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Welcome to Yokohama! 

Hideo Akutsu， D.Sci. 

Conference Chair of The 1st Asia-Pacific NMR Symposium 

The history of International NMR Symposium in the Asia-Pacific 

area has just got started. Partly thank to the remarkable economic 

development， NMR research in this area is now on a rising tide. To cope 

with this new situation， this symposium will provide an opportunity for 
discussion among physicists， chemists， biologists and other scientists from 

the Asia-pacific countries as well as the rest of the world. The symposium 

will focus on the state-of-the-art methodological developments and on 

recent application of NMR spectroscopy in fields of organic and inorganic 

chemistry， structural biology， material science and polymer sciences， and 

NMR imaging. Especially， 1 encourage young NMR scientists to actively 

participate in this meeting through discussIons on the new frontier of NMR 

science and getting acquainted wIth young researchers as well as the 

established people. Yokohama is an exciting city not only for meeting but 

also for culture. 1 am sure you enjoy your stay in Yokohama. 

November. 2005 
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Generallnformation 

Speakers 

Durations of oral presentations are 15 min for short presentations (L， ALS， 

BLS)， 30 min for long presentations (ALL， BLL)， and 45 min for keynote 

(KL) and plen紅Y(PLL) lec加res.Speakers shou1d provid(! 3・5min for 

discussion 

Presenters shou1d come to PC Regis仕ationdesk 1 hour before your 

presentation starts and check your powerpoint. 

Posters 

Poster should be displayed by the noon time of November 8th for NP 

posters and by the noon time of November 10th for AP posters. Posters 

should be removed by 17:00 ofNovember 11 th. 

Poster presenters are requested to explain your posters at their posters in 

the following duty time. 

November 8 (Tue ) 

November 9(Wed) 

November 10(Thu) 

November 11σri) 

Special Events 

17:00 -18:30 

13:30 -15:00 

13:30 -15:00 

14:45 -16: 15 

NP( even numberi + AP( even number) 

NP(odd number)+ AP(odd number) 

AP( even number)+NP(even number) 

Ap( odd number)+NP( oddnumber) 

November9偽 18:15-20;15 Welcome reception in Osanbashi Ha11 

(Sponsored by Bruker BioSpin Japan) 

November 10th 19:40 -21:30 Conference Banquet 

(Roya1 Wing in YokohamaBay) 
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Access to theOsanbashi純a滋

http://www.osanb説shi.com/

① OSANBASHIHAll 

② Nihon-odori sta. 

@)I 州蜘s熔附鮒s討鈎紺糊t訂tryγy&机T百官r制:，a鮒榔deCe僻側r

④ K知a加nna附a剖is拘t恰a. . 

ia) Access to Yokohama Citv from Narita Airport 

1) NaritaAirport -→ (LimousineBus: about 90 min.)→ Yokohama Station 

2) Narita Airport→ (JR NariぬExpress:about90 min.)→ Yokohama Sta討on

{納Accessto Osanbashi Hall from Yokohama Station 

1) 7 min. walk伽 mNihonohdohri Station ② on由。MinatoMirai Line合om

Yokohama Station. 

2) 15 min. walk 合omKannaiS組討on④ onthe JR Negishi Linewhich is.second 

stop from Yokohama Station. 

3) 20 min. by taxi from Yokohama Station. 
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Emergency ex比E

V聞 ding"祖chln.
(命知加}

Lounge 
ISmoking room 

Osanbashi HaU 

長ntrance
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Program of The 44th NMR Meeting of the NMR Society of Japan 

And 

The 1st Asia-Pacific NMR Symposium 

November8曲 σhe44th Annual NMR Meeting of the NMR Society of Japan) 

9:30・18:30 General Oral and Poster Presentations 

November 9thぐThe44
th Annual NMR Meeting of the NMR S∞iety of Japan) 

9:∞-16: 15 General臼-aIand P，部terPresentations 

16:30 Opening ofthe 1雌 Asia嗣PacificNMR Symposium 

16:30-18:00 Keynote Lectures 

Masatsune Kainosho (CREST/JST) 

Jacob Schaefer (Washington University， USA) 

18:15-20:15 Welcome Reception 

November 10th (The 1st Asia-Pacific NMR Symposium) 

8:30-10:00 Plenary Lectures 

Alex Pines (University of Calfornia， Berldey， USA) 

Anthony Watts (University of Oxford， UK) 

10: 15-19:00 Parallel Oral Presentations and Poster Presentations 

19:40-21:30 Conference Banquet 

November 11th (The 1st Asia-Pacific NMR SymposI¥底的

8:30-16: 15 Parallel Oral Presentations and Poster Presentations 

16:15-18:45 Symposium on "Technical Developments ofNMR" 

Plenary Lecture 

Lucio Frydman (Weizmann Institute of Science， Israel) 

Invited Lecture 

Ago Samoson (National Institute of Chemical Ohysics 

and Biophysics， Estonia) 

18:45 Closing of the Conference 
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ト刀
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Schedule of the Conference 

The44曲 AnnualNMR meeting of the 

NovJH百le)
8:30 Registration 

9:00 

9:30 Solid State NMR 1 

10:45 Coffee Break 10:30 

11:∞ Solution NMR 1 10:45 

12:∞ Meeling 11:45 

12:30 Lunch 

13:30 lnstrumentation 13:30 

Poster Award 
昨.esentation

15:05 Coffee Break 15:∞ 

15:20 Poster Award 16:15 
Presentations 

17:00駒 Poster 16:30 
18:30 

18:15-
20:15 

」一一

NMR society of Japan 

Nov.9(Wed} 

8:30 

Solution ~制R2

10:∞ 
Coffee Break 10:15 

Solution NMR 3 

Lunch 12:00 

Poster 13:30 

Solution NMR 15:∞ 
methodology & 
Imaging 

Coffee Break 16:45 

Keynote Lectures 17:∞ 

Welcome Reception 19:40-
21;30 

The 1st Asia旬 Pacit1cNMR symposium 

Nov. 10 (Thu) No~ 11 (堕)
Plenary Lectures 8:30 SoIution SoIution NMR 

NMRA4 B4 

Coffee Break 10:15 Coffee Break 

Solution Solid State 10:30 Solution Solid State 

NMRAl NMRBl NMRA5 

Lunch 12:∞ Lunch 

Posも.er 13:15 Solution Solid State 

NMRA6 NMRB6 

Solution Solid State 14:45 POS総r

NMRA2 NMRB2 

Coffee Break 16:15 Symposium 1 
Plenary Lecture 

Solution Solution NMR 17:30 Coffee Break 
NMRA3 B3 & Imaging 

17:45 Symposium 2 

Banquet 18:45 Closing 
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Speaker 

Presentations 





The 44th Annual NMR Meeting of the NMR Socie匂rof Japan (1st day) 
November8(百le)

8・30・9:30 Registration 

9:30-10:45 Solid State NMR 1 

Chair: 1. Ando 

Ll Pro刷 1dynamics in inorganic solid acid (NH4)3H(S04)~ 
Koh・ichiSUZ¥永i， Shigenob唱 Hayashi

Re間 archInstitute of Ins紅umentatぬnFrontier， National Insti加匂 ofAdvanced Indus佐ialScience 
組 dTechnology (AIST) 

L2 Complet怠 13Cand 15N signal assignrnents and s釘ucturaIanalysis of the crystalIine chitin binding 
domain of chitinase Al by solid-state MAS NMR 

EIirold T油 aka:，Izumi Yab叫a1，Yuko Nagas紘i2，Masashi Hara2， Takahisa Ikeg側 it， and 
Toshimichi F可iwara1，T依eshiWatanabe2，畠ndHideo Akutsu1 
1出 ti初旬 forProtein ftesearch，。哩akaUniversity， Osaka， Jap悦 2Facultyof Agriculture， Niigata 
Univ砲事ity，Niig減a，Japan 

L3 S回 cturalchanges induced by A TP hydrolysis in microαystalized protein-DNA filaments detected 
by Solid State NMR 
MinoruHaぬnaka:，Masayoshi Honda2ペSatokoIshibe2， Tsu加 nuMikawa2ム，6Yutaka It03，4，5， 

Takehiko Shibata2，3， and To喧hぬY叙naz球i1

lGenomic Sciences Center， RIK町、~， 2Bio-supramol. Struct -F、nc.GrOUP， RIKEN， 3Grad. Sch. of 
Integrated Sci.， Yo∞hama City Univ， 4Grad. Sch. of Sci.， Tokyo M掛 opolitanUniv.， 5CREST" 
JST， 6Structurome Res. GrOUP， RIKEN/Harima Instiωte 

L4 Is it possible to directIy d胸 ctthe ovぽぬIneNMR for half-int時erquadrupolar nuclei? 
Hajime OkamotQ， Yuya Yamazaki， Hiroki Nose， and Daisuke Kuwahara 
百leUniversity of Electro・Communications

L5 Dynamic aspect of supramolecular PEO-urea crystal revealed by solid-state 13C MAS exchange 
NMR 
T08悩k回 uMivoshi加ばiWeiHu 

InstiれlteofNanotechnology， National Instituぬforadvanced lndustrial Scie叩喝拍ldTechnology 

10:45-11 :00 Coffee Break 

11:00-12:00 Solution NMR 1 

Chair: Y Nishimura 

L6 S釘uctureand mode of interaction with RNA of mouse回 uralp叩総in，Musashi 1 
Yohei Mivanoiri ¥ SaぬめiSaitoh 2， Hir町出 Miyashita2，日is加。riKobayashi 2 Seiichi Uesugi 2， 

T akao Imai 3， Hide刊IdOkano 3 and MasaωK鉱allira1，4 

1 Dep拡伽lentof Supramole印 larBiology， lnt出 lationalGr叫uateSchool of Arts釘ldSciences， 
Yokohama City University 

L7 Charactぼis出onof the nuc1eotide-binding domain of the human miωchondrial ABC transporter 
ABCB6 by heteronuclear multidimensional NMR and homology modelling 
kaori Kぽ ashima・Iω1，2，3Teppei Ikeya4， Hiroshi Senbon♂ Tsuωmu Mikawa1，2，3， Takehiko 
Shibata1，2 and Yutaka lto1，2，3 

lCellular and Molecular Biology Labor翻勾r，RIKEN" 2Mole叫 lar拙 dCeIIuIar Physiology 
Laboratory， Grad回teSch∞lofInt渇gra崎dScience， Y okohama Ci匂rUniversity， 3CREST/Japan 
Science and Technology Agency (JST)舶 d柄拘onallnst削teof Advanced Industrial Science and 
Technology (AIST) 

L8 Cl沼rificationofrepair mcch佃 ismof(6・4)photolyase using NMR 
Akira Kato1， I紘umiUedl!1，2，Takeshi Tod03，日iro依iTerasawa1， and Ichio Shimada1，4 
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lGraduate School ofPharmaceutical Sciences， the University ofTokyo， 2Jap組 Biological
Information Rese!¥l'ch Cen加。BIRC)， Japan Biologi伺 1Informatics Consortium (JBIC)， 3 
Radiation Biology Center， KyoωUniversity， 4 Biological Information Rese!¥l'ch Center (BIRC)， 
National Institute of Advanced Industrial Science and Technology (AIST) 

L9 Rapid protein・ligandinteraction analysis system田 ingwheat germ cell.free pro知nsynthesis

keiko Matsub!¥l':!!¥ Yukinori N!¥l'a¥ Akiko Iihatal， Michiko Ki加102，加dTo置hi戸udKohn02

lZ0EGENE Corporation and 2Mitsubishi Kagaku Institute ofLife Sciences (MITILS) 

12・00・12:30 M偶 tingof the NMR Society of Japan 

12:30-13:30 Lunch 

13:30-14:15 Instrumentation 

Chおr:N. Asakawa 

L 1 0 Routine， automated solution state dynamic nucle!¥l' polarisation (DNP) NMR spectros叩pyofsmall 

mole印 les
Andrew Sowerbyl， and Michio Shimizu2 

10xfo吋 I即位umentsPlc.， 20xfo吋 Ins佐umentsKK

Ll1 Resolution imp即時mentoftheHTS bul孟magnetat 3 Tesla 
TakashiNak阻lUf:!!¥Yoshi紘iYoshikawa2， Yoshitaka It02 and Hiroyt泳iKoshino1 

1 R1KEN， 2 IMRA MATERIAL R&D Co. Ltd. 

L12 Development of microMAS p叩 beheadfor mass.limited 開封dstate s縦nples

K但 uoYamauchi， Daisuke Hasegawa， and Tetsuo Asak町a
Dep!¥l'加entofBiotechnology， Tokyo University of Agriωlture組dTechnology 

14:15-15:05 Poster Award P問 sentations

Chair: T. Hiraoki 

PL 1 Ditfusional behavior of poly(sゐm勾rlL-asp!¥l'ta旬)in ther吋・likeand random-∞il u侃 nsas s伽died
by high field-gradi間企NMRmethod
shoK佃 esaka，Shigeki Kuroki， and IsaゅAndo
D叩町田.en生ofChemistryand Materials Science， Tokyo Institt取 ofTechnology

PL2 Local environments of slags: the frrst applicati叩 of43CaMQMASぬchI明ue.
keiii Shimod~l， YasultiroTobuI， Koji KanehashiI， Taka悩roNemot02， Yuichi Shimoikeda2， and 
Koji Saito1 

lAdv組∞dTechnology Rese!¥l'ch Labora闘 ies，Nippon Stool Corporation， 2JEOL Ltd. 

PL3 Novel solid-state NMR protein s佐田知ralanalysis by役lesimula給danneal spectral fi似ngunderthe
∞nstraints of∞nformation-dependent 13C chemical shifts. 
Yぬ MaぬukjlぺHideoAkutsu2， ai1d Toshimichi Fujiw!¥l'a2 

lJST-BIRD，2Instiωte for Protein Rese!¥l'ch， Osaka University 

PL4 Ch!¥l'acteizati∞ofb叫kboneconformations and interaction on retinal protein by solid st蹴 NMR

Izuru Kawamurl!¥ Nωki Kih!¥l'a 1， Sato叩 Tuze，Yoichi Ikeda3， Katsu戸uuNishimura¥ Hazime 
Sai給2，4，Nao悩Kam03and Akir冨Naito1

lGraduate ScllOOl of Engi即位ing，Yokohama National. University， 2Gradu蹴 Schoolof Life 
Scien∞， Univぽsityof Hyogo， 3Graduate School of Pharmaceutical Sciences， Hokkaido University， 
斗Cent沼rforQuanωmLifeScien∞，Hiros悩maUniversity 

PL5 S加1ctureanalysis of chloro側 nesby 13C spin-ditfusion solid峨蹴NMR

Avako El.!:awJ!l， Kengo Akibal， Tadashi Mizo.♂1chi2， Yoshinori Kakiぬni3，Yasushi Kβ'yama3， 
To哩himichiFujiwata1 and Hideo Akutsu1 

lInstiωte for Protein Rese紅ch，Osaka University， 2College ofScience組 dEngineering， 
Ritsumeikan Universi勾"~Faculty ofSci開明andT，切除lology，K wansei Gakuin University 

P-4 



15:05・15:20 Coff4舵Break

15:20-17:00 Poster Award Presentations 

Chair: H. Shindo 

PL6 Structura1 analysis of a1anine tripeptide with anかpara1leland para1lelβ品開tstructures using 
solid sぬもeNMR
Michi Okonogil，K招凋.oYam剖chi1，Hir.omichi Kuro叫 2，制dTetsu.o Asakura1 

lTokyO University.of Agriculture and Techn.ol.ogy， 2Nara Women's University 

PL7 印刷sぬteNMR analysis of amph.otericin B-sterol ∞叫ent∞叫~uga蜘 forminga molecular 
assembla群 inmembrane
Yu釦 keKasai， Shigeru Matsuoka， Yuichi Um培awa， Hiroyuki Uen.o， N.obu紘i為fatsumori，To陰u
Oishi， and MichiゆMurata
Depar加lentof Chemis町，Gr叫国teSchゅ.olofSci佃 ce，Osaka University 

PL8 同哩lamics加 ιωre組 alysisof釦 tゐioticpeptide Alamethlcin in lipid bilayers by solid-st蹴 NMR

TakashiN倒的，D晦ishukeIshioka， Katsuyuki Nishimura，剖dAkiraNaiω
Graduate sch∞lofEngineぽing，Yokohama National University 

PL9 ヤNMRStudy of myoglobin bearing a fluorinated Heme -dynamics and thermodynamics of the 
acid-alka1ine transition 
sa士oshiNag船 1，Yueki Hir釘1，Shigenori N昭滅。mo1，Hajime Mita1， Yasuhiko Yamamoもが，and
Akihiro Su却 ki2

lDepぽ 加.entof Chemistryラ Universityof Tsukuba， 2Depぽ伽側ofMaterials E時ineeringラN昭島oka
College .ofTechnology 

PL 1 0 NDSB improves protein solution NMR spectra by suppressing p叩teinaggregati.on 

主建霊感は盛込KazuoH田oda，Yasuko Iizuka， Kaori Wakam榔U， Hir.o伊Jki1<o忽rre'and Kenji 
Ku加ta
Dep釘倣lentof Bi.ochemical and Chemical Engine巴ring，Faculty ofEngineぽing，Gunma University 

Chair: C. Kojおna

PL 11 Variable pressure NMR reveals the叩tireenergy lands氾apeof a protein: A∞出ぽvedexited state 
c。的rmerbetwe叩 ubiquitin創ldubiquitin・likeprotein NEDD8 
R，vo Kit油 ar'a¥Eri Sakata2， Takeshi Kasu〆，YωhikiYamag田hf，Koichi Ka102，3， Keiji Tanaka4， 
Shige戸永iYokoyama1，3，5， and Kazuyuki Akasaka1，6 

lRIKEN Harima In副知te，2D叩ぽ卸1叩 tof Structural Biology and Biomolecular Engineering， 
GrOOu蹴 SchoolofPharmaceutica1 Scienc渇s，Nagoya City University， 3胆KENG伺 omicSαenc明
Center，勺叩ぽ泊施ntofMolecular onωlogy， T位yoMe位opolitanInsti旬teof Medical Science， 
5Depぽ臨時ntof Biophysics and Biochemis句I，GrOO田teSchool of ScienceラηleUniversi勾'of
Tokyo， ~ep釘加entofBiotechnological Sci開 .ceSchool of Biolo伊 OrientedScie邸 宅 釦d
Technology， Kinki University 

PLl2 NMR struc加ralana1ysis of the CGG / CGG containing DNA ∞mplexed with the rω.ognition合ugs
MakoωNomura¥ Shinya Hagihara2ペYuki00102， K邸 uhikoNakatane，3，4加 dCh司iroKojima1 

lGrOOuate School of Biological Scおnce，N釘aInstiぬteof Science and T∞加。l.ogy，2D叩8出nentof 

Synthetic Chemis句rand Biological Chemis釘y，Grad国teSchool of Engineering， K卯ωUniversity，
3PRESTO， Japan Science and Technology A伊ncy，4The 加 titl脚 ofScientific and Industria1 
Research， Osaka Univ倒 ity

PLl3 Solution structure ofthe cytoplasmic region ofNa+圧rexchanger-lω崎市lexedwi:正hthe essential 
cofactor， calcineruin B homologous protei距 l
Masaki Mishim51¥ Shigeo Wakabayashe and Chojir.o Kojima1 

lGraduate School ofBiological Sciences， Nara InstiぬぬofScience and Technology， 2Department of 
Molecular Physiology National Cardiovascular C叩 terResearch Institute 

PLl4 Methodological advances in a hetero-nuclear NMR-based metabolomics by stable isoωpe labeling 
of Arabidopsis thaliana 
YasuyoS位ivanm1，Takashi Hirayama2，3，4， K沼田Shinoz紘i1，4，5，Kazuki Saito1，3，6制 Jun
Kikuche;2，3 
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lRIKEN Plant Sci朗 ceCenter， 2Intemational Graduate Scb∞1 of Arts and Sciences， Y okohama 
City University， 3CREST， JST， 4RIKEN Genomic Sciences Center; 5RIKEN Plant Molecu1ar 
Biology Labora旬ry，6Graduate School o.fPharmaceutical Sciences， Chiba University. 

PL15 A no.vel metho.d fo.r measuring the fast HID exchatige by 13C o.bsぽ ved2DNMR

k.ao.ruFuiimur!bT依eshiTenno.， HidehiωTo.chio.組dHidekazu Hiro.aki 
Intematio.nal Graduate School o.f Arts and Sciences， Yoko.hama City Univぽsity

17・00国 1&:30 Poster Presentations 

The 44th ADDual NMR Mee伽 gof血eNMR Society of Japan (2nd day) 
November9仰 ed)

9:00・10:30 Solution NMR 2 
Chaな:D. Ko.uda 

L 13 Detergent screening fo.r NMR s加lC倒rals知dieso.f membrane p叩 teins
S.Ot佃 10(Z.-Y. W組E}，K. Saω， N. Akiyama， Y. Shimad喝，加dH.S田uki

Fa∞lty o.f Science， Ibaraki University 

Ll4 A no.vel strategy fo.r pro.tein s臨時turalstudy lIDder intracellu1ar enviro.nment by using Xeno.PUS 
Iaevis∞Cヲte
Tomo.mi Sakai1

‘
HidehiωTo.chio.l， Fuminori Sugihara1， Tetsuro. KOkub0.1，面総ka1ω，2， Hidekazu 

Hiro.aki1 and Masahiro. Shirakawa3 

lInterna討∞alGraduate Scho.o.l o.f Arts and Sciences， Yo批ohamaCity Unive四ty，2Graduate Scho.o.ls 
o.f Science， To.kyo. Metro.po.litan University， 3Gr叫間企eSch∞1o.f Engineering， Kyo.to University 

Ll5 Distributed co.mputing and NMR constraint-based high・reso.luti∞pro.tems加はぽede槻 min副o.n:
applied fo.r endo.thelin-l 
H.T紘ashim!!1，N. Mimura¥ T. Yo.喧hida2，T. 0肱ub0.2，Y. Nishi3佃 dY. Kobayashi2，3 

lNo.vぽtisInstitutes fo.r BぬMedicalResearch， 2Graduate Scho.o.l o.f Pharmaceutical Sci開 ces，Osaka
University， 30saka University o.fPh釦 m四 uticalScien明 S

Chair: K. Kawano. 

L16 MAGICAL: Metho.dfor AssiGnments wi正hIntelligent Co.mbinaω，rial Aniino. acid Labeling 

Riko.U Tanaka， Chieko. Ko.matsu， Kuniko. Ko.b喰yashi，Takeshi T朗 aka，Io.shivukiKohno. 
Mitsubishi Kag魚uIn副知.teof Life Sciences (MITILS) 

Ll7 The hetero..nuclear NMRゐasedmetabo.mics by lmifo.rm stable isotope labeling in plant and animal 
systems 

臨地蛇i
lPlant Science Center， RIKEN， 21nt. Grad. Sch. Art. Sci. Yo.ko.hama City Univ. 3CREST， JST 

Ll & Co.ncentratio.n舶 dtemper抗眠dependencesof蜘 chemicalshifts detennined o.n a unified scaleぬ

studyC-H・・・ointeractions in so.me binary aq田o.USmixtures o.f organic∞mpo.lIDds 
K.azu主oMizuno‘Yuka Tamiya， Takuya Yamamura，制ldMamo.ru Mekata 
Fac凶匂，o.f Engineering， Univ錦町 ofF北ui

10:30・10:45 Co.ffee Break 

10:4ふ11:45 Solution NMR3 

Chair: M. Katahira 

Ll9 Develo.pm悶，tof担 aminoacid-selectiveαoss・.satur鋭io.nmetho.d r.ぽ modelingpro.ぉin・.protein
∞mplex 
ShlID四keIgarasm¥ Masano.ri Osawat， Ko.h T紘euchi1ぺ釦dIchio Shimada1，3 
1 GraduaぉSch∞1o.f Ph鉱maceuticalSciences， theUniversity o.f To匂ro.， 2Jap岨 Societyfo.r the 
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Promotionof Science， 3Biological.Information Research Center， National Institute.. of Advanced 
Indus剖alScience and Technology 

L20 NMR s加lctureof CAG住inucl∞，tiderepe鉱tDNA complexed with asmall-mole閣 leligand 
inducing nucleotide flipping 

Kazuhiko Nakatani1ペShinyaHagihara1， Yuki Goω1， Akio Kobori 1， Masaki Ha.♂hara1， Go喧uke
Hayashi1， Motoki Kyo3， MakoぬNomura4，Masaki Mishima4 and choiiro Koiima4 

lKyoto University， 2PRESTO， JST， 3Toyobo Co. Lもd.，and 4Nara Institute of Science釦 d
Tec加ology

L21 Analysis ofvariance on metabolites in saliva合omyoung healthy females 

seizo Takahashi¥ Ri蹴Yatsut， Yuki Kamiyama1， yi油ih制 Yamaguchi2，Takashi Ogino3 
1・Depa此m四 tof Chemical組 dBiological Sciβnces， Japan Women's University， 2. Division of 
Clini国 1Technology，Pfizer Global R & D， Pfizer Japan Inc. 3. National Insti伽鎚 ofN euroscience， 
NCNP 

L22 Applicatio岨sofCAST/CNMRtos佐ucωralr町 isionof terpenoids 
民投0咋uki民団hinQl，Shunya Takahashi1， and Hiroko S蜘ぜ
lRIKEN (The Institu総 ofPhysicaland Chemical Research)， 2Nati∞al Institute of Informatics 

11:45-13 :30 Lunch 

13:30-15:00 Poster Presentations 

15:00.16・15 Solution NMR Metbodology & 1m歯車ing
Chair: Y Seo 

Lお Calculationof nuclear magnetic shieldings using an anal拘callydifferentiated relativistic shielding 
formula 
Birovuki FukYi， Keiichi Kudou 
Faculty ofEngineering， Kitami Institute ofTechnology 

L24 Integrat吋 high-fieldNMR-spectroscopic and multivariate加 alysisfor dis閣 semodel ratぽi間
T'adashi Nemoto1 Masako Fujiwara2， Kazunori Arifuku2ラ ItiroAnd03， Taeko Kataoka¥ Kenji 
Kanaz渇wa1，Katsuo As紘ura¥加 dHiroa組 Utsumi4

lNational Insti初旬。fAdvan泊 dIndustrial Science鉱tdTechnology (AIST)， 2JEOL DATUM LTD， 
古町ironm即 talResearch Center LTD，勺EOLLTD.

L25 M品1R-b仰 edmetabolomics: Pa此ernrecogI凶onanalysis of hypertensive model rats and diurnal 
variation using lH-NMR spectros∞pyofurine 
Mas嘘oFuiiwar~l， ItiroAnd02， KazunoriArifuku 1 Kenji Kanazawa3， and Tadashi Nemot03 

lJEοL DATUM LTD， 2Envior叩 mentalResearch Center LTD， ~ational Institute of Advanced 
Industrial Science and Technology (AIST) 

L26 NMR imaging investigation of rice∞oking 

出滋盟主銭ill1ぺAndrewLewis2， Florea Marica2， Sonoko Ayabel， Keiko Hatae1， and Colin A. Fyfe2 

lD色P釘倣lentofNll釘iti∞andFood Science， Ochanomizu University， 2 D叩 釘 悩lentof Chemis町"
The University ofBritish Columbia 

L27 Simultaneous detection of glu蜘成 鳥 GABAand glutamine in the human brain at 4.7 T using a 

localized 2D CT -COSY with an ISIS pulse 
Hidehiro Wat加ぬ~， Nob由iroTakaya， and Fumiyuki Mits聞 lOri
N ational Insti知鈎sぬifEnvir叩 men泊1Studies 

16:15-16:30 Coffee Break 

16:30ぺ8・00 Keynote Lectures 
Chair: H. Akutsu 
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KL1 op位na1Isotope Labeling for NMR Pro飴inS伽 CぬreDetermination: Stereo-Array Isotope Labeling 
(SAIL) Appro喰ch
Mm拙 uneKainosho 

CREST of JST and Graduat開 Schoolof Science， Tokyo Metropolitan University 

Chair: A. NaIω 

KL2 Structure and Function in Bacteria and Plants by REDOR 
L戸le伐eCegelski， Sung Joon Kim， and Iacob Schaefer 
Depar倣lentof Chemis町~Washi時腕University

18:15・20:15 Welcome Reception 

The 1
st 
Asia-Pacific NMR Symposium (3rd day) 

November 10 (Thu) 

8・30・10:00 Plenary Lectures 

Chair: T. Terao 

PLLl New Developments in NMR and MRI at Berkeley: Materials and Biomedicine企omNanometers to 
Meters 

剖思型控室

Lawrence Berkeley Nationa1 Laboratory and University ofCalifomia Berkel町

Chair: F. S叩arovic

PLL2 Recep糊 dynamics組 ds住ucturein membranes resolved using solid state NMR 
A.nthonv Watts 

Biomembrane Structure Unit， 

Biochemis位yDepar加 ent，OxJiぽdUniversity 

10:00-10: 15 Coffee Break 

10:15・12:00 Parallel Sessions A& B 

Parallel Session A Solution NMR Al 
Chair: R. Norton 

ALL1 NMR investigation ∞protein圃proteininteractio邸 incell signaling network 

出血叫註盟

Division of Signa1ing Biology， Ontario Cancer Instiω.teandDepa耐nentof Medical Biophysics， 
University ofToronto 

ALL2 Structure， folding， and substrate channeling of the E2 component of human mitochondria branched 
chain α-keもoaciddehydrogeIlase∞mplex 
Chang， C.F.2， Naik， M.1， Chou，日.T.1，Lin， YJ.¥ Lee， S.J.1

組 d函館&エ士l1.¥
lInst. Biomed. Sci. & 2Genomic Research Center 
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ALSl How ぬassemblea fun伊1umbrella: stepゐy-s旬pinstructions 

Kwan， AH， Winefield， RD， Sunde， M， Templeωn，MD，国越払A
SchoolofMol巴cularand Microbial Biosciences， University of Syぬley

ALS2 Study ofthe gradual protein unfolding by NMR spec佐oscopy
Jianxing Song， Zheng Wei， Miaoqing Fang， and Jiallai Shi 

Depar知le臨 ofBiochemistryand Biologica1 Sciences， National University ofSong.証pore

ALS3 S回 ctぽa1charactぽiza位onofpreSl sぽfaceantigen in H叩atitisB virus by NMR 
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Seung-W，∞，kChi， Do-Hyoung Kim， Min Jung Kim， Si・H刊ngLee，JaeふmgKim，a凶 Kyou-Hoon
H加

Protein Anal拘is叩ldDesi伊 Laboratory，Division of勤ugDis渇overy，Korea Research hぉtituteof 
Bioscience組 dBiotechnology 

10:15-12:00 Parallel Session B Solid鋭ateNMRBl
Chair: T. As泳ura

BLLl High-resolutiゆnsolid-state NMR ana1ysis ofbiologica1 supramolecular systems 
Hid∞Akutsu 
In組側teforPro匂inResearch， Osaka University 

BLL2 Amyloids peptide dis四ptionof lipid memb間協組d白.eeffect of m伽 lio価

To略ーLayL紙面悶ωE.Ambroggio， Deborah J. Tew， Ro加 ωCap開， Colin L. Mas蹴 s，Gerardo 
D. Fidelio， Kevin J. B鉱油蹴担dFr組問sS叩 arovic

University ofMelboume 

Chair: T. Fujiwara 

BLSl Confωmational and dynamics alteration ofmembrane proteins inducedby 2D cry冨tallization
K担 utoshiyi叙namoto1，Sa生oruTuzi1，fiazimeSai札2Izuru Kawamura3， andAkira Naito3 

lDep釧 nentof Life Science， University of Hyogo， 2Cent阜rfor Quantum Life Sciences， Hiroshima 
Uni四時ity，朗d3Graduate Sch∞1 ofEngineering， Yokohama Nationa1 Univぽsity

BLS2 Can database potentia1s impro明治eaωuracyof protein s位ucωres?

E1a可vdvnD. T. Merten~ and Paul R. Gooley. 
Depぽ倣lentofBiochemistry and Molecular Biology， Bio21 Instiωteof 
Biotechnology and Molecular Science ， University of Melboume 

BLS3 A Novel Freq田:ncy-SelectiveLee-Goldburg Cross-PolarizatiωSoIid-State NMR Pulse Sequence 
for Discernm伺 tof Bronsted and Lewis Acid Sites in Solid Acid Catalysts 
s.hing-Jo即日uang，Shou-H叩 .gLiu， Wen-Hua Chen， Yao・HungT鈴ng，Jerry C. C. Cban， 
Shang-Bin Liu 

ms助成eof Atomic and Molecular Sciences Academia Sinica 

12:00-13:30 Lunch 

13:30-15:00 Poster Presentations 

15 :00-16:45 Parallel Sessions A &B 

Parallel Session A Soluton NMR A2 
Chair:Mingjie Zhang 

ALL3 FINDING ORDER IN DISORDERED PROTEINS 
RSN笠臨1ZPFeng，! DWKeizer，I RA Stevenson，l S Yao，l VJ Murphy，2 CG Add~， M Foley，2，貯
Anders2 

lThe Walter and Eliza Hall mstitute of Medical Research， 2Departm叩 tof Biochemistry， La Trobe 
University 

ALS4 S加は町eand mechanism of amyloid fibrils by the ga紺 ic伺 ncer-relatedGISP-like proteins 

Yunn-Chao Lou， Meng.ぬ1Ho， Wen-Chang Lin and Chinpan Chen 
hlstitute ofBiomedical Sciences， Academia Sinica 

ALS5 Analysis of ligand叩d田 eddomain rearrangement of a large-size 肝臓inby oritentation dependent 
T.ROSYshi食changes-application of DIORITE to mRNA capping enzyme 
Hiro喧hiMoriuchi ¥ Yukio Mizuta 2，組dShin伺凶lITate1 

1 Biomolecular Engineering Research mstitute (BERI)， 2 JEOL Ltd. 
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Chair: Yunyu Shi 

ALS6 ObsぽV低ionofin総rmediatest蹴 sof the human prion protein by high pressure NMR spec加 S∞W

wemerKremer¥ Norman Kachel¥ Ralph Zahn2， Hans Robert Kalbitzer1キ

lInstitut fiir Biophysik und Physikalische Bぬchemie，Universitat Regensburg， Universit詰tsstr，and 
2Institute ofMolecular Biology and Biophysics， ETH 

ALS7 NMR Structure ofRabbit Prion Pr，抗日in(91・228)

Jun Lil， Panghua Mei2， Gen掛1Xiao2，.Qonf!hai Lin1 

lNMRLaboraωify，Sh組 ghaiInstiωte ofMateria Medic札 ShanghaiInstitutes for Bi.ol.ogical Sciences， 
Chinese Academy .of Sci叩 ces，2State Key Labo雌 0勾，ofVir.ology， College of Life Sciences，玖Tuhan

University， 

ALS 8 PressureてjumpNMR Study ofDissociation and Association of Amyloid Proωfibrils 
Y'uii 0， Kamatali 1，2，3， Shigeyuki Yo同制a2，3，4，Hideki Tachib聞記，K砿叩JldAkasa主計6

lGifu. Universi句"2RIKEN Harima Institu民 3Rik開 G開 omeScIence Center， 4The University of 
T.o匂'.0，5Kobe University， 6Kinki University 

Parallel Session B Solid State NMR B2 

Chair: F. Horii 

BLL3 S位ucωreof Silks studied using S.olid-state NMR 
T'etsuoAsak町a

Department ofBiotechnology， Tokyo Univ郎 ityofAgriωlωreand Tω加ol.ogy

BLS4 29Si組 d27 AI NMR characteristics .of .octahedral Si.Al disorder in high-pressure aluminosilicate 
minerals 

翠箆盟主眼1，MasamiK加 zaki1，HiroshiF故山1，E話iItO¥ and Takafumi Hashimoぬ2

lIns1. SぬdyEarth's Interior， Okayama Univ.， 2Paculty Sci.， Kumamoto UniV. 

BLS5 印le.dimensi叩 aldynarnical c.onformon investigated by nuclear spin rel脱出.on
NaokiAsakaw!}， and Y oshi.o Inoue 

BLS6 

BLS7 

BLS8 

Depar回 entof Biomolecular Engineering， Tokyo Institute .of T echnology 

Chair: S. Kuroki 

NMR of Aluminium AlIoys 
五銭立主鐙盟ラTimBastow， Ge.orge Yiap胆 is，Anita HilI. 

CSIRO Manufacturing and Infrastructure Technology 

Chemical shift紐 dspin-Iattice relaxation of helium-3 confmed in miαひpores

shi監部品uHavashi

IもesearchI邸 tiωぉ.ofInstrum阻 .tatlo悦 Fr.o凶ier，National Institute of Advanced IndustriaI Science 
加 dTechnology (AIST) 

Surface acidity of BF / Al20 3 catalyst as studied by solid state NMR and theoretical calculation 

E盟g，.Q盟g，Jun Yang， Anming Zheng， Mingjin Z加ng，Qing Lu.o， Chaohui Ye 
State Key LaboraぬIryofMa，伊eticResonance and Atomic and Molecular Physics，W由 加InstI初給

ofPhysics and Mathematics， Chine冒eAcademy of Sciences 

16・45-17:00 Coffee Break 

17:00・19:00 ParalleI Session A& B 

Parallel Session A Solution NMR A3 

Chair: M. lkura 
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ALL4 Auω-i出 bitionofXlls/Mints Scaffold Proteins R町 ealedby the Closed Conforrnation of the PDZ 
Tandem 
JiaωFu Long， Wei Feng， RuiWang， Ling-Nga Ch綴L佃 IdMinlriieZhang
D叩a他nentof Biochemistry， Molecular Neぽosci組問 Center，Hong Kong University of Scien∞ 
and Technology 

ALL5 Molecular recognition between PDZ domain of AF・6朗 dBcr

Yun盟主bi，Jihui Wu， Quan Chen， Xiaog釘18Niu

Hefei National Laboratory for Physical Sciences at Microscale and School of Life Science， 

University ofScience and Technology ofChina 

Chair: Tai-huang Huang 

ALS9 Probing the in附 -domainmotion of N副総rrninalt冶ndemPDZ domains of PSD・95with residual 

dipolar couplings 
WenningW組 E:，Jiafu Long2 and Mingjie Zhang2 

lDep鉱伽lentof Chemis町， Fudan Universi臥 2Dep仮出叩tof Biochemis句"Hong Kong University 
of Science and Technology， 

ALS 10 Solution S釘ucωreof the kinase inhibitory region and extended SH2 domain of SOCS3 

1.1. B盛盟， S. Yao， D. DeSouza， L. Fabri， M. Baca and R.S. Norton 
The Walter and Eliza Hall Institute ofMedical Research， lG Royal Parade， Parkville 

ALS 11 NMR Solution Structure of hPrx VI， a 25 kDa l-Cys Human Peroxiredoxin Enzyme 

E盟盟iH盟fi，Joon Shin1， Sang Won Kang2 ，and Weontae Lee1 

lDepぽ加四tofBiωhemistry，Yonsei Universiりら2Ce臨 rfor Cell Signaling Research and Division 

ofMolecular Life Sciences， Ewha Womans University 

ALS 12 Redox-dependent conformational rearrangement of protein disulfide isomerase 
Yoshiki Y;組 laguchi¥Aya Maeno1， 2， Michiko N依ano2，Chiho Murakami1， Hiroaki Sasakawa2， 

Takushi Haradal，同i，KurimotoI， Takeshi 19uchi3， Kenji Inaba4， Osamu Asami5， TsuぬmuKajino5，
Jun Kikuchi6， and Koi虫出世1，2

lGraduate School ofPharmaceutical Sciences， Nagoya City University， 2Institute for Molecular 
Science， 3Bioscience Research Laboratory， Fujiya Co・， Ltd.， 4 Institute for Virus Research， Kyoto 
University， SToyota Central Research & Development Labs. Inc.， and 6Plant Sciences Cent昏:f，
RIKEN 

Parallel Session B Solution NMR B3 & Imaging 
Chair: F. Mitsumori 

BLL4 NMR study on Antibiotics T，釘伊ts
Bong-Jin Lee 

College ofPharrnacy， Seoul National University 

BLS9 Analysis ofin回.cellular合uguptake using PFG NMR 
kvuhongLee‘Gyo品 ony<倒n，Jee-Hyun Cho， Chulhyun Leeラ ChaejoonCheong， K wan S∞Ho時

Korea Basic Science Institute 

BLS 10 MetabolomiωbyN恥fR:A倒的smentof Lentil MetaboIite Diversity 

Simon沼Rochfort‘CraigeTrenerry， Na必anNeumann， Joe Panozzo 
Environm阻臼1Heal偽鉱ldChemistry， PIRVic， Depar伽lentofPrimary Industries 

Chair: H. Fujiwara 

BLS 11 Diffusion based NMR and application 
盟組iL思 GuoyunBai， Xu Zzh加 g，Chaohui Ye 
Wuhan Institvte of Physics叩 dMa偽ematics

BLS12 Development of a fully-adiabatic spin echo imaging sequence and its applicationωT 2 mapping in 
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the human brain at 4.7T 
Fumivuki Mitsumori1， Hide.悩roWaぬnabeI，Nobuhiro Takaya1， and Michael Garw∞d2 

lNational Institute for Environm四 talSωdies， 2University of Minnesota 

BLS 13 An improved proぬ∞1for small animal dynamic ∞ntrast-enhanced MRI and 出 rel富士吋
misregistrationぽtifactof enhancing imaging pixels 

HideωKuribavash!， Daniel P Bradley， Philip L Worthin~味。In，

David R Checkley， Jean J Tessi己主叙ldJohn C Waterton 
AstraZeneca 

BLS 14 Mouse MRI probe for stereotaxic儲mlysis
H. WakamatsuI， M. Yokoi1， Y. ImaizumiI， F. Sugihara2， T. Ogino3， and Y. S鎧 1

lDep釘勉lentof Regulatory Physiology， Dokkyo University School of Medicine， 2Grad回 teSchool 
ofInt怠gratedSci朗 ce，Yokohama City University， 3Dep釘微lentofBiochemis佐yand CelIular 
Biology， National Institute ofNeuroscience， National Center ofNeurology and Psychiatry 

19:40・21:30 Banquet 

The 1
st 
Asia-Paci最cNMR Symposium (4th day) 

November 11 (Fri) 

8・30-10:15 Parallel Session A & B 

Parallel SessionA Solution NMRA4 
Chair: F. Inagaki 

ALL6 When NMR Beats X-ray in Solving Pro俗inStructures 
出ing-DawTsai 
Ge明。micsRe哩earchCent活:r，Academia Sinica 

ALS 13 SoIution Strucωres and Backbone Dynamics an Arsenate Red田 tasefrom Bacillus subtilis: Ch朗 ges
of Motional PropぽtiesAss∞iatedwith the Confonnational Switch upon Arsenate Reduction 
You Li， Kuan Peng， Xianrong Guo， Bin Xia and changwenJin 
Beijing Nuclear Magnetic Resonance C佃 ter，

ALS 14 NMR evidence of domain swapping as a mech佃 ismfor regulating carbohydrate binding 

組 h-C恒星盟，悦i・TinLee， Jiun-Guo Yu， Wen-Jin Wu and Tai-huang Huang 
Insti初旬ofBiomedicalSciences， Academia Sinica， 

Chair: Ming-Daw Tsai 

ALS 15 Studies of the structures and interactions of chitin binding domains of chitinases 
Kenichi Akagi1 ， Tohru Yama伊 chi2，Tak佃ぽiMatsuuraI， Eriko Chikaishi1， lzumi YabutaI， Yuko 
Nagas依j3，Masashi Hara3， Takeshi Watanabe3，日ideoAkutsu¥ Atsushi Nakagawa1，組d工法強盗畠

Ikeg飽 i1

lInstitute for Protein Research， Osak畠University，2Discovery Research Laboratories， Shionogi & 

Co.， Ltd. 3Faculty of Agriculture， Niigata University 

ALS16 Determination ofRe∞伊i加nSequ問時sof IntegrinsαIibs3， avs3，加dα513-SpecificDisint芯:grins
byRhodosぬminand出 Mutants

Woei-Jer Chua民 Chiu-YuehChen， Yi-Chun Chen， Yao・HusnHsieh， Jia-Hau Shiu， and Yu・Chen
Liu 

Depぽ卸lentofBiochemis町"National Ch開gKung University College of M吋icine

ALS17 Cell-企eesynthesis of selectively isoωpe-labeled proteins for NMR studies 

Kivoshi Ozaw!!， Peter S. C. Wu， Madeleine J. Headlam， Dharshana Padmakshan， Slobodan Jergic， 

Nicholas E. Dixon and G。紙面吋Otting
Australian National University 
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Parallel Session B Solution NMR B4 
Chaな:"W∞ntaeLee 

BLL5 NMR Study on Membrane pro俗ins・ligandsInteractions 
Ichio Shimada1.2 

1 Gradu蜘 Schoolof Pharmaceutical Sα間切s，the University of To勾'0，2 Biological Information 
ResearchC関陣(BIRC)，National Insti倒的fAdvanced Industrial Science and Technology (AIST)ラ

BLS15 Aphoωchromic GFP-like protein組 dmolecular/s加lctural
basis of the photochromism 

Efidea主iMizunQ1，Tapas Kumar Mal2， Akihiko Kikuchi3， Markus Walc制i4，Takashi Fukanol，Ryoko 
Ando1， Junichiro Taka3， Jeyaraman Jeyak組曲組3，Y oshitsugu S肱 03ヲMits油ikoIkura2，組dAtsu品i
Miyawaki1 

ICell Function and Dynamics， Brain Science Insti加杭 RlKEN，2Divisio吸 ofMolecular and 

Str山知ralBiology，印ltariOCancer lnstitute and Depぽ加卸tof Medical Biophysics， University of 
Toro質to，3R1KEN Harima Instiωte/SPring-8， 4Bruker Biospin CO. Ltd. 

BLS16 The Use ofParamagnetic M翻 110nsin NMR StudiωofPro緑色1StruCtures in Solution 
Malene RInekiobine Jensmう JensJ. L吋
University of Copenhagen 

Chair: Daiwen Yang 

BLS 17 Conformation Tr榔 itionof Fe-C附 dinatedMethionine in Thermo尚 le時droge.加 b制 er
thermophilus Cytochrome c552 
Shin-ichi 1. Taka'yamal， Yo咽 Takahashilラ HulinTai¥ Shin-ichi Mikami1， Ts町田hiUda，伊wal，
Hiro汰iSas紘i1，Shigenori Nagatomo1， ~ajime Mital， .yjasulliko YamamotQI， Yoshihiro Sambongi2， 
J叩 Hasegawa3，Hikaru Hemmi4， Ryo Kitahara5， Shigeyr水iYokoγama5，andK招 uyukiAkasakas 

IUniversity of Tsukuba， 2Hiroshima University， 3Daiichi Ph舷 maceuticalCo.， Lω.， 4National F∞d 
Re唱earchlnst如 te，5R1KEN Harima ln副知teat Spring・8

BLS 18 Determination of the Electronic and the Geom柑 icStructure ofthe Metal Site ofMetallo-proteins 
by Paramagnetic NMR 

主笠叫ム宣g，D. Flemming Hansen 
University of Copenhagen 

BLS19 S加 cture防御minationofCyclic Peptides ofthe N∞ard制 ineCl鰯 froma Marine-Derived 
Bacterium of the Genus Strepωmyces 

B星通主主盟，HoshikWon
Dep釘tmentof applied chemistry， Hanyang Univ. 

10:15-10:30 Coffee Break 

10:30-12:00 Parallel Sessions A & B 

Parallel Session A Solution NMR A5 
Chair: Byong駒S∞kChoi

ALL 7 Clean SEA嶋HSQC:a method to map solvent exposed叙nidesin large 

non・deuteratedproteins with gradient唱曲ancedHSQC

Don俳句Lin， Kong Hung Sze and勉強&盈旦

Dept. of Biochemistry， The Hong Kong University of Science and Technology 

ALL8 S航路turebiology ofubiquitination and SUMOylation 
Masahiro Shirakawal，2ぺKenichiroFujiwara4， Ayako 0加105，Takeshi 14開 no¥Daichi Babal.4 ， 
Nobuo Maita6， JunGoo Jee7， Hidehito Tochi04， Hidekazu Hiroaki4 

I GraduaぉSchoolofEngineering，Kyoto University， 2R1KEN Genomic Sci阻 .ceC間風3CREST，
Japan Sαence and Technology Corpora加n，4 Yokohama City University， 5R1KEN， 6Graduate 
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School of Systems Life Sciences， Kyushu Univぽsity，7Laboratory of Chemical Physics， National 
Institute of Diab蹴 sand Digestive and Kidney Diseases， National In副知tesof Health， USA 

ALS 18 SoIution structure of偽eDNA binding domain of RP A from 
Sacch紅ひmycescer，町isiae加.di総interactionwith single-stranded DNA and SV40 T細企ig拍
Chin-JuParlc， Joon-Hwa L民 Su昭 -JaeCho & Byong-S田 kChoi
Dep叙位lentof Chemis町， and National CreativeResearch Initiative Cen旬:r，Korea Advanced 
Insti伽.teof Science組 dTωhnology，

ALS19 Re∞gnition mechanism of theぬrgetby RNA aptamer and Musashi protein， sぬdiedwiせ1the aid of 
residue specific labeling; 13C・detectionand RDCs 

BLL6 

BLS20、

BLS21 

BLS22 

Akimasa Matsugami¥ Yohei Miyanoiri¥ Hidehito T∞hio¥ Yusuke T拙lUra2，Michiko Kud02， 
Seiichi Uesuge， Tomoko Misoncf， Penmetcha Kumar， Takao Imai4， Hide戸lkiOkano4，担皇E皇位
五組回日

lIntemational Graduate School of Arts and Sciences， Yokohama City University，.2Graduate School 
of Environment and Information Sciences， Yokohama National University， 3NAIST， 4Keio 
University，きGenomicSciences Center， RIKEN 

Parallel Session B Solid State NMR B5 
Chair: K Takegoshi 

Industrial applications of solid state NMR using high magnetic fields 

E鋭島出
Nippon Steel Corporation Advanced Research Technology Lab. 

Prop巴此iesof carbon釦pp側 edPt catalysts studied by 13C NMR 

keeSun宜HJm， OcHeeH釦
Dae忽lC間同， Korea Basic Science Insti知te

Geopolymers: A multinuclear SS NMR invωti伊tionof Strucωral ordering 
h蹴 D回 so姐1，John L. Provisl， Gr間 tC. Lukey1， Frances Sep叫 ovic2

and Jannie S.1. van Deventer1 

1D叩舷飽lentof Chemical and Biomolecular Engineering， 2School of Chemis町rThe University of 
Melbourne 

日ighs釘lsitiveresistively-detected NMR experiments using a11-electrical semiconducω>rGaAs 
nano-scale device 
エ企ば三，G.YusalべKMぽ紘i1，N. Kumada¥ S. Miyashita3，叩dY. Hiray制 a1，2
lNTT Basic Research Laboratories， 2S0RST-JST， 3NTT-AT 

12:00-13・15 Lunch 

13:15-14:45 Parallel Sessions A& B 

Parallel Session A Solution N勤fRA6

Chair: 1. Shimada 

ALL9 Structure， Function and Dynamics of a Novel Heli∞，bacter pylori Response Regnlator Protein 

盟強謹盤L皇室

Department ofBiochemistry and Biomolecular NMR Labo巾 Iry，Yonsei UniversitラF

ALLI0 A G官neralS回総gy:6仮設leAssignment of.. Aliphatic Side-chain Resonances of Uniformly 

J3C/s:N・labeledLarge Proteins 
Yingqi Xu， Zhi Lin， Chien Ho，。唱iwenYang 

Depa的nentofBiologi伺 1Sciences， National University of Si時 apore，

ALS20 Solution Structure ofthe Plant Defensin VrDl企omMung bean: A P田 sibleMechanism for 
Insecticidal Activity Ag高.instBruchids 
Yaw-Jen Liu and Pine-Chiane Lvu 

P-14 



lDepぽ倣lentof Life Science唱，2Instituteof Bioinformatics and Structural Biology， National Tsing 

Hua University 

ALS21 Chelery投lfinebinds a士theBH groove of BclXL， inhibiting i総 prosurvivalactivity by more than one 

mechanism 

Yong-Hong Zh組 g，Mei Chin Lee， Kah Fei Wan， Shing嗣 LengChan， Yu Chen Yang， Anirban 

Bhunia， VicぬifC.Yuand yiu-Kerrng Mok 

National University of Singapo民，In副知総 ofMolecular and Cell Biology and Bioinfぽ matics

Institute 

Parallel Session B Solid 説ateNMRB6

Chair: H. K勾i

BLL 7 Structure阻 ddynamics of biologically active peptides and proteins borrnd ωmagnetically oriented 

vesicle systems as studied by solid-state NMR 

結盟E忽包
Gmduate School of Engineeringラ YokohamaNational University 

BLS23 Development of modulated rf sequences for decoupling and recoupling of nuclear spin interaction喧

in sample-spinning solid-state NMR 

Yusuke Nishivam!ll， Toshio Yamazakit， and Takehiko Tem02 

1町KENGenomic Sαe即 時C叩 tピGraduateSch∞I of Science， Kyoto University 

BLS24 Efficient Spin-Spin Scalar Coupling Mediated 13C_13C Polarizatio直 TrartSferin Solid-State NMR 

Spectros∞py 

Yrrn Mou， JoOO C. H. Chao and Jerrv C. C. Chan 

D叩喝愉nentof Chemis土ry，National T創W組 University，

BLS25 Determination of a spin dif加 ionconstant by釘iplet心NP

Akinori Kagawa1，加dKa四刊kiT紘da1

lGmduate School of Engineering Science， 0唖akaUniversity 

BLS26 ESR Detected by Measuring Mech組 icalForces of a Cantilever in Samples of Low Spin 

Conc叩 tration

sangGaDLe!;l.， Srrn Ho Won， Serrng-Bo S似:m， SoonchiI Lee and Ki・W∞ngKim

Dep釘飴lentof Physics， Korea Advanced Institute of Science回 dTecOOology， 

14:45-16:15 Poster Presentations 

16:15-17:30 Symposium 1 

Chair: K. Saito 

PLL3 Developments in Single-Scan Multidimensional NMR and MRI 

Lucio Frvdman 

Department of Chemical PhysicsラWeizmannInstitute of Science 

Chair: T. Nakamrrra 

ALL13 Experimental Frontiers ofSolid State NMR 

A.S盟盤国， R， Stern， L Heinm紙T.Tl叫lerm

National Institute of Chemical Physics and Biophysics Akadeemia 

17 :30-17:45 Coffee Break 

17:45・18:45 Symposium 2 

Chair: M. Shirakawa 

ALS22 AvanceII -A Versatile NMR Spectrom巴ter
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Markus Walchli 

Bruker-BioSpin Japan 

ALS23 Pr，∞essing S甘ategiesin Radial NMR Spec佐oscopy

記&玉盟主E

Varian Ltd.， 

ALS24 3D ESR-MR副Iw叩i位也lS以1由iゐb
Yohsu味z氷keY，倒悩na釘arli1口，2a加ndSh悩E討ig伊enor討iTSll;可ji1，2

lAdvan即 dTechnology Division， JEOL Ltd.， 2 CREST， J，叩anScience and Technology Agency， 

18:45 Closing 
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Poster 

Presentations 

November 8(Tue) 17:00 -18:30 

November 9(Wed) 13:30 -15:00 

November 10(Thu) 13:30 -15:00 

November ll(Fri) 14:45 -16:15 

NP( even number} + AP( even number) 

NP( odd number)+ AP( odd number) 

AP( even number)+NP(even number) 

AP( odd number}+NP(odd number) 





Poster presentation 

(A) Solution NMR 

A-1. Methodology 

NP 1 Separation of each comp∞ent in which has very close molecular weight in the DOSY method 
Saωshi Sakurai 
JEOLLtd. 

NP2(PLlO) NDSB improves pro匂insolution NMR spectra by suppres喧ingprotein aggregation 
Takeshi Ishii‘ K位 即 日osoda， Yasuko Iizuka， Kaori W紘am祇SU，出ro戸水iKogureラ andKenji 
Kubota 
Dep佐伯1間企ofBiochemical加 dChemical Engine峨ing，Faculty ofEngineering， G閣 maUniversity 

NP3 lH， 2H， 13C， and 15N Ful1 au加 naticpu1se width ca1ibrations for cryogenical1y cold probes 

Nobuaki NemotQ¥ Yoshiaki Yamakoshi1， y，倒hikiKida1， Kaoru TashiroI， Sarara Kannari1， T紘u

Kawahara2， Koji Tsubono2， Tamio K飢 ae，Tomomitsu Kurimoto1， Katsuo Asakura1， and Ma吉 郎11

Hoso司101

1 JEOL Ltd.， 2JEOL Datum Ltd. 

AP4 Two-dimensiona1129Xe.lH h侃eronuclear0刊品別serspectros∞py (HOESY)問時 la矧 -po加lzed
12~e 

JunkoFuku的mi，Yuko Adachi， Hirohiko Imai， Atsuomi Kimura，加dHideaki Fuiiwara 
Divisi∞ofHealth Sciences， Graduate School ofMedicine， 08紘畠University

AP5 NMR studies of stereo-a町ayisoぬpe品beled(SAILed) pro匂ms
Mitsul1iro T ak吋al， T紘uyaTorizawa1， Tsu協 nuTer加 chi¥A悩raM.白101，Seiji Tsuchiya1ラPe加
Gun北側2and Masatsune Kainosho1， 3 

lCREST， JST， 2RIKEN GSC， 3Graduate School of Science， Tokyo M紺 opoli防nUniversity 

AP6 Rapid acquisition of high resolution凶ple-resonancespec凶 usingnonlinear sampling and 
maxlmum即 .tropyrecons佐uction
Yoshiki Shi偶 mitsl11，Taka1Iiro AnzaiI， Markus W鵠lchli2and Yutaka Itol，3，4 
lDep首位1entof Chemis佐y，TokyoM出ひpolitanUniversity， 2B叩 kerBiospinラ 3ResearchGroup for 
Bぬ・，supr阻 lolecularS釘悶ture手間ction，RlKEN， 4CREST， JST 

AP7 The study of inclusion∞mpl偲 formationof 4-sulfothiaca1ix( 4 )arene sodium 8alt with Xe by means 
ofhypぽpolarized129Xe NMR under continuous flow ofせ1eXe gas 
Y位。 Adachi，Akari Kaneko， Junko Fukutomi， Ats回 miKimura，加dHide時 iFuiiwara

Division of Heal仕lScien∞s，Gradl泌総SchoolofMedicineラOsakaUniversity 

AP8(PLl5) A novel method for measuring theぬstHID exchange by 13C observed 2D NMR 

kaぽ uFuiimurA，Takeshi Teuno， Hidehito Tochio悶 dHidekazu Hiroaki 
Intemational Graduate School of Arts and Sciences， Y okoh阻 1aCity University 

AP9 Molecular i記ntificationof uniformly stable isotope labeled animal cells伽 ahetero-nuclear 
NMR-based metabonomics 
Michitaka SutQ¥ Takashi Nishihara1 Yuuri Tsuboi3， Takashi Hiray釘naI，Z14，組dJun Kikuchi1，日

lInt. Grad.Sch. Arts Sci.， Yokohama City Univ， 2即KENPlant Science Center，3RIKEN Plant Mol. 
Biol. L油、4CREST，JST

AP 10 Noise Suppression of NMR Signal by Pie嶋 wisePolynomial Truncated Sin伊larValue 

Decomposition 

E強民主盟担。epar倣1entof applied chemis町r，日間yangUniv.

APll Studies of Chemical Shi食Anisotropy Shielding Effiωt m 
Co(IIl)・，N，N'-Disa1icylidene-diaminotoluene Macrocyclic Complexes 
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Changiun Lej!，組dHoshikWon
Dep釘倣lentof applied chemis町"，H佃 yangUniv.

A-2.Application to proteins and peptides 

NP12σL9) 19F NMR Study of myoglobin bearing a fluorinated Heme -d:四amics加 dthenn吋卵細niωofthe

acid-alkaline transition 
Satoshi NagaoI，京lekiHirai1， Shigenori Nagatomol， H句imeMita1， Yasul泊koYamamotoI，間d
Ak治IroS旧時j2

lDepぽ卸lentofCh削 is句1，University of Tsukuba， 2Dep釘倣lentof Materials Engineering， N agωka 

CollゆgeofTechnology 

NP13 TREboほRecognitionbγStreptomyces Trans閣がiona1Repressor TraR 
T紘eshiT聞 akl!¥Chieko Komat四¥Kuniko Kobayashi¥ M釘'ikoSugai¥ Masakazu Ka掬oka2，and 
Toshi戸lkiKohno1 

IMitsubishi Kagaku Institute of Life Sciences (MITILS)， 2Department of Environmenta1 Science 
加 dTechnology， Faωlty of Engineering， Shinshu University 

NP 14 Effect of input data on protein s飢lcturecalculation with加 tomatedNOE assignment 

Aiko Sakurai組 dKoshi Matsubara 
Mitsubishi Chemical Group Science And Technology Resear油 Center，lnc.， Analytical Services 
Division， Yokohama Lぬoraω，ry

NP 15 Solution s住国側reand function of ASABFdI8c， antibacterial peptide iso加 吋 金'oma nematode， 
ascans suum 
ManabuN呂kanQI， Tomo抑制Aizawa1，KaiunorI Miura2， Hirokazu 沼田hino1，MitsuhiroMiyazawa3ラ

Yuustlke Kaω3 Yas曲iroKum紘i¥M.泳oωDemura1，Sakae Tsuda2， Keiichi Kaw佃 0¥and 
Katsutoshi Nitta 
lDivision of Biological Sciences， Graduate Sch∞10fSci開 .ce，Hokkaido Univ.， 2National lnstitute 
ofAdvanc吋 Ind服役ialScience and technology， ~atíona1 lnstitute of Agrob崎logicalSci間的

NP16 Specific lnteraction ofHum佃 TRF2with a G-quadrupl偲 Structure
Y'uuka H甘ao1，Tadat倒 Nishikawa2，S肋19OHanaoka2，出deyasuOkamura2ラ NoriyukiIwasaki1， 

Saωko AkashiI， Mamoru Sato1組IdYoshifumi Nishimura1 

1 Graduate Sch∞1 of Integrated Science， Y okohama City University， 2 Kihara Memorial Y okohama 
Founda生ionfor the Advancement of Life Science 

NP 17 Solution s加lCぬreof a DNA-binding unit of FMBP・1企omBomb戸 morz

S民主主盆担LDais11主eMatsumoto1， Kyostlke Kawaguchi¥ Takeslri Yam依il， Tomoyasu Aizawa¥ 
Shigeharu T紘iya2，YasullIto Kumaki1， Makoto DemuraI， Katsutoshi Nitta1， and Keuchi Kawano1 
1
白aduateSchooI of Science， 2Center for Advanced Science and TechnoIogy，日o故aidoUniversity 

NP18 NMR studies ofthe chromo domain from a his加lea印刷tr加 S島rase，Esal 
Elideaki ShimoiQ¥ YoshihiωMoriwaki1， Masal託koOkuda1へMasamiHorikoshe，叙ldYoshifumi 
NishimuraI 

lGraduate School of lnωgrat誠 Science，Yokohama City University， 2Kihara Memoria1 Yokohama 
Foundation for the Advancement ofLife Sci開 ces，3Laboraぬryof Developmental Bぬlogy，Institt蹴
of Molecular and CeIl叫arBiosciences， University of Tokyo 

NP 19 The effect on註lestructure and activity of growth-blocking peptide by C-terminal elon伊tionwith 

parasltism 
Y国hit依aUmets¥1¥ Tomoyasu Aizawa1， Kaori Mu生o2，HirokoYamamoto1， Mine刊 kiMizu伊 chi2，
Makoto Demural，Katsuωshi Nittal， Yoichi Hayakawa3，加dKβiichiKawano1 

NP20 NMRs加lCtura1s伽dyofa廿ぉlSdu泊 :rproωinpHtrII
Kok.ω'0 Havash!I， Y出 Sudo2，Mas出 MishimaI，Naoki Kamo2加dChojiro Kojima1 

lGraduate School of Biological Science， Nara Institute of Science阻 dTωhnolo町， 2Grad田 .te
School ofPharmaceutica1 Sciences， Hokkaido University 
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NP21 S削減問組ddimerization of rice phytochrome B P AS 1 domain 

Toshita加1Kob唱iVashi1，Masaki Mishima¥ Ryo Tabata1，Kayo AkagP， Nobuya Sakai2， Etsuko 
Kaωh2，M成。ωTakano2，Toshimasa Y鉱nazakfand Chojiro Kojima1 

lGrad国 teSchool of BioIogical Sciences， Nara Institute of Sci即時間dTecbnology， 2Nationa1 
h副知teof Agrobiological Sciences 

NP22 町ran叙nics加 ctureofDNA-binding domain ofE.coli PhoB 
Hidevasu Okamaura1ぺKozoMakino3，加dYoshihumi Nishimura1 

1 Grad岡崎 Schoolof Integrated Sci関心:e，Yokohama City University， 2 Kihara Memorial Yokohama 
Foundataωn for the Advancement of Life Sciences， 3Dep釘出側 ofApplied Chemistry， National 
Defi開∞Academy

NP23 HSQC signa1 assignment of JSPl by the novel method using wheat germωll-fI'ee protein synthesis 
system 

会主主oIih盟 1，Michiko Kitano2， Keiko Matsubara1，加dTosl旭川iKohno2 

lZOEGENE Corporation and 2MITSUBISHI KAGAKU INSTITUTE OF LIFE SCIENCE 

NP24 NMRs加lctureofthe PX Domain ofBemlp 
A醤油盗oM鐙血， Ke勾iOgura， Masataka Horiuchi， Hiro戸JkiKum巴:ta，Yuko F可ioka，Fuyuhiko 
Inagaki 

D叩ru加 entof Structural Biology， Graduate School of Pharmaceutical Sciences， Hokkaido 
University 

AP25 Thr鶴岡dimensionalsoluti側 structureof the C-terminal domain of a novel galacもose開hindingprotein 
fI'om the e訂thworm

Hikaru Hemmi¥ At叩 shiKuno2ラ Shigeyasu1ω，3， Ryuichiro Sl沼地P，Tsunemi Hase伊wa3and Jun 
Hirab直yashf

lNational Food Research Institute， 2Res開 rchCenter for Gly∞science， Nationa1 Institute of 
Advanced Industria1 Science釦 dTechnology (AIST)， 3Depar加問tof Material and Biological 
Chemistry， Y叡nagataUniversity 

AP26 刀leStruC伽 al釘組sitionof the f班活問問sid田 pep討de佃 theg舶 gIiosideGMl micelles. 
T'lTaoki Fuiitani1， Hiroki Shimizu2， Teruhiko M拙 ubara3，Takashi Ohta2， Noriko Na伊hori1，Yayoi 
Yoshimura1， Yuuki Komatal， Toshinori Saω三郎dShin-ic泌roNishimura1，2 

Divisi∞of Biological Sciences， Gradu舗eSchool of Scien∞， Frontier Rseru油 Centerfor 
Pωt-Genomic Science釦 dTecbnology， Hokkaido University， 2Rsearch C開 terforGlycosci朗叩，

National Institute of Advanced Indus佐ialScience and T∞加ology(AIST)， 3Depぽ加lentof 
Biosciences and Informatics， Keio Univ倒 ity

AP27 Solution structure ofthe mouse TRP14 p叩総inhomologous ωthe human TRP 14 protein 
Naova TochiQ ¥ Seizo Koshiba ¥ Makoto Inoue 1， Yoshihide， Hayashizaki 1， Takanori Kigawa 1，2， 
創ldShigeyuki Yokoyar怠a1，3，4 

lRIKEN GSC， 2Tokyo Inst. ofTech.， 3即 KENHarima， 4Univ.ofTokyo 

AP28 Exrunination of the solution s加 .cturesbetween native and E. coli-expressed membr組 eproteins
註~思控，!，Y. Mochizuki， Y. Shimada，M. Kobayashi， T. Nozawa， and S. Otomo(Z.-Y. W朗g)
Faculty of Science， lbaraki University 

AP29 Mouse structure prot'∞mics: solution s同 ctureof the mouse enhancer of rudiment的 rprotein 
reveals a novel fold 

塩aLi¥ Makoto Inoue1， Takashi Yabuki1， Masaaki Aoki¥ Eiko Seki¥ Takayoshi Matsuda1， Emi 
Nunokawa1， Yoko Moωda1， Atsuo Kobayashil，Takaho TeradalへMikakoS脳rouzu1，2，Seizo 

Koshihal， Yi-J組 Linl，Peter Gunt釘e，HぽukazuSUZl永iI， Yoshihide Hayashizakil， Tak組 ori
KigawaI， and Shigeyuki Yokoyama1，2，3 

lRIKEN GSC， 2RIKEN Harima Jnstitute and 3The University of Tokyo 

AP30(PL11) Variable pressure NMRrevea1s the entire en釘gylandscape of a protein: A conserved exi給dstate 

conformer between ubiquitin and ubiquitin-like pro給inNEDD8
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R.vo Ki帥 arA!-¥Eri Sakata2， Takeshi Kasuya2， Y，峨iki.Yama脚 hi2，Koichi Kaω2.
3， Keiji T如 aka4，

Shige戸lkiYokoyama1ふ5，and Kazuyuki Ak筒抜:a1，6
1RIKEN Harima Institute， 2De抑rtmentof Structura1 Bぬ，logyand Biomolecular Engineering， 
Graduate School of Pharmaceutical Sciences， Nagoya City University， 3RIKEN Genomic Sciences 
Center， 4Dep紅 加 制 ofMolecular Oncology， To匂oMe加poli旬nInstitute of Medical Science， 

5Depar愉lentof Biophysics and Biochemistry， Grad回 teSchool of Science， The Univer宮町 of 
Tokyo， trn叩 釘 加 捌 ofBiゆtechnologi回 1Science Sch∞1 of Biology-伽 ientedScie邸喝組d
Technology， Kinki University 

AP31 NMR characteriz昔話∞ofa refolding in加 m吋iateofs 2・microglobulin
Atsushi Kamedlll， Masぽ U Hoshino1， Takashi Higurashi¥ M鎚 atoShimizu2， Eug浄neHayato 
Morita2， SatoshiTakahashi1， Hironobu Naike，4 and Yuji Goto1，4 

lInst. Protein Res.， Osaka Univ.， 2INCS， Ehime Univ.， 3Fac. Med. Sci.， Univ. of Fukui， 
4CREST/JST 

AP32 S同氏ured蹴:rminationo仙沼DNAbinding domain in ERCC・11XPF heterodimer 
MikaMasuvam111，2， Sonoko Ishino 1， Izuru Ohki ¥ Tatsuya Nishino 1， Hiroshi Mori恥 hi¥ Hiroshi 

U印 0
2，Kousuke Morikawa ¥ and Shin-iι:hi Tate ¥ 

1 Biomolecular Engineering Re鈴 archInstitute (BERI); 2 Nara Women's University 

AP33 S加 ctureof carboxyl-tennina1domain of佐朗scriptionfactor H儲 incompI侃 W1詰1仕組scription

ぬιω'rHNFla POUs domain 
shinichiro Asai~， Yuki Horie1， Ojeil F. Ezomo1， Tamio Noguche， and Shunsuke Meshi飽uka1

1 Institute of Regenerative Medicine and Biofu即 tion，TotωriUniversity Gradw恥 Schoolof 
Medical Science， 2N砲oyaUniversity Grad側巴 SchooIof Bioa炉開lturalSciences 

AP34 Solution structure of two hum組 Myb-likeDNA-bindi略 domainrepeats 
mlkiko Doi-Katavam111， Fumiaki Hay柑 li¥Ma初ωInoue1，Takanori KigawaI， Shigeyuki 
Yokoy創出1，2，3加dHir田hiHirota1，4 

lRIK目、.rGenonlIc Sciences Center， 2 RIKEN Harirna Institute at SPring・8，3Grad闘 .teSchool of 
Science，ηle University ofTokyo， 4 Gradua総 School，Yokohama City University 

AP35 Solution s加 ctureof the hydr叩hobichelix ofNRSF/REST bo叩 dωぬePAHldomainofmSin3B 

M出uruNomぽa1ぺ回rokoU由・Tochio3，Kiy油iめ Murai4，Nozom沼 Mori5，and Yoshifumi 
Nishimura1 

1Gr晶duatヰ Schoolof Supramolecular Biology， Yokohama City University， 2Kihara Memoria1 
Yokohama Foundation for the Advanc棚制 ofLif己Scie即 es，3RIKEN GenonlIc Sciences Center， 

4Division of Neurosci問問ラ BeckmanResearch Institute， City of Hopeラ5Uepa出nentof Ana蜘 ny
and Neurobiology， Nagasak:i University School of Medicine 

AP36 S飢1C旬ralandぬnctionalanalyses of the anti倉田ze-likedomain ofhurnan sialic acid synthase 
主並立主Q¥Toshiyuki Hamada 1，2， Takamasa Abe2 ， Fumiaki Hayashi2 ， Peter Guntere， Makoto 
Inoue2 ， Takanori Kigawa2， Takaho Terada2， Mikako Shirouzu2， Ma戸出 Yoshida2 ， Akiko 
Tanaka2， Sumio Sugano3 ，Shigeyuki Yokoyama1，4，5， and Hiroshi Hirota1ぞ

1 Graduate School of Yokohama City University， 2RIKEN Genomic Sciences Center， 3Graduate 
Sch∞1 of Frontier Sciences， TheUniversity of Tokyo， 4RIKEN Harirna Insti知teat SPring咽 S，5

Graduate School ofScience， The University ofTokyo 

AP37 NMR study on the int怠:ractionof the同ns骨ctivationdomain of ATF・2wi也MAPkina総 p38α
Michiko Ishiz.l!， Noriyuki Iwas紘i， Aritaka Nagadoi ，加dYoshifunlI Nishimura 
Graduate School of Supramolecular Bωlogy， Yokohama City University 

AP38 Aromatic-anlIde interactions in glycine-and勿rosine・rich， repetitive sequences as revealed by 
NMR 

Yas曲iroKumak;il， Manab司1Nakanoス， MasakatsuKanlIya2， Tomoyasu Aizawa2， MakoωDemura2， 
KeiichiKaw問。1ぺ叩IdNorio Matsusmma3 

lHigh-Resolution NMR Labc町atory，2Divisi∞of Biologica1 Scienc民Gradu蹴 Schoolof Sciαlce， 
Hokkaido University， 3School ofHealth Sciαlces， Sapporo Medical University 
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AP39 Obsぽvationof protein binding to membrooe with photo-CIDNP technique 
Takahide Kouno1M叩叩永 Mizuguchi1， Yoshihiro Mori ¥ Isei T組 ida2，Takashi Uen02， Eiki 
Kominami2，組dKeiichi Kawooo3 

lFaculty of Pharma∞utical Sciences， To抑制Medicalood Pharma四 uticalUniversity， 2Depぽ加ent
of Biochemis町ラ JuntendoUniversity of Medicine， 3Division of Biological Sciences， Graduate 
School of Science， Hokkaido University 

AP40(PL13) Solution structure of白eC)柏pl総出cregion ofNa+ /H+ e却 hoog'ぽ・1compl慌 .edwith由eessential 

cofac伽，calcineruin B homologous protein-l 
Mas紘iMishimi!¥Shig∞Wakabayashe and Chojiro Kojima1 

1Gradu蹴 Sch∞1ofBiological Sci組問院NaraInstiu陶 ofScience掛 dTechnology， 2Depar回忌ntof
Molecular Physiology National Cardiovascular Center Research ln副知te

AP41 Solution s刷 ctureood d抑制icsofUfml， a 即 時1ubiqui出 -likepost-trooslational modifier 
Hiroaki Sasak.aw!t， Eri Sak.紙a2，Yoshiki Y組laguchi2，Masaaki Komatsu3， Keiji Too依a3，ood
Koichi Kato1，2 

1Institute for Molecu1ar Science， 2Graduate School ofPharmac開 ticalSci如何s，Nagoya City 
University， 

AP42 NMR studies on the 57kDa Escherichia∞li periplasmic oligop叩tidebinding protein OppA 
kav組，0Moromis紙。~，Kaori Kurashima-lも.02，3，Kaoru Nishimura4， JeぬmyT釦leand
Yutaka lto1，3，5 

1Department of Chemistry， Tokyo Metropolitan Univ倒 ity，2Mole叩 larand Cellu1ar Physiology 
Laboratory， Graduate School of Integrated Science， Yokohama City University， 3Research Group 
for 掛かsupramol郎:u1arS往ucωre-Fun凶 on，R1KEN， 4Protein Design Laborato勾r，Graduat芯 School
of Integrated Science， Y okoham畠CityUniversity， 5CREST， JST 

AP43 S加伽ral加 dFunctional Characterization ofWSSV NoveI Protein VP230 

主滋gJ型，Jiu1u Wu， Sivar制組Jayar組問， ChoyL叩 ngHew
Depar加 entof Biological Sci釘lces，National University of Singapore 

AP44 Structural Basis of Syndecan-4 Function and Its Interaction with Synteninl PDZ2 domain∞mplex 

Bon-Kvun!!K∞t， John R. Couchmoo3， Eok-S∞Oh2，間dW切抗告eLeel

D叩artmentofBiochemistry and Pro崎inN etwork Research Cα取 r，College of Scienc久Y∞sei

University， Sωu1 Korea 

AP45 Solution sなuctureof SSD domain ofBacillus subtilis Lon protease 
k思宣担五~Yuoo開ChaoLou， Shih・ChiLo， Aloo Yueh-LuenLee， Chinpoo Chen回 dShih-Hsiung Wu 
Institute ofBiological Chemis町 andInstiM号ofBiomedical Sciences， Academia Sinica， Instit蜘
ofBiochemical Sciences， National Taiwan University 

AP46 S佐ucωreof the C-terminal domain of insu1in・likegrowth factor binding pro旬in・2(IGFBP-2) ood 
interactions with IGFs: An NMR study 
Zhih金五豆盟glぺSh開 ggenYao1

ラ
DavidW. Keizerl， Chunxiao C. Woogl， KerrieA. McNeil2， Briony 

E. Forbes2， Leon A Bach3
ラ
JohnC. Wallace2 and Raymond S. No巾 nl

1 The Walter and Eliza Hall Institute ofMedical Research， 2 School ofMolecu1ar and Biomedical 
Science， The University of Adelaide， 3 D叩叡知lentofEndocrinology and Diabetes and Monash 

University Department of Medicine， 

AP47 Domain or.伊nizationood dimer・interf語cestructure of severe acute respira拘置ysyndrome-associated 

coronavirus nud切 capsidprotein 
Chung-ke Ch阻丸 Shih同CheSue， Cheng-Kun Tsai， yi四・ChiehChi組 g，Wen-Jin Wu and Tai・huang

Huang 

Institu総 ofBiomedicalSciences， Academia Sinica 

AP48 Direct NMR Resonooce Assignments of theActive Site Histidine Residue in Serine Protease: The 

Case of Escherichia coli thioesterase/prot時総1(TEP・0
宜盟-Ji旦Wu，S.LT戸lkhtenko飢 d下hHuang
Institute ofBiomerucal Sciences， Academia Sinica 
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AP49 Characterization and structural analyses of nsLTP 1企ommungbean
Ku-F盟怠ぷ旦I，Yu_N組Liu，1 Shang-Te D. Hsu， 2 Chao-Sheng Cheng， 1 Dharmaraj Samuel，1 
Alexandre M. J. J. Bonvin，2 and Ping・ChiangLyul
10，叩ar加 entofLife Sciences， National Tsing Hua University， 2 NMR Dep叡悩lent，Bijv∞t Center 
for Biomolecular Research， Utrecht University 

AP50 THE HATH OOMAIN OF HUMAN HEPATOMA・DERNEDGROWTH FACTOR CAN FORM A 
OOMAIN-SWAPPED DIMER WITH MUCH HIGHER AFFINITY FOR HEPARIN AS CELL 
INTERNALIZATION 
weÍ-TinL~ Shih-Che Sue1 ， Chia-hui Wani， Jiun-Guo YU1， Szi-chieh YU¥ Shao・Ch叩 Lee2，

W叩 -JinWU1， Wen-忽leyWu2*，組dTai-huang Huang1* 
lIn抑制teof Biomedical Sciences， Academia Sinica.， 2Institute of Bioinformatics a凶 S佐田知ral

Bぬlogy，College of Life Sci開問s，National Tsing H瑚 University

AP51 S佐uctura}basis ofthe Sso7c4 pro嶋inwith novel DNA-binding fold from Sulfolobus solfataricus 
chun品 mHSl1佃 dAndrewH.-J. Wang 
Institu総 ofBiologicalChemistry， Academia Sinica 

AP52 Insight into the inhibition of human lyso勾明eamyloidogenesis by carnelid如 tibotybinding 
丘三工D.H担，P.-H. Chan， M. D四 loulin，J. Christodoulou， J.R. Kumita， E. Pardon， S. Muyldermans， 
L. Wyns，C.v. Robinson and C.M. Dobson 
Depar加 entof Chemis均rUniversity of Cambridge 

AP53 S心lutionS加lCぬreofUBL Domain in PAPase 1， a Novel CTD Phosphatase 
SunggeonKo，JunghyeH油，Jong-Bok Yoon加 dW叩 ntaeLee 

Department ofBiochemis町"College of Sci田∞， and Protein Ne土workResearch C畑町， Yonsei 
University. 

AP54 S佐uctureand molecular dynamics simulation of antimicrobial peptides企omfrog

也監盆亙im，Woo-sung Son， Yon剖inKim，Min・d法 Sω，and Bong-jin Lee 
National Research Laboratory(MPS) College ofPhamacy 

AP55 Solution S釘uctぽ es組 dAnticanc釘 Activitiesof ll-residue Peptide Analogues Derived合'oman
Antimicrobial Peptide， Gaegurin 5 
H羽m-JungKim.，Min・DukSeo， Hy問診SikWon， and Bong-Jin Lee 
National Research Laboratory (MPS)College of Pharmacy 

AP56 Sなucturalcharacterization of urease accessory protein直
NaYoun亘Sohn，Ji-Hoon Kim， Hyung-Sik Won， and Bong-Jin Lee 
National Research Laboratory， College ofPharmacy， Seoul National Univer宮lty

AP57 RNA binding modes ofEscherichia coli RNase P proもein.
Jae-Sun Shin‘Jiyoung Park， Junsang Ko， Seong-Ok Kim，卸dByong-Seok Choi 
Kor回 Advanc吋 In副知，teof Science and Technology 

AP58 S位回初ralcharacterization of血etranscription fac北orBldD， from Str，叩ωmycescoeli∞lor A3(2): 
Domain composition， interdomain interaction， and DNA binding 
Hyun-Suk KoI， Chang-Ji山 e2，Sa-Ouk Kani， Bo時 JinLee3，組dH削除S氷 Wonl

lDep前田ntof Biotechnology， DivisiωofLife Sciences， College ofBiomedical & Health Science， 
Ko出 lkUniversity， 2School ofBiological Sciences， Seoul National University， 3CoIle伊 of
Pharmacy， Seoul Natio沼alUniv芭rsity

AP59 Sω.dies ofProωin Domains in the Transacylase Compo直lentof Human Miωchondrial 
Branched-Chain KetοωidDehy企河田ase
Chi-FonCh!IDS1， Yi-Jan Lin2， Hui-Ting Chou3， Max Wynn4， David T. Ch糊 g¥Tai-Huang Hu叫1
10叩 lOmiCSResearch C倒 er，AcademiaSinica， 2RIKEN 0叙lOmiCSciences Cen卸，3Ins討tuteof 

Biomedical Sciences Academi昆Sinica， 4Dept of Biochemistry， U. of Texas Southwest釘nMedical
C開 ter
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AP60 Solution S加 .ctureand Dyn閣nicsof YKR049C， a PU鈎tiveR吋OXPro匂in的 mSaccharomyces 
cef可~VlSW官

Jin-Won Jung 1::， Chul・JinLee 1，3 ， Adelinda Yee 2，3 ， Bin Wu 2，3 ， Ch町11H. Arrowsmith 2，3釘ld

W∞ntae Lee 1，3・
1 Depぽ倣lentof Biochemisなyand Protein Net¥叩，rkRes閣 rchCenter， Yon鎚iUniversity， 2 Onぬrio

C組側Instituteand De阿国側 ofMedical Biophysics， University of T倒的， 3 Northeast 

S加制ralGenomics C叩拘置tium

AP61 NMR and s紅ucturalstudies of a putative polyketide synthesis protein XC5357 from a pl組 t

pathogen Xanthomonas camp儲住is

五ょH.(主恕， C.-L. Zhu， S.-H. Chou 

Institute ofBiochemistry， National Chung-Hsing University 

AP62 Solution S加 ctureand Structural Ch制御rizationof Selective Mel加 oco仕組R邸中torAntagonists 

Chul-Jin Lee1 ，Song-Zhe Li2， Sung-KilLim2， Ja・HyunBaik3側悦叩taeLee1 

1 Dep紅愉lentof Biochemis町 間dHTSD・NMR& Application National Research Laboratory， 

College of Sciαlce， Yonsei University， 2D叩釘伽lentof Int朗 lalMedicine， College of Medicine， 

Yonsei University， 3School ofLife Science and Biotechnology， Korea University 

AP63 Structural and Functional Characteriz紙ionof a Tel叩 lereBinding Pro倒n，NgTRFl Derived from 
Niωtiana glutinosa 
FIeevone P釘k~， SunggeunKOl， Hansol Bae2， W∞T晶.ekKim2朗 dWc切削.eLee1

1Dep釘加entof Biochemis句1and HTSD-NMR & Application N祇ionalRese郡 hLaboratory， 

College of Science， Yonsei Ur即位'sity，2Department ofBiology， y<αlSei University 

AP64 NMRS制dieson In旬graseInteractο，rl/hSNF5 

Elvun・SeobJ凶宮， Jin-Won Jung， J，正問1Shin and Weontae Lee 

E均釘位lentof Biochemis町landHTSD羽 MR& Application National Research Laboratory， Yonsei 
University 

AP65 Solution Structure of Modified HUlllan Parathyroid Hormones: Towards Minimal and Potent Ligand 

Design for Receptor Activation 

勉強旦盟i!!.，Ahrim Y002， Sung-Kil Lim3 and Weontae Lee1 

lDep腕 nentof Biochemis町1and Protein Network Research Center， HTSD-NMR & Application 

NationaI Research Laboratory， College of Science， Yonsei Universit弘2Departmentof Chemical and 

Biological Engineering，3Dep釘加entof Internal Medicine， School of Medicine 

AP66 Solution S伽 C知reand Dynamics .0仙eDomain III of恥 JEVand DENV Envel>叩eProteins 

Jva-Wei Chene‘Chih嗣WeiWu， Yi-Ting Lin， Ya-Ping Tsao，Kuo・ChunHuang， and Sull-Chin Wu 

InstiぬteofBiotechnology佃.dD叩昌泊nentofLife Science， National Tsing Hua University 

AP67 Structure ofHUlllan Growth InhibiωIry Factor-Metallo白ionein嗣3

出iWa思~，Bin Cai 11 ， Hongyan Li t ， Zhong-氾anHuang 11 and Hongzhe Sun t 

土Depar加問tof Chemis釘yand Open Laboratory of Chemical Biology， The University of Hong 
Kong， 11 Depar加 entof Chemisむy，Fudan University 

AP68 Solution Structures and同lllamicsof the SterileαMotif (SAM) Domain of the Deleted in Liver 

C朗 Cぽ 2(DLC2): a Monomeric S加lCωrewith Membrane・bindingProperties 

EIon剖 lCSun， t， Hongyan Li， t King-Leung Fung， t Dong-Yan Jin， 9 Stephen SM Chung， 

Yick-P組 gC悩ng，9 Irene Oi・linNg，市Kong-HungSze， + Ben CB Ko t 

t D叩ar伽lentof Chemis町!and Open Labo倒的 ofChemica1 Biology， Dep釘印刷tof 9 

Bぬchemis町1，#Physiology and ~ Pathology， The University of Hong Kong， 

A-3. Application to nudeic acids and tbeir complexes， lipids， and polysaccharides 

NP69 NMR study of the specific interaction of human TRF 1 on DNA containing telomeric sequence 

錘思Mor塩~，YuukaHなao1，Hideyasu Okamura1，2， and Y oshifumi Nishimura 1 
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1 Yokohama City University， Graduate School of Integrated Sci叩 ce，2Kihara Memoriaru 

Yokohama Foundぬonfor the Advancement ofLife Science 

AP70(PL 12) NMR structural analysis of the CGG I CGG倒 ltainingDNA ∞mple却 :dwith the re∞gnition金ugs

MakoωNomurSl¥ Shinya Hagihara2，3， Yuki Goω，2，Kaz曲ikoNakat叩 i2，3，4即 dChojiro Kojima1 

lGraduate School of Biological Science， Nara Instituお ofScience and T，ω加:ology，2Department of 
Syt抽出cChemis町 andBiologicaI Chemis釘y，Graduate School ofEngineering， Kyo生oUniversity， 

3PRESTO， Japan Science and Technology Agency， 4The Institute of Scientific鉱ldlndustrial 

Research， Osaka University 

AP71 NMR spectral analy百esof three s柱ucturalisomers of disubstituted・0・cyclode}樹脂 byglucose 

groups and their inclusion phenomena 

Yu Tsutsumil.2， Yasuko Ishizuka1， and !Iiroshi Nakanis:hi1，2 

1 Biological Info明lationResearch Center and Research Center for Compact Chemical Process; 

National Institute of Advanced Industrial Sci開 ce佃 dTechnology， Tsukuba C即位al，2 Deparむnentof 

Biological Science and Technology， 11位yoUniversity of Science 

AP72 Appli伺 tionof ul佐a-highmagnetic fieldωsωcharide molecules: lH NMR spec佐aof glycosyl 

α-CD組 dglycosyl s-CD 

Esuko Ishizuka1、 2， Kenji Takasugi 3， Yu Tsutsumi 2ペKe証言iKanazawa 2， Tadashi Nemoω 

2 ，Tsukasa Kiyoshi5， and Hiroshi Nakanishi2，4，6' 

1 Research Ce雌erfor Glycoscience， National Institu総 ofAdvanced Indus釘ialScience and 

Technology， Japan， 2 Biological Information Research Ce蹴 r，Nati∞lal Institute of Advanced 

Industrial Sci四 ceand Technology， Japan， 3 JEOL Ltd.， 4 Depar加 .entof Biological Science and 

Technology， Tokyo University of Science， 5 Tsukuba Magnet Labor喜志ory，N富士io岨alinstitute for 

M富士erialsScience， 6 Research Center for Compact Chemical Process， Natio狙alInstitute of 
Advanced Indus佐ialScience and Technology 

A・4.Applic畠tionto genomic science 

NP73 Solution s闘はureof白.eLIM domain ofhuman CLP・36protein

xu-rong Oin1. Fumi依 Hayashi¥Mikako Shirouzu1ぺTakぬoTぽ ada1，2，Takanori Kigβwa1， 

MakoωInoue1， Takashi Yabuki¥ Masaaki Aoki1， Eiko Seki¥ Takayoshi Matsuda¥ Hiroshi Hiro飽

Mayumi Yoshida1， Akiko T佃 aka¥and Shig句rukiY okoyamal23 

lRlKENGSC、2悶KENHarima Ins蜘 te加 d3U凶versityofTokyo 

NP74 Human structure proteomics: soIuti佃宮位協飢reof the RGS domain of regulator of G副pro総m

signaling 5 (RGS 5) 

EIuiDing Zhang1 Fumi紘iHayωhi¥ Mikako Shiro田 u1ぺTakぬoTerada1，2， Takanori Kigawa¥ 

Makoωh加，e1，Takashi Yabuki¥ Masaaki Aokil， Takayoshi Matsu，出¥Eiko Seki1， Hiroshi Hirotat， 
Mayumi Yoshida¥ Akiko Tanaka1， S四 llIOSug館。3，制dShig句lukiYokoyama1，2，4 

lRlKEN GSC， 2RlKEN Harim喰Institute，3The Institute of Medical Science， The University of 

To旬。and4Graduate School of Sci聞 ce，The University ofTokyo 

NP75 Solution s加lC畑氏。fthe two CUT domains of SATB2 

k.voko Inou~， To喧hioNagωhima1， Fumiaki Hayashi¥ Mikako Shirouzu1ぺTakahoTerada1，2， 

Takanori Kigawa¥ Makoto Inoue¥ Takashi Yabuki¥ M郎総kiAokiI， Takayoshi M蹴 uda¥Eiko 

Seki¥ Hiroshi Hirota¥ Ma界出lIYoshida1， Akiko Tanaka1， Osamu Ohara1ぺandShigeyuki 
Yokoyama1.2.5 

lRlKEN G官nomicSciences Center， 2RlKEN Harima， 3RlKEN RCAI， 4Kazusa DNA Research 

In組側te，5Grad鵬teSchool of Sci開 ce，University of T 0匂10

NP76 S位ucturalandおnはionalanalysis of MSP domains 

日柱。shiEndo1ラ FumiakiHayashi1， Ma戸lmiY閃:hida1， Mikako Shir∞ZU
1.2， Takaho T釘晶Ida1，2，

Tak組問 Kigawa1， MakoωInoue¥ Takashi Yabuki¥ Masa紘iAoki1， Takayoshi Matsuda¥ Eiko 
Seki1， Hiroshi Hirota¥ Akiko Tanaka¥ Yoshihide Hayashizakil， and Sl1igeyu必Yokoyama1，2，3

lRlKEN GSC， 2RlKEN Harima In副知民Gr吾dnateSchool of Science下3TheUniversity of T，佑yo
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NP77 S航路turaland Functional analysis of immunoglobulin like domains 
組民基鑑i，Fumiaki Hayashi¥ Kayoko Nagashimal， Chisaぬ K的地i¥Xu-rong Qinl， Mayumi 
Yoshida¥ Mikako ShirOUZU1，2， Takaho Teradal，2， T法制oriKigawa¥ Makoto Inoue1

ヲ
Takashi

Yabuki1， Masaaki AokiI， Takayoshi Matsuda1， Eiko Seki¥ Hiroshi Hirota¥ Akiko Tanakal， Osamu 
Ohara3.4， and Shige戸u<IYokoy創na1，2，5

RIKEN GSC1， RIKEN Harima Institute2， RIKEN RCAe， KAZUSA DNA Instiωte4， Graduate 
School of Science， The University of TOky05 

NP78 Solution s仕uctureof nuclear move domain of nuclear distribution gene C homolog 
TO唱hioNagashima~， Fumiaki Hayashil， Mik総oShirOUZUI，2， Takaho Ter剖a1，2，Tak:anori Ki伊，wa1，

M紘oωlnoue¥Takashi YabukiI， Masaaki Aoki1，Takayoshi Matsuda1， Eiko Seki¥ Hiroshi Hirota1， 

Mayumi Yoshida1， Akiko Tanaka1， Yoshihide Hayashizaki¥ and Shige戸lkIYokoyama1，2，3 
lRIKEN Genomic Sciences Center， 2RIKEN Harima， and 3Graduate Sch∞1 of Science， University 

ofTokyo 

AP79 KUllRA， a package of integrated modules for systematic and interactive analysis of NMR da旬:

Application ωquick叩 daccur高知 S佐ucturean鳴lysisIh∞mt加減ionwith CY ANA calculations 
k Kobavashi~， S. Ko唱hibaJ，P‘G閣総rt¥S. Sug組 04，T. Kigawa1閲 idS.Yoko刊ma1，2，3
IRIKEN GSC， 2RIKEN Harima Institute， 3Graduate School of Science， The university of Tokyo， 

4Graduate School ofFrontier Sciences， The university ofTokyo 

A-5. Organic and natural products 

AP80(PLl4) Methodological advances in a hetero-n田 learNMR-based metabolomics by stable isoぬ'pelabeling 
ofArabidopsis幼aliana

Yasuvo SekivamaTa誌，ka鍛sh悩I世 Hiせra'符yama2

Kikuchi1，2，3 

1悶KENPlant Sααlce Center， 21nternational Gradu縦 Schoolof A託sand Sci開国民 Yokohama
City Universityヲ 3CREST，JST， 4RIKEN G官nomicSciences Center， 5RIKEN Plant Molecular 

Biology Laboratory， 6Grad鴎teSchool ofPharmaceutical Sciences， Chiba University， 

AP81 Selec位veMe-HMBC， A NEW TECHNIQUE USEFUL FOR IMPROVING SENSITIVITY OF 
E岱mcCROSS PEAKS OF METHINE PROTON SIGNALS ATTACHED TO A METHYL 

GROUP 
kazuo Furihata2， and Haruo Set02 

lDivision of Agriculture and Agricultural Life Sci開 ces，University of To防o.2Dept. of Applied 

Biology and Chemis町，T okyo University of Agriculture 

AP82 Complete AssignmentむldConformation of Kadsuphilactone A， A Novel Tri加 peneDilactone from 

Kadsura philippinen畑

YかChingSh阻 LYK1・ChiLin¥ C対-FonChani， Ti羽a忽i旬h加uangHu闘a昭2乙， a卸n叫d涜Yua組n珂必BinCh恥潟悶Eαn，略1泡g
lD恥ep抑ar胞tむme渇c叩n凶t0ぱfMarine Resources， National Sun Yat-Sen University， 2Institu匂 ofBiomedical 

Science， Acad怠miaSinica 

AP83 Tasumatrols P-T， Five New Taxoid出会omTa湖 ssumatrana

Ya-Ching Shel}， Yun-Sheng Lin， Shaw-Man Hsu， Shih-Sheng W.鉱19，Ching-Te Chien， Yao同日aur

Kuo， Chang-Hung Chou and AshrafTaha Khalil 
In抑制teofMarine Resources National Sun Yat・senUniversity 

AP84 S釘uc旬ralS知diesof the Stereochemical Cycloadducts of Bicyclolacωne via Diels-Alder Reaction 

Chanwoo S飢 Hoshi主W∞
Depa出nentof applied chemistry， and Hanyang Univ. 

AP85 Solution State Structure of gallium-binding Bleomycin-A2 by NMR 

話回叫盟.and Hoshik Won 
Department of applied chemis町ラHanyangUniv. 

AP86-1 129Xe NMR ofhyperpolarized xenon adsorbed on calixarenes 
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Yωm宮JuLee'，(lX2)，KiDωk Park(l)， Kye Chun N叙nω，Kikuko Hayamizu(3)， Mine戸水iHattori(3) 

(1) Gwangju Center， Korea Basic Science Institute(KBSI)，ωDepar加 entof Chemis町， Chonnam 

National University， (3) National Inst伽teof Advanced Science加 dTec加lology(AIST) 

AP86-2 Slice selection applied ωBPPLED and LED DOSY pulse seql凶郎総

KiDωkParkヲ羽田宮JuLee

Gwangju Center， Korea Basic Science Institut怠

A-6. Inorganic and analytical chemistry 

AP87 NMR Studies of Oxo-and Pぽoxo-vanadium(V)Complexes ofmalate lig.朗d

Sam-S∞Park， Jun-Kyu Lee， Man-Ho LeS!. and Jong Rack Sohn 

D叩釘tmentof Applied Chemis町r，KyungpookN富士ionalUniversity 

(B) Solid state NMR 

B-1. Methodology 

NP88 2Hn錦町al剛 abun由nceMAS-NMR under high field of 21.9 T 

Takashi Mizuno~， Kiyonori Takegoshi2， Masat成aTansho3， and T叫ashiShimizu3 

lJEOLl吋.，2FacultyofScience， Kyoto University， 3NIMS 

NP89 MQMAS with s加 ngRF pulses using a microcoil 

Munehiro Inukai:， Kazuyuki T紘eda1，and Masaltiro Kitagawa1 

lGraduate School of Engineering Science， Osaka University 

NP90 The power of super high magnetic field (21. 8 T) solid s制.teNMRfc町practicalinorganic materials 

Yas出 roTobu1，Keiji Shimoda¥ Koji K街路加shi1，Moriaki Hatakeyama1， Koji Saito1， and Tadashi 
shimizu2 

lAdvanced 'f，部加1010gy Research Laboratories， Nippon Steel Corporation， 2 Ind叩閲dent

Administra生iveInstitution Natio幽 1Institute for MatぽialsScience 

AP91 Remarkable reduction of RF power by duration & amplitude time averaged spin exch加 geatmagic 

angle in solid-state NMR spectroscopy 

katsuVl永iNíshimur~， andAk:ira Naito 

Graduate SchooI of Engineering， Yokohama National University 

AP92(PL3) Novel solid-state NMR approach for structural analysis of proteins and pep匂desutlizing 13C 

chemical shift. 

主生盟鍾越i1ぺHideoAk:utsu2， and Toshimichi Fujiwara2 

IJST-BIRD，2Ins封印.tefor Protein Res喝arch，Osaka University 

AP93 Separation of chemical-shift anisotropy under magic-獄19lespinning using a new scheme of 

two-dirnensional acquisition 

Masashi Fukuch!. and Kiyonori T紘egoshi

D叩M飽lentof Chemis往y，Gr骨duateSchool of Science， Kyoto University 

AP94 One-dimensional solid-state NMR methods using selective soft pulses to detect the thi'ough-叩 ace

13C)3C correlation: Homonuclear cross polぽization

Q腿担金，H柱。noriKaji， and Fumitaka Horri 

Institute for Chemical Research， Kyoto Uriiversity 

AP95 A new technique for cross polarization∞mpatiblewi出悩ghspim1ing企equenciesand high 

magnetic fields. 

Wen宮Kun定Peng，Kazu:戸.uuTakeda.叩idMas油iroKitagawa 

Osaka University， Japan 
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B・2. Application to polymer science 

NP96 Struc知ral analysis of poly( r -bipheny加lethyl-L-glutamate) 拙 id poly( r 
-biphenylethyl岨 L-glutamate)by solid state NMR 

A苛akaMinemuri!1，Yuko Oonishi1， Hiromichi Kurosu1 and Junzi Watanabe2 

1 School of N高知ralSci郎防 andEcological A wareness， Gradua総 Schoolof Humanities and 

Sciences， Nara Women's University， 2D叩ぽ伽lentof Or伊nicand Polymeric Materials， Tokyo 

InstituぬofTechnology 

NP97 Higher-ord巴rStruCtur宅 ofpoly (ethyle.蜘 co・1，5-hexadien)as sωdied by solid sぬお NMRand 

quantum chemistry 

Yuuri YamamotQl， Aki F可ikawa1，MasaωSone2， Shigemitsu Murase3， N船fumiNaga4 and 

Hiromichi Kurosu1 

lSchool of Natural Science and Ecologi叩 1A wareness， Graduate School of Hurnanities and 

Sciences， Nara Women's University， 2Dep釘倣lentof Chemical Engineering， To匂10University of 

Agriωlture & Technology， 3Dep喰rtmentof Organic and Polymer Mat聞 alsChemistry， Tokyo 
Univ間 ityof Agriculture & Technology， 4D叩釘tmentof Applied Chemis町"Shibaura Institute of 

Tec加 ology

NP98 Morphological deformation組 den勾噴laticdegradation ofbiodegradable polyestぽ

工盟血血圧a，S.Maruno，K. Kasuya， T. YanIanobe阻 dT.Komoto 

Depar加lentof Chemis位y，Guruna University 

NP99 Crystallization behavior制 morphologyof poly(m-xylylene adipamide) 

Hiro明永iShid~ Akira Igarashi，日台'0組 Uehara，Takeshi Y回 lanobeand Tadashi Komoto 

De何回entofChemi甜 y，Guruna Univ四 ity

NPlOO Dependence on Mixing Ratio of Crysぬ11in抑制dMiscibility:SoM品蜘 13CNMR 蜘 dyof 

Semicrystalline Poly(vinyl isobutyl ether)1 Poly(s・L-lysine)Blends 

Yoshi負lffiIMurata. Atsushi As組久 andT依田oKurotsu 

Dep官位len土ofApplied Chemistry， National Defense Academy 

NP 101 Crystallization behavior of vinylidene chloride copolymers 

盟占包盛i盛¥T. Y創nanobe¥T. Komoω1， M. Honda2 and N. Anazawa2 

lD叩ぽ伽lentof Chemis町，Guruna University， 2Asahi Kasei Life&Living Corporation 

NP 1 02 SoIid state NMR s知diesofpoly (alkyl propiolate)s 

五担金主盟挫i，Terumi KohiyamaラYasuteruMawatari， M総出rotabata and ToshiおmiHiraoki

Graduate school of Engineering， Hokkaido Universi勿

NPI03 Conformationalなansformaむonofpoly(s・ben勾r1L-aspartate) as studied by solid-sta旬 13CNMR

S.K鐙連盟，K. Takegoshi， and A. Sb領事
Depぽ加entof Chemis町ヲGraduateSchool of Science， Kyoto University， *Depar加 entof

Biological Science， Faculty ofEngineering， Gunma University 

NP 1 04 Transition between the glassy cη百tal卸 dthe plastic crystal in poly (3・alkyl偽iophene)

Koii Ya星組皇1，Naoki AsakawaI， Takakazu Yamamoto2，縦tdY oshio Inoue1 

lDepぽ加lentof Biomolecular Engineering， To勾10Institute of Technology; 2Chemical Resources 

Laboratory， Tokyo Institute of Technology 

NP105 Study of s凶 ctureof ionic aggregates in poly (ethylere-r組 -meth加;rylicacid) ionom倒 bymeansof 

nuclear magnetic reson回目spectrometerat high magnetic field 21.9T 

YUsuke Yamamoω，MiwaMぽ'ak釘ni，Masat冶kaTansho，組dTadashi Shimizu 

High Magnetic Field Cenぉf，National Institute for Materials Science 

NPI06(PLl) Diffusional behavior of poly(ι加均rlL嚇 partate)in也erod-like and random-coil forms as 

S加必edby high :field-gradient NMR me出od

shoK組側~1b Shigeki Kutoki，阻dIsaoAndo 
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Dep制 mentof Chemis句'andMaterials Science， Tokyo Institute ofTechnology 

AP107 Transformation ofαystal s闘はureoful加 highmolecular weight polyethylene as studi吋 bysolid 

stateNMR 

T.Y拙lanob~， K. Hashizume， K. Kano明，H.Uehara組 dT.Komoω 

Dep紅箇lentof Chemis町"Gunma University 

AP 1 08 Solid-state 13C NMR sωdy on microbial poly(ε ・L-Lysine)and its derivatives 

Shiro Maeda 1， ;[unnosuke Mur百nak!e，Chizuru Sasake and Ko-Ki KUl泊mot02

lDepartment of Applied Chemistry加 dBiot阜chnology，Faculty of Engineering， University of 
F出ui，2 Graduate school of Natural Science and Technology， Division of Material政明間的ng，

Kanazawa University 

AP109 Charωterization of microbial poly(ε4・lysine)1poly(L-lactic acid) blend films by solid-state NMR 

Shiro Maeda¥ QS畠muKinoshit!!¥Yasuhiro Fujiwara1， K間 sukeSakぽ ai2，Chizuru Sas紘i39組 d

Ko・KiKunimot03 

lDepertme脱 ofApplied Chemistry拠 dBiotec加ωlogy，and 2D叩釘tmentof M蹴 :rialsScience， 

F晶cultyof Engineering， University of Fukui， 3Division of Material Engineering， Graduate School of 

Natural Science and Technology， Kanazawa University 

B.3. Application to biological science 

NP 11 0(PL5) Structure analysis of chlorosomes by 13C spin-diffusion solid-state NMR 

AvakoEgawi!¥ Ken伊Akiba1，Tadashi Mizo伊che，Yoshinori Kakitane， Yasushi Koyama3， 

To哩himichiFujiwara1 and Hideo Akutsu1 

lInsti旬tefor Protein Research， Osaka University， 2College of Science and Engin巴ぽing，

Rits町田ikanUniversity， 3Faculty of Sci叩 ceand Technology， Kwansei Gakuin University 

NP 111 Effect of cholesterol ons佐uctureofPLC-deltal PH domain at m四 lbr仙 沼S町facestudied by 80lid 

stateNMR 

Akiko Hatakevam~， Takio Sugita， Mas紛 hiOkada， Hitoshi Yagisawa， and SaもoruTuzi 

Graduate School of Life Sciene， University of Hyogo 

NPl12(PL4) CharacteizatIon ofbackbone conf∞nations and interaction ∞retinal protein by solid state NMR 

IzuruKaw畑 urll¥Naoki Kihara¥ Sa臼ruTuze， Y ochi Ikc吋a3，KaωuyukiNishimura1， Hazime 

Saito2ぺN加，kiKam03組 dAkira Naito1 

lGraduate School of Engineering， Yokohama Natiゆnal.University， 2Gradua総 Schoolof Life 

Sci間関， University of Hyogo， 3Graduate School of Ph如 naceuticalSαen∞s， Hokkaido University， 

4Center for Quantum Life Science， Hiroshima University 

NP 113 Solid state NMR study of interaction be阿国nPLC-deltal EF・handdomain and 1ipid bilayer 
saもokoT問 aklbMasashi Ok減免HitosiYagisawa，and Saωru Tuzi 

Department of Life Science， Graduate School of Life Science， Univぽ釘tyofHyogo

NP1l4 The s加 cturalmodel forぬeamyloid fibril formed匂I s 2-microglobulin fragment based on 
solid-state NMR 

k.entaro Iwati!， Toshimichi Fujiwara， Yoh Matsuki， Hideo Akutsu， Hironobu Naiki and Yuji Goto 

Instute for Pro加 nRese唖ch，Osaka Universi勿

NP 115 OOQSY NMR determination of the repeated biomimetic polypeptides 

Yasumoto Nakazawl!¥ Jac∞D. vanBeek2ヲBeatH. MeieC， Ko国 ukeOhgo1 and Tetsuo Asakぽ a
1

lD号P釘伽lentof Biotechnology; Tokyo Univ出 ityof A伊州知re& Technology， 2Laboratory r.ぽ
Physical Chemis句らETHZurich 

NP1l6(PL7) Solid state NMR anal戸isof amphoteriαn B-sterol covalent ∞nju伊tesforming a molecular 

ass臨 lblagein membrane 

Yusuke Kasa!， Shigeru Matsuoka， YuiぬiUmegawa， Hiro刊 kiU叩 0，Nobuaki Matsumoriラ Tohru

Oishi， and Michio Murata 
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Depぽ倣lentof Chemistry， Graduate Sch∞1 of Science， Osaka University 

NP1l7 Sp∞ific int倒 ctionofbo羽田lacω，ferricinwith acidic phospholipid bilayers and elucidation of its 

antimicrobial activity 

Mas成。Umev鍛na..Katsu抑制Nishimura， and Akira Naito 

Graduate School of Engineぽin.ふYokohamaNational University 

NP118(PL8) 同rnamicstructure analysis of antibiotic pepti由 Alamethicinin lipid bilayers by solid-state NMR 

TakashiNa銅Q，Daishuke Ishioka， Katsuyuki Nishimura，間dAkira N aito 

Graduate sch∞1 of Engineering， Y 0初 hamaNatio叩1University 

NP 119 Development of phase-modulated Lee-Goldburg sequen∞for X_1H (X=15N，13C) dipolar recoupling 

underve勾rfastMAS

E盟弘主魁i，Masashi. F叫ωchi，Kiyonori Takegoshi， and Akira Sh中

Depar加朗tof chemistry， Gr.吋uateSch∞1 of Science， Kyoto University 

AP120(PL6) S加 cturalanalysis of alanine出pep“dewith anti-parallel and parallel s-s恥峨 structuresusing sοlid 

stateNMR 

Michi Okonogi1， K阻 10Yarna国 hi1，Hiromichi Kurosu2，加dTetsuo Asakura1 

lTokyo University of Agriculture and Technology，知制Women'sUnivぽSlty

B・4.Application to materials science 

NP121 23Na MQMAS at 21.9T CH 930 MHz) 

Toshihito Nakai¥Nao戸lkiFujii¥ Ke勾iTakas喝i1，Hiro紘iUtsumi¥ and Tadashi Shimizu2 

lJEOL Ltd.， 2Nationallnsti加teofM荏terialsScien∞ 

NP122 Sなuctureof duplex 0明白layerin porous a1umina studied by 27 Al MAS and MQMAS NMR 

Takahiro Iiiim5!1t， Seiichi Kato¥ Ryuichi Ikeda¥ Shinobu Ohki¥ Gi戸lUKido1ヲMasatakaTansho¥ 

and Tadashi Shimizu1 

lNational Institute for Materials Science， Japan tpres出生 a剖 rωs:Department of Chemis佐y，

Graduate School of Science， K yotοUniversity 

NP123 Research of the tauωmerism for 9由hydroxyphenal釦 onederivatives by the solid-state exchange 

NMR 

Hirovuki KovanQ¥ Taisuke Manaka1，D頃isukeKuwahara1， and Tomo明lkiMochid沼2

lDepar加lentof Physical Chemisむy，University of Ele右往o-Communications，2 Department of 

Chemis町，Faculty ofScience， Toho University 

NP 124 Dynamics Analysis of a Hole-T ransport Material for Org佃 icLEDs by Solid-State 13C NMR 

JunvaShimadi!¥ Naoki Tsukamoω¥ Hironori K司jilぺandFumitaka Horii
1 

llnstitute for Chemica1 Research， Kyoto University， 2PRESTO， JST 

AP125 Mole四 lardynamics in parama伊 eticmaterials as studied by static冒powderand magic-angle 

spinning 2H NMR 

Motohiro MizunQ， Y ou Suzuki， and Kazunaka Endo 

Graduate School ofNatural Science and Technology Kanazawa Univぽsity

AP126 Conformationa1 analysis of TPD by two-dimensional solid-state double-quantum NMR 

spectroscopy and qua出 1mchemical calculations 

Tom加 oriY抑制i!1， N回kiTsukamoto ¥ Hironori K匂i1ぺandFumita恥 Horii1 

1 Institute for Chemical Research， Kyo北oUniversity， 2 PRESTO， JST 

AP127 Solid state 7Li NMR study of anode hard-carbons for li由ium-i∞ba蹴 ryoptimizedぬ hybrid

electric vehicle 

kazumaGoωh 日iroytホiIshida1， Mariko Maeda2， Ais泳uNagai2， Ats出版 Goto
3，Shinobu Ohki3 

andMasaぬkaTansho3 

1 Dep. of Chemistry， Faculty of Science， Okayarna University， 2 Nishiki Reseach Labora位y，Kureha 
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Chemical Ind出町ら3Tsukuba Magnet Laboratry， National In抑制おforMaterials Sci四四

AP128 Effect of chemical e却 hangeof Xenon in z怠oliteNaY on 129Xe chemical s悩ftmeasured by 
high-pressure in situ NMR probe 
Tak剥 roUed!!1，2， Hironori臼ni2，Kuniyoshi Maezawa2， Noriko Kat02， Keisuke Miyakub02， and 
Taro Eguchi1，2 

lThe Museum of Osaka University， 2Departmen生ofChemistry， Graduate Sch∞1 of Science， Osaka 

University， 

AP129 Changes in sodium cation sites probed by 23Na NMR and PFGNMR of adsorbed ammonia in 

calcined NaA 

MakoぬYama鼠lchi
Institute ofResearch and Innovation 

AP 130(PL2) Local environments of slags: the frrst applic拍onof43Ca MQMAS tecm言明e.
keりiShimod11¥ Yas油危oTobu1，Koji Kanehashi1， Tak油iroNemot02， Yuichi Shimoik吋a2，and 
Koji Saiω1 

lAdvanced Tωhnology Research Laboraぬrries，Nippon Steel Corpora由民2JEOLLtd. 

AP 131 Location， Acid Strength and Mobility of the acidic Proωns in Keggin 12・H3PW12040:A 

Combined Solid“State NMR Spectroscopy and DFT Quantum Chemical Calculation Study 
JunY飽g，Michael J. Janik， Anmin Zheng， Mingjin Zhang， Ma地ewNe¥:医師k，Robert J. Davis， 

Chaohui Ye，加dFengDeng

Wuhan Institute of Physics and Mathematics， Chinese Academy of Sciences 

B・5.Liquid crystals and membrane 

NP132 Discrimin富士ionof enantiomers by means ofNMR spectr，ω∞'py using chiralliquid crystalline 
solution VII ・Relationwith an anisotropic molecular motion -
Ma対koSugiur!!， Yoshinori Nakao， 叩dMasayoshi Ito 
Kobe Pharmaceutical University 

AP133 Diffusion of Rodlike Poly (y・ben勾11L-glutamate) in Co恥開tratedSolutωn As Studied bγ 投le
FielふGr誠i悶 tlH NMR Methods 

Shigeki Kuroki-間 dKaz曲柱。 Kami忽lchi
Dep紅白nentof Chemis句Iand Materials Science， Tokyo Institute of Technology 

(C) NMR imaging 

C・1.Methodology 

AP134 No刊 1fluid dynamical behavior of laser-polarized 129Xe in a laminar flow 

T'ats.uva Asanuma. Ti依総hiHira倶 andMineyuki H富士ωn
Photonics Reseぽchln抑制teラNationalInsti防総ofAdvanced Indu直樹a1Scienc泡 andTechonology 
(AIST) 

AP135 TR-dependent Steady-Sta知iDQCin vivo MRI of Mice Brains 

Dennis W. Hwang， Chao-Hsiung Hsu， Chieh-Wei Chang，Wen-Yih 1 
Tseng， and1ian-Pin Hwana 

De何回entof Chemis町T，Nationa1 Taiwan University 

C-2. Medical and in vivo NMR imaging 

NP136 Imaging of a re芯肝erypr，侃essin ar紙 spinalωrdinjury model using mang儲lese叩 hancedMRl

Akihiko Fuiikaw!!l， Yuko Kawai3， Ichio AokiヘTakayt泳iYamaje， Hiro:戸水iTa帥m低su¥Sousuke 
Miyoshi1， Shin防roN岱himura¥MasぬiroUmeda4， Toshihiro Hi伊chi3，and Chuzo T佃 aka3
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lAdvanced Technology Platforrn Research Laboratory， 2Applied Pharmacology II Research 
Laboratory， AstelIas Pharma Inc.，3Department of Neurosurg明ら 4Dwpartmentof Medical 
Inforrnatics， Meiji University of Oriental Medicine 

AP 13 7 Brain tissue segmentation 0岨the3D MDEFT Image obωined at 4.7T 
NOb曲iroτakav!l1，Hidehiro WatanabeI， M俗 a伊永iYama忽lchi1.2，朗dFurni戸lkiMitsumore 
lNational Instiぬもefor Environmental St叫ies，2University ofTsukuba 

AP138 Anisotropic di飴lSionof制御inpl制 stem
Nobuaki Ishida 

National F∞d Reserach Institute 

AP139 Analysis of hype叩olarized129Xe wa品outcurve by simultan∞us measurement in mouse lungs and 
brain 

Takashi Masutm泊， Michiko Nar低 aki，Akari K飢 eko，Akiko Nakabou， Tsuyoshi U匂閣na，Tetsuya 
W依ayamaラAtsuomiKimura and Hideaki Fujiwara 

Graduate School of medicine， Osaka University 

AP 140 Compartment model加 alysisof the dynamics obsぽvedin hyperpolarized 129Xe NMR spectroscopy 
mmouse 

Akari Kaneko、MichikoNaraz紘i，Atsll加 liKimura and Hideaki F可iwara
Gr晶duateSchool of medicine， Osaka University 

(D) Technical and theoretical developments of NMR. 

D-1.むalculation，simulation; and data analysis 

NP141 NMR-b鳴sedmetabolomics・newlydeveloped software of integrated NMR-spectroscopicand 
mu1tivariat怠 analysis"Alice2 for metabolome" 

kazooori Arifukl1¥ 1位'0Ando2， Masako Fujiwara ¥ and Keiko Hirakawa3 

1 JEOL DATUM LTD， 2 Environmental Research C拍terLTD，3Nippon Medical School 

NP142 Automatic RF power de加 minationby MUSASHI 

kats∞Asakur!l， Tomomitsu Kurimoto， and Nobuaki Nemoω 
JEOLLTD 

AP143 Non-equispaced. fourier tr，加sforrnsfor multidimensional fil御 diagonalizatio恒 me白odevolution 
maなlces
kenii Tak宮崎gjland Sseziwa Mukasa2 

lJEOLLもd.，2JEOL USA， Inc. 

AP144 NMR崎basedmetabolomics: Chemome出cmethod for mixture analysis using lH spectra; 

CI蹴 ific組側ofteasin the worId 
Masako Fuiiwar!l1， ltiro And02 and Kazooori Ari向ku1

1 JEOL DATUM LTD， 2Envioronmental Research Center LTD. 

AP145 or加1tatぬInalres回 intsin Cyana 
KimmoPa紘kon叩， andPe脚 Guentert

Riken Genomic Sciences Centぽ

AP 146 Homodin町 ics加 .cturedeterrnination without manually assi.伊.edinter・monomerconstraints in the 
CYANA program 

Yi-J盤 Lin，and Peter Gootl出
Protein Structure Team， GSC， RIKEN 

AP147 Metabolic characterizati叩 ofsmalI intestinal tissue in rats following hemorrhagic shock using 
mu1tivariate statistおalb富士chpro∞ssingof 1 H NMR spectra of PCA extracts of the tissue 
keiko. HirakawL Kaoru Koike2， Kazooori Ariおku3，Kyoko Uekusa1， Youkichi Ohno1ぺKengo
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Onodera5， JunichiAiboshis， and Yasuhiro Yamamoto6 

lNMRLめoratotyand Department of Legal Medicine， Nippon Medical School， 2Field of Surgぽy，

Emergencyand Critical Care Medicine， Tohoku University Graduate School of Medicine， 3JOint 

Technology Division， JEOL DATUM LTD， 4Field of Social Medicine， Legal Medicineタ Nippon
M吋icalSchool Graduate Seh∞1 of Medicine， sPepartment of Critical Care Medicine， Nippon 
Medical School， 6Field of Sugety， Emergency and Critical Care Medicine， Nippon Medical School， 
Graduate School ofMedicine 

AP148 Towards structure deぬ:rminationsof complex and membrane proteins using the stereo-array isotope 
labeling (SAIL) method and白eCYANA program 

工盟盟u主虹皇1ぺTsuぬ<IDUTerauchi2ぺPeterGuntert4 and Masatsune Kainosho2，3 

lJapan Biological Information ConsortIum (JBiC)， 2Graduate Sch∞1 of Science， Tokyo 
Metropolitan University， 3CREST， Japan Science and Technology Agency (JST)， 4RIKEN Genomic 
Sciences Center 

AP149 Toward highly efficient molecular id朗 tificational伊rithmin a he蹴 o-nuclearNMR-based 

metabomics 

Eisuke Chikavam~， Yasuyo Sekiyama， Takashi Hirayama， Kazuki Saito， K鉱 uoShinozaki and Jun 
Kikuchi 

Plant Science Cen民r，RlKEN

AP150 New approach for assessment of proωin structure from NMR spectra using reduced relaxation 
ma廿lX

Masashi Y okochi‘Y oshihiro Kobas悩伊wa鍛1dFuyuhiko Inagaki 

Department of S加 cturalBiology， Graduate Sch∞1 of Pharmaceutical Sciences， Hokkaido 
University 

AP 151 Combination of 1somぽ Generationand NMR Simulation for Structure Elucidation ・Examplesof 

Artemisinin and Uncarine E 

N朗 venTien Tai1， Ho Tu Ba02， Dam Rieu Chi2 

lInsti知teofChemis句"Vieぬam暗号Academyof Scien的制dTechnology， 2Japan Adv加叩dInsti旬te

ofScien叩 andTechnology (JAIST) 

D-3. Instrumentation 

NP152 D古velopmentof low temperature (く4K)NMRctyostat probe(cryo・probe)

エ盟鑓担払A.Ikeda， T. Momose， and K. Takegoshi 
Dep紅白nentof chemistry， Graduate Sch>∞1 of Science， Kyoto University 

AP153 A cooling system for long time solid-st蹴 MASexperiments with sensitivity enhan∞m叩 tat liquid 
nitrogen tempera知re

HirokiT依泣1ashit.Fumihiko Yonezawa2， Hideo Akutsu1開 dTo喧himichiFujiwara1 

lInstitute for Protein Research予OsakaUniversity， 2A1RTECH CO吋 LTD.

AP154 System for sto由tghyperpol釦z吋 12SXegas duri略 productionin a 4.7T ma伊 .eticfield 

AtsushiWakai1ぺK続出iroNakamura1ぺJeffKershaw1ぺDavidWrighe，2， and 1wωKanno1. 

lAkita Res渇ぽchInstitute of Brain and Blood Vessels， Akita， Japan;， 2Akita Indus町IPromotion 
Foundation， Akita 

(E) Others 

AP155 75As， l!3，1l5Inand 123SbNMRs旬diesof indirect n叫 learspin-spin coupling in InX (X = As， Sb) 

Takalliro Ii iim!l1t， Kenjiro Hashil， Atsushi Goto1， Ta伽shiShimizu1， imd Shinobu Ohki2 

lNational Institute for Mat出alsSci問時， Tsukuba， Jap喰n，2CREST， Japan Science and Technology 

Ag叩 cy，Japan， tpresent address: Department of Chemistry， Gr骨duateSchool of Scienc芯， Kyoto 
University 
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AP156 Establishment of annotation processing sysぬmfor BMRB database at PDBj 
Eiichi Nakatani1

ぺYohMatsuki1

ぺH訂u記Nakamura2，組dHideo Akutsu2 

lJapan Science and Technology Agency -BIRD， 2苛In由st“itωu胸t総efcぽ庁ProteinRe郎seaぽr油， Osaka University 
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Ll 
Proton Dynamics in Inorganic Solid Acid (NH4)3H(S04)2 

Koh-ichi Suzuki and Shigenobu Hayashi 

Research Institute ofIns加JmentationFrontier， Nat'l Inst. of Ad弘Ind.Sci. and Tech. (AIST)， 

Tsukuba Centra15， 1・1-1Higashi， Tsukuba， Ibaraki 305・8565，Japan

1.Introduction 

Inorganic solid acids such as CSHSU4 are attractive for materials of electrolyte 

membranes in fuel cells because of the high proton conductivity in a high temperature phase 

without humid atmospheres. Previously， we reported the proton dynamics in CSHSU4 and 

CS2(HSU4)(H2P04) studied by lH solid司 stateNMR and concluded that the pruton釘ansportis 

limited by reorientation of世letetrahedral anion. In the present work， we have studied 

proton d戸lamicsin {J'I剖4)3H(SU4)Zby means of lH solid剛 stateN加1R.

2. Experimental 

(NH4)3H(SU4)2 crystal was grown by slow evaporation of the aqueous solution 

containing stoichiometric amounts of (NH4)ZSU4 and HZSU4・

The measurements of lH solid-state NMR were performed with Bruker ASX200， 

ASX400， MSL400 and Minispec mq20 spectrometers at Larmor丘'equenciesof 200.13， 

400.13，400.13 and 19.65 ~任fz， respectively. 

3. Results and Discussion 

The lH 1ine assigned to the acidic proton can well be distinguished from that of 

ammonium protons in the lH MAS N恥1Rspec位umat 

the spinning rate of 30 kHz. The chemical shifts of 

acidic and ammonium protons are 14.7 and 6.6 ppm， 

respectively. The former value indicates血epresence 

of strong hydrogen bonds. 

lH static NMR spectra show motionaI l1arrowing with 

raising the tempera加re，as shown in Fig. 1. In the 

temperature range higher than about 350 K， the acidic 

proton shows the narrower peak with fine structures 

whereas ammonium protons have the broad one. In 

the high tempera卸rephase (T > 408 K)， the two 

components start to coIlapse into a single sharp line due 

to translational di伍lsIonofboth protons. 

We will also present temperature and frequency 

dependences of lH spin-lattice relaxation times (T1) and 

discuss on proton d戸lamics.

一 1-
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Fig. 1. IH static NMR spectra of 

(NH4)3H(S04)2 
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Complete 13C and l~ signal assignments and s加 C卸ral

analysis of the crystalline chitin binding domain 

。fchitinase Al by solid-s砲.teMASNMR

L2 

oHiroki Tanakal， lzumi Yabutal， Yuko Nag部 aLd，M部 ashiHara2; Ta主油i錦Ikeg翻 il'

Toshimichi F可iwぽa1，Takeshi Watanabe2，組dHideo Akutsu 1 

lInstitute for Protein Research， Osaka Un抑制。"Osaka， J(苧仰

2Faculty qf Agriculture， Niigata University， Ni恕ata，Japan 

Chi出laseAl from Bacillus Circulans WL・12has a 45・residuedomain thatbinds to 

polysaccharide chitin. Since出isdomain specifically binds to fibrous insoluble chitin， it is 

di盟cultto make crystalline or solution protein~chitin complex. Such a sample condition 

impedes the structural analysis of∞mplex by X-ray and solution NMR Thus， we apply 
solid-state NMR to s加dythe binding mechanism of出echitinase. We have first made 

so1id-s泊.teNMR experiments on a crystalline state of the unbotmd protein， since the 

crystalline proteins are known旬顧問 higher spec回 1resolution. The so1id~state NMR study 

of世leunbound state provides several structural parameters such as chemical shifts組 d

dipolar couplings for dist組 .cerestraints. Comparison of the ~bound protein with 

chitin-protein∞mplex would con制bu記 to由eunders胞n出ngof the binding mechanism. 

We prepared uniformly 13C、15N-labeledprot!倒的 correl蹴 13C~13C and 13C)5N for 

the s加lcturalanalysis. Polyethylene glycol was added to the protein solution as the precipitant. 

To prepare a large amount of protein crystals， we accelerated the crystal1ization process by 

ωn∞ntrating由esolution with a rotary evaporator. We performed multidimensional 

solid-state NMR exp釘mentsat the 1 H resonance企equencyof700 MHZ under 16 kHZ magic 

angle spinning conditions: 2D RFDR， 2D DARR， 2D NCACB， 3D NCOCA， and 3D 

NCACO. 

The守pi回 113C linewidth was about 0.3 ppm血

αystal state as shown in the figure.官邸 shouldbe 

compared wIth the linewidth of about 1 ppm in 

ordinal protein precipitants. 百le ob脂血ed

multidimensional N恥1Rspecな'ahave su部cient

spec紅'alresolution to make complete. backbone 

audCβsignal assignments. 

The secondary structure was predicted企om

the chemical shifts by using the empirical 

chemical shi食品旬basesoftware， suchぉ TALOS.

百lepredicted structure a1most agreed with出e

solution s加lcturepreviously reported. We are now 

making multidimensional 13C_13C spin di筒lsion

experiments for collecting the distance res紅白nts.

百le solid-s阻te N恥1R strategy forthe 

由工部~dimensional structure determination of the 

uniforinly labeled protein will be discussed. 
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S住ucturalchanges induced by ATP hydrolysis in 
microcrystalized protein胸 DNAfilaments detected by 

Solid-State NMR 

OMinoru Hatanaka 1， Masayoshl Honda2へSilIOkoIshibe2， Tsutotpu Mikawa2ム69YU協同It03A1
Takehiko Shiba鵠L，~， Toshio Yamazaki1 

lGenomic Sciences Center， RIKEN; 
2Bio-supramol. Struct -Func. Group， RIKEN; 3Grad. Sch. ofIntegrated Sci.， 

Yocohama City U凶V.;
4Grad. Sch. ofSci.， To勾roM出 opolitanUniv.; 5CREST • JST; 6Structurome Res. Group， 

RlKEN/Harima Institute 

Recent considerable progress in spin manipulating techniques and sample preparation 
methods has enabled solid-state NMR to determine the structure and analyze the dynamics of 
proteins. In particular microcrystalization of proteins extensively improved the spectm 
obtained in resolution and sensitivi句'.Since solid-state NMR is suitable for systems that are 
di節cultto study by solution-state NMR or X-my crystallography， such as membrane and 
fibrous proteins， its combination with microcrystalizatization is rapidly becoming an essential 
technique for the studies of biological systems. In our research we investigated structural 
changes of RecA-DNA complex accompanied with κTP hydrolysis introducing this 
combination as one of examples. RecA protein is necessary to homologous genetic 
recombination and DNA repair， and forms afilament on DNA or even by itself. The structure 
of the RecA-DNA complex has not been determined due to difficulty of preparing the sample 
for solution-sate NNR or X-ray crystallography in spite of its necessity for elucidation of their 
interaction at atomIc resolution. We first pr叩aredmicrocrystal of [U_l~] RecA何TT)-dT14-
ATPyS complex and performed 1~_ and 31p_CPMAS experiments (figures blow). In these 
measurements we for the first time succeeded to observe ATP hydrolysis in microcrystal by 
solid-state NM民 andthe spect悶 showedthat the structural changes of the protein 
accompanied with the hy的 lysismainly occurred around backbone. Furthermore 1~ e1p}咽

and 31p{1~ト HETCOR indicated that there were relatively strong interactions between <;-
nitrogens of Lysines in the protein and phosphorous of the DNA backbone at the RecA鋪 dT14・
ADPform. 

(R部…
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(RecA-dT14-
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Is it possible to directly detect the overtone NMR 
for half..integer quadrupolar nuclei? 

H句血leOkamoto， Yuya Yamazaki， Hiroki Nose， Daisuke Kuwahara 

The University ofElectro-Communications， 1-5-1，α10U釦gaoka，Chofu-sm， 
Tokyo， 182歯 8585，Japan 

Quadrupolar nuclei with half-integer spins are present in many important engineering 

materials such as ceramic materials， clay minerals，and func針。nalzeolites. Most of也ese

materials exhibit their useful functions in the solid state. Hαlce， it is useful to obtain solid陶

state high・resolutionNMR spectra ofhalf.晦integerquadrupolar nuclei for finding out the origin 

ofthe functionalities. 

In tms s制dy，we derived a theo1'etical desαiption fo1' the overtone NMR ofhalf-integer 

quadl1lpolar nuc1ei in solids. It was shown由attheov町toneNMR had the ability to produce 

high-resolution solid NMR spec凶 forthe quadrupolar nuclei under magic angle spinning 

conditions. Fur血ermore，we performed computer simulations to depict the complete motions 

ofthe OT magnetizations. It was found也at，in the static magnetic field of7.05T，血eOT

N恥ffi.of solid 2~a2Mo04 could be directly 

measured a抗era single OT p叫se.古田

sensitivity ofthe OT N孔1Rwas about 12% 

compared to曲atof也e13C NMR. In additionラ

it became apparent也atif using direct 

detection， we could not obtain such NMR 

spectra出athave two 01' mcire 1'esonance lines 

corresponding to nonequivalent sites in a 

crystallite. 

百lerefore，出 orderto obtain the usual NMR 

spectra血athave separated resonance lines 

corresponding to chemically nonequivalent 

sites， we have to adopt indirect detection 

schemes. In the conference， we wil1 present 

further details about the indirect detection 

and some experimental results. 

(a) 

(b) 
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。
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Figure. 1 MAS NMR spectra for a spin ・.3/2nucIeus in a 
polycrystalline solid. (a)MAS NMR spectrum for設leCT.
(b )OT MAS NMR spec加即1observed after a single OT 
pulse‘ 
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Dynamic Aspect of SupramQ!ecular PEO圃 UreaCrystal 
Revealed by Solid:state 13C MAS e玄changeN~偲

T'oshikazu Mivoshi and WeiHu 
Research Institu記 ofNanotechnology，National Insti旬tefcぽ Advanced

Indus出alScience and Technology， 
1・1・1Higashi， Tsukuba，白ar北i305-8565ラJapan

<Introducnon> Secondary intennolecular interactions play important roles for the design of 
new materials which have unique self-assembled and supramolecular structures. Much 
attention has been paid to“static" s住ucturesand bul主propertiesof self-assemble systems. It 
is expected由atsecondaty intennolecular interactions largely influence on dynamics of each 
molecule which is related to曲eproperties of materials. Nevertheless， there was no 
∞nvincing result about “dynamic" structures， since such釦 analysisrequires a highly 
molecular resolution. One dimensional (1D)-MAS exchange Nt-.在Rwhich can characterize 
geome句f 組 dtime parameters for molecules on an atomic resolution is suitable for 
characterization of dynamics of comp1icated supramolecules. Poly(ethylene oxide) (PEO) and 
町 eafonns supramolecular ctystal in methanol via hydrogen bonding network. ¥¥仇XD
revealed that 2/3 urea fonns a nanochannel and 1/3 urea fonn a complex with PEO in由e
channels. 
<Experiment> Poly(ethylene oxide) with a Mw of 20ラ000was obtained from Polysciences 
Inc. Urea and Bis(acetylacetonato)Copper(II) (Cu(II)-AA) were received企'OmWako Chem. 
Com.百lesupramolecules were obtained by dissolving PEO with a weight of 1 g to 100 ml 
saturated methyl alcohol solution of町eawhile the solution was continuously sti町ed.The 
white precipitate appeared s∞U. Aft町 oneday of sti凶ng，Cu (II)・AAwas added to the 
mixture and stirred together for 1.5h， in order to shorten the lH relaxation位nein the system. 
The precipitate was filtered and dried under vacuum at 313K. DSC measurement was 
perfonned using a Seiko SSC/6000(DSC 6000) in an N2 atmosphere with a heating rate of 10 
K/min. The DC CPMAS NMR measurements were conducted on a BRUKER AVANCE 300 
spectrometer， equipped with 7 and 4 mm VT CPMAS NMR probes. The lH釦 d13C carrier 
frequencies are 300.1 and 75.5孔倒z，respectively. 
<Result and Discussion> 13C direct polarization spec住umshows the stoichiome句Tof four 
PEO repeat ~ts 'per nine町 eamoleculesラwhichis consistent wi也previouslyreported value. 
Fu拙lennore，lH.DC HETCORE shows an intimate mixing for different molecules. Figure 1 
(a) and (b) shows lH_13C HETCORE spectrum for Supramolecule PEO・UREActystal with 
CP tirne of lms and (b) slice 
data with different CP times. 
Observation of polarization 
transfer . from PEO protons to 
UREA carbon shows molecular 
level mixing. We apply 
lD-MAS exchange NMR to 
the system. Surprisingly， PEO 
and UREA also show 
signifi 

(b) 
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Structure and mode of interaction with 

RNA of mouse neural protein， Musashi 1 

Yohei Mivanoiri:， Satoshi Saiωh2
ラ

Hiroyuki Miyashita 2， Hisanori Kob句{ashi2 

Seiichi Uesugi2， Takao lmai 3， Hideyuki Okan03 

and Masato Ka飽hira1，4

lDepぽ伽lentof Supramolecular Bi'Ology， Intemational Graduate School of Arts and Sciences， 

Yokohama City University， 1~7・29 Suehir'O-cho， Ts世 間ni-ku，Y okohama 230・0045，Japan 
2 Department of Environment and Natural Sciences， Graduate School of Environment and 
Information Sciences， Yokohama National University， 79-7 Tokiwadai， Hodogaya-ku， 
Y okohama 240・.8501，Japan 

3 Dep紅白lent'Of Physiology， Keio University School of Medicine， 35 Shinanomachi， 
Shinjyuku・ku，Tok:yo 160司 8582，Japan 

4 Genomic Sciences Center， RIKEN， 1 ~ 7嶋 22Suehiro-cho， Tsurumi-ku， Yokohama， 230幽 0045，
Japan. 

Musashi 1 regulates asymmetric division of neural progenitor cells through the inhibition 'Of 
the translati'On 'Of a certain mRNA. Musashil has tw'O RNA binding domains， RBDl and 
RBD2， which specifically bind t'O RNA that contains (G/A)UnAGU (n == 1 t'O 3) sequences. 
We have already elucidated the 'Origin 'Ofhigher affinity t'O target RNA 'OfRBD1 than that 'Of 
RBD2 'On the basis 'Of c'Omparis'On of their structures， m'Ode 'Of interactions， surface 
electr'Ostatic p'Otentials and backb'One dynamics (J. Biol. Chem.， 278， 41309 -41315， 2003 ). 
We have also exhibited that RBDトRBD2，produced by na知ral1y'Occurring link 'Of RBD 1 

and RBD2ラ bindsRNA much str'Onger than RBD 1.官lisphen'Omen'On implies that str'Ong 
affini匂， to RNA 'Of RBDl・.RBD2originates仕omcooperative effect of both RBDs. To 
elucidate mode of interactions with RNA ofRBDl-RBD2， we analyzed chemical s副長

perturbations of RBDトRBD2upon binding of RNA. The large perturbations were observed 
for the T-sheet and a domain 1inker region. In the course of the addition of RNA， interesting 
thing was found. At the initial stage of the additi'On of RNA， perturbation was mainly 
observed for residues of an RBD1 part ofRBD1-RBD2. At the fol1owing stage ofthe additi'On， 
perturbation was observed for residues of an RBD2 part 'Of RBD I-RBD2. This suggests that 
RBDl and RBD2 ofRBDトRBD2may play a different role in the target RNA recogniti'On. 
In order to determine the relative orien匂tionof two RBDs in the complex with the target 

RNA， we have obtained residual dipolar couplings， RDCs， for RBDI-RBD2 with a gel 
method. RDCs were obtained for the c'Omplex with the RBDI-RBD2 : RNA ratio of 1:1 and 
1:0.5. RDCs were 'Obtained also for RBD1-RBD2 alone. Onせlebasis 'Of 'Obtained RDCs， 
structural change 'OfRBDI-RBD2 'On binding t'O RNA wil1 be discussed. 
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Characterisation of the Nucleotide-Binding 
Domain of the Human Mitochondrial ABC 
Transporter ABCB6 by Heteronuclear 
Multidimensional NMR and Homology Modelling 

Kaori Kurashima-lto1，2，3， Teppei Ikeya4， Hiroshi Senbongi1， 
Tsutomu Mikawa 1，2，3， Takehiko Shiba祖1，2and Yutaka Ito 1，2，3 

1 Cellular and Molecular Biology Laboratoη~ R1KEN， 2・1Hirosawa，助 ko・shi，Saitama 

351・0198，Japan， 2Molecular and Cellular Physiology Lαboratory， Graduate School of 

lntegrated Science， Yokohama City University， 1・7-29Suehiro画 cho，Tsurumi吻 1，Yokohama 

230-0045， Japan， 3CREST/Japan Science and Technology Agency (JST) and 4National 

lnstitute of Advanced lndustrial Science and Technology (AlSη，おかo腕 terfrontBio-lT 

Research Building 2-42 Aomi， Koto-ku，おか0，135-0064，Japan 

Human ATP-binding cassette， subイ佃lilyBラ member6 (ABCB6) is a mitochondrial 

half-type ATP-binding cassette (ABC) transporter. Though the function of ABCB6 has not 

been identified， this protein is proposed to be responsible for iron homeostasis in 

mitochondria， as is the case with its Saccharomyces cerevisiae homologue， Atmlp， which 

transports a precursor of the iron-sulphur cluster企omthe mitochond民alma出xto the cytosol. 

In order to understand由estructural basis for the conformational changes accompanying 

the substrate transportation cycle， which is controlled by ADP/ ATP-binding and ATP 

hydrolysis， we have studied the C-terminal nucleotide-binding domain of ABCB6 spanning 

residues Phe558一Arg842(ABCB6・C)in 初出品enuclω，tide寸ee組 dAD手boundstates by 

heteronuclear multidimensional NMR. We also performed homology modelling of 

ABCB6-Cヲ whichwas used to inte中retthe obtained NMR data including the chemical shi貴

perturbation upon ADP-binrung. 

Backbone resonance assigr臨時nton the nucleotide-企eeform of ABCB6-C showed that 

出eresonances for approximately 30% of non-proline residues， which are mainly distributed 

around the nucleotide binding loops and in the Helical domain， were not observed. We 

concluded血at由isincompleteness in the assIgtlIDents is due to the exchange regime between 

臨叫tipleconformations at釦 intermediaterate on the NMR time scale. These localised 

conformational dyn拙 icsremain in the ADP-bound s組tewith the exception of the regions 

responsible for the recognition of the adenine base andαIs-phosphate groups. 百leseresults 

revealed that the dynamic cooperativity， which has already been discovered for a prokaryotic 

ATP-binding cassetteラ MJ1267，also exists in the NBD of a higher eukaryotic ABC transporter， 

and is presumably sh紅 edby all ABC transporters. Since the Helical domain is proposed to 

be responsible for曲einteraction with the transmembrane domain， this cωpぽativitymay 

explain the mechanism of coupled ftmctions between the nucleotide binding domain and the 

transmembrane domain in the substrate回 nsportationcycle of ABC transporters. 
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CI肱a創r吋i甘if汀ficat“ionofr問epa討irmechanism of (“6.圃-4嶋-4の)pho“toωIyase using NMR 
Ak恒iraKa幻to1り)'OT紘mniUedaI)22)，Takeshi Tod03)，Hiroaki TerasawU，IChio Shimadal)94) 
1) Graduate School of Pharmaceutical Sciences， the Universi守ofTokyo， 

2) 
Japan Biological 

Information Research Center (JBIRC)， Japan Biological Informatics Consortium (JBIC)， 
3) 

Radiation Biology Center， Kyoto University， 
4) 
Biological Information Research Center 

(BIRC)， National Insti知teof Advanced Indus位ialScience and Technology (AIST) 

UV irradiation induces various DNA lesions， including (6-4) photoproducts. (6・4)

photolyases， with a molecular mass of60 kDa， use light to convert the (6-4) photoproducts to 

由eoriginal bases.百leequilibrium between血e(6・4)photoproduct and its ox制 服

intermediate in the (6-4) photolyase is essentialおrthe reaction. Based on the site-directed 

mutagenesis analysesヲHitomiet al. found that由ealanine mutantions of回s・354and His-358， 

which are thought to be located within the catalytic site of the en均rme，resulted in a加10St

complete loss of血erepair activity， and they proposed that His-354組 dHis-358 are 

responsible for the oxe踊neintermediate formation (J Biol. Chem. (2001) 276， 10103・9). In 

the present studyラ weaimed to observe the equilibrium state betweenthe (6-4) photoproduct 

and the oxetane intermediate in the complexヲ andelucidate the role of the His・354and 

E五s・358in the oxetane intermediate formation. 

Assignments of the resonances企omTrp同 291and Trp-398， which are thought to be close加

His-354 and His闘 358，respectively， were established by site-directed mutagenesis. 

Assignments of the resonances企omthe methyl groups of the (6-4) photoproduct bases in the 

complex were performed by observations oft由heexchange peaks b恥et抑we閃@担叩nthe resonances 企om1 n 

thef貨t均e鵠eand bound fcおorm宜msin the 1
臼3CHSQC

In order to observe the equilibrium between the (何6-4の)ph加ot，ωop炉ro吋du鴎附Cはtand the 0砿Ixetane

intermediate， we performed TROSY-CPMG experiments of the complex by changing the 

spin-echo interval times. As a result， the signal reduction rate during the spin-echo duration 

for the resonance企omTrp-291 was significantly decreased with increasing the spin-echo 

interval times， suggesting由atTrp・291is血 equilibriumbetween several s抱teswith di自己:rent

chemical shifts in同副mstimescale in the complex. No similar phenomenon for出e

resonance from Trp・291was obsぽvedin a H354A mutant Based on these results， we 

conclude that the obs町vedphenomenon for the resonance from T中-291in the complex is 

caused by the equilibrium between the (6-4) photoproduct and the oxetane int町mediate.

In order to detennine由erelative position between the er明rmeand the (6-4) photoproduct 

bases， we performed steady-state NOE experiments. We saturated each one of曲e

resonances企omthe methyl groups of the (6-4) photoproduct bases in the complex. As a 

result， NOEs between 5' side methyl and Trp・291and be 

-8-
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Rapid Protein-ligand interaction analysis system using Wheat Germ Cell圃 FreeProtein Synthesis 
Keiko Matsubara 1， Yukinori Nara 1， Akiko lihara 1， Michiko Ki泊no2，Toshiyuki Kohno2 

1Z0EGENE Corporation and 2 Mitsubishi Kagaku Institute of Life Sciences (MITILS) 

We developed a rapid protein*lig組 dinteraction組 alysおsystemusing our original high quality wheat germ extract (WGE) cell企ee

protein synthesis. Soluble a滋dnmctional domains were査rstlyselected by high-throughput small*scale WGE cell企eesynthesis. Then， 

the domains were e班cientlyselective-labeled by inhibiting仕組s"aminaseactivities in WGE. NM琵sp邸 trumof the labeled proteins were 

subjected to e飴 ctiveHSQC assignment method that can save time拙 dprote.担 amount. This system provides useful inおrmationto 

protein-ligand interaction阻 alysおおrdrug design. 
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Routine， automated solution state Dynamic Nuclear 

Polarisation (DNP) NMR spectroscopy of small molecules. 

Andrew Sowerbyl組 dMichio Shimizu2 

IOxford Instruments Plc.， Abingdon， Oxfordshire， UK 

20xford Instruments KK， 2・11-6，Tomioka， Koto-ku， To匂rO，135・0047，Japan 

同rnamicNuclear Polarisation (DNP) NMR spectroscopy is one of a number of 

hyperpolarisation techniques that have been demons回 tedto greatly enhance the sensitivi句'of

Ntv恨 spectroscopy.Although the chemical applications of DNP m依 arepotentiallyぬr

wider than other polarisation techniques， DNP NMR， like other hyperpolarisation techni司uesラ

has to date suffered企ompracticallimitations. 

Amersham Health (now part of GE Healthcare) has recently developed technology with 

which the sample is hyperpolarised血 acryogenic insert inside a dedicated magnet組 d

subsequently dissolved and transferred to a conventional NMR spectrometer in order to 

perform single-scan NMR spectroscopy. 

Oxford Instruments has used this technology as a basisおrthe development of an automated 

DNP Ni¥在RPolariser that can be inter晶cedto a conventional NMR spectrometer.百leDNP 

Polariser de1ivers a solution of hyperpolarised s加 lpleto a NMR加belocated in a 

high・resolutionNMR magnet， using a fully automated dissolution system. 

Solution st蹴 DNPNMR spectroscopy will be most advantageous to applications benefiting 

企omrou位le13C釦 d15NN孔1Rspectroscopy of smal1 organic molecules with a lower limit 

of detection andlor condensed timescales with respect to conventional NMR 

DNP NMR spectra of a variety of small molecules are presented that demonstrate the 

reliability and repeatめi1ityof auto加 atedDNP NMR experiments. Specifications and 

capabilities of血efirst generation of a production DNP Polariser are discussed and 

preliminary data recorded using this apparatus are presented' 

(百lepresentation will be given by恥1ic悩oShimizu凱 Japanese.)
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Resolution improvement of曲eHTS bulk magnet at 3 Tesla 

Takashi Nakamura"， Yoshiaki Yoshikawab， Yoshitaka Itob and Hiroyuki Koshinoa 

aRIKEN2・1Hirosawa， Wako， Saitama 351・0198，Japan 

DIMRA MATERIAL R&D Co. Ltd吋 5-50Hachiken-cho， Kariya， Aichi 448皿 0021，Japan 

We developed the High Tc Superconducting (HTS) bulk magnet for NMR measurements 

several years. This year we will report about resolution improvement of the HTS bulk magnet. 

The HTS materials are typically RE-Ba-Cu-O (where RE Is a rare-earth element; Y， Sm， Nd， 

etc.) and prepared in the melt-texturing process. The magnitude of the trapped field is 

proportional to the critical current density and the volume of the superconductor. Therefore， 

we have to develop the 

apparatus for generate low 

temperature and larger bulk. 

The cooling ability was 

improved to 38 K from 58 K on 

the pulseべube refrigerator. 

Single domain large bulk was 

difficult to synthesis over 50 

mm in diameter. We succeeded 

in making the HTS bulk about 

Sm-Bルuトoof a diameter of 

60 mm. Our IITS bulk magnet 

achieved progress of drastic 

enhancement of spect四i

resolution. Fig.l shows the 

resolution of the magnet 

reached 600 Hz without 

shimming. We reported 

magnetic field stability of this 

magnet with 0.4 Hz/hour last 

yearヲ and one step more 

approached to a magnet for 

high resolution NMR by 

resolution improvement of this 

year. 

Size of HTS bul註 R.esolution 

Ha1f Height Line Wiclth 

0.61kHz(4.85ppm) 

400 200 -200 

Fig.1. Spectral improvement of the HTS bulk magnet. Upper 
spectrum乱cquiredby lH spin echo experiment， middle and lower 
speιtra acquired by lH single pulse experiment. Sample was 
silicone rubber about 1.2 mm In diameter by lmm length. 
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Development of MicroMAS Probehead 

for Mass.limited Solid State Samples 

Kazuo Yamauchi， Daisuke Hasegawa， and Tetsuo Asakura 

kyama uch@cc. tuat.ac.jp 

Department of Biotechnology， Tokyo U niversity of Agriculture and Technology 

Naka'cho 2・24"16，Koganei'shi， Tokyo 184・8588，Japan

A major disadvantage of NMR is its relative insensitivity， as a result only bulk 
properties of materials can be obtained. The microcoil NMR has advantageous in 

the sense of versatility， operationally and also cost. It is already applied in high 

resolution NMR， however， the盟 icrocoilfor solid state NMR is still limited (ref. 

1，2，3) because it was obtained only wide line spectra are observed in static sample. 

The microcoil probehead with magic angle spinning (MicroMAS) is necessary to 

obtain high resolution solid state NMR spectra and it will be a favorable tool for 

the investigation of mass limited solid state samples. 

The RF circuit with microcoil (1.2血盟窃;)is made by 

the modification from the MAS probehead. The sample 

rotor is designed conventional spinning module and rotor 

with modi宣cationfor microcoil to perform microMAS. 

Figure 1 shows the detail of the rotor; the zirconiaN~d~pt; 
(KトF) (Zr~) 

盟 icro叩 tor(1mm outer diameter and 500/1盟 innerFigure1:Filoωand illu柑 ation

diameter)is plugged in the conventional rotor TheLSJT;L品。21誕恐ミ

of solid state peptide samples. Figure 2 shows an 

example of the spectrum which has enough sensitivity 

to analyze the distances of carbons in [U・13C]alanine. 

[Acknowledgement1 

This development was supported by SENTAN， JST. 

[References] 

(1) K. Yamauchi， J.w.G. Janssen， A.P.M. Kentgens， J. Magn. Reson. 16784 (2004). 

(2) P.J.M. van Bentum， J.w.G. Janssen， A.P.M. Kentgens， Analyst 129793 (2004). 

(3) K. Yamauchi， T. lmada， T. Asakura，よPhys.Chem. B (2005) in press. 

血 icroMASsystem is checked and it rotates up to 7kHz. 

13C CP IMAS spectra are observed with reference 

samples and also biological samples e.g. 1μg (one 

thread) of homhyx mori silk fibroin fiber (-8% of 

[1-13C]-Gly). Moreover， 2D RFDR spectra are also 

tested to de血 onstratethe determInation of structures 
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18C RFDR spectrum of 
["U'・~8Çl al~!ne usingN'MicroMAS 
probehead. Cross peaks give the 
information onthe dlstances 
between carbon atoms. 
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Detergent Screening for NMR Structural Studies of 

Membrane Proteins 

S. Otomo(Z.-Y. Wang)， K. Sato， N. Akiyama， 

Y. Shimada， and H. Suzuki 

Faculty 01 Science， lbaraki University Mito 310-8512， Japan 

Recently， we have detennined the solution structures of core light曲 harvesting

membrane proteins (LH 1αand s) from wild-type purple photosynthetic bacterium 

Rhodospirillum rubrum (1). Both the LH1αand s proteins (ca. 6.1kDa) in organic 

solutions reveal a long αhelica1 s舶にturein the transmembrane regions， highly similar to 

those of the corresponding LH2α 組 ds proteins detennined by X-ray crystallography. 

Here， we report preliminary results on the detergent scr∞ning for the two membrane proteins 

in order to ob飽inN為1Rspectra of good qua1ity. The LHlαand s can serve as good models 

for membrane proteins in terms of their relatively low molecular weights and availabi1ity 

from natural source. A comprehensive examination of de総rgenteffects on the NMR 

spectral quality組 d駒田知凶 stabilityof membrane proteins was reported by胎 ueger.. Xoplin 

et al. (2)， in which lyso・phosphatidylglycerolswere shown to be most effective for yielding 

homogeneous and stable samples由atare suitable for the NMR s加 C知raldetermination. 

Twenty detergents including four types (anionic， cationic， ampholytic and 

non-ionic) and two serIes of di能 rentlengths of hydrocarbon side. groups were employed in 

this study. 2D lH_15N HSQC spectra were used to evaluate the sample properties and 

spectral quality. Both the anionic and cationic detergents yielded poor spectra for the LHlα 

and s proteins with the numbers of observed peaks much fewer than expected. 

n・Octyl.歯科D~glucopyranoside (00) was the best for LHl α protein， resolving a11 amide 

signals at 45 oc. The solution sample was stable for one week. However， the spectrum of 

LHl s protein was poorly resolved in 00， indicating aggregation as revealed by sma1l-angle 

neutron scattering (3). The best result for the LHl s protein was obtained with 

phosphocholines. Six phosphocholines with the hydrocarbon side chain ranging 企omn=8to 

n=16 were tested， and decylphosphocholine (n=lO) was shown to give the best spectrum出

which all signals were resolved. 

References: (1) Z.-Y. Wang， et a1.， J. Mol. Biol. 347， 465-477(2005); (2) Krueger長oplinet a1.，よ
Biomol. NMR， 17，43-57(2∞4); (3) Z.-Y. Wang， et al.， Biochemistη142，11555・11560(2003).
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A Novel Strategy for Protein Structural Study under Intracellular 

Environment by using Xenopus laevis Oocyte 

Tomomi Sakai1， Hidehito Tochio1， Fuminori Sugihara1， Tetsuro Kokubo1， Yutaka It02， 
Hidekazu Hiroaki 1 and Masahiro Shirakawa3 

Intemational Graduate School of Arts and Sciences， Yokohama City Universiザヘ
Graduate Schools of Science， Tokyo Metropolitan Universityえ

Graduate Sch∞1 ofEngineering， Kyoto University3 

While heteronuclear multidimensional N民1RIs routinely used for protein s加 C加re
determination， relatively less attention has been paid to its intrinsic norトinvasivenessagainst 
1iving cells and organisms. Taking advantage of this non.invasiveness， we have developed a 

novel strategy to investigate protein struc加resunder intracellular condition. 

African clawed frog， Xenopus laevis， is a popular model animal in many of 
biological research areas. Especially， Xenopus oocytes provide an excellent gene expression 
system， where protein products are readi1y expressed by injecting mRNA intoせleoocyte. In 
this study， we inject Xenopus oocytes with isotope labeled proteins instead of mRNA， so-that 
the injected protein can be investigated under intracellular environment by heteronuclear 
multidimensional NMR. Ca1modulin was chosen for the test case and 15N labe1ed protein was 
injected into healthy living Xenopus oocytes at也efinal concentration of 100-150μM for 
each oocyte. About 250 of injected oocytes were then placed into NMR tube and 羽田15N
HSQC spectra were taken at 18

0C. The crosspeaks were broadened possibly due to higher 
viscosity and molecular crowding e飴 ctof the cytosol， resulted in poor signal to noIse ratio 
compared to that of in vitro HSQC. Nevertheless， numbers of crosspeaks were recognized， 
and most importantly the spectra were similar to that of Ca2十 freecalmodulin acquired in in 
vitro solution. Considering the fact that cytoplasmic Ca2+ level of the oocytes is only 0，1μM 
while outside was adjusted to 5mM in our experiments， HSQC spectra ob泊inedhere are 
thought to arise from 15N labeled calmodulin which is experiencing intracellular 
environment. Thus， we cpuld successfully observed NMR signals仕omproteins inside living 
cel1s.百leresults of various proteins wi1l be presented and general app1icabi1i句rof our new 
strategy will be discussed， 

We are also exploiting a novel t¥偲1gene reporter system by employing Xenopus 
laevis embryo system， aiming to realize in vivo monitoring of genes expression in higher 
eukaryotes. Recent progress will be presented and discussed. 
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Nov. 9 Solution NMR 2 

L15 

Distributed Computing and NMR Constraint-Based High輔 Resolution

Protein Structure Determination: Applied for Endothelin-l 

IH.Takashimd，N.Mimurd，T.yoshit1d，T.ohkubd，y.NiSEEr and y.kobayashi23 
Novartis Institutes for BioMedical Research， Novartis Pharma， Ohkubo 8， Tsukuba， Ibaraki， 
300・2611Japan; 2 Graduate School ofPharmaceutical Sciences， Osaka University， 1-6 

Yamadaoka， Suita， Osaka， 565心871Japan; .) Osaka University ofPharmaceutical Sciences， 
Takatsuki， Osaka 569-1094， Japan. 

Human endothelinぺ(ET・1)is a potent cardiovascular bioactive peptide. Its activity is 
based on the C旬terminalresidues， e.gリ Trp21 in particular. Despite of its phannacological 
significances， the C-terminal strand ofthe peptide hadhad dispersed structure in previous studies 
of NMR (figure left). Here， we implemented a distributed computing to the solution structure 
determination of ET -1 to evaluate efficiency of the method for NMR constraint based s加lcture
calculations. With use of tens of thousands of random ini伽1struc知res，to explore the 
conformational space comprehensively， we determined high-resolution structures with good 
convergences of C-tenninal (figure middle) as well as previously defined N-ten国nalstructu児島

which are strongly constricted by two disulfide bonds (the cystine-stabilizedα-helix motiη[IJ. 
The previous studies had likely missed the C陶 terminalconvergence because of initial structure 
dependencies with insufficient number of calculations. The number of calculations we performed 
is 100 times larger than that used in ordinary structure detennination. 

The C-terminal folding is hydrophobic core around Tyr l3 (日gureright). This 
conformation does not agree with a previously reported X-ray crystal struc加re.To clariち1the 
discrepancy， we performed photo-CIDNP NMR with combination of MALDI-TOF-MS. The 
photo-CIDNP results revealed that the Tyr 13 aromatic ring is concealed in a hydrophobic 
interaction. MALDI-TO巴MSexperiments showed由isis an intra嚇 molecularinteraction in 
monomeric form， which is also supported by sedimentation analysis and 2D幽NMRcross peak 
line shapes. Thus， we confirmed the intra輔 molecularhydrophobic co問 aroundTyr l3 in aqueous 
solution. The C-tenninal conformational discrepancy between the solution and crystal was caused 
by the intermolecular hydrogen bond between Tyr 13 of one molecule and Asp 8 of the other in 
dimer like formation of crystal1ine ET欄 L

1. Takashima， H.， Mimura， N.， Ohkubo， T.， Yoshida， T.， Tamaoki， H.， and Kobayashi， Y. 
(2004) J.Am.Chem.Soc. 126，4504-4505. 

2. Takashima， H.， Tamaoki， H.， Teno， N.， Nishi， Y.， Uchiyama， S吋 Fukui，K.， and Kobayashi， 
Y. (2004) Biochemistry， 43， 13932目 13936.

F
h
u
 

唱

i



Nov. 9 Solution NMR 2 

L16 
MAGICAL: Method for AssiGnments with Intelligent 

Combinatorial Amino acid Labeling 

Rikou Tanaka， Chieko Komatsu， Kuniko Kobayashi， Takeshi Tanaka， and Toshi抑制 Kohno

Mitsubishi Kagaku Institute 01 Life Sciences (MITILS) 

NMR methods have been developed rapidly， and we can now automatical1y assign NMR 

signa1s for sma11 and soluble proteins. However， it is stil1 difficult to assign NMR signa1s of 

large， less soluble， and unstable proteins. To overcome these drawbacks， we have developed 

a novel assignment method using combinatorial組曲oacid labeling (MAGICAL: Method for 

AssiGnments wi也 IntelligentCombinatoria1 Amino acid Labeling). With this method， we 

can now easily assign all the NMR signals of 1紅 geproteins at lower (100 -200μM) 

concentration， only with 2D NMR measurements， even in the case of larger proteins such as 

40討)a. Furthぽ more，this method may be applied to proteins that are not stable to be 

ana1yzed by long 3D NMR measurements. 

In the present study， we demonstrate the applications of this method to the NMR signa1 

assignments of large proteins， such as maltose binding protein (MBP， 382AA) or other 

proteins， and to protein-protein or protein-ligand interactions ana1yses. 
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The hetero-nuclear NMR-based metabomics by 

uniform stable isotope labeling in plant and animal systems 

JunKikuch;1，2，3 

lRIKEN Plant Science Center; 2Int. Grad. Sch. Arts Sciリ YokohamaCity Uniν; 3 CREST， JST 

As any biological scientist does not doubt irnportance of rnetabornics in 

post-genornics-proteornics era， recent rnethodological advances of MS-based analysis lead in 

this field， whereas an NMR綱 basedapproaches are recognized as a rninor one due to its low 

sensitivi句r.However， rny laboratory is tryingぬ initiatethis field by developing new rnethods 

using a hetero-nuclear NMR.based approach. This has been achieved by the cornbination of 

the uniforrn stable-isotope labeling ofhigher plants and rnulti-dirnensional NMR experirnents 

[1，2) used in protein s加lcturedeterrnination. The sarnple extraction methodologies were 

investigated for wide-range of organic solvents， al10wing approxirnately 2-fold increase of 

the rneasurable metabolites in :fluorinated solvents than widely used solvent systems such as 

Acetone/water or Chloroforrnlrnethanol (3). Highly efficient algorithrn for rnolecular 

identification observed in the rnixture states is a1so developed by use of Java prograrn 

searching our in陶housernetabolite standard chernical shi負 tables[4]. Using this novel 

approach， we can analyze the dynarnic rnolecular networks inside cells， tissues and 

organisrns. Furtherrnore， we have achieved uniforrn stable-isotope labeling of anirnals by 

feeding with uniforrnly labeled (such as 13Cヲ l~) plants [5].百lerefore，1 propose these 

methodologies， the hetero-nuc1ear N匙1Rexperirnents with the uniforrn stable司 isotope

labeling wou1d be applicable for rnetabornics s加diesin nutrigenomics， drug discovery， 
toxicology and health-care assessrnent. 

References 

[1] Kikuchi， 1.， Shinozaki， K. and Hirayama， T. (2004) Plant Cell Physiol.抵 1099-1104.

[2] Kikuchi， J. and Hirayama， T. (2∞5) Biotech. Agri. F01制 try(invited paper). 

[3] Sekiyama， Y.， Chikayama， E.， Hirayama， T.， Shinozaki， K.， Saito， K. and Kikuchi， 1. (44血NMRconference). 

[4] Chikay，佃la，E.， Sekiyama， Y.， Hirayama， T.， Saito， K.， Shinozaki， K. and Kikuchi， 1. (44血NMRconfi段ence).

[5] Suto， M.， Nishihara， T.， Tsuboi， Y.， Hirayama， T. and Kikuchi， 1. (44出NMRconference). 
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Concentration and Temperature Dependences 

of the Chemical Shifts Determined on a Unified Scale 

to Study C-H...O Interactions in Some Binary Aqueous 

Mixtures of 01宮anicCompounds 

K砿 ukoMizuno*， Yuka 11翻 iya， Takuya Yam翻 ura， and Mamoru Mekata 

F aculty of Engineering， University of Fukui， Fukui 910;.850スJapan

Introduction. An extemal reference method is essential to study the concentration 

dependence of chemical shifts for a series of sample solutions. It is also inevitable to correct 

the data in terms of the di自己rences由 thebulk volume magnetic susceptibilities between each 

sample and the extemal reference solutions.1 

We have been studying concentration and temperature dependences of lH and 13C chemical 

shifts for several series of binary aqueous mixtures of organic ∞mpounds with polar groups 

to identify the hydration mechanism of CH groups in the compounds. In the present work， we 

show the changes in the chemical shifts of water protons and the solutes together with those in 

the frequencies and abωrption intensities for C-H stretching vibration bands with 

concentration to identify the properties of the chemical shifts on blue-shifting C-H...O 

interacti∞. The temperature dependence of the chemical shifts is also discussed. 
Method. lH_ and 13C-NMR spect臨 weremeasured wIth a JEOL EX-4∞andAL-3∞NMR 

spectrometers at 1.0， 25.0 and 5O.0oC with an accuracy of土O.IOC.The temperature was 

calibrated with a therm∞ouple inserted into the sample tube set in the probe of 

Superconducting Magnet prior to the measurements. 

Chemical shifts were determined by the extemal double re島rencemethod1 with bulbed 

capi1lary tubes manufactured by Shigemi Co. The capiUary was 2 mm in diameter with a 

blown-out sphere of 3mm in diameter at the bottom. The bulbed capillary was fiUed with a 

reference substance liquid(TMS) up to 60 mm high and inserted into the centβ:f of the sample 

tube of 5 mm in diameter. 

Observed cher出calshifts for a series of sample solutions at a temperature were corrected 

following the equation 

δ= dobs -(4Jt/3K)企dref (1)， 

whereA九fISthe di俄rencein the chemical s掛金sbetween two reference peaks， and K is也e

shape factor for the bulbed capillary tube， which was obtained experimentally. 

Chemical shifts of a sample measured at a temperature T were corrected to be referred to 

the reference substance at a reference temperature Tr (25.0
oC) foUowing the equation 

。η(η=fl(ηー(4π:l3){i&eiη『匁'eiTr)}x 10
6 + Ocap(ηーδ叫 (Tr) (2)， 

where Xre~1) and Xre~Tr) are the volume magnetic susceptibilities of the reference substance at 

Tand Tr， res酔ctively.

Results. We discuss the specific properties of C-H...O interaction from the concentration 

and temperature dependences of1H・and13C chemical shifts for the CH groups obtained. 

Reference. 1) K. MIZUNO， Y. TAMIYA， AND M.MEKATA， Pure Appl. Che.肌 76，105-114，2舶4.
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Development of an amino acid .selective cross.saturation 

method for modeling protein"protein complex 

Shunsuke Igarashi1， Masanori Osawa1， Koh Takeuchi1， 2， Ichio Shimada1， 3 

lGraduate School of Pharmaceutical Sciences， the University ofτbkyo，τbl王yo

113・0033，Japan， 2Japan Society for the Promotion of Science， Tokyo 102-8471， 

Japan， 3Biological Information Research Center， National Institute of Advanced 

lndustrial Science and Technology， Tokyo 135且 0064，Japan

We have recently developed cross"saturation (CS) and transferred 

cross'saturation (TCS) methods to identify the interface of protein"protein 

co盟 plex[1， 2]. Irradiation of the unlabelled “saturation"donor" protein and 

subsequent cross-saturation to the uniformly 2H， 15N-Iabeled“acceptor" protein 

decreases the intensity ofthe acceptor's NMR signals. Mapping ofthose affected 

residues indicates the binding interface on the acceptor structure. We report 

here an amino acid-selective CS method for modeling donor-acceptor complex. 

This method uses a highly deuterated donor protein except for the selected amino 

acid， which are expressed in E coh' cultured in the fully deuterated M9 mediums 

including the target amino acid with protons. These selectively lH-labeled 

residues are uiilized as “saturation -donorsヘcausingcross'saturation at the 

specific site of the acceptor. Combination of pairwize infor皿 ationof the donor 

amino acid type and correspondingly cross'saturated residues on the acceptor 

could specify the residue number(s) of the donor. This pairwize information 

enables us to determine the relative orientation of two proteins in the co臨 plex.

First， we have investigated the amino acid"selective lH-labeling efficiency and 

selectivity of protein by NMR techniques， showing that Ala， Arg， Leu， Met， Phe， 

and Tyr are suitable伽 theselective labeling. However， Asp and Gln are not 

applicable， due to their metabolism to other amino acids. Then， this selective CS 

method has been applied to a structure-known complex (PDB ID: 1CMX) ofyeast 

ubiquitin hydrolase (れ月王， M.W. 26kDa) as a donor and yeast ubiquitin (M.W 

8.4kDa) as an acceptor. We prepared Ala， Arg or Tyr-selective lH-labeledYUH， 

since YUH interface with ubiquitin includes Ala and Tyr residues， not any Arg 

residue. Either Alaor Tyr-selective CS was observed at ubiquitin interface 

residues Leu 71 and Leu 73 for Ala and Gly 75 forτyr， while no cross'saturation 

was observed by Arg'selective CS experiment. Currently， a few臨 oreamino acids 

are under investi宮ation. Specification of the donor residues on YUH and 

modeling of the complex will be discussed. 

[1] Takahashi H et al.， Nat Struct Biol， 7， 220・3(2000). 

[2] Nakanishi T et al.， J Mol Biol， 318，245・9(2002). 
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NMR structure of CAG trinucleotide repeart DNA 
complexed with a small-molecule 1igand inducing 

nucleotide flipping 

K回IhikoNaka蜘 i，l，2Shinya H句伽a/Yuki Gq臥lA恒oK伽 rif
Masaki Hagihara，' Gosuke Hayashi，' Moto恒 Kyo/MakoωNomura，" 
Masaki Mishima4釦 dChoiiroKoiima

4 

lKyoto University， Kyoω， J却 処 2p胞 STO，JST， 3Toyobo Co. Ltd.， Ts削.ga，J叩加， and 
"N訂aInstitu臼 ofScience and Technology， Ikoma， Japan 

Trinucleotide repeat expansions in genomic DNA are the molecular basis of a growing 
number of hereditary diseases. The characteristic feature of these diseases is a phenomenon 
termed as anticipation. A longer repeat length would lead to the increasing disease severity 
and decreasing age at onset in succeeding generations.官lemechanism of (CAG)n， (CTG)n， 

組 d(CGG)n repeats expansion is considぽedto conelate to the increased stability of由e

metastable hairpin form consisting of CXG/CXG出adsinvolving X-X mismatches. Ligands 
binding to (CXG)n repeats would be important molecular probes f01" determining the repeat 

length and the repeat expansion mechanism. Here we show the solution s佐uctureof the frrst 
identified 1igand， naphthyridinト位aquinolone(NA)， complexed wi出血eCAG/CAG出ad.

Complex formation between NA and an 11・mぽ DNAduplex containing CAG/CAG 
was monitored by 1 H one-dimensiona1 imino proton spectra while NA was titrated. Signals 
from free DNA and the NA-DNA complex were observed separately on a slow-exchange 
timescale. The stoichiome町 waseasily and un翻 biguouslydetermined to be 2: 1 (NA:DNA)， 
組 dno in1岡mediatewas observed. NMR spec回 of血eNA・DNAcomplex were recorded 
using uC':lN・labelledDNA The determined solution s位uctureof the complex revealed the 
invasive 1igands binding to the A-A mismatch and flanking G-C base pairs， causing the 
widowed cytosines to flip out from 1t-stack. Hydrogen-bond pairs between NA and DNA， 
naph也yrid出e切 lanineand azaquinolone-adenine， are wel1 stacked in the right・handedDNA 
helix， showing structural mimicry of Watsotトεrickbase pairing. This is the first observation 
也atthe small molecular ligand induced the base flipping of the nucleotide base in the 
Watson-Crick base pair. 

Reference 

k昭世話koNakatani， Shinya Hagihara， Yuki Goto， Akio 
Kobori， Masaki Hagihara， Gosuke Hayashi， Motoki 
Kyoラ MakotoNomura， Masaki Mishima， and Chojiro 
Kojima. Small molecule ligand induces nucleotide 
flipping in (CAG)n剖nuc1eotiderepeats. Nature 

Chemical Biology， 2005 Jun; 1(1): 39-43. 

(right) Fi伊 re1. NMR s凱lC加resof NA-CAG-CAG 
complex. DNA is col征 edwhite and blue except for the 
phosphate group， which is colored or組 geand red. Two 
NA molecules are colored yellow and orange. 30 
complex s紅ucturesare supぽimposedfocusing on A6， 
G7， A17， G18， NA1， and NA2 residues. 
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Analysis of Variance on Metabolites in Saliva from Young 
Healthy Females. 
Seizo Takahashi 

1， Rina Yatsu 1，百:udKamiyama
1， Yukiharu Yamaguchi2， 

Takashi Ogino
3 

lDepartment of Chemical and Biological Sciences， Japan Women's University， 

2Division of Clinical Technolo釦T，Pfizer Global R & D， Pfizer Japan Inc. 

3National Institute ofNeuroscience， NCNP 

加troduction Metabolites in saliva fluctuates their concentration under various physiological ∞ntrol. 

The aim of present study was to get insights into the intra-and inter-subject variability of合唱 responseusing an 

internal hormonal control of young healthy females. Last year， the factors加 causefluctuations of Acetate and 

Lactate concentration were reported. Presently most resonances observed in saliva were analyzed. 

輔副erlals& Methods Fresh saliva over 300 samples were collected into Sallivet™ (ca. 2 mL)， and 

0.48mL was transferred to a standard 5mm N為偲 tubewith 0.02mL deuterium oxide. lH羽乱依 spectraof 

400MHz were acquired on a Bruker AMX・400WBspectrometer at 290K. Spectral peaks were resolved by 

matNお依 inthe frequency domain using the Voigt line-shape function. JMPTM w描 usedfor statisticaI analyses. 

Daily fluctuations were analyzed using PLS_toolbox™ under Ml訂'LAB™

Results (1) Spectral intensities of Acetate and Lactate made log-normal distributions. Normal distribution 

was observed， however， the observed distributions were mostly between normal and log-normal. (2) The standard 

deviations were proportional to the means of intensities. The result suggests that the physiological alteration 

should be analyzed from the relative change of metabolite concentration. (3) The intensity correlations between 

methyl and methylene of same molecular species were poorer than expected， suggesting that the presence of 

intermolecular inter畠ctionsin specimen perturbs the intensities. (4) The correlations of intensity among 

molecules were found difficult to evaluate by numeric， since multi-phase structures were hidden. (5) Factor 

analysis of pyruvate revealed that it was contributed from ethanoI， lactate and acetate successivel弘andanother 

series was s-hydroxybutylate， acetate， iso・.butylateヲ andn-butylate. The result Iooks compatible to the 

biochemicaI metabolic scheme. (6) Most daily fluctuation was explained by 2 principal components. They 

were irrelevant to the physiology of hormonal control. The result was consistent to the previous finding that 

metabo1ites in saIiva make fluctuation by a number of factors other th加 intemalone. (7) OveralI distribution of 

time-average of single person was similar to the sample刷 averageof specified days. The result indicates that 

variations of intra-subjects are larger than the inter・su句ects.

Discussions Biological system comprises a network of enzymatic reactions; paralIel or one step 

enzymatic reaction would make a normal distribution， while infinite successive reaction would make a log-normal 

distribution. The present study uncovered that metaboIites mostIy comprise a chain of finite successive reactions. 

According to a network thωry， the substance of normal distribution is vital to life but scarcely observable， which 

was unfounded by the present study. Further analysis of distribution would reveal the apparent number of steps 

in enzymatic reactions. It is possible that the variance of subjects reside in the change of distribution rather than 

average concentrations. 
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Applications of CAST/CNMR to SなucturalRevision 

of Terpenoids 

Hiro戸lkiKosh加0
1，Shunya Takahashil， and Hiroko Satoh2 

lRIl三EN('百leInsti加旬 ofPhysical and Chemical Res倒 rch)，2-1 Hirosawa， Wako， Saitama 

351・0198，Japan. 

~ational Institute ofInformatics， 2-1-2 Hitotsubashi， Chiyoda-ku， Tokyo 10 1制8430，Japan. 

CAST/CNMR is a computer system that ensures highly accurate prediction of 13C NMR 

chemical shift values， which are calculated by using NMR da回 ofcarbons担 thesame 

structural enviroments1
• A stereochemical coding method CAST (CAnonical-representation of 

STereochmistry)2-4 made it possible ωtreat information on stereochemistry in the system. We 

developed a function that e茸ectivelytook into account ring s加lcturalenvironments by 

adopting a CAST notation on ring structures with a new ring-perception algorithm5
• In the 43rd 

annual NMR meeting， we reported structural revisions of recently reported te中enoids，

amentotaxin BB，予eribysinsC and D， and daurichromene D. In the studies ofthe applications 

of CAST /CNMR， many misassignments of terpenoid structures have been品'undand their 

correct structures were confmned by the reconsideration of the reporぬdspectral data and by 

taking into account the results ofthe 13C NMR prediction with CAST/CNMR In也ecase of 

(23Z)蝿 cycloart-23・en・3s，25-diol(1) and related triterpenoids， we synthesized authentic 

samples of E and Z isomers for the confirmation. The applications of CAST /CNMR to也e

structural revisions of some natural terpenoids wil1 be described together with the detailed 

methodologies in出eCAST/CNMR system. 

OH 
Me、LMe Reおrences.

1) H. Satoh， H. Koshino， J. Uzawa， and T. Nakata， 
Tet1・'Clhedron，59，4539-4547 (2003). 

2)H. Saωb， H. Koshino， K. Funatsu， and T. Naka民
J. Chem.ltがComput.Sci.， 40， 622・630(2000). 

3)H. Saωh， H. Koshino， K. Funatsu， and T. Nakata， 
J. Chem. lnj Comput. Sci.， 41 ~ 11 06・1112(2001). 

4) H. Satoh， H. Koshino， and T. Nakata， 
J. Comput. Aid Chem.， 3， 48・55(2002). 

5) H. Satoh， H. Koshino， T. Uno， S. Koichi， S. Iwata， 
and T. Nakata， Tetrahedron， 61， 7431・7437(2005). 
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Calculation of nuclear magnetic shieldings using an analytically 

< Abstract> 

di百erentiatedrelativistic shielding formula 

H. Fukui and K. Kudo 

Kitami Institute of Technology 

Two expressions for nuclear magnetic shielding tensor components based on ana1ytica11y 

di旺erentiatingthe electronic energy of a sys七emare presented. The first is b揃 edon a 

second-order Douglas~ Kroll伴 Hess(DKH2) approach， in which the electronic states of the 
transformed Dirac Hamiltonian are correc七tosecond order with respect to both the 

ーーみ

nuclear potential V and magnetic vector potential A. The second expression is based on 
七heme七hodof Barysz-Sadlej-S吋ders(BSS)， in which the electronic states are completely 
correct with respect to V and correc七tosecond order wi七hrespect t072.The two 

approaches are applied to the calculation of nuclear magne七icshieldings of hydrogen 

halides with common gauge origins. Both niethods yield simi1ar results except for the 

paramagneもicshielding of the nucleus 1. 

<Result and Conclusion> 

Two ana1ytical di荘erentiationexpressions for calcula七ingnuclear magnetic shielding 

tensor components were derived a七thecoupled Hartree-Fock (CHF) level. The first ap-

proach is based on the second-order Douglas-Kroll-Hess (DKH2) method， and the second 
approach is based on the method of Barysz-Sadlej-Snijders (BSS). The second method is 

more exact than the first method. The two approaches were applied to the calcul拡ion

of nuclear magnetic shieldings of hydrogen halides with common gauge origins. Each 

shielding of halogen and hydrogen atoms was computed using the七wocommon gauge 

origins placed at the posi七ionsof halogen and hydrogen nuclei. The dependence of the 

computed shieldings on the gauge origin was small enough except for ポ80of the proton 

in H1. Comparison of the results of present two approaches for hydrogen halide shieldings 

showed that the relativistic corrections of higher七hansecond order are negligibly small 

except for the paramagne七icshielding ofもhe1 nucleus. The present results were found 

七obe consistent with previously reported values for hydrogen halide shieldings， except 
for large disorepancies for the anisotropy of proton shielding of HI compared七oprevious 

reports. The large anisotropy values for pro七onshieldings of HI shown in the present 

calculations are not though七tobe due to error because the present values are similar for 

the two different approaches with the two different common geuge origins. U nfortunatelyぅ

no experimental values for the anisotropy of proton shielding in HI are available for veri-

fication. It is concluded that the present two expressions for calculating nuclear magnetic 

shielding yield self.酬consistentand reliable results. 
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NMR-based Met，αbolomics 
Integrated High・Fieldm伎町Spectroscopicand Multivariate Analysis 

for Disease Model Rat Urine 

Tadashi Nemoto1， Masak:o Fujiwara2， Kazunori Arifuku2， Itiro Ando3， Taeko Ka旬oka¥

Ke:Q.ii Kanazawa1， Katsuo Asakura4， and Hiroaki Utsumi4 

lNational Institute of Advanced Industrial Science and Technology (AIST) 

2JEOL DATUM LTD， 3Envioronmental Research Center LTD， 4JEOL LTD. 

Among so..called 'omicsラ researchfields， metabolomics study has been becoming 

another attractive field as a last piece of system biology in post genome-sequencing era. 

Metabolomic research by high field m低 spectroscopyoffers highly sensitive detection 

of gross metabolite profi1e with better resolution. The application of lH_N恥1Rto

metabolomic research is basically simple and straightforward. For fundamental 

experimental studies， urine samples from disease model rats剖 differentage and sex 

with various sampling periods of the day were coUected. Consequent1y， samples were 

measured as water-suppressed lD lH NMR spectrum by using a JEOL ECA周 800

spectrometer. FIDs were processed by absolute value differentiation method a負.erFFT

to skip phase and/or baseline correction. Without any spectral assignment， spec佐田n

were converted into numeric value datasets by bucket integration and then subjected to 

multivariate method ofPrincipal Component Analysis (PCA). Using this collective 

analysis， we can c1arify and evaluate physiological or pre-symptomatic s抱知sof切 ch

individual rat in various conditions. The accumulation of basic knowledge and 

know-howラshas been undergoing. We (AIST，JEOL and JEOL DATUM) have been 

launched 50/50 matching fund joint rese訂chfor 2 yeares since FY2005 for this aim. 

8.Il 

拘t~~;;~ Fig 1. Result of PCA showed clear classification 
betw鵠 nstrains (WKY &SHR) and times ofthe day . 
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NMR-based Metabolomics 

Pattern Recognition Analysis of Hypertensive Model Rat and 

Diurnal Variation using lHMNMR Spectroscopy ofUrine 

Masa】mFujiwara1， ItiroAnd02， KazunoriArifuku 1 

Kenji Kanazawa3， and Tadashi Nemot03 

lJEOL DATUM LTD，2Envioronmental Research Center LTD，ラ

3Nationa1 Institute of Advanced Indus制alScience and Technology (AIST)， 

NMR..based Metabolomic analysis has mainly been used for toxicology or倣 19

discovery. Recently， various life-style related diseases， such as hypertension， diabetes， 

組 dhyperlipidemia， have become serious topics of concern. To acquire potential 

infonnation on disease status， including pre-symptomatic da組， detection of profile 

difference from也enonnal in natural conditions is邸 sential.We perfonned an 

experiment with rats: 10 rats of spontaneously hypertensive (SH孔IIzm)and 10 rats of 

nonnal (Wist訂 Kyoto，WKY) under conditions of millImized intentional s胸部.The 

urine samples were collected during the daytime and nighttime and the IH-NMR spectra 

were measured by using JEOL ECA・500.All the spectra were analyzed by也epattern 

reco伊Itionmethod and classified by their pattern di偽rencesby using the so食ware

Alice2 for Metabolome (JEOL). Separation ofurinary da祖伽eto diurnal variation and 

also to由edi能rencebetween the two strains ofrat was achieved in也ePCA score plot 

(Fig.l). Di能rencesof the ur担 問 profilesin出erespective separation were e能 ctively

extracted as marker variables (Fig.2) by the SIMCA method 
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NMR imaging investigation of rice cooking 
Midori Kasai1，2， Andrew Lewis2， Florea Marica2， SonokoAyabe1， 

Keiko Hatae1， Colin A. Fyfe2 

lDepartment of Nutrition and Food Science， Ochanomizu University， 2・1・1

Otsuka， Bunkyo・ku，Tokyo 112・8610，Japan

2Department of Chemistry， The University of British Columbia， 2036 Main Mall， 

Vancouver， BC， Canada V6T 1Z1 

1. Introduction 

To predict the optimum cooking conditions of rice， one needs quantitative 

information regarding the cooking process， particularly the water content within 

the grains and its distribution. ln this study， we have established a method for 

the visualization and quantification of the cooking of riceusing NMR imaging. 

2. Materials and Methods 

Japonica rice (Oryza sativa L. Japonica cv. Nipponbare) grown in Japan was 

used as sample and milled up to 90%. The water of ratio to rice was 1.4 (w/w). 

The sample was cooked in the vial (φ15mm， H45mm) and was taken out after 

each cooking time and cooled恒 water.A Bruker Avance DRX 360 NMR 

spectrometer operating at 360 MHz (8.4T) for lH with microscopic imaging 

capabilities was used for the exp~riments. Calibration of water T2 values in 

water/rice starch mixtures were made using the exactly the same multi slice 

multi echo (MSME) pulse sequence used for the imaging studies.T2 images ofthe 

samples was calculated to water contents using calibration curve by software. 

3. Rβsults and discussions 

The cooking process of rice could clearly be followed by NMR imaging using 

the五rstecho images. Each pixel in the T2 images was calculated from a series of 

echoes ofthe water lH signal. The distributions ofthe T2 values in the rice grains 

changing with increasing cooking time was elucidated and was transformed into 

that of water content; The differences in water content and distribution in the 

rice grains at each cooking time was visualized and quantified successfully. 

3. Conclusions 

The experimental protocol developed here will be useful to detect and吐uanti命

differences in the cooking behavior of various types of rice. 
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8imultaneous Oetection of Glutamate， GABA and 

Glutamine in the Human Brain at 4.7 T using a 

Localized 20 CT -C08Y with an 1818 Pulse 

H. Watanabe， N. Takaya， F. Mitsumori 

Nationallnstitute for Environmental Studies 

Onogawa 16・2，Tsukuba， Ibaraki， 305・8506，Japan

Glu踊mate(Glu) and ぃaminobutyric acid (GABA) are major neurotransmitters 

(excitatory and inhibitory， respectively) in the human brain. Glu抱mineis aprecursor 

and a storage form of glutamate. Thus， in vivo detection of Glu， GABA and Gln will 

give us the useful information for glutamatergic and GABAergic neurons， and 

astrocytes. We have demonstrated in vivo detection of these metabolites in the 

human brain using a localized 20 C下COSYat 4.7 T. This sequena uses 90 degree， 

180 degree and 90 degree pulses as slia selective pulses. Compared to 90 degree 

pulses， the band width for 180 degree pulses is narrower because of RF power 

limitation. This causes slice displacement errors due to chemical shift dispersion and 

it is a critical problem especially at high field. The slice pro百leof180 degree pulse is 

also worse than that of 90 d句 reepulse. In this work， we propose a localized 20 

C下COSYwith an ISIS pulse for one direction to over∞me that. 
F同t，we demonstrated the improvement of slice displacement and profile in 

phantom experiments using water 1 H signal. Figure 1 shows the sli偲 pro自leswith the 

proposed method and the original method. Slice profile of the proposed method is 

be技erthan that of the original method. The slice displacement error of the proposed 

method is about two times smaller than that of the original method. Next， we did 

human volunteer studies. Figure 2 shows a CT-COSY spectrum of the human brain 

and a diagonal spectrum obtained by a proposed method. Oiagonal peaks of 

glutamateC4H， glutamine C4H and GABA C2H are resolved. A cross peak between 

glutamate C4H and glutamate C3H is also detected. 

Therefore， we ∞nclude that a localized 20 CT-COSY with an 181S pul鵠儲n

detect glutamate， GABA and glutamine in the human brain with the features of 

minimization of the slice displacement error and a be性erslice pro官le.
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Fig. 1. SIi碍 profilesw愉 the
original method (a) and with 
the proposed method (b). 
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Fig. 2. Human brain 20 spectrum 
s少量 3.轟謹j 華々 LZ.1.事 obtained by a localized 2D 

F1 r!l紳I CT-COSY with an IS!S pulse (a) 
and a diagonal spectrum (b). 

-27-



Nov. 9 K..のllloteLectures 

KLl 

Optimal Isotope Labeling for NMR Protein Structure Determination: 

Stereo圃 ArrayIsotope Labeling (SAIL) Approach 

Masatsune Kainosho 

CRESTofJSTαnd Graduate School of Science， To旬。MetropolitlαnUniversiη 

Protein structural determinations by NMR spectroscopy have been virtual1y limited 

句 thosesmaller than 25 kDa， although so much effort has been exerted to extend the 

1imit. Methods such as random fractional deuteration， or selective protonation， are 

compromises at the expense of signal sensitivi句rand the accuracy of the resultant 

structure. More robust and uncompromised techniques should therefore be exploited， if 

NMR spectroscopy is to remain to be a competitive method for structural 

determinations of larger proteins and protein complexes. 

During the 40 year history of biological NMR spectroscopy， it has been c1ear that 

concomitant advances in spectroscopic methods and in preparative methods of 

isotopically labeled proteins are essential to overcome the numerous di伍culties. The 

SAIL (Stereo-Array Isotope Labeling) technology for protein NMR spectroscopy 

exclusively utilizes chemically or en司rmatical1ysynthesized amino acids， designed to 

have an optimal stereo-and regiospecific p鮒 ernof stable isotopes，合omwhich proteins 

are obtained by cel1-free synthesis. As demonstrated for a few proteins， SAIL offers 

sharpened lines， spec回 1simplification without loss of informationラ andthe 幼ilityto 

rapidly collect the structural restraints required to solve a high-quality solution structure. 

SAIL is expected to largely eliminate the key limiting factors for detailed solution 

structure determinations of larger proteins. ln this lecture， 1 would like to present some 

of the recent results obtained using this strategy. 
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Structure and Function in Bacteria and Plants by REDOR 

L戸letteCegelski， Sung Joon Kim， and Jacob Schaefer 

Dそpartmentof Chemistry， Wωhington University， St. LouおM063130

Most of the recent applications of solid-state NMR to biological science have focused on 
the determination of the total館山知reof a peptide or protein in a micro-crystal， or a 
reconstituted model membrane， or a precipitated amyloid fibril or plaque. These applications 
have success負1l1yadapted many of the popular multi-dimensional solution-state NMR 
experiments to the special demands of the solid state for samples that are either mechanically 
spun or aligned. For the last 25 years， our laboratory has been engaged in an effort to use solid-
state NMR to detect (with a minimum of perturbation) stable isotope labels that have been 
introduced inνivo in bacteria， plants， insects， and shellfish. The goal Is obviously not to 
determine a to旬1s加 C加rebut rather to connect partial local structure with biological白nction.
We illustrate this strategy with two examples: (i) a correlation between structure and 
antimicrobial activity of vancomycin and oritavancin analogues in cell個 wal1complexes of whole 
cel1s of Staphylococcus aureus and (ii) a. correlation between photorespiration and glycine 
metabolism in intact leaves of Gか'CInem献 (soybeans).In both examples， the principal NMR 
tool is rotational-echo double resonanceほEDOR)，whose use is illustrated in由efigure below. 
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Nov. 10 Plenary Lectures 

New Developments in NMR and MRI at Berkeley: 
Materials and 8iomedicine 
from Nanometers to Meters 

A. Pines 
Senior Scientist， Lαwrence Berkeley National Lαboratory and Glenn T Seaborg Professor 

ofChemist.ヴ，びuversityofCalifornia Berkeley， Berkeley， CA 94720， USA 

ABSTRACT 

Novel methodologies of NMR and MRI from molecular to macroscopic scales will be 
described. Microtesla magnetic resonance with SQUID detectors has extended from in 
vitro solution spectroscopy加 invivo human imaging. We have further extended the 
observation ofhigh-resolution N乱偲 and乱1RIin inhomogeneous fields using“shim 
pulses門 ininhomogeneous fields and nonlinear gradients. First results have been obtained 
using one sided systems， thereby enhancing the promise of an approach to scanning ex句 situ
detection of magnetic resonance which would make it possible to obtain high-resolution 
information about objects or subjects that are immobile or otherwise inaccessible to 
traditional methods of NMR and ~級I. The combination of optical and magnetic resonance 
using laser-polarized atoms and enhanced remote detection using SQUIDs and lasers for 
recons加.lctionof images and spectra allows the exploration of species identification， 
distribution and flow， in solution， in porous materials and in microfluidic channels. 
Furthermore，ルnctionalizedmolecular biosensors using hyperpolarized agents with 
continuous bubblingldissolution and flow have been used to detect鵠rgetmolecules and 
protein conformational changes upon substrate binding. The NMR biosensor methodology 
is being combined with remote detection for enhanced sensitivi句rin the examination of 
ultralow concentration species in solution‘ Such approaches also open the possibility of 
magnetic resonance for multiplexed molecular assaying， with applications in physics， 
chemistryラ materialsscience， and biomedicine. 

Collaborating with Jean-Pierre Dutasta and ThierηBrotin in Lyon， Yiqiao Song， Pabitra 
Sen et al at Schlumberger-Doll Research，αnd the groups of Bernhard Bluemich in Aachen， 

and John Clarke， Dmitry Bucl佐久々 併の!Reimer and David Wemmer at Berkeley 
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Receptor dynamics and structure in membranes 

resolved using solid state NMR 

AnthonyWa枕s，Biomembrane Structure Unit， 
Biochemistry Department， Oxford University， Oxford， OXl 3QU， UK. 

It is now possible to resolve local dynamics within a membrane bound protein at near 
physiological conditions in natural membrane合agmentsor in reconstituted complexes， using 
solid s同teNMR approaches [1， 2]. This information is obtained by isotopical1y (2H， 13C， 19F， 15N， 
170) labeling selective parts of either a ligand， or the protein understudyラ andobserving the 
nucleus in non-crystalline， macromolecular complexes [3，4]. 

Ligands wIth complex structure have differential mobility at their 
binding sites. Substituted imidazole pyridines， for example， which 
inhibit the ぜ広帽ATPaseand have therapeutic use， are constrained in 
the imidazole moie時fラbutshows significant flexibility at the pyridine 
group [5] (see figure). 1t is this group which has a direct interaction 
wIth an aromatic (phe198) residue， with the potential for 1t-electron 
sharing [6]. Similarly， the steroid moieザofouabain undergoes 
motions which are similar to those of the protein， but the rhamnose 
undergoes a high degree of flexibility at fast rates of motions whilst 
interacting with Tyrl98 [7]. The quatemary ammonium group of 
acetyl choline， undergoes both kinds of interaction which are driven 

by thermal fluctuations and担 aybe functionally significant [8]. 
Membrane protein 20・.structuralelements are often considered as relatively well definedラ

with connections of (relativelyunstructured or mobile) loops， which are not necessarily easily 
defined structurally. However， these loops may be the most important domains for ligand binding， 
leading to subsequent activation. 1n addition， these loops are the regions where protein踊 protein
Interactions occur， thereby transferring a signal between an activated receptor and protein 
transducti9!l in the signal cascade. It has been possible to show that solid state NMR detection 
(from the lJN spectral anisotropy of selectively labeled peptides) ofloop regions of a receptor 
embedded in its natural membrane， permitsthe identification ofthe available crystal structure 
which is closest to the structure for the membrane-embeddedヲphysiologicallyrelevant structure 
[9]. 

[1]. Watts， A. (2005) Solid state Nお1Rin drug design and discoveηr， Nature Drug Discovery， 4， 555嶋 568
[2]. Watts， A.， Straus， S.K.， Grage， S.， K畠mihira，M.， L叙n，Y.-H. and Xhao， Z. (2003) Membrane protein structure 
determination using solid st紙eN乱保.In: Methods in Molecular Biology -Techniques in Protein NMR Vol. 278 (ed. 
K. Downing)， Humana Press， New Jersey， pp. 403・474.
[3]. Watts， A (1999) Nl¥偲ofdrugs and ligands bound to membrane receptors. Curr Op in Biotechn， 10， 48-53. 
[4]. Watts， A (2002) Direct studies ofligand掴 receptorinteractions and ion channel blocking. Mol M訟mbBiol，19，
267嗣275
[5]. Watts， J.A.， Watts， A. & Middleton， D.A. (2001) A model ofreversible inhibitors in the gastric H+IK+-ATPase 
binding site determined by REDOR Nお依 J.Biol. Chem. 276，43197-43204. 
[6]. Kim， C.G.， Watts， J.A. & Watts， A. (2005) Ligand docking in the gastric H+IK +-ATPase -homology modelling 
of reversible inhibitor binding sites. J. Med Chem. (in press) 
(7]. Middleton， D.A.， Rat氷in，S.， Esmann， M. and Watts， A. (2000) New structura1 insights into the binding of cardiac 
glycosides to the digitalis receptor revealed by solid-state NMR. PNAS， 97， 13602・13607
[8]. WilIiamson， P.T.F.， Watts， J.A.， Addona， G.H. Miller， K.W. and Watts， A. (2001) Dynamics and ori印刷ionof 
~(CD3hゐromoacetylcholinebound to its binding site on the nicotinic acetylcholine receptor. PNAS， 98， 2346・2351
[9]. Karnihira， 1¥ムVosegaard，T.， Mason， A.J.， Straus， S.K.， Nielsen， N.C. & Watts， A (2005) Structural and 
orientational constraints ofbacteriorhodopsin in purple membranes determined by oriented鋼 samplesolid-state N恥低

spectroscopy. J. Struct. Biol. 149， 7・16

See also: www.bioch.ox.ac.ukJ~awatts/ 
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NMR investigation on protein欄 proteininteractions in cell signaling 

network 

Mitsu Ikura 

Division of Signaling Biology， Ontario Cancer Institute and Depar加 entof Medical 
Biophysics， Universi句rof Toronto， 610 Universi句rAve.， Toronto， Ontario， M5G 2M9， 
Canada 

Structural elucidation of protein-protein interactions is crucial to understand the 
complicated signaling network in cells. Continued technical advances in NMR 
spectroscopy greatly improved our abili句Tto analyze structures and dynamics of large 
protein complexes in solution and註lUS made significant contributions to structural 
elucidation of signaling molecules. In the past decade， my laboratory has been focusing 
on applications of various N~在Rmethodologies to investigate protein-protein complexes 
involved in gene transcription _ and intracellular signaling. We have used NMR to 
investigate出eintracellular Ca2+ sensor protein calmodulin and its interactions with 
various target proteins. This led to our hypothesis that protein conformational plasticiりr
is key to multifunctionality of calmodu1in. Our previous NMR and biochemical studies 
on transcriptional regulation by TATA binding protein (TBP) and a TBP-associated 
factor (T AF) revealed the interplay between T AF and an activator such as VP 16 at the 
same binding site on TBP， underscoring the significance of time-dependent molecular 
interaction processes in switching gene transcription on and off. More recently， we 1 
have been investigating protein complexes involving an activator/repressor interaction 
(E-protein/AMLI-ETO). In this study， a combined NMRlmolecular biology approach 
has helped us to map the exact binding region within a large protein. 1 wiI1 discuss 
various experimental aspects of these NMR studies currently ongoing in my laboratory. 
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Structure， folding， and substrate channeling of the 
E2 component of human mitochondria branched 
chain α陣 ketoaciddehydrogenase complex 
Chang， C.F:"， Naik， M." Chou， H.T.¥Lin， Yl 1， Lee， S.J. 1 and 
Huang， T.・h.1， lInst. Biomed. Sci. & 2Genomic Research 
Center， Academia Sinica， Nankang， Taipei， Taiwan， R.O.C. 

The mammalian branched chain α-ketoacid dehydrogenase (BCKD) complex is a 
member of the highly conserved α帽ketoaciddehydrogenase complexes comprising 
pyruvate dehydrogenase complex (PDC)，α制 oglutaratedehydrogenase complex 
(KGDC) and the BCKD complex with similar structure and function. The BCKD 
complex catalyzes the oxidative decarboxylation of branched-chainα同 ketoacidsderived 
from leucine， isoleucine and valine to give rise to branched-chain acyl幽 CoAs.The 
reaction products are indirectly channeled into the Krebs cyc1e or linked to lipid and 
cholesterol biosynthesis. In patients with inherited maple Syrup urine disease (MSUD)， 

the activity of the BCKD complex is deficient， which results in the accumulation of 
branched-chainα・‘ketoacids.This metabolic block has severe c1inical consequences 
including ofterトfatal. ketoacidosis， neurological derangement and mental retardation in 
survivors. There are three catalytic components in human BCKD: a heterotetrameric 
(α2s2) branched網 chainα-ketoaciddecarboxylase or El， a homo-24 meric dihydrolipoyl 
transacylase or E2 and a homodimeric dihydrolipoamide dehydrogenase or E3. The 
BCKD complex is organized around the cubic E2 core， to which 12 copies of El， and 
unspecified copies of E3， the BCKD kinase and the BCKD phosphatase are attached 
through ionic interactions. The molecular mass of the BCKD multienzyme complex is 
estimated to be 4 x 106 daltons. The E2 subunit of the branched-chain α・ketoacid
dehydrogenase(BCKD) employs three components， the lipoyl-bearing domain (LBD)， 
the subunit~binding domain (SBD) and the core domain to fulfill its function in substrate 
channeling and substrate recognition. We have employed multidimensiona1 heteronuclear 
NMR， CD， fluorescence and Langevindynamics molecular mode1ing methods拘

determine the structure， dynamics and folding of several truncated fragments of the 
human BCKD complex (hbLBD)， including LDB (a.a. 1-84)， SBD (a.a. 104・152)and a 
di-domain comprising residues 1 -168 ofthe E2 component (DD). The results ofwhich 
will be reported in this知lk.

References: 
1. Chang， c.F.， Chou， H.T.， Chuang， J.， Chuang， D. and Huang， T.-h. J. Biol. Chem. 

(2002) 277， 15865蜘 15873.
2. N出k，M叶 Chang，YC. and Huang， T.・h.FEBS Lett. (2002) 530， 133・138.
3. Naik， M. and Huang， T.-h. (2004) Protein Sci. 13，2483晦2492
4. Kouza， M.， Chang， C.-F.， Hayryan， S.， Yu， T.H.， Li， M.S.ヲ Huang，T.-h. and Hu， c.K. 

(2005) Biophys. J. (in press). 
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How to assemble a fungal umbrella: step-by-step instructions 
Kwan， AH， Winefield， RD， Sunde， M， Templeton， MD， Mack師、 JP

School ofMolecular and Microbial Biosciences， University ofSydney， NSW 2006 Australia 
HortResearch， Auckland， NZ 

Class 1 hydrophobins are a remarkable class of fungal proteins that form polymeric， water 

repellent monolayers on the surface of structures such as spores and fruiting bodies. Similar 

monolayers are being discovered on an increasing range of biological structures， including 

filamentous bacteria and企ogegg foam. Hydrophobin monolayers are. amphipathic and 

particularly robustラ andare able to reverse the polarity of the surface on which they are formed. 

There are also significant similarities between these polymers and amyloid fibrils. However， 

structural information on these proteins and the rodlets they form has been elusive. Here we 

describe the three-dimensional structure of the monomeric form of the hydrophobin EAS. EAS 

forms a beta-barrel structure punctuated by several disordered regions and displays a complete 

segregation of charged and hydrophobic residues on its surface，consistent with its ability to form 

an amphipathic polymer. Using the structure， together with a wide range of available biophysical 

da胞， we have been ableto propose a convincing model for the polymeric rodlet structure adopted 

by these proteins. X-ray fibre diffraction data on partially aligned EAS rodlets are consistent with 

our model. Our data provide the first molecular insight into the nature of hydrophobin rodlet 

films and have significant implications for our understanding of the increasingly common 

amyloid state. 
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Study of the gradual protein unfolding by NMR spectroscopy 

Jianxing Song， Zheng Wei， Miaoqing F ang &五油田 Shi

Departments ofBiochemistry and Biological Sciences 
National University of Singapore， 10 Kent Ridge Crescent， Singapore 119260 

Protein folding problem is a great challenge in molecular biology and many issues 
associated . with the folding mechanism sti11 remain unsolved and controversial. It has 
been extensive1y thought that smal1 single-domain proteins fold and unfold via a two回

state mechanism. However， our characterization of the pH暗 inducedunfolding of a 37・

residue CHABII first indicated that a continuum of equi1ibrium intermediates existed 
even between the native and molten-globule states ofthe protein (1-3).百lerefore，NMR 
spectroscopy was used to gain atomic-resolution de抱ilsas well as the molecular 
mechanism of the gradual unfolding of CHABII. The results led to the following 
findings: 

1) In contrast to the common belief， at least for CHABII the disruption of the 
tight side-chain packing could be a gradual process. 

2) At pH 4.0， CHABII formed the smal1est molten globule identified so far， wi註1
a highly native胸 likesecondary st悶 ctureand tertiary topology， but a severely-
disrupted side-chain packing. 

3) The gradual unfolding of CHABII was triggered by the progressive 
protonation of His21 but its mechanism is different from that previously 
uncovered for apomyoglobin. 

4) Replacement of His21 by Phe significantly enhanced the tertiary packing as 
evident from a significant increase in NOE number. This enhancement of the 
packing resulted in an increase of the thermal stabili句rby 17 oC. 

Currently， we are investigating the relationship between the gradual unfolding and 
N1v依dynamicson the different time scales. 

References: 
1. So旦孟J，Gilquin B， JamIn N， Drakopoulou E， Guenneugues M， Dauplais Mラ VitaC，
Menez A. (1997) NMR solution structure of a two-disulfide derivative of charybdotoxin: 
Biochemistry. 36， 3760-6 

2. So皐U Jamin N， Gilquin B， Vita C， Menez A. (1996) A gradual disruption of tight 
side-chain packing: 2D lH-N1v依 characterizationof acid幽 inducedunfolding of CHABII 
Nat Struct Biol. 6， 129・34.

3. Wei Z & Song J. (2005) Molecular mechanism underlying the thermal s抱bili守 and
pH-induced unfolding ofCHABII J Mol Biol. 348ラ 205・18.
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Structural characterization of preSl surface an世genin Hepatitis 

Bvirus byN時fR

Seung-Wook Chi， Do-Hyoung Kim， Min Jung Kim， SトHyungLee， Jae憧 SungKim，

and Kyou-Hoon Han 

Protein Analysis and Design Labo鴎tory，Division of Drug Discovery， Korea 

ResearむhInstitute of Bioscience and Biotechnolo釦r，Yusong P. O. Box 115， 

Daejon， Korea 

Human hepatitis B virus (HBV) is a small enveloped DNA virus， which causes 

acute and chronic hepatitis in humans. HBV envelope consists of three surface 

glycoproteins called the large (L)， middle (M)， and small (S) proteins. Al1 these 

proteins are translated from a single open reading frame that is divided into preS 1， 

preS2， and S domains. L protein is mainly distributed on infectious viral particles 

and its preS 1 domain was suggested to contain a specific binding site for human 

hepatocyte receptors and can induce virus neutralizing antibodies. In this s旬dywe

characterized the structure and dynamics of theおll-lengthpreSl domain (1-119) 

by using NMR spectroscopy.百lefull-length preS 1 domain turns out to be 

intrinsically unstructured but contain local structural elements in aqueous solution. 

In particular， the仕切 structureof preSl (21-47) epitope region was compared 

with the structures bound 10 monoc1onal antibodies. 
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回gh-ResolutionSolid-State N恥1RAnalysis ofBiological Supramolecular Systems 

Hideo AKlITSU 

InstItute for Protein Research， Osaka Universiザ"Yamadaoka， Suita， Japan 

To understand the organization of biological activities， investigations on 

biological supramolecular systems such as membrane proteins in membranesラ

translational machineries and energy conversIon systems are important. However， the 

methodology for structural analysis of supramolecular system is still poor. Although 

X-ray crysta110graphy is a powerful me廿lOdラ crystallizationof membrane system， for 

example， is very di節cult. While electron microscopy can handle membrane system 

directly， it also needs two-dimensional crystals for high-resolution analysis. Thus， 

high-resolution solid-state NMR is becoming an important method for the investigations 

on biological supramolecular systems. Solid-state NMR has been developed very 

rapidly in the last decade to cope with this new field. 

We have developed a series of methodologies of high-resolution solid sate 

NMR under magic angle spinning (MAS)， which include pulse sequences for 

magnetization transfer， sequential assignment of polypeptide signals， and obtaining 

S飢lctural par;創neters. By using these methods， we have determined the 

high-resolution structure of membrane bound Mastoparan Xヲ whichis the activator of 

G同protein. By using magnetization佐ansferbetween the membrane and peptides， the 

mode of interaction of Mastoparan X and the phospholipid membrane was also 

determined. We are now also working on W-ATPsynthase subunits using solution-

and so1id-state NMR. Although the F 1 complex is water-soluble， the F 0 complex is 

em加ddedin the membrane. F 0 subunit c is a good target for so1id-state NMR. An 

approach to this kind of large membrane protein will be presented. 
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Amyloid-s peptide disruption of lipid membranes and the effect of 

metalions 

Tong-Lay La~l，2， Ernesto E. Ambr<<}ggio3， DeborahJ. T~~， Roberto Cappat2， C~lin L. 
Masters2， Gerardo D. Fidelio¥-Kevin J. Barnham2 and Frances Separovic1 

21  School ofChemis位y，百leUniversity ofMelboume， VIC 3010， Austra1ia 
Department ofPathology， The University ofMelboume and the Mental Health Research 

Institute ofVictoria， VIC 3010 Aus佐alia
3 CIQUIBIC -CONICET -Departamento de Quimica Biologica， Facultad de Ciencias 

Quimicas， Haya de la Torre y Medina AUende， Ciudad Universitaria， Cordoba， Argentina 

Address correspondence to: Frances Separovic， School of Chemistry， University of 
Melbourne， VIC 3010， Australia， Tel: +61 3 8344 6464; Fax: +61 3 9347 5180; E幽 mai1:
fg@unimelb.edu.au 

s.Amyloid peptide (As) found deposited in the brain of patients suffering企omAlzheimer's 
Disease (AD) is linked with neurotoxici句rand cell death. Since As is cleaved from a larger 
trans-membrane protein， the amyloid precursor protein， studies of the interaction of As with 
membrane bilayers may be relevant to biological activi句r.Metal ions have been shown to bind 
to the histidine residues of As and have been implicated in AD. We report the results of 
studies of As(1-42) carried out in model membranes and the ef島ctof metal ions (Cu2+ and 
Zn2+). The effect of the phospholipids and the metals on peptide structure was observed by 
circular dichroism spectroscopy; while the integrity ofthe membrane was observed using ~Ip 

and "H nuclear magnetIc resonance， fluorescence and Langmuir Blodgett monolayer methods. 
The peptide and metal ions interact with the phospholipid headgroups although the effect on 
the bilayer and the peptide s位協同rewas different for membrane-incorporated or associated 
peptides. Incorporated peptides appear to disrupt the membrane more severely than associated 
peptides， which may have implications in disease states. Changes in the peptide structure 
promoted by the metal ions appear to modiち， the effect of As on model lipid membranes. 
The interaction of the metal ions and the As peptide on membrane bilayers suggests the 
possibility of biological consequences resulting from the loss of membrane integrity， which 
could lead to cell dysfunction associated with AD. 
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Conformational and dynamics a1teration of membrane proteins induced by 

2D crystallization 

Kazutoshi Yamamoto， 1 Satoru Tuzi，l Hazime Saito，2 lzuru Kawamura，3 and Akira Nait03 

lDepar加lentofLife Science， DnivぽsityofHyogo， 2Center for Quantum Life Sciences， 

同roshimaUniversity， and 3Graduate School ofEngineering， Yokohama National University 

Membrane proteins such as bacteriorhodopsin (bR) are白rfrom rigid body at ambient 

tempera印紙 inspite of current 3D struc加ralmodel revealed by cryo・electronmicroscope or 

X縄問rydif1仕actionIndeed，血eyare fl偲 ibleat fully hydrated state ofbiological relevance as 

viewed from site-directed solid崎 state13C NMR: th町undergovarious kinds of molecular 

motions with correlation tim邸 inthe order of 10-2 -10.8 s， depending upon portions under 

consideration. 1-3 Ac∞ifdingly， it shou1d be anticipated出atI3C NMR signals訂esubstantially 

broadened邸拘r部 theyareeither uniform1y or densely 13C・labeled.Naturally， site-directed 

NMR approach using selectively 13C・labeledamino-acid residues such as [3.13C]Ala or 

[l-I3C]Val residues are alternative approachto circumvent this problem， although 13C NMR 

signals are not always fully visible when othぽ typesof amino-acid residues were uti1ized for 

13C enrichment. 

Still， it is antici予ated由at13C NMR spectral features arising企om3D

structure/dynamics of such membrane proteins could be modified when speci査chelix-helix 

contact is removed in disrupted (monomeric sample) or distorted 2D crystals (D85N mutant). 

To clarifシthisproblemラwecompared 13C NMR sp邸 traof [3-13C]Ala・1[1.I 3C]V al-labeled bR， 

D85N mutant reconstituted in egg PC bilayer at pH 7 and 10 (M-like s胞.te)釦 dna加rally

occ山対ngrespective 2D crystalline preparation Surprisingly，由efonnぽ threepreparations 

yielded almost the same spectral features， even though these spectra are quite different when 

their 2D crystal1ine prep釘 atio邸 werecompared.官邸 means由atresu1ting spectral changes 

occurring in由eloops and some transmembrane helices are not sensitive to such a 

confonnational change as晶ras most of the signals are signi日cantlysuppressed血首le

monomeric予reparations.It is noted， however，出atsuchconおnnationalchangesin出el∞p

region (and transmembrane helices) are well visualized at lower temperature by increased 

helix-helix contact部 viewed貴om[1. 1 3C]Val-labeled peaks. Indeed， the loop structures 

tumed out to be portions which cou1d be very easily modi自edby such interactions. 

1 H. Saito， S. Tuzi， S. Yamaguchi， M. Tanio， and A. Naito， 2000， Biochim. Biophys. Acta， 

1460，39・48

2 H. Saito， S. Tuzi， M. Tanio and A. Naito， 2002， Annu. Rep. NMR ゆ'ectrosc.，47，労相108

3 H. Saito， 2004， Chem. Phys. Lipidす， 132，101・112
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Can database potentials improve the accuracy of protein structures? 

Haydyn D. T. Mertens and Paul R Gooley. 

Department ofBiochemistry and Molecular Biology， Bi021 1nstitute of 

Bioteclmology and Molecular Science， University ofMelbourne， Parkville， 

Victoria， Austra1ia， 3010. 

The refinement of protein struc加resdetermined by nuclear magnetic resonance 

(N恥依)against database potentia1s of mean force a110ws for the exclusion of 

unfavourable conformations of the protein backbone during a structure 

calculation， resulting in protein struc加reswi世1a marked improvement in 

Ramachandran sta伝説cs[l].1n this presentation we challenge the popular belief 

that the inclusion of such empirically derived potentia1s in protein structure 

determination provides only a cosmetic improvement in the quality of NMR 

struc加res. USIng multiple sets of residual dipolar couplings as quality 

assessment criteria for several proteins we show that a significant improvement 

in the accuracy of structures is achieved upon refinement against the commonly 

used Ramachandran database potential of meanおrce. Comparison is also 

made between this method of database refinement組 dpresentwa匂rrefinement 

protocols[2，3 ]. 

References 

[1] Kuszewski， J. and Clore， G.M. (2000) Sources of and solutions to 
problems in the refinement of protein NMR structures against torsion 
anglepotentials ofmean force. Journal ofMagnetic Resonance 146， 
249・254.

[2閃2勾] Sp戸ro∞nk，C.A.ヲLing伊e，J.P.ラH回il胎beぽrs，C. W. and Vu山lIst旬eぽr丸， G
1mproving the qu凶ali句守rofprot旬eins加Iκ.ct加url胞'esderived by NMR 
s叩pe郎ct切ros釦c∞O叩Ipy.J Biomol NMR22， 281-9. 

[3] L加ge，J.P.， Williams， M.A.ラ Spronk，C.A.， Bonvin， A.M. and Nilges， M. 
(2003) Refinement ofprotein s柱ucturesin explicit solvent. Proteins 50， 
496-506. 

ハ
υ

A
吐



Nov. 10 Solid St，αteNMRBl 

BLS3 

A Novel Frequency-Selective Lee-Goldburg Cross-Polarization 

Solid-State NMR Pulse Sequence for Discernment of Bronsted and Lewis 
Acid Sites in Solid Acid Catalysts 

Shing-Jong Huang，a Shou・HengLiu，a Wen-Hua Chen，a Yao-Hung Tseng，b 

Jerry C. C. Chan，!) Shang-Bin Liu，a，~ 

a Institute of Atomic and Molecular Sciences， Academia Sinica， P.O. Box 23-166， 

Taipei， Taiwan 106， R.O.c. 
b Department ofChemistry， National Taiwan University， Taipei， Taiwan 106， R.O.C. 

Solid-state 31p NMR spectroscopyラ usingthe adsorbed trial匂lphosphineoxides as the 
probe molecule. j-，! has been shown to be a use抗Iltechnique for characterizing the 
detailed acid features， namely守pe，location， strength， and concentration of acid sites 
in solid acid catalysts. In general， the acidic strengths can be directly inferred from the 
observed .J 1 P N乱1Rchemical shifts1， whereas determinations of their locations and 
concentrations are accomplished by choosing probe molecules with proper molecul~ 
sizes and by incorporating da旬 obtainedfrom elemental analyses， respectively." 
However， discernment of Bronsted and Lewis acidities mostly rely on additiona1 
information obtained from partial1y hydrated samples， and hence is somewhat 
questionable and ambiguous. Recent1y， this problem has been tack1ed by using 
solid-state 2D lH村 31pHETCOR NMR of adsorbed trimethylphosphine oxide 
(TMPO)3 and by lHJ31pPAl CP， TRAPDOR and REDOR NMR using TMPO-d9 as 
the probeブNonetheless，the former technique is rather time-consuming and the latter 
two limited by their cumbersomeness and related costs in synthesizing the deuterated 
adsorbates. Herein， we present a novel and simple solid-state NMR 肉ategy(Fig. 1) 
by incorporating a合equency-selectiveGaussian excitation pulse in旬 Lee-Goldburg
cross-polarization"仏G-CP)so that only .J'P signals exclusively arising from '''P 
nuclei connected to protons (i.e吋

Bronsted acid sites) were detected. 
Conse弓uently，this represents a 
novel method for unambiguous 
discernment of Bronsted vs. Lewis 
acidities， as will be demonstrated 
using a variety of different solid 
acidcatalysts， such as microporous 
zeolites， Al-modified mesoporous 
molecular sieves and metal oxides. 

1H cw 

3.1p I Contac! Time l Signal Acquisi世on

Fig. 1 Schematics of the Modified frequency副総lective
LG-CP pulse sequence.百ledarken pulse in the proton 
channel denotes a π/2 pulse， and the purpose of the 
subsequent shaded pulse is to align the excited 
magnetization with the effective field of the LG irradiation. 

REFERENCES 

l. (めRakiewicz，E. F.; Peters， A. w.; Wormsbecher， R F.; Sutovich， K. 1.; Mueller， K. T.， J. Phys. 
Chem， B 102， 2890 (1998). (b) Osegoyic， 1. P. and Drago， R S.， J. Phys. Chem. B 104， 147 (2000). 

2. Zhao， Q.; Chen， W. H.; Huang， S. 1.;Wu， Y. c.; Lee， H. K.; Liu，S. B..J. Phys. Chem. B 106， 4462 
(2002). 

3. Alonso， B.; Kur， 1.; Massiot， D.， Chem. Commun. 804 (2002). 
4. Karra， M. D.; Sutovich， K. 1.; Mueller， K. T.， J. Am. Chem. Soc. 124，902 (2002). 

5. (a) van Rossum， B. 1.; de Groot， C. P.; Ladizhansk:y， v.; Vega， S.; de Groot， H. J. M.， J Am. Chem. 
Soc. 122，3465 (2000). (b) Ladizhansk:y， V.; Vega， S.，J. Chem. Phys.112， 7158 (2000). 
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FINDING ORDER IN DISORDERED PROTEINS 
RS Nortor!，l ZP Feng，l DW  Keizer，l RA Stevenson，l S Yao，l VJ Murphy，2 CG Adda2， M 

Foley，~， RF Anders~ 
lThe Walter and Eliza sαII Instituteof地 dicalResearch， Parkville 3050， Australia 

2Dぞpartmentof Biochemistry， LαTrobeωlIversity， Bundoora 3083， Aωtraliα 

Apical membrane antigen 1 (AMAl)， a merozoite surface protein found in all species of 
Plasmodiumラ isa strong candidate for inclusion in a malarial vaccine. The 62・kDa
ectodomain of M仏 1consists of three disulfide-stabilised domains， and this disulfide-bond 
stabilised conformation is essential for protection， as the antigen is not an effective vaccine 
after reduction and alkylation. 

The solution structure of domain III (14 kDa)， detennined企omNMR da鵠 a叩 iredon 
1:>C/1.)N・labelledprotein [l]， consists of a disulfide-stabilised core interrupted by a disordered 
loop， as well as unstructぽedN-and C-terminal regions. Naturally-occurring mutations across 
> 120 different P. falc伊arumstrains in domain III that are located far apart in the primary 
sequence cluster in the region ofthe disulfide co陀.Nearly all the polymorphic sites have high 
solvent accessibility， consistent with their location in epitopes recognised by protective 
antibodies. 

We have also determined the structure of domain II (16 kDa). While CD and hydrodynamic 
data were consistent with a folded struc知refor domain II， its NMR spectra showed broad 
lines and significant peak overlapラ moretypical of a molten globule. Consistent with this， 
domain II bound the fluorescent dye ANS. We have nonetheless detennined a struc印re，
which defines the secondary structure elements and global fold. The two disulfide bonds link 
the N-and C掴 terminalregions ofthe molecule， which come together to form a four-stranded 
h抵抗 linkedto a short helix. A long loop linking the N-and C陪terminalregions contains 
four otherα・helices，the loca討onsof which are not fixed relative to the βsheet core， even 
though t血he句yare well-def五inedlocally [2]. This region of domain II contains the epi託tope
recognised by the invasion-inhibitory antibody 4G2 [3斗]， even though it does not contain any 
of the polymorphisms that are regarded as having arisen in response to the pressure of 
lmmune recognition. 

While AMA1 contains disordered regions interspersed with ordered structure， another 
merozoite sur品ceprotein， MSP2， is predominantly disordered and forms amyloid-1ike fibrils 
upon storage. Nonetheless， we have found that anふresiduepeptide corresponding to residues 
8-15 adopts a well-defined s-hairpin structure in solution and forms fibrils similar to those 
formed by full-length MSP2. Thus， in contrast to the more common pathway of amyloid 
formation by struct 
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S加lctureand mechanism of amyloid fibrils bγthe gas仕lC

cancer-related GISP-like proteins 

Yuan・ChaoL01!a， Meng-Ru HOa，b， Wen・ChangLina & Chinpan Chena 

alnstitute ofBiomedical Sciences， Academia Sinica， Taipei 115， 

Taiwan， ROC; b1nstitute ofBioinfonnatic and Structural Biology， 

National Tsing Hua University， Hsinchu 300， Taiwan， ROC. 

Gas佐iccancer (GC) is the most prevalent malignant neoplasm and the leading cause of 
cancer death in many countries. However，由eprognosis of GC patients is dismal， 

emphasizing the necessity for prevention， early detectionラ組dbetter悦 atment14ぽ GCpa恥蹴s.
A novel gene of GISP (GastroIntertinal Secretory Protein) was identified and suggested to 
have important clinical significance and applications for gas佐icωncerby our collaborator. 
Thr切 genes related to GISP 也atinclude LITs (1ithostathines)， PAP恥s(伊pancぽrea紺t“it出i隠sシト咽.嚇.

prot胞ei血ns吟)，組dPBCGF (pancreatic be胞印11growth factor) were further found based on 
sequence comparison.百leseGISP・likeproteins all share a common C-type創出nallectin 
motif. Also， both human LIT and PAP proteins are found to be overexpressed d回世19也every
early stages of Alzheimer's disease (AD)， indicating that由eymay play a role in the e紘>lo窃f

of AD. To gain担SI偵tinto s佐ucture.品mctionrelationships， we have applied a variety of 
biophysical experiments for s加 cturalstudies on GISP-like proteins. Both human LIT and 
PAP were found to fonn amyloid fibrils at neutral pH. By con釘ast， 制yloidfibrils could not 
be seen on GISP. In由ispresentation， NMR solution structure of human PAP and its 
confonnational changes associated with globular to amyloid飾品協nsfonnationwill be 
discussed and so do由eprel加m創ystudies of otherGISP-like proteins.百lesebiophysical 
studies on GISP-like proteins may provide valuable infonnation for designing and searching 
the lead compounds for gas出ccancer由erapeuticsas well as for the disease related to出e
釦lY10idfibrils. 
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Analysis of ligand-induced domain rearrangement of a 

large-si~e proおinby orientation dependent TROSY shift 

changes 

-application ofDIORITE to mRNA capping enzyme 

Hiroshi MOriuchi1， Yukio畑 zuta2，and~hin-ichi Tate1 

1 Biomolecu1ar Engineering Research Institute (BERI) 

ふ2・3，Furuedai， SuI協， Osaka565・0874，Japan 

2 JEOLLtd. 3・1・2Musashino， Akiぬima，Tokyo 196・8558，Japan 

Establishing the methods to achieve weakly働 aligneds飽teof a protein in solution has 

paved a way to expand the NMR application. Residual dipolar coupling (RDC) 

observed from a weakly-aligned protein have been used in several aspects of protein 

s位協加rerese紅白， which include structure refinement， 3D homology search， analysis of 

struc加red戸lamiCSin the time range where spin rel仮説onparameter are not sensitive 

to motion. Due to their long-range na加re，RDCs are in particular usefulωelucida記 the

relative orientation of domains or the spatial arrangement of subunits in a protein. In 

spite of their distinctive feature for obtaining global s紅uctureof a protein， there is 

unavoidable molecular weight limitation in measuring the RDCs.官邸 comes企omthe 

rapid transverse relaxation of so・ωlledanti-Trosy component of a doublet for lH_15N 

spin pair in a lH-coupled HSQC spec凱lID， which is due to the interference between 

dipolar and CSA relaxation processes. To overcome曲isintrinsic problem in RDC 

measurement， we devised an altemative approach that is fi紅 from由epresent molecular 

weight limi抱1Ion.This approach uses the orientation induced TROSY shift changes to 

determine a molecular ali伊menttensor; DIORI百 (Determinationof Induced 

ORIen臨.tionby Trosy Expe出前回).

In血ispresentation， we are going to present our recent application ofDIORlTE 

to由eanalysis of domain rearrangement of mRNA capping en勾償問 (CE;38kDa)金om

chlorella virus PBCV-l. The DIORITE analysis in combination with double-quantum 

pulse EPR experiments for the bi-radical labeled CEs have revealed that the 

GMP-bound fonn of CE in sol叩on，which s闘 は 町eisdi能rent合omthe corresponding 

X-ray structure. Based on血epresent structure and extensive analysis of its e回;ymatic

reactions， a new reaction mech組問of CE will be discussed. 
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Observation of intermediate states of the human prion protein by high 

pressure NMR spectroscopy 

Werner Kremer1， Nonnan Kachel1， Ralph Zalm2， Hans Robert Kalbitz百円

lInsti加t拘rBiophysik und Physikalische Bioch開討e，Universitat Regensburg， Universitatss佐.31，
93040 Regensburg， Gennany，組d"'Institute of Molecul訂 Biologyand Biophysics， ETH 
Honggerberg" CH・8093Zurich， Switzerland (Pies叩 taddress: Alicon AG， Wagi抑制se23，8952 
Zurich-Schlieren， Switzerland) 

Abstract 

Confonnational intennediates of the human prion protein huPrpc were characterized by a 

combination ofhydrostatic pressure (up to 200 MPa) with two-dimensional NMR spectroscopy. 

All pressure effects showed to be reversible and there is virtually no differ釦 cein the pressure 

response between N庸tenninal加mcatedhuPrpc(121・230)and the制 1length huPrpc(23咽 230).

High・pressureresonance indicates that the folded core of the human prion protein occurs in two 

s凱lcturalstates Nl and N2 in solution associated with rather small differences血 freeenthalpies 

(3.2 kJ/mol). At a加losphericpres叩 reapproximately 22% of thepro旬血 arealrea舟rin the 

press町 efavored confonnation N2・百lereis a second process representing a possible folding 

intl即 nediate1 with average合関 enthalpiesof 14.2 kJ/mol which cou1d represent a preaggregation 

state of the protein. The most pressure-sensitive region is the loop between s-strand 1 and α-helix 

1， indicating that this region might be the first en匂 pointfor the infectious confonner to convert 

the cellular protein. Important1y residues Ile139， His140， and Phe141 exhibit a cluster ofvery low 

d.Go values and seem to be the most unstable p釘tof the protein. 
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NMR Structure of Rabbit Prion Protein(91・228)

Jun LI¥ Fanghua 1¥伍e，Gengfu沼A02，Dongh創 LIN1，*

lNMRLαboratory， Shanghai Insti加teofMateri叫 t{edica，Shanghai Institutes for 
Biological Sctences， Chinese Academy ofSciences， Shanghai 201203， China; 
2State Key Laboratory ofVirology， College ofLife Sciences， Wuhan University， 

Wuhan， Hubei 430072， China. 

The prion protein (PrP) has a蜘 acteda lot of interest due to its relationω 
transmissible spongiform encephalopa創出 (TSEs)，which紅ea group of invariably 
晶talneurological diseases characterized by loss of motorcontrol， dementia， and 
paralysis wasting. Species barriers to血eTSE agent are strongly influenced by the PrP 
amino acid sequence of both the donor and recipient animals. It was reported由at
rabbit is one ofthe few animal species that app儲 rto be resis伽 tto infection by由e
TSE agent. In由ispresent work， the solution s加伽reofrabtit prion protein (91・228)，
refolded to resemble血enormal cell叫釘 isoformPrP¥.. spectroscopically and 
immunological1y， has been stu<，4ed using multi-dimensional heteronuclear NMR 
techniques. Fig. 1 shows a 2D 15N)H HSQC spectrum recorded on a 1 mM  15N_ 
labeled rabbit PrP¥..(91・228)sample using Varian U国tyInova 600 spectrome旬rat 25 
.C. A suite of 3D heteronuclear NMR exp出mentswere performed for resonance 
assi伊ments.Almost complete backbone resonance assignments were obtained with 
an exception of Q91. More than 90% side chain resonances were assigned. Secondary 
s加lC加resof rabbit Prpc(91-228) was identified by耐 ChemicalShift Index (CSI) 
approach切sedon chemical shifts of H助 13Cα，13cp，lη3C，indicating由a紙t也iおsprotein 
d伽om鳩瑚a創incontains tl由伽1江reeα怯.輔占.

short a釦n凶討均pa紅ra必副illel印s-s紺佐佐加!窃'and也s(residues 12諸8-1臼33組 d15卸9-165の).百leN嚇terminus(residues 
?)-120) is largely unstructured. Distance restraints were derived from 3D口N-組 d
l~C-edi飽d NOESY-HSQC spectra. The ARIA/CNS interactive procedure is being 
used to calculate the structure of rabbit 計pC(91・228).A total of 1400 NOE cross-
peaks have been assigned unambiguously at血ecurrent stage of struc組問calculation. 
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Pressure-jump NMR Study ofDissociation and Association of 

Amyloid Protofibrils 
Yuji O. Kamatari 1幻， Shigeyuki Yokoyama2，3ぺHidekiTachibana5， Kazuyuki Akasaka2，6 

lGifu University， 2RIKEN Harima Institute， 3Riken Genome Science Center， 4The University 

ofTo匂70，5Kobe University， 6Kinki University 

A number of diseases such as Alzheimer's disease， Parkinson's disease， prion disease， and 

autosomal dominant hereditary amyloidosis from lysozyme variants， are associated with the 

formation of amyloid fibrils. Understanding of mechanism of amyloid forτnation and 

controlling it is a central issue in amyloidosis. We present組 applicationof a high press間

NMR system for controlling of amyloid protofibrils formation. In this study， the dissociation 

and reassociation processes of amyloid protofibrils initiated by pressurかjumphave been 

monitored with real-time IH NMR spectroscopy using intrinsically denatured 

disulfide-deficient variant of hen lysozyme. Upon pressure-jump Up加 2kbar， the matured 

protofibrils grown in several months become fully dissociated into monomers wi由ina few 

days. Upon pressure-jump down加 30bar， the dissociated monomers immediately s匂rt

reassociating. The association and dissociation cyc1e can be repeated reproducibly by 

altemating pressure， establishing a notion that出eprotofibril formation Is simply a slow 

kinetic process toward thermodynamic equilibrium. The outstanding simplicity and 

effectiveness of pressure in controlling the protofibril formation opens a new route for 

investigating mechanisms of aggregation and amyloid fibril formation as well as for 

production of proteins in indus肘alapplications. 

Reference 

Kamatari YO， Yokoyama S， Tachibana H， Akasaka K. 2005， Pressure-jump NMR Study of 

Dissociation and Association of Amyloid Protofibrils. J Mol Biol. 349， 916・921.
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S釘uctureof Silks studied using Solid-::state NMR 

Tetsuo ASAKURA 

Dep制 mentofBiotechnology， Tok:yo University of Agriculture and Technology， 

2-24-16 Naka-cho， Koganei， Tok:yo 184-8588， Japan， e-mail:αsakura@cc.tuat.acjp 

Nature can provide us with many lessons about environmentally fiiendly technologies 

and futuristic materials with improved properties. There are many kinds of silks from 

si1kworms and spiders with di宜erentstructure and proper匂r. Thus， silks are suitable to s知dy

the structure岨 propertyrelationship for molecular design of fibers wi也highstreng也andhigh

elasticity. NMR 0民rsa wealth of methodsωs旬d弘ona molecular as well as on a 

macroscopic level， the structure and function of silks. 

In this talk， structural analysis of silk fibroin from the domesticated si1kworm， Bombyx 

mori (B. mori) wil1 be described. The backbone and side-chain torsion angles were 

determined from the angle-dependent 13C， 15N and 2H solid 細胞NMRspectra ofblocks of 

the oriented and stable-isotope labeled silk fibers. The dynamics of the 2H labeled B. mori 

silkfiber was also clarified.1) 

On the other hand， the primary sなuc加reof the si1k is heterogeneous although there are 

many repeated sequences in the chain. Therefore detailed structural characterization with 

several solid-state N.t¥伎 techniquescoupled with synthesis of selectively isotope-labeled 

model peptides seems to be very effective. We used combination of several solid-s句teN乱1R

techniques such as use of conformation-d叩endent13C chemical shifts on the basis of 13C 

chemical shiftcontour plots as a function of torsion angle， 2D spin-di伍lsionNお1Rand 

REDOR (rotational echo double resonance) methods. The secondary structure of the 

appropriate model peptide， (AG) 1 5， as a model for the crystalline domain of B. mori si1k 

fibroin before spinning ( Silk 1 ) was. clarified to be repeatedβtum type II struc加reby 

combination of several solid-s句teNMR studies mentioned above.2) The appearance of 

lamella structure after Silk 11 treatment of (AG) 15 was shown from detai1ed N乱1Ranalysis of 

each Ala 13Cs peak of五fteen(AG)15 peptides with selectively different 13C A1a Cs labelings.3) 

1) C. Zhao and T. Asakura， Prog. NMR Spec.， 39， 301・352(2001) and referencestherein. 

2)主As紘ura，et al.， Macromolecules (2005) in press. 

3)主Asakura，et al.， Protein Sci. (2005) in press. 
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Z9Si and 27 AI NMR characteristics of octahedral SトAIdisorder in high-

pressure aluminosilicate minerals 

認an戸1Xue1， Masami K創昭雄i1， Hiroshi Fukui 1， Eiji 1ω1， TakafUtl1iHashimot02 
1 Inst. Study Ear也、Interior，Okayama Univ.， Misasa， Tottori， 682-0193 Japan 
2 (垣anyu@misasa出 ayama-u.ac.jp)
Faculty Sci.， Kumamoto Univ.， Kurokami 2・36・1，KUD1amoto 860・8555Japan 

Introduction 
Cha悶.cterizingSi-Al order/disorderisanimpor鈎nt抱skof materials sCIences and 

mineralogy. In the伺 seof tetrahedral∞ordinated Si and AI， numerous studies have revealed 
that NMR is a pa託icularlypowerful t，∞1: the 29Si chemical shift changes systematically to less 
negative value with increasing Al/Si ratio in the next nearest neighbor (NNN) environment. 
Down into the earth' s interioζdensity increase is accompanied by an increase in cation 
c∞rdination，such that at the deeper part of the Earth's mantle (>660 km)， all minerals 
contain Si andAl solely in∞帥edralc∞rdination. Here we report the自rst29Si and 27Al 

NMR results on high捌 pressurealuminosilicate min町alscontaining intぽconnected∞tahedral
Si and Al. This study Is not only important for understanding the thermodynamic and physical 

prop凶 Iesofthe Ea的，s interior， but also of thωretical Interest because the range of chemical 
shift due to∞tahedral Si-AI disorder has恥enunknown thus far. 
Experimental Methods 

High-pressure samples have been synthe~ized using a Kawai舟rpedouble-stage uniaxial 
split-sphere multi唱 vilapp紅 atus.29Si and 27 Al MAS NT.低specなawere obtained at a 

resonance企equencyof79.5 and 104.3恥任iz，respectively， using a Varian Unity-Inova 400 
MHz spectrometer and a J紘obsen-句rpe5 mm or Doty 4 nun CP-MAS probe. Chemical shifts 
are referenced extemally to tetramethylsilane (TMS) for 29Si， and 1 M aqueous solution of 
Al(N03)3 for

27 Al. 
Results and Di舵 ussions

The first mineral studied is 伸縮eegg (AlSi030H) synthesized at about 17 GPa and 
10∞OC. The structure of thisphase has been refined from powder X刊 ydi質問.ctiontoa 
rutile-likestructurewithanorderedarrangementofSiandAl∞tah吋ra，although
the significance of par出1Al-Si disorder was not evaluated (Schmidt et al吋 1998，Am.
Mineral.， 83，881). There isone uniqueSiandoneAI siteinthe unitcell: each 
Si has 3Si and 6Al NNN and eachAlhas6Siand3AlNNN， with 1I3NNN ofeachUnked 
through edge-sharing and 213 corner-sharing. However， our lH_ 29Si cross-polarization (CP)-
MAS NMR results revealed three peaks near -183.4 ppm，ー173.9ppm and -159.4 ppm， 
suggesting the presence of Si-Al disorder. The relative intensities are 21.6%， 70.7% and 7.7%， 
which do not vary with contact times between 0.01 and 20 ms and thus must reflect the true 
abundance ratio. These peaks roughly fall within the range reported for ω阻hedralSi， and are 

less negative than that of the struc 
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One-dimensional dynamical conformons investigated by nuclear spin relaxation 

Naoki Asakawa中 andYoshio Inoue 
Deparlment 01 Biomolecular Engineering; Tokyo Institute 01 Technolo!Jy. 4259 B・55Nagats担ta-cho，

Midor千加， 白 kohama，Kanag品切a226-8501， Japan， email:nωak，晶ωa@bio.titech.品c.jp

Introduction Nuclear magne七ic resonance(NMR) 
spec七roscopyunder inhomogeneous magn的icfield is one 
of promising nondes従uctivemethods for inve呂志igating
七ranspor七phenomena. Several 副総mpもshave re回国ly
been reported七omake NMR measuremen旬。fulもraslow 
di仔usionin solids. Among出ese，もhepulse field gra-
dien七(PFG)technique wi出 strongmagnetic field gradi-
ent(MFG) has been given much 副総帥ionおrde色ection
of such diffusions. However，七hePFGもechniqueinvolves 
some probleUls if七he同rgetsys七emhas large i凶ernal
MFG compared ωexternal PFG叫 d/orlarge heもerogか
neous MFG. In solids the diffusion coefficient can often 
be small and a local internal MFG， which in some cases 
heterogeneous組 d/oranisotropic， can be remained， re・
sulting in出ecruciallimiting factor of the method. Here 
we describe a novel me七hodfor investigatingもhecon-
formon dynamics and internal magne七icfield gradient 
in lowべlimensionalsolids by nuclear magnetic relaxaもion
measurements. 

Methods Our me七hodconsもitu七esof出ethree procEト
dure: i) estimation of出.ediffusion coefficien七，D， from 
七heslop ofもheRIVS. ωploもandthe second moment 
of specもrumifもhelongitudinal relaxation rate show the 
w-0.5 dependence， ii)七heもransverserel拡 a七ionmeasure-
ments wi七h出eCPMG spin echo as a func七ionof echo 
time， and七hebes七fi七日imul叫ionby lD Bloch-Torrey 
simt由主ion1う offi島er託in時g色出h恥eva司乱.lu
iii)もh加.edeω七eぽrmina拡色iぬon0ぱfase叫七 Oぱfp抑arameω七eωrs飲:D，Lんs，and 
G企omi) and ii). 

Results and Discussion The longiもudinalrelaxation 
of poly(4-methyl出i儲 ol.Eト2，5-diyl)wi位1a regioregularity 
of出ehead-tcトheadtype[HH♂4MeTz] showsもheω-0.5
dependence a七295K.2 The dependence can be described 
by出ecalculation of dynamical susceptibiliもybased on 
a one-dimensional random walk model. The following 
equation is obtained asa conclusion; 

町= 地f(←和12W-1/2 (ifω<7.山1)

where f(ω) isもhecorrelation function， 7" isもhecorrela-
七iontime identical初出einverseof七hejumping raもe，and
M2 is出ese∞nd momerr七ofthe interaction出前 affects
もherelaxaもion. For the omトdimensionalrandom walk 
model， LlX2/7" = 2D， whereムxis the jump distance of 
one random step during time 7C; forもheconformon of 
HH-P4MeTz， 7" is deten:nined as O.33ns andムxis esti-
mated部七hele時出 ofthe monomer(O.4nm). Therefore， 
D = 2.4 x 10← 10m2・S，.-1.

In many gl酪 syor disordered solids，disもributioninもhe
correl抗 iontime was realized and accounded by modi-
fyingぬecorrelaもionfunction with the ex七endedexpか
ne凶 alftmction(侭K白ω01伯hlrm山 c出h

1 N.As鈍副a必k王偽awa丸， K.Ma抗，tsuba彼.ra，a拙.ndY.Ino∞ue， Chem.Phy，戸畠.Let仇tι.，
24胡06，21訪5(σ2∞5め).
S.Mori， Y.Inoue， T.Y:創 n叩 l0to，加dN .Asakawa， Phys.Rev l 

B71， 054205(2005). 

by using modifying the spectral densi七yfunction wi出
Col('トCole，Cole-Davidson， Havriliak-Negamiもypes，and 
so on. The criもicalslowing down can often be observed 
at temperatures closed七othe second-.order phase七ran脅

威七ionor glassもransitionifor NMR l.ongitudinal relax-
a七ionexperimenもS，七出hea蹴co吋ela訂.ra瓜鋭も“iめonof 七由h加es叩pi加nr叫el拡.

a抗七ioncan be observed and also deω七e舵C七旬eda 七総epe釘，ra抗，tur問e 
independent pμIa叫志e鵠audue も加.0reaching 七出heslow mo叫もionl 

regimロ1隠e(μL仏ωιυ山1
rela阻X前ionra総 (7;1)is smal1er出anもher四 onan間仕e-
quency. The existence of七heslower s七ructuralrelaxaもion
raもe七han七heresonance仕equencymusもinducea singu-
lariも，ya七位1eangular frequency of ω=  7，，-1 in七hespeo・
もraldensiもyfunction， which should lead七othe change in 
は1epower law. For HH-P4MeTz such a singularity was 
noもde七日C七ednear出eorder-disorderもransitiontemper-
atureinamely，出eω-1/2dependence was preserved. We 
describe the alもernativeexplanaもionfor the preservaもion
of出epower law in也efollowing. 

Assumingぬeone-dimensional fluc七uationinstead of 
出.eiso七ropicone (Debye model) and dis従ibutionof出e
correlation time，七hespec七raldensity func七ionwi七ha cor-
relaもiontime distribu七ionbecom四七obe the following 
form:3 

f(ω) ::ザ100

p(7c)7~/2 (2) 

where p( 1"，，) is a probabili七yofwhich鉱山cturalrelaxation 
time is九・FromEq.2，七heω-1/2law is preserved irre-
spective ofもhesもructuralheもerogeneityand出elH_1H 
spin diffusion， by virtue of separaもionof variables，ωand 
7c・ThissiもuationIS realisもicwhen the one-dimensional 
modulation waves of backboneもwis七hasa dispersion. 
針。m七heabove mentioned procedure for fitting， we were 
able to uniquely deもerminethe three parameters for HH世

P4MeTz: D， Ls， and G by using出.evalue of D deter-
mined above(Ls = 22μm and G = 356T.m-1). 

The method developedhere will be usefulもoIllves-
tig剖eもranspor七phenomenain low dimensional solids， 
such as transpor七ofelemen出ryexcita七ionssuch as la七七ice
defec旬， excitons， and charge carriers， and so on. Fur-
ther， recen七developmen七日 on magnetic resonance force 
microscopy(MRFM) show出品 onecan perform in situ 
imaging with a scale of several七ensof nanomeもers，where 
ul七rahigh magne七icfield gradients of over 103 

rv 104 T /m 
are generally used. Up七onow，七hereare no publications 
available to obtain spin“ 配homeasurements under a con回

dition of such a huge MFG， whieh can be comparable 
もolocal magne七icfield gradient wi出前omicscale. The 
meもhodpresen七edhere wiU be useful for analyses of such 
experimen七sas well. 

3 N.Asakawa， M.Ohira， K.Yi銘awa， T.Yi制namoto，組d
Y.lnoue， eprint:arXiv:cond-matj0507515. 
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BLS6 NMR of Aluminium Alloys 

Kate Nairn， Tim Bastow， George Yiapanis， Anita Hill. 

CSIRO Manufacturing and Infrastructure Technology， Private Bag 33， Clayton South， Vic， 3169， Australia. 
Emai.l: kate.naim@csiro訓 I

Small precipitate partic1es provide aluminium alloys with their strength.百le.pぽticlesalso affect ductility， creep resistance and corrosion 
properties‘ Identification of the relative amounts of the various precipi旬teph出 esis vitally important in designing better alloys and in 
designing better heat-treatments for the current al1oys. Measurement of the 合actionof alloying element still in solid solution is crucial to 
identify the driving force for further precipitation. 

Fortunately，回veralimportant alloying elements are NMR-active. 45SC spec住acan be used to 
trace the growth of precipitate particles in A1-Sc welding alloys [Celotto 2'∞0]; 7Li spectra of 
Al-Li alloys reveal the two di仔erentprecipitates that can form in these materials; and o"'Cu 
NMR gives a wealth of information on the complicated precipitation properties in a range of 
A1-Cu containing alloys [Bastow 2003]. 

官lIspaper presents a brief review of precipitation processes as studied by NMR， and comp紅'es
the results obtained 合omthe NMR spectra with those obtained using other metallurgical 
techniques (such as hardness and transmIssion electron microscopy). Particular emphasis is 
given to charac~侃rising the effect of small additions of Cd ¥中onthe precipitation 戸∞essin A1-
4 wt. % Cu via u"Cu NMR. 

A typical 63CU NMR spectrum of an Al-4wt.9もCualloy is shown in the figure. These 
measurements are performed on metal powders， without spinning the sample. Although the 
lines are broad， well resolved peak.s are obsぽ ved.百lesepeak.s correspond to particular phases 
within the alloy system. 

S. Celotto and T.J.Bastow， Philosophical Magazine A， 80， 1111蜘 1125，2000.
T.J. Bastow and S. Celotto， Acta mater. 51， 4621-4630， 2003. 

GPZ._ 
v.>Cu spectrum of Al-4 wt. % Cu 
alloy， solution treated， quenched， 
and aged at 1300C for 95 hoぽ s.
[from Bastow 2∞5] 

。"

T.J. Bastow and K. Nairn， Magnetic resonance to s加dynanoprecipitation in light metal alloys， Chapter in "Nanos加 ct町 'eControl"， eds. AJ. 
Hill and R.L. Hannink， to be published by Woodhead Publishing. 
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BLS7 
Chemical shi長 andspin~lattice relaxation of helium-3 

confined in micropores 

Shigenobu Rayashl 

Research Institute of Ins加1質問:ntationFrontier， National Institute 

of Advanced Indus剖alScience and Technology (AIST)， Tsukuba 

Centra15， 1・1-1Higashi， Tsukuba， Ibar紘i305・8565.

129XeN恥1Ris widely used to explore the pore using xenon as a probe. 百lediameter of a 

xenon atom is about 0.44 nm， and thus pores smaller由加 0.44nm are di茄cultto be 

charac飽rized. 百lediameter of Re (about 0.28 nm) is smaller than that of129Xe， and 3Re is 

much more NMR嗣 sensitivethan 129Xe. Consequently， 3Re N恥1Risexp郎防dto be use白lto

characterize the smaller pores wi也inthe shorter time. In the present work， the smaller 

micropore has been explored by 3Re NMR. 

3Re NMR spectra were obtained at room tempera加reand at Larmor企equencyof 152.45 

阻 lz. Fig. 1 shows the 3Re NMR sp邸 trumfor KA zeolite (molecular sieve 3A) at蜘 3Re

gas pressure of 100 kPa. The spec加盟1consists of two peaks. The peak marked by * is 
ascribed to 3Re in the gas phase， because this peak is observed even when the sample加be

wasemp匂r. 百legas peak at 100 kPa is set at 0 ppm in this work. Another peak is ascribed 

to 3Re in血emicropore， whose position depends on the material.百lechemical shifts are 

1.72， 0.28 and -0.58 ppm for KA zeolite， NaA zeolite(molecular sieve 4A) and high-siliω 
ZS!¥.ι5， respectively. 

百lee:ffective channel dimensions町'eabout 0.3， 0.4組d0.54 nm (actually 0.51xO.55 nm 

翻 d0.53x0.56 nm)品rKA zeolite， NaAzeolite and high・silicaZSM-5， respectively. 百le

chemical shi食increaseswith decrease in the 

pore size. 百lUS，the signal of 3He confined 

m出emicropore is shi食edby interaction 

with the pore wall. This correlation is 

similar to that for出e129Xe chemical shi丘

In ∞nclusion， 3Re Nl¥底 isuseful to 

probe sub・nanome加 pores，which is 

complimentary to 129Xe NMR and the gas 

absorption method. A calibration curve 

should be built up by measuring a number of 

model substances whose pore sizes 訂@

clearly de白led. Once the calibration curve 

is ()加ained，出epore size and Its dis出bution

can be derived for unknown samples. 

Spin-lattice relaxation times of 3Re in由e

micropores wi1l also be presented and血e

relaxation mechanism wi1l be discussed. 
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Fig. 1. 3Re NMR spectra for KA 
zωlite. The pressure of the gas 
phase was 100 kPa. The宰 marks
indicate the signal of the gas phase. 
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Sunace acidity of BF;JAI203 catalyst as studied by 

solid state NMR and theoreticalcalculation 

Feng Deng，Jun Yang， Anming Zheng， Mingjin Zhang， Qing Luo， Chaohui Ye 

State Key Laboratory of Magnetic Resonance and Atomic and Molecular Physics， 
胤JhanInstitute of Physics and MathemEJtics， Chinese Academy of Sciences， 
Wuhan 430071， China 

Alkylation of isobutane with butene produces the important component of 

high-octane and clean陶 burninggasoline. Industrial afkylation processes are using 

either sulfuric acid or hydrofluoric acid as acid catalysts町 Theliquid acid alkylation 

catalysts are highly toxic， Corrosive and dangerous to lifeor health during the use 

and the transportation. Many different types of solid acid have been studied both 

in industry and academic institutions as the alkylationωtalys蛤.BFa/y-Ab03 is one 

of the most promising alkylation catalysts for either HF or H2S04 replacement. 

However， the structure and nature of acid sites on the BFa/y-AI203 solid acid 

catalyst are still unclear though there are many patents concerning with 

preparation and catalytic performance of the catalyst. In this work， multinuclear 

solid国 stateNMR techniques and DFT quantum chemical calculations were 

employed to investigate the detailed structure of acid sites on BF3/y-AI203 

alkylation catalyst. The NMR experiment results indicate that gaseous BF3 is able 

to react with the hydroxyl groups present on the surface of y-AI203， leading to the 

formation of new Bronsted and Lewis acid sites. The 1H/11B and 1H/
27 AI 

TRAPDOR experiments suggest that the 3.7 ppm signal in 1 H NMR spectra of the 

BFaly-A1203 catalyst is due to a bridging B・OH-AIgroup that acts as Bronsted acid 

site of the catalyst. On the other hando Lewis acid site on the surface of the 

伺 talysts，as revealed by 31p MAS and 31P/27 AI TRAPDOR NMR of adsorbed 

trimethylphosphine， is associated with 与∞ordinate-OBF2 species.13C NMR of 

adsorbed 2-13C-acetone indicates that Bronsted acid strength of the ωta加tis 

slightly stronger than that of zeolite HZSM-5， but still weaker than that of 100% 

H2S04， which is in well agreement with theoretical prediction. In addition， DFT 

calculations afso reveal the detailed structure of various acid sites formed on the 

BFaly-A1203 catalyst and the interaction of probe molecules with these sites. 
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Auto-inhibition of Xl1slMints Scaffold Proteins Revealed by the Closed 
Co汲formationof the PDZ Tandem 

Jia-Fu Long， Wei Feng， Rui Wang， Ling幽NgaChan， and Mingjie Zhang 

Department of Biochemis句"Molecul紅 NeuroscienceCenter， Hong Kong University of 
Science and Technology， Clear Water Bay， Kowloon， Hong Kong， P. R. China 

Xlls&厄ntsare a family of multi・domainadaptor proteins composed of divergent 
N・tennini，a conserved PTB domain， and a pair of PDZ domains at the C-termini. Many 
proteins can interact with the PDZ tandem of Xlls， although mechanism of such 
interaction is unclear. We discover白紙thehighly conserved carboxyl飽ilofXllαfolds 
back and inserts into the target圃 bindinggroove of the frrst PDZ domain (PDZl). The 
binding of the carboxyl協ilto PDZl occludes other旬rgetpeptides企ombinding. This 
auto-inhibited confonnation of Xll requires the two PDZ domains and the entire 
carboxyl tail to be covalently connected to form an integral structural unit.百leauto咽

inhibited conformation of the Xll PDZ tandem not only provides mechanistic 
explanations to the unique target binding properties of the protein， but also hints at 
potential regulatory mechanisms for the Xll-target interactions. 
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Molecular recognition between PDZ domain of AF・6

and Bcr 

YUll'戸1Shi， Jihui WU， Quan Chen， Xiaogang Niu 
Hefei National Laboratory for Physical Sciences at Microscale and 

School ofLife Science， University ofScience and Tec加ologyof China， Hefei， 230026， 
China 

Protein-protein intlぽ'action plays an important role in various cellular processes. 

Understanding how individual protein圃 proteinin旬:ractionfunction in time and space require 

detaHed genetic， biωhemical， and structural characterization. NMR spectroscopy is highly 

suited to investigate molecu1ar interactions between proteins or proteins and peptides at close 
to physiological conditions. It is possible to ob旬ina high resolution 位 協 加reof a complex 

and also feasible to map出einteraction interface. 

The human AF -6 gene has been identified as a fusion p訂tnerof ALL-l in human acute 

myeloid leukemia. Now， it is known that AF-6 is a component oftightjunctions and adhesion 

junctions. It may functions as a molecu1ar scaffold integrating the signals related to cell 
adhesion and cytoskeletal reorganization. We determine the three dimensional complex 

struc加reof也eAF・6PDZ domain with C-terminal p句tideof protein kinase Bcr. We found 

that the binding mode of AF-6・PDZ/Bcris significantly di鉦erentfrom that of the canonical 

class 1 or class II PDZ domain. In addition， our results revealed that AF・6PDZ 

domainIBcr complex undergoing fast chemical exchange between binding state and企eestate. 

Implications of由民phenomenafor AF・6釦nctionis also discussed 
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Probing the inter-domain motion ofN-terminal tandem PDZ 

domains of PSD・95with residual dipolar couplings 

WenningW.釦ga，Jiafu Longb聞 dMingjie Zhangb 

(a. Dep紅白nentof Chemis句r，Fudan University， Shanghai 200433， China; b. 
Dep訂加lentofBiochemis的r，Hong Kong Universi句rof Science and Technology， 

Clear Water Bay， Kowloon， Hong Kong， China) 

PDZ domain-containing proteins play cerr佐alroles in bindingラc1ustering，組d

sub-ceIluar targeting of membrane receptors. In multi-PDZ proteins， the tandem 
arrangement of PDZs was shown to be functionally significant [1]. In曲iss卸dぁthe

solution s位uctureof the宣rsttwo PDZ domains of PSD・95complexed with Cypin 

peptide is solved with mulかdimensionalNMR spectroscopy. Residual dipolar 

couplings of backbone NH wぽeused to identify由emobility of血estruc加re.

Analysis of the alignment tensors組 d由eda胞 patt側 1of dipolar couplings [2] implies 

that the two peptide-binding PDZ domains move independently in solution without 

any static inter-domain orientation.官邸 contrastswith the case ofligand・企eefi∞nof 

PDZl・2[1]， which has a relatively fixed domain orientation. The change of 

inter-domain mobility upon peptide binding accounts for the err柱。pygain during the 

target binding of PSD・95scaffold protein. 

Re島rences:

1. Long， 1.， Tochio， H.， Wang， P.， F姐，1.-S， Sala， c.， Niethammer， M.， Sheng， M. and 
Zhang， M. (2003).1 Mol. Biol. 327，203圃 214.

2. Braddock， D. T.， Cai， M.， Baber， 1. L.， Hu組 g，Y， Clore， G M. (2001).1 Am. Chem. 

Soc.123，8634圃 8635
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Solution Structure of the kinase inhibitory region and extended SH2 domain of 
SOCS3. 

J.J.Babo!!， S. Yao， D. DeSouza， L. Fabri， M. Baca and R.S. Norton 
The Walter and Eliz，αHalllnstitute ofんledicalResearch， 1 G Rの'alPar，αde，Pαrkville 

SOCS3 is a member of the SOCS family of proteins (CIS， SOCS 1-7)， that inhibit 
cytokine signalling by binding to tyrosine phosphorylated signalling intermediates such 
as receptor sub-units and Janus kinases (JAKs). The SOCS family is characterised by an 
N-terminal domain ofvarying length， a src帽 homology2 (Sl投)domain and a C-terminal 
SOCS box. SOCS3 shows a strong interaction with phosphotyrosines on a number of 
cytokine receptors， including the gp・130receptor， via its SH2 domain and can then 
inhibit receptor bound JAK tyrosine kinase activity through the action of the kin部 e
inhibitory region (KIR) (1)， a stretch of twelve amino acids immediately C-terminal to 
the SH2 domain. The SOCS box itself interacts direct1y with the elongin B/C complex 
and may regulate the stability of both SOCS3 and SOCS3・associatedsignalling 
proteins (2). 

As full length SOCS3 displays very poor solubility we determined the solution 
structure of a 164 amino acid region of SOCS3 by nuclear magnetic resonance (1'恥1R).
This construct encompasses the kinase inhibitory region (KIR)， extended SH2 
subdomain (ESS) and SH2 domain. The structure was determined in complex with a 
tyrosine phosphorylated peptide合omthe gp・130receptor.SOCS3 was well struc知red
over the majori句rof its length except for the presence a 40 residue stretch that we 
determined as being completely flexible and unstructured on the basis of NOEs and 
relaxation data. This region has functional significance. The structure of SOCS3 
generates a number of insights into functional aspects of the protein. 

(1) Nicholson SE， Willson T A. Farley A. Starr R， Zhang JG， Baca M， Alexander WS， Metcalf D， 

Hilton DJ， Nicola NA. (1999) EMBO J. 18: 375-385. 

(2) Zhang JG， Farley A. Nicholson SE， Willson TA. Zugaro LM， Simpson RJ， Moritz RL， Cary D， 
Richardson R， Hausmann G， Kile BJ， Kent SB， Alexander WS， MetcalfD， Hi1ton DJ， Nicola NA and 
Baca M. (1999) Proc Nat! Acα'd Sci. 96: 2071・2076
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NMR Solution S釘uc加問。，fhPrxVI， a 25kDa 1・CysHuman Peroxiredoxin Enzyme 

盈加凶 Hon~， Ji∞nShina， Sang %ω1 Kangb ，and Weontae Le宮崎

aDepar仰 entOf Biochemis，的1， Yonsei Univers物 Seoul120・749，Korea; bCenter for Cell Signaling 

Research and Division ofMolecular Life ScienaふEWi加 WomansUniversi秒¥SeoulJ20・749，Korea 

Peroxiredoxins (Prxs) are the family of白iol・specificantioxidant proteins and they are also 

known部 thioredo泊nperoxidasesσ'Px) or al匂rl・hydroperoxidereduct部 es.Human PrxVI 

(hPrxVI) belongs to the distinct c1ass of l-Cys Prx， which contains only one N-tenninal 

conserved cysteine residue， and cannot use thioredoxin. Even血ougha physiological reducer for 

hPrx VI is stiU unknown， it has been shown that hPrx VI mediates the reduction of hydrogen 

peroxide wi也theuse of electrons企oma nonphysiological electron donor， di出。伽eitol(DTI). 

百lesolution struc随時 ofthe hPrxvi was determined using heteronuclear multidimensional 

NMR spectroscopy. NMR da抱 showsthat the secondary s加lctureof hPrx VI in the reduced 

state consists of細 1s-s仕組dsand six α-helices.官lese∞ndary s加lC加reof the wild匂pe

mpnomerichPrx VI in solution is slightly di茸erentfrom that of也edimeric mutant form 

detennined by X~ray c:rystallography.τ'hetopology ofhP限vi∞uldbe divided into two globular 

domaIns， which include a large N-tl即 nina1domain with thioredoxin fold and a small C-tenninal 

domain. The.N-terminal domain is comprised ofseven s-sheets and five α-helices， whereas the 

C-terminal domain is four s-sheets and one α-helix. Two domains are connected by a long 

flexible loop.官邸 studywil1 serves as a館 uctural企ameworkin understanding various 

biological functions of peroxiredoxins. 
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Redox-dependent conformational rearrangetnent ofprotein disulfide isomerase 

Yoshiki Yama伊lchi1， Aya Maeno l， 2， Michiko Nak加02，Chiho Mur，成加註1，Hiroaki Sas詑awd，τ出lshiHarada 1， Eiji 

Kurimoto1， Takeslu 1伊lchi3，Ke勾iInaba4， Osamu Asami5， Tsutomu K勾in05，Jun Kikuchi6，組dKIoichiKat01，2 

lGraduateSchool of Pharmacel胤calSciences， Nagoya City tJniversi句r，Nagoya， Japan， 2Institute for Molecular Science， 

Ok砿aki，Jap組，3Bioscience Research Laboratoiy， Fujiya Co.， Ltd.， Hadano， Japan， 4 Insti加tefor Virus Rβsearch， Kyoto 

University， Kyoto， Jap.an， 5Toyo阻Centra1R~search & Developtnent Labs. Inc.， Nagakute， Japan， and 6Plant Scieilces 

Center， RIKEN， Yokohama， Japan 

Protein dislllfide isomerase (PDl) is a folding assistant opetating in theendoplasmic reticuluin，組dcatalyzes由eformation， bteakage and 

rearrangement of disulfide ¥，>onds of its substrate ptoteins. PD 1 has a modular stmc知rewi血fourglobular domains， a， b， b' and 0' plus a 

C-terminal acidic extensioll.. The homologous 0 and 0' domains c∞taina cy:steine paii in a WCGHCK active site seq'!lence motif directly 

involved in白iol...disulfideexchange reactions. So品r血esolution structures ofthe 0 and b domains.h!lve teen reported to be thioredoxin folds. 

We have &hown血atsubstrate bindjng site ofPDI is primarily composed ofthe b' and a' domains. 

Here we report NJ¥I偲structuralanalyses of也ree..dimensiona1structures， substrate req)gnition， and domain-domain interactions of出eb' 

and a' domains ofthermophilic fungal PDI. Isotopically labeled b' and ar domains as weU創出eftagmen臼composedof世間seiWo domains were 

expressed in E.coli. Inspection ofNOE) chemical shift) and residual dipQlar couplin.g data revealed白紙 1)也.ebl and a' domain assumes typical 

thiredoxI1l folds自2)sutstrate analogs， e.g. somatostatin姐 dmastoparan， bind a hydrophobic area spanning the b' and a' domains in their 

oxidized f01lU， and 3) reduction of$e active site ofthe q' domain results in its increased contact with the b' domain， tendering世lehydrophobic 

area lesS acce&sible. On the basis of也eseda抱，wesug&eSt伽 t由民 confotmationalrearrangement causes redox-dependent interaction ofPDI 

with Its subs回.tes..By uSe ofintact PDI labeled with 13C at cysteinyl carbonyl carbon，we have also demons回 tedthat redox behavior of the 

active sites are significantly di百erentbetween the a組 d0' domains.百ws)subs住atebindiIig and catalytic activity ofPDI are regulated by血e

versatile domain..domain int町actionsofthis modular eI珂岨le.
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NMR study on Antiblotics Targets 

Bong-Jin Lee 

College of Pharmacy， Seoul Nationat University， San 56イ，

Sillim-Oong， Kwanak-Gu， Seouf 151-742， Korea 

abstract 

Today scienHfic strategy in drug discovery and deve~opment is changing rapidiy. After 

determining the three-dimensional structureof bioactive macromolecules， which are 

the main targets of novel drugsヨsmallmolecules can be designed and synthesized to 

fit into the binding pockets. Many druggable protein targets arebeing discovered with 

compleむonof the analysis of human and many bacterial genomes. Researchers in 

several1arge pharma偲 utic剖firmsare already making theIr e背ortsto dis∞ver drugs 

targeting these proteins巨 1nour1ab， we have studied the structure of antibiotics target 

proteins from pathogenic bacteria by using NMR. The structure-function relationship 

of several proteins from Bacillus pasteurii and Helicobacter pyroli proteins wili be 

discussedin lhis .talk. 
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Analysis of intracel lular drug uptake using PFG NMR 

Kyuhong Lee，Gyo-Seon Yeom， Jee-Hyun Cho， Chulhyun Lee， Chaejoon 

Cheong， Kwan Soo Hong 

KOREA BASIC SCIENCE INSTITUTE 

lntracellular molecular企uguptake of nicotineamide into cel1s has been obsぽvedusing a PFG 

NMR(pulse field gtadient) technique at Bruker600 MHZ (14.1 T) NMR spectrometer. PFG 

NMR is one of methods for me~uriIÌ.g molecular di伍lsion.The apparent tw'o cωnponents 'Of 

di伍lsi'Onof命ugmolecules were measured企'Om media with in-viv'O cells. Fr'Om the 

experimenta1 data， we are able to ana1yze the apparent1y di宜erenttw'O diffusion c'Oefficients 

which are from intra-and extra-cellular drug m'Olecules and how many drug m'Olecules g'O into 

the cells as a伽 lction'Of time. The PFG NMR can be a useful t'Ool t'O rea1ize if a世ugmolecule 

entered the cells 'Or not. It can be used for a druglmolecule screening in micro-

sized compar出lent.
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Metabolomics by NMR: Assessment of Lentil Metabolite Diversity 

Simone Rochfortl， Craige Trenerryl， Nathan Neumann2ヲJoePanozz0
2 

Environmental Health and Chemistry， Prim紅yIndustries Research VictorIa 
Dep釘加lentof Primary lndustries 

IWerribee Centre， 621 Sneydes Road， Werribee Victoria 3030 Australia 
2Horsham Centre， 110 Natimuk Road， HorshamVictoria 3400 Australia 

Metabolomics is the study， quantification and qualification of the metabolites a system 
(cel1， tissue， or organism) produces. The characterisation of sys缶m'smetabolites utilises 
cu制ngedge technology in analytical science， in particular， Nuclear Magnetic Resonance 
spectroscopy (NMR). NMR can be employed with computational algorithms for analysis 
and integration of information and be used in the analysis of secondary metabolites. 

There are thousands of cultivars of lentils but relatively few are produced commercially. 
At the Department ofPrimary Industries.the ailIl is旬 producevarieties of plants that may 
provide health advan胞gesbeyond basic nutrition (紅白nctionalfood).. The. disease抱rget
is type II diabetes -a disease白紙isof increasing prevalence. There is epidemical 
evidence that lentils， chickpeas in particular， reduce the severity ofthis disease. Qur aim 
is to investigate and enhance 出Iseffect by selecting for commercial production， varieties 
of plants that contain greater quantities of beneficial bioactives. The initial wo武 isan 
assessment ofbiochemical diversity ofthe available chickpea strains. This assessment is 
carried out employing N恥m.metabolomic techniques. 

This paper will discuss the da包 acquisitionparameters and da胞handlingissues白紙must
be considered and present our initial results demonstrating the power ofNMR techniques 
for metabolome assessment. 
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Di符usionBased NMR and Application 

Maili LlU Guoyun BAI， Xu ZHANG and Chaohui YE 

Wuhan Center for Magnetic Resonance， State Key laboratory of Magnetic Resonance and 

Molecular and Atomic Phys防， Wuhan Institute of Physぬsand Mathematics， Chinese 

Academy of Sciences， Wuhan 430071， PR China 

D印i汗恥us剖i。∞nbased NMR sp閃ec鮒t廿r。偽sc∞。p似払 a副i恰s鈎。knowna鎚sdi背仇uωJ厄尉s剖i。∞n-ord偽el'1陪edspectroscopy (ρDOSYη)， 
has become a powerful tぬ。∞。01i加ns剖tuωdy凶in勾9intermolecular interaction and char，悶'acte制r同iz剖in時1喝g 
biological molecules in body fluids. There are a number of factors that may affect the 

accuracy of di宵Usioncoe背icientmeasurement， such as thermal convection; chemical 

exchange and internuclear Overhauser e宵:ect(iNOE). E宵:ectof thermal convection has been 

known for many years and can be compensated by using double gradient spin-echo. The 

e偽 ctof chemical exchange and iNOE on diffusion coe開cientcan be used as new 

parameters to study the molecular interaction. The dependence of diffusion coefficient on 

the molecular size provide a now dimension for separation of complex rriixture，as well as 

the study of binding capacity and dynamics of ligands on proteins. In this presentation， the 
recent works from our laboratory in reducing artifacts in NMR diffusion measurement and 

application ofthe approach is introduced. 
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Devel()P1Uent of~ fuUy-adiabatic spin echo imaging sequence 
and itsappliéatio~ to 九 mapp~Ìlg iri the~uman brain ~t 4. 7T 

F. Mitsumori 1， H. Wa砲nabe¥N.Takaya1， M. Garwood"" 
lNatl Inst. for Environmental Studies， 2U出V町sityof乱1innesota

T2 is an important p釘ameterwhich produces∞ntrasts in the in vivo MRI. However，乃
measurement at副ghfield is problematic. A spin echo sequen∞using an ordinary sinc pulse 
as血esli田 selectivexefocusingpulse cannot refocus a11 the coherence due to the incomplete 
sIiCeselection. When mu1title-'echoesare collected'by the 'mefhod， "the 10ssofcohetence is 
cumu1ative in each 180・degreepdse，leading to eITOIleOIls乃 measurements. 百le
occurrence of stimubited echoes after se∞Ind 180・degreeptilse makes the situation mote 
complicated. At. high field也isproblem'becomes wぽ sedue to the血creasein the Bl 
inhomogeneity. It has been known白atthe use of a pair of adiabatic pulsesおrthe refocusing 
gives very precise slice selection， being used島rlocalized spec佐oscopy(LASER) (1)， and for 
a single echo spin echo sequence (2). We implemented mu1tiple pairs of the hyperbolic secant 
pulses 白血ereおcusingto由espin邸 hosequence to obtain acCurate Tz decay in the 
multi-echo measurements. 

事 T2values in various gel phantoms obtain吋 by也issequence were ∞mpared， with those 
obtained by a noIl‘selective CPMG ，sequence， and proved to' be well coincided. 百len，白e
method was applied tot:he human brain.. Twelve ( six male and six female) adult volunteers 
were examined. Six echoes were collected with TRlTE of 4000126， 52， 78， 104， 130，釦d
156 ms with an echo spacing of 13 ms. Data matrix of 256 x 128 was col1ected in出eFOV
of25.6 x 25.6 cm wi由 aslicethiekness of 2.5mm， giving a spatial resolution of 1 x 2 x 2.5 
mm. Slice plane was set across the basal ganglia regionin由etransaxial orientation. 

A句rpicalT2 map is shown in Figure 1 along with a Tl map obtained in the same slice. T2 
values in the grey matters (GM) in caudate，卵胞men，and thalamus were 54:1:2， 50土2，55::1::3
ms， respectively，while血osein white matters (WM) in genu and splenium in corp邸 callosum
W釘 e52土3，and65土4ms， resp邸 tively. The T2 value in globuspallidus was as short as 34::1::1 
ms， and that of CSF was as long as 840土150ms. In generaI， T2 values iri the' brain 
parenchyma were 30 -40 % decreased compared with those values obtained at 1.5T. One 
notable thing is that WM  in optical radiation and posterior p制 ofco中国伺110sum(spl偲 ium)
showed long T2over60 ms， even longer th組 thosein註leneighboring GM， while deep WM  
i:u由efron句l∞rtexalong with anterior part of∞甲山 caUosum(genu) had shorterT2 than 
those in neighboring cortical GM. The inverse乃ω蹴 'astbetw伺nGMand WMin thehuman 
brain was also reportedin the occipitallobe at 1.5T (3)， 4T and 7T (4). The 

Figure1. T2 map (left)，組dTl map (right) in the human brain. 
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An improved protocol for smal1 animal dynamic con回 st-enhancedMRI and 
its relatedmisregistration artifact of enhancing imaging pixels 

Hideto Kuribavash!， Daniel P Bradley， Philip L w4ぽ由ington，

David R Checkley， Jean J Tessier and John C Water加n

AstraZeneca， Maccles:field Cheshire SKI0 4TG UK 

Contrast agents，. such邸 Gd心TPA，are widely used in恥依1to. enhance abnonnal tissues. 

Conventional gadolinium contrast agenci distribute widely in blood plasma and 

位協cellular-ex回 vascularspace a伽rinなa'venousinjection. 同rn釦 riccontrast-enhanced 

(DCE) MRI， which measures contrast agent kinetics， is a powerful t∞，1 for the evaluation of 

tissue perfusion and vascul訂 penneability. DCE-MRI measurements are idea11y obtained 

with the simultaneous ac伊isitionof ari arteria1 input釦nction(AIF)ωpermit accurate 

comparttnen臼1modeling. Working with sma11 animals， such as rodents， requires a very high 

time resolution to obtain a useful AlF. Keyhole imaging can improve the tempora1 

resolution of DCE-1依1. Here the only cen回 1region of k-space is acquired during the 

dynamic p釘tof the acquisition. However，也elimi旬dk-space sampling can cause distortion 

of血eimages. In this stud:弘 weused periphera11ine updating，児島rredto as“S釦 rikeyholeヘ
and applied由isto a saturation recovery spoi1ed gradient reca11ed-echo T1・weightedimaging 

sequence. With this technique an AIF inthe rat abdonrina1 aorta was acquiredrobust1y with 

a time resolution ofO.5 seconds (1) 

In the same experiment， however， misregistration of enhancing AIF pixels was 

observed a10ng the phase-encoding direction around i可ectiontime. Comparing a variety of 

possible sliding-window reconstruction techniques illustrated白紙 theshi貧wasobserved in 

the images whose corresponding k-spaces contained lines acquired during出erise-time.ofthe 

gadolinium first-pass. Both the direction and the period of the slri食obseivedsuggested白紙

the phase shift induced by a given phase-encoding gradient was perturbed by contrast agent 

phase shi負(φ'Gd(t))which could be expressed as (2):φ'Gd(t) = P'TE.Cp(t)， where Cp(t) is 

the paramagnetic concentration， P is a function of the Larmor frequency， the molar magnetic 

susceptibilityラ andthe paramagnetic comp訂加lentgeome句r，and TE is血eecho-time of the 

pulse sequence used. The maximum plasma concentration of Gd-DTPA could be estimated 

企omthe nutriber of pixels shi貴.edby a linear φ'Gd(t) andtlris agreed wi白白紙 ca1culated企om

the dosage divided by the estimated plasmavolume of a rat. In conclusion， we have shown 

that a large increase in gadolinium ∞ncentration during k-space sampling can cause a phase 

shi食 thatmanifests， after Fourier transfonnation， in the misregistr，柑onof由.eenhancing 

pixels in the phase encoding direction. If .uncorrec記d，出ismisregistration artifa 
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Mouse MRI Probe for Stereotaxic Analysis 

H. Wakamatsu1， M. Y okoi1， Y. Imaizumi 1， F. Sugih紅 a2，T. Ogin'03， Oy. Seo1 

1 Department of RegUl伽 YPhysiology， Dokkyo University of Medicine， Mibu， 
32Graduate School ofIntegrated Science，Yokohama City UI1iversiq，Yokohama， 
Department 'OfBiochemistry andCellular BiOI'Ogy， National Institute ofNeuroscience， 

National Center 'OfNeurology and Psychiatry， K'Odaira， Ja伊n

Int1・'oductionOur new project is to detect minimal brain injury in the shaken-baby 
syndrome. We will take a rat model that was es旬blishedby Ueda et al (Neuroscience Letters， 
385，82・862005). A high-spatial resolution image and a diffusion analysis can be useful句

detect and followpathological changes in the brain. In order ぬ analyzerat brain 
stereotaxicaIly， we have developed the stereotaxic coordinates in the magnetic devices. We 
have already estabIished it for the rat brain with much bigger magnet using Biospec 4.7/40. It 
1S reas'Onable to take a higher field. to get a better image企'Om small brains of neonatal， 
infanti1e， and juvenile rats which are similar sIze to m'Ouse.' In 'Order to establish basic system， 
we had made a probe with the stereotaxic coordinates for rnice inside Micr02.5 gradient 
system (Bruk町 Biospirt)血atallows US only 39 mm in diameter for animal and RF coils. 
Method訟Aset ofthe conventional fixation devices (a bite bar and a pairofear bars) was 
installed in anacrylic加.be(5 mm由ickness).The予ositi'Onof the bite bar can be a正ljusted
either the level position (the s旬reo泊xiccoordinates) or醐 2mm down position (best position 
for theRF町 coil)(Fig. 1). 
Results Using this probe， we can get reasonable quality of images as shown inFig. 2 (An GE 
image. (TRITE = 400/4.4 ms) with a slice thickness of 0.5 mm was obtained by AMX・300wb
(7.05 T)witha 16・.mm(o.d.) surface coil (Doty)). 
Our plan We are now trying t'O install gas anesthesia system t'O keep a stable vi回1conditi'On 
'Of mouse， and heat insulation system旬 keepbody tempera同問。fmouse~

F砂 re1: Assembly of probe 

Figure 2: Transverse gradient-耐echo
image of mouse brain 

Bite bar 
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When NMR Beats X-ray in Solving Protein Structur~s 

Ming-Daw Tsai 

Genomics Research Center， Academia Sinica， Taiwan， and Ohio State University， USA 

Structures of proteins， protein，"protein complexes， and protein-complexes have been 
solved by NMR for the following systems: human tumor suppressor p16， h凹nanKi67 
protein FHA complexed with a phosphoprotein合agmentfrom human NIFK protein， and 
DNA polymerase X企'eeand bound ωDNA and MgdNTP. None ofthese systems has 
been solved by X-ray crystallography. The advantages of NMR in de8ling with these 
systems include the flexibility of some of the proteins， the problem associa旬dwith 
phosphorylation and with protein-protein complexes. Biological si伊ificanceand 
implications will also be discussed. 
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Solution Structures and Backbone Dynamics an Arsenate 

Reductase from Bacillus subtilis: Changes of MotionalProperties 

Associated with the Conformational Switch upon Arsenate 

Reduction 

You Li， Kuan Peng， Xianrong Guo， Bin Xia and !:han!!Wen Jin 

BeijingNuclear Magnetic Resonance Center， Peking University， Beijing 100871， 

China. Telephone: +8か10-6275・6004;Fax: +86・10・6275陣 3790;Email: 

changwen@pku.edu.cn 

Abstract 

Arsenate reduc胞se(ArsC)企omBacillus subtilis plays an impor踊ntrole in 

catalyzing the reduction of arsenate to arsenite， which is then extruded from cells 

through an e節cientand specific transport system. We have determined由esolution 

struc知resof the reduced and oxidized forms of B. subtilis ArsC. In addition， the 

kinetic experiments show白紙 thereduced B. subtilis ArsC shows activities of both 

arsenate reductase and phosphatase. Remarkably， the oxidized B. subtilis ArsC remains 

the phosphatase activi匁 althoughit is much lower than that of the reduced form.百le

structural and kinetic studies demonstrate a di首erentmechanism of B. subtilis ArsC 

ftom白紙 inother organism. Furthermore， we performed the backbone dynamics 

studies of B. subtilis ArsC in the reduced and oxidized forms. The results indicate由at

several features of the dynamics are notably different， especially the redox functional 

regions of P-loop and the企agmentof Cys82-Cys89. The conformational rigidity of 

ArsC upon the reduction of arsenate to arsenite provides further insights in 

understanding the mechanism of the catalytic reaction. 
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N~餓 EVIDENCEOF DOMAIN SWAPPIl将ASA
MECHANISM FORREGULATING CARBOHYDRATE 

BINDING 
Shih-Che Sue， Wei-Tin Lee， Jiun-Guo Yn， Wen-Jin Wu and Tai-h.脇 ng

Huang 

Insti知teof Biomedical Sciences， Academia Sinica， Taipei， Taiwan， R.O.C. 

Hepatoma-derived growth factor (HDGF) is .a heparinlheparin s叫白te

binding protein.百leexogenously釘eatedHDGF Is transported to cytosol 

through the bindingbetween.N-terminal HATH domain (Metl ~ TyrlOO) and 

the high capacity heparan sulfate on cell surface‘Here we demonstrate白at由e

HATH domain can adopt a domain-swapping dimer under physiological 

conditions to enhance theheparin-binding that with two ord町sof magnitude 

higher than白紙 of出.emonomer. For understanding the structural basis of the 

enhanced binding effect， NMR technique Is used here. Combining the result of 

intermolecular NOEs and chemical shi食comparison，the structural elements of 

s-sheet 5， helix A and he1ix B are involved in domain swapping and loop 4 

plays the role as a hinge loop. Another flexible 1∞Ip 2 region undergoes血e

most significant s加伽ralperturbation upon forming dimer， implying a region 

of dimeric interface. A structural model is further proposed based on the N乱1R

evidence. Two HATH monomぽsalign side by side and two heparin binding 

sties conjugate into a serial manner. The two-order magnitude binding 

enhancement can be accounted by the well-known multivalency e宜ect.百le

discovery of domain swapping in HATH-dimer as a mechanism for enhancing 

heparin binding and for regulating由efunction of growth恥 torprovide new 

leads for understanding the molecular mechanism of protein-carbohydrate 

interaction on cell surface. 
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cα)fdina蜘 ofthe cry湖 i蜘副Jre， indi儲 ting也ehigh a凶 nacyof血e甜ucture.F班昔閣mαe，we 

m側刷誼1e3JNCy釦 d3.ftωy倒.tpling似糊1ts旬 V問命theXl angI倍。f血e8fl佃捌CresI伽偲，andthe 

q働側地制rel.翻tion(CCR)加肺翻 也e1碕4・
1知v邸伽ofa悶 i如ei加 d也e1Hα..13cαV釦蹴of

世leprevi蹴問:id田はめ也氏k世le¥Vangll儲 ofα曲DChiAl血釦l凶偲 S主防血鵠糊蜘demonstr刻。d

制也eαy鋤 1蜘伽ew部設lesame拙血e蜘出Jrein釦i凶∞，wen倒血v倒 伊 制 白 骨nar国邸by

m部即時 血ere};翻蜘m臨 of血eamide l~ nuclei. Theぽderp側 n伽'S， 8'， were働側聞蜘u

and耐gh由r叩 gh世le抑 len印ラ制 nOsigt姐 姐t偲 .changera総，九 W部 d御仰d血組 a雌 onal

CPMG R2成問iment百既討αe，we凶veαmcluded1hatα由:DchiAlis甜uctuI討ちrVI句rrigid and 

un缶rgo部 nosigr註:ficantc雌倒閣α凶 c凶 1gewb館設 binds初回!lidcl首位1S血白血em畑淵佃

b伽倒1α由政五Aland solid chitin can be assumed 'as. a rigid加dyd<凶n色 αE釦αE総 誼1脱 m

wωldbeuseful伽世lefi風間cybersim叫甜011.

Wealsoinv，邸6伊阪iChitina鍔 C(IαriC)企佃1助をptOj均 ICesgriseus限月ω37，di部overed都世le歯'st

伽nily19c1雌m田 inab都附umo血er也anhighぽpl組 ts.Sm∞itschi飽1・bindingd倒閣n(Cl由民hiC)is 

able白血組制alsowith a soluble fonn of C脳血l， such酪 oli抑制御ide，血e臨時ron the inter糊 α1

k抑 制α由民肱組d昔時間b甜'ateundぽ theequihbri四 1∞!flC誕佃W儲抑制bleusing a soluble fonn of 

chitin叫 bαlB恥首Al・At歯'st，血esol凶叩蜘佑JreofαlBDchiCW出 d蜘加1吋句F11mg1℃15N，

and lH resα四回~偲， wlrich showed a vi句 rdiffeI四tcα由m組側al島組.u-ein the p活躍ve

c脳血・担蜘ctionr~手側企佃1 伽t ofαlB~羽Al・百1札価白蜘.ction betw倒ll~. ぽ 13C-label吋
α曲Dα由candhexa品 a印刷.chitob郎鉱>Se(H偲)w，部m畑町ed御ougllcb部活cal或lift阿tUlbatiαlSin

卸値国de組 daron蹴 cnuclei制揃涯甜価回18散問問lmeIlts.百leωnparisonamong the 

附託佃n甜onsofC回Dc誕AJ， αlBDαιando血er1ypical chi伽 andcellul倒的，indingdOIllains， wlrich 

have伽eesolven同専問。darom姐C悶 idu回 r宙開l8ible伽 bin也事的poly随仙加おs，凶S釦鍔邸凶

世1atthey have， 11宙開:;tively，a抑制d畳間1tbinding sites in世1eevol凶α四ypl1∞邸ski均時伽ost也e

細 nebackbooe∞nfonn組∞S.
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Determination ofRecognition Sequences' oflntegrinsαIIbs3，αvs3， 
and α5sl-Specific Disintegrins by Rhodostomin and its Mutants 

Woei-Jer Chuang， Chiu-Yueh Chen， Yi・ChunChen， Yao・HusnHsieh， Jia-Hau 

Shiu，組dYu・ChenLiu

Depar加lentof Biochemis町~National Cheng Kung University College of 

Medicine， Tainan 701， Taiwan 

Rhodostomin (悶10)is obtained企omCalloselasma rhodostomαvenom and 

belongs to the family of disintegrins. Rhoconsists of 68 amino acids inc1uding 

six ，disulfide bonds and a PRGDMP sequence at the positions of 48・53.。町
previous report showed白紙Rhoexpressed in P. pα'storis possesses the same 

function and struc加reas native protein. In order to identi命 theamino acid 

residues required for誠 ectiverecognition of integrinsαHbs3，α，vs3， andα5s1， 

we mutated the residues in也eRGD loop or C-terminal region ofRho， expressed 

the proteins in P. pas加ris，and used也eplatelet aggregation and cell adhesion 

assays to identi命themutant proteins伽 tcan selectively inhibit inte，炉nsaIIbs3， 

αvs3，組dα5s1.We found由at由emut制 tproteins containing the sequences 

AKGDWN (P48NR49K1M52W/P53N) and ARGDDL (P48A 1M52D/P53L) in 

the RGD loop can selectively inl託bitIntegrins aIIbs3初 davs3， respectively. 

The mu胞ntproteins con抱ining血esequences ARGDXP in由eRGD loop 

exhibited bet取 activi守 加盟hibitingintegrinα5s1. In order to understand 

structural and dynamiC requirements for血tegrinsaIIbs3，αvs3，組dα5s1

recognition， we determined 3D structuresand backbone dynamics of wild-type 

(pRGD~伊)釦dmutant proteins (ARGDWN，AKGDWN， ARGDDL， ARGDνlP， 

and ARGDNP) of Rho usitigm依 spectroscopy.Struc加ralaua1yses of Rho and 

its mutants showed曲創出eyhave the same tertiary fold wi血血r田 twかstranded

anti parall el s-sheets.百le'RGD motif，由ebinding site for担te伊n，lies in a 

nine-residue loop joining two s回 ndsofs-sheet. Compared to 3D structure of 

Rho， the D'residue of ARGDDL mutant has di官官'ent四ientationand the W52 

residue of AKGDWN組 dARGDWN interacted with A48， as well as Y67 and 

H68 at the C-tel1llII¥us. In， dynanric s加dy出eR2values ofR49 and D51 ofRho 

were 8.32組 d10 S<I， respectively. In co凶 ast，the R2 values of R49 and D51 of 

P48A muteInt were 5.98 and 6.5 S~l ヲ resulting in the absence of Rex in血邸e

residues. These results demonstrate也atthe residues adjacent to血eRGD motif 

of RGD-containing disintegrins affect their釦nction，s仕切加re，and dynamics in 

recogmzing integnns. 
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Cell岨合eesynthesis of selectively isotope-labeledproteins for NMR studies 

Kiyoshi Ozawa， .Peter S. C. Wu， Madeleine J. Headlam， Dharshana Padmakshan， Slobodan Jergic， Nicholas 
E. Dixon and Gottfried Otting 

Research School of Chemi紺y，Austra1ian National University， Canberra ACT 0200， Aus住alia

Modern. cell-企eein vitro protein synthesis pre鎚ntsa powerful tool for the synthesis of isotope-labeled proteins in high yields. The 
production of selectively 15N・labeledproteins企om15N-labeled amino acids is particularly economIc. Yields are often su伍eientto 
analyze the proteins by tWo-dimensional NMR spectra recorded of血ecrude reaction mixture without concentration or 
chromatographic purification of the protein. Here we show several di能 rentapplications. (i) CeI1-free protein synthesis yields proteins 
in a nascent state that enables formation of soluble， native protein-protein complexes even if one of曲.eprotein ωmponents is prone to 
self aggregation組 dprecipitation. We demonstrate labeling of one protein wi出 15Nin the presen印 ofanother. Protein-protein 
int町actionscan rapidly be analyzed by lSN寸ISQCspectra(l). (ii) Proteins wi血 19ドlabelledor other non-natural amillo acids can be 
made with li杭lebackground from natural atnino acids(2). (iii) Biotinylated proteins are readily accessible. Our experience with E.ωli 
S30 extracts will be discussed(3). A strategy for the assignment of 15N_HSQC spectra ofpro臼ins金oma limited number of selectively 
labelled samples will be presented. 

(1) Ozawa， K. et al. (2005) Cell-free in vitro protein synthesis in an autoinduction system for NMR studies of protein-protein 
interactions. J Biomo/. NMR inpress 

(2) Ozawa， K. et al. (2005) Translational incorporation ofL-3，牛dihydro勾rphenyla1anine(DOPA) into proteins. FEBS J 272， 3162-
3171. 

(3) Ozawa， K. et al. (2005) Cell-free synthesis of l~-labeled proteinsおrNMR studies. IUBMB Life in press 
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NMR Study on Membrane proteins-Iigands Interactions 

Ichio Shimada1，2 

1. Graduate School of Pharmaceutical Sciences， the University of Tokyo， Hongo， Bunkyo・ku，
To匂70113-0033， Japan 

2. Biological Information Research Center (BIRC)， National Institute of Advanced 

Industrial Science and Technology (AIST)， Aomi， Koto-ku，初旬70135日0064，Japan
Tel， Fax number: +81・3・・.3815-6540

e-mail: shimada@iw・nmれf.u-tokyo.ac.jp

Protein輸 proteininteractions are essential in many biological processes， such as signal 

transduction， immune response， and cellular recognition. In particular， membrane proteins， 

which represent 20-30 % of the total proteins encoded by the human genome， play important 

roles 伽 oughinteractions wIth in伽・ andex伽・cellular1igands and the transmission of 

information across membranes. Structural information about the interactions between 

membrane proteins and their ligands provides insights into the membrane protein functions and is 

also useful for drug development. 

Even with the recent expansion of struc知ralgenomics and the general appreciation of their 

biological significance， little is known about the s加 cturesand functions of membrane proteins. 

This is mainly due to practical problems in handling the membrane proteins. One cornmon 

problem is the low stability of membrane proteins， under conventional experimental conditions. 

Although surfactant-solubilized membrane proteins have generally been used in structural 

analyses， the solubilization of membrane proteins企equent1ycauses conformational instability， 

followed by aggregation or denaturation. 

In this papeζwe report our recent da飽 regardingthe interaction between membrane proteins and 

ligands. 
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A photochromic GFP幽 likeprotein and molecular/structural 

basis of the photochromism 

Hidea主iMizuno1， Tapas Kumar Mae， Akihiko Kikuchi3， Markus W組.chli4，Takashi Fuk組 01，

Ryoko Andol， Junichiro Tak:a3， Jey翻 manJeyak:anthan3， Yoshitsugu Shir03， Mitsuhiko Ikura2， 

and Atsushi Miyaw紘i1

JCell Function and Dynamics， Brain Science Institute， RIKEN， 2-1 Hirosawa， Wakかcity

Sai臼ma351・0198，Japan;2Division of Molec凶 紅 側dS加lcturalBiology， Ontario Cancer 

Institute and Depar肱lentof Medical Biophysics， University of Toronω， Toronto， Ontario 

M5G 2M9， Canada; 3悶KENH制 maInsti加te/SPr泊g・8，1-1・1Kouto， Mikazuki-cho Sayo 

HY9go 679・5148，Japan;官rukerBiospin Co. L低.， 3・21-5Ninomiya， Tsukuba-city肋araki

305・0051，Japan 

Green fluorescent protein (GFP) has become a usefu1 tool to label protein泊 liv加gcells. GFP 

forms a chromophore autかcatalyticallyfrom its own anrino acid residues without any 

cofactor. A v紅 ietyof GFP mutants and GFP-1ike proteins with di偽 rentcolors and properties 

are now available， enabling a mu1ti-color labeling of di茸erent，pro旬ins.We have recently 

developed a photochromic自uorescentprotein，政'Onpa，which can be tumed on組 doffupon

light illumination (1，2). Dronpa originaUy has a green fluorescence (bright state)， loses the 

fluorescence by strong 488・世n日1ur凶nation(dark state)， and regain the fluorescence by 405・

nm illum加ation(the bright state again).官usphotochromic reaction is completely reversible. 

Dronpa has been used to組 alyzedynamic aspects of intracellul紅 events，including 

nudωcyωplasmic shuttling of MAP kinase. Dronpa can also be appliedぬ bethe media 

material of a memory device whichcan be read， written， andぽasedrepeatedly by light. We 

have addressed the s伽 cturalbasis for the phor，ωhromism. An X-ray crystallographic analysis 

revealed that the overall s凶 ctureof Dronpa is a s-barrel consisting of 11β抑制dsand也e

chromophore is placed at the central p紅tof the barrel. NMR da臼 showedthat a chromophore 

struc加re，4ヤ-hydroxybenzyIiden)ふ加迫招olinone，is formed仕omthe residues Cys62_1Yげた

Gly日 We'lldiscuss details about the Iight・dependentbehavior of the chromophoreby 

comparing NMR spectra of Dronpa in the bright and dark s阻te.

1) Ando et al.， Science 306， pI370 (2004) 

2) Habuchi et al.， Pr，∞. NatI. Acad. Sci. USA 102， p95II (2005) 
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The Use of Paramagnetic Metal Ions in 

NMR Studies of Protein Structures in Solution 

Malene Ringkjobing Jensen and Jens 1. Led 

The Biophysical NMR Group， Depar，仰 ent01 Chemist.りJ，Univef・'Sity01 Copenhagen， 

Universitet.宅parken5， DK-2100 Copenhagen Denmark 

Paramagnetic metal ionsare potential sources of information about the structures of proteins. The 
dipolar interactions between the unpaired electrons of a paramagnetic metal ion and the protein 
nuclei contain valuable long-range structure information. Moreover， they cal'l easily be detected 
by nuclear magnetic resonance 0'品.1R)spectroscopy through enhanced nuclear relaxation rates 
and changes in chemical shifts. These interactions are therefore oftenused to refine and improve 
the structures of native metallo・proteinssuch as iron-sulfur proteins， blue copper proteins and 
calcium binding proteins. More recent1y， the approach has been extended to non-metallo proteins 
by incorporating a paramagnetic metal ion in the protein， using a metal binding tags artiflcially 
attached to the protein. 

Here， we demonstrate由atthe approach can be extended to nOIトmetal10proteins even without the 
use of metal-binding砲gs.This requires that the protein has a potential metal binding site由atcan
bind a paramagnetic metal ion temporarily.1Therefore， we have identified a series of potential 
metal binding sites on the surface of由enative form of註leproteinE. co/i thioredoxin. 

F'IGURE 1. Thestructure ofTrx showing the five different Ni2+h泊d泊gsites.官lecarboxylate 
side chains are shown in green while the Nj2+ ions are shown in gray: 

Furthermore， we have shown that detailed information about the structure of the protein can be 
obtained from paramagnetic constraints derived from a metal ion bound temporarily to one of 
these sites in theprotein. No metal binding tags or chelating agents were applied tobind the 
paramagnetic metal ion.百leapproach is expected to be valuable in other proteins that crystallize 
with metal ions， use metal ions as cofactors or bind metal ions for temporary stabi1ization or 
storage. 

1. Malene R. Jensen; Gi伽PetersetiConni Lauri~en， John Pedersen andJens J. Led: M揃 1Binding 
Sites fu Proteins:ldentification and Characterization by Paramagnetic NMR Relaxation. Biochemistry 
44， ln Press. 
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BLS17 
Conformation Transition of Fe..Coordinated Methionine in Thermophile 

Hydrogenobacter thermophilus Cytochrome C552 
Shin-ichi J. Takay創na1，Yo・飽Takahashi1， Hu1in 11出1，Shi任 ichiMikami1， Tsuyoshi Udagawa1， 

Hiro紘iSasaki¥ Shigenori Nagatomot， Hajime Mita1， Yasu副主oYamamotot， Yoshihiro 
Sambongi2， Jun Hasegawa¥ Hik紅uH側uni4，Ryo Kitahara5， and K昭 uyu恒Ak部紘a5

1 Department of Chemistry， Universit)ノofTsukuba，Tsukuba 305・8571，2Gra，ゆlateSchool of 
Bi，ωμere Science， Hiroshima University， Hi，伊幼i-Hiroshima739・8528，3Daiichi

P加rmaceuticalCo.， Ltd， EdiJ~仰'a-ku， ぬか'0 134-863'0， 4Nati'Onal Food Research 1nst;加te，
Tsu如何305-8642，5Struc陶raland Molecular Biol'Ogy Laboratory， RIKEN Harima 1nstitute at 

争ring-8，1・1・1Kouto， Mikazukiιho，Sの10，Hyogo 679・5148

Amonoheme cytochromec5s2 (HT)伽 mathermophile Hydrogenobacter thermophilusis a 
small electron transf討 proteinco岨posedof 80 amino acid residues. One of charac胞:ristics
of HT is high thermos飽.bility. Circular dichroic spectrometry using a pressure-proof cell 
revealed白紙由eoxidized and reduced forms of HT exhibit the denaturation tempera:加resof 
109.8 oC and 129.7 oC， respectively. In a lH NMR spec佐山nof白eoxidized form of HT， 
paramagnetically shifted signals a:rising企omheme pぽipheralmethyl組 dF e-coordina旬d
me曲ionine(Met61) protons were resolved in downfield a:nd upfield shifted regions， 
respectively. As expected from its high thermos胞bility，血eresolved signa1s were observed 
well up to 96 oC， demonstrating血atthe s仕uc加ra1feat凶 esofthe heme active site in HT wぽe
1lI胞は atthis temp町仮町e. 白1由eother h舶 d，也e. signa1s exhibit considerable line-
broadening at low胞抑制加res. In加 estingly，伽 line-broadening0ω悶 on1yon血eheme
periphera1and Met61 protonsigna1s，of which T1. values are essentially independent of 
tempera:加re. These results indicated也創出eline同，broadeningis due to an exchange process 
which is possibly associated wi出 achange in the heme Fe coぽdi邸 .tionstruc加re.
In order to elucidate s 住飢1郎1κct加ure白C加f路'sresponsible for 血eli血ne.占roa誠dβ伐飢ning，we have carried 

out high press町 eN恥依 S加dyof the oxidized form of HT. 官ledownfield-shi食edheme 
methyl proton signals at 200 MPa on田 disapp伺 red∞mpletelyat 0 oC a:nd reappe町ed，wi世1
a1tered shi貴:s，at・20oC. Additionally， the Met61 methyl proton signa1 split inωtwo peaks at 
・20oC， demonstrating也atMe尚1methyl group exists intwo distinct1y di能rentenvironments. 
Therefore Met61 is likely to undergo a tra:nsition between two conform甜onstates. Such 

confiぽmationtransition of Met61 modulate 

判ヘ蜘 20"c 
200 MP 

40 20 0 ・.20 .040 
Chemical shift (ppm) 

向。
司

t



Nov. 11 Solution NMR B6 

BLS18 

Determination ofをheelectronic and geometric structure 

。ftheme句1site in metallo陣 proteinsby paramagnetic NMR. 

Jens 1. Led， D. Flemming Hansen 

1百eBiophysical NMRGroup， Department ofChemistry， University ofCopenhagen， 
Universitetsparken 5， DK-2100 Copenhagen， Denmark 

The bi'Ol'Ogical functi'On 'Of metall'Opr'Oteins stems fr'Om the ge'Ometric and electr'Onic 
structures 'Of their metal sites. Thus， in blue c'Opper pr'Oteins such as plast'Ocyanins， an 
unusual electr'Onic structure 'Of the metal site is believed t'O c'Ontribute t'O the rapid， l'Ong-
range electron transfer reactivity由atcharacterizes these proteins. Detailed kn'Owledge 'Of 
the ge'Ometric and electronic metal site s紅uctures'Of the blue c'Opper proteins is， theref'Ore， 
imperative f'Or understanding the functi'On 'Ofthe proteins at the m'Olecularlevel 
8'0 far， thege'Ometric structure 'Of the metal site in blue c'Opper pr'Oteins has been determined 
primarily by X“ray crystal1'Ography artd extended X-ray abs'Orpti'On fine structure (EXAF8)， 
while the electr'Onic structure 'Of the blue c'Opper site has been determined出e'Oretical1yfr'Om 
quantum chemical calculati'Ons and experimentally by. X -ray abs'Orpti'On spectr'Osc'Opy 
(XAS). H'Owever， all 'Of these structures refer t'O the s'Olid state. Yet， the function of 
metall'Opr'Oteins takes place in s'Oluti'On. It is， theref'Ore， 'Of interest to study the structuraI 
characteristics 'Ofthe metalsite in s'Olu討'On.

警ぜ朝r}7

Figure 1.百lecoordination sphere of the catalytic site in plastωyanin. The site has a distorted 
tetrahedral geome佐ywith the copper ion strongly bound to the S atom of the cysteine C89， and ω 
the N atoms ofthe two histidines H39 and H92， while weakly bound to白eax.ial S atom of M97. 

Here it wi11 be sh'Own h'Ow the ge'Ometric and electronic structure 'Of the metal site 'Of 
paramagnetic metall'Oproteins (Figure 1) in s'Olution can be determined precisely from 
experimental NMR data and quan加mchemical calculati'Ons.1

-
3 The blue copper pr'Otein， 

plast'Ocyanin企omAnαbαenavariabilis (A. v.) w，拙 usedas an example. 

1. D. Flemming Hansen and Jens J. Led.“Mapping白eElectronic S位協加reof the Blue Copper 
Site in Plastocyanin by NMR Relaxation." J. Am. Chem. Soc. 126， 1247・1252(2004). 

2. D. Flemming Hansen， Serge 1. Gorelsky， Hans E. M. Christensen， Edward 1. Solomon and Jens 
J.Led.“Improvement of the method for mapping the electronic structure ofblue copper proteins 
by NMR relaxation." Submitted. 

3. D. Flemming Hansen and Jens J. Led.“Determination of the geometric struc同reofthe metal 
site in a blue copper protein by paramagnetic NMR." Submi枇ed.
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Structure Determination of Cyclic. Peptides ofthe.Nocardamine Class 
from a Marine-Derived Bacterium of the Genus Streptomyces 

Tae-Sik Kim， Hoshik Won， * Hejae Shin 

Department of Applied ChemistfYs Hanyang University 

* Marine Natural Products LaboratofYs Korea Ocean Research & Development Institute 

Actinomycetes have been the most significant source for compounds with biological 

activityand clinical usefulness. In an effort to search for novel marine natural products， we 

have collected more than 3，000 strains of actinomycetes from marineinvertebrates， plants， 

and sediments. Herein we repoは theresults of our chemical investigation on the 

biologically active metabolites from marine actinomycetes and structure determination 

based on∞mprehensive spectroscopic analysis. Bioactive cyclic peptides of the 

nocardamine class were isolated from strains of actinomycetes and highly purified for 

NMR studies. Complete 1 H， 13C噂 NMRsignalassignments were made by using various 

homonuclear and hetereonuclear 20・NMRtechniques. The structure of∞mpounds 1-3 

were also determined by utilizing NOE observation and molecular dynamic computations. 
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Clean SEA-HSQC: a method to map solvent exposed amides in large 
non醐deuteratedproteins with gr刈 ient舗 enhancedHSQC 

Dongh出LIN，Kong Hung SZE and Guang ZHU* 
Dept. ofBiochemis的"The Hong Kong University of Science and Technology， Clear 
Water Bay， Kowloon， Hong Kong， SAR， P. R. of China 

Abstract 
The SEA-HSQC method selectively observes solvent exposed amide protons with a SEA 
element. This experiment can e百ectivelyeliminate both NOE contributions企om
aliphatic protons and exchange-relayed NOE contributions from fast exchanging 
hydroxyl or amine protons， and suppress arti島ctsdue to longitudinal relaxation 
contributions during the mixing period. The SEA-HSQC experiment can be used to map 
the solvent exposed residues in proteins to resolve the problem of resonance overlap， 
facilitate ligand binding studies， and measure exchange rates， kex. We have successfully 
applied出ismethod to map a binding site on a protein-ligand complex and study the 
protein folding processes. 
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Structure biology of ubiquitination and SUMOylation 

Masahiro Shirakawa1•2 •3, Kenichiro Fujiwara4， Ayako Ohno5， Takeshi Tenno1， 
Daichi saba1.4， Nobuo Maita6，JunGoo Jee7， HidehitoTochio4， 

Hidekazu Hiroaki4 

1 Graduαte School of Engineering， Kyoto University， J.αpαn， 2R1KEN Genomic 

Science Center， Yokohαmα，J.αpαn， 3CREST， J.αpαn Science αnd Technology 

Corporα丘On，J.αpαn，4Yokohαmαα句 University，IGαnαgαωα，J.αpαn，sR1KEN， 
Wαko， J.αpαn，6Graduαte School of Systems Life Sciences， Kyushu University， 
Fukuok，α， J.αpαn，な，αboratoryof Chemicα1 Physics， N.αtional Institute of 
Diabetesαnd Digestiveαnd Kidney Diseases， N.αtionα1 Institutes of Health， 

Bethesda， U&生

Ubiquitination and SUMOylation， modifications in which single or multiple ubiquitin 

or SUMO (Small Ubiquitin-like modifier) molecules are conjugated to a protein， serve 

signaling functions that control various cellular prl∞esses. 

The ubiquitin協gis recognized by downstream effectors， most of which carry one or 

more of various ubiquitin recognition motifs. Of the motifs， UBA (ubiquitin-associated) 

domain and UIM (ubiquitin-interacting motif) are most frequently found， and occur in 

proteins th剖 havebeen implicated in the ubiquitin-proteasome system and endocytotic 

pathways. To obtain the structural basis for recognition by these ubiquitin recognition 

motifs， we solved the structures of a UIM of human proteasome subunit S5a in complex 

with the ubiquitirトlikedomain収JbL)of human HR23B and the UBA of yeast Dsk2p in 

complex with yeast ubiquitin， by multi-dimensional NMR spectroscoty. 

An interesting feature of ubiquitin旬gsis their linkage specificity. Functions of two 

different forms of polyubiquitin chain have been characterized， in which the isopeptide 

bond linkages involve Lys48 or Lys63. The former is mostly used to target proteins for 

proteasomal degradation， whereas the latter has been linked ωa  variety of cellular 

events， none of which relies on degradative signaling via the proteasome or lysosomes. 

We have performed m在R experiments to analyze the subunit in旬rafacesand 

conformational properties of Lys48 and Lys63・likeddi-and tetraubiquitin chains. 

Finall)月thestructures of SUMO-modi五.edthymine DNA glycosylase (TDG) will be also 

discussed. 
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Solution structure of the DNA binding domain of RPA from 

Saccha，o~yces cerevisiae and its interaction with single-stranded DNA 

and SV40 T antigen 

Chin-Ju Park， Joon-Hwa Lee， Sung-Jae Cho & Byong・SeokChoi 

Dep紅白lentof Chemis町 andNational Creative Research Initiative Center， Korea 

Advanced Institute of Science組 dTechnology， 373.1， Guseong-dong，百lseong-gu，

Daejon 305-701， Korea 

Replication Protein A (RPA) is a伽 ee-subunitcomplex with multiple ro】esin DNA 

metabolism. DNA binding domain A in the large subunit of h田nanRPA (hRPA 70A) 

bindsωsingle-stranded DNA (ssDNA)組 dis responsible for the species-specific RPA--

T 組 tigen(下ag)interaction required for Simian Virus 40 replication. Although 

Saccharomyces cerevisiae RPA70A (scRPA70A) sh訂eshigh sequence homology wi由

hRPA70A， the two are not functionally equivalent. To elucidate the similarities and 

di能 rencesbetween these two homologous proteins， we determined也esolution 

S佐uc加reofscRPA70A， which c10sely resembled the structure of hRPA70A.官le

structure of ssDNA-boJUld sclミPA70A，as simulated by Residual Dipolar Coupling側、

based homology modeling， suggested that仕lepositioning of the ssDNA is the same for 

sclミPA70A佃 dhRPA 70A， although the conformational changes也atoccur in the two 

proteins upon ssDNA binding are not identical. NMR titrations ofhRPA70A with T-ag 

showed由at由eT-ag-binding surface is separate企'om也essDNA binding region and 

is more neutral由加 thecorresponding part of scRPA70A. These differences might 

account for也especies-specific nature of由ehIミPA70A--T-ag interaction. Our results 

provide insight into how these two homologous RPA proteins can e油ibitfunctional 

di能rences，but still bo血retain血eirabi1ityto bind ssDNA. 
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Recognition mechani~t.n of the旬rgetby RNA aptamer and 
Musashi ~rotein， studied with the aid of residue specific 
labeling， uC・7detectionandRDCs-aa  
Matsugami! A. 1，弘信拘no耐，Y.¥Tochi<?，H. 1， Tamura， Y.七 Kudo~ M人
U凶ugi，Sプ，_Misono， T:" Ku.mar， P:'， hn創， T.'1， Okano， Hプ組d
ka旬hira.M.1

，J 

1 Depar加 entofSup倒 nole叫 arBiology， In館mationalGraduate Sch∞，1 of Arts and Sciences， 
Yokohama City Univ側 ity，1-7・29Suehiro・cho，TSlぽ凶ni-ku，Yokoh側 a230・0045，Japan， 
2Yokohama National University， 3 AIST， 4Keio U凶v.，5Genomic Science Center， RIKEN. 

RNA aDtameI Tat protein' of HIV stimulates transcription of the viral genome through 
binding旬由etr，獄ls-activatingregion (T AR) 1∞ated 創出e5' end of all pre・messengerRNA 
transαipts. We haveobtained an RNA aptamer曲atbinds Tat 100-tImes more strongly出an
the authentic T AR by means of由ein vitro selection method.百lesequence of the aptam釘
contains of two nearly symme制ca1Tat binding sites. 
In order加 elucidatethe structural basis of the extremely high af百nityof曲eap旬mertoTat， 

由es岡山reof the aptamぽ complexedwith argininamide，由esimplest加 alogueof Tat， w部

determined by NMR U出弔問制服ぽalfea加reswhich could be responsible fiぽ thehigh 
affini匂rwere found. Then we釘iedto de慨 mine也es紅uct町eof the aptamer co踊plexedwi血
anRNAゐindingp叩tideof Tat， which is a more realistic釦 alogueof Tat. However， spectral 
overlapping hindぽ吋曲eanalysis of the complex. 

Here， we have pr叩紅ed出reepeptides in which a single arginine residue of GRKKRRQ，加

RNA-bindingpeptide of Tat， was specffically UC， l::lN-labeled. Non-labeled ap臨mer
co曲pl侭 edwith 開 .chof由e曲reepepti尋問 we陀 utilized for structura1 ana1ysis. 日 C，
I:)N-labeled aptamぽ wasprepared， and iぉ ∞mplexwith a non-labeled peptide was also 
uti1ized for the組a1ysis. Simp1i宣cationof spec協 byspecific labeling enhances出e
identi五cationofin記nnolecular.conta的 ofeach町伊lIne問sidue，which plays a major role in 
recognition wIth the aptamぽ.

In order to ob胸in曲.einformation on the hydrogen bonds involving Arg residues of the 
peptide， 13C・detectionofCÇ-~ and CC-NI'¥ correlation peaks for Arg問 sidueshas been伺汀ied
out. 13C・detectionmay also be applicable for a resonance assignment procedure forRNA. 

The s位協加reof也e∞mplexwas analyzed on血ebasis of unambi伊∞sintermolecular 
NOEs derived from specific labeling of pe例des.Two adjacent U:A:U base凶plesare formed 
at也ecentぽ of血eaptame久 asobserved in由ecase of由eωmplexwi曲 argininamide.A 
detailed view on the re∞gnitionofTat by RNA aptamer wa 
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Indus出alApplicationsof Solid S卸teNMRus血gHigh Magnetic Fields 

Koji Sai加
Ni民間1Stl偲:lCo中01甜叫 AdvancedR!借倒chTechnology Lab. 20-1 S副ntl側証F蹴倒1Ci句んJ叩加

AnewaJ駅倒.chto錨uc加ral鉱talysisof inorganic polymer， we called slag whichis by products of 
st∞:1 m耐略国sb倒 1proposed us血gmulti・nucl卸鉛Jidsta総Mv侃athigh magnetic field白紙 IS

capable of obtaining血e蜘仰Jralinfonn甜onof邸:hel倒釦t∞mposingthe slag such邸 F，Si， Al， 

Mg and 0， and e:ffi田tiveto加thαy剥lineandn∞~銑必inesolidmaterials. In白is 組I命~we叩pHed
m制ly27Al (1=5/2)組 d25 Mg(I=312)加 d170(1=312)釦，lids協 NMRtwotyp邸 ofs蹴 1・m必ngs1ags.
In 27Al NMR m儲 surem釦 ts，two dimensional 27 Al multipl~quan加血 magic angle spinning 
(MQMAS) NMR w:部叩pliedwhich伺 navl倒 ge血es釦ond-orderqua企叩olar血細-acti∞.政樹c
improVI佃 lentof s戸出ヨ1resolution at high m噂 leticfield (l6.4T) 5QMAS保問imentcl釦:fied註1e
e羽蜘1民 ofaU倒 stn cb閉山alsitl出 ofAl in slag. And， we SU!∞出sfiulyob伽 1ed2~g 3QMAS 
sp都国血 slaιwhenspecial probe has b関 ndeveloped加 overlαmelow錨l8I伽ity. A，制iti佃 ally，
叩Hd御 te170 N恥依isvery蹴 白l組 dpow倒語的olsfor血es凱肌mu組 alysisof oxygl出血various
inor伊nicmaterials. However， quite low細l8I刷守∞Mv依ismain di盟cultypoint And出田， we
出ed的可nthesize田.ch1/0-labeled s蹴ngmaterials such部Ca(*0H)z，Al2*03組 dSi*Uz血ぼd紅白

ov'ぽ∞melow組問tiyity..Using誼1蹴 m蜘aIs，也.efonn甜onof sl喝 n伽 oIk.w部出v倒 伊tedat
1273ω1673K by 110 MQMAS.百leprl侃 邸sof network fi佃na針。iflof 0:司rgen血 slag∞u1dbe 
ob悶 vedbym儲 nsof170白lllabeledma回 alsat each蜘抑制'e.MIぽ 旬Iver，170部l倒 velabeled 
(Si*仇 orAl2*03 )) mat出alsbωmepossible to部sign鵠.chpeakin申邸周of血払labeledmat創出.

27Al)70 CP&.仏 Smeth叫SWi俄叩pliedin 01知 的make∞m釦tivityc1鯨:Fina1l弘也.ein敏 :.nucle釘
似 rel組ons戸田G回 血solids防総NMRprovide detailed infonn甜on∞chemi開lb∞ding組 dchemicaI
伽関 dimensionaIsm肌蹴of鈎，lids匂tematerials. We叩Ipliedboth techniqu邸 of由rough-bond制

伽ouゆ柳田加analysisof∞m閥均 加抑制a仰向 伽nucle国 CZ7Al) atid a spin-1/2 n:田i側
("P)via bri相ngo:喝rgenin slag，卸d∞mparedtwo methods. FJ1加1above m田tionedresults， 
ml証6・nud駆 solids凶eMv依isproved加beaVi明reffi倒 veme也odinchar配 t出 掛onof世leslag. 

R民 entnew developm釦 tof時 ercα蜘 伽19magnet倒 1make new application field伽 solid
樹 脂m低 E申ecia1ly，NIMS in T卸kubasu∞ 関d血thedevelopm倒 of930MHZ (21.8T) solid s蹴
NMR system. In控訴sp叩民 wewould like加 showtwo topics which have new曲ldsin ind回出d
application wh釦昔話sdeveloped highおildωJidstate N恥低高ystemis符>plied.句自由zationof由e
drying prl∞邸sconc胤佃S伽 ast鎚:l-m出ng∞iflver加担 astl鵠 :1wαks is very impo血nts血白白e
pf∞邸SIS 0品並leand由ne-∞服組閣ng.However，投 18VI句rdi飽ωltto op出rizedr持19pIi∞部S

似 lditions(陥脚滋ure，開I命ceactive agents， etc.)， b邸ausefue re:frac加巧rmortarofs制∞nver蹴 is
made ofy句 f∞mplic駒 d組 dmixture materials. To help und郎刷出略 wehave analyzed the 
refraω抑 mぽtar出血g釦llidstate N乱1Rat 16.4T b邸側e由.ere:fractory mor匂ris an amo中hous
ma脱出，社 m儲nsX刷raymethod伺 n'tgive u却制 infom
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Properties ofCarbon Supported Pt Catalysts Studied by 13C m恨

k.ee Sun笈HanandOcHeeH加*

Daegu Center， Korea Basic Science Institute 

1370 Sankyuckdong， Buk思1，Dae思1702-701，Republic ofKorea 

Carbon supported platinum (間/C)has been used for catalysts in fuel ceIl due to its 

higher catalytic activity than Pt black. However， its catalytic activity also strongly depends on 

tne pt particle size and the surface morphology which are sensitive to the sample preparation 

methods and pretreatment. Thus CO poisoning occurring during methanol oxidation and its 

removal procedure also can influence the particle size and surface morphology. 

In this work， metal cleaning and methanol oxidation effect on pt/C was investigated 

as a向nctionof Pt content in a sample which is close1y correlated with Pt particle sizes. Both 

results of metal cleaning and methanol oxidation indicate the line width (Figure 1) and 13C 

chemical shift of CO adsorbed on Pt have non-linear behavior. Their steeper change for the 

sIze smaller than 5nm could be interpreted by different relative populations of various suぽace

adsorption sites of Pt particles versus the particle size (Figure 2). The transmission electron 

microscopy (TEM) da旬 indicatesthat血.ePt particle size in al1 the samples increased by 

cleaning and a抗erprolonged methanol oxidation the Pt particle size increased -in 20% PtlC， 

decreased in 60% Pt/C， and did not change in 40% Pt/C samples， respectively. The Pt size 

variation difference between this work and the previous reports of the particle growths by fue1 

cell operation is explained by the experimental temperature di民間nce.
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Figure 1. Line width (FW協のof13CNMR

spectra after prolonged methanol oxidation 

with . respect to the average pt particle size 

determined by TEM， The inset is the 13C 

N恥依spectraof 60%問/Csamples. 
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Figure 2. The relative population of edge 

(Ne)， vertex (Nv) and face (Nr) sites on a 

cubooctahedral Pt in various size. The inset 

is the structure of Pt cubooctalhedron. 
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Geopolymers: A multinucleaF SS NMR investigation of structural ordering 

Pet町 D¥1XS∞串l，Jo加L.ProvIs1， Grant C. Lukeyl， Frances Separovic2 

and Jannie S.J. van Deventer' 

lDep紅出lentof Chemical and Biomolecular Engineering 
'"'School of Chemisttγ 

The University ofMelboume， Victoria 3010， AUSTRALIA. 
Telephone: +61ふ8344・6~19F眠: +61-3-8344-4153. 

e-mail: jannie(a)，unimelb.edU.au 

Geopolymers are chemically hardened monolithic aluminosi1icate gels formed by partial 
dissolution. and polycondensation of aluminosilicate materials， such as fly-ash and calcined 
c1ays， in alkaline environments. Geopolymers have been proposed as an altemativeぬtraditional
Ordinary Portland Cement (OPC) for use in construction applications， due to their excel1ent 
mechanical properties， infinite scalabili句r，low tempera:旬rerequirement for synthesis and their 
m凶nsicfire resistance. Like zeolites and some aluminosilicate gels， geopolymers are 
synthesized 'In. aqueous media， albeit wi出 muchlower water weight ftactions， typically less than 
35%. Since geopolymer technology emerged from alkali-activated"_ ce~~nts，出eiI・
characterization has often been based on cement and concrete science. Use of'"'YSi， '""Al and "0 
MAS NMR spectroscopy is able to elucidate the structural Q¥mAl) bui1ding blocks of 
geopolytner gels and the effect of alkali on出emco中orationof aluminum into the matrix. 

'"'YSi MAS-NMR spectra of geopolymers with 1.15 :::; Si:Al :::; 2.15 showa typically broad 
resonance， similar to aluminosilicate gels.百lesespectra may be deeonvoluted into components 
representing Q"{mAl) (where 1壬m:::; 4) silicon centres， as shown in Figure 1. The effect of 
different Sil Al ratios and alkali cations was elucidated， irnplying th剖 geopolymersof low Si/Al 
ratio may contain AI-O-Allinkages， which is thought strictly forbidden in geopolymeric gels. 

.60 -80 ・100 -120 ・140
Frequ聞 むy(ppm)

E語草匙1:Deconvolution of 29Si MAS NMR spectrum of geopolymer. The numbers on the 
flgurerepresent the number of aluminum cations in each Q4(mAI) structuraI unit. 

27Al MAS-NMR data have identified differences in the incorporation of aluminium and 
reactivity of taw materials based on differences in the alkali cation (sodium and potassium). 
Information企omboth 27 Al and βSi NMR has been combined ωproduce a statistical 
thermodynamic model， wh~~h is able加 predictthe structural ordering observed in NMR 
spectroscopy. Furthermo~~， 1'0 3Q MAS-NMR wi1l be presented to corroborate the prediction of 
AトO-Allinkagesby the 29Si NMR and thermodynamic model. 
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High sensitive resistively-detected NMR experiments using all-electrical 
semiconductor GaAs nano・scaledevice 

BLS22 

T. OtaA，B， G YusaムB，K.M帥 iA，N. KumadaA， S. MiyashitaC， and Y. HirayamaムB

ANTτBasic Research Laboratories， 3-1， Monrinosato Wakamiya， Atsugi， 243心198，Japan
DSQRST-JST， 4-1-8 Honmachi， Kawa忽lchi，Saitama 331-0012， Japan 

'-'NTT-AT， 3-1， Monrinosato Wakamiya， Atsugi， 243・0198，Japan 
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Figure 1 
Resistively-detec_~ed pulsed 
NMRspec回 of""Gaat 
B=5.2 T and 7 T. 

7T 690a 
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Nuclear spins are oneofthe most promising candidates for quan加mbits because oftheir long coherence time. 
Exploration of control and detection of the nuclear spins in solid嶋 statedevices is highly requested for possib1e 
implementation of realistic scalable devices. In semiconductors， contact hyperfine interaction with conduction 
electrons enables us to access to the nuctear spins. Recently， we have succeeded in detecting and controlling， 
all-elec仕ically，quitea small number("""" 1 08) of the nuclear spins using GaAs nano-scale device -[ 1]. In this papぽ，
we study electron-nuclear spin interaction， probed by resistive1y-detected NMR spec回， and find. that NMR 
spectra measured in a nano酬 scaleregion sensitively depend on the nuclear叩inpolarization conditions. 

Our device has metal split gates depositedon the surface of Hall device旬 squeezeconducting channei， and， 
then， we can induce current-driven nuclear spin polarization only in the nano-scale region between the split gates. 
In our device，alth.ough the electron-nuclear spin interaction is based on the degeneracy .of di貸erentelectr.on spin 
s回tes，it is observed in a relatively wide magnetic field range， in which electron spin state is changed企.om
unpolarized topolarized thr.ough the just degenerate p.oint as the magnetic field increases [2].百lIsal1.ows us t.o 
study under the different nuclear spin polarizati.on conditions. RF pu1ses applied through a metal antenna gate 
dep.osited just above the split gates enable us to per品rmc.oherent control of the nuclear spin states， which are 
detected by change ofresistance of the HaU deりce.

Figure 1 shows pulsed N恥自主 spectraof o"Ga nudei taken at 5.2 T and 7 T in a diluti.on refrigerat.or. We 
applied πpuIses with "" 100 μsec durati.on during the measurements. Three wel1-resolved peaks due to 
quadrupolar interaction of Ga riuclei with nuclear spin 3/2 are observed. The peak intensity comes from 
population di妊erenceof the nuclear spins between neighboring two levels. Asymmetric peak intensities indicate 
也atnudear spin distribution is far ap制 fromthermal equi1ibrium. Note the electron spins are unpolarized 
(polarized)at 5.2 T (7 T). By comparing the NMR Spectra at 5.2 T and 7 T， we琵ndthat relative peak height is 
opposite. This result indicates由atpopulation of the nuclear spins in the nan.o-scale region is sensitively affected 
by the nuc1ear spin polarization conditions. 

αコ
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[1] G. Yusa et al.， Nature 434， 1001 (2005)， [2] K. Hashimoto et al.， Phys. Rev. B 69， 153306 (2004) 
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Strucωre， Function and Dynamics Qf a Novel Helicobacter pylori Response Regulator 

Protein 

WeontaeLee 

Departm四 t01 Biochemistry and Biomolecular Nk奴 Laborto砂¥Yonsei University， 

Seoul120・74虫~Korea

Helicobαcter pylori， one of the most common gram-negative bacterial pathogens in 

humans， encodes three. two-compone凶 systemsand two orphan response reguIators that 

are involved in transcriptional re釦d鋭 on.Two-component sigilal transduction systems 

are modular phosphorelay regulatory pathways common in prokaryotes. RRs are 

modular proteins， usually composed of a . conserved regulatory domain， which act as 

phosphorylation-activated. switches and it is attached..DNA binding. domaiR Response 

regulator HPI043 in H. pylori is provedto be.essentialfor ceH growth: HPI043 protein， 
a member ofthe OmpR subfamily of RRs， contains a DNA-binding domain， which is 

caUed as an effector domaiR It wasreported thatHP 1043 . binds specifkally to its own 

promoter (P1043)， suggesting it involved in auto積regulatoryfunction. Recent reports 

suggested that H. pylori 1043 forms a dimer in vivo through N岨terminalre思llatory

domain. We determirted HP1043 as a symmetricdimer wi由 twofunctional domains， an 

N-terminal regulatory and C-tertninal DNA-binding/trans-activation domain. The 

structure determinedby bo白 NMRand X-ray crystal1ography. shows a novel structural 

feature， di:ffering from those of reported response regulator proteins. Three-dimensional 

structures showed that the both regulatory and e:ffector domains do not have many inter-

domain.. interaction， suggesting that both domains are relativelyindependent. The 

regulatory domain is comprised of als sandwich with a central s-sheet and five-parallel 

strands are wrapped by five α-he1ices ori both sides. DNA-binding domain is composed 

ofthreeα-helices flank:ed by anti制parallels-sheets. Especially; backbone dynamics da臨

indicate that flexibility of DNA binding domain is essential in interacting to DNA. The 

trans-activation loops ki10wn as the DNA binding motif showed very low S2 a:nd high 

Rex values. The ，structura:l/dynamics infonnation fromRDC and backbone dynamics 

would supply us an insight f01:" molecu1ar/cellular function of a novel response regulator， 

HP1043. 
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A General Strategy for the Assignment of Aliphatic Side-chain 

Resonances ofUniformly 13C，15N-labeled Large Proteins 
Yingqi XU1， Zhi Linl， Chien H02， Daiwen y，叙班1

lDepar加100tofBiological Sciences， National Univ町sityof Singapore， 14 
ScienceDrive4， Singapぽe117543

2Depar加 entofBiological Sciences， C御前gieMel10n Univ町SI句r，
Pittsburgh， PA 15213 

For proteins smal1er也an25ゆ a，backbone and side chain assignments can be ob胞ined
using uniform1y 13C，15N・labeledproteins with出pleresonance experiments. Thus 
structure determination 均rNMR is very s凶泊blefor this句rpeof small proteins.百lesame 
methodsmay白i1，howeveにwhenapplied to proteins larg町 than30 kDa due to increased 
仕組svぽserelaxation rates. A combination of deuteration， specific labeling and TROSY 
techniques provide a solution ωs位協加rede胞nninationof large proteins. However， 
preparation of specially labeled samples is always costly and time-consuming， and may 
not be suitable for every protein. In order to ob旬in3D pro胞instructures with' a 
reasonable resolution，it is necessary to constrain side-chains of a11 or most residues using 
NOEs among protons located at side-chains. This implies that complete or partial 
proωnation at most side-chains is inevitable. 
Hぽ'e，w~ ~pre~ent a gooeral strategy to assign side-chain resonances_ of a11 residues in 

unifon叫yuCJコN-labeledlarge proteins， which makes use of 4D_uC，1コN-editedNOESY 
and p~!or assiS!l1llent ofbackbone. Although most釘ipleresonance experimoots involving 
both 13C and 15N spins have very poor sensitivity for protonated large proteins， NOESy 
experiments are still sensitive enough to provide through-sp叫怠 correlations.Hαand Hs 
can be assigned 企omintra-residue or sequential HC-NH NOEs， pro例vide吋d白a説t註由le郎se
NOEs a御repos悶幻blyd副i妊俄伽b枕ren対伽捌a羽te吋d企伽om0抽曲釘 i出n蹴teぽr-r鴫弧r碍-res部悶s幻i蜘dl伽ueNOEs 0侃nt恥h恥ebasis 0ぱfp凶d巾Oぽf 

制 g伊lffi蜘n
resolved using both intra-residue and s鴎eq伊ue侃nt“iぬ凶a討1NH圃 CH NOE ∞町'e1ations.If the 
翻 biguityin assignment cannot be resolved due to a lack of sequential or in加・r加 due
NOEs，組 MQ-(H)CCH・TOCSY(1) expぽimentcan be叩plied加 confinnthe 
assignme雌 Assi傍mentsof protons剖 y，5， and εpositions訂'emuch more challenging 
using the 4D "'C，l:JN-edited NOESY since the chemical shifts of c町bonspins at these 
positions are not available. Many狂Ysand some Hiis give rise to bo白血伽-residue釦 d
sequential NH嗣CHNOEs and由uscan be assigned台。m由eNOESY spec加盟1. 百1e
remaining unassigned spins can be assi伊 edusing the MQ-(H)CCH-TOCSY and 4D 
トJOESYexperiments.百lestrategy has be叩 testedon a 214 residue protein (DdGAP.-l) 
and applied to a maltose binding protein (MBP， 42 kDa) and a chain-selectively uC，DN_ 
labeled hemoglobin (65 kDa). About 96%， 85%組 d80% aliph紙icside-chain spins in 
DdCAD-l， ~侶P and hemoglobin have. be四1assi伊 ed，respectively.百1es回 tegy
propos 
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Solution Structure of the Plant Defensin VrD 1 from Mung bean: A 

Possible Mechanism for Insecticidal Activity Against Bruchids 
Yaw-Jen Liu1 and Ping-Chiang Lyu1， 2* 

1 Department of L件Sciences，2Institute ofBioinformatics and Structural Biology， 

National Tsing HuaωtIversity. Hsinchu， Taiwan 

巧:gnaradiate plant defensin 1 (VrD 1) is the百rstreported pl姐 tdefensin exhibi白19in 

vitro insecticida1 activity against bruchids. We report here the NMR solution structure of 

VrD 1 and the implication on its insecticida1 activity. The root-mean-square deviation values 

are 0.51土0.35A and 1.23土0.29A for backbone組 dall heavy atoms， respectively.官le

VrD 1 structure comprises a 3lO helix， an α-:helix， and a仕iple-strandedanti-para11el s-sheet 

stabilized by four disu1fide bonds， forming a与rpicalcysteine-stabilized αs motif Among 

plant defensins of known s加lcture，VrD 1 is the frrst to contain a 3lO helix. Glutamate
26 is 

highly conserved among defensins; VrD 1 contains an arginine at this position， which may 

induce a shift in the orientation ofTrplO， thereby promoting the formation ofthis 3lO helix. 

Moreover， VrD 1 i叫ubitsTenebrio molitorα-amyl回 e.α-amylaseplays an essentiaI role in 

the dige銑ionof plant starch in the insect gut， and expression of the common be組

α-amylase inhibitor 1 in仕組sgenicpea imp訂tscomplete resis加 lceagainst bruchids.百lese

resu1ts imply that VrDl insecticidal activity has its basis in the inhibition of a 

polysaccharide hydrolase. Sequence組 dstructural comparisons between two groups of 

plant defensins having di妊erentspecificity toward insect α-amylase reveal that the loop 

between s2 and s3 is the probable binding site for theα・加lyl部 e.Computational doC:柏19

expぽimentswere uged to study VrD 1-α-amyla鵠 intぽ'actions，and these resu1ts provide 

information白紙maybe used to improve the insecticidal activity of VrD 1. 
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Chelerythrine binds at the BH groove' of BclxL• inhibiting its pro陣

suniival activity by more than one mechanism 

Yong-::Hong Zhang1， Mei Chin Lee2， ~ah Fei Wan2， Shing嗣 LengChan2， Yu Chen 
Yang3， Anirban Bhun泊1，Victor C. YU2 and Yu-Keun9 Mok.1 

1 Depar出lentofBiological Sciences， National University of Singapore， Singapore 117543 
;I副知総ofMoleωlarand Cell刷 ogy，61 Bi叩olisDrive♂r蹴叫 Sin抑 ぽe138673 
Bioinformatics 1nsti加te，30 Biopolis S悦 et， #07心lMa制x，Singapore 138671 

Chelery也rineinhibits the BclXL -Bak Bcl蜘 2homology 3 (BH3) peptide binding and 
displaces Baxラ aBH3・containingprotein，企omBclXL・ BclXLover-expressing cells that 
are completely resistant to apoptotic stimuli remain sensitive to chelerythrine. Using 
NMR， computer d∞:king and site-directed mutagenesis， we show here that chelerythrine 
binds at血eBH groove of BclXL， adjacent to BH3 binding cle食whichmost other BclXL 
inhibitors target. Mutations at the BH groove but not the BH3 binding cle食signific組 tly
reduced chelel)'thrine binding on BclXL based on chemical ♂shift pertutbation by NMR 
titration. The abi1ities of chelery血rineto displace bound BH3 peptide企omBclXL is also 
affected by mutations at由eBH groove. Other than residues on由。 BHgroove and 
BH3 bii1ding cleft， surprisingly， we also noticed that cぽtainresidues on the long flexible 
loop between helices α1 andα2 of BcIXL also have也eirche11Ucal s副長sperturbed by 
chelel)'伽jnebinding. The abi1ity of chelel)'thrine to induce叩opωsisin SH-SY5Y cells 
expressing BclXL with佐世lcated'flexible loop is s釦ouslyhampered compared to wild 
type'BclXL・ Thiscould yet represent another inhibitol)' mechartism of chelery由rineon
BclXL as this flexible loop is a potential regulatol)' site for the pro-survival activity of 
BclXL・

Molecular surface ofBclXL showing the binding sites of(a) chelerythrine on BH groove and (b) BH3I・lon
BH3 binding cleft.百leresidues that are essential for binding of chelerythrine on BclXL are colored red 
(Y173) and blue (V135)， whileめeones for BH31・1are colored yellow (R100)， green 侭139)and pぽple
(L 13 0). 
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S釘uctureand dynamics ofbiologically active peptides and 

proteins bound to magnetically oriented vesicle systems 

ass旬diedby solid-state m依

AkiraNaito 

Graduate SchooI ofEngineering， Yokohama National Universi守

79-5 Tokiwadai， Hodogaya占u，Yokohama 240・・8501，Japan 

Spontaneously oriented bilayer system such as magnetically oriented vesicle 

system (MOVS) is shown to be an excellent media to study structure and orientation of 

membrane associated peptides and proteins. 

Morphological changes of lecithin bilayers containing melittin around the 

gel-to-liquid crystalline phase transition temperature (tc) were examined by a $olid-state 

m在R.Magnetic alignments were observed by solid-state 31p NMR spec協 forthe 

melittin-lecithin vesicles at a temperature above the Tc by forming elongated vesicles 

(1). Using the magnetically oriented vesicle systems (MOVS)， dynamic structures of 

melittin bound to the membranes were investigated by analyzing the 13C anisotropic and 

isotropicchemical shifts of seleetively 13C-Iabeied carbonyl carbons of melittin at the 

static and magic-angle spinning conditions (2). These results indicate that melittin 

molecules adopt anα-helical s位協加re.and laterally diffuse. to rotate rapidly around the 

membrane normal with tilt angles ofthe N-terminal helices being -340 and that ofthe 

C-terminal he1ices being 230
• TherotationaI-echo double-resonance method was used to 

measure the interatomic distance between [1-13C]VaI8 and [l~]Leu13ωfurther identify 
the bending α値 helicalangles of 1220 in the membrane. These structures further lead that 

the α-helices、ofmelittin molecule penetrate the' hydrophobic coies of the bilayers 

incompletely as apseudo-trans・membranesなuCtureand induce白sionand disruption of 

vesicles. 

MOVS induced by dynorphin was successfully used to jnvestigate the orientation 

of dynorphin bound to the lipid bilayers(3). It was found t出ha郁tdynor叩phi泊nadopts an 
α，伺燭甲.司明占-

chemical sh悩if伽1:Sobtained from the加M仏ASe侃xp伊enment臼t臼s.In contrast， it adopts disordered 

conformations from由ecenter to the C-terminus and is located on the membrane 

surface. It was furiher revealed. that the N-terminal α-helix is inserted into the 

membrane wIth the tilt angle of 21 0 to the bilayer normaI. 

[References] 

(1) A. Naito，主Nagao，KN治血班、T.Mizuno， S. Tuzi， H. Saito， Biophys. J. 78， 2405 (2000). 

(2) S. Toraya， K Nishimura， and A. Naito， Biophys. J. 87， 3323 (2004). 

(3) T. Uezono， S. Toraya， M. Oba民 KNishimura， S. Tuzi， H. Saito， A. Naito， J. Mo1. Struct. 

749， 13 (2005). 
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Development of modulated rf sequences for decoupling and 

recoupling of nuclear spin interactions in sample叩 inning

solid-s紘teN恥依

Yusuke Nishiyama ¥ Toshio Yamazaki1 ， and Takehiko Tera02 

1 RlKEN Genomic Sci釘lceSCenter， Tsurumi， Y okohama， Kanagawa， 23ふ∞45Japan 

2Depぽ加lentof Chemis釘y，Grad国 teSchool of Science， Kyoto University， Kyoto， 60fr8502 Japan 

An approach to design modulated rf sequences under sample spin凶ngwhich 

de∞uple/re∞uple a specific nuclear spin interaction in solid state NMR is }Tesented. The 

Euler angles of the spin rotationωused by a general rf field are おifCedto fulfill thesymmetry 

principle theory for selec位19an interaction of interest.百leallowed Euler angles are 

expressed by using Fourier expansion. Then， modulated rf sequences訂'edirectly obtained 

企αnthe Euler angles with a 1訂gedegree of freedom of the F ourier coef百cients.Rf sequences 

with high performance can be selected釦 longthem by 則 nen伺llyoptimizing也eFourier 

coe茄cients.We develop amplitude-and phase，寸nodulatedrf sequences according to血e

present approach， chemical shi食倒sotropyrecoupling sequence (Fig. 1a)， double quan知m

homonuclear dipolar re∞upling sequence (Fig. 1 b)， zero宣eldNMR in high宣eld(Fig. lc) etc. 

百ledetails wi1l be given血血epresen胞6四1. 
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Fig.1 15N chemical shift anisotropy recoupled spectra of 

[15N]'Nacetyl'D，L"alanine (simulated: (63.5， 85.5， 227.2) ppm)(a)， 13C 

double"quantum constant time build up curves of 10%α，α'"13C2 ammonium 

phthalate (simulated: 3.00A) (b)， and 13C zero'field NMR in high field spectra of 

5% 2，3-13C2 ammonium succinate (simulated: 1.55A) (0). 
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Efficient Sp祖~SpinScal紅 Coupling Mediated 13C_13C Polarization 

Transfer in Solid-State NMR Spectroscopy 

Yun Mou， John C. H. Chao and Jerry C. C. Chan 

Dep紅白lentofαlemis位y，National Taiwan University， 

No. 1， Section 4， Roosevelt Road， Taipei， Taiwan. 

We demonstrate a solid-state NMR technique， wIth the acronym R・TOBSY，

can be used to realize an efficient C'付 Cαtransferbased on J-coupling under 

fast magic-angle spinning condition. No lH decoupling is required during the 

polarization transfer period. Experimental results、 arepresented for model 

crystalline compounds as wel1部 anorトcrystalline17・residuepolypeptide 

MB(i+4)EK. Measurements on MB(i+4)EK demonstrate that 53 % of the initial 

C' polarization was transferred to the cross peaks at 7.05 T under 25 kHZ MAS 

splnnmg. 
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Determination of a spin diffusion constant by triplet~DNP 

Akinori Kagawa1 and OKazuyuki Takeda 1 

1 Graduate School 01 Engineering Sci仰向 OsakaUniversi税 Japan

A new approach is presented to deterrriinea spin diffusion constant bymeans of凶plet-DNP，i.e.， 
dynamic nuclear polarization (DNP} using electron spins in the photo-excited triplet state[ 1， 2]. 
In molecular crystal doped with a small amount of鋲lestmolccules photo-excitable to the triplet 
state， large polarization of the electron spins in the photo-excited仕ipletstate， created by pulsed 
laser irradiation， is transferred to the surrounding protons by applying microwave irradiation 

at the electron spin. Since the electron polarization can direct1y be transferred to only those 

protons which happen to be adjacent to the位ipletelectrons， the limited regions surrounding 
the伊 estmolecules serve as sources of polarization， and it is in加.rntransported away by spin 
diffusion. And since the仕iplet心Np.sequence is repeatable with arbitral rates. as longas the 

repetition回timeInterval is longer than the lifetime of the位ipletstate， the amount of polarization 
created at the sources is experimentally controllable. 

For the low repetitionrates， sp担 di伍lsionhas a sufficiently long repetition-time interval 
to畳鰯朗自einhomogeneous profile of polarization. Thus~. the buildup rate of overal1 proton 
magnetization. is proportional to the DNP repetitionrate. As increasing the repetition rate， on 
the other hand， the buildup rate begins to saturate as the polarization being created by DNP at 
the sOurces outweighs. the transportcapacity of spjn di鮪lsion，and eventual1y cease to increase 

with the repetition rate above a certain threshold determined by the spin di釦lsioticonstant. 
Hence，one c'an extract the spin diffusioti constant from measurement of the buildup rate for 
various repetition rates of the位iplet-DNPsequence.We demonstratedetermination of a proton 
spin di伍lsioncons胞ntof組 exceedinglydi1uted proton system in a single crystal sample of 
pentancene-doped 99.2%-deuterated naphthalene. This work provides another one ofvery few 
examples of experimental determination of a spin diffusion constant. 
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Fig.l. Circles.: experimental DNP~repetition rate 

dependence of the buildup rate of proton polar-

ization in a single crys凶器ampleof pentacene-

doped 99.2%-deuterated naphthalene. Solid lines: 

calculated profilωof the repetition rate depen-

den.ce for spin diffusion constants of 5.0 x 10-19， 
4.5 X 10-19， and 4.0 x 10-19 m2/s， respectively. 

The experiments were carried outat Molecular Chemical Physics Laboratory at Kyoto Univer-

sity， and we thank Pro主主 Terao and Prof. K. Takegoshi.for their support. 

[1] K. Takeda， K. Takegoshi， T. Terao， 1. Phys. Soc. Japan 73 (2004) 2313. 
[2J K. Takeda， K. Takegoshi， T. Terao， J. Phys. Soc. Japan 73 (2004) 2319. 
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ESR Detected by Measuring Mechanical Forces of a Canti1ever iri Samples of Low Spin 

Concentration 

SangGap Leea)， Sun Ho Won， Seung-Bo Saun， Soonchil Lee and Ki-Woong Kimb) 

Department of Physics， Korea Advanced Institute of Science and Technology， 373:-1 Guseong-dong， Yuseong-

gu， Daejeon 305-701， Korea 

Measuring mechanical forces. of very soft cantilevers coupled to magnetic resonance， so called magnetic 

resonance force microscopy (MRFM)， is a novel technique. recommendedfor imaging a single molecule by 

magnetic resonance and for reading spinstates in solid-state quantum computing. Moreover， MRFM is quite 

adequate for studying materials ofa limited number of spins because signal-to-noise ratio (SNR) of MRFM is 

determined not by the number of spins but by a spin concentration. Our group reported on a room temperature 

force-detected ESR signal from a DPPH sample， the SNR of which was 10 or so [1]. Recent1y， we built a low 

temperature (-4 K) MRFM setup formagnetic resonance study. of thin films. To date we have been improving 

force sensitivity of our low temperature MRFM apparatus and applying it to low spin concentration samples 

such as P-doped Si or high ・・・-kgate dielectric materials. We will report our progress in our MRFM 

instrumentation and discuss the preliminarνdata acquired from the low spin concentration samples. [1] Ki-

Woong Kim et al.， Saeλ!ulJi(The Korean Physical Society) 43， 114 (2001， in Korean) 

alElectronic mail: leesg@kaist.ac.kr 

blpresent address: Korea Researeh Institute of Standatds aI1d Science， Daejeon 305-340， Korea 
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Developments初 Single-ScanMultidimensional NMR and MRI 

Lucio Frydman 

Department ofChemical Physics， W訟izmannInstitute ofScience， 76100 Rehovot， Israel 

We have recen七lyintroduced a scheme enabling the 
acquisition complete of mul七idimensionalNMR da七awi七hina 
single con七inuousacquisition. Provided七ha七 ananaly七e's
signal is sufficien七lys七rong，七heacquisi七ion七imeof 
mul七idimensionalNMR experimen七scan七husbe shor七enedby 
several orders of magnitude. The new me七hodologyis 
compa七iblewi七hexisting mul七idimensionalpulse sequences 
(COSY， TOCSY， HSQC， imaging) and can be implemented using 
conventional hardware. The manner by which the spa七ial
encoding of七heNMR in七eractions-which is七henew 
principle underlyi-ng ultrafas七 NMRpro七ocols~ proceeds in 
these experiments， will be discussed. Practical 
implementation ofthe protocol and its performance will 
also be exemplified wi七ha varie七Yof homonucleaど and
heteronuclear nD NMR and MRI acquisi七ionson chemical， 
biochemical and biologica工 sys七ems，carried ou七 withina 
0.1-1 s七imescale. 
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Experimental Frontiers of Solid State NMR 
A. Samoson， R. Stern， ，. Heinmaa， T. Tuherm 

National I nstitute of Chemical Physics and Biophysics 
Akadeemia Tee 23， 

Tallinn 12618 
ESTONIA 

High performance technical ceramic materials sustain tensile 
stregth that allows about 90 Hzm for product of rotation 
frequency and rotor diameter. Reduction of the rotor size 
enables thus higher rotation frequencies and opens a 
perspective for investigation of new NMR phenomena. 
We present some examples of relaxation， decoupling and 
recoupling at spinning speeds up to 70 kHz. 
A possibility of efficient cooling is another advantage of rotor 
scaling. The cryoMAS(TM NICPB) opens new venues for 
solving solid state physics problems， e.g. refine J couplings 
in spin gap materials. 
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Avance" -A Versatile NMR Spectrometer 

Markus VII笛Ichli
Bruker-BioSpin Japan 

。vermore than a decade Bruker has been pioneering the digitalization of NMR 
systems. Sta蜘 9with the digitallock in 1992，∞ntinuing with digital開臨時， dig比al
司uad悶 turedetection and digital single chip pulse generation. With the Avance" 
ase∞nd generation digital receiver system has been introduced，∞mbining low 
noise and broadbandedness in one unit. A higher intermediary frequency ensures 
interferenceトfreedata acquisition. 

On the prObehead side the development of a variety of CryoProbes ™ has been 
mostimpor祖ntin the偽 Idof biological applications. Improved high罰eldsolids 
probes also have an impact in this field. 

Simple， automated and demanding experiments can easily be performed. 
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Processing Strategies in Radial NMR 
Spectroscopy 

Eriks Kupce 

VarianLtd.， 28 Manor Rd， Walton-on-Thames， UK 

At註ee.，di阻 ensionalNMR spec側聞ismainly space， dotted with discrete bright 
時 sponses，ra也erlike the sky at night. By viewing plane projections at a few well-
chosen orientationsヲwecan recons航路tthe entire spec位utn.New recons加lction
algori曲msare examined組 d由eprojection-recons住uctiontechnique is compared wi註l
altemative fast multidimensional methods. 

References. 
[1] Kupce， E. and Freeman， R.ラJ.Biomol. NMR，27， 101-113ラ(2003).
[2] Kupceラ巳and Freeman， R.，J. Amer. Chem. Soc.， 126，6429-6440， (2004). 
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3D ESR.MRI with Sub.Micrometer Resolution 
Using Magnetic Resonance Force Microscopy 

Yohsuke YOSHINARP，2 and Shigenori TSUJP，2 

1. Advanced Technology Division， JEOL Ltd.， 3・1・2Musashino， Akishima， 
Tokyo 196・8558，Japan. 
2. CREST， Japan Science and Technology Agency， Kawaguchi， Saitama 
332・0012，Japan. 

Magnetic resonance imaging (MRI) is very use釦1spectroscopy to visualize 
3D real structures inside samples non-invasively. Low sensitivity of the 
conventional inductive detection of magnetic resonance phenomena however 
limits the spatial resolution by a few tens to hundreds皿icrometersin the 
typical setup. Magnetic :resonance force microscopy (MRFM) [1]， a promising 
MRI spectrometer combined with an atomic force microscopy technology， 
employs a mechanical detection of magnetic resonance， which is expected to 
improve the sensitivity dramatically over the inductive method. lndeed， Rugar 
and co園workersrecentlydemonstrated the capability of detecting a single spin 
in the irradiated vitreous silica containing a low density of unpaired electron 
spins [2]. We have been making an effort to i血.proveimaging techni吐ueof 
MRFM with the aim of visualizing nanoscopic structures and investigating 
functions of local systems inside a biological cell. 

In this talk， we will report an application of ESR-MRFM to two practical 
samples: ~10μm DPPH particles and -20μ皿 liposomelabeled by a nitroxide 
imaging agent; whose sizes are nearly the same size as that of human cell. The 
sample was fixed on a mechanical detector， so called cantilever typically used 
for atomic force microscopes， and loaded into our MRFM probe situated in 
vacuum of -10・3Pa at room temperature. A small and sharp tip made of a 
rare-earth permanent magnet placed in the vicinity of the sample was used to 
generate not only a static magnetic宣.eldbut also a strong magnetic field 
gradient (8000 T/m) inside the sample. This field gradient plays an important 
role to define a very thin sensitive slice only in w hich the magnetic resonance 
condition is satis伍edat the fixed resonant fぬquency.The cyclically saturated 
magnetization of spins in the slice by the magnetic resonance technique causes 
an oscillatingあrcegiven by a product of the field gradient and the 
magnetization， which then vibrates the cantilever. The 3D image and the 2D 
cross section of the spin density maps in sub-micrometer resolution were 
reconstructed from the force distribution obtained by scanning the tip position 
relative to the sample [3，41. 
[1] J.A.Sidles， Appl. Phys. Lett. 58 (1991) 2854・2856
[2] D.Rugar， R.Budakianm， H.J.Mamin and B.W.Chui， Nature 430 (2004) 
329・332
[3] S.Tsuji， T.Masumizu and Y.Yoshinari， J.Magn.Reson. 167匂004)211・220
[4] S.Tsuji; Y.Yoshinari， H.S.Park and D 
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Separation of each component in which has very 

close molecular weight in the DOSY method 

Satoshi Saku:rai 
JEOLLtd.， 3・1・2Musashino， Ak:ishima， Tokyo 

The DOSY (Diffusion"ordered NMR spectrOSCQpy) method has received much 

attention as a technique fQr separating NMR spectra in a mixed sample using the 

difference of the self-diffusion coefficient. Generally， it is thought that a diffusion 

coefficient and a molecular weight have close correlation. For this reason， we have 

not applied the DOSY method to the separation of a mixed sample in which each 

component has very close molecular weight. However， we con五rmedthe DOSY 

method is actually e飴ctivein such a m江edsample asshown below. 

(Experiments) 

We used the mixed sample of estrone and s-estradiol solved in DMSO-ds. We 

performed the measurement by JNM-ECX400 and the DOSYprocessing by Delta 

software. 

ヤ 1311

fγγ 
HO' 、F 、J

estrone 
(M.W = 270.37) ~ s-estradiol 

(M.W = 272.38) 

(Results) 

Since s-estradiol has two hydroxyl groups， so it has stronger hydrogen bonds with 

the solvent DMSO than estrone. It is the reason why they have a di首erenceof 

di宜usioncoefficients. So we could separate the spectra 企ommixed sample in 

which each component has very close molecular weight by new DOSY processing 

function of Delta software. 
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NDSB improves protein solution m依 spec回 by

suppressmg protein aggregation 

I'akeshi Ishi1， Takuya Miyakawa， Kazuo Hosoda， Yasuko Iizuka， 

Kaori Wakamatsu， Hiroyuki Kogure， Ke吋iKubota 

Department 01 Biochemical andαemical Engineerin，ιFaculty 01 Engineering， 

GunmαUniversity， Kiη!u， Gunma376-8515， Jcψ仰

In solution NMR， aggregation of proteins(and other macromolecules) increases 

apparent molecular mass of the solutes， and leads to faster transverse relaxation rates 

(broader line widths) and lower si事1叫 intensities，which make spectrum analysis 

difficu1t. The aggregation of proteins is often accompanied by precipitation and 

denaturation of proteins， which decreases sample concentration and lowers the 

physiological significance of伽 NMRdata， respectively. Thus the monodispersive 

nature of protein molecules in solution is quite important in protein NMR measurements， 

especially in multidiinensional ones which require long measuring time. The 

monodispersive， non-aggregating conditions are usually set up by the screening of 

buffer conditions (the kind of buffers， pH， salt concentration， and temperature)， e.g.， by 

button tests. Despite such extensive screening， it is not rare to fail to find appropria白

conditions under which protein molecules are monodispersive for a long time. 

Non-detergent sulphobetaines(NDSBs) are a group of small zwitterionic 

moleculeshaving a hydrophilic sulphobetainegroup and a short hydrophobic group. 

Because of the small size of their hydrophobic groups， they do not form micelles even 

at a concentration as high as 1 M. NDSBs are known to increase the solubility and 

stability of proteins and to prevent protein aggregations. Such effects of NDSBs are 

beneficial in solution NMR measurements， and we previously found that the addition of 

NDSB-195， the smallest molecule among NDSBs， increases sensitivity of ubiquitin 

S戸ctra. Wealso found， by dynamic light 印刷eringmeasurements，that NDSB廟 195

decreases the aggregation rates of bovine serum albumin and ovalbumin， that the extent 

of such anti-aggregating e妊ectvaries depending on the kind of NDSBs used， aIld that a 

too high concentration of NDSBs rather leads to e凶lancedprotein aggregations. Here 

we wi11 report the enhancement ofquaIities of N1v仮 spectraof other proteins by the 

addition ofNDSBs， and the mechanisms whereby NDSBs prevent protein aggregations. 
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lH，2H， 13C， and 15N Full AutomaticPulse' Width 

Calihrations forCryogenically Cold Probes 

Nobuaki 型~盛Q，I Yoshiaki Yamakoshi， I Yoshiki Kida/ Kaoru Tashiro， I Sarara 

Kannari， I Taku' Kawahara，2 Koji Tsubono，2 Tamio Kanai，2 Tomomitsu Kurimoto， I 

Katsuo Asakura，l and Masami Hosono I 

IJEOLL吋.， 3~1~2Ml;lsashino，Akishima， Tokyo 196・8558

2JEOL Datum Ltd.， 1156 Nakagami-cho， Akishima， Tokyo 196剛 0022

We report herelH， 2H， 13Cand 15N fullautomatic pulse width calibrations prior to' 

multiple nuc1ear experiments of isotope labeled proteins using cryogenically cold 

probes. GeIlerally speaking， compared with aprobe operating at room temperature， a 

cryogenically cold probe 'ei1hances thesensitivi匂， by a factor of three to four times. 

Therefore， such cold probes are wideIy used for structure' determination of proteins ，in 

solution，because the solubility' of proteins is notso high. On the other hand， because 

larger numbers of pulses are used in tnultiple nuc1ear experiments， the accumulation of 

the inaccuracy of pulse lengths finally causes large amount of signal loss， evenif the 

degree of the inaccuracy of each pulse length would be smal1. Therefore， it is of utmost 

importance for optimurri results todetermine accurate 900 pulse lengths and to use them 

in actual measurements，even if a very sensitive cryogenical1ycold prohe is used. We 

developed a tool to help RF setting of multiple nuclear experiments for laheled proteins 

in solution.1，2 Since these were originally designed for 13C;t5N doubly labeled pro旬ins，

we expand applications for 2H， 13C and 15N triple labeled proteins using a cryogenically 

cold prohe. 900 pulse lengths of IHヲ 2H，13C and 15N of triply labeled protein solution 

were successfullyobtained with the expanded protocol. This full automatic RF pulse 

width calibration enables a very simple experimentaI setting of inultiple nuc1ear 

experiments including 2H dec~)Upling on a NMR speetrometer with multi' DDS/multi 

sequencer system.3 We show da旬 acquiredusing a cryogertical1y cold probe. 

lt KUrimoto d al，Chem.Lett.，34，540・541(2005). 

2K. Asakura et a1.， Chem. Lett.， 34，670・671(2005). 

3N. Nemoto et a1.， Concepts 1¥ぬrgn.Reson.Part由良 25B， 18.;.26 (2005) 
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AP4 

A・1.Methodology 

Two-DIlllensional12'Xe-lH Heteronuclear Overhauser Spectroscopy 
(HO ESY) Using Laser-Polarized 129Xe 

JunkoFukutomi， * Yuko Adachi， Hirohiko Imai， Atsuomi Kimura， and Hideaki Fujiwara 

Division ofHealth Sciences， Graduate S.chool ofMedicine， Osaka University 

Xenon has characteristic profile ofhydrophobicity probably coming from many (54) e1ectrons 

outside the nucleus. Its interaction with organic subs加lceS，thぽ'efore，is much int町出ted企αn

the standpoint of biochemis町 aswell as pure. chemis句r.The intermolecular interactions 

between 129Xe and IH could bes加died'by means of heteronuc1ear Overhauser e低 t

spectroscopy， but血e2D version (HOESY) of白isspectroscopy would be enormously 

time-consuming because oflow xenon sensitivity/∞ncentration and weak 129Xe_IH coupling. 

In the present work， 129Xe)H HOESY has been examined by adopting modified HOESY 

sequence and a hyperpolarizing se加pcapable of producing a continuous supply of polarized 

Xe gas for long period of位ne.To .our knowledge，白isis the宣rstreport ofthe Xe)H HOESY 

experiment， which has been realized by the laser-polarization technique. 

Material and Methods: 100% diethyl phthalate (C12H1404) was used for the旬stsolution. 

Data were acquired on Varian INOVA 400WB spec住ometer(9.4T) while blowing polarized 

Xe gas intermittently into a sample solution in a 1伽nmsize of probe.百lepolarization of 

129Xe is approximately 8% as checked by comparing曲eNMR S川 ratioenhancement. 

Mixing time of 100 msec and number of回nsientsper increment of 32 were used. The 

tempera加rewas set at 28
0
C. A pulse sequence is modified so that blowing of the polarized 

g部 issynchronized with the RFpulse irradiation. 

Result and Discussion: A 2D 12~e)H HOESY spec加tmis shown in由efigure below. 

Projected peaks at 1.3， 4.4， and 7.5ppm correspond to lH in CH3ヲ CH2，and phenyl ring， 

respectively. 129Xe peak at 190.5ppm 

∞，rresponds to 129Xe in die由ylphthalate. 

The cross peaks in the HOESY spectrum 

indicate e島 ctive cross relaxation 

between 129Xe and lH. 8yanalyzingthe 

time dependence of pe，誌 intensities，

quantitative extractions ofσandγ 

can be established between the two 

nuc1ei. 官邸 technique will offer a 

characteristic biosensor in analyzing 

biological mat町ials.

へJ
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A-1. Methodology 

AP5 

N~偲 S佃dies ofStereo-Array Isotope-Labeled (SAILed) Proteins: 

Towards the high-也roughput，high-precision structural 
determinations of larger proteins 

Mits叫lIroTakedaI， Takuya Torizawa1， Tsutomu Terauchi¥ Akira M. Ono¥ Seiji Tsuchiya1， 

Peter Guntea and Masatsune Kainosho1， 3 

lCREST， JST， 2RIKEN GSC， 3Graduate School ofScience， To勾roMetropolitan University 

We have recently developed the SAIL (StereかArrayIsotope-Labeling) method for 

proteins， which allows us to extend批 accessiblemolecular weight limit for s加 .ctural

determinations by NMR. For e節cientincorporation of SAILed amino acids， a cell開企ee

synthesis system is essential. We previously found由atthe N-terminus of target protein 

synthesized by E. Co/i cell-企'eesystem is non-uniform due to a decreased peptide 

deformylase (PDF) activity for NゐIrmylmetlrionine(ιMet). 官邸 heterogeneityleads to釦

observation of two sets of signals in an NMR spectrum， which hampers m低 analysisof the 

target protein. 官lerefore，it is essential to es包，blishgenerally applicable methods to prep町e

samples with uniform N-terminus. 

PDF is a metalloen勾rmeand its activity is controlled by bound metal ions. We 

overexpressed recombinant PDF and purified it in buffers containing nickel salt， which is 

reported to increase' the activity of PDF. 

Characterization of the prepared PDF 

showed白紙ithas a catalytic activity for the 

formylated peptide. We applied胸 PDFto

calmodulin (C剃) with non-uniform 

N-termi出 Comparisons of lH_l~ 

HSQC of the CaM between beおIre組 dafter 

出e PDF-addi討on. showed that signals 

corresponding to formylated CaM were not 

detectable a食erthe treatment (See宣gure).

Thls result showed that the f-Met of Cめ4

was deformylated by出eaddedPDF.

Treatments of other旬rgetproteins 

Wl白血eprep訂edPDF are now inprogress. 

f磁場拠 ~"':時司吋別市伊吋戸内問.....".，円十，.=句{時特色申~吋吟却炉問円-~可申t

Iま芋z亭

E語草¥)

11藍A

島，盛喜

部?岳;

1S対II愚.lJi

乱事喜

弘吉昏 蕗<lo 区制執

O 
1130 

官室G
主対

日4号 ド￥‘民

We will provide NMR da阻 acquired企om Expanded region of lH-15N HSQC spec位a

PDF-treated， SAILed proteins. of CaM before .(upper) and after (lower) 

PDF-treatement. 

MO corresponds to f-Met. 

-105-



AP6 

A・J.Methαlology

Rapid acquisition of high -resolution 
triple-resonance spectra using nonlinear 
sampling and maximum entropy reconstruction 

Yoshiki Shigemitsu ¥ Takahiro Anzai1， Markus WalchU2 and 

Yutaka Ito1ふ4

1 Department of Chemistry， Tokyo Metropolitan University， 1イ M的ami心hsawa，

Hachioji， Tokyo 192・0397，Japan; 2Bruker Biospin， 3-21-5 N.加omiya，7きukuba，Ibaraki 

305-∞51， Japan; 3Research Group for Bio-supramolecular Structure-Function， 

RIKEN.， 1・7-29Suehiro-cho， Tsurumi-・ku，Yokohama 230.・-0045，Japan; 4CREST， JST 

N恥1Rspectroscopy is an inherently insensitive technique， and many challenging 

applications such as protein studies are performed 創出evety limits of sensitivity and 

resolution. In addition to the improvements in hardware and pulse sequence technologies， 

new acquisition schemes for speeding up multidimensional NMR experiments are therefore 

demanded for dramatic improvements in both sensitivity aud resolution. 

Nonlinear sampling for indirectly acquired dimensions in combination with 

maximum entropy recons航路tionhas been shown to provide si伊ificanttime savings in the 

measurement of multidimensional NMR experiments. We have been demonstrating this 

procedure for ob胞iningbackbone. resonance assign質問ntsof proteins with low solubili句ror 

proteins in living E. co/i cel1s. In曲ispresentation， we discuss the e伍ciencyand accuracy of 

the nonlinear sampling scheme by comparing出especrra with those obtained by using the 

conventional .linear sampling scheme as well as the recently developed projection 

reconstruction method， which also enables rapid collection of multi幽 dimensionalNMR data. 

Figure: 

2D . (13C')HN) slices extracted. D:om 3DHNCO spectra of 13C;I5N-labelled Thermus 

thermophilus RecO (229 a.a.， 24.7ゆ a). (A) 40* (13C， t1) x 24申 eSN，t2) linear， (B) 10* (13C， 

t1) x 12宰 eSN，t2) line訂 and(C) 10* (13C， tI) x 12* eSN， t2) nonlinear complex points were 

collected. 百le2D inaxmlUmehtropy method was used for processing of both t1 and tz 
dimensions. 
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AP7 

A・1.Methodology 

The Study of Inclusion Comple玄Formationof 

4・・Sulfothiacalix(4)areneSodium Salt with Xe by Means ofHyperpolarized 

129Xe NMR under Continuous Flow of the Xe Gas 

百lkoAdachi寧，Akari Kaneko， Junko Fukutomi， Atsuomi Kimura，組dHideakiF可iwara*

Division of Health Sciences， Grad回路 SchoolofMedicine， Osaka University 

Introduction: Combining with the supply of Xe gas under co凶nuous・flowmode，由e

hyperpolarized 129Xe NMR can be used to investigate di宜erentkind of intennolecul紅

interactions in solution in an extr初出n組 ly駈ghsensitivity with high precision. The 

inclusion c四nplexfonnation of 4~Sulfothiacalix( 4 )arene So的四 sa1t(STCAS) with Xe has 

been investigated in thepresent study using hyperpolarized 129Xe NMR as a diagnosticω01. 

STCAS is inte時 stedamong difIe問nttypes of calixar佃 esbecause it is water-soluble besides 

it includes sul白rat四国 創出ebridging unit. 

Ma舵rialsand Methods:百lehyperpolarized 12~e gas was produced by the continuous-flow 

type home-build apparatus and was bubbled into the D20 solution containing STCAS with 

varying concen回 tions.129Xe NMR spec助 問問 問cordedon a Varian NMR spectrometer 

INOVA400WB at 9.4T創ldat various temp町鉱山es.The 129Xe resonance企equ釘lcywas 

110.540 MHz. The method reported last yeぽ hasbeen extended to include Jeast squares fit on 

computerin由eanalysis of concentration dependence of the 129Xe chemical shift. 

Re細胞andDiscussion:羽1heninc1usion compl偲 isfonned acco吋ingぬeq.lin solu柱。lI，

Xe+STCAS之 Xe-STCAS， association constant= K [1] 

c∞centration dependent 129Xe chemical shi食(Ocalcd)is calculated as in eq.2， 

x ， j'Xe + {K[STCAS 10 1(1 + K[Xe妙x吋m~ [2) 

V calcd - 1 + K[STCAS]o 1(1 + K[Xe D 
where OXe釦 dOXe-sτ'CAS紅ethe chemical shifts of Xein the企eedissolved s旬結 andin由eXe-

STCAS complex in water， respectively， and [Xe]， [STCAS] and [Xe-STCAS] represent 

concentrations of Xe， STCAS and Xe-STCAS compl叙 insolution， respectively. Therefore， 

the association ∞ns胞ntK釦 dOXe-STCAS can be de士erminedby出ele部 tsquares method 80 that 

the calculated concentration d句endent12~e chemical shi負担tswell with the obse町edones. 

This was accomplished by using a commercial so食wareORlGIN from LightS伽 leCO. Also 

temperature dependent s伽dyhas given the thennody脱出cp紅側etersof the inclusion 

complex fonnation 

出orough出euse ofthe 

tempera知re dependent 

assoclatlon constants. 

The obsefYed values of 

K， OH and dS are 

compared wi血 other

reported data in Tablel. 

Table 1 K(at 25 oc}， AH and AS values for Xe-substance interaction. 

STCAS -12.0 14 -16.3 water 
water Metmyoglobin 146 -30.2 

Myoglobin 94 -21.4 
Cyanomyogobin 145 ・37.7
Cryptophane A 3000"'-'(50C) 
α-Cyclodextrin . 2.28 (250C) 
α・Cyclodextrin 22.9 (250

C) 

同 58.7
-39，2 
-83.8 

water 
water 

CHClzCHCh 
DMSO 
water 
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d・1.Methodology 

AP8 (PL15) 
A novel niethod for measuring the. fast HID exchange by 13C 

observed 2D NMR 
Kaoru Fujimura1， Takeshi Tenn02， Hidehito Tochio1 and Hidekazu Hiroaki1 

International Graduate School ofArts and Sciences， Yokohama City Universityl 

GraduateSchool ofEngineering， Kyoto University:詰

The HID exchange experiment of amide protons of proteins provides inおrmation

on the residues exposed to the solvent. We have developed a novel technique for 

measuring theexchange rate in a faster time scale that is di節cultto determine 

by the conventional method. We employed a 13C-detected 13CO・15N2D HMQC to 

obtain the HID exchange rates. Chemical shift values of both 15N and 13CO in a 

peptide bond are 広島ctedby the isotope type ofits amide hydrogen (15NH or 15ND). 

When 13C/15N"doubly labeled proteins are dissolved in 50% D201H20 buffer and if 

the amide hydrogen exchange rate with the solvent is slow enough， two 

cross'peaks representing 15NH or 15ND form would appear foreach 13CO-15N pair 

in the 2D spectrum (Figure 1). Theamide hydrogen exchange rates are directly 

related to the rate of 15NHf15ND exchange， and readily obtained by the line shape 

analysis based on the chemical exchange theory. The concept of this experiment 

was originally proposed by Kainosho et al.， where only 1D NMR was utilized.1.2} 

We expand this idea to 2D NMR which enable us to apply 加 uniformlylabeled 

proteins. The analysis of ubiquitin at various different conditions (pH， 

temperature) will be presented. 

'“き Fi伊.re1. Selected regions of the 13C 安藤，.
40・c 1桜.

安参事，

.民. -detected 13C-15N HMQC spectra of 
"義母

も鍛. 13C/15N-doubly labeled ubiquitin in 50% 
ごg吟

D20 at lO
oC and 40oC. The inerease in 

録..
を線急

切除安 the exchange rate brings two cross'peaks 
象総.

事絡.

'総ぎ closer. ，..務 S鱒鶴 '路線 宅係緩 香織海

宮司c('aCOlAxls (ppml t司~(I句。}似格{卸冊}

KeyWords 

HID amide hydrogen exchange， 13C'detected 13C・15NHMQC， DEALS method 

References 

1) KainoshoM and Markley J， (1993). NMR of Macromolecules. (Edited by D. 

Rickwood and B. D. Hames)， Oxあrd:IRL Press. Pp.140・152

2) Kainosho M and Nagao H. Bi∞hemistry 26， 1068・1075(1987) 
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A-l.M訟thα品。'logy

AP9 

Molecular identification of uniformly stable isotope labeled 

animal cells for a hetero-nuclear NMR-based metabonomics 

Michitaka Suto~， Takashi N:おhih沼 a1Yuuriτsuboi3，型地ashiHU'ayam.a1.2.3，，4 & Jun 

lInt. Grad. Sch. Arts Sci.， Yokohama City Univ; 2RIKEN Plant Science Center， 8R庇 EN

Plan色Mol.Biol. Lab. & 4CREST， JST 

瓦ikuchi1.2.8

A metabonomics is the study of the quantitative measurement of 

inter/extrecelluler metabolites for animal cells system. lD圃 lH-NMRbased 

approach followed by multivariate analysis to identi命 differencesbetween 

clustered data setsin this field. That is to say， this approach cannot identi:fy 
each metabolites because of low signal separation in the lD-lH-NMR spectra. 

80， methodological advances for molecular identification are important issue 

in the metabonomics studies‘We achieve better molecular identification using 

the hetero"nuclear NMR spectra. The key technology for this methodology is 

uniform stable isotope labeling of 

animal cells. First， we labeled food 

(plant) or cultur:e fluid for animal 

cells with 13C02 or 13C6" Glucose. 

Next， we uniformly labeled animal 

cells with the food or c吐tureflu:id. 
And we collected the biofluid， 

celluler extract for the 

hetero-nuclear NMR studies. 

While we constructed metabolite 

standard chemical shift database 

observed at the same condition as 

measurement. With this 

assigned the 

NMR signals 

amlno 

sample 

database， 

multi "dimensional 

(fig. U. Those are sugars， 

acids出 ldTCA cycle or宰anicacids. 

Further improvements for ~.5 ~.o U ..... 3.0 '2.5 2・0

uniform stable labeling ratio in F附i栂刷gω1As舗叫s
animal cells will be discussed in the m蜘加n間om附i儲州{内A刈)p拘胤，tofme蜘t拘a加 i馳i陶ぬs蜘t飽and制 chemi陶蜘i除刷c伺a“I 

shift assigned in 1∞mM-KPI， 10%-020， pH=7， 298 K 
(8) 20 NMR spectra of blo胃uidsample 
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A・1.Methodology 

API0 

Noise Suppression of NMR Signal by 
Piecewise Polynomial Truncated Singular Value Decomposition 

HoshikWon 

Department of Applied Chemistry， Hanyang University， Ansan 425・791，

Korea 

Singu1ar va1ue decomposition (SVD) has been used during past few decades in 

the advanced NMR data processing and in many applicab1e areas. A new 

modi五edSVD， piecewise po1ynomia1 truncated SVD (PPTSVD) was deve10ped for 

the 1arge solvent peak suppression and noise elimination in NMR signa1 

processing. PPTSVD consists of two algorithms of truncated SVD (TSVD) and Ll 

prob1ems. In TSVD， some unwanted 1arge solvent peaks and noises are 

suppressed with a certain soft thresho1d va1ue whi1e signa1 and noise in raw data 

are reso1ved and eliminated out in Ll problem routine. The advantage of the 

current PPTSVD method compared to many SVD methods is to give the better 

S/N ratio in spectrum， and 1ess time consuming job that can be applicab1e to 

mu1tidimensional NMR data processing. 
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A-l.地 thodology

APll 

8tudies of Chemical 8hift Anisotropy Shielding Effect in Co(III)-N，N'-
Disalicy lidene-diaminotoluene Macrocyclic Complexes 

Cham:riun Le~， Hoshik Won 

Department of Applied Chemistry， Hanyang University， Ansan 425・791，

Korea 

In order to study the effect of cobalt atom to the NMR chemical shifts of the 

ligands in metal complex， six salen-type macrocyclic ligand with three different 

axial ligands， 2・picoline，3・picoline，and 4・picolinewere used to synthesize 

octahedral Co(III) complexes. All the synthesized ligands were identified by lH， 

13C"NMR and synthesized Co(III) complexes were then studied with NMR， UV・『

Vis， X "ray， CV and mass spectrometer for its structure and physicochemical 

properties. Co(III) ion has strong electrophilicity compensated仕omaxial ligand 

and strong bonding with equatorial and a首ectingshifting of NMR chemical shifts. 

This can be lead to study furthermore to prove how cobalt anisotropic shielding 

effect can be a factor for NMR chemical shifts. From the calculation using 

McConnell's . equation， methyl groups of 2"picoline and 3・picolineseemed to be 

shifted downfield whereas 人.'"carbons shifted to up五.eld.Also， • .carbon of al1 

three picolines and carbon of methyl group in 4・picolineshifted down五eld.
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A・2.Application 10 proteins and peptides 

NP12 (PL9) 
19F NMR Study of Myoglobin B鋪 ringa Fluorinated Heme 

-Dynami岱 andThennodynamics of血eacid-al陥 linetransition-

Sa如'shiN昭ao，lYuekiI世間iJshigmmN昭櫛mo，I ffiyime Mita， I Yasuhiko Yamamoto， 
I 

組 dA尉凶'Os田 t耐五

lDe.戸附加ntofChemistψlUi附versityofTsukub正'l， Tsu如ba305-8571
2 Department ofMaterials Engineering，地rgaokaCollege of琵clll加logy，NagaoJ如 940-8532

T耐 19advan匂隣 ofI干N乱依， we have 
shown白紙世leintroduction of ring-fluo出国:ed
h即脳血胎 h佃 loprot出lSprovid邸申釦釘ωcopic
probeS hiゆly細部.itiveto heme el，α:位∞icnature 
which is relevant船員mctionalpro戸出邸 of也e
proteins.1

'<: In世1epfi捌 1t鋪lCly，倒防凶.que
W酪柳H邸胎 charac臨ize dyn蜘 ωand
曲部no伽捌ωofacharac聞甜cpH-dq溜 ld倒
structur・echange known部‘噛eacid-a1踊line Scheme 1 The acid-alkalinetransition in metMb. 

畑 出ition円白血伽lyoglobin(血拙t1b)(Scheme1).3 
h 血e申 郎 国 ofmetMh蹴αlstitutedwith 7-PP 

(渦(7・.pP)，Pig. 1)， two si伊alsw悦 ob縮 vedunder low 
組 dhigl1 pH conditions (Fig. 2)，民め(7圃PF)釦駒郡 a
mixture of i抑 nersposs悶 ng.twohemeαien句協18

differing by a 1800 rot組側abOl詑世le5，15周mesoaxis (Fig. 
1). Q淵 ltr帥 ve宣出19of吐1館 pH-d中開dent出動 of
"'F N孔侭 signals加 theHender細 1・H部 selbacheqt捌 ∞

yielded也epKa va1u民 whichare related加世le
equilibrium∞!11s伽:ts， of8.32土0.03and 8.62土0.03for . 
the N and R forms， fi勾叫vely. Remmkable 
pH-d1叩伺dentline bfi倒 deningoffue白，trl吋ticedσ319p
S1伊a1at加ibutめ，le加 afast exchange betw偲 1血eacidic 
and a1同linefonns w部 ob悶 ved Pfiαn the analysis pH 10.91 
加 edon the叩甜∞伽世lefast慌品釦ge励 it，註le
F切cti∞rateof(1.1土O勾x10"ダ W邸 ob国nedfor註le
k2 va1ue of the R form， and似 nbinedwith世lepKa va1ue， 
白川lueof(2.6土0.5)x1010 MI S-IW出 d伽 minedfor
the kl va1ue. 官leobぬinedk2 va1ue w;部∞m阿百bleto pH 8.11 
也eeX!品加gerateofhi甜奇11位証伽zoleNHprot叩 S制令
偲po:碍dto血e叩，1vent， indi伺血19白atthe pro旬腿制面倒 of
E五sE7NoH邸筑間滋:edwith the tr加sItionis悶sentiallya
di茄lSi佃喝倒ltrolledprl侃 窃s. Therefo謁，the k2 va1ues of 
由eN and R forms should be similar加伺ch0也er.
Cons句U四tly，the differen∞血世lepKa va1ue betw倒 l
the two宣:>nnsis棚 bu倒 的 血ek1 va1ue. 官邸悶ult
indicat偲伽tthe命館nα伽lamIc翻 b出tyof註leacidic 
ゐnnis crucia1おr白骨namicsof印刷lSition.

ー℃;HEMS

。什込山台me+ H
2
0 

;，1， 

r"l 
HisE7¥/NiI 

Fig. 1 StructUre of7-PF and two possible 
orientations of heme relative to His F8 in 
reconstituted Mb. N and R represent 
no即uuand reversed forms， respectively. 

pH9.笠

pH9包

pH8.~ 

!!.pへと
Jに一

~ー

120 
下一一一r一一一τ

100 80 
Chemiω1 shift (ppm 合omTl戸A)

Fig. 2 19F NMR spectra of metMb(7手F)
at 250C and the indicated pH values. 

60 
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ル2.Applicationωproteins and peptides 

NP13 
TRE box Recognition by Streptomyces Transcriptional 

Repressor TraR 

Takeshi TanakaI， Chieko Komatsu1， Kuniko KobayashiI， MarikO SugaiI， Masakazu Kataoka2 

and Toshiyuki Kohno1 

lMitsubishi Kagaku Institute of Life Sciences (MI刀'LS)， 2Department ofEnvironmental Science 

and Technology， Faculty 0/ Engineering， Shinshu University 

The traR gene product， TraR， that regulates the pSN22 co吋ugationsystem in Streptomyces， 

is a 27 kDa protein白紙 functionsas a transcriptional repressor for the tra operon 

(traA-tr<αB-伊dBs)and traR itself. TraR binds ωthe dsDNAs including 12 bp consensus 

sequences， TRE box. The TRE boxes are located within the divergent promoter region for the 

traoperon組 dtraR， and regulate出eirexpression negatively. Although all of these regulators 

(TraR， TraA， TraB and SpdBs) have HTH motifs， their primary structures exhibit little 

similarity. Thus， it is significant work to determine structure-function relationships of such 

regulators. Previously， we reported the solution structure of TraR DNA binding domain 

(TraR100) consisted of winged-HTH motif. By NMR chemical shift perturbation experiment 

upon DNA complex formation， significant chemical shift changes were observed for residues 

in the wing region in addition ωHTH. 

In the pre関 ntstudy， we report NMR titration studies of τ切RlOOwith five TRE box 

sequences of pSN22plasmid. TraR100 interacts with these TRE box sequences in distinct 

binding manner， resulted in variety of binding affinity determined by surface plasmon 

resonance. TraR100 most tightly birtds to the promoter、regionof tra operon. These results 

suggest血a:tpreferential repression: of tra operon is caused byhigh affinity binding manner of 

TraR. 
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Effect of Input Data on Protein Structure Calculation 

with Automated NOE Assignment 

Aiko Sakurai and Koshi Matsubara 

Mitsubishi Chemical Group Science And Technology Research Center， Inc. 

Analytical Services Division， Yokohama Laboratory 

We examined the effect of the input data， incomplete chemical shi託

assignments or reduced number of unassigned NOESY peaks， on automated NOE 

assignment and protein structure calculation with the computer program CYANA. 

The automated NOE assignment and structure calculation Can significantly 

reduce the time necessary for the manual assignment of NOE spectra in structure 

determination process. Although the automated NOE assignment module 

requires almost complete chemical shift assignment， the completeness of the 

chemical shi庇assignedexperimentally becomes degraded and the signal overlap 

in NOE spectra becomes severe with the increase in protein molecular weight. 

We， therefore， have interest in how far the quality of the calculated structure 

degrades when incomplete chemical shift list or reduced number of NOE peaks 

are used as input for CYANA. The chemical shift list and NOESY time domain 

data for the test protein of 132 amino acid residues were downloaded from BMRB， 

and NOESY spectra were processed with the program NMRPipe an.d peak"picked 

with the program NMRView. Structures were calculated with random omission 

of either proton chemical shifts up to 25% or NOESY peaks up to 50% and 

compared with the reference structure calculated with the complete chemical shift， 

NOE peak lists， and backbone torsion angle restraints predicted 仕omchemical 

shifts with the program TALOS. CYANA yielded structures with 

r∞，t-mean-square deviation (RMSD) of backbone heavy atoms less than 2 A to 

the reference structure with the omission of chemical shifts up. to 15%. In the 

case of NOESY peaks， structures with RMSD less than 2 A to the reference 

structure were obtained for omission up to 40%. 

-114-



A・2.App/i.ω'lionωproteins and peptides 

NP15 

Solution Structure and Function ofASABFd18c， Antibacterial 
Peptide Isolated from a Nematode， Ascllris SflUm 

Manabu Nakano1，τbmoyasuAizawa1， Kazunori Miura2，Hirokazu Hoshinol， 

Mitsuhiro Miyazawa3， Yuusuke Kat03， Yasuhiro Kumakil， 

Makoto Demura1， Sakae Tsuda2，Keiichi Kawano1， Katsutoshi Nitta1 

lDivisionofBiological Sciences， Graduate SchoolofScience， Hokkaido Univ.， 

2National Institute of Advanced Industrial Science and technology， 

3National Institute of Agrobiological Science 

ASABF is antimicrobial peptide consisting of 71 residues and contains 4 

intramolecular disulfide bridges derived from the body fluid of the nematode 

Ascaris suum. Our NMR studies have revealed that the secondary structure 

of ASABF consists of one α-helix， two s-strandswith an antiparal1el s-sheet 

and random coil regions. Based on this solution structure， ASABF is likely to 

be categorized into insect defensin family with Cysteine-Stabilized α戸(CSαs)

motif. C-terminal region of ASABF has flexible region， which complicates the 

2D lH and 15NNMR spectra. This C-terminal region ofASABF is remarkable 

because the flexible region has not been seen in the other CSαs type 

antimicrobial peptide. Therefore we constructed recombinant ASABFd18c 

(ASAEF 1・53)in order to clarify the role of this remarkable region. 

In the case of ASABFd18c， the NMR spectra were improved by the 

dissolution of the congestion of signals from C-terminal residues and the 

structural convergence， We have deterniined the solution structure of 

ASABFd18c and have compared with ASABF. Although ASABFd18c 

maintains core structuresimilar to ASABF， ASABFd18c exhibits lower 

antimicrobial activityas againstASABF. 

In the presentation， we will show the residual mobility by NMR relaxation 

analysisof日N-labeled peptide and discuss the relationship between function 

and structure of ASABF. 

Fig. Solution structureofASABFdl8c 

(A ribbon diagram‘of . the structureof the 

lowest energy.) 
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Specific Interaction ofHuman TRF2 

witha G-quadruplex Structure 

Yuuka Hirao1， Tadateru Nishikawa2， Shingo Hanaoka2， 

Hideyasu Okamura2， Noriyuki Iwasakil， Satoko Akashi1， 

Mamoru Sato1 and YoshifumI Nishimura1 

1 Graduate School of 1ntegrated Science， Yokohama City University， 

1-7・29，Suehiro-cho， Tsurumi"ku， Yokohama， 230・0045，Japan 

2Kihara Memorial Yokohama Foundation for the Advancement of Life Sciences， 

1・7掬29，Suehiro"cho， Tsurumi-ku， Yokohama， 230圃0045，Japan

Telomeres are the ends of eukaryotic linear chromosomes. Human telomeres 

consist of long tandem arrays of a double stranded TTAGGG/CCCTAA sequence 

followed by a single stranded DNA with a TTAGGG sequence repeatedlyat their 

3' ends. The double stranded DNA regions of human telomeres are specifically 

recognized by two proteins， hTRFl and hTRF2， both ofwhich play an important 

role in the negative regulation ofthe elongation oftelomeres. It Is well known that 

single stranded DNA containing telomeric sequence could form a four-stranded 

structure， G-quadruplex. Recently， it has been reported the crystal structures of 

parallel G-quadruplexes from human telomeric sequences consisting of two 

TTAGGG repeats in the presence of K十 ions.

Here， we have found that hTRF2 could bind to a parallel G-quadruplex structure 

with TTAGGGTTAGGG sequence as well as to the double stranded telomeric 

DNA. We have measured. lH・15NHSQC spectra of the DNA "binding domain of 

hTRF2 or hTRFl by changing the concentrations of the G-quadruplex structure 

by using NMR spectroscopy. 1n addition，we have constructed some mutants of 

hTRF2 and measured lH-15NHSQC spectra of these ID.utants with the 

G-quadruplex structure to confirm specific iriteraction sites of hTRF2. These 

results suggested that the DNA-binding domain of hT:RF2 interacts with the 

parallel G-quadruplex structure specifically. The DNA七indingdomain of hTRF2 

consists of a three helical bundle structure similar to the Myb domain. The second 

and third helices form a helix-turn-helix variation motif which binds to a double 

stranded teloID.erIc DNA， while our.results suggest that a part of the second helix 

of the DNA-binding domainof hTRF2 interacts with the G~quádruplex structure 

andA472 ofhTRF2 is particulady involved宇inthis interaction. 
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Solution structure of a DNA-binding unit of 

FMBP-1 from Bombyχmori 

Shin Saito 1， Daisuke Matsumoto 1， Kyosuke Kawaguchi1， 

Takeshi Yamaki1， Tomoyasu Aizawa 1， Shigeharu Takiya2， 

Yasuhiro Kumaki1， Makoto Demura 1， Katsutoshi Ni世:a1

and Keiichi Kawano 1 

1 Graduate School of Science， 2Center for Advanced Science and Technology， 
Hokkaido University， Sapporo 060-0810， Japan 

Fibroin-modulator-binding protein (FMBP)・1was百rstd酎.ectedas a factor bound 

to intronic and upstream elements of the fibroin heavy chain gene. The DNA開 binding

region of FMBP-1 consists of four almost homologous tandem repeats (R1， R2， R3 

and R4) composed of 23 amino acids， which are named the score and three amino 

acid peptide repeats (STTR). Interestingly， gene encoding homologous repea恰，

such as the STPR of FMBP-1， has been found in human， mouse， Drosophila and 

Caenorhabditis e/egans. However， no three-dimensional structu陪sof the protein 

domain containing several homologous tandem repeats of 23 amino acids have been 

established. In this study， the structure of each repeat of DNA-binding domain 

(STPR) has been determined by NMR and circular dichroism (CD) measurements. It 

included well-defined helices in N-terminal half (residues 3-10) maintained by a salt 

bridge that includes the conserved two residues， Glu-1 and Arg嗣 9. In addition， the 

structure ofαhelices was stabilized by a hydrogen bond fQrmed between a side chain 

of the Ncap residue， Serl Thr 2 and the backbone amide of Glnl Glu 5. 

The CD spectrum of the whole DNA帽 bindingdomain was almost identical to sum 

of the individual spectra. These results suggest that the individual repea也 inthe 

whole DNんbindingdomain behave independently in terms of∞nformation and 

stability. The addition of DNA to the whole DNA-binding domain drastically changed 

the pro時le，that is， helices were induced by speci官c-DNAbinding. However， 

individual spectrum curve in the presence of DNA fragment was not significantly 

different from that for each peptide alone， suggesting that the transition of the whole 

DNA-binding domain is cooperatively induced among the individual repeats. 

Furthermore， in order to analyze 

∞nformational characteristics of the 

homologous repeats， we prepareda 

homologous repeat of human， and have 

carried the CD and NMR experiments. 

We will discuss the implications of these 

R1 99 ETSEERAARlAKISAYAAaRLAN 121 

R2 122 ESPEORATRL晴樹SEYAA閉じS144 

R3 145 ETREQRAiRLARMSAYAARRLAN 167 

R4 168 ETPAORQARlLR踊SAYAAKRQAS190 

Sequences of FM8PぺDNA-bindingdomain 

results. 
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NMR studies of the chromo domain金'Oma hisωne 
acetyl佐ans島rωe，Esal 
Hideaki Shimojol， Yoshihito Moriwaki1， Masahiko Okuda1ベ
Masami Horikoshi3， and Yoshifumi Nishimura1 

lGraduate School ofIntegrated Science， Yokohama City University， 

1"7・29Suehiro"cho， Tsurumi"ku， Yokohama， 230・0045，Japan

2Kihara Memorial Yokohama Foundation for the Advancement ofLife Sciences 

1・7・29Suehiro"cho， Tsurumi"ku， Yokohama， 230・0045，Japan

3Laboratory of Developmental Biology， Institute ofMolecular and Cellular Biosciences， 

University of Tokyo， 

1・1・1Yayoi， Bunkyo・ku，Tokyo， 113・0032，Japan

In eukaryotic cells DNA is packaged into chromatin， whose structural unit is a 

nucleosome core that consists of the dimer ofおurhistones， H2A， H2B， H3 and H4. 

During gene expressions in the eukaryotic cells the structure of chromatin should 

be remodeled to promote transcription. For example， the acetylations of histones 
promote the relaxation of chromatin structure and the transcription is promoted 

by recruiting RNA polymerase II. Although several distinct nuclear histone 

acethyltransferase， HAT complexes have been isolated from the yeast 

Saccharomyces cerevisiae， only the nucleosome acetylating H4， NuA4 complex is 

essential for cell growth. The NuA4 complex contains 12 polypeptides including 

the essential Sas2"related acetyltransferase 1， Esa1 subunit. Esa1 is required for 
G21M cell cycle progression. 1 ts targeted recruitment to ribosomal protein 

promoters is associated with the regulation of ribosomal protein genes in response 

to growthstimuli. The Esa1 protein is the catalytic subunit of the NuA4 complex 

and a member of the MYST family of HAT proteins. Esa1 contains an N"terminal 

chromo domain (41・78amino acid) that was defined as a region of homology 

between heterochromatin protein 1， HP1 and Polycomb， Pc， and a C-terminal 

HAT domain (160・435amino acid) that retains HAT activity. The chromo domain 

is a conserved protein fold consisting of about 50 amino-acids found in a variety of 

chromosomal proteins， which are responsible for the transcriptional repression 

and/or activation. The Esa1 chromo domain plays a major role inPiccolo's ability 

to distinguish between histones and nucleosomes. 

Here， we have determined the solution structure ofthe Esa1 chromo domain by 

using NMR. The recombinant Esa1 chromo domain was expressed in E. coli by 
using a pET-15b system and purified by an affinity chromatography method. For 

resonance assignment various 3D NMR spectra were obtained. The structure 

reveals that Esa1 chromo domain forms astrongly bent anti-paralle16・sheet.
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The E符ect on the Structure and Activity of 

Growth-blocking Peptide by C-terminal Elongation with 

Parasitism 

Yoshitaka Umetsu 
1， Tomoyasu Aizawa¥Kaori Muto 2， 

Hiroko Yamamoto 1， Mineyuki Mizuguchi2， Makoto Demura 1， 

Katsutoshi Ni世ぜ， Yoichi Hayakawa3， and Keiichi Kawano 1 

1Graduate School of Science， Hokkaido University， Sapporo 06Cト0810，Japan 

2Faculty of Pharmaωutical Sciences， Toyama Medical and Pharmaceutical University， 

Toyama 930田 0194，Japan 

3Faculty of Agriculture， Saga University， Honjo・1j Saga 840-8502， Japan 

Growth圃 blockingpeptide (G8P) is a 25-amino acid peptide isolat，剖 fromthe 

lepidopteran insect Pseuda/etia separata whose development was halted in the last 

larval instar stage by parasitization with the parasitoid wasp Cotesia kariyai. 

Unexpectedly， it has been reported that G8P is not derived from parasitoid wasp， but 

rather from the hormone-like peptide of the host armyworm. Subsequent studies have 

shown that G8P has multiple functions， including stimulation of specific insect 

immune cells (plasmatocytes)， proliferation of various types of cultured cells， and 

paralysis of larvae. Furthermore cDNA analysis suggested that 23-amino acid GBP 

(1-23GBP) would be expressed in non-parasitized larvae though 28-amino acid GBP 

(1-28GBP) would be expressed in parasitized larvae due to translation continue to 

next stop∞don located at nucleotide sequence for 29th amino acid. 

In this study， we characterized the GBP analogs， which have various C-terminal 

lengths by comparison of their bioactivity and stability with three暢 dimensionalstructure. 

The result indicated that 1・28GBPexhibits the strongest activity to suppress the 

growth of larvae. NMR analysis showed that these peptides had the same tertia叩

structure in core region. Therefore， the di仔erencein activity is a性ributedto disordered 

region located in the じterminal.We then investigated their interaction with a putative 

recepto仁Theresults suggested the possibility that the structural change of C-terminal 

affects their activity. 

Fig. The ensemble of the NMR solution 

Structure of GBP 

(The tertiary structure of GBP∞nsis恰

。Ifa well structured ∞re and f1exible 

N and C termini.) 

Q
d
 

唱
E
ム

唱

1



A・2.Application 10 proteins and peptides 

NP20 

NMR structural study of a tranasducer protein pHtrII 
Kokoro Hayashi1， Yuki Sudo2， Masaki Mishima1， Naoki Kamo2 and Chojiro 

Kojima1 

1 Laboratory of Biophysics， Graduate School of Biological Science， Nara 

Institute of Science and おchnology;8916・5 Takayama， Ikoma， Nara 

630働0192，Japan and 2Laboratory of Biophysical Chemistry; Graduate 

School of Pharmaceutical Sciences， Hokkaido University; Sapporo 060・0812，

ゐ'Pan

pHtrII is a two-transme盟 braneprotein 仕omextreme halophile and 

al1王alophilicbacteria， Natronomonas pharaonis. It is called transducer 

protein， and composed of transmembrane region， linker region (that is 

called HAMP domain)， methylation region and signaling region. pHtrII 

interacts with pharaonis phoborhodopsin (ppR， also called pharaoms 

sensory rhodopsin II， NpsRII). Light signals are transmitted to pHtrII 

through ppR， and phosphorylation cascades that modulate f1agella motors 

are activated. The previous studies indicate that linker region of pHtrIIhas 

an important role in the signal transduction between ppR and p脱出 .

However， this signa1ing mechanism and the structure of any HAMP domain 

have not been clear. In this study， we focused on the. structure of pHtrII 

linker region to elucidate the signaling mechanism betweeIi pHtrII and 

ppR. 

pHtdIU・159)containing linker region was expressed iri E. coli， and two 

trypsin resistant fragments were identified within the linker region of 

pHtrII(I-159) by MALDI-TOF MS and N-terminal sequencing. One ofthese 

fragments was pHtrIIUOO-159)，and the other was pHtrIIUOO・149).

Circular dichroism (CD) spectra showed that they formedα-helix structure. 

For pHtdIUOO-149)， most of lHl15N/13C backbone signals are assigned: 

Secondary structure estimated by chemical shifts is consistent with the 

results of CD spectra. The expression systems of pHtrIIUOO-159) and 

pHtrIIUOO-149) were prepared， but their structures were different from 

those of trypsin digested fragments. The α-helix contentof pHtrIIUOO-159) 

was lower， and pHtrIIUOO-149) was random structure. Wewill discuss 

about the structural changes of pHtrII linker region， on the basis of NMR 

structural studies ofpHtrIIUOO-159) andpHtrIIUOO嗣 149).

-120-



A・2.Application to proteins and peptides 

NP21 

Solution structure and dimerization of rice phytochromeB P AS 1 

domain 

Toshitatsu Kobavashi
1， Masaki Mishima¥ Ryo TabataI， Kayo Akagi2， Nobuya 

Sakae，臨時oKa加hd，MakotoTakmd，Toshimasa ymazaki2制 Ch句iro
Kojima1 

lGraduate School ofBiological Sciences， Nara Institute of ScIence and Tec加1010おら 8916-5
Takay加 la，Iko岨a，Nara630・0101，Japan 
"'National Institute of Agrobiological Sciences， 2陶 1・2K翻 -non植 daiヨTsukuba305・8602ラJapan

The phytochrome photoreceptor family regulates many cellu1ar and developmental 

responsesωlight in higher plants. The C-terminal domain of phytochromes， consisting of two 

PAS domains (PASl組 dPAS2) and one histidine kinase-like domain， plays a crucial role in 

phytochrome dimerization， translocation from曲.ecytoplasm to the nucleus， and downstream 

Sl伊 aling.This C・terminaldomaIn is connected to也ephotoactive N-terminal domain伽 ougha 

hinge region. Here we present出efrrst atomic-resolutio11 struc加reofa企agmentof phytochrome， 

P AS 1 domain of Oryza sαtiv，α(rice) phytochrome B， determined by solutio11 NMR. This domain 

shared struc加ralsimilarity to the other P AS domains， although one missing s-strand (Bs) and 

two extra he1ices (批ルterminalHelix 1 and ins訂版1Helix II) were found. The PASl domain 

with the hi11ge regio11 formed stable homodimer， and the core region of loss-of-function missense 

mutatio11 (Quail-box) was located 011 the 砕sheetwhich is也edim町血terface.NMR spec位aof 

loss-of-functio11 missense mutants suggest that the s釘ucturalchange of the s-sheet of出ePASl

domain induces hypocotyls elongation under continuous red-light and also inhibits the nuclear 

translocation. Thus the stable dimer formation or the relative ori四 tationof血es-sheets may be 

an import佃 tfactor to maintain the phytochrome function. 
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Dynamic Structure ofDNA-binding domain of EcoliPhoB 

Hideyasu Okamura1ベKozoMakin03， Yoshihu盟 iNishimura1 

lGraduate School of Integrated Science， Yokohama City University 
2KiharaMe阻 orialYokoha血 aFoundation for the Advance皿entof Life Sciences 

3Department ofApplied Chemistry， National Defense Academy， Japan 

PhoB is a transcriptional factor in the bacterial two-co血ponent signal 

transduction system and is activated under phosphate starvation. PhoB consists 

of 229 amino acids and contains two functional do臨むns;an N-terminal half is a 

phosphorylation (receiver) do盟 ainand a C-terminal half is a DNA-binding 

(effector) domain (DBD). PhoB-like transcriptional factors co盟 posea large familiy 

in bacterial species. Structures of the PhoB DBD in both a DNA-free form and a 

DNA-co盟plexform a1ready have been deter阻 inedby NMR an品X-raydifJ丘action.

The structure ofthe PhoB DBD consists ofan N-terminal four-stranded b箇sheet，a 

central three-helical bundle and a C-ter血 i加na叫1b 

similarity to the winged helix family protein. The second and third helices in the 

three-helical bundle form a helix-turn-helix variant containing a loop， which is 
longer than the turn of the classical HTH motif and a putative interaction site for 

RNA polymerase. The PhoB DBD interacts with a DNA major groove by the third 

helix and interacts with a DNA minor gr∞ve by the C-terminal b司hairpin.

However， we have recognized that the solution structure of the PhoB DBD in the 

free form has variable conformations in its internal hydrophobic core. 80 far，抗

has been recognized that much of protein function is strongly correlated with 

dynamics. Here， we have deterrilined motional parameters for the backbone 

amide 15N and the sidechain mety12H of the PhoB DBD by model-free analysis. 

The motional parameters of the PhoB DBD show an irregular distribution in the 

interior of the molecule and it is related to function of the PhoB DBD. 
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NMR structure ofthe PX domain ofBemlp 

Atsuhik:o Maeda， Kenji Ogura， Masataka Horiuchi， Hiroyuki Kumeta， Yuko Fujioka， Fuyuhiko Inagaki 

Department of Structural Biology， Graduate School of Pharmaceutical Sciences， Hokkaido University， 
Kita 12 Nishi 6， Kita-ku， Sapporo 060・0812，Japan 

1. Introduction 

品百lephox homology (PX) domain was identified in a number Qf different proteins including mammalian p47phox， p4()phox， Saccharomyces 
cerevisiae Bemlp， and a variety ofproteins involved in membrane trafficking. PX domains are known to recognize specific phosphoinositides. 
Suchinteraction plays a crucial ro]e in recruiting proteins to appropriate sites in cell membranes. The yeast protein Bemlp， important for bud 
emergence， consists of tandem SH3 domains， PX domain and PBl domain from N-terminus. Bemlp can bind to many signaling proteins such 
asCdc24p， Cdc42p， Ste20p， and Cla4p through domain-domain interaction. Thus， Bemlp functions as a sca:ffold protein to assemble proteins. 
The function ofPX domain in Bemlp is stiU elusive. Here， we determined the three-dimensional structure ofthe PX domain ofBemlp to reveal 
Inter-or intra-'molecular interactions which regulate the cell polarization in budding yeast. 

2.. Experimental 

The NMR Samples of ca. 0.4 mM  uniformly 15N or 13Cf15N labeled protein were prepared in 20 mM  MES bu艶 r(pH 7.0) containing 200 mM 
NaCl， 1 mM DTT， and 10% D20. All NMR data were acquired at 25 Oc on Varian Unity INOVA 800 and 600 MHz spec位。meters.The 
assignments of 99% backbone and 98% side chain resonances were obtained based on the series of s砲ndardNMR experiments. All data were 

processedby nmrPipe anddata analysis was assisted by Sparky and PACES. Interproton restraints for the structure calculations were obtained 
fぬm15N-edited NOESY and.13C喝ditedNOESY. The three-dimensional s佐山組問。ftheBemlp PX domain was determined using the CYANA 
2.0.program. 

3. Results 

A total of2239 NOE restraints and 167 dihedral restraints (83 <t， 84 <p) were used for 
structural calculation. RMSD of the 20 structures for the back bone atoms excluding the non 
structured region is 0.48 A， and the RMSD for all heavy atoms is 1.01λBemlp PX is 
composed. of an antiparallel s-sheet formed by three strands， fourα-helices， and a flexible 
loop containing a PXXP (where X is anyamino acid) motif. Electrostatic surface potential 
reveals也at出isdomain also has a negativelycharged pocket which is expected to interact 
with phosphoinositides (e.g. PtdIns(3)P). 

Figure. Ribbon diagram depicting lowest 
energyNMRs佐uctureofBemlp PX domain. 
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Three-dimensional solutionstructure of the 

C-terminal domain of a novel 

galactose-binding protein from the earthworm 
Hikaru Hemmi J， Atsushi Kuno.l， Shigeyasu Itoj

ラ

Ryuichiro Suzuki3， Tsunemi Hasegawa3 

and Jun Hirabayashi.l 
1 N ational F ood Research Institute， Tsは uba，lbaraki 305-8642， Japan; 
L. Research Center for G lycoscience， N ational Institute of Advanced 
Industrial Science and Technology (AIST)， Tsukuba， Ibaraki 305-8566， 
Japan: -' Department of Material and Biological Chemistry， Yamagata 
University， Yamagata， Yamagata 990・8560，Japan 

A noveJ 29・kDalectin (EW29) has been isolated from the earthworm 
Lumbricus terrestris by affinity chromatography on 
asialofetuin・agarosein the screening of galectin・likeproteins [1]. 
This lectin consists of two homologous domains (14，500 Da) showing 
27% identity wIth each other and it has multiple short conserved 
motifs， "Gly-X-X-X-GlrトX-Trp，" .in the sequence. This short motif has 
been found in many carbohydrate-recognition proteins from various 
organisms such as plant lectin ricin B-chain and Streptomyces lividans 
xylanase A. Carbohydrate-recognition proteins having the short 
conserved motif form the R-type lectin family. Altl;lOugh EW29 was 
prepared essentially by the same strategy as that used for galectin， this 
lectin appears to be a member of the R-type lectin family. EW29 has 
hemagglutinating activity differing from other tandem repeat-type 
proteins in the R・，typelectin family such as ricin， abrin， and Sαinbucus 
sieboldina agglutinin， however. Based on structural features， this type 
of lectin general1y contains one sugar-binding site per domain， 
suggesting that the truncated mutant comprising a single domain may 
have no hemagglutinating activity. The C-terminal domain of EW29 
binds to asia叫lofe剖tt山Iin-agaroseas strongly as the whole protein and 
retains its hemagglutinat討ingactivity 10-イfo凶ldlower than the whole 
protein， whereasthe N-terminal domain completely reduces its 
hemaggl utinating acti vity. These results indicate that the C-terminal 
domain of EW29 has more than one sugar-binding site， but 
sugar輔ちindingsites in the C-terminal domain have not been identified 
yet. R幽 typelectins are reported tohave physiological functions such as 
enzyme targeting and glycoprotein hormone turnover. The 
physiological function of EW29， however， reinains unknown. 

Here we report the 3D sttuctureof the C-terminaldomainof 
EW29 from. the earthworm Lumbricus terrestris using NMR 
spectroscopy. The solution structure of the C-terminal domain of 
EW29 represents 十trefoilfold of typical R-type lectin fami1y. We wilI 
discuss the phy'sidlogical function based on acomparisoir. to the 
tertiarystructures of'otherproteins品 intheR-typelectin family. 

[1] Hirabayashi， J.， Dutta， S. K. and Kasai， K. (1998) J. Biol. Chem. 
273， 14450-14460. 
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TheS仕ucturalTransition of the Fifteen Residue Peptide 

on the Ganglioside GMl Micelles 

NaokiFuji抱出1，Hiroki Shimizu2， Terubiko Matsubara3， Takashi Oh胞2，Noriko Nagahori¥ 

Yayoi Yoshimura1，百lukiKoma胞1，Toshinori Sat03， and Shin-ichiro Nishimura1，2 

lDivision of Biological Sciences， LGraduate School of Science， Frontier Research Center for 

Post-Genomic Science and Technology， Ho主kaidoUniversity， Sapporo 001-0021， Japan 

2Research Center for Glycoscience， National Institute of Advanced Industrial Scien切 and

Technology (AIST)， Sapporo 062・8517，Japan

3Department ofBiosciences and In島nnatics，Keio University， Yokohama 223:"8522， Japan 

百leganglioside GMl・bindingpeptide 

with a sequen∞ of 

VWRLLAPPFSNRLLP derived企'om

phage display methods showed a c1ear 

S航路turalalteration in由epresence 

and absence of GMl micelles.百le

由ree-dimensional structures of the 

peptide in the free and the GMl 

bound s句協 were analyzed using 

two-dimensional Nf¥，依 exp町iments Figure 1.百le20 structures of GMl，・bindingpeptide 

with distance-restrained simulated when absent from (A) and bound to (B) GMl micelles. 

annealing calculations. 官le NMR 

experiments for the peptide absent企omGMl micelles indicated that the peptide has two 

confonners derived from the exchange between cis and trans forms in the portion ofPr07
-Pr08

• 

Further Nf¥，依 studieswi由 thecomplex of血epeptide and the GMl mi∞:lles elucidated the 

trans form of由.ep叩tidebound to GM1. In the absence of absent合omGMl micellesヲ由e

peptide has a bent confonnation without the regular secondary structures， supporting the 

thωretical model (Figure lA). On .the other hand， when bound to GMl miωlles， the peptide 

showed a structure highly stabilized by the hydrophobic interactions including s-and helical 

turns (Figure lB). Based on血esestruc加ralinvestigations， tryptophan， a core residueof the 

hydrophobic cluster， might be an essential residue for the recognition of the GMl saccharides. 

The dynamic transition of the ligand p叩tidemight play an important rolein the白nctionof 

GMl as a multiple receptor as in the traditional pathway of cholera toxin infection. 
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AP27 

Solution structure of the mouse TRP14 protein 

homologous to the human TRP14 protein 

Tochio， N1， Koshiba， S1， InOUe， M1， Hayashizaki， Y1， Kigawa， T1
，2， 

and Yokoyama， S1，3，4 

1 RIKEN GSC， 2Tokyo Inst. of Techリ 3RIKENHarima， 4Univ. ofTokyo 

The human t廿h制h州1討i附。ore剖d。似Ixi加nトトト-蜘倒.

necrosis f，抱'actl。町r閏 a剖Ip凶ha(TNF-al副Ip凶ha母}叫-i加ndωuc偲eds割ig伊na訓lin崎9 pathways， and has 20% 

sequena identity with the human thioredoxin (Tは1).Like Trx1， TRP14 exhi制ts

disulfide reductase activity and transfers electrons from cytosolic thioredoxin 

reductase. However， TRP14 does not donate electrons to ribonucleotide reductase， 

methionine sulfoxide reductase， and peroxiredoxins， which are well known substrates 

ofTは1.

In this study， we determined the solution structure of the mouse TRP14 (42-9・9)

protein， which has 80% sequena identity with the human TRP14 protein. The 

structure reveals a typical thioredeoxin fold， which ∞nsists of five田stranded

beta-sheet surrounded by four alpha-helias. However， mouse TRP14 protein has 

distinct structural features from Trx1， which are the two se問ratedhelias (alpha3a 

and alpha3b)and the extended loop between beta2 and alpha2. Corresponding 

regions are conserved in human TRP14. These results suggest that TRP14 family 

protein∞uld re∞gnize the speci化 ta喝etproteins， which are di偽 rentfrom 

substrates of Trx1. 
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A・2‘Applicationto proteins and peptides 

Examination of the Solution Structures between 

Native and E. coli-Expressed Membrane Proteins 

H. Suzukil， Y. Mochizukf， Y. Shimada2， M. Kobayashi九

T. Nozawa4 and S. Otomo(Z.閏 Y.Wang) Iへ
I F aculty 01 Science.，lbaraki UniversiりIMiω310・8512，Japan 2Department 01 Biomolecular 

Engineering， Toho初 Universiか，Sendai 980・8579，Japan， 3Ariake National College 01 

Technology， Omuta， Fukuoka 836・8585，Japan， and 4National Institution lor Academic 
Degree and UniversiのIEvaluation， 1-29・1Gakuen哨 ishimachiKodaira-shi， Tokyo 187・8587

Japan 

Recently， we have shown that the solution structures of native light-harvesting 

membrane proteins (LHlαand s， ca. 6.1kDa)金omphotosynthetic bacterium Rhodo平irillum

rubrum reveal a long a helical structure in the transmembrane regions(1). The LHl 

membrane proteins have also been successfully expressed in E. coli cel1s and cell-f尚e

synthesis system(2). Here， we present results on the comparison of the solution structures 

between the native and E. coli-expressed LHl s proteins. 

E. coli expression system was constructed by introducing出.eLHl s s加 C加ralgene 

into expression vector pET20b with a His-tag at the C-terminus as described elsewhere(2). 

Purified LHl s protein was labeled by 15N using a novel method developed in this 

laboraωIry(3)， and multidimensional NMR spectra were measured in CDC13/CD30H(1:1). 

2D IH_15N HSQC spec佐umof the LH1 s expressed at 30 .C closely resembled血atof its 

native counterpart， suggesting a high degree of structural similarity. Several signals of 

amide groups close to the C同 terminalHis-tag disappeared when expressed at 37 .C， implying 

that expression at higher temperature result in somewhat unstructured terminal region. 

Further assignment and stn.Ictural analysis re-v:ealed that the solution structure of. the LH1 s 

expressed at 30 'C was highly simil紅 totbat of the native protein. This is in good 

agreement with those of circular dichroism measurement and reconsti加tionexperiment with 

native LH1αprotein and pigment molecule， bac総rioch1orophylla. The result of this study 

may provide useful insight into the mechanism of membrane protein insertion佃 dstructore 

formation in the most efficient and widely used E. coli expression system. 

Referenc邸:(1) Z.-Y. Wang， et al.， J. Mol. Biol. 347， 465-477(2005); (2) Y. Shimada， et al. 
Biosci. Biotechnol. Biochem. 68， 1942-1948(2004); (3) H. Suzuki， et al.， Anal. Biochem. 

(2005， in press). 
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A・2.Application 10 proteins and peptides 

Mouse Structure Proteomics: Solution Structure of the 

Mouse Enhancer of Rudimentary Protein Reveals a 

NovelFold 

o Hua Li1， Makoto Inoue1， Takashi Yabuki1， Mas鈍 kiAoki 1， Eiko Seki 1， Takayoshi 

Matsuda1， Emi Nunokawa1， Yoko Motoda1， Atsuo KobayashiI， Takaho Terada1
へ

Mikako Shirouzu1，2， Seizo Koshiba1， Yi-Jan Lin1， Peter Guntert1， Harukazu Suzuki1， 

Yoshihide Hayashizaki 1， Takanori Kigawa 1， and Shigeyuki Yokoyama 1ム3

(RIKEN GSC， 2RIKEN Harima Institute and 3The Universi句rofTokyo) 

In most eukaryotes， the first three enz戸naticactivities of the pyrimidine 

biosynthesis pathway are contained within a single polypeptide of 200・240kDa. In 

Drosophila melanog，αster， this polypeptide Is encoded by the rudimentary gene， r. The 

enhancer of rudimentaηgene was originally identified as interacting with the r gene by 

a genetic screen. It encodes a small protein， Enhancer of Rudimentary (ER)， which is 

evolutionarily highly conserved in organisms as diverse as vertehrates， invertebrates， 

and plants. The regulatory or釦 勾 叩aticactivity of ER has been implicated in 

pyrimidine biosynthesis and the cell cycle， but its molecular function remains unknown. 

In this study， we describe the solution structure of the mouse ER protein. ER was 

found to behave as a dimer in solution， and the solution stmcture of the ER monomer 

was determined byheteronuclear NMR spectroscopy. The ER monomer consists of a 

four-stranded antiparal1el s-sheet， with a strand order of s2sIs3s4， and three α-helices 

(α1，α2 and α3) packed against one side of the sheet， with an overall topology of 

sIs2α1α2s3s4α3. A structural homology search revealed th剖 ERforms a novel fold. 

These structural features of ER will shed light on its functional mechanism at the 

molecular level. 

Key words: enhancer of mdimentary， NMR stmcture， pyrimidine biosynthesis 
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AP30 (PLl1) 

Variable pressure NMR reveals the entire energy landscape of a protein: 

A conserved exited state conformer between ubiquitin and 

ubiquitin-Iikeprotein NEDD8 
ORyoKitah紅a¥Eri S紘ata2，Takeshi Kasuya2， Yosh訟iYi翻aguchi2，Koichi Kat02ぺ

Keiji Tanaka 4， Shige卯.kiYokoyama1ふ5，K捌 卯 主iAkasaka1，6 

lRIKENH紅白laInsti加te，2Dep紅肱lentof StruCtural Biology and Biomolecular Enginee血19，

Graduate School ofPhannaceutical Sciences， Nagoya City Universityヲ

3R1KENGenomic 

Sciences Center， 4Depar加lentofMolecular Oncology， Tokyo Metropolitan Institute of 

Medical Science， 5Department of Biophysics釦 dBiochemis町r，G筒 duateSch∞11 of Science， 

百leUniversity ofTokyo， 6Depar加lentofBiotechnological Science School of 

Biology-伐ientedScience and Technology， Kinki University 

Variable pressure NMR enables one a direct access to excited state conformers of a protein 

with an atomic resolution under physiological condition. This allows an understanding of the 

entire energy landscape of a protein. The method utilizes曲egenerally applicable theorl開 1

that the partial molar volume of a globu1ar protein decreases in parallel wi也 theloss of its 

conformational order (volume theorem). Residue叩 ecificchemical s耐 員 組dcross peak 

volume changes in 15N/1H HSQC spectra as wel1部 spinrelaxation analysis showed a 

conserved conformational畳間制加onbetween the homologous proteins， human ubiqui伽 and

ubiquititトlikeprotein NEDD8， in a larger conformational space than hitherto discussed based 

on X -ray structures. 

Ubiquitin and NEDD8 share about 60 % identical ar国noacid sequ佃 ce，and their basic 

folds are consistent with RMSD 0.6 A for由emain chain atoms. Although the two proteins 

have much similar chemistry for由eirpost-translational modifications， the functional roles of 

the proteins are quite different. Similar large amplitude tluc卸ation，estimated in血et加le

range of micro to milli seconds， Is found by也eN乱1Rspin relaxation analysis for bo出 folded

confomm.F11rdlmIlore，a peculiar intermedimy folded confomer is found in bo出世le

proteins in addition to theぬUyunfolded c∞formers， which undergoes local unfolding in the 

entire segment of residues 33-41組 din伽 partsof C-terminal se抑制 ofresidues 68・76.

Int町estingly，the local unfolding takes place p路島rentiallyin regions where the at出noacid 

sequence is conserved betwe阻 theproteins. However， their thぽmodynatnicstabilities are 

quite different， i.e.， /1.1白 1=8:4土1.1kJ/molatid L¥crnu :::: 13.4:l:3.2 kJ/mol (at 30 OC) for 

NEDD8 and!J.ぬ1= 15.2:l:1.0 kJ/mol and /1.CimJ = 31.3土4.7(at 0 OC) for ubiquitin， giving 

much larger equiIibrium pop叫ationsof 1 and U for NEDD8由加 forubiquitin. In conclusion， 

these simil町ities組 ddi俄:rencesin the conformational tl郎防ationbetween ubiquitin and 

NEDD8 show a different desi伊 of血eentire energy landscape for th釘 delicatelydesigned 

伽，ctions.百lUS，knowing a protein's energy landscape can give vital information to a 

protein's釦nction.
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AP31 
NMR Characterization of a Refolding Intermediate of 

s2・Microglobulin

OAtsushiK鉱neda1，Masaru Hoshinol， Takashi Higur部 hi1， Masato Shimizu2， Eugene Hayato 
Morita2， Satoshi Takahashi1， Hironobu Naiki3，4 and Yuji 00to1，4 

elnst. Protein Res.， OsakaUni双 2INCS，Ehime Univ. 3Fac. Med. Sci.， UnIv. of Fukui 
4CREST/JST) 

Dialysis叩elatedamyloidosis (DRA) is a common and serious complication in patients 

receiving long却 nnhemodialysis. ln出isdisease， s2咽 croglob叫in(s2m) is a major 

S加 .cturalcomponent of amyloid fibrils. Although native s2m cannot fonn the細 yloidfibril 

加 vit.耽 itwas recently repor同dthat血efolding intennediate of s2m can fonn amyloid fibrils. 

As a p問 cursorof amyloid fibril and a potential target for the prevention of DRA， it is 

important加 understandthe detailed st四 ctureof the folding intermediate. In由jswork， we 

ch拡acterized出es佐uc加reof this folding intermediate at residue level. 

The refolding of s2m from the acid denatured state took aboutlS hrs at 2.8
0

C. During the 

refolding reaction， a serIes of HSQC spec加 wasrecorded. These time情 resolvedspectra 

showed many peaks which had the identical chemical shifts to the native peaks and whose 

in匂nsitiesiticreased monophasically with 問foldingtime.官le陀 werealso several peaks 

which were observed neither in吐lespectrum of the unfolded nor白紙 of仕lenativestate. They 

悦也erefo:問 consideredぬ bethe peaks of出efolding intermediate (Fig. 1). Such peaks 

attenuated their intensities wi出 time.Although the ra旬 constantsof increasing native peaks 

wi吐1time do not vary significantly among the residues，仕leintensities of native peaks 

immed泊telyafter the initiation of refolding， named burst-phase amplitudes， are different 
depending on由eresidues.百leresidues around cis-Pr032 and創出es.:.sheet core have 

relatively small amplitudes. Considering that this slow folding was driven by the trans ωcis 

isοmerization of 針。32，it is possible出att he-勺鴨

. l'ω 
burst-phase ampli伽desimply a 拘 reeof註le I ...:; f~; 

structural simi1a均 between血.ei附 nnediate I ふ品?ぷ γ 憎

. 1-114 

and the native帥 .This sugge備制 the I ・11". 晶 、16

附 rmedia旬 hasa討mi1ぽ島ld加出enaHvel r子3J-. 22: 
、り40:d 戸島

司務晶画:i r ..H24 
O--U:& -~ 

• 1 ~12章

、、\.~...~ f ・~ t;総'.，.暢書 ・憎吋噌抽

.-、矢、〆 ・・!開
娘・ ~130 

.. .1-132 

. .  輔副'-134

S胞te，but contains a non-native trans網針。32

and a disordered structure around Pr032， 
affecting the s，.sheet region. This might play 

an important role in the amyloid fibril 

fonnation. To obtain a further structural 

争

" m 9 8 
insight into this intennediate， we now HN削

progressd1e direct analysis using the amino Fig.IHSQC spec加 m 6 min after initiation of 
refolding. Arrows repr巴sentsthe unique signals 

acid selective labeling techniques. assignable to出eintermediate. 
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AP32 

Structure determinatiori of the DNA binding domain 
in ERCC-IIXPF heterodimer 

MkaM舗 uvam.aゆ， SonokoIshinoa， lzuro Ohkia， 

日tsuyaN:詰hinoa，部r倒hiMoriuehia， Hiroshi Uenob， 

Kousuke Morikawaa and S脳n"iehiTatea 

a Department of Structural Biology 

Biomolecular Engineering Research Institute (BERI) 

6・2・3Furuedai， Suita， Osaka 565・0874，Japan

b Laboratory of Applied Microbiology and Biochemistry 

Nara Women's University， Nara 630・8506，Japan

Nucleotide excision repair (NER) is a sophisticated DNA repair mechanism 

thateli血 inatesa wide variety ofDNA lesions. The endonuclease 

ERCC-IIXPF (Excision Repair Cross Complementation group 1 / Xeroderma 

Pigmentosum group F) complex is the structure"specific endonuclease that 

participates in the repair ofDNAdamage by making the 5'・incision.In the 

ERCC-IIXPF heterodimer， N-terminal part of the XPF subunit has the 

nuclease active site. C-terminal domains of both subunits contain two 

tandemly repeated helix-hairpin-helix (HhH) DNAbinding motifs. Two 

proteins are thought to associate with each other at both N-terminal and 

C-terminal domains. The heterodimeric DNA binding domain in the 

ERCC-IIXPF complex plays a crucial role in positioning抗atthe appropriate 

location containing irregular DNA structures. Here， we report the solution 

structure of DNA binding domain in human ERCC.IIXPF heterodimer. 

Based on the DNA titration experiments， we will also discuss its DNA 

binding mode to irregularly structured DNAs and its signi直cancefor the 

ERCC-IIXPF functions. 
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A・2.Applic，αtion to proteins and peptides 

AP33 
Structure of carboxyl.terminal domain oftranscription factor Hex in 

complexwith transcription factor HNFlαPOUsdomain 

Asai8人HorieY.l， Ezomo O.F.1， Noguchi T.2， Meshitsuka 8.1 
1 Institute of RegenerativeMedicine and Biofunction， 
Tottori University Graduate 8chool ofMedical Science， 

86 Nishimachi Yonago Tottori 683桐8503Japan， 
2Nagoya University Graduate School ofBioagricultural 8ciences， 

Chil王usakuN agoya Aichi 464・8604Japan 

Transcription factor Hex (haematopoietically expressed homeobox) is a 
homeobox protein that regulates differentiation and development of liver and 
monocyte. Hex has three functional domains， N-terminal domain， homeo domain 
and C-terminal domain， of which functions are repression， DNA binding and 
activation， respectively. We reported NMR spectra of Hex C-terminal domain 
(Hex-C) with GST tag and assigned the backbone and side-chain signals. Recently 
it has been found that Hex interacts with H1'冊、 (hepatocytenuclear factor) 
1α， which is important for liver di首erentiation.HNF1αhas POU specific domain 
(POUs) and homeo domain (POUHD) as DNA binding domains. To explain the 
function()fHex-C in relation to HNFlα， the structural studies have been carried 
outbyNNR 

Isotopically labeled Hex-C and non-labeled POUs were expressed with G8T 
tag by E.coli BL21(DL3) using pGEX vectors and purified by affinity 
chromatography of Glutathion 8epharose 4B. POUs was obtained by hydrolysis by 
thrombin for 16h at 220C. Hex-C and POUs were purified by gel chromatography 
(HiLoad 16/60 Superdex 75pg， AKTA prime， Amersham)， Protein solutions were 
concentrated by ultra-filtration (品1ICON)or lyophilization. NMR spectra were 
measured in 50mM phosphate bu首位 with10mM DTT by Varian Inova 500 
spectrometer with a triple resonance probe. 

We have obtained sufficiently resolved NMR spectra of Hex-C with GST 
(G8T-Hex-C). But Hex'C did not provide good NMR spectra for analysis when 
G8T tag is removed by hydrolysis. G8T tag is beneficial not only for expression 
and purification but alsoおrthe NMR measurement and analyses of a small 
domain ofproteins. The signals from 8224 to C237 ofGST-Hex圃 Cin lH-15N HSQC 
spectrum were shifted in. complex with POUs. To the contrary signals of 
N-terminus企omD207 toT214 and C-terminus from D260 to G271remained 
unchangedor were slightly shif王ed.ltis thoughtthat the specific binding ofHex'C 
with POUs causes thechemical shift changes in the H8QC spectrum. HeX.C was 
supposed to have helices of an extended structure in a 金eestate. Brit in the 
presen;ce of POUs， an acti 
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A・2.Applicationωproteins and peptides 

Solution structure of two human Myb-like DNA-binding 

domain repeats 

Yu魁koDoi-Ka飽yamal，Fumiaki Hayashi'， Makoto lnoue'， Takanori 

Kigawa'， Shigeyuki. Yokoyamal
，2.3， Hiroshi回rotal

，4

1: RIKEN Genomic Sciences Center， Tsurumi-ku， Yokohama 230・∞45

2: RIKENHar祖国Institute at SPring・8，M量azuki“cho，Hyogo 679・5148

3: Gradua鉛 Schoolof Science， The University of Tokyo， Tokyo 113-0033 

4: Graduate School， Yokohama City University， Tsurumi-ku， Yokohama 230心045

The murine tumor cell DnaJ-like prote加 1or MTJ1/ERdj1 is a membrane J-domain protein 

enriched in microsoma1 and nuc1ear fractions. lts human homologue HTJ1 also contains a 

l訂 gecぽboxyl噌 m加a1cytosolic extension composed of two町p伯仲an-mediatedrepeats or 

Myb-like DNAゐindingdomain repeats. It is reported the C-terminus side Myb-like DNA噂

binding domain interacts with 1-antichymo句 psin，a member of the serine proteinase inhibitor 

(serpin) family in vitro. Here， we report the solution structure of two Myb・likeDNA酬

binding domains in the human homologue HTJ1 by NMR spectroscopy. Both Myb-like 

DNA-binding domains have the similar fold， which consists of three helices maintained by a 

hydrophobic core. However， the electrostatic potential surface of these molecules shows 

distinct differences. The N-terminus Myb-like DNA-binding domain exhibits a positively 

charged broad surface， while the C-terminus domain shows characteristic negative patch with 

positively charged surface. These differences may be su首icie副知 control血.especificity of 

each domain. 

(a) (b) 

Ster切 viewsof 20 su抑dmpo鈴ds釘ucturesthat form a hydropbobic core of Myb・UkeDNA-binding 

domains in HTJ1. (a) N-tenninus Myb-like DNA-binding domain. (b) C-terminus Myb-like DNA-binding 

domain. 
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AP35 
Solution structure of the hydrophobic helix of 

NRSFIREST bound to the PAHl domain ofmSin3B 
OMitsuru Nomura1

へ
HirokoUda-Tochi03， Kiyohito Murai4， 

Nozomu Mori5組 dYoshifur凶Nishimura1

lGraduate School of SupramolecularBiology， Yokohama City University， 2Kihara Memorial 

Y okohama F oundation for the Advancement of Life Sci∞ces， 3RIKEN Genomic Sciences 

Center， 4Division of Neuroscience， Beckman Research Institute， City of Hope， 5Department 

of Anatomy and Neurobiology， Nagasaki University School ofMedicine 

In non-neuronal cells and neuronal progenitors many neuron-specific genes are repressed by 

neural res出ctivesilencer晶ctor，NRSF (also known as REST) which is釦 essential

transcriptional repressor recruiting曲eSin3・HDACcomplex. Here， we have revealed白紙也e

first paired amphipathic helix domain (PAHl) of mSin3B is an interacting domain with the 

N同terminalrepressor domain of NRSF/REST.官len，we have determined the solution 

s加lC加reofmSin3B PAHl associated with the minimal repressor domain ofNRSFIREST. In 

the complex PAHl holds a compact le食-handedfour-helix bundle structure followed by翻

ordered C-terminal鵠.il.百leおnd創nental釘chit，即卸reofthe fo班 helicesofPAHl is similar to 

the corresponding architectures of the P AH2 domains so 伽 determined，however the lengths 

of the four helices of P AHl are almost shorter由組曲ecorresponding helices in the P AH2 

domains. In contrast to血eamphipathicα-helix ofMadl or HBPl bound to PAH2， the short 

hydrophobic α-helix ofNRSFIREST is cap加redin the hydrophobic cleft ofP AHl. Each of 

four P AH domains of Sin3 seems to interact with a charact，剖stichelix of a specific repressor; 

PAHl needs a mostly hydrophobic helix and PAH2 needs an amphipathic helix in each target 

repressor. 

N 

(b) 

N 

(a) 

Figure 1. The three-dimensional structure ofthe NRSFIREST-mSin3B PAHl complex. 

(a) Supe中ositionof20 lowest-energy struc加res.(b) Ribbon diagram. 
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A~2. Application to proteins and peptides 

Structural and functional analyses of the antifreeze-like 
domain of human sialic acid synthase 
Yoko ItO"， Toshiyuki H創nadaへTakamasaAbeb， Fumi紘iHayashib，
Peter Guntert¥ Makoto Inoueb， Takanori Kigawa¥ Takaho Teradab

ヲ

Mikako Shirouzub， Ma:抑.uniY oshidab， Aki匙koTa組na紘kaぽb九， SumioSu略1喝ga釦noぴe，
Sh恒ig伊e戸氷iYoko句y叙nabι叫，d，帥ぺ@¥，組dHi仕roωsh耐1討iH回irot胞a鳥

aGra，αduαte School of ~均'ok，恥:oh初α似mαCοi1)砂; Un師iversi~σ)1， Tsurnmi-ku， Yokohama 230・0045
bRlKEN Genomic Sciences Center， Tsurnmi・ku.Yokohama 230-0045 
cGraduate School of Frontier Sciences， TheUniversiry ofTo妙。"Tokyo 108-8639 
dRlKEN Harima lnstitute at SPring-8， Mtkazuki-cho， Sayo， }かogo679-5148， 
e Graduate School ofScience， The Universiry ofTokyo， Toか0113掛 0033

Sialic acids (acylated neuraminic acids:α-keto acids with a nine-carbon sugars) participate in 
many important biological recognition events. The biological significance of sialic acids 
underscores也enecessi守ofcharacterizing血位biosyntheticpathways. 

Sialic acid synthase (SAS) catalyzes the condensation of phosphoenolpyruvate with either 
N・acetylmannosamine(ManNAc) (bacteria) or M組制Ac6-phosphate (v側ぬrates)to yield 
N-acetylneuraminic acid (NeuNAc) or NeuNAc 9・phosphate，respectively [1]. These en勾償問sare 
composed of two dis位lctdomains由atare joined by加 extendedlinker region. The Aんterminal
domain (NeuB domain) has considered to bind也esugar substrates [2]， whi1e it has been 
proposed白紙由eC-terminal domain [antifreeze-like (AFL) domain] is also involved in sugar 
binding， but the de胞ilsof its function have remained elusive. 

To obtain furthぽ understandingof the structural and mechanistic properties of the AFL 
domain in SAS， we determined the s位協加reofthe C-terminal AFL domain ofhuman SAS by 
NMR spectroscopy using 13C/15N doubly labeled， protein obtained through the cell-企eeprotein 

expression system. The struc加工'ecomprises one α・ andtwo sing1e 310酬helicesand a 

two-stranded antiparallel IJ -sheet (Fig. 1)， which is included in the IJ -clip fold. Although it is 

similar to those of the自由勿pem anti仕eezeproteins (AFPs)， its peptide bond between Glu32 
and Pro33 forms，the trans-configuration， in contrast to the cis-con自gurationof the same peptide 

bond formation in all of the句'pem AFPs. The substrate-binding arginine residue in bacterial 
AFL domain (e.g. Arg314 in N meningitides) was replaced to glycine in human AFL domain， 
and thus， the human SAS probably does not have the same負mctionsmechanism as曲ebacterial 

enzyme. Moreov町， we have classified the type m AFP fi創出lyinto several subfamilies， and 
have compared each of them through terti鉱ystrucれrre-basedsequence analyses， using the 
evolutionruy trace (ET) method [3]. The ET resu1ts high1ight tlrree crucial白ldings:1)出e
procruyotic SAS sh訂es血eArg314 residue， which plays an 一一

Pro33 important role in substrate binding， 2) the class叩 ecific :..持層岬
residues of thehuman AFL domain間 1州 izedon one 麟札ぷ潟
side， which might interact wi由 substrates，3) the residues i. ¥司
for the ice-binding of由efish AFP were conserved ，... 
specifically in the subfamily. '"' 

Reference 
[1] S. M. Lawrence et a1. (2000) J. Biol. Chem. 275: 17869・17877.
[2] 1. Gunawan et a1. (2005) J. Biol. Chem. 280: 3555-3563. 
[3] O. Lichtarge'et 81.(1996) J. Mol. JJiol. 257: 342-358. 
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AP37 
NMR study on the interaction of the transactivation 

domain of ATF-2 with MAP kinase p38α 

Michiko Ishizu， Noriyuki Iwasaki， Aritaka Nagadoi， 

and Yoshifumi Nishimura 

Graduate School of Supramolecular Biology， Yokohama City University， 

1・7・29，Suehiro-cho， Tsurumi -ku泊 kohama230・0045

Abstract 

Here， we have studied the interaction of the transactivation domain of 

activating transcription factor 2， ATF-2 with MAP kinasep38αby using 

heteronuclear two'dimensional NMR techniques. 

1 Introduction 

The p38 MAP kinase is involved in the signal transduction pathway of the 

cellular stress and cytokine stimuli 加 nucleus.ATF包 isa transcription factor that 

is phosphorylated by the p38 stress-activated kinase， containing an N-terminal 

transctivation domain (TAD) and a C-terminalDNA-binding domain. ATF-2 forms 

a homodimer with itself or a heterodimer with c-Jun and binds to cyclic 

AMP-response element (CRE)， stimulating CRE-dependant transcription of 

genes. 

2 Materials and Methods 

The murine p38αgene carried in pCold N vector was transformed into 

BL21(DE3)'star. Cells were cultured and the supernatant of cell cultures was 

puri:fied by column chromatography. The 15N~labelled TAD of ATF-2 containing 

residues 20 -1060f human ATF-2 was also expressed in Escherichia coli and 

puri五edby column chromatography. 

The 15N-IH HSQC spectrum of ATF-2 TAD and the spectrum of the mixture of 

ATF-2 TAD and p38αat the molar ratio of 1: 1.1 were measured in solutions 

containing 20mM KPB pH7.0 ，5mM DTT， 30μM ZnCb，lO弘D20at300K. 

3. Results and Discussion 

Thespectraof the l?N-labelledTAD ofATF-2 without and with p38αwere 

compared. Signi:ficant chemica:l E}hift changes were observed in the αhelix 

region(39E-50E) of ATF-2 TAD and smaI1 chemical shift changes were observed in 
the s strand region (34Q-36F). TheNMR' signals of 31G， 50E， 51M， 53L， 54K 

and.55F of ATF~2 'TAD were disappeared inthe presence of p38α. 

This suggests that ATF-2 TAD interacts with p38αby using the so-called 

docking site of p38α(Yang et al.，1998; C.I.Chang et al.，2002). 

円

iqο 
噌

E
ム



A-2. Application 10 proteins and peptides 

Aromatic・amideInteractions in Glycine圃 andTyrosine圃 rich，Repetitive Sequences 
as Revealed by NMR 

Yasuhiro Kumaki1， Manabu Nakan02， Masakatsu Kamiya2， Tomoyasu Aizawa2， Makoto Oemura2， 
Keiichi Kawano 1，2， and Norio Matsushima3 

1HトHi抱gh-収.

U出nivl附'er附s剖it却y，3School of Health Sciences， Sapporo Medical University， 

AP38 

l偲 nucleation protein (INP)， heterogeneous nuclear ribonucleoprotein (hnRNP)， prion protein， p肉i抽an川tglν桝刷y卯阿ci陶n問1噌e⑤争争肘陶嗣イ.圃イ-r似r

prl。叫te酎in(GRRBP内)， ozone幽inducibleproteins and Cicer arietinum glycine陶 richproteins (GRPs) contain repetitive glycine-rich 

sequences intercepted with aromatic residues such as tryptophan or tyrosine園 INPscon抱infifty eight tandem repeats of 

AGYGSTxTAGxxSxLx at the central region. Mammalian prion proteins contain four tandem repeats of PHGGGWGQ at the 

N・terminalregion. The glycine-rich domains in GRRBP are regarded as multiple repeats of Y(X)hRk(X)1. where x is mainly GIy，“k" 

is 1 or 2， and “h" and "1" range from 0 to 10. Also hnRNP have repetitive sequence similar to GRRBP. Ozone-inducible proteins 

from Atriplex canescens∞ntain eight to ten tandem repeats of YGHGGG， respectively， while Cicer arietinum GRPs contain 8 

tandem repea恰 ofGGGNYG(HJN). The glycine駒 andtyrosine働 richregions are highly flexible because of the numerous glycines. 

The high陶 xibilityand repetitiveness in the glycine-rich regions appear to make greatly di背icultthe determination of the 

three-dimensional structure by ∞nventional NMR and X-ray analyses. NMR measuremen也 wereperformed for synthetic 

peptides corresponding to sections of the sequences of these proteins in order to erucidate the structures. 

As a result of NMR assignments， we found that the third residue in the sequen関 ¥'f/FIW)G(GJQ/H1N1S)show凶 significant

upfield chemical shifts of amide protons.Such upfield shifts are ascribed to weakly polar interactions betv時 enaromatic rings of 

amino acids.at position i and hydrogens of backbone amides at position i+2 (Ar(かHN(i+2)).The amide protons which are 

associated with Ar(i)・HN(i+2)interactions are located with above or below aromatic rings， therefore， show upfield ring current 

shifts. Our study indicates that not only Gly but also other residues伺 nbe ;+2 donors in Ar(/)・HN(i+2)interactions in叩 sethe

residue at position i+1 is GIy. This conclusion is not consistent with statistical survey based on crystal structures， where no 

Ar(/)-HN(i+2) interactions were found in case Gly at position ;+1 and any residues other than Gly at position ;+2. To understand 

the origin of this discrepancy， we investigate the relationship betv帽 enamino acid sequence and chemical shift deviation of amide 

protons by use of BMRB database. 
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A・2.Application to proteins and peptides 

Observation of protein binding to membrane 

with photo-CIDNP technique 

T誌ahideKouno1， Meneyuki Mizuguchi 1， Yoshihiro Mori 1， Isei Ta国da2，

Takashi Uen02， E訟iKominami2， and Keuchi Kawan03 

lPaculty ofPharmaceutical Sciences， Toyama Medical and Phannaceutical University， 

Toyama 930-0194， Japan， 2Department ofBiochemis町，Juntendo University of Medicine， 

Tokyo 113・8421，Japan， 3Division ofBiological Sciences， Graduate Sch∞，1 of Science， 

Hokkaido University， Sapporo 060-0810， Japan 

The photo幽 CIDNPapproach provides explicit information on the accessibility of 

amino acid residue in a protein to solvent. This technique is based on the cyclic 

photochemical reactions between a photoexcited dye and an amino acid residue located on the 

surface of a protein， and thereby selectively detects some aromatic amino acids histidine， 

佐yptophan，and tyrosine when these side chains are accessible to the dye. 

Previously， we studied on the solution s加lctureof microtubule-associated protein 

light chain-3 (MAP-Uご3)which is a human homologue of Atg8 inc1uded in yeast Atg 

(autophagy) family. Atg family is involved in autophagy induced under nutrient-starvation 

condition and Atg8 plays a key role in the formation of autophagosome白紙 isvesicle for the 

transport of cytoplasm and organelles to出elysosome or vacuole. As a result of the structure 

calculation ofMAP-LC3， this proteiIi is composed oftwo distinct regions， the N-terminal and 

the C-terminal subdomains. In addition， we carried out a photo-CIDNP approach to obtain 

infonnation about the N-terminal confonnation of MA手LC3.A tyrosine residue on the 

surface of the C-terminal subdomain did not indicate a CIDNP effect due to the presence of 

the N-terminal subdomain. Therefore， we concluded that two subdomains of MAP-LC3 make 

a contact each other， and MAP-LC3 adopts a single compact conformation担 solution.

Moreover， we analyzed the functions of two subdomains included in MAP-LC3， 

and revealed that the N-tenninal and the C-terminal subdomain are involved in the binding to 

microtubules and membrane components， respectively. However， we obtained no definite da旬

about the latter interaction， such as the NOE between MAP-LC3 and membrane molecule. To 

resolve this issue， we performed the photo-CIDNP technique and tried to identi今thesurface 

of MAP-LC3 essential for the interaction with autophagosome membrane. The application of 

the photo-CIDNP wil1 be use釦1to也vestigatethe weak interaction between a prote泊 and

membrane. 
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AP40 (PL13) 
Solution structure of the cytoplasmic region of Na + IH+ 

exchanger-l ∞mplexed with the essential cofactor， 
calcineruin B homologous protein-l 

OMasaki孔1ishima，Shigeo Wakabayashi and Chojiro K司ima
Graduate School of Biological Sciences， Nara Insti卸teof Science and Technology， 8916-5 
Takayama， Ikoma 630・0192，Jap組，組dDep鉱加lentof Molecular Physiology National 
Cardiovascular Center Research Insti加te，5・7・lF司ishircトdai，Suita， Osaka 565-8565 Japan. 

Na九日+exchanger-l (NHEl) consists of 12・Nterminal membrane幅 spanninghelices and large 

C-terminal cytoplasmic region. NHEl functions primarily in intracellular pH homeostasis and 

cell volume regulation. Recently， it was reported that calcineurin B homologous protein 1 

(CHP 1) serves as an essential cofactor to express脳ghphysiological levels of exchange 

activity. CHPl deprivation resulted in drastic reductions (>90%) ofthe NHEl activity. It was 

shown that CHPl direct1y bound thatjuxtamembrane region ofthe cytoplasmic domain. 

Here， we describe the solution structure of the 

cytoplasmic region of NHE 1 (503回 545)complexed 

with the essential cofactor， CHPl (195踊).We 

pursued NMR s佐ucturalanalysis of co-expressed 

and co・pl出自edsamples for the following reasons; 

CHPl・企eeNHE 1 was readily degraded among the 

expression 組 d purification schemes， and 

Nf琵1・free CHPl aggregated during N恥依

童

--v，z
b

・
-' J " 

""句接酬 柄欄

Fig.1 
measurements. However， co・expression and HSQC spectra of羽 Nlabeled CHP1. 

NHE1合ee(Ie佼.)and NHE1 bound (right). 
co引 rrificationof NHEl andCHPl enabled us to 

obtain a stable complex for structural s旬dies，

which showed no significant degradation and 

aggregation for several weeks. Since our structural 

analyses targeted about 27 kDa complex， which 

was relatively large molecular weight for 

conventional NMR studies， -utilization of出ple

labeling (60ろか2H/u・13C/U_15N) and recently 

developed computational methodology， CANDID， 

Fig.2 
20 ensemble structures of the NHE1-CHP1 
complex 

were clues for structure determination. 

As a result， NHE 1 adopts 5・turnamphipathichelix composed of由eresidue 518 to 537. 

The protein-protein interface consists of the extensivelyhydrophobic concaveundersurface 

ofCHPlandan apolar side ofNHEl helix.百leinterfacera，nges oyer bo曲N-terminaldomain

andC酬 terminaldomain of CHP1， ofwhich to旬1surface area buried is 1828 A2， accounts: for 

the high a節出句Tof the complex. We also discuss detail of the interaction based on the 

structure and the results of in vitro binding assay. 
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AP41 
Solution structure and.dynamics of Uf聞1，a novel 

ubiquitin-like.post-translational modifier 

Hiroaki Sasakawa'， Eri Sakata2， Yoshiki Yamaguchi2， Masaaki Komatsu3， Keiji 

Tanaka3， .Koichi Kato1.2 

11 nst i tute for踊olecularScience， Okazaki， Japan， 2Graduate School of 

Pharmaceutical Sciences， Nagoya City University， Nagoya， Japan， 3Tokyo 

Metropol itan Institlite of Medical Science， Tokyo， Japan 

Ufm1， a novel pos託tむbト.刷佐a飢n悠凶sla叫鈎tiぬonalmod副if自ieぽrsharing ~20% sequence id必en凶1此tit勿ywith 

ubq伊仰u山11江tin含 is first cleaved at the C-terminus to expose its conserved Gly residue， which is 

essential for its subsequent co吋ugatingreactions. The C-terminally processed Ufm1 Is 

activated by E 1楓 likeenzyme， Uba5， by forming a high-energy thioester bond and is then 

transferred to its cogn瓜eE2・likeen勾rme，Ufc1， in a similar thioester linkage(1). To 

understand the biological functions of U釦11，we have analyzed solution structure and 

dynamics of this protein. 

m偲 experimentswere performed at 303 K using a Bruker A vance 600， DRX・500

with a cryogenic probe and JEOL JNM・ECA920. Spectral assignments were achieved using 

a standard set of double-and triple-resonance experiments and hydrogen bonds restraints 

were obtained by a hydrogen-deuterium experiment. Relaxation data were obtained from 

5N T1 and 15N T2 and 1H)5N NOE measurements. . NOE assignments and structure 

calculation were performed by Use of CYANA2.0 using total of 723 distance restraints， 38 

hydrogen bonds information and 100 backbone dihedral angle restraints. The resulting 

r.m.s.d from the mean structure for backbone atoms was 0.571人whichwas sufficient to 

determine the overall structure ofUfm1. Ufm1 assumes a守picalubiquitin fold but does not 

possess a negatively charged surface area characteristic for ubiquitin and other ubiquitin・like

proteins， e.g. NEDD8 and parkin ... Ubl. Model-free analysis revealed that the N-terminal 

s1・strandthe α1・helix-s3.;.strandloop and the C-terminal s4-strand undergo chemical 

exchange processes. These regions correspond to the E 1・interactionsite of NEDD8， 

suggesting that血.eUba5-binding site ofU釦11also exhibitsconformational fluc知ation.

(Reference) 

Komatsu， M.， Chiba， T.， Tatsumi， K.， Iemura， S.，Tahida， 1.， Okazaki， N.， Ueno， T.， Kominami， 

E.， Natsume， T.， Tanaka， K. 2004. A novel protein-conjugating system for Ufm1， a 

ubiquitin-fold modifier. EMBO J. 23: 1977・1986.
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NMR studies on the 57kDa Escherichia coli 
periplasmic oligopeptide binding protein OppA 

Kayano Moromisat01， Kaori Kurashima..lt02，3， Kaoru 
Nishimura4， Jeremy Tame4 and Yu飽ka肱:01ふ5

1 Department of Chemistry， Tokyo Metropolitan Univers彬 7・1.Minami-Ohsawa， 

Hachioji， Tokyo 192-0397; 2Molecular and Cellular Physiology Laboratory， 4Protein 

Design Laboratory， Graduate School of Integrated Science， Yokohama City University， 
Japan; 3 Research Group for BilかsupramolecularStructure-Function， RIKEN， 1・7・，29
Suehiro-cho， 1きurumi-ku，Yokohama 23ι0045， Japan; 5CREST， JST 

Recent developments on protein stable isotope labelling and TROSY-based NMR 

measurements were applied to a 57kDa (517 amino acid residues) Escherichia co/i 

periplasmic oligopeptide binding protein OppA. OppA has a remarkably broad substrate 

specificity， binding peptides of two or five amino-acid residues with high affinity， but li投le

regard to sequence. It is therefore加 idealsystem for studying how di宜erentchemical 

groups can be accommodated in a protein interior. 

For backbone resonance assignment， we perfonned three pairsof TROSY-based 

triple-resonance experiments， HNCA圧倒(CO)CA， HN(CA)CB/l到(COCA)CB and 

HN(CA)CO圧制COon unifonnly 2HPCl15N-labelled ligand合印 OppAsample (寸 mM). A 

nonlinear sampling scheme was utilised for indirect1y acquired 13C and 15N dimensions， in 

order to increase sensitivity with greatβr number of scans while maintaining high resolution. 

Owingto由el紅gesize of the protein and limitations of conventional NMR experiments，制l

advantage was taken ofTROSY based experiments for the backbone analyses. 
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Structural and Functional Characterization ofWSSV NovelProtein 

VP230 
Z担tl型， Jinlu Wu， Sivar創nanJay訂 aman，Choy Leong Hew 

Dept. ofBiological Sciences， National UniVIぽsityof Singapore， Singapore， 119260 

Shrimp white spot syndrome virus (WSSV) has been the most serious 
pathogen infecting a broad host range including shrimps and crayfish， causing mass 
mortalities worldwide.百lereis presently no e偽 ctivetrea肱lentfor this disease. 
WSSV contains a 305kb double stranded circu1ar DNA with approximately 180 
open reading企ames(ORFs). VP230 is a novel protein， which is highly abundant at 
both mRNA and protein level. It is hypothesized to be one of the important proteins 
required for the in島ctionof this virus.百leEST profiling has shown very high 
expression level for this gene. Pull down assay and co叩 lmunoprecipitationhas 
shown that VP230 is able to interact directly or indirectly with shrimpplasma 
proteins and ribosomal proteinrespectively. Therefore， we speculated誼latVP230 
could play an important role in血e伽 nscriptionandlor加 nslationof the virus. 
Structure approach was carried out to和的釘 understandthe biologica1 function of 
VP230. 

In order to determine .the solution structure of VP230， heteronuclear NMR 
expぽimentswere performed on an 800悶 fzBruder A vance spectrometer equipped 
with pu1se field gradient units or on a 500乱任IzBruker A vance spectrometer 
equipped wi出初出 anactively. shielded cryoprobe and pulse自eldgradient units. 
TheN恥1Rspectra acquired for bo血backboneand side-chain assignments consisted 
of 15N嗣 editedHSQC-TOCSY， HSQC・NOESY，and triple resonance experiments 
including HNCACB， CBCA(CO)NH， HNCO， HCCH・TOCSYand 13C-edited 
HSQC-NOESY. NOE restraints were derived from 15N and 13C-NOESY spectra 
acquired on 800 恥倒zspectromet町s.N恥1Rda踊 were processed with Sparky 
program and組 alyzedwi由 NMRView5.Hydrogen bond restraints were derived 
企omexamination 'Of the HSQC・basehydrogen-deuterium exchange experiment. A 
set of manually assigned unambigu'Ous NOE res同 intstogether with dihedral angle 
restraints predicted by TALOS pr'Ogram using five chemical shi食values(15N， Cα， 
Cs，COandHα) was applied to calculate initial s佐uctureby CY ANA program. With 
the initial. structure more NOE cross-peaks in the阿'0NOESY spectra were 
aut'Omatically assigned by CYANA program f'Ollowed by manual ch邸:k.

Concurrently， the αystal 'Of this protein was obtained and data was c'Ollected 
鉱 BNL，New York. Thecrysta 
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Structural BasisofSyndecan-4 Function and Its Interaction with 

Synteninl PDZ2 domain complex 

Bon~Kyung Koo1， John R. COUC加nan3，Eok-SooOh2， and Weontae Lee1* 

lDepartment ofBiochemistry and Protein Network Research Center， College of Science， 

Yonsei University， Seoul 120-749 Korea 2Department of Life Sciences， Division of 

Molecular Life Sciences and Center for Cell Signaling Research， Ewha Womans 

University， Seoul 120・750Korea 3Division of Biomedical Sciencesラ Facultyof 

MedicineラImperialCollege of Science， Technology and Medicine， London， SW7 2AZ， 

United Kingdom 

The transmembrane proteoglycans syndecans， which involved in the organization of 

cytoskeleton andlor actin microfilaments， have important roles as cell surface receptors 

during cel1-cell andlor cell属 matrixinteraction. NMR and biochemical results、indicate

that syndecan-4 cytoplasmic domain(4L) becomes oligomeric and can activate proteIn 

kinase CασKCα) only in the p問 sence.ofphosphatidylinositol. 4，5ゐisphosphate(PIP2)

playing a critical role of multimerization status of 4L to regulate PKC activi句'.The 

complexation of 4L and PIP2 was studied by heteronuclear-multidimensional NMR 

spectroscopy， Heteronuclear-edited and -filtered NOESY experimentswere performed 

to . collect NOE information for s加lcture calculation. Oligomerizatjon of the 

cytoplasmic domain of syndecan-4 is. regulated either positively by PIP2， or. negatively 

through phosph()rylation of serine 183 (Sei183). Phosphorylation results in reduced 

PKCαactivity by preventing PIP2~dependent oligomerization. ofthe syndecanA 

cytoplasmic domain. A mai"ked effect of phosphorylation isa dramatic eonformational 

change in the C2region，which ablates minteraction siteWith由ePDZ qomain of 

synteninl. 
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Solutionstructure of SSD domain of Bacillus 

subtilis Lon protease 

Iren Wang1ぺYu組・ChaoLou2， Shih・ChiL02， Alan 

Yueh-Luen Lee1， Chinpan Chen2組 dShih・HsiungWU1，3 

] Insti細胞ofBiologicalChemistry， Acad偲lIaSinica， Taipei 115， Taiwan; 

2Institute ofBiomedica1 Sciences， Academia Sinica， Taipei 115， Taiwan; 

3Institute ofBiochemica1 Sciences， Nationa1 Taiwan UniversityラTaipei106， Taiwan 

Lon pro旬ase(釦 ATP-dependentprotease) belongs to由eATPase ftssociated 

withdiverse cellu1ar盆.ctivities(AAA十)super白milyand is mainly responsible for 

elimina白19nllsfolded or damaged proteins as well as for controlling the cellular 

activities of the short-lived regulatory proteins. It consists of three distinct functiona1 

domains， and the senSOf‘組dsubstrate-discrinrination (SSD) domain， a subdomain of 

the central ATPase domain， is suggested as substrates-recognition and DNA binding 

sites.百lerefore，knowing the tertiary structures of SSD domains is p釘ticularly

in出guingfor disceming出eirsubstrates-disαiminating mechanism and the DNA 

binding mechanisms on Lon proteases. CD experiments showed白紙 thereis a 

conformationa1 change for Bacillus subtilis Lon SSD domain (Bs-LonSSD) at 

extreme acidic and basic pH values. Since Bs-LonSSD contains a number of charged 

residues， it is probable白紙 deprotonationor protonation of these charged residues 

causes the conformational change. U sing mu1tidimensional N恥依 techniques，3D 

NT.依solutionstruc旬reofBs-初 nSSDat pH 5.8 was deternrined to∞mprise offoぽ

α-helices and a 怖か抑制dedpara11els-sheet， similar to that of E. co/i Lon SSD 

domain.百leensembleof 15 NMR s佐uc加reswas well defined， with average 

root-mean-square deviations ofO.64土0.05A for the backbone atoms and 1.58土0.09

A for heavy-atoms in secon伽rystructure regions. S加 ctura1comparison among Lon 

SSD domains indicates that the positively charged c1uster mainly formed by the 

residues ofα3 may be responsible for DNA binding. It ishoped that註lesestudies may 

shed light on the protein substrates-discrinrinating and the DNA binding mechanisms 

of Lon proteases. 
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Structure of the C-terminal domain of insulin圃 likegrowth factor binding protein圃2

(IGFBP-2) and interactions with IGFs: An NMR study 

Zhihe Kuang1，2， Shenggen Yao¥ David W. Keizer1， Cl制限iaoC. Wahg1， Kerrie A. McNeit2， Briony E. Forbes
2， Leon A. Bach3， John C. 

Wallactr and Raymond S. Norton' 

1 The Walter and Eliza Hall Institute ofMedical Research， Parkville， Austra1ia 
2 School ofMolecular and Biomedical Science， The University of Adelaide， Australia 
3 Department ofEndocrinology and Diabetes and Monash University Depar卸lentof Medicine， Al企edHospi旬1，Melbourne， Australia 

Insulin-like growth白ctorbinding protein-2 (IGFBP・2)is也elargest member of aぬmilyof six proteins (IGFBP-I飴 6)也atbind insulin:凶like
growth晶ctors-Iand ・II(IGF-I1II) with high affinities. IGFBP molecules contain曲reedomains of approximately equal length: the conserved 
Cys-rich紐 lino・andcarbo可トterminaldomains joined by a variable linker domain. The N司 andC-domains bind IGFs simu仕組ωusly，resul位19
in high a飽nity(1).τ'he C-domains are not only essen田1for high IGF binding a伍nity，but also appearぬ conferbinding specificities. For 
example， C-BP-6， the C-domain of IGFBP-6， is由emajor determinantofthe IGF-II preference ofIGFBP-6 (2). In addition， di除rentIGFBPs 
have dis位協tIGF-independent functions， which seem to be govemed largely by their C-domains (2). The solution s位協加reofC-Bト6has been 
solved加 d由。IGF・IIbinding site was mapped previously (3， 4). 
Here we report也esolution s位協加reofC-BP・2，the C-domain of IGFBP-2，加dcompare it with血atofC-BP・6.Like C-BP-6， C-BP-2 has a 
thyroglobulin type 1 fold containing anα-helix and a世lfee-strandeds-sheet. C-BP-2 contains a longer unstru~~d loop 1 and longer extension 
紙恥 C-terminus，which is. unstructured組 dv町 mobile.These s伽 .cturalfeatures are also reflec鵠dby也el~N NMR rel郎 副ondata. The 
backbone dynamics of C-BP-2 were further investigated in different magnetic fields and血eresults are discussed with respect白色mctional
implications and compared to those of C-BP・6(4). 
We have also conducted NMR titration experimentsω 御舟F也einteractions between N・andC-domains of IGFBP-2 and IGFs and to map由e
binding residues. For the first time， we show也atthe binding a出血tyofιdomain to IGF-I is si伊ificantlyincreased in the presen∞ofN品，P-2，
switching from也eintennediateωslow exchange regime. Two possible mechanisms for血iscooperativity between恥 N・andC-domains in 
IGF binding we脂血rtherinvestigated in detail for曲efirst time using N1¥依:the interactionbetween N・andC-domains andlor a confonnational 
change of IGF・1.The findings wi11 be presented and discussed. 
(1) Denley et al.， Cytokine Grow血FactorRev. 2005; in press. (2) Bach et al.， Trends Endocrinol Metab. 2005; 16: 228・34.(3) Headey et a1.， 
Mol Endocrinol. 2004; 18: 2740・50.(4) Yao et al.， Biochemis位y.2004; 43: 11187回 95.

l
i
H品
。
|



A-2.Applicαtionωproteins and Pψ'Udes 

AP47 

Domain Organization and Dimer-Interface Structure of Severe 

Acute Respiratory Syndrome-Associated Coronavirus 

Nucleocapsid Protein 

Chung-ke Chang¥Shih帽 CheSue1， Cheng-Kun Tsai2， Yen-Chieh Chiang3， 

Wen-Jin WU4 and Tai-huang Huang 1 

11nstitute of Biomedical Sciences， Academia Sinica， Nankang， Taipei， Taiwan 

20epartment of PhySics， National Taiwan Normal University， Taipei， Taiwan 

30epartment of Agronomy， National Taiwan University， Taipei， Taiwan 

Severe acute respiratory syndrome (SARS) is a novel human disease caused 

by a new coronavirus (SARS-CoV). We investigated the domain organization 

。fthe nucleocaps副idprot，胎einof SARS.心。，Vi加nsolution and found that it contains 

two structural domains sandwiched' between three disordered regions. The 

second structural domain is responsiblefor dimerization of the protein. The 

inte巾 ceregion of this structural domain is stabilized by multiple intermolecular 

hydrogen bonds and hydrophobiC contacts. The conformation is reminiscent 

of the nucleocapsid protein of the porcine respiratory and reproductive 

syndrome virus. Bioinformatics analyses indicate that the overall domain 

organization and interface structure are probably common to most coronavirus. 

nucleocapsid proteins. 
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Direct NMR Resonance Assignments of the Active 

Site Histidine Residue in Serine Protease: The Case 

of Escherichia coli thioesterase/protease 1 (TEP-I) 

Wen-Jin WU， Sel・giy1. Tyukhtenko and Tai-Hu~ng Huang 

Instituお ofBiomedical Sciences， Academia Sinica， Nankang， 

Taipei. Taiwan 11529， Republic ofChina 

Abstract: 

Serine proteases possess the Asp-His-Ser catalytic triad commonly located nearthe 

Slぜfaceof the enzymes. Due to the hydrogen bond interaction and rapid exchange rate 

Wl由thebulk water， the ~~ proton ofthe catalytic Histidine israther short lived (fast 

transverse relaxation). Based on its ca胞l戸icimportance， it is desirable to assign this 

proton resonance. In this paper， we report也efrrst direct N乱倣correlationbetween the 

short-lived No1 proton and its covalently attached No1 nitrogen ofthe catalytic J五s157

residue in the en勾fmeEscherichia coli thioesterase/protease 1. 
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C施aracterizationandstructural analyses of nsLTPl from. mung 
bean 

Ku-Feng Lin，fio Yu-Ni!n Liu，fi口 Shang-Te D. Hsu， * Chao-Sheng Cheng， fi 

Dharmaraj Samuel， S Alexandre 1¥ιJ. J. Bonvin，事 andPing-Chiang 
LyuS

' 

Department o[ L件Scie配 es，National Tsing Huα【Jniversiゲ，Hsinchu， 
TaiwαnandAん促D々partment，Bijvoet Center [or Biomolecular Research， 

Utrecht Universiゲ，3584CH， αrecht，The Netherlands 

Abstract 
Plant non-specific lipid transfer proteins (nsLTPs) are thermal stable 

proteins that are capable of transferring lipid molecules between bilayers in 

vitro. This family of proteins， abundant in plants， is proposed to be 

involved in defense， pollination and germination; the in vivo biological 

function remainsヲ however，elusive. Here we report the purification and 

sequencing of an nsLTPl from mung beansprouts. We have also 

determined the solution structure of this nsLTP 1， which represents the first 

3D structure ofthe dicotyledonous nsLTPl family. The global fold ofmung 

bean nsLTPl is similar to those ofthe monocotyledonous nsLTPl structures 

and consists of fo町 α輔 helicesstabilized by four disulfide bonds. There are 

however some notable differences in the C-terminal tai1s and intemal 

hydrophobic cavities. . Circular dichroism and fluorescence spectroscopy 

were used to compare the thermodynamicsand lipid transfer properties of 

mung bean nsLTPl with that of rice nsLTPl. Docking of a lipid molecule 

into the solution structure of mung bean nsLTPl reveals similar binding 

cavities and hydrophobic interactionsぉ inrice nsLTP 1 consistent with their 

comparable lipid transfer properties measured experimentally. 
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THEHA四DO~仏悶 OFHillv仏NI也PATON仏・DE悶 VED

GROWτH FACTOR CAN FORM A DOMAIN綱 SWAPPEDD民主ER

WITHMUCH 回 GHERAFFINITY FOR HEPARIN AS CELL 

INTERNALIZATION 

Shih・CheSuet， Wei-Tin Leet， Jiun-Guo YU1， Wen-Jin WUt， Szi-chieh Yut，Ka-Lou 
Yu1， Yu・ChiehLin 1 ，Shao・ChenLee2 ，Chia-hui Wang2， Che-Jen Hsiao2， Wen-guey 

WU*，2 and Tai-huang Huang*，l 

l1nstitute ofBiomedical Sciences， Academia Sinica， Taipei， Taiwan， R.O.C.; 

21nstitute ofBioinformatics and Structural Biology， College of Life Sciences， 

National Tsing Hua University， Hsinchu， Taiwan， R.O.C.; 

Human hepatoma-derived growth factor (hHDGF) stimulates cel1 

proliferation and is mitogenic for several celllines. It consists of a well-structured 

N-terminal HATH domain harboring the heparin-binding site， and adisordered 

C-terminal domain capable of stimulating DNA synthesis; We investigate the cell 

internalization mechanism elicited from the N-terminal HATH domain and heparin 

sulfate. on cell surface. We found that the exogenously treated red 

fluorescence‘tagged HATH domain， i.e.， HATH-DsRed， was internalized into the 

cytoplasm of CHO・Klcell， indicating HATH domain with a cellular function of 

protein entry. However the en佐ywas abolished when HATHDsRed was treated to 

GAG-defective CHO・K1 . celIs， pgsA・745cells. The results highlight the 

importance of the interactions among HTAHdomain and heparan sulfate in the 

interna1ization process. Furthermore， we identi令Tthat the N-terminal HATH 

domain is capable to. form dimeric formation under physiologic conditions ω 
enhance the heparin-binding affinity. The binding of dimer is with two orders of 

magnitudehigher. affinity than曲部 ofmonomer. Biochemical studies are 

performed to characterize the sequence specifici句， and optimal binding length of 

heparin for dimeric HA TH domain. NMR chemical shift perturbation and 

intermolecular NOEs indicate the structural basis of dimer. That HATH-dimer is 

formed through a domain-swapping mecha:nu;m and a proposed structural model is 

builted to elucidate the heparin-binding enhancement. ln final， the detec討onof 

HATH-dimer and thediscovery of domain-swapping' as a mechanism for 

enhancing heparin binding and for regulating the function of internalization 

provide new leads for understanding the molecular mechanism of the function of 

妊IDGF.
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Structural basis oftheSso7c4 protein with novel DNA-binding 

あldfrom SuJfolobu8801ゐta.riCU8
Chun・HuaHsu and Andrew H. -J. Wang 

Institute of Biological Chemistry， Academia Sinica 

Ss07c4， a protein ofthe hyperthermophilic organism Sulfolobus solfatαricus， has been 

proposed to play a regulatory role in gene transcription in Archaea. However， very 

little is known regarding the transcription process in Archaea. And Ss07c4， along with 

other proteins isolated so far，appears to be the first repressor-like proteins described in 

this kingdom. The protein is extremely stableぬheat，acid and chemical agents. Here 

we report the structure ofSs07c4 with a noveI homodimeric t，句>ologicalDNA-binding 

fold and show that it forms a swapped-hairpin barrel. Several amide resonances in 

HSQC spectra of Ss07c4 are shifted and broadened upon addition of small amounts of 

duplex DNAoligomers. The locations ofthe corresponding amides in the Ss07c4 

structure define the surface that interaρ臼 withDNA. lD NMR spectra ofDNA titrated 

with protein indicated由atSso 7 c4 inter;泌総 wIththe DNA major groove. In addition， 

Ss07c4 was successfully crystallized and di飴actedbyx-ray radiation to high 

resolution (1.73 A). Otherbiophysical methods (CD， SPR， etc.) have been carried out 

to characterize its DNA binding properties. A model for the Ss07c4四DNAcomplex

consistent with the available structural， biophysical data is presented. 
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Insight into the inhibition of human Iysozyme amyloidogenesis by camelid antibody binding 

Shang咽 TeQ. Hsu¥ Pal←Ho Cha~ 1， Mireille Dumoulin 1， Jo~n Christodoulou 1， Janet R. Kumita 1， Els pardon2， Serge Muyldermans
2
， 

lodeWynピ， Carol V. Robinson'， Christopher M. Dobson' 

1 Department of Chemistry， University of Camb耐ge，lensfield Road， Cambridge CB2 1EW， UnitedKingdom 
記 laboratoriumvoor Ultrastructuur， Department of Molecular and Cellular Interactions， Vlaams Interuniversitair Instituut voor 
Biotechnologie， Vrije Universiteit Brussel， Pleinlaan 2，1050 Brussel， Belgium 

Many human diseases such as Alzheimer's disease and type 11 diabetes are atlrfbuted to amyloidogenesis of proteins， misfolding of 
which can lead to deposits of fibril or plaque in various organs and tissues. One example is the non-neuropathic systemic 
amyloidosis caused by variants of human Iysozyme with single point mutations (156T， F571， W64R and D67H). It was shown that 
the 156Tvariant is dynamically and structurally similar to the wild却pehuman Iysozyme. Nonetheless， under physiollogically 
relevant conditions， 156T exhibits local cooperative and transient unfolding in the beta-domain and C帽 he1ix，a feature that is thought 
to be important for Iysozyme amylodosis. A single-domain camelid antibody fragment (cAb-Hul5) raisedagainst wild働 typehuman 
Iysozyme binds the alpha-domain of Iysozyme， as identified by chemical shift perturbation mapping and H/D exchange by NMR， 
and inhibits the in vitro aggregation of the amyloidogenic variants. Using pulse暢 chaseH/D exchange experiment by mass 
spectrometry， it was found that this particular antibody fragment did not reduce the cooperative unfolding process of 156T protein 
but instead accelerated it. This antibody fragment does not therefore act as an inihibitorby restoring the global cooperativity that is 
characteristic of the wild type lysozyme.We therefore aim to characterise changes of Iysozyme backbone dynamics upon anitbody 
binding using NMR spectroscopy in order to elucidate the mechanism by which the antibody is inhibiting the formation of fibrils. 
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Solution Structure of UBL Domain in P APase 1， a Novel CTn 

Phosphatase 

Sunggeon Ko， Junghye H油， Jong司 BokY oon and Weontae Lee 

Department olBiochemistry， CO//Iθ'ge 01 Science， and Protein Network 

Research CenteιYonsei University， Seou/ 120-749. 

Ubiqutin-proteasome pathway is one of the most important cellular 

processes which participate in cell cycle progression， signal transduction 

and abnormal protein exclusion. RecentIy a novel protein， PAPase 1 

(proteasome associated phosphatase 1)， was discovered from a one~step 

affinity method to Rpn1 of 19S proteasome in HeLa cell. PAPase 1 can 

bind to々Rpn1 in. 19S proteasome using Ubiqutin like domain (UBL) 

located on N-terminal region. C-terminal domain of PAPase 1 has a 

phosphatase activity assayed using p-nitrophenyl phosphate which 

means that Papase 1 is novelCTD-phosphatase.UBL has a high 

sequence homology to other ubiqutin proteins and it is related to PAPase 

1-19S proteasome complex as a bridge which leads to a new 

proteasome's world. CTD-phosphatase has a transcriptional activity and 

gene regulation. To identify solution structure and binding mechanism of 

UBLin Papase 1， 13C!15N labeled UBL is overexpressed and purified in 

recombinant E.coli， BL21 pLys S and executed heteronuclear Nl¥IIR 

experiments. There are two helixes and three s-strand structures which 

are similar to other ubiqutin like proteins. Ubiqutin has a binding activity 

to proteosome so that make a effect to proteosome' s functions. To 

search what residues of UBL participate in UBL-proteosome complex， 

we make some mutants of binding partner， Rpn1. There are Rpn 1 mutant 

containing LRR-like domain which is a binding site to Rad23 is used for 

chemical shift perturbation assay and ITC experiment. These results 

show that P APase 1 makes recognition for Rpn 1 using UBL domain and 

198 proteasome may take a part in CTD phosphatase related proteasome 

activity regulation. 

qo 
F
h
d
 

唱

i



A・2.Applicationωproteins and戸pti，ゐs

AP54 
Structu陀 and molecular dynamics simulation of 

antimicrobial peptides from frog 

Won-Je Kimt， W'O'O-Sung S'On1， Y'Ong-Jin Kim1， Min-duk Se'01， 

B'Ong-Jin Lee1 

lNational Reseαrch Laboratory [or地 mbraneProtein Structure， College o[ Pharmacy， Seoul 

National ωlÌversiザ~ San 56-1， Shillim-dong， Gwαnak-gu， Seoul， Republic o[ Korea. 

we s'Olved the three dimensi'Onal structures 'Of several antimicrobial peptides from frog skin 

using NMR. These peptides c'Onsist 'Of 20-46 residues in length and 'One 'Or tw'O amphipathicα 

-helical structures. The linear antimicrobial peptides ad'Opt mainly an alpha -helical 

c'Onf'Ormati'On in制自u'Oroethan'Ol(τ四)/ water s'Oluti'On， d'Odecylph'Osph'Och'Oline (DPC) and in 

s'Odiumd'Odecylph'Osphate (SDS) micelles， but ad'Opts flexible rand'Om structure in aque'Ous 

s'Oluti'On. In m'Olecular dynamics studies the m'Oti'On 'Of a m'Olecule is sIInulated as a functi'On 'Of 

time using AMBER. Important fact'Ors 'On the antimicrobial and hem'Olytic activity c'Ould be 

'Obtained 合omthe studies 'Of structure-activity relati'Onship 'Of several antimicrobial peptides. 

Further structural investigati'On 'On these pr'Oteins and peptides are able t'O impr'Ove 

understanding structure・functi'ORrelati'Onships， which presents important inf'Ormati'On in the 

devel'Opment 'Of new drugs. 
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Solution Structures andAnticancer Activities of 

村岡residuePeptide Analogues Oerived from an 

Antimicrobial Peptide， Gaegurin 5 

，Hvun-JuD!zKim.，Min・DukSeo， Hyung-Sik Won， and Bong-Jin Lee 

National Research Laboratory (MPS)， College ofPharmacy， Seoul National University， Seoul 
151-742， Korea 

Abstract 

Recently we have developed two antimicrobial peptide analogues with half size in length of 

the parent molecule， gaegurin 5 [Won， H.-S. et a1. (2004) J. Biol. Chem. 279， 14784・14791].

All ofthe白reepeptides including gaegurin 5 possess broad spectra ofbactericidal activities 

with no significant toxicity against normal animal cells. In the present work， their anticancer 

activities and three-dimensional structures were examined. Gaegurin 5 and its ll-residue 

analogues， namedA4W-GGN5Nl1 and V8W鋼 GGN5N11，exhibited reasonable anticancer 

activities against various cancer celllines. Solution structures ofthe A4W・GGN5
Nll

and 

V8W-GGN5Nll peptides in sodium dodecyl sulfate micelles suggested that the peptides would 

function by selective permeation ofbacterial and tumor cell membranes. In particular， the 

unusual amphipathic axis and the critical tryptophan position could be regarded as important 

structural factors for their membrane interaction. A1together， A4W.・GGN5
N11

and V8W-

GGN5N11， together with gaegurin 5， are suggested as potential therapeutic agents applicable to 

pharmaceutical development of new antibiotic and anticancer medicines. 
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abstract 

A・2.Applioation臼proteinsαndpeptides

Structural characterizationof urease accessory proteins. 

Na YOUD2Soh!!， Ji-Hoon Kim， Hyung-Sik Won， Bong-Jin Lee 

National Research Laboratory (MPS)， College ofPharmacy， Seoul 
National University， Seoul151 ・・742，Korea 

Urease activation is critical to the virulence of many human and animalpathogens. Urease 

possesses mu1tiple， nickel-containing active sites， and UreE， the only nickel-binding protein 

among the urease accessory proteins activates urease by transporting nickel ions. We 

performed N乱1Rexperiments to investigate the solution structure and. the nickel-binding 

properties of Bacillus pasterii(Bp) UreE. The secondary structures and global folds of 

BpUreE were determined for its metal-free and nickel-bound forms. The resu1ts indicated that 

no major structural change of BpUreE arises from the nickel binding. The C-terminal旬il

region (Lys141・His147) was confirmed for the first time to be involved in the nickel binding. 

The conserved sequence in the C-terminal (144GHQH147) was confirmed to have an inherent 

nickel-binding abili句'.Altogether， we will discuss the first detailed structural data conceming 

the nickel-binding properties of intact， wild-type BpUreE in solution. We also performed 

NMR experiments on the structure of another urease accessory protein，UreG， and the 

interaction of UreG with UreE. The results showed that there was no particu1ar interaction 

between the two accessory proteins， neither in the presence of nickel. 
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RNA binding modes of Escherichia co/i RN街 eP protein 

Jae-Sun Shin， Jiyoung Park， Junsang Ko， Seong・OkKim， and Byong幽 SeokChoi

Department of Chemistry， KAIST 

373-1 Guseong-dong， Yuseong-Gu， Daejeon 305-701， Repub1ic ofKorea 

Ribonuclease P (RNaseP) from Escherichia coli which consists of RNA (M1) and 

protein (C5) components removes デーleadersequences of武NAprecursors (pre・保NA).

C5 protein directly interacts with 5' -leader sequence of pre-tRNA and is involved in 

pre・依NArecognition and c仰 lysis.Besides its role in pre-tl剖 Aprocessing， C5 protein 

might participate in other cellular metabolism in that other RNA (w2 RNA) rather than 

M1 RNA was shown to bind C5 protein with comparable affinity to Ml RNA by in vitro 

selection. In this stud弘 weassigned backbone 1HJ13C/l5N resonances of C5 protein 

and examined protein-RNA interactions between C5 proteIn andpre・.tRNAand between 

C5 protein and w2 RNA by using nuclear ma，伊leticresonance (NMR) spectroscopy in 

solution. RNA binding modes of two di宜erentRNA substrates for C5 protein and their 

implications will be discussed. 
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Structural characterization of the transcription factor 

BldD， from Streptomyces coelicolor A3(2): Domain 

composition， interdomain interaction， and DNA binding 

Hyun-Suk Ko¥ Chang-Jin Lee2， Sa心ukKang2， Bong-Jin Lee3， and Hvung-Si主Won
1

1 Department ofBiotechnology， Division ofLife Sciences， Col1ege ~fBiomedical & Health 
Science， Konkuk University， Chungju， Chungbuk 380・701，Korea; L. Laboratory ofBiophysics， 
School ofBiological Sciences， Seoul National University， SeoulI51-742， Korea; .) Research 
Institute ofPharmaceutical Sciences， College ofPharmacy， Seoul National University， Seoul 
151・742，South Korea. 

Abstract 

BldD is a transcriptional regulator of a Gram-positive soil bacterium Streptomyces 

coe/icolor. Although bldD mutant exhibits severe defectsin both antibiotic production and 

morphological differentiation， it is still not clear whether BldD acts as a transcriptional 

activator or as a repressor. Furthermore， no detailed structural information has been available 

for BldD， a1though its C-terminus has been suggested as a putative DNA-binding site. In the 

present work， we clearly identified the molecular organization and the domain composition of 

BldD， and the domains were structural1y characterized by CD and NMR spectroscopy. The 

results certified that the protein monomer consis臼oftwostructural domains and each domain 

could be regarded as a single folding unit possessing an independent thermodynamic 

cooperativity. Strikingly， only the N-terminal domain was responsible for both the 

dimerization and DNA binding ofBldD， while the molecular function ofthe C-terminal 

domain remains ωbe identified. Finally， no or little interaction between the two domains was 

evidenced both in the DNA-free and DNA-bound states. Altogether， the present results 

es胞blishthe first de協iledstructural da抱 ofBldDand provide fundamental information for its 

unique and complicated action mechanism in Streptomyces coe/icolor. 
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Studies ofProtein Domains in血eTransacylase Component 

of Human Mitochondrial Branched -Chain Ketoacid 
Dehydrogenase 

Chi旬FonChang1， Yi-Jan Liti， Hui-Ting Chotf， Max Wynn4 ， 

David T. Chuang4， TaもHuangHuang1，3 

1 Gemomics Research Center， Academia Sinica， Taijヮ'ei11529， Taiwan 

2 RlKEN Genomic Sciences Center， Yokohama 230・0045，Japan

3Institute of Biomedical Sciences Academia Sinica， Taipei 11529， Taiwan 

4 Dept of Biochemistη" U ofTexas Southwestern Medical Center， Danαs， Texas， US.A. 

百letransacylase (E2) suむunitof the branched-chain α-keωacid dehydrogenase (BCKD) 

complex carries three independently folded domains which are link吋加ge由erbyfle泊ble

loops: The aminoぺ叙祖inal lipoyl・.bearing domain (hbLBD， 1・84)，血e intぽ加1

EIA3・bindingdomain (hbSBD，104・152)，and the carbo可;..teiminal inner，職coredomain 百le

hbLBD and hbSBD play central role in substrate channeling and substrate recognition We 

have employed multidimensional heteronuclear NMR techniques to detennine the structure 

and dynamics of世rreetruncated企agmentsof the human BCKD complex: the hbLDB (a.a. 

1・84)，hbSBD (a.a. 104・152)and a di-domain (hbDD) comprising residues 1 -168 of the E2 

component. Solution structur部 ofhbLBD and hbSBD have been determined. NMR 

results showed白紙 solutionstructur邸 ofhbLBD and hbSBD determined. in separate 

fra伊lents町'eindistinguishable from出at血 hbDD. Analysis of backbone l~_ Tlヲ 15N_T2

and lH_15N_NOE relaxation da胞 ofhbDD showed the linker region is highly flexible. 

Toge血erWl由 theisothermal calorime出ctitrations data， interactions between hbDD and 

branched-chain α-ketoacid decarbo珂rlase(El) or dihydro1ipoamide dehydrogenase (E3) will 

be discussed. 
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Solution Structure and Dynamics of YKR049C， a Putative Redox 

Protein from Saccharomyces cerevisiae 

Jin-Won Jung 1，3， Chul-Jin Lee1，3， Adelinda Yee 2，3， Bin WU2
へ

CherylH. Arrowsmith 2，3 

andW，ωntae Lee 1，3* 

1Depぽ位lentof Biochemis町'andProtein Network Research Center， Yonsei University， 

134 Shinchon-Dong Seodaemoon-Gu， Seoul， Korea 120・749

20ntario Cancer Institute and Dep紅加lentofMedical Biophysics， University ofToronto， 

610 University Avenue， Toronto， ON， Canada， M5G 2M9. 

3No耐leastStructural Genomics Consortium 

YKR049C is a mitochondrial protein企omSαccharomyces cerevisiae加 dconserved 

among yeast species including Candidaαlbicans. However， no biological伽 ctionfor 

YKR049C has been ascribed based on its primru:y sequence information. In the present 

study， NMR spectroscopy and pro給indynamics studies were used to determine the 

pu抱tivebiological function of YKR049C based on Its solution struc仰向.YKR049C 

shows a well-defmed thioredoxin fold wIth a unique担問出onof helices between two 

s-s仕組ds.The central s-sheet divides the protein into two parts; a unique白ceand a 

conserved face‘百le'unique face' is located between s2 and s3. Interes白19ly，也e

sequences most conserved among YKR049C families are found on this 'unique face'， 

which incorporated L109 to E1l4.百leside chains of these conserved residues interact 

with residues on the helical region with a stretch of hydrophobic surface. A putative 

active site composed by two sh側 helicesand a single Cys97 was also well observed. 

O砿 findingssuggest that YKR049C is a redox protein with a thioredoxin fold 

containing a single active cysteine. 
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NMR and structural studies of a putative polyketide syntbesis protein 

XC535i from a plant patbogen Xantbomonas campestris 

K.-H. Chin， C.-L. Zhu， S.-H. Chou 

InstituteofBiochemistry， National Chung-Hsing University， Taichung， 40227， Taiwan 

Abstract 

Microorganisms and plants synthesize a large variety of polyketide metaboliぉs，

many of which are medically important antibiotics or exhibit other pharmacological， 

such as antibacterial， antivirals， or antitumor activities. Tetracenomycin (TCM) C is a 

cytotoxicantibiotic produced by Streptomyces glaucescens and is notable for its broad 

activiザ againstactinomycetes.1ts synthesis is currently one of出emodels for the 

antibioticproduction in Streptomyces species， and a model for the Tcm PKS ca旬lyzed

synthesis of the TCM C has also been set up. Reconstitution experiment of the PKS for 

TCM F2， a precursor of TCM C， suggests that the active PKS complex consists of剖

least four major proteins， including the TcmK. -L， -M， and -N gene products. TcmJ is 

also one of the components of the PKS complex， but its function is currently unknown， 

although its addition to the TcmKLMN complex can greatly increase the production of 

TCM F2 by nearly fourfold. 

XC5357 from a local plant pathogen Xanthomonas campestris pv. campestris 5tr. 

17 is annotated as a polyketide synthesis proぉinfrom a bioinformatics approach. It 

consists of 113 amino 邸 ids，and shares a 32 % identity (55% similarity) with the TcmJ 

protein in the Streptomyces glaucescens. Until now， no tertiary structure for the 

Tcmムlikeproteins has been reported. 1n the present manuscript， we report the nearly 

complete lH， 15N assignment and .13C assignment of XC5357 based on a suite of 2D 

and 3D-heteronuclear NMR spectra. The preliminary XC5357 structure has also been 

refined usitIg the CYANA program against a bundle of 3D lSN_ and 13C-edited NOESY 

spectra. 
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Solution Structure and Structural Characterization of Selective Melanocortin 

Receptor Antagonists 

Chul-Jin Lee1 ，Song-Zhe Le， Sung-Kil Lim2， Ja-Hyun Baik3 and Weontae Lee 1 

1 Department ofBiochemistry and HTSD-NMR &Application National Research 

Laboratory， College of ScienceラYonseiUniversity， Seoul120-740 Korea， 2 Department 

ofIntemal Medicine， College ofMedicine， Yonsei University， Seoul， 120・749，Korea. 

3School ofLife Science and Biotechnology， Korea University， Seoul， 136-701， Korea 

The melanocortin receptors are involved in many physiological functions， including 

pigmentation， sexual function， teeding behavIor， and energy homeostasis， making them 

potential targets for drugs to treat obesity， sexual dysfunction， etc. The melanocortin 

subtype-4 receptor (MC4R) is expressed in various regions of the brain， and the MC4R 

is involved in the modulation of food intake Thus， the MC4R hasbeen recognized as a 

drug target controlling the food intake. Cyclic peptides SHU9119 (Ac-Nle剛c[Asp-His-

D-Nal(2')・Arg-Trp-Lys]-NH2) and JKC363(c[MpトGlu抗 IS・D・Nal(2')-Arg-Trp-Gly-

Cys]-Pro-Pro-Lys・Asp-NH2) 釘eknown as potentantagonists of the melanocortin 

receptors. SHU9119 is non-selective antagonist， while JKC363 is selective antagonist of 

MC4R. Using nuclear magnetic resonance (N1'v依)spectroscopy， we have determined 

the solution structures for these potent agonists for the. human melanocortin-4 receptor. 

Computational automated docking and molecular dynamics simulations of these cyc1ic 

peptides based on homology molecular model of the hMC4R， were performed. A 

complex structure of hMC4R-JKC363 was compared with that of a hMC4R-

SHU9119 in 釧 emptsto identiちra selective conformation of cyclic peptide. The His3 

residue of JKC363 has a unique orientation compared with that ofSHU9119， suggesting 

that the mechanism of JKC363 selective antagonism at由。 MC4Rmay be attributed to 

the difference ofthe His3 at the binding mode between JKC33andSHU9119. 
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AP63 

Structural and Functional Characterization of a Telomere Binding Protein， NgTRFl 

Derived from Nicotiana glutinosa 

Heeyong park1， Sunggeun Ko 1， Hansol Bae2， WOO Taek Klm2 and Weontae Lee1 

lDepartment ofBiochemistry andHTSD-N恥仮&Application National Research 

Laboratory， College of Science， Yonsei Universit弘Seoul，Korea， 2Department of 

Biology， Yonsei University， Seoul， Korea 

Telomeres are vital for preserving chromosome integrity during cell division. Several 

genes encoding potential telomere-binding proteins have recently been identified in 

plants. NgTRFl have been assumed to be double-stranded telomeric repeat binding 

factor of Nicotiana glutinosa， a diploid tobacco plant. However， its function and 

re部品副ionmechanism IS not much known. We designed two cons佐uctsthat contain 

Myb-like domain and these proteins were identified as a symmetric dimer based on data 

from FPLC， cross-linking and NMR. The NMR structure provides us an effective 

function and binding mechanism to consensus double stranded telomere DNA. To 

determine the solution structures of NgTRFl， we use multidimensional heteronuc1ear 

NMR techniques and structure calculation by Cyana 2.1. The residues involvedin DNA 

binding have been identified from HSQC peak. perturbation， and confirmed by EMSA 

assay. Our data suggests that DNA binding mechanism and binding specificity of plant 

telomere binding proteins are qu託edifferent from those of human telomere binding 

prot怠ms.
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A・2.Applicationωproteins and peptides 

AP64 

NMRStudi儲 onIntegrase Interactorl/hSNF5 

Hvun-Seob Jung， Jin・WonJung， Joon Shin and Weontae Lee 

Department ofBiochemistry and HTSD・.NMR& Application National Research 

Laboratory， Yonsei University， Seoul， Korea 

Retroviral integrase (IN) catalyzes the integration of retroviral cDNA into host 

chromosome. Inil(integrase interactor 1) is a host protein that specifically binds and 

stimulates in vitro joining activity of IN. Inil hassequence homology with yeast 

transcription factor SNF5 and it is a component of the analogous mammalian SWIlSNF 

complex which could be involved in chromatin remodeling. IN protein also 'binds to 

only one of two repeat motifs in the conversedregion of INi 1. We determined that the 

specific repeat1 domain (RPTl) ofINil interacts the swirm domain of a core subunit 

SWIISNF complex called SRG3 and confirmed by mass spectrometry. We have initiated 

the structural study of RPTl and， the binding mechanism with swirm domain by NMR 

spectroscopy. m在Rda拍swere acquired f制 CACB，CBCA(CO)NH and 1王NCA.for 

backbone resonance assignment and HNCO， (日)CCCO(NH)and H(CC)(CO)NH for 

side chains. NMRdata was used to identifシtheInterface and binding residues of the 

rpt1 Withthe swirm domain. Thestructure， function aIld interactionmode ofRPTl in 

the presence of swirm domain will also be discussed. 
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AP65 

Solu伽 m釦'UetureofM，制服edRuman Para曲11・0誠 HormoD伺:Tow:紅白描nimal舗 d

PO蜘 tLig舗 dD偲ゆforR附 p卸rAe働組側

Suh抑mMal， Ahrim Yo02， Sungヶ阻lLim3and wiω，ntaeL偶 1

10epa巾nentof Biochemistry and Protein Network Resear出 Center，lITSD・NMR&

Application National Res儲 rchLabora加ry，College of Scien鵠， Yonsei Univ町sity，Seoul， 

Korl伺， 20epartment of Chemical and Biologi伺 IEngineering， Korea University， Sωul， Ko陪 a，

30epartment of Intemal Mi凶 iCine，Sぬ∞IOfMedici憎， Yon駒 iUniversi臥 Seoul，Korea 

Parathyroid hormone (PTH)whi出 inα'ea鵠 sbone formation and the number of osteoblasts 

plays physiologically impo湘 ntroles in錨 lcium.homeos泊sisand bor穆 remodelingby activating 

PTH re偲 ptor1 (PTHR1). To determirie po梅nt.and minimal str'Uctural domain， we mod而ed

鵠 'veralresidues wh愉 is∞nsiderl剖 asimpo揃 ntto r臨海ptoractivation. Based on previous 

studies， we substit!J也dseveral amino acids to unnatu問Iamino acids with I白羽 sidechain.In 

vitro cAMP signaling activities foranalogωpeptides were measured. Solution st則 ctureof 

analog鴎 pe同idesin 30% TFE solution was determin倒閣ngNMR spectros∞py. CO and 

NMR speclrum of these peptides show a typi伺 Iheli伺 i∞吋orm剖ionin 30% TFE鈎 lution.The 

substitution of Arg 11 by homoarginine increases the的 MPformation and the substitution of 

same position .by homophenylalanine shows more positive e宵ects.These findings suggest that 

PTH peptide with N-terminal long sidect溜 in，鶴間C陥lIywith benzene ring， binds stronger with 

蹴渇pto仁 ToVI町ifythe問ttemof optimal binding ~， we gener~ted ∞mplex. structurl備 d

peptide and re僧 ptorusing mole∞lar dynamiωsimulatiα1.0ur侮随 willprovide the minimal 

structu問 Idomain of PTH and give insights on osteoporosis drug design. 
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A~2. Application to proteins and peptides 

Solution Structure and Dynamicsoftbe Domain.I1I oftbe JEV 
andDENVE狙velopeProteins 

Jva-Wei Cheng"Chih-Wei Wu， Yi圃TingLin， Ya・目略Tsω，
Kuo・ChunHu組&組dS叫1・ChinWu 

Institute ofBiotechnology and Department ofLife Science， 
National Tsing Hua University， Hsinchu， 30ψ， Taiwan. 

The flavivirus envelope protein is the dominant antigen in eliciting neutralizing 
antibodies and plays an important role in inducing immunologic respωses in 
the inD邸tedhost. We have determined血esol凶 ons凱lctureand骨namicsof 
the major antigenic domain (domain III). of the J，叩aneseEnc叩halitisVirus 
(JEV) and Dengue Virus (DENV) envelope proteins. The JEV and DENV 
domain 1II fl側 nsa ~-barrel type structure composed of six antiparallel p-
S仕組dsres釦 lblingthe immunoglobulin constant domain. We have also 
identi自edepitopes of the domain III 初出 neutralizingantibody by chemical 
shi:ft p釘加rbationme部 urements. Site-directed mutagenesis experiments are 
performed to∞nfirm the NMR results. our study provides a s加lcturalbasis 
for understanding the mechanism of immunologic prote凶onand for rational 
design of vaccines effective against flaviviruses. (NSC93・2113・M..o07-002，
NSC93-3112・B・007・012，and89・B-FA04・1・4)
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AP67 
S甘uctureofHuman Growth Inhibitory Factor-Me胞Hothionein-3

E旦豆長旦g*，Bin Cai'， Hongyan Li*， Zhong-Xian Huang'ヤ組dHong油.eSun:l:* 
*D々partmentof Chemistry and Open Laboratory of Chemical Biology， The Universi秒ofHong

Kong， POがtlam，Hong Kong; and'D仰 r仰 entof Chemistry， Fudan University， S加nghai，P. 

R. China 

Alzheimer's disease (AD) is characterized by progressive loss ofneuron accompanied by the 
formation of intrane町alneurofibrillary tangles and extracellar amyloid plaques.1 Human 
neuronal growth inhibitory factor (GIF)， c1assified as me胞1l0thionein-3(MT-3)， was found to 
promote cortical neuron survival and dendri白 outgrowthin the cell cul加restudies? Di官官'ent
企'omits two isoforms ofM'f.・11M下2，M'f.・3is likely ωserve as intracellular distributors and 
mediators for zinc in the central nぽvoussystem戸 Wehave examined the uptake and release 
of Zn2+ (釦dCd2+)企omthe protein and found to be di挽rentfrom出atofMT-l and M下2.5

However， the s釘uctureofthe human MT-3 still remains unknown. 

We expressed and purified 15N-labeled human MT-3.， the solution struc加reofα-domain of 
h田nan~灯・3 (residue 32・68)was determined by NMR spectroscopy with simulated annealing 

calculations. Similar to mouse M1・3，the human protein also shows two metal-clusters with 
由e酔domaine油ibitingmore rapid intemal dynamics compared to MT-l and M'f.・2.Out da砲
revealed血ata longer 1∞p血 theacidic hexapeptide ins町tionpresents although the overall 
folding of血ehuman MT-3 in the α，-domain being similar to mouse乱灯・3.6The dynamics of 
the protein was also investigated by NMR. S田prisingly，the 15N relaxation analysis with the 

selected residues in the s-domain showed自atthe dynamics of in the s-domain is similar to 
that ofα-domain. 

阪 thankthe NSFC/RGC， Area ofExcellence ofUGC and the University ofHong Kongfor support! 

References: 

1. Selkoe DJ (1991) Neuron 6， 487開498.
2. (a) Erickson JC， Sewell AK， J聞 senLT， Winge D民PalmiterRD(1994) BrainRes. 649，297.304; 

(b) Palmiter RD， Findl句rSD， WhitmoreTE， DumamDM (l992)Proc. Natl. Acad. Sci. Us.A. 89，6333・6337
3. Vasak M， HaslerDW (2000) Curr. Opin. Chem. Biol. 4， 177・183.
4. Masters BA， Quaife CJ， Palmiter RD et al (1994).1. Neurosci. 14，5844・5857.
5.ZhengQ，~叩gWM， Yu WH， Cai B， Teng XC， Xie Y， Sun H， zh釦 gMJ， Huang ZX (2003) Protein Engn. 16， 
865.870. 
6. Oz G; Zangger K， Amitage 1M (2001) Biochemistry 40， 11433・1144l.

ヴ

tc
u
 

唱
E
A



A・2.Applicationωproteins and peptides 

AP68 
Solution Structures and Dynamicsof tbe SterileαMotif (SAM) Domain of tbe Deleted in 

Liver Cancer 2 (DLC2): a Monomeric Structure witb Membrane-binding Properties 

E10n田 heSu!l，t，* Hongyan Li，t King-Leung Fung，t Dong・Y叩 Jin，~ Stephen SM Chung， # Yick-Pang 

Ching， s Irene Oi・linNg，' Kong-Hung Sze，+ Ben CB Kot，* 

tDepar位lentof Chemistry and Open Laboratory of Chemical Biology， Department of sBiochemistry， 

#Physiology and 'Pathology， The University of Hong Kong， Pokfulam，助ngKongヲ P.R.China. 

百leDeleted in 1iver ζancer 2 (DLC2) gene encodes a Rho GTPase-activating protein (GAP) 

with growth suppressor function. In addition to由eRhoGAP domain， this molecule also 

contains a sterile αmotif (SAM) and a lipid-binding StAR-related lipid-transfer (START) 

domain. To gain insight on the function of DLC2， we have expressed and purified a 

recombinant 13CPN doubly扇labeledDLC2 SAM domain. The three-dimensional solution 

s位協加reand d-戸lamicsof the SAM domain of DLC2， DLC2・SAM，was investigated by N恥1R

spectroscopy together with molecular dynamic simulated annealing. We showed血at

DLC2-SAM is dis位協tfrom al1 other knowij SAM domains by the presence of a four・helix

bundle.官lespatial arrangement. of this bundle composed of foぽ α・he1i∞sis also即時間.

Al血oughit has been shown that some members of the SAM domain family can form dimers 

and oligomers， both NMRand biochemical analyses indicated that DLC2-SAM exists as a 

monomer in solution. We also examined the interaction ofDLC2・SAMdomain wi也sodium

dodecyl sulfate (SDS) micelles by Nh在Rand CD spectroscopic techniques. 2D eH，15N] 

HSQC spectra of DLC2-SAM in the presence of SDS displayed shifts. of most residues 

although st臼1well dispersed， in agreement with slightly decreased α-helical content based on 

CD spectra of DLC2-SAM in the absence and presence of SDS， suggesting that DLC2-SAM 

may interact with membrane lipids in vivo with secondary s官 邸 加rechanges of the protein. 

Finally， we demonstrated由atDLC2・SAMis dispensable for tbe selfassociation of full-1ength 

DLC2 in vivo. 

This project was s叩lJlortedby the Area of Excellence of UGC and the University of Hong lC.ong. 
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NP69 
NMR study of the specific interaction of h uman TRFl 

withtelomeric DNA 

ShinMorita¥ Yuuka Hirao¥ Hideyasu Okamura1

ぺandYoshifumi Nishimura1 

1 Yokohama City University， Graduate School of Supramolecular Biology， 
1-7・29，Suehiro-cho， Tsurumi-ku， Yokohama， 230・0045，Jc中'an，2KiharaMemoriαru 

ゐkohamaFounぬtionfor the Advancement of L砕 Science，1♂ 29， Suehiro-cho; 

Tsurumi-ku， Yokohamα，230・0045，Jc中例

Telomeres are也eends of eukaryotic linear chromosomes that protect企omend-to-end 

fusion 組 dnuclease degradation. In human， the telomeric DNA i臼s句守r苧pi必caU防y∞mpoωse吋doぱf5ι-15

k劫hoぱfdo叩uh説Ie-令'周-s

s幻ing副le令-s紺佐佐伽a加a鉱組nd批edDNAw叩it白ha 3'-欄 e伺ndoverhang ne郎ce邸ss路ar守ytωoensure complete chromosomal 

DNA replication.百letelomeric DNA is packaged hy two DNA hinding proteins， hTRFl and 
hTRF2， both of which play an important role in the negative regulation of the elongation of 

telomeres. It is well known白紙 thesingle-stranded G-rich telomeric repeats are able to 

assemble into four-stranded司uadruplexs削減tures(Fig. 1). The activity of the telomerase was 

inhibited by quadruplex structures which stabilised by monovalent cation. Recently， we have 

found血athTRF2 DNA hinding domain， hTRF2・DBDcan hind to a paral1el quadruplex 

structures of human telomeric DNA formedby ピ ionin vitro. However， the biological 

significance was not possible to judge from this resu1t. 
In this study， we have examined.the structure of，thehuman anti抑rallelquadruplex of the 

telemoeric DNAbound ωhTRFl・DBDby NMR and CD 

and compared with the results thatpreviously reported(l). 

Telomeric oligonucleotide， tr22 (d(AGGG(TTAGGG)3)) 
was dissolved in 5伽nMbu除:redsolution containing 

100mM sodiUlllchloride (pH 6.8)，artd annealed in a 

water hath. To ii1Vestigate由estruc加reof由eannealed 

tr22， CD $pectra was ohserved. The sp邸 trashowed註le

strong positivepeak at ahout 295nm， followed by 

negative peak.at ~bout 26伽1m.From the result， it is 

proven that tr22 formed the antiparallel s釘uc加res.

In the N~.exp釦ments， signals of quadruplex were Fig.l s，仰 'ctul'e01 quadrup加 core

assigned hy" the lH)5N HSQC，NOESY，lH-13C 

ct-HSQC，HCCH..COSY，HCCCH-COSY，HCCCCH-COSY，HCCCCCH・.COSY，HCN，HCNCH

experiments. qsing Bruker A V ANCE・600MHzspectrometer with a cryo probe. The 

interaction of TRFl-DBD and the quadruplex structure wi11 be investigated using various 

NI¥，依measurements.Then，the result wil1 he compared with hTRF2・DBDresult. 

(1) Yuuka Hirao， et al.， 43的NMRsymposium (To砂0，Japan) 
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A-3. Application 10 nucleicαcids and their complexes， lip幼， αndpolysacc.加'rides

AP70 (PL12) 
N~依 structural analysis of the CGG / CGG containing DNA 
complexed wIth the recognitiop. drugs 
MakotoNom町 a1， Shinya Hagih町a2

へ
YukiGoto2， Kazuhiko Naka飽出2，3，4and 

Chojiro K吋由la1

lGraduate School ofBiological Science， Nara Institute ofScience and Technology， Nara 630~ 
0101， Japan and "Depar加lentof Synthetic Chemis句rand Biological Ct.emis町r，Graduate 
School ofEngineering， Kyoto University， Kyoto 618必 10，Japan and -'PRESTO， Japan 
Science and Technology Agency and斗百leInsti制teof Scientific翻 dlndus剖alResearch， 
Osaka University， Osaka 567・0047，Japan 

Fragile X syndrome is caused by企agileX mental retardation (FMR1) gene. Its 
mechanism of onset is the gene silencing of CGG出nuc1eotiderepeats in the 5' untranslated 
region of exon 1. In世lecase of the expansion exceeds 200 threshold， the CpG is methylated 
and the gene expression is supptessed. The absence of the FMRl gene product leads to由e
syndrome. Thus， in the viewpoint of diagnosis of企agileX syndrome， the quick detection 
technology of the frequency of CGG repeats is required.百lenaphthyridine dimer (ND) has 
been developed as the CGG / CGG recognition drug..However， the detail of出erecognition 
mechanism is not known. 

Our study aims to understand the recognition mechanism by the determination of the 
3D s加lcturesof CGG/CGG con胞iningDNA complexed with the recognition批ugs.百leND
titration experiment to 2.5 mM  d(CTAACGGAATG) / d(CATTCGGTTAG) duplex was 
carried out monitoring the imin~proton region.百lepeak shifts were saturated. at the ND 
concentration 5.0mM. These results showed the 1:2 complex was formed. The lH.1H NOESY 
spectra ofthe 1:2 complex were recorded with 30， 200 and 300msec mixing times. TOCSY， 
DQF・COSYand naturnl abundance lH_13C spectra were also recordedto complete the 
resonance assignment. Proton resonances were complete1y 
assigned inc1uding H5' and H5".官ledistance restraints 
were obtained 合omthe complete relaxation matrix 
method， MARDIGRAS，組d 出e 3D structure was 
det釦 nined.百児島町 naph匂rridinerings of two NDs were 
stacked in and formed hydrogen bonding加 foぽ Gbases 
in the CGG / CGG region. Surprisingly， two C bases in 

3' 

the CGG / CaG were flipped out. Thus ND recognized Gua 
出eCGG / CGG sequence by the stacking and hydrogen ...... 
bonding to G bases. . uua 

明ζXλ人~NれよぷX江町
Cyt 

naphthyridine dimer (ND) 

5' 
Figure l.百lechemical structure of ND (left) and the 陥偲

5' 

Gua 

3' 

structure of CGG/CGG containing DNA d(CTAACGGAATG) / d(CATTCGGTTAG) complexed with the 
two NDs (right) 

-170-



A・3.Applicationωnucleic acidsαnd their complexes，向pids，andpolys，α'cc.ルlrides

AP71 

NMR spectral analyses of three structural isomers 

of disubstituted - s 圃 cyclodextrins by glucose 

groups and their inclusion phenomena 

Yu Tsutsumi1，2 ， Yasuko lshizuka，l and Hiroshi Nakanishi 1，2 * 

1) Biological Information Research Center and Research 

Center for Compact Chemical Process*; National Institute of 

Advanced Industrial Science and Technology， Tsukuba Central 
5， 1"1・1，Higashi， Tsukuba， Ibaraki， 305・8565，Japan 

2) Department of Biological Science and Technology， Tokyo 
University of Science， 2641 Yamazaki， Noda， Chiba 278・0022
Japan 

It was very difficult to analyse lH NMR spectra of 

saccharide substituted cyclodextrins because of their heavily 

overlapped signals. We tried these analyses by using higher 

field magnet of 800 MHz NMR spectrometer. Various kinds of 

one and two dimensional NMR spectra of three s 

・cyclodextrinssubstituted by two glucose groups at 1，2・， 1，3・，
and 1，4-positions in the CD ring were measured. It was found 

that several proton signals of nine glucose residues in these 

cyclodextrin compounds are split with each others among the 

three positional isomers and it was expected to lead to the 

com plete proton signal assignmen ts. The heavily overla pped 

proton NMR signals were analyzed in details and almost 

completeassignmen ts of the signals of nine glucose grou ps were 

made. The results of the lH NMR analyses indicate that the 

structures of the CD rings of the three positional isomers are 

delicately different from each other and there is an 

inter-residual interaction between two branch glucose residues 

in 1，2・diglucosesubstituted f3周cyclodextrin.

The analysesof inclusion phenomena between these 

cyclodextrins and phloridzin were performed by using these 

assigned proton signals of three structural isomers. Importent 

knowledges were obtained about the specific mechanism of 

inclusion phenomena between the CD isomers and phloridzin. 
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A-3. Application的 nucleicacids and their complex叫 l伊幼"and polysaccharides 

AP72 

Application of ultra-high magnetic field to 

saccharide molecules: lH NMR spectra of 

glycosylα 圃 CDand glycosyl s-CD 
Yasuko Ishizuka 1、 2 Kenji Takasugi 3 、YuTsutsumi 2 ，4， 
Kenji Kanazawa 2， Tadashi N emoto 2、Tsu匙asaKiyoshi5， a nd 

Hiroshi Nakanishi2，4，6 * 

1) Research Center for Glycoscience， National Institute of 
Advanced Industrial Science and Technology (AIST)， Tsu匙uba
Central 6， 1~1 ， Higashi， Tsukuba， Ibaraki 305・8566Japan: 2) 

Biological Information ResearchCenter， AIST， Tsukuba Central 
hト1，Higashi， Tsukuba， Ibaraki 305・8566Japan: 3) JEOL Ltd. 

1・2Musashino 3-Chome， Akishima， Tokyo 196・8558，Japan: 4) 

Department of Biological Science and Technology， Tokyo 
University of Science， 2641 Yamazaki， Noda， Chiba 278・0022

Japan: 5) Tsukuba Magnet Laboratory， National Institute for 
Materials Science， 3・13 Sakura， Tsukuba， Ibaraki 305同 0003，
Japan: *6) Research Center for Compact Chemical Process， 
AIST， Tsukuba Central 5， 1・1・1，Higashi， Tsukuba， Ibaraki 
305・8565Japan 

To analyze of lH NMR spectra of saccharide molecules are 

often very difficult work， because they show heavily overlapped 
spectral patterns. To conquer this NMR problem， we performed 

to analyze complex lH NMR spectra by using ultra-high magnet 

(920 MHz) spectrometer. 

lH NMR spectra of glycosylα-CD and glycosyl s-CD， whose 
CD ring is constituted by six and seven only glucose residues， 
respectively were recorded on a spectrometer. eq uipped with a 

21.8 T magnet. An ultra-high magnetic field was effective for 

detecting the lH NMR signalswith small differences in chemical 

shifts. It was found that the introduction of a glucose group to 

the CD ring as a branch residuecaused deformation of the CD 

ring and gave some separate signals of equilibrated glucose 

resid ues. 

Y. Ishizuka， K. Takasugi， Y.Tsutsumi， K. Kanazawa， T. Nemoto， T. 
Kiyoshi， H. Nakanishi， Carbohydr， Res.， 340， 1343-1350 (2005). 
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A・4.Applic，αtion to genomic science 

NP73 

Solution structure of the LIM domain of human CLP-36 protein 

OXu・rongQinl， F国nia主iHayashi1，おfika主oShiro田 uI
，2， Takaho TeradaI，2， Takanori 

KigawaI， Makoto InoueI， Takashi Yabuki 1ヲMasaakiAoki1， Eiko Sekit， Takayoshi Matsuda¥ 

HiroshiHirotaI， Maywni YoshidaI， Akiko Tanaka¥ Shigeyu主iYOkoyama123 

(RIKEN GSC1、RIKENHal'泊施Insti加te2and University ofTo勾10
3
)

H田n組 CLP36，a cytoskeleton-associated protein， binds to alpha-actinin-l and associates 

Wl也 actinfilaments and stress fibers in activated platelets and endothelial cells. Through the 

binding， CLP36 cou1d modu1ate the function of alpha-actinin-l， such as increasing Its actin 

cross1inking and bundling activities. 

CLP36 contains a N・terminalPDZ domain， a large intervening sequence， and a 

c・terminalLIM domain. We have detelminded由eStruC加reof由eLIM domain of CLP36 

protein with NMR. 

百lefolding topology retains both independent zinc binding modu1es (CCHC紐 dCCCH).

Each module consists of two antiparallel beta-sheets， and the CCCH module is terminated by 

an alpha-helix (Figure a and b). The two zinc fingers pack toge血ervia a hydrophobic 

inter晶ceformed by conservatively substituted residues. 

By comparing with several other LIM domains which we have solved， we found some 

common structural characters in the LIM domain. We will discuss it in detail. 

Fig. Superposition of 20 calculated structures (a) and ribbon diaoram (b) of the UM domain of CLP36 protein 
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A -4. Applicationωgenomic science 

NP74 

Human Structure Proteomics: Solution 

Structure of the RGS Domain of Human 

Regulator of G-protein Signaling 5 (RGS 5) 

o Huiping Zhang1， Fumi紘iHayashi 1， Mikako Shirouzu1
•
2, Tak油oTeradaU，Tak翻 ori

Kigawa1， Makoto Inoue1， Takashi Yabuki1， Masaaki Aoki1， Takayoshi Matsudal， Eiko 

Seki1， Hiroshi Hirota¥ Mayumi Yoshida¥ Akiko Tanakat， Sumio Sugano3， Shigeyuki 

Yokoy，釦la
1ム4

eRlKEN GSC; 2RlKEN Harima Institute; 3The Institute ofMedical Science， The 

University ofTokyo and 4Graduate School ofScience，官leUniversity of Tokyo) 

Regulator of G-protein signaling 5 (RGSS) belongs to the small RGS protein 

subfamily and has be釦 abundantlyfound in cardiac blood vessels. The protein is 

composed of 181槌 linOacids and contains a conserved approximately 120 amino acids 

domain (RGS domain)， which is responsible for interaction with G・αsubunitsof 

hetero位imericG-protein. Recently， it has been demons佐ated出atRGS5 plays a role in 

active vessel remodeling during neovascularization. A structural and functional 

analysis ofRGSS may be important for searching a target of antiangiogenic therapy. 

We determined the solution struc旬reof伽 RGSdomain from hum組 RGS5by 

using multidimensionalNMR spectroscopy and CYANA calculation. As a result of 

struc加ral組 alysis，出eRGS domain corresponds to an紅rayofnineα馴 helices由atfold 

into two smalI subdomains (Figure 1). 百leterminal subdomaincontains蜘 Nand 

C-termini and is formed by a.l， a.2，α3， a.8 and α9. The large bundle subdomain， 

formed b:v.α4，α5，α6 andα7， is a classic 

right崎handed， antipara11el four・helix

bundle. In出is presentation， we wi1l 

describe the structural detail of 

hydrophobic core and binding site， and 

discuss relationship between structure and 

function by comparing with 0出erRGS 

白milies.
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Fig. 1 Ribbon diagram of the RGS do官混血



A・4.Appliωtion to genomic science 

NP75 
Solution s仕uctureof the two CUT domains of SATB2 

OKyoko Inoue¥ Toshio Nagashima1， Fumiaki Hayashi1， Mikako 
>uzu1，2， Takaho Terada1へT akashi Yabuki 1 ， M出 aak
o Seki1

‘
Hiroshi Hiro胞l，h
Os翻 uOhara3ぺSl

es Center， 2RIKEN Harim 
Research In抑制te，コGraduateSchool ofScience， University ofTokyo) 

The DNA binding protein SATB2 (Special AT-rich sequence-binding protein 2) which 
express in bl羽n，ki伽ey組 dpre-B cells has been identified部 agene mutated in human 
patient with cleft palate. It binds to the MARs(nuclear matrix attacbment regions) of the 
endogenous immunoglobu1inμlocus in pre・Bcells and enbances gene expression. 

SATB2 contains two CUT repeats at the N-terminal side of homeodomain.百leCUT 
domain is a DNA-binding motif which can bind independently or in cooperation with the 
homeodomain. CUT domain containing proteins always accompany a homeodomain at也e
c・termina1side of a CUT domain or CUT repeats， and can be grouped according to血e
number of CUT 1'epeats， HNF -6 has one CUT， SATB2 has two CUT repeats組 dCux-2 has 
three、Inorder to characterize the CUT domain and its role in SATB2， we have undertaken a 
S仕uc加1'aland functiona1 s加dyof the CUT domain from也eKAZUSA Homo sapience cDNA 
library. 

We determined the solution struc旬resof血etwo CUT domains by using hete1'onuclear 
multidimensiona1 spectroscopy組 dCYANA calculation.百lesolution s位uctureof the CUT 
domains is basically composed of a helix bundle with fourα-helices. Comparison wi血血e
structure of世leCUT domain of HNF・6(Hepatocyte nuclear Factor-6)， both of our two CUT 

domains have an additional α-he1ix at the C-tenninal end、

We wi1l discuss structura1 detail by comparing s加lcturesand sequences anlOng 
sub-families. 

N-teml 

SATB2 
fil'St CUT domain 
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A句 4.Applicationωgenomic science 

NP76 

S加lcturaland Functional analysis ofMSP do問問

oHiro品iEndo1， Fi国国政iHay酪:hi¥Ma戸uniYo曲ida¥Mikako 

Sh駒田u1，2ラ Takaho11悶 da1，2， Takanori Kigawa¥ Makoto Inoue¥ 
T北部hiYabu恒l'M部aakiAo副l，T誌ayo品iM紙S凶a¥Eiko Seki1ラ回ro曲iI並otaI，AMkoTanakd， 

Yosl曲ideHay描bizaki¥Shig可u恒Yokoy，釦m1，2，3

(RIKEN GSC1， RIKEN H紅白浪InstI'加te2，Grad田 teSchool ofScim民百leUniversity ofToky03) 

MotileS附加島伽nゆ1SP)was組出向rfound in the翻侃boidsp叙mcell ofn問団od邸. It plays 

aur時間buta rr均orrole in amoebo組問:1110∞motionby∞ntrolling也epolymerization細部 of

M使命臨justlike a:dIn助erin a回開1cell. 百leprogress in g釘lomech闘は出zationreveals 

由at脳ghero~伊lÌsms like hunmn and mouse a1卸have加 MSPlike s姉間関節 ap制 ofsevera1

membrane anchored proteins. MSP domain is rel組velyrare protein∞時O即:nt以成 is

ubiq国的uslye却問ssedin the v，加ous泊ldof∞:lls. Although apparent血n出onof恥侶Pdomain

has not b倒 1characterized，伽恥侶Pdomain∞n飽iningI阿部s臨時加 10切lizeね加悦印血llar

vesid時 of ERand Golgi叩 開 蹴JSand的批 micro組加lesat t~卵 JU1l!はわn 百is晶d

su路e錠S白紙恥1SP∞I翻iningprotein might be related to the polar veside臨時ort:from ER or 
Golgi叩 p側出加 pl邸側盟関br翻Inorderめ elucidate批節制服組dfunction of 

non~C)せoskeleta1 MSP domain， we have伺rriedout出e伽偲 dinlensiona1strnct班al銃udiesoftwo 

恥1SPdomains ofMSP containing 2 and VAP~A protein from RlKEN mouse cDNAI伽'ary.

NMR甲部副 m吟rsiswas perfurmed by using multi寸前悶JSiona1he臨'Onuclears阿佐ω∞py

組 dCYANAw部 usedror舘 U倒mu切封印刷io乱 立legloba1 s加はほeof由enon~oskeleta1 

MSPdom釦JSre細 nble由atof恥明oskell御 1type MSP protein clo回:lybut were monOrr町 inthe 

釦l国ion副秘伽 skeleta1MSP 'prote血悦w温discuss白蛇U伽 ald街並 of出etwoMSP 

dom沼郡釦dcompare them with句10skeleta1MSP protein紘 uctur邸.

Ribb∞diagram ofMSP domain ofMSPαm筒ining2 Ribbα1 diagram ofMSP domain ofVAト33
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NP77 

S飢lC加mland Functional担lalysisof immunoglobulin like 
doma泊s

OReiko Haば， F開国政i1弘y部副1，Kayoko Nag儲悩mal，αlI組.10

Kuro踊kiI， Xu-rong Qinl， Mayumi Y<邸hida¥Mi同koShirouzu1，2， Takaho Ter剖a1ぺT誌anori

Kigawal， Makoto InoueI， ']北部:hiYabu悩l，h晶縄akiAoki1， Takayo品iMa協lda1，Eiko Seki¥ 

回r倒 hi回rotaI，A制kol1加御仇amuOhara3べShig可u垣Yokoy諸国1，2，5

(RlKEN GSC1， RIKEN Ha血naInstitute2，RIKEN RCAI3， 4 KAWSA DNA Institute4， 

Grad田 teSch∞1of ScierIce，百leUniversity ofTokyoう

Immunoglobulin (Ig) and Ig-like domains fonn a family of血emaJぽ domainsfound血

variety of proteins related to∞lladh邸ion， cell surface receptor and muscle protein in addition to 

加盟lunoglob叫in. 19組 dlg批 edomains are b悶伺偽rclassified into four typ邸 (sets):variable 

伴鴎1:)， cons加lt・l(Cl-set)，∞出回1t-2(1αー舘1:)制的nnedia柑・鵠t)byせle舘quen∞pa加盟S

al註10Ughit鉛，me伯郡hard加 bec1assified bec制 seof世le邸中encediVi邸ity. 百leprogress in 

st即C加ralanalysis rev，儲Isthe樹協同ralde凶 of切 ch鵠tof domains. 19-1ike domain∞n樹脂

atl蹴t7co胞s-s蜘 ldsand forms s-.san伽riched町田lunoglobulinおld 百ledi働組印of社le

four関tsis basi叩 llyrelated加血edi島:rencein the pr邸erIceof血eC' ， C" and D s-s脳 ldbut社

is釦metim田古川ndthat世le19-1ike domains with恥制限併回ndω，pologyare classified into 

di能:rentlg唱 tsin世leclo関白樫蹴tionof出edataba鑓Thiskind of c1assi自伺tionerror田敏郎

ぬbefound血allthe Ig-sets. 

h せlIsstudy we detl回 nm吋島町 Ig-likestructures by using the multi・dimensiona1NMR 

sp即位0釦opy'andCYANA structureωlcul甜on;' 官leori伊lof血eIg'向domains邸側ows，1. 
ob矧泊n，2. Nephrin-like 2， 3. Myosin-binding protein C， 4. Myosin light chain kina部. 百le

おnnertwoof吐1僻抑制m∞，uldnot be apparently c1蹴i制 in旬開chIg倒釦d仕leo血ertwo

proteins have a sequerIce homology wi世11-舘tproteins. . We will di部開S昔lestructura1 de出l

ofthe島，ur19-1ike domains and∞mpare them wi也守pl伺 llg-田ts出1c加I田.

19-1ike domain (2999・31∞~ofobお斑主1 eiglr也19批 edoma血ofr町田加Iightchain凶蹴
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A岡4宅 Applicationto genomic science 

Solution structure of nuclear move domain of nucl伺 r
distribution gene C homolog 
Toshio Na!Z:ashima1， Fumiaki Hayashi 1， Mikako Shirouzu 1ス，Takaho 

Terada1，2， Takanori Kigawa1， Makoto Inouel， Takashi Yabuki1， 

M出関kiAokiI， Takayoshi Matsuda1，Eiko Seki1， Hiroshi Hirota1， 

Mayumi Yoshida1， Akiko Tanakal， Yoshihide Hayashizakil， and 

Shigβyuki Yokoyama1ム3

lRIKEN Genomic Sciences Center， 2RIKEN Harima， and 3Graduate 

School ofScience， UniversityofTokyo 

Nuc1ear Distribution gene C homolog (NudC) is found not only in cytoplasm; but 

also small proportion in nuc1ear. 1t plays a role in neurogenesis and neuronal migration as a 

consequence of nuc1ear migration by interacting with tubulin， dynein， and Lisl in mitosis and 

cytokinesis [1]. In recent years， a remar主ablefunetion that NudC overexptession led to 

blocking in tumor ceU division was found [2]. A structural and functional analysis ofNudC 

may be important for the development of the anticancer drug. 

Excepting NLS and coiled-coil tegion， about 150 amino acids protein of nuc1ear 

move domain is the only domain identified in NudC.百四domainis uniquely found in NudC 

and the family.百lesequence ofnuclear move domain is homologous with that ofCS domain. 

But few structures are found in PDB. We constructed 118 amino acids protein企omNudCand 

deter祖 inedthe structure by NOESY and CYANA calculation. The structural analysis resulted 

that its topology was beta-sandwich， and that the fold was similar in that of the superfami1y of 

HSP20・likechaperone. In the same superfamily， CS domain， HSP20， and p23 are also 

involved. In出ispresentation， we wil1 report a structural comparison with homologous 

proteins， and furth町morediscuss the function of nuc1ear move domain based on its structure. 

3 

Nuc1ear move domain ofNudC 

Heat shock protein 90 co-chaperone， p23 

PDB ID: lEJF [3] 

[1] JP Aumais， et al，百leJournal ofNeuroscience， 21 (2001) [2] S羽 Lin，et al， Oncogene， 

ト8(2003) [3] AJ Weaver， et al，官leJournal of Biological Chemistry， 275， 23045-23052 

(2000) 
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A・4，Application to genomic science 

KUJIRAラ apackage of integrated modules for systematic and 

interactive analysis of N乱1Rdata:Application to quick and accurate 

s仕切削reanalysis in combination with CYANA calculations 

N. Kobayashi 
1
ラ S.Koshiba¥ P. Guntert¥ S. Sugan04， T. Kigawa1 and S. Yokoyama1十

ctRIKEN GSC， 2RIKEN Harima Institute， 3Graduate School ofScience， The universi匂，of 

Tokyo， 4Graduate School ofFrontier Sciences， The university ofTokyo) 

As increasing demands of structure determination by NMR in the recent studies for 

structural genomics， high-throughput techniques are strongly desired. The automated 

NOE assignment and structure calculation program， CYANA (G加tert，2003) for the 

high-throughput NMR studies has released the users from time consuming works such as 

manual assignments of NOE peaks. High completeness and accuracy of chemical shi武

assignments are nevertheless required for the structure determination with CYANA 

especially in the refinement stage. 

We have developed a new so白warepackage， called KUJIRA， consisting of integrated 

modules for systematic and interactive analysis of NMR data by manual or automated 

assignments of main-chain and side-chain signals. NMRView (Johnson， 1994) is used 

in KUJIRA for displaying contour plots and controlling spect叩 mwindows. An NMR 

study directed molecular viewer is also implemented in KUJIRA， which assists users to 

graphically recognize geometrical features of calculated structure， distance constraints 

and results ofNOE assignments. A module in KUJIRA that is linked with the outputs of 

NOE assignments by CYANA calculations seamlessly controls chemical shi員肱bles，

spectrum windows and NOE assignment tables as users to find artifact or noise peaks 

among NOE peak table as well as miss-assignments in the chemical shift table easily. 

These functions allow users not only to achieve high completeness and accuracy of the 

chemical shift table but also to considerably save time for the structure refinement. 

G印ltert，P. (2003). Prog. NMR Spectrosc. 43， 105-125. 

Johnson， B. A. and Blevins， R. A. (1994) J. Biomol. NMR 4，603-614. 
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A-5. Organic and natural products 

AP80 (PL14) 
Methodological advances in a hetero-nuclear NMR-based metabolomics by 

stable isotope labeling of Arabidops.おthaliana_

Yasuvo Sekivam!!1， Eisuke Chikayama1， Takashi Hiray副na2ム4，Kazuo Shinozaki 1人三

Kazuki Saito1，3，6 and Jun Kikuchi 1幻

lnstitution: 1 R1KEN Plant Science Center， 21nternαtionα1 Graduate School 01 Arts αnd 
Sciences， Yokohama City Universiか，3CREST， JST， 4R1KEN Genomic Sciences Center， 

5R1KEN Pl，仰 tMolecular Biology Laborato:りJ，6GraゐiGteSchool 01 Pharmaceutical Sciences， 

Chibaωuversl秒.

A combination of hetero-nuclear Nl'v偲 withuniform s臨hleisotope labeling is one of the 

most powerful tools for plant metabolomics [1，2]. As a preliminary investigation of this 

methodologyラ weare developing efficient methods for extraction of all the measurable 

metめolitesfrom plants as well as resolving overlapped signals in the hetero-nuclear NMR 

spectra. By use of 13C・labeledArabidopsis thaliana， we presented a unique methodology for 

evaluation of solvent systems basedon a partition coefficient based profiling of lH_13C HSQC 

spectra [3，4]. We also reported that f1uorinated solvents， such as. hexaf1uorocacetone， are 

useful to enhance solubility of both hydrophobic and hydrophilic metabolites [3，4]. This 

result suggested that f1uorinated solvents are useful for comprehensive identification of a 

variety of metabolites. 

Furthermore， we are establishing a methodology for uniform stable isotope labeling of 

plantsラ akey technology for hetero-nuclear NMR-based metabolomics. Highly stable 

isotope labeling considerably increases the number ofdetectable signals inNMR spectra. 

We monitored incorporation ratio of [13C6]glucose Into A. thaliana at suitable time intervals. 

In the lH )3C HSQC spectrumof the extract of plants incubated for 21 days， 350 enriched 

signals were observed， suggesting th剖 major metabolites were highly labeled by 

[13C6]glucose after 21 days. Detailed time網 courseof labeling and differences in J3C 

incorporation profi1es of major metabolites wil1 be discussed in the conference. 

-References -

[1J Kikuchi， J.; Shinozaki， K. and Hirayama， T. (2004) Plant Cell Physiol. 

[2J Kikuchi， J. and HirayamaラT.(2005) Biotech. Agri. Forestry 

[3} Sekiyama， Y.; Hirayama， T.; Shinozaki， K.; Saito， K. and Kikuchi， J. (2005) Int. Mef4αbol.λleeting abstract. 

[4J Chikayama， E.; Sekiyama， Y.; Shinozaki， K.; Saito， K. and Kikuchi， J. (2005) Int. Metabol. Meeting abstract. 
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NP81 
SELECTIVEMιHMBC， A NEW TECHNIQUE USEFUL FOR 

IMPROVING SENSITIVITY OF HMBC CROSS PEAKS OF METHINE 

PROTON SIGNALS ATTACHED TO A METHYL GROUP 

K. Furihata， and H. Seto * 
Division of Agriculture and AgriculturalLife Sciences， University of Tokyo 

* Dept. of Applied Biology and Chemistry， Tokyo University of Agriculture 

We present a new version of the HMBC technique named Selective Me-

HMBC. This method enables to improve the sensitivity of HMBC cross peaks of 

methine proton signals attached to a methyl group. Natural products such as 

pol旬yke剖ti岡desoften contain spin systems which include a secondary me剖t廿hinegroup (十. 

CH蝉-C目出(CH3)心トH割"摘-).弘.

w削it出hs剖.trongsignal i加同nぱ1枕t悔ens剖ity.Therefore， methyl proton signals give cross peaks with 

説的ngerintensity as compared with those of methine protons in the HM8C spectra. 

On the other hand， a methine proton connected to a methyl group splits to a multiplet 

by surrounding several vicinal protons causing weak appearance of the methine 

proton signaL Therefore， it becomes di仔icultto observe cross peaks of the methine 

proton in the HMBC spectrum. In order to solve this problem， we have developed a 

new technique， Selective Me-HMBC. The point of this method is to transfer the 

magnetization of a methyl group to its adjacent methine proton. 

This selective-Me-HM8C method consists of a combination of the 1 D-COSY 

and HMBC methods. The 10ωCOSY pulse is used for transfer of the proton 

magnetization from a methyl group to its adjacent methine proton. 

90x(sel)-ム 12・180x回ム 12-90y 

For a selective excitation pulse in the 1D-COSY method， selective 90 pulse 

(90x(sel)) can be employed. As an aJtemative， the SPFGSE or DPFGSE method 

reported recently can be used. The DPFGSE method is utilized in this experiment 

instead of90x(sel) of 1 D-COSY. Several methyl groups 伺 n be activated 

simultaneously in the selective excitationof the methyl group 

Sel-Me-HMBC method was applied to model. compounds， portmicin and 

monazomycln. 

Analysis of methine protons connectedto a methyl group with low sensitivity 

are generally difficult in the standard HMBC spectra. In the Sel-Me-HMBC spectrum， 

analysis becomes easy with only methine signals being observed. E背'ective

observation of signals with low intensity is important for HMBC spectral analysis. The 

SEL-ME-HMBC method is a method of choiωfor solving this problem. 
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AP82 
Co髄 ple鉛 AssignmentandConformation of Kadsuphilactone A， 

A N()vel Triterpene Dilact()ne fr()m Kadsura philippinensis 

Ya"Ching Shen， *，t Yu・ChiLin， t Chi" F on Chang， t 

Tai-huang Huang~ * and Yuan-Bin Cheng t 

ft Department 01地 rineResources， National Sun Yat-Sen University， 

Kaohsiung， Taiwan， R O. C. 

t Institute 01 Biomedical Science， Ac，α'demia Sinica， Ta伊ei，Taiwan，R.o.C. 

Kadsu凶ilactone A (1) is a novel compound isolated from Kadsura 

phil伊'PinensisEhner (Schizandraceae). The structure of 1 was previously elucidated 

on the basis of extensive spec胸部opicmethods， including COSY， 1問 QC，HMBC

and NOESY techniques. It posse路 espartial structures of rings A， Bラ CandDin

addition to a six"membered a-methyl，α，p-unsaturated-o・lactone.Although the 

structure of 1 has been confirmed by a single crystal X-ray di飴actionanalysis， the 

conformation of 1 in the liquid solution is still unk:nown and interesting. Due to the 

severe overlapping of the proton signals in rings C and D， high resolution m依

experiments were applied to investigate the stereochemis位yof each proton of 1. The 

results allow us to unambiguously assign the lH and 13C NMR da臨 of1. The high 

resolution COSY， NOESY and conformational studies of 1 will be presented in this 

symposmm. 
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Tasumatrols p.酬 T，Five New Taxoids from Taxus sumatrana 

Ya-Ching Shen， t* Yun剖 lengLin，t Shaw剛.ManRsu， t Shih・ShengWang， t 

Ching-Te Chien， ~ Yao・HaurKuo，~ Chang-Hung Chou 0 andAshrafTaha Khalilt 

D々 partmentofル1arineBiotechnology and Resources， National Sun恥 SenUniversi帆

Kaohsiung 804， Taiwan， Republic ofChina 

Division ofSilviculture， Taiwan Forestry ResearcカInstitute，Taipei， Taiwan， Republic 

ofChina. 

Nαtional Research Institute of Chinese Medicine， Ta伊ei，Taiwan， 

Republic 01 China 

Institute of Biology， National Sunぬt-senUniversiザ;TaiYl-仰 ，Republic of China 

Taxoids are highly oxygenated diterpenes mostIy containing 6/8/6・memちered

skeleton isolated from di症とrentspecies of yew trees (白milyTaxaceae). The clinical 

e宜ectivenessof paclitaxel (TaxotgJ)制 amicrotubule-stabi1izing therapeutic agent for 

釘ea加lentof several malignancies has motivated many natural product chemists and 

biologists to isolate new taxoids and investigate their antI-tumor activity. A 21・carbon

taxane ester was recently reported from Taxus sumatranα(Miq.) de Laub. (Taxaceae) 

growing in Taiwan. In continuous investigation， phytochemical investigation of the 

leaves and twigs of Taxus sumatrana (Taxaceae) afforded five new taxane dite中enes，

tasumatrols P-T possessing 11(15→1)-abeo・taxaneskeleton together with胞nknown

taxanes. Tasumatrol Q is a natural 4，5鋼 acetonidederivative while tasumatrol S had an 

unusua12・hydroxyふ phenyl-l，3-dioxolane ring. Ten known taxoids were isolated and 

identifiedω5・decinnamoyltaxininJ，2a，7s，13φtriacetoxy・5α.1Os-dihydroxy-9・oxo-
2(3→20)αbeo協xa-4(20)，11・diene，2α，7s，13α..triacetoxy・5αタα-dihydroxy-l0・oxoふ

(3→20)αbeo踊xa.・4(20)，11・dieneラtaxumaironeA， tasumatrol K， taxezopidine F， 

taxachitriene A， 20-deacetyltaxachitriene A， tasumatrol J， and wallifoliol. Their 

structures were established on the basis of extensive NMR analyses. 
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A-5‘Organic and natural products 

Structural Studies of tbe StereochelllIcal Cycloadducts 
of Bicyclolactone via. Diels~Alder Reaction 

chanwoo SeQ， Hoshik Won 

Deparlment of Applied Chemistry， HanyangUniversity， Ansan 425・791，

Korea 

Bicyclolactones obtained from the Diels"Alder cycloaddition of 3，5"dibromo・2・

pyrone can undergo various palladium catalyzedぽ osscoupling reactions to 

afford aryl bicyclolactones. Bromo・bicyclic diene furnished two different 

diastereomers endo-form (62%) and exo"form (38%) upon cycloadditions with N-

Et maleimide (NEM) ， and their stereo chemistries were identi:fied with NMR 

ln thisstudy， the NMR signal assignments of each isomer was completely 

accomplished with COSY， TOCSY， NOESY and ROESY. Distance of numerous 

protons were obtained based on the NOE cross peak intensities of NOESY 

spectrum. On the basis of these distance data， distance. geometry(DG) and 

molecular dynari1ic(MD) .were carried.out to determine the isomer. sttucture of 

endo"for:in and exo"form. 

16 

Endo-Form Exo・Fonn
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AP85 

Solution State Structure ofgallium~binding Bleomycin-A2 by NMR 

MisunLee and Hoshik Won 

Department of Applied Chemistry， Hanyang University， Ansan .425・791，

Korea 

Metallo・bleomycins(an anticancer drug. metal complex) recognize speci五ctumor 

cell， and nocovalently bind tQ DNA base pair to cleave sequence. An anticancer 

drug metal complex， gal1ium-binding Bleomycin"A2.was synthesized by using 

microtitration in order .to understand structural feature and the function of metal 

complexes. Complete1H，13C-NMR signal assignment was accomplished by 2D 

NMR techniques including COSY， TOCSY， NOESY， HSQC， HMBC. Comparison 

of chemical shift 広島;ercomplexation and ROESY experiment with different 

mixing times provided a detail strudural featureof metal bindihg sites. Results 

exhibit that nitrogens of ，"aminoalanine， ，"hydroxyhistidine， imidazole， and 

pyrimidine ring are the metal binding sites. NMR-based solution state structure 

determination of complex was made by 2D-NOE backcalculation and molecular 

dynamic computations. 
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A・5、Organicand naωralpn制 lcts

AP86-1 

129Xe NMR of hyperpolarized xenon adsorbed on calixarenes 

Young Ju Lee(1)(2) ， Ki Deok Pal・k(l);Kye Chun Nam(2)， Kikuko Hayamizu(:へ
Mineyuki Hattori(3) 

(1) Gwangju Center， Korea Basic Science Institute(KBSI)， Gwangju 500・750，Korea 
(2) Department of Chemistry， Chonnam Nationa1 Universit:払Gwangju500・750Korea 
(3) National Institute of Advanced Science and Technology (AIST)， Tsukuba， Ibara主i

305-8568~ Japan 

129Xe NMR spectroscopy has been used as an useful probe of various 

inorganic and organic subs恰ncessuch as microporous materiaJsc， po{ymers; 

liquid crystals and clathr窃tes-due t-o-the chemi錨 1s附 sensitfvityto its 

environment and its hydr叩 hobic投手 τhe . nuclear sptn po泊r闘 tionof 129Xe can 

be increased 3・5orders of magnitude using an opUc剖 pumping，which transfers 

angular momentum from circularly polarized light to electronic and nucJear spins. 

Calixarenes have been one of attractive subjects in host-郡lestchemistry 

field due to their easy access to synthesize and its structural variety. 

Nevertheless， calixI61arenes， with pore sized acceptable玄.enon， are generally 

conformationally mobile. Therefore， we nominated capped calix[61arene with 

a rigid， well-defined cavity to test binding with xenon. 

We investigated the chemical shi世ofhyper-polarized xenon adsorbed on 

calixarenes at different temperatures using the opticat pumping device 

manufactured by AiSTin coHabo悶tionwith Toyoko Chemical Co. 

It was considered that the quadruply bridged calix[61areneinteracts with 

xenon gas well among these derivatives considering the notable difference Qf 

chemical shift of xenon. And we could measure the pore size of calixarene 

cavity by means of the xenon chemical shift depending on the 、pres制 reof 

xenon. 

The hyper-polarized xenon NMR is expected as a戸omisingtool on .the 

study of adsorption on nano materials having low to moderate surface as 

welI as high surface materials. 
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Slice selection applied to BPPLED and LED DOSY pulse sequences 

Ki Oeok Park， Young Ju Lee 

Gwangju Center， Korea Basic Science Institute， S. Korea 

High resolution OOSY (Oiffusion Ordered Spectroscopy) spectroscopic 

methods developed in 1990's， refer to a series of 2・dimensionaland 3-

dimensional NMR techniques with which individual NMR spectrum from each 

component in a mixture of chemical compounds can be obtained. 

The first applicationof slice selection to OOSY experiment was repo吋.edby 

Antalek et al日

PFG( Pulsed Field Gradient}， in general， is not uniform across the gradient coil 

in the NMR probe and the nonuniformity of PFG is evident in the'image profile 

of 1 % doped H20 in 020 solution， which looks rather similar to the dipolar 

broadened powder patterns in the solid state NMR spectroscopy， with spectral 

edges higher than the central pa仕ofthe image pro官le.

In fact strong and uniform gradient field can be realizedonly in the central 

region of the gradient coil. 

Antalek et al. pointed out that without sliωselection， aforementioned 

nonuniformity of PFG along the gradient coil in the probe can adversely a汗ect

the measurement of the diffusion coe宵icients and demonstrated the 

experimental results using a pulse sequence， egsteSL. 

In this report，. slice selection technique applied to LEO and BPPLEO ， both of 

which were developed by C. S. Johnson group and are among the most widely 

used OOSY pulse sequences， will be shown. 
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NMR Studies of Oxo-and Peroxo-vanadium(V) Complexes of Mafate Ligand 

Sam-Soo Park， Jun-Gew Lee， Man-Ho Lee， and Jong Rack Sohn 

Department of Applied Chemistry， Kyungpook National University， 

Daegu 702-701， Korea 

Over the past few years increasing attention has been paid to the chemistry of 

peroxovanadium(V) complexes. Peroxovanadium(V) complexes have been found to have 

antitumour and insulin mimic activities and have been studied as functional models for 

the halloperoxidase enzymes. In addition， a large variety of oxidation reactions can be 

efficiently performed by peroxovanadium(V) complexes. 

Previously， we have studied vanadium(V) complexes of various ligands to understand 

the chemistry of vanadium by NMR spectroscopy. In view of the Interest in 

peroxovanadium(V) complexes we have extended our research to the more complex 

systems involving hydrogen peroxide. In this paper we deals withoxo-and peroxo-

vanadium(V) complexes that are formed when hydrogen peroxide is added to a mixture of 

vanadate and malic acid in aqueous solution. From the results of multinucJear nmr studies 

it is suggested that 2:2:1 (vanadium:maJate:peroxo) complex， together with 1:2 (vanadium: 

malate) complex， is found mainly in the pH range 3-6. 
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2H natural-abundance MAS-NMR under high field of 21.9 T 
Takashi Mizuno1ヲK.Teikegoshi2， Masataka Tansh03 and Tadashi Shimizu3 

(1JEOL 1td.， 2Fac. Sci.， Kyoto Univ吋 3NIMS)

In characterizing organic compoundsぅ so1id-state13C natural-abundance MAS-NMR 
has been widely utilized， while 1 H NMR has not， due to the spectral broadening by large 
lH_1H dipole interaction. 2H， a stable isotope of lH， has the low gyromagnetic ratio being 
1/6.5 times of that of1H. The quadrupole coupling constant (ε2qQ/h) Of2H is rv 200 kHz 
in case of normal organic compounds， and the 2H NMR spectrum is solely governed by 
the heterogeneous first担 orderquadrupole Hamiltonian. This makes itpossible to resolve 
2H NMR spectrum by MAS (magic-angle spim山 g).2H MAS-NMR would give chemically 
equivalent information that may be given by lH MAS-NMR， hence， 2H MAS-NMR can 
be a useful tool to study organic molecules. However， the natural abundance ratio (0.015 
%) of 2H is so small that 2H NMR has been done with 2H-labeli時・

Here， we demonstrated 2H MAS-NMR under high field of 21.9 T (930 MHz). Cross-
polarization for 1 H is applied for sensitivity enhancement. The resultant spectrum is shown 
in Fig. 1 with using dimedone-[2.2H 100%， 3.2H 10%J. The resultant chemicalshift values 
are col1ected on Table 1 together with solutiorトstateNMR data. It is notable that three 
peaks located at the high-field side of the labeled 2.2H， which are derived from natural 
abundant 2H spins， are observed. The chemical shift value of C剖 02Hdiffers prominently 
from that observed in solution because of hydrogen bonding in solid-state. 
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Fig. 1. (a) The whole 2H CPMAS 8pectrum 0ぱfd品imedoneか嶋イ[2
2却om8 and 12加00∞OF到ID恥8附 r問eaccumulated. w制it出hr問epe剖ti比to∞ntime of 4 8. (b) Expanded spectrum of 
(a) near the ce批 erpeaks. (c) Expanded spectrum of (b) by 50 times in intensity. 

Table 1 
2H Chemica1 shifts. in solid and 1 H Chemical shifi臼 inCDC13 solution of Dimedone 

CH (2) C-OH (3)ιH2 (4) C問 H2(6) C帽 H3(7) C-H3 (8) 

2H solid σ(ppm) 6.04 

lH solution σ(ppm) 1 5.47 

14.20 

6.42 

3.05 

2.27 

3.93 

2.27 

1.85 

1.09 

1.85 

1.09 

1 lH solution-state chemical shift values are cited from the reference written by Takegoshi et 
a1. J. Mα:gn. Reson.， 66， 14申 31(1986) 
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MQMAS with strong RF pulses using a microcoil 

OMunehiro Inukai1， Kazuyuki Takeda1， and Masahiro Kitagawa1 

1 Graduate SchoolザEngineeringScience， Osaka University， Japan 

In order to examine multiple叩J.antum(MQ) excitation e艶ciencyunder very strong RF ir-
radiation in multiple副 quantummagic angle spinning (MQMAS) spectroscopy of half-integer 
quadrupole nuclei[l， 2]， a microcoi1細based，tiny probe was developed as small as a coin， which 
is capable of凶 achingitselfωan existing MAS probe or s予inningmodule. 

As schematically described in Fig. 1， a capillary sample tube (o.d.: 0.5 mm， i.d.: 0.3 mm) is 
stuck through a cap of a penci1勾pe4 mm rotor (Varian). With the conventionalcompressed-air 

blowing， the capillary can be spun together with the rotoζand one end of the capillary sticking 
out of the rotor is inserted into the microcoil. Stable capil1ary spinning up to several抵fzwas

realized， which is usable for MQMAS. Moreoveζthe microcoi1 with a diameter of 0.8 mm  has 

brought Vl of up to ca. 600 kHz into practice with a 300 W power泌nplifier，so也atsuch strong 

RF fields has now been available that one can study MQ  excitation e盛ciencywith the predicted 
optimal RF intensity in a straightforward single-pulse MQ  excitation scheme for quadrupolar 
interactions of up to ca. 2 MHz. 

Using由ishardware， comparison ofMQ excitation e伍ciencyis made between the straight-
forward single-pulse method and a number of sophisticated techniques proposed thereafter such 

as RIACT[3， 4] and HS[5]， using their re，宅pectiveoptimal RF intensities. 
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Fig. 2. Ca1culated excitation efficiency of悦ple-

quanωm coher悶 cefor a spin.唱 3/2in a powder 

sample for various Vl・ e'2qQ/h= 2.0 MHz and 

η= 0 were assumed. The effect of sample spin-

ning was neglected， because the duration under in幽

terest is much shorter than a typical rotor period. 

O 

Fig. l. Schematic description of the way em-

ployed in this work toenable microcoil MAS. 

[1] L. Frydman， J.8. Harwood， J. Am. Chem. 80c. 117 (1995) 5367. 
[2] . A. Medek; J.8. Harwood， L. Frydman， J. Am. Chem. 80c. 117 (1995) 12779. 

[3] G. Wu， D. Rovnyak， R.G. Gri飴n，J. Am. Chem. 80c. 118 (1996) 9326. 
[4] K.H. Lim， T. Charpentier， A. Pines， J. Magn. Reson. 154 (2002) 196 .. 
[5] R. 8iegel， T.T. Nakashima， R.E. Wasylishen， Chem. Phys. Lett. 403.(2005) 353. 
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The Power ofSuper High Magnetic Field (21.8 T) Solid State NMR for 

Practical Inorganic乱1aterials

Yasuhiro Tobu1， Keiji Shimoda1， Koji Kanehashi¥ Moriaki Hatakeyama¥ Koji Saito¥ 

Tadashi shimizu2 

1 Advanced Technology Research Laboratories， Nippon Steel Corporation 

20-1 Shintomi， Futtu， Chiba 293-8511， Japan 

2 Independent Administrative Institution Nationa1 Institute for Materials Science 

3・13Sakura， Tsukuba， Ibaraki， 305-0003， Japan 

Solid state NMR for analysis of inorganic substances must target on various nuclear， and its 

measurem朗 thas been very di伍cult，because almost targets are quadrupole and low gamma 

nuclei. In addition， the NMR spectra of practical inOI喜朗icmatぽialshave some problem with 

broadening企omamorphous and mixture stn底知re.RJ邸側.tly，using high magnetic field 

(11.7・16.4T) improved sensitivity and resolution in NMR spectra and measuring the low 

frequency nuclei became possible. Furthermore， inventing the MQMAS method realized the 

high-resolution measurement about quadrupole nuclei [1]. Howevl民 NMRm錨 surementfor 

practical inorganic materials cannot still do with su笛cientsensitivity加 dresolution， when 

NMR measurement for complex systems， which have very smal1 amount conceming of the 

target nuclear and the nuclide exists low natural abundance， are applied. And then， much 

higher magnetic field (over 16.4T) Is 即時ssaryto clari骨 thedetail practical inorganic 

material structure from viewpoints of industrial applications. 側 a

Recent1y，釦Pぽ highmagnetic宣eld(21.8 T: lH NMR 930 

MHz) became possible to use品rthe solid state N恥依 Inthis 

rese紅'ch，血efirst observation of 27 Al MQMAS and出e ~3i 
comparison to 27 Al NMR data for several inorganic matぽials 捌

within wide range magnetic fields about 7 T， 11.4 T， 16.4 T， 21.8 

T，血 orderto clarifシthee能ctivenessof the magnetic field 

improves， such as sensitivity， resolution叙ldrelaxation time. 

As a result， the big advantage of using super high ma伊letic

field for quadrupole nuclear was indicated below. 

1. The sensitivity w邸 veryimproved. Especially， 1時e~

material exhibited more th組 自vetimes improvement加 ideal

value. (s切 Fig.l)The sensitivity of the improvement ωNMR 

spectra had good correlation with CQ value. 

2. The resolution was very improved (see Fig.2)， because of 

deα儲 seof quadrupole nuclei NMR spectral width within high 

Larmor企'equencyin the case of complex inorganic matぽia1s.

3. Magnetic field inf1uence of the relaxation time is di宜erentaccording to CQ. (detailed 

discussion in poster). The relaxation time for complex inorganic matぽ ialscan be discussed. 

All advantage of super high magnetic field is important and powerful for the analysis of 

practical inorganic materials to clarifシthestructure， and many applications will be waiting. 

[1] K. Saito; K. Kanehashi， 1. Komaki， Annual re抑制 onNMR spectroscopy， 44 (2001) 
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B・J.M診th“おlogy

Remarkable Reduction of RF Power by Duration 

& Amplitude Time Averaged Spin Exchange at 

Magic Angle in Solid-State NMR Spectroscopy. 

Katsuyuki Nishimura， and Akira Naito. 

Department of Applied Materials Chemistry， Division of Materials Science and Chemical 

Engineering， Graduate School of Engineering， Yokohama National University; 79-5 

TokiwadaiラHodogayaku，Yokohama， Kanagawa， Japan， 240欄 8501

We have developed cross polarization and 2D separated local field m依 techniques

with low power rf field for observed nuclei as referredωT釧 MA心P[1] and TANSEMA [2]， 

respectively. In last year， a new cross polarization technique to markedly reduce rf power for 

both of lH and observed nuc1ei were developed as referred as DATANMA-CP and 

DATAP-CP with and without lH・homonuc1eardipolar decoupling， respectively. 

In this stud巴 weextended DATAl命1A-CPto spin exchange type of separated local 

field experiment as referred as DATANSEMA. The rf power to satisfy the Hartmann・Hahn

matching condition during spin exchange for observed nuc1ei were arbitrary reduced by 

altemating the direction of effective fields of lH nuc1ei with unequal-duration times and 

ー翻plitudesas similar as Frequency Switched Lee剛 Goldburg. scheme. The perfonnances of 

proposed techniques were compared theoretically and experimentally with previously 

developed PISEMA [4] and authors developed duration time averaged techniques of 

TANSEMA [2]. The reduction of rf fields for observed nuc1ei and part time of1H were shown 

experimentally by factor 10 and 100， respectively， at 13c_m偲 signalsof MBBA in the liquid 

crystalline state without degradation of spectral quali匂r.

The sample heating due to continuous rf irradiation of lH and observed nuc1ei， can be 

avoid e首ectivelyusing DATANSEMA. This technique is especially useful for hydrated 

biological sample such as membrane protein and peptide associated with lipid bilayers. 

Ref 

1. K. Nishimura， and A. N釘加，Chem.Phys. Lett. 380， (2003)569. 

2. K. Nishimura， and A. Naito， Chem. Phys. Lett. 402， (2005)245. 

3. K. Nishimura， and A. Naito. 43th the annual meeting of Magnetic Resonance of Japan 

(2004) 

4. Wu， C. H.， Ramamoorthy， A， and Opella， S. J. J. Magn. Reson. A 109 U994) 270. 
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Novel Solid-State NMRProtein Structural Analysis by the 

Simulated Anneal Spectral Fi柱ingunder the Constraints of 

Conforrnation-Dependent 13C Chemical Shiお

Y'ohMats味i1，2， HideoAkutsu2 and Toshimichi F可iwara2

lJST-BIlω， 21nstitute戸rProtein Research， Osa知 Universi税島LI(，α565-08刀，Jc中'an

Usefulness of the uniformly 13C勺 15N-Iabeledsampl伺 with白emultidimensional NMR 

techniques is now evident for protein s加 C加reanalysis because a suite of NMR exp町iments

using出e13C組 d15N sp担 ∞unectivi批sprovide a number of structure constraints for a single 

sample. Recently， s阻tistical組 danalytical studies on出eexperimental chemical shifts 

showed that the I3C chemical shi食 hasgood correlation with the local conformation of 

proteins， and is a re1iable source of dihedral創19leinformation.百les紅uctureゐasedchemical 

s悩ftcan now be predicted for 13C and 15N in proteins with programs such as SHIFTX組 d

PROSHIFT. We propose a novel solid-state N~在R approach for 搬出加rean均sisof 

uniformly labeled， un-oriented peptides and proteins under MAS conditions. We have 

combined multidimensional solid-state NMR wi由 theprediction of the chemical shifts as a 

function ofthe 3D coordinate of a protein. 

Our method fits a simulated 2D 13C chemical-shi食spectrumto experimental one as a function 

of tertiary structure .of a protein. The fitting procedure is required to evaluate partly 

overlapped signals由at紅 eoften difficult to resolve in multidimensional experiments for 

抑 制ereduniformly labeled samples.百leconformation spaωwas searched by the molecular 

dynamics鋼 basedsimulated制 lealing(MDSA). At e齢 h:tvのstep，spec加 mis simulated using 

s削減ure-dependentchemical shifts and signal in崎町itiescalculated企omthe mixing 

ef百ciency.百lefitting procedure provides structures under the constraints of chemical shifts 

and confonnational energy. This me曲。dis use白1for quantitative struc加ralanalysis based on 

chemical shi食sand also for signal assignments. 

The method is now being tested on uniぉnn1y 13C， 15N-labeled 14 residue peptide， 

mastoparan-X企omwasp venom bound to phospholipid membrane. The spectrum宣ttingis 

p町formedon 2D 13C(SQt 13C(SQ) RFDR and 13CのQ)"13C(SQ)INADEQUATE spectra for 

intra-residue correlation， and 2D CA(NCO)CA spec住umfor inter-residue correlations 

between Cな ofneighboring residues. P貯'relimi加na均， result shows that MDSA including the 

p伊se侃ud伽o-eneぽr窃'gy企omthe experimentally observed chemical s品剥h副1I食fts釦 deigl偵1td副is旬nωr問'es狩t釘ra創ain白int鈴s 

C組 yield he1ical s柑位刷u恥c制加re邸sknown for the mastoparan-X. 百leMDSA only with those distance 

restraints . yielded no secondary structure. At the conference， we wiU also discuss the 

usefulness of the method for simultaneous analysis of s位協加reand signal assignment of the 

peptide: the method requires no experimental signal assignments in advance. 
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Separation of chemical-shift anisotropy undermagic-angle spinning 

using a new scheme of two-dimensionalacquisition 

M. Fukuchi and K. Takegoshi 

Department of Chemistry， Graduate School of Science， Kyoto University， 

Kyoto 606・8502，Japan

abstract 

The multiple pulse sequence proposed by Tycko et al. [1] for separation of 

chemical-shift anisotropy (CSA) under magic-angle spinning (MAS) is modified to 

realize wider fi spectral width without deteriorated by the glitches typical for the original 
sequence. 

So far， several CSA recoup1ing techniques under MAS have been described. Here， we 

concern the rotor-synchronized pulse techniques. Since a fast spinning speed would 

increase the duty ratio of the pulse and would lead fatal distortions due to finite pulse 

lengths， the spectral width is limited by the spinning speed. Now， we prese国 anew 

scheme of two-dimensional acquisition which widens fi spectral width， irrespective to 

the spinning speed. 

We adopt the sequence proposed by Tycko et al. [1]. The sequence is composed of 4 

or 6 1t-pulses in one rotor period. The CSA interaction is recovered with various scali:ng 

factors depending on the timing of the pulses. The 1t-pulses are applied in the 11 domain 

of a two-dimensional experiment， and the 11 is incremented in units of one rotor period. 

Certairi pulse timing， i.e. a scaling factor， is chosen to accommodate a scaled CSA 

powder pattern in the spectral width， that is， the spinning frequency. 1n our experiment， 

instead of incrementing 11， we adopt a constant the 1] but the scaling factor of CSA is 

incremented. This modification makes it possible to infirtitely increase the 1]的 spectral

width. Further， the glitch peak typical for the original experiment is removed， and the 

other advantages of the constant-time experiment can be enjoyed. 

Fig.l shows the modified pulse 90。

問中en民 nis the repetition cycle 1 H n 
and r;・ is the rotation period. 

Two-dimensional acquisition is 

achieved with increasing the 

scaling factor. Suppose the m 13C 

scaling factors are used， the 

spectral width becomes m/n times 

the rotor frequency. Experimental 

results and the details of the pulse 

timing will be presented in the meeting. 

Reference 

什 CP CW 

Fig.l Pulse sequence. 

[1J R. Tycko， G. Dabbagh， and P. Mirau， J. Magn. Reson. 85，265 (1989) 
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One-dimensional solid-state NMR metqpds，psing selective so貴
pulses to detect the -through-spacel:JC~13Ccorreiatï(;n: 

Homonuclear cross polarization 

AP94 

Q担gLuo， Hironori Kaji， and Fumitaka Horii 
Institute for Chemica1 Reseatch， Kyoto Univ.， Uji， Kyoto 611・0011，Japan 
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Introduction. For solid orga唾c~d polymer materials， 
homonuclear correlations， e.g. L>C_L>C interaction， contain 
important structura1 information. Some two-dimensional 
N恥1Rmethods， e.g. twかdimensiona1double-quantum NMR 
(2D DOQSY) and spin diffusion method， have been applied to 
revea1 the homonuclear correlations. However， 2D NMR 
experiments are usua11y time-consuming and a1most 
impossible for natural abundant samples. In出ispaperラ we
have developed a new lD experiment， which is based on the 
selective soft pu1ses and Har加畑m-Hahnmagnetization 
tran号島r，ω explo詑 the hom<?!1uclear dipol訂 coupling. 百le
l-'C_L>C dipolar coupling in a DC-enriched sample or natura1 
abundant samples has been detected by血ismethod. (b) 

Experimental. In the 13C channel， an initial selective 900 '.， 
so食pulseexcites the magnetization of specific carbons and it 一
is subsequent1y spi~:locked by the mdio-frequency field. As 噌 持守時制 コ“おも h

indicated by Robyr，1) the ene喝yba1ance can be provided by V V" 

血e intera側側 with 由e radio・freque町・Thus，俗説ZJMGn弘22ZZ2H14JZ
magnetization can be transu館 edfrom the selectively excited method.何 Directexcitati側" (b) lHJ3C 

SI旬 柏 itsdipol町 C机lpledsi旬s. CP excitati四・

The spectra were recorded on a Chemagnetics CMX-40Q_NMR spectrometer equipped with 
a 7.5 mm double channel probe.百lesamples are 99% DC-enriched βalanine組 dna加ra1
abundant adam組 tane.

1-1 .Eヨ是認

Results and Discussion. For the 13C-enriched βa1anine， we measured註lehomonuc1ear 
cross polarization spectrum wIth di茸erentcontact times.官lefrequency of the so貧pulsewas 
set to the resonance ofthe methyl groups (35.5ppm). 明司lenthe contact time is血由erange 
of 1 -16 ms， the intensity of註lec.é!fbq~yl peak is increased with increasing contacttime. This 
indicates the occurrence of the DC_ l.)C CP phenomenon， proving the potential of this lD 
technique to be used to explore the homonuc1ear dipolar coupling. 
In na加ra1abundant samples， however， the artifacts excited 

by the off-resonance radio岳equencybecome much more 
serious:官lesignal企omthe. foupled sites is 10000 times 
weaker由anthat of 100% DC-enriched sample， whereas 
artifacts decrease only to 11100. Therefore， we have 
developed a modified pulse sequence having the 
pre-saturation process by multiple shaped p叫sesfor the 
artifact suppression.官lespec加1mobtained for the natura1 
abundant adam組曲leis shown in Figure 2. The企equencyof 
the soft pulse was set to 29.5 ppm for the CH carbons. Wi出 a
contact time of 10 ms， a doublet signal can be clearly 
observed at 38.56 ppm for the CH2 carbon. Since the 
doublet is due to the J coupling between directly bonded 
CH and CH2 carbons，.it is fpnc1uded也at也esignal is really 
produced白roughthe UC_ l.)C dipol紅 interaction.

l)P RobyζB. H. Meier， and R R Emst， Chem. P砂'8.Lett.， 1989，162，417 

X 

Figure 2. The spectrum obtained for 
natural abundant adamantine by the 
selective homonuclear Hartmann-Hahn 
met先odwith幼econtact time 0110 ms. 
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B・1.Methodology 

A new technique for cross polarization compatible with high spinning 

frequencies and high magnetic fields 

OWen空K聞きPenちKazuyukiTakeda， Masahiro Kita伊wa
Graduat疋Schoolof Engineering Science， Osaka University， Os北九Japan

A new cross polarization (CP) technique， which provides efficient spin-lock and thereby efficient 
polarization transfer， is proposed. Instead of applying a 90-degree p叫sealong the y-axis followed by 
a locking凶 pulsealong the 子 axis，this technique utilizes adiabatic frequ間 cysweep 丘omfar off戸

resonance toward on-resonance wi出 asingle phase. Throughout血εsweep，each 1 spin packet 1S 
locked along the effective field， which is initially乱lignedalong the z-axis alld gradually tilted toward 
the A'Y-plane. Since the magnitude of the effective field is decreased gradually， Ha出nann酢 Hahn
matching profile can be broadεned under high-speed magic angle spinning， similarly 加担mped~

ampli加 de[1] and frequency-modulated [2] CP schemes. 

Adiabatic passage from far off-resonance to on-resonance iscapable of locking each individual 1 
spin packet even in the presence of considerable spectral distribution atld/or line broadening. Thus， 
出istechnique is widely applicable for polarization transfとrfrom spin species having large chemical 
shifts such as 19p and experiments in high static fields. Furthermore， low RF power is suf五clentfOf 
出espin lock. We call this techn1que Nuclearlntegrated Cross Polarization (NICP). We demonstrate 
lH_13C polarization住'ansferwith 3 different methods (NICP， conventional CP [3，4] and frequency 
modulated CP悶)in powder mi.xture of L-alanine and glycine. A flat matching profile with 
increased signal 1ntensity is obtained for NICP as compared 初出eother two u:chniques. 

Figl:τ'he pulse sequence used i11 the present work. 

References: 

NICP 

60 
U1H/kHz 

Fig 2: HartmanルHahnmatching profiles for methyl 
carbon in L-alani11e obtained with 3 different techniques 
仰ICP，frequency血 modula民dCP [2] and conventional 
CP [3，4]) 111 a m噂 leむcfield of 12.7 T and under 
spinning frequency of 10 kHz. 

[1] G. Metz et.al.， J.Magn. Reson. A 110 (1994) 219. 
間A.c.Kolbert et.al.，J地 gn.Reson. A 116 (199め29.
[3] S.RHartmann et.al.， Phys. Rev. 128 (1962) 2042. 
[4] A.Pines et.al.，J.Chem.Phys. 59 (1973)， 569. 
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Structural analysis of poly(γ もiphenylmethyl~ L-glutamate) 

and poly(ア-biphenylethyl-L-glutamate) by solid state NMR 

。勾rakaMinemural)， Yuko Oonishil)， 狂 的michiKurosul) andJunziWatanabe2) 

1) School of Natural Scienceand Ecological Awareness， Graduate School of 

Humanities and Sciences， Nara Women's University， Kitauoya-Higashimachi， 

Nara 630・8506，Japan

2) Department ofOrganic and Polymeric Materials， Tokyo Institl，lte ofTechnology， 

Ookayama， Meguro・ku，Tokyo 152・8552，Japan

[Abstract] It is known that poly(γ-biphenylmethyl-L-glutamate) (PBPMG) 

showsliquid crystalline phase in a certain temperature range， but poly(γ 

-biphenylethyl-L-glutamate)(PBPEG) does not show liquid crystalline phase. VT 

13C NMR measurements and theoretical calculations ware carried out for PBPMG 

and PBPEG to investigate structure and mobility of the main and side chains. 

From the temperature dependence of chemical shifts and 13C relaxation time， side 

chain'confor皿 ationandrelative mobilities are discussed唾

[Experimental] 13C CPIMAS and spin -lattice relaxation time(Tl) NMR data are 

collected by utilizing of JNM EX-270 NMR spectrometer operating ，at frequency of 

67.8 MHz with CPふ1ASand variable temperature (VT) accessories. Spectraare 

obtained by anaccumulation of 1000・7000scansso as to achieve a reasonable 

signal-to-noise ratio. 

We have considered various side chain conformations and carried outenergy 

calculation.Threedihedral angles forPBPMG and four dihedral angles for 

PBPEGarevaried and the each dihedral angle takes three' kinds of 

conformation of十gauche(60deg)， trans(180 deg) and -gauche(-60 deg). The 

distribution of the angles and length between biphenyl group and main. chain 

were examined. 

[Results and Discussionl The VT CP瓜r1ASand Tl measurements show that the 

mobility .of the biphenyl group is restricted' at room temperature and the 

conformational difference in methyl groups between PBPMG and PBPEG became 

largeas the temperature is increased. By the conformational analysis using ab 

initio energy calculation， the di，stribution of the angle between biphenyl and illain 

chain axis was found to be a quit different distribution : the angle distribution is 

concentrating on 50"" 70
0 ，100'" 1200 ，130"-' 1500 in PBPMG but that is 

concentrating on 30""'40
0 ，70---800 ，120'"'-' 1300 in PBPEG. Therefore it can be 

thought that these differences are one of the factors for the appearance of the 

liquid crystalline phase. 
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Higher-order Structure of Poly(ethylene-co・1，5-hexadien}as 

Studied by Solid State NMR and Quantum Chemistry 
Yuuri Yamamotol)， Aki Fujikawal}， Masato Sone2)， Shigemitsu Murase3)， Naofumi 

Naga4) and Hiromichi Kurosul} 

1) School of Natural Science and Ecological Awareness， Graduate School of Humanities and 
Sciences， Nara Women's University， Kitauoya-Nishimachi， Nara 630・8506，Japan

2) Department of Chemical Engineering，τbkyo University of Agriculture & Technology， 
Koganei， Tokyo 184・8588，Japan 

3) Department of Organic and Polymer Materials Chemistry， Tokyo University of 
Agric叫ture& Technology， Koganei， Tokyo 184・8588，Japan

4) Department of Applied Chemistry， Shibaura Institute ofTechnology， Shihaura， Minato-ku， 

Tokyo 108・8548，Japan

[Abstract] Polyethylene having 1，3-distributed cyclopentane structures was 

prepared by copolymerization of ethylene and 1，5-hexadiene(HD) and 

higher-order structure was studied by solid state NMR and 13C NMR shielding 

calculations. The amorphous structure of the polymer is drastically changed as 

compared with that of polyethylene even for the sample of the smallest content of 

HD. 

[Experimental] We have prepared poly(ethylene-co・HD).copolymerwith the HD 

content of 1.8，9.7，20.3 and 50%. The 13C CPIMAS NMR spectra and spin耐lattice

relaxation time(Tl) of the samples were measured by JNM EX-270 NMR 

spectrometer operating 抗告equencyof 67.8 MHz. Spectra were obtained by an 

accumulation of 1000~5000 scans so as to achieve a reasonable signal-to岨 noise

ratio. 

We used the Gaussian-03 Rev.C.02 program for structural optimization and 

the GIAO・ CHFapproach with density functional theory (b31yp) for the 

calculation of nuclear shields. The basis sets we have used is 6・311G(d，p).

[Results and Discussion] The observed 13C CPIMAS NMR spectra of the three 

copolymer samples are decomposed into three peal王s. Three peaks of the CH2 

carbon are named peaks α， s，γ企omdownfield. The highest field peak y (31.4 

ppm) shi丘slower field as compared with the amorphous polyethylene peak and 

the Tl measurement shows that the mobility of the polymer became higher as the 

HD content is increased. This shows that even in the sample which has the 

smallesicontent ofHD， the conformation ofpeak 'Y is restrictedto the structure of 

the trans rich conformation. In order to confirm this situation， energy and 

shielding calculations were carried out. 
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Morphological Deformation and Enzymatic Degradation of 

Biodegradable Polyester 

T. Morimura，S. Maruno，K. Ka剖suya札，.T.

De叩p紅加1陪e狙慌tofCαhe邸mi臼stryラ GunmaUniversity 

ト5・1Te可由同cho，K勾ru， Gunma 376・8515，Japan 

Phone:0277-30・1331 Fax:0277・30・1333 E-mail:yam組 obe@chem伊mma-u.ac.jp

Poly(3・hydroxybutyrate)(P3HB) and poly(L-lactic acid) (PLLA) are well known as 

biodegradable and biocompatible註lermoplastics. TEM observation revealed由紙社le

加nel1町出ickeningtook placene紅曲esぽ faced闘力19en巧唖紺cdegradation. In出ispaper， 

出emech滋lIsmof由islameUar thickening is investigated by using single crystal of由ese

polyesters. 

Single αラ叫alsof PLLA are grown 

from a 0.05% solution of p-xylene at 90
o
C. 

In Fig.l(A) is shown the TEM image of由e

obtained PLLA single crystals. 百le

hexagonal crystals with 10.5nm lamellar 

由icknessarefc倒 led. In Fig1(B) is the TEM Fig.l窓 M images of礼 LAcrys給lsbeゐre

image of PLLA a食eren勾maticreaction by ( A) and after (B) enzymatic r飽 ction

inactive Proteinase-K. As血isen勾TmeIS 

inactivated， the degradation reaction does J蹴td!"制揖*

not occur. Even曲。u排出edegradation 

does not proceedづ theedge of the single 

crystals are deformed. 官邸 indicates

血emobili匂rof molecules ne紅世lesingle 

crystaI edges is increased bぅf也een勾呪le

soluti∞. 
In Fig.2 are shown the 

temperature dependences of T2組 dits 

.. .. ..‘ 

議釘む l.¥l茂門C

Fig.2 Temperature dependence of lH pulse 

NMR parameters for PLLA after er時 rmatic

reaction of inactive Protenaise-K:九 (a)and 

fractions(b ) 

fraction for PLLA after en勾噴laticreaction by the inactive Protenaise-K. As the tempera加re

increases above 50
o
C， T2 for mobile component increases (Fig.2(A)). For the single crystals 

without the enzyme reaction， T 2 S臨rtsto increase at about 60t wmch is the Tg ofPLLA. 

百lefraction of the mobile and immobile components are 50% at 38t. For the single 

αystals without the en勾rmereaction， the企'actionof immobile component is about 80%. 

These results indicate血.atthe en勾咽esolution plasticizes and decreases the glass transition 

tempぽature. In the presentation， the plasticization by enzyme solution is discussed for 

PLLA and P3HB. 
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Crystallization Behavior and Morphology 

ofPoly(m-xylylene adipamide) 

Hiroyuki Shida， Akira Igarashi， Hiroki Uehara， Takeshi Yamanobe 
and Tadashi Komoto 

Depar加lentof ChemistIy， Gunma University 
lふ 1Tenjin-cho， Kityu， G田lilla376-8515， Japan 

Phone:0277・30耐 1331 Fax:0277-30-1333 E輔mail:yamanobe@chem.gunma-u.ac.jp

Poly (m-xylylene adipamide) (MXD6) is由epolyamide which contains phenylene ring in 
the main chain. Rigid phenyl group improve the thennal and mechanical properties compared 
with aliphatic polyamide such as nylon6. Due to its superior physical propertiesラ MXD6is 
used for many ∞mmercial products. Howev民 thecrystallization behavior is not s加died
sufficiently. In出isstudyラ thecrystallization of 1¥伐D6is s加diedin the term of由e
molecular mobility and morphology by solid state NMR and TEM. 

Polarized optical microscope observation indicates that the rate of crystallization is fastest 
at 170

o
C. This tempera加reagrees with the crysta1lization temperature observed by DSC. In 

order to investigate the change of the molecular mobili匂rduring crystallization， lH pulse 
NMR measurements by solid echo method are carried out. FIDs are analyzed and three 
components are obtained. The components. with short， intermediate and long T 2 are 
a樹ibutedto the crystallineラ intermediateand amorphous phases， respectively. In Figs.l are 
shown the crystallization time dependences of出eintensity ratio and T 2 おrαystall担e，
intermediate and amor予hous phases determined by IH pulse NMR (crystallization 
temperature: 170 Oc ). The intensity ratio of crystalline and amorphous phases rapidly 
increases and decreases， respectively. T 2 of amorphous phase decreases rapidly similar to血e
decrease in the intensiちrratio.官邸 meansthe mobility of MXD6 molecules in amorphous 
phase are res住ictedand the crysta1line phase 
develops. After this s飽ge，the intensi句rratios 
and T 2 for crystalline phase are almost 
constant. This∞rresponds to the impingement 
of spherulites. Even aftぽ theimpingement， 
白e intensi句r ratios for intermediate and 
amorphous phases slightly increases and 
decreases， respectively. This may corresponds 
to出esecondary crystallization. In this case， 
the 1¥αD6 molecules in由eamorphous phase 
between lamellae fonn fairly ord町eds伽 C加re
組 d the amount of intermediate phase 
increases gradually. TEM obsぽvation

(a) f〉いλ べヘJ 仏

b 

jO4i 山 路:diateトI¥ intermediate 組問phous

0 ，2μ十~ヘ J
円 LLト~♂-'\..~\E一_...."ハ~、

o 10 20 30 40 
time/min 

1000 

sω 

reveals吐latthe lamella thickness increases __ 6∞ 
企om5聞nto 7 nrn. 百1Isincrement is very 

4∞ 

描n田phous

/' 

smal1 compared with those for ole血1Ssuch as 
PE and PP in which， the sliding of molecular 
chain occurs during 血e crystallization. 
Therefore， the mechanism of. crystallization . 
for恥αD6is di妊erentfrom those for ole:fin 
polymers. The mechanism will be discussed 
in the presentation. 
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NPI00 
Dependence on Mixing Ratio of Crystallinity and Miscibility: 

Solid-State 13C NMR study of8e:micrystalline 
Poly (vinyl isobutyl ether) I Poly (e・L-lysine)Blends 

Yoshifumi Murat5l，A臼ushiAsano.， T;紘問。 Kurotsu

Depar，仰 entof Applied Chemistη" NationalD句作nseAcademy，Japan 

Hashiげmizu1・10-2~ Yokosuka，lranag.ωα239-8686， .l4伊仰

E-mail :α'sanoα@J幼 .ac必

Several kinds of semicrystal1ine polymer blendsof poly( vinyl isobutyl eth町)(PVIBE)釦 d

poly(ε-L-Iysine) (ε-PL) were prepared by solvent-cast method企omCHCh/methanol=9/1 

solution. lH spin-Iattice relaxation (TIH) curves were measured to study the miscibility. The 

crystallinity of blends was also investigated by a comparison of T1pH eH-T1 inthe rotating 

仕ame)of crystalline (CR) phase and non-crystalline (NC) phase separated企'om由e13C 

CPMAS N恥1Rspectra. T九iER王curvesona semi-log plot f島br由eNC phase 0ぱfPVIBE(0)組 d

t出ha鉱tof εE-PL (ム)加 thePVIBE/危ε乎L=lOσ111blend (Figure 1) show no si白mple-s甘'aI，培gh副tlines， 

especially the initial several data points of E-PL (ム)rep問 senta curved line.官邸

non-linearity suggests that the insu茄cient1 H spin di韻lsionoccurs hetween PVIBE and E-PL 

during the measuring period， and the blend 1 

is immiscible on a' scale of 20・.50nm but 0.5 

P制 ial1ymiscible on a scale of 100 nni. 警
Furthermore， t加 decayωrvesin Figure 1 寄
W町ediffere蹴 fromthose obtained from the 1似

CR phases; This obsen弧ionindicates that . ~o，・05
the domain size in between the CR phases is 

di能~rent from that estUIlated企'om出eNC 

。 2 4 6 8 10 
t/ s 

phases. Similar results are observedおrthe 

PVIBE/:ε-PL== 1 0/3 blend， however.ラ sucha 

di自己rencein T1 H curves were not detected血

the other blends. 

Figure 1 Observed T1
H relaxation curves for both 

NC ph鍋鶴 of，PVIBE(0) and f;-PL (ム)in the 
PVIBE/s-PL==:} 0/1 blend. Each solid line 

In order to study contributions of lH spin 

diffusion betw関 nPVIBE組 d e，:，PL， the 

two-spin model was used to simulate the T1
H 

represents the calculated curve using the two・spm
model. The broken 1ine shows the 九Hrelaxation 
line of pure E-PL: the T1

H value is 2.8 s. 

curves. The estimated IH spin-di館lsionrate. between the NC phases for PVIBE and 8~PL is 

0.57 S-1 and that for the CR phases is 0.25 S-I. For the other blends， theestimated values are 

in a rangy ofO.l-O.2 s-t， except for the CR phases in出ePVIBE/:ε-PU=10/3 blend: the value 

is 0.34 S...I. These results for the miscibility are. discussed with the results ofαystallinity. 
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Crystallization Behavior of Vinylidene Chloride Cppolymers 

M. Mochida1， T. Yamanobe1， T. Komoto1， M. Honda2 and N. Anazawa2 

lDepartment of Chemistry， Gunma University 
1・5・1Tenjin-cho， Kiryu， Gunma 376・8515，Japan 
2 Asahi Kasei Life&Living Corporation 
1・1 Hirata-nakamachi， Suzuka-City， Mie 513・・8660，Japan 

Poly(vinylidene chloride) (PVDC) is a polymer with high density and high 
degree of crystallization. It is used as food wrapping material because of its 
superior gas barrier properties. However， PVDC tends to give a. hydrochloride 
gas and crosslinks around melting point， which 
deteriorate the quality of the final product. In 
order to deterioration of PVDF， the copolymer of 
vinylidene chloride with other monomers such as 
vinyl chloride， methyl acrylate and so on， are 
used as a commercial products. In this studぁ
the effects of plasticizer and comonomer on the 
crystallization behavior of vinylidene chloride 
copolymer are investigated. 
In Fig.1 is shown the temperature dependence 

of the spherulites growth rate島rvinylidene 
chloride/vinyl chloride copolymers with different 
plasticizer. The amount of plasticizer is sample 
1く sample2 < sample 3. The e宜ectof plasticizer 
appears on both the maximum growth rate 
temperature and the maximum growth rate. 
The maximum growth rate temperature 
decreases and the maximum growth rate 
increases with increasing the amount of 
plasticizer. 
In Fig.2 is shown the crystallization time 

dependences of T2 for samples 1， 2 and 3. In all 
samples， at initial stage of crystallization， T2 for 
immobile and mobile co四.ponentsdecreased with 
time rapidly and became almost constant 
thereaf王er. This behavior may correspond to the 
impingement of spherulites. This e茸ectappears 
on T2 of mobile component. T2 of mobile 
component for sample 1 is about 200J.l.s. 
Increment of plasticizer increases the T2 of mobile 
component， while that of immobile component 
being constant. In other words， the plasticizer 
makes a further mobility of the mobile component. 
In the presentation， the results of CPMAS NMR 
and TEM are also discussed. 
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NPI02 
Solid State NMR Studies of Poly (alkyl propiolate) s 

ECouoSUZUK1， Terumi KOHIY:品仏YasuteruMAWATARI， Masahiro TABATA， 

and Toshifumi HIRAOKI 

Graduate SchωJ of Engineeru思 HokkaidoUniversi.物必ita-ku，Sa]J，μ ro060・8628，

Japan 

Tel: チ81-011-706-664~ Fax:チ81・011-716・6175;E-maj};' kouo@)，明石'{'.hokudai.ac.jp 

Poly (alkyl propiolate) s polymerized using [Rh (NBD) C1] 2 catalyst have a 

cis-transoidal conformation and forms a pseudohexagonal columnar structure.U 

In this work， annealing effect of poly (n-butyl propiolate)(Pnbp) and poly (2-butyl 

propiolate)(P2bp) in solid was characterized by 13C CP瓜I[ASNMR spectroscopy. 

13C CP IMAS NMR spectra of P2bp with a contact time 1 ms 

are shown in Fig. 1， as a function of an annealing 

temperature. The main chain carbons of Cαand C s are split 

into six peaks at least. These carbons are assigned by using a 

dipolar dephased spectrum; peaks at 139 and 137ppm are 

belonging to C ωpeaks at 132， 131， 129 and 127ppm to C β-

With increasing an annealing temperature， 

寸C...H=C/i対

t_=o 
/' 
o 
¥ / H  
'C. 
/て、ゆ CeM.H3

CηH3 

P2bp 

E 

SI制vη
bothofC αand C s resonances in the main 

chain became broader and a new broad 

signal was appeared in the low field side of 

C γresonance. Furthermore， Ce resonance 

also became broader. Any change was not 

observed in other carbon resonances. These 

results indicate the iso酷 erizaticinof P2bp 

from cis-transoid to trans-transiod induced 

by thermal treatment， which induce to the 

displacement and the broadening of C γand 

2∞ 1鈎 100 50 。
a!ppm 

C& resonances， respectively. The molecular Fig.l Annealing effeot of 18C CPIMAS NMR speotra 

weight ofP2bp measured by GPC decreased of P2bp ; (a)pristine，ωlOOOC，ω150"C， (心

部 wellfrom Mn=63000 to Mn=3200 with 200"C. 

increasing the annealing temperature， 

showing the scission of the main chain. The 

results of Pnbp will be presented. 

l)M. Tabata， Y. Inaba， K. Yokota， Y. Nozaki， J.l¥ゐcromolSci PureAppl Chem.， A31， 465 (1994). 
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Conformational Transformation of 

Poly(s・benzylL-asparta飴)as Studied by Solid-State 13C NMR 
S. Kasahara， K. Takegoshi， and A. Sh吋i*

D々partmentof Chemistry， Graduate Schω，j of Science， 

あTotoUniversity，砂vto， 606・8502

ぞDθwartmentof BiologicaIScienc吟 Facu島yof Engineerin~ 

Gu泣maUniversi牧 Gunma，376・8515

We studied dynamics in conformationaI 

transformation of Poly(βbenzyl L- c=o 

aspartate) (PBLA) by high resolution 

solid-state 13C NMR. The transformation 

of the α'R-helicaI PBLA intoωche1ix is (d) 

known to be caused by 出ermaI
(c) 

treatment of powdered samples above 

about 120oC. And at higher temperatures， (b) 

PBLA takes βsheet [1J. (a) 

Fi伊rel.

phenyl 

Chemical Shift!ppm 
Figure 1 shows the NMR spectra of 

PBLA heated for various times at 

150
o
C. The lineshape change observed 

for the C=O and出eCa peaks indicates 

that longer the heating time， more PBLA 

transforms加toO)L-helix and s-sheet 

forms. The relative peak intensities of 

these conformers are determined by 

fit出g由esignaI to a sum of Gaussian 

lineshapes (Figure 2)， and are collated泊

Table 1. The reaction rateconstant of the 

deformation of αR-helix is obtained to be 

4.0x 10-3釦 d4.9x 10-3 S-1 from C=O and 

13C CPIMAS spectra at room temperature of 
(a)PBLA (no thermal treatment)， heated at 1500C 
for (b) lmin.， (c)2min.組 d(d) Omin. *:Unknown. 

Cadata，陀spectively.
Similar experiments at difIerent 

temperatures as well as 

examination of the domain 

structures of heat前 treatedsamples 

using 1 H 1; will be discussed. 

I，V:αR-helix 
n ，m: (OL-helix 

I ' I ' I • I ' I ‘~ IV: s-sheet 
178 176 174 172 170 168 166 

Ch田ni曲 IShi負Ippm

τilble 1. Relative peak intensity (%) 

Cαcarbon C=O carbon 

mm. αR ωL s-sheet αR ωL s-sheet 

(no) 83.0 8.6 8.4 85.7 12.9 1.4 

l 62.4 34.4 3.1 73.3 25.7 1.1 

2 39.3 56.9 3.9 58.3 35.2 6.5 

3 4.4 89.8 5.8 8.0 86.4 5.6 

[1] T. Akieda， H. Miura， S. Kuro担，H. Kurosu， and 1. Ando MacromolecuJes， 1992， 25， 5794 
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Transition between the glassy crystal and the plastic crystal 

in poly(3・alkylthiophene)

Koji yi招 awa，lNaoki Asakawa，lτ地域azuYamamoto，2 Yoshio Inoue1 

1 Department of Biomolecular Engineering， Tokyo Institute ofτ'echnolo都

4259 Nagatsuta-cho， Midori-ku， Yokohama， Kanagawa 226畑 8501，JAPAN， 

2Chemical Resources Laboratory，τ'okyo Institute of Technology， 

4259 Nagatsuta-cho， Midori-ku， Yokohama， Kanagawa 226-8501， JAPAN， 

Introduction 

Recently， regioregular type poly(3-alkylthiophene) (P3AT) has been investigated by m加 y

groups because of its high po七en七ialiもyfor new electronic and optoelectronic devices such 

as light-emitting diodes， and field吃証'ecttransistors. Up to now， almost all interest of the 
researchers has been the correl叫ionbetween structure and function. On the other hand， 
molecular dynamics in solid states is also important factor determining the functions as 

represented by therm，ochromism phenomena. However， the general i叫erpretationsabout 

their correla七ionshave not established. In this study， we investigatedもhestructure and 

the molecular dynamics of P3ATs， and proposed a general model about them. 

Experiment 

Polj鞍ly(べ(3
phene)(P3DDT) were synthesized by Rieke method. The powder samples were t悶 d

in di旺erentialscanning calorimetry(DSC) and solid s七ate13C NMR meaSurement. The 

casted宣1msamples from chroloform solu七ionwere used in wide-angle X -ray di世action，

Result and Discussion 

In DSC measurements，the endothermic peak was obtained around 600C. The FTIR spec“ 

trum which is the region of Cs-H out ofplane deformation also showed the peak shift from 

825cm-1 and 81Ocm-1もo820cm-1 in the Same temperaもurerange. On七heother hand， 
all P3ATs showed the absorption maximum ofthe isotropic 1iquid phase at 838cm-1. It 

means that the transition around 600C of P3BT is a kind of crystalline-crystalline tran-

sition. 

In 13C longi七吋inalrelaxation time (Tt) measurements， T1 of七heC1 carbon connec七ing

wi七hthiophene ring in alkyl side chains七urnedlonger(0.3s→ 0.6s) with heating from 

200C to 350C. In this temperature range， it is known thatbutyl side chains are acting aS 
liquid， indicating that is not in the slow motion region. From the result， it is assumed 
that the mobi1ity of the C1 is accelerated dramatically by twisting of thiophene ring. 

We proposed a hypothesis that the transition is from the glassy crystal and the brittle 

crys七alto the pl部 ticcrystal. 
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Study of Structure of Ionic Aggregates in Poly (ethylere-ran-metacrylic acid) 
Ionomers by Means ofNuclear Magnetic Resonance Spectrometer 

at HighMagnetic Field 21.9T 

百lsukeYAMAMOTO， Miwa MURAKAMI， Masataka TANSHO，加dTadashi SHIMIZU 

High Magnetic Field Center， Nati'Onal Institute f'Or Materials Science， 3・13，S紘ura，Tsukuba， 

め紅紘i305-0003ラJapan

Introduction: I'On'Om町 isa type 'Of rand'Om c'Op'Olymer with a smal1 p町centage'Of pendant 

acid gr'Oups， a fracti'On 'Of which are neutralized by a meta1 cati'On. I'Onic gr'Oups， such as a 

carbo喝rlategroup 'Of i'On'Omer are well kn'Ownωform ionic aggregates白紙出ei'On'Omer 

p'Ossess unique mechanical， rhe'Ological， and thennal properties due t'O i'Onic aggregates 
w'Orking as physical cross linking in polymer ma制ces. Aims 'Of由iss加dy釘e加

investigate the magnetic自eldstrength dependence of res'Onant signal and to clariちra l'Ocal 

environment and s加 C加re'Ofthe間 胞1cati∞血ionicaggregates using NMR specむ'Ometerof 

high magnetic field. 

Experimental: The ethylene-metacrylic acid c'Op'Olymer (E・・0.054MAA;methacrylic acid 

content = 5.4 m'Ol %) was pr'Ovided by Mitsui-Dup'Ont P'Olychemicals， Inc. A加'Own

am'Ount 'Of an E醐 0.054MAAfilm was s'Oaked int'O a methan'Ol s'Oluti'On 'OfNaOH f'Or tw'O weeks 

at 50 oC f'Or tw'O weeks and出enannealed at 75 oC for24 h'Ours. S'Olid-state 23Na N恥仮

spectra were obtained 'On a spectr'Ometer operating at a static magnetic宣eld'Of 11.8 and 21.9 T， 
132 and 246~倒z f'Or 23Na nucleus， respectively. 23Na chemical shift 'OfNaCl aqueous 

soluti'On， O = 0 ppm was used as an extemal reference. All spectra were measured at room 

tempera加reand an MAS rate 'Of 15 kHz. 
Results and Discussion: At magnetic五eldstreng血， 21.9T， 23NaMAS NMR spectra 'Ofthe 

sample sh'Ow str'Ong narr'Ow peak at・0.1ppm with line width athalf-height 'OfO.7 kHz. On 

the 'Other hand， the line width at half.岨widthis 1.3財fzat magnetic field strength， 11.8 T. 
The peak is 悶 Towedby a reduced quadrup'Ole e自己ctat highmagnetic field. 23Na 

MQMAS measurement at 21.9 T has been 

carried 'Out to kn'Ow the detail 'Of an 

envir'Onment 'OfNa ions in E幽 0.054MAA・Na.

23Na MQMAS spec加lIDsh'Ows由atpeaks are 

'Observed having a distance企omtheCS鉱 is

and f'Ound t'O have the residual quadrupole 

e自己ctby血ep伺k'Of23Na i'Ons in 

E同 0.054MAA-Na. The real chemical shift 

of the main peak is determined as 2 ppm. 

This w'Ork was supp'Orted by Shinkouchouseihi 

Pr'Ogram血2004titled "班ghField S'Olid State 

NMR f'Or Materials Research & Devel'Opment" 

from Japan Science and Techn'Ol'Ogy Agency 

(JST). 

15 
I 

10 5 0 -5 -10 旬15
Chemical shifts p伊 1

Fig.l 2~a MAS spectrum of E・O.054MAA-Na
neutralized at 50 Oc for two w田 ks，and then 
annealed 75 Oc for 24 hours at r∞m temperature. 
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B・2.Application 10 polymer sCIence 

NPI06 (PLl) 
Qi~sion，!l ~ejlavior ofpoly(ß_-þen_zyl レ~p紅t~te) 血由eRod圃like and 
Random-Coil Forms ぉ Studiedby High Field-Gradient NMR Method 

Sho Kanesaka， Shigeki Kuroki and 1sao Ando 
Depar飽lentof Chemistry and Materials ScienceヲTo勾ro1nstitute ofTechnology 

(In~roduction] Recently， we have elucidated diffusional behavior of rod-like polypeptide 
with long n~alkyl side chains in the thermotropic and lyotropic liquid crystalline phases， and 
rod~like and random~coiled poly( diethylsiloxane )(PDES) in the isotropic and biphasic phases 
composed of the i~otopic ， ~nd the liquid crystalline regions by using pulse field副 gradient
spin-echo(PFGSE) lH and 1-'C NMR methods. From these experimental results， it has been 
shown that the diffusion coe節cientsof polypeptide chains in the rod~like form the direction 
~ara~el (DJI) ~d .perpendicul3:r (~ム)ωthe long chain axis have been determined， and then 
th~ P 11 value is larger than the D.ム value，and that the isotropic diffusion coe茸icientsof 
rod.・likepolypeptides decrease with an increase in the main-chain length. Then， it has been 
shown that the diffusion process follows the Kirkwood theory for rod-like polymers and the 
掛 helicalpolypeptide is diffusing as rod-like polymer. Furtherヲ ithas been shown that 
PDES chains in the liquid crystalline region diffuse as a rod and the diffusion coe節cientis 
larger than that in the isotropic region which diffuses as coil. The difference in between the 
diffusion coefficients of the rod-like form and the random~coiled form has been explained by 
entanglements， but its detail has not been clarified yet. 

Poly(トbenzylL-aspartate) (PBLA) is one of the most popular synthetic-polypeptides部

well as poly(s-benzyl L-glutamate) (PBLG)， which has been studied for long years. 1t is 
known that PBLA takes the left.handed α-helix form in helix solvent such as chloroform and 
takes the random coil form in coil solvent such as trifluoroacetic acid. Structural s印dieson 
PBLA have been studied by using various spectroscopic methods including NMR. 
However， the diffusional behavior of PBLA in the rod-like and the random-coi1 forms has 
never been studied. From such a ba釦.ckgrou聞n討d，we aim to measure the dif古fu路悶s幻lOnc∞oef節r百icient臼s 
(例Dめ)0ぱfP陪BL以Aw悦it由ht批herod叫d.φφω.胴」批-1批l
PBLAcωon即ce侃nt釘ra矧tio∞nb均yusing PFGSE lH N五乱，底f恨Rmethod and then to elucidate the diffusional 
behavior， and further to clarify diffi 
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Fig. 1 log-log plots of difiusion coefficients D of 
PBLA in CDCh solvent at fTFA= 0 wf>1o (0) and in a 
mixture of CDCh and TFA-d at 名目立 50wt% (嗣)
against t，he PBLA concentration at 20uC obtained from 
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B-2. Application to polymer science 

API07 
Transfonnation ofCrystal Structure ofUltra High Molecular Weight 

Polyethylene as Studied by Solid State NMR 

T. Yamanobe， K. Hashizume， K. Kanou，H. Uehara and T. Komoto 

Depぽ加lentof Chemistty， Gunma University 

lふ 1Tenjin-cho， Kiryu， Gunma376・8515，Japan

Phone:0277・30-1331 Fax:0277・30・1333 E・mail:yamanobe@chem.gunma-u.ac.jp

Polyethylene has two stable crysta11ine 

structures. One is orthorhombic form in which 

all-trans zigzag planes are perpendicular to each 

other， the other is monoclinic form in which those 

planes 紅e p紅'a11el to each other (Fig.l). 

Monoclinic form is produced企omorthorhombic 

form by drawing and compression. On the other 

hand， monoclinic form transforms to 

orthorhombic form at high temperature. In 

Fig.2 is shown the solid state CPMAS NMR 

spectra observed at ambient temperature for 

drawn and compressed polyethylene which are 

annea1ed at various tempera加res. Wi投lout

annealing (RT in Fig.2)， strong pe蜘伽

orthorhombic 組 d monoc1inic forms are 

observed at 32.8 and 34 ppm， respectively. 

Amorphous phase appears at about 31 ppm as a 

broad peak. The existence of intermediate 

40 

Monoclinic 

Fig.l Crystalline Structure of orthorhombic and 

monoc1inic form of polyethylene 

3S 30 
Ch聞Iica1sl詰員Ippm

A:Amo叩hous
0: Orthorhombic 
1 : Intermediate 

J M: Monoclinic 
25 

Fig.2 NMR spectra of heat-treated sample 
as . . a function of thermal treatment 
temperature. 

phase between monoc1inic組 dorthorhombic forms at 33.4ppm is recognized by curve直tting.

At 40組 d50
o
C，由espectral profiles do not change so much. The amount of monoc1inic 

form decreased with. the simultanωus increment of intermediate phase and orthorhombic 

form above 60
0

C at which曲elamella由ickeningand increment of crysta1lini守 takeplaces. 

Therefore，出einitiation of sliding motion a10ng the main chain promotes the transformation 

企ommonoclinic form to intermediate phase or orthorhombic form. By annealing at 90
o
C， 

the monoclinic form does not disappear completely. This indicates theexistence of local 

strained structure where the molecu1ar motion is restricted even at 90
o
C. From the exchange 

NMRspec凶，出eoff diagona1 peak corresponding to the exchange between monoclinic form 

and intermediate phase or orthorhombic form is observed. The mechanism of 

transformation and the domain size of monoclinic form is discussed. 
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B-2. Application 10 po伊nerscience

API08 
Solid-State 13C NMR Study on Microbial Poly{ε4・Lysine)and 

its Derivatives 

Shiro Maeda 1， J:unnosukeMuranaka:， Chizuru Sasaki2 and Ko・KiKunimot02 

1 Department of Applied Che盟 istryand Biotechnology， Faculty of Engineering， 

University ofFukui， 3・9・1Bunkyo， Fukui 910・8507，Japan， 2Division ofMaterial 

Engineering， Graduate school of Natural Science and Technology， Kanazawa 

University， Kakuma-machi， Kanazawa 920・1154，Japan 

Microbial polyUr L-Lysine) (MPL) 

is one of a few biodegradable 

homopolyamides which occur in 

nature and composed of L-lysine. 

MPL is a product of a variant of 

8t.z・々ptomyces alubulus， having 

翻凶i域de巾lin蜘1北ka伊例帥山b恥刷e叫tweeω…n

CH3， Ce 

e-PLlMO 

α-c侃ar均bo侃xylgroups. The molecular structure and conformation of MPL出ldits 

derivatives were studied by using solid-state 13C and 15N NMR spectroscopylρ. 
The observed CPD depolarization time∞nstant 1司inMPL， MPL!HCL，孔伊Llme曲lylor;釦 ge

(MO) and MPLldabsyl chloride (DC)紅elisted in Table 1. Td were measured in CPD 

experiments by using CPIMAS pulse sequence combined with 13C→1 H depolarization 

process after 1 H→13C cross polarization pro印 ss.Td was obtained企omfit出19a decay curve 

to M( 't )=Moexp(-τ/Td). Td depends on the chemical environment of each carbon atom as 

shown in Table 1.百lerefore，we concluded也atthe number of hydrogen atoms directly 

bonded to each carbon atom can be estimated企omTd. The cross relaxation time constant ~H 
組 d~H(TORQUE) were also measured.by using standard 13C CPIMAS experiment and由e

TORQUE sequence proposed by Tekely et al3)， respectively. ~H 組d ~H(TORQUE) were 
obtained from直樹nga magnetization recovery curve to Eq.(1) and Eq. (2)， respectively. 

M(t)=Mo(1・exp(・t/~H)exp(-tlTlpeH)) (1) 

Ms(tcp，tsL)=Ms[exp{ -(tSL +tcp )ITlp(I)}-exp{ -tsVTlp(I) }exp{ -(tcplたp)α}]. (2) 

~H and ~H(TORQUE) observed 

for C=O of恥1PLlMO紅 e391μs 

and 531μs， respectively. Because 

the value of Td， 422μs is similar 

to these values， we think血atTd 

is a time constant representing 

heteronuc1ear dipolar interactions 

in depolarization process. 

Table 1. CPD depolarization time constant Td/μs in MPL， 

h4PL眉Cl，恥4PL瓜110and民伊LIDC.

4Carbon types 

0=0 CαCs Cy Cδ Ce CH3 

お4PL 680 56.7 34.9 34.9 36.6 35.6 35.6 

MPLIHCl 539 58.5 44.5 43.6 44.5 45.9 

お4PLぶr10 422 50.8 38.8 45.8 44.6 51.6 293 

MPLIDC 398 48.9 46.9 47.5 50.6 50.4 381 

REFERENCES I)S. Maeda， et al.，J. Mol. Struct.， 655， 149・155(2003). 2)S. Maeda， et al.， Polym. 

Bull.， 53，259・267(2005). 3)P. Tekely， et al.， Solid State Nucl.ん白'gfl.Reson.， 4， 361・365(1995). 
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B-2. Appliωtion 10 polymer science 

API09 
Cbaracterization of Microbial 

Poly(ε-L-lysine)/Poly(L-lactic acid) Blend Films by 

Solid-State NMR 

ShiroM鵠dal，osamuKinQshi紐l，Y邸叫lIroF可iwara1，

Kensuke S成町ae，Chizuru S部紘e，and Ko-Ki Kunimot03 

1 Depertment of Applied Chemis句，andBiotec加減ogy，組.d2Dep紅tme蹴 ofMaterials Science， 

Faculty ofEngineering， University ofFukui， F成田910鴫 8507，Jap組，釦d

3Division ofMat出alEngineering， Graduate School ofNatural Science and Technology， 

Kanazawa University， Kanazawa 920・1154，Japan 

is a biodegradable polyester made from Figure 1. Molecul訂 structureof a) PLLA 

natural resources such as corn 期間h.Figure 1 and b) MPL 

shows molecular structures of both 

homopolymers.百leintermolecular interaction and conformation of PLLA瓜t1PLblend film 

have beeninvestigated by using so1id-state 13C NMR spectroscopy. PLLA and MPL were 

separately dissolved in chloroform and methanol， respectively. PLLA and MPL solutions 

were mixed with weight ratio of 111，3/1，4/1，9/1， and 10/1.百lemixed solutions w町ecast on 

a Teflon dish and dried at room temperature to make a film， then dried in vacuo. 

PLLAlMPL blend of 1/1 did not make a film. Al血oughPLLAlMPL blend of 3/1 formed 

itself into a film， it was sticky and hardly drawn. PLLAlMPL blends of 4/1， 911ラ and10/1 

formed itself into white五lmswhich were easily stretched. Solid-state 13C CPIMAS s抑制m

of PLLAlMPL blend fi1m of 4/1 is shown in Figure 2. There appeared two carboxyl carbon 

peaks at 170.0 and 177.2 ppm.百leformer large peak was assigned to the carbo司rl伺 rbonof 

PLLA part and the lattersmall peak to that 

of乱1FLpart. The chemical shift of the latter 

pea主isalmost the same as in MPL1
，2) ，where 

the intermolecular hydrogen bonds are made 

between α-NH2 and carboxyl carbon.官邸

may mean that miscibility is not so good in 

PLLAlMPL blend fi1ms. lntermolecular 

interaction between PLLA and MPL in血e

Microbial poly(ε・レLysine) (MPL) is a 

product of a variant of Streptomyces alubulus， 

having amide linkage between E-amino組 d

α-c町boxylgroup. POlY(L-lactic acid) (PLLA) 

blend宣1mis under investigation. 

(平七九~

CH3 

CH 

C話。

Figure 2. 13C CP品1ASNMRspec位回ndf

a bl朗 d自加ofPLLA/!'v伊L= 4/1. 

REFERENCES: 1) S. Maeda， et a1.ヲJMol. Struct.， 655， 149・155(2003).2) S. Maeda， et al.， 

Polym. Bull.， 53， 259・267(2005)
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B・3.Applicationωbiological science 

NPII0 (PL5) 
Structure Analysis of Chlorosomes 

by 13C Spin圃 DiffusionSolid-State NMR 

A.vako Eaawg¥ Kengo Akiba¥ Tadashi Mizoguchi2， 
YoshinorI Kakitani3， Yasushi Koyama3， 

Toshimichi Fujiwara 1 and Hideo Akutsu 1 

11nstitu抱わr丹'oteinResearch， Osaka Uni開時ity;2College of Science and 
Engineering， Ritsumeikan University; 3Faculty of Sc倍nceand 7忌chnology， Kwansei 

Gakuin UnI'νersity 

The photosynthetic system of green bacteria has a unique antenna complex 

called a chlorosome‘ We have studied the chlorosome mainly ∞nsists of 

bacteriochlorophyll (BChl) c. High町 resolutionsolid-state NMR is suitable to 

investigate such a huge molecular complex. The 13C signals of uniformly 

labeled BChl c were cοmpletely assigned bγ20 RFOR and DQ dipolar correlation 

experiments. We have carried out 20 13C_13C proton-driven spin diffusion 

experiments to obtain the 13C_13C distances. The distances were calculated 

from the 20 spin di宵usionspectrum as a function of the mixing time t'mix to 

distinguish between direct and indirect polarization transfer. The spin diffusion 

matrix R was obtained by minimizing the difference between the simulated and 

experimental signal intensities. Here， the spin diffusion process wassimulated 

with M( t'mix) = exp(-R t'mix)M(O)， in which M{ t'mix) is a peak intensity matrix at t'mix. 

Internuclear distances were calculated from R by the perturbation theory for the 

spectral spin diffusion under magic-angle spinning， where the zero-quantum 

lineshape functions were estimated experimentally. About 68 intra-molecular 

distances obtained up to ca. 6 A agreed with the known distances with 30% 

prωision. This result reveals that the short-distance 13C homonuclear dipolar 

couplings are not strong enough to truncate the long幽 distance13C dipolar 

couplings in this experiment. The structure of the BChl c cοmplex was 

determined bγsimulated annealing under 63 intermolecular distance restraints. 

The distinction between the intra剛 andinter-molecular distances was confirmed by 

the spin diffusion experiments for a BChl c assembly composed of 100% 13C 

labeled and non-Iabeled BChl c molecules with a 1: 1 ratio. The determined 

structure indicated that BChl c forms an assembly consisting of 

strongly-overlapped dimmers as shown in Figure. This work demonstrates that 

the spin diffusion analysis in solid-state NMR is a powertul method to determine 

the structure of uniformly 13C-labeled molecular assemb 
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B-3. Applioαtionωbiologic，α1 science 

NPlll 
Effect of cholesterol on structure of PLC・o1PH domain 

at membrane surface studied by solid state NMR 
OAkiko Hatakeyama， Takio Sugita， Masashi Okada， Hitoshi Yagisawa and 

Satoru Tuzi 

Department of Life Science， Graduate School of Life Science， University of Hyogo， 

Harima Science Garden City， Kouto 3・chome，Kamigori， Hyogo， 678・1297

Phospholipase C-O 1 (PLC-o 1) is one of phosphoinositide-specific phospholipase C isozymes 

included in the cellular signal transduction pathways. In response to signals such as change of 

intracellular Ca2+ concentration， PLC・81 produces inositol(l，4，5)trisphosphate and 

diacylglycerol as second messengers by hydrolysis of phosphatidylinositol( 4，5) bisphosphate 

(PIP2)叫 themembrane surface. In order to understand molecular mechanisms of these 

functions of PLC・o1， structural infonnation of the protein at the membrane surface is 

indispensable. In the previous works， we have reported that the structure of the N-tenninal 

PH domain of PLC・01Is modified at the surface of phosphatidylcholine (PC)IPIPz vesicle 

due to hydrophobic interactions with the hydrophobic layer of membrane. Here， we 

investigated effect of cholesterol on the structure of the PLC・o1 PH domain at the membrane 

surface. Changes of dynamic structures of the [3.13C]Ala・labeledPLC・81PH domain and 

PCIPIP2 vesicles containing different concentration of cholesterols are evaluated by solid 

state 13cm恨 andlHN恥1Rwith magic angle spinning (lH MAS m低).

While the 13C DD 

containing 0仏-2却omol% 0ぱfcぬho叫le邸st旬erolreveals n∞oc∞onば1証fOIロm宝古潤na拍t討10∞na討lcぬha朗ng伊ecωa邸 e吋db句ycholesterol， 

strong s釦up伸pr問es岱siぬon邸s0ぱfthe PH domain s釘i伊伊la山Isin the 13C CαP 

pre邸senc∞eoぱfcholesterol indicated increase in mobili句勿roぱft由hedomain at the membrane s叩urぜfa郎ce

which c伺au郎se邸sd白ecαre鵠as鵠ein cross polarization efficiency. In order to test the possibility that 

accumulation of negatively charged P1P2 due to segregation induced by cholesterol causes 

increase in the mobili句Tof the PH domain through electrostatic interaction， effect of cation on 

恥 CP・.MASNMR spectra were examined. In the presence of 80 mM  Na +， the CPゐ仏S

spectrum was fundamentally identical to the spectrum in the absence of Na + suggesting that 

the electrostatic interaction between the domain and the lipid bilayer does not provide major 

mechanism of the increase in出emobili匂rof the PH domain. 1 H MAS NMR spectra of the 

lipid molecules indicated that confonnation of arachidonyl chain of PIP2 is affecぉdby 

cholesterol and the PH domain. This confonnational change of polyunsaturated acyl-chain of 

PIP2 may affect on the molecular motion of the PH domain at the membrane surface through 

change of the ro抱tionaland translational diffusio 

円

LT
i
 

円

4



品3.Application 10 biological science 

NP112 (PL4) 
Characterization of backbone conformations and dyn創lllCS

on retinal proteins by 13C solid state NMR 

buruKawamura
1
， Naoki Kihara1" Satoru Tuze， Yochilkeda3 

Katsuyuki Nishimura1， Hazime S出to2，4，Naoki Kam03 andAkira Naito1 

lGrad. Sch. Eng.， Yokohama Natl. Univ.， 2Grad. Sch. Life Sci.， Univ. ofHyogo， 
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Bacteriorhodopsin (bR) and pharaonis phoborhodopsin (PpR)， are known as a 

membrane protein with proton pump activity and negative phototaxis receptorラ respectively.

These are retinal protein which consists of hep肱helicaltransmembrane helix and retinal as 

chromophore. It Is important to understand how retinal configurations activate retinal protein 

in molecu1ar level. We， therefore， characterize backbone conformations and dynamics of 

these retinal proteins in view of retinal-protein interactions by solid-state NMR spectroscopy. 

Backbone conformations of Tyrosine in bR corresponding to all-trans and 13・cisretinal 

confi思lfationsin the dark were investigated for Tyr-X peptide bonds of double-labeled 

{ト13C]Tyr，[l~]X-bR by REDOR (Rotational Echo DOuble Resonance) in solid回 S胞teN1v偲.

The peak obtained from difference spectra between REDOR and Ful1 echo experiments 

shows the unique signalof the Tyrosine residues except X is Ala. We successfully detected 

13C NMR peaks deduced from Tyr26， 64， 185 in bR at副nbienttemperature by REDOR. It is 

of interest to note th抗 REDORdifference spectrum of [l-13C]Tyr， e~]proゐR obviously 

showed two peaks at 173.4 and 177.7 ppm for Tyr185. This finding is attributed to the 

presence oftwo protein structures corresponding to the two retinal configurations in the.dark; 

in fact Tyr185 closely lies by retinal. On the contrary， the spectra ofTyr26 and Tyr64 in bR 

showed one peak， respec.tively. REDOR spectra indicated that backbone conformations ofbR 

were perturbed by retinal configurations in the vicinity of retinal. 

ppR forms a complex with its cogn拘 transducer(pHtrII). ppRてpHtrIIinteraction at the 

cytoplasmicsurface has beenregarded ωbe important ωsignal relay. In this study， local 

motional changes in the cytoplasmic side corresponding to the changes from [3_13C] Ala ppR 

to D75N (an activated state) of the complex with pHtrII were investigated by 13C so1id-state 

NMR. In D75N， interhelical sa1t-bridge between he1ix C and helix G with retinal has been 

breakdown. The intensity of the C・terminalsignals at 16.7・16.9ppm ofppR decreased when 

ppR interacts with pHtrII (1・159)in the 13C DD-MA8 (Dipolar Decoupling-Magic Angle 

Spinning) NMR spectra. This resu1t indicates that pHtrII (1-159) interacts partly with the 

C-terminal region of ppR. Because the C-terminal signals of D75N did not decrease by 

forming complex with pHtrII (1-159)， it was revealed that由.einteraction between ppR and 

pHtrII (1・159)in cytoplasmic side becomes weak whenppR changes to an activated state. 
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Solid state NMR study of interaction between 
PLC-d 1 EF-hand domain and lipid bilayer 

S. Tanaka， M. Okada， H. Yagisawa and S. Tuzi 
Graduate School of Life Scie即 e，University of Hyogo， Harima Science Garden City， Kouto 

3輔 chome，Kamigori， Hyogo 678・1297

Phospholipase C-O 1 (PLCる1)is one ofthe phosphoinositide叩 ecificphospholipase C 

isomers included in the cellular signal transduction pathways， and produces second 

messengers， IP 3 and diacylglycerol， as products of phpsphatidylinositol (4，5) bisphosphate 

(PIP2) hydrolysis in response to increase in the intracellular Caμconcentration. EF-hand 

domain located betweenthe N-terminal PH-domain and the XY domain was predicted from 

the primary struc加reofPLC・01as acluster of four Eドhandmotifs (EF1-EF4). Contr，仮yto

this prediction， x-ray dif企actionstudy of PLC-o 1 proposed that pぽtof the EF-hand domain 

including EF1 and EF2 takes highly disordered structure and provides flexible “tether" 

connecting the catalytic domain (XY domain) and the lipid binding domain (PH domain) 

based on the absence of this region in the electron density map. 

In order to understand the structure-function relationship of the EF・handdomain of PLC・

01 at the membrane surface， we prepared EF-hand domain fragment (aa 133-281) and 

investigated structure and the仕agment-lipidinteraction at the membrane surface by using 

solid state NMR. The EF・hand domain fragment was found to associate with 

phosphatidylcholine vesicle with significant binding affinity in the presence or absence of 

Ca2¥The signal of [3-13C]A1a labeled EF-hand domain企agmentwas resonated at 16.7 ppm 

inDD・MAS13C NMR spectra as a single peak either for the membrane binding state or 

solution state. Disappearance of this peak for the membrane-associated Eドhanddomain in 

the CP-MAS 13C NMR spectradue to low cross polarization e百iciencyindicates that the 

major conformation of the f回gmentis highly mobile random coil structure. Suppr，陀ess位ionsof 

theCP手嗣MAS組 dDD

l均i培.pi迅dmolecules c伺au悩se吋db均ythe membrane asso∞cia説t“ion0ぱfthe EF下咽寸ha加ndfragment indicate 

increases i加nmole即C叫紅motions0ぱft出helipid molecules血a討ti加nt'総erferewith the frequency of lH 

decoupling. This suggests that the EF“hand fragment penetrates into the lipid bilayer組 d

disturbs the structure of the hydrophobic layer of the membrane. Dis住ibutionin the gel-tか

liquid crysta1line phase transition temperature observed for the DMPC membrane induced 

by the membrane-association of the EF・handdomain is consistent wi血 themembranか

penetrating model of the EF-hand domain described above. Absence of the influence of 

divalent cations (Ca2+， Mg2 
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The Structural Model for the Amyloid Fibril Formed by 
srMicroglobulin Fragment Based on Solid-state NMR 

OKentaro Iwata1， Toshimichi F可lW町a¥Yoh Matsukit， Hideo Akutsu¥ Hironobu Naiki2and 

Yuji Goto1 

lInst. Protein Res.， Osaka U出v.，CREST/JST， 2Fac. Med. Sci.， Univ. ofFukui， CREST/JST 

[Introduction] 

Amyloid 飾品sare highly-ordered鎚amentousaggregations formed by peptides and 

proteins with various primary sequences. Current血terestin these fibrilsぽises企omtheir 

association with many human diseases. In order to solve the basic questions about the 

interaction that stabilized their structure and the mechanism， it is important to characterize 

their common structure. Howevぽ" the characterization is di錨cultbecause of in出nsica11y
noncrystalline and insoluble nature. Solid-state NMR enables us to analyze the fibril struc加re

at the atomic level. Hぽe，we investigated the struc制reof uniformly labeled amyloid fibrils of 

K3 fra伊 lent，an amyloidogenic peptide from sz喝 microglobulin，with solid s胞斡m依.

[Results and Discussion] 

2D solid state NJIV依 undermagic-angle spinning condition was measured with 13C， 15N 

uniformly isotope-labeled K3 amyloid fibrils. For assi伊mentof the each peak， intra-residue 

spin connectivities were obtained wi也 2Dcorrelation experiments for 13C)3C (Fig. 1) and 

N_13C. Sequence specific assignments were performed with 13C)3C and 15N_13C 

correlation experiments. The analysis of the obtained 13C組 d15N chemical shifts by TALOS 

suggested that K3 fragments in the飾品 formthe two s・抑制dsconnected with a loop. For 

the further s佐ucturalrefinement， distance information was obtained from 2D 13C)3C 

proton-driven spin diffusion experiments at a series of………………一
mixing times. Intra同組dintermolecular signals were 

discriminated by the same experiments using fibrils 

made企omfu11y labeled and non-labeled K3 mix加re.

In addition， a1though solid-s旬teNMR cannot detect 

long-range information such as トsheetpacking， 

atomic force microscopy (AFM) and X-ray fiber 

di母actionrevealed白紙 K3amyloid fibrils contain 

two layers of ß~sheet. 

τhese results suggested出atK3 fibril has two layers 

of s-sheet connected by loops and that more residues 

in the宣brilsthan those in the native s2-microglobulin 

participate in the s-strand. This increment should 

con出bute 旬 stabilizing 由.e fibril structure by 

outweighing the disadvantage of entropic effect. 
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Fig.l 2D 13CsC spectrum for intra-residue 
correlation spec佐um
The spectrum was obtained with RFDR at 
ami玄ingtimeof2.4 ms. 
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DOQSY NMR determination of the repeated 

biomimetic polypeptides 
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Model peptides b邸付 onthe s加 C加reof solid proteins form a convenient tool to s胞の
complex biological systems. Isotopic labeling can be introduced more easily than in the native 
materials and one may focus on specific areas of interest in the proteins. In recent work we 
have shown白紙 torsion-angledis出butionsin model peptides may be ob加血edusinga 
combination of 2D spin-di茄lsionN恥1Rand REDOR techniques[1・3].Here we present an 
altemative approach， which allows a more detailed deti釦 ninationof the torsion-angle 
distribution， by using the double-司uantum single-quantum correlation exp釘iment
(DOQSY)[4，5]. We have applied the approach to several model pep討des，with sequences 
based on elastin[6] and silk[2，3]. A detailed analysis of the spectra taken for various model 
P叩tideswil1 be presented. 
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Figure 1 Experimental 2D DOQSY spectra of four model peptides， taken at room tempera旬re.Spectra 
processed using the MatNMR[refJ processing package. (A) (A)j[lsC]A[lsC]A(A)j (typical トsheet)and (B) 
(AGG)3A[1.13C]G[1-13C]G(AGG)o付pical31

回helix)(c) (GPGGAhG[lsC]P[lsC]GGA(GPGGA)3 (s-ωm 
conform鈎on)and(D) (VPGVG)N[l.J3C]P[l.J3C]GVG(VPGVGh・(s-turnconformation) 

References 
[l]Ohgo， K. et al，Mαcromolecules， 2005， 38， 6038・6047 [2]Ashida， J. et al， J Biomol. NMR， 
25， 91-103. 2003 [3] Nak鉱 awa，Y; As紘ura，T.， J Am. Chem. Soc. 2003， 125， 7230・7237.
[4]v組 Beek，J. D. et al，Nature， 2000，405， 1077-1079 [5]van BeekラJ.D. et al， Proc. Natl. 
Acad Sci. U SA 2002， 99， 10266.;. 10271. [6]Debelle， L.; Tamburro， A. M. Int. J Biochem. 
Cell Biol. 1999，31，261-272. 

-216-



B・3.Application to biological science 

NPl16 (PL7) 
Solid State NMR Analysis of Amphotericin B-Sterol 

Covalent Conjugates Forming a Molecular Assemblage 

inMembrane 

百lsuk:eKasa!， Shig怠叩Matsuoka，百lichiUmegawa， Hiroyuki Ueno， 

NobuakiMatsumori， 1iぬruOishi， Michio Mura胞
Department 01 Chほmistり1， Graduate Schoo/ 01 Science， Osaka University， 1-16 

Mαchik仰のlama，1句lonaka，Osakα560-0043， Jl苧'an

Amphotericin B (AmB) is a polyene macrolide antibiotic that has been used for treatment 

of systemic fungal infections despite its negative side e挽 cts.Its antifungal action is血ought

to be due to the formation of組 ion-permeablechannel across the lipid bilayer. The channel is 

presumed to be a barrel-stave type assemblage consisting of about ei偵tpairs of AmB組 d

membraIie steroll). The selective toxicity is accounted for by its higher affini句rfor ergosterol 

in fungal membrane曲ancholesterol in mammalian one. However， no experimental evidence 
has been obtained for the direct interaction between AmB and membrane sterol. 

To investiga随 theion-channels加lC加re組 dAmB-sterol interactions， we appIied 
solid醐 stateN恥依 forevaluating the interaction between AmB and s拘rolunder membrane 

environments. First we designed and prepared AmB-sterol covalent conjugates2)仕組d2)， 

which should stabilize the interaction state between AmB and sterol parts，出usexpectedly 
facilita出19the distance measurements島 The13Ce9F}RDX measurements3) of conjugate 1 in 

DMPC membrane showed也e恒例fic釦 tdephasing e自己ct剖 theheptaene portion. Larger 

dephasing was obseived for 6-fIuoroergosterol co吋ugate1由飢 itscholesterol congener 2， 
indicating也atthe ergosterol part locates closer to the heptaene p紅tof AmB than does the 

cholesterol part. To our knowledge，出isis由efirst spectroscopic evidence for the direct 

interaction between AmBand sterol in membrane. 

針。

t凶作6)
polyene 

MAS speed: 5 kHz 
dipolar evolutioll time: 8 ll1S 

temp.: 300C 

Ht Jll可
凶怨i3

1 
([U_13C]AmBぐ2・(6F)Erg)

2 
IO{) 
ppl1l 

Fig 1. 13Ce9p}RDX spectra of [UYC]AmB-Cz-(6めErg1 in DMPC (1 : DMPC = 1 : 10， 50% wt. in 

10 mM HEPES ID20， pH7.0.lower: full echo spectrumSo， upper: di首erencespectrum AS). 

ref. 1) De Kruij吃K.;Demel， R A. Biochim. Biophys. Acta 1974，339，57.2) Matsumori， N. et al. Chem. Biol. 
2004，11，673.3) Mehta， A K.; Schaefer， 1. J Magn. Reson. 2003，163，188. 
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NPl17 

Specific Interaction ofBovine Lactoferricin 

with Acidic Phospholipid Bilayers and Elucidation of its Antimicrobial Activity 

OMasako Umeyama， Katsuyuki Nishim班 a，Akira Naito 

Graduate School ofEngine紅白g，Yokohama National University， 

79-5 Tokiwadai， Hodogaya・ku，Yokohama 240・8501JAPAN 

B蜘ov百in鴎elactoぱf創卸ri詑ci也n(ιLfc似Cαin泊B)i岱s加 antimicrobial p戸ep阿6ωd白ew油hi油chconsists 0ぱf2お5

a邸.ci同dr悶es位id伽ue伺sw悦i血thes鵠eq伊ue担nc∞eoぱfPh加le-Ly戸s-Cys-Ar培'g-Argど5_Tr甲p-Gln圃 Tr叩P働Ar培g-Me抗t1ωO.Ly抑s-Lys・

Leu-Gly-Ala15闘 Pro-Sぽ凶lle-Thr_Cys20 -Val・Arg-Arg-Ala-Phe25(L島inB・25)forming a dis姻 de

bond between Cys3 and Cys20. In由iswork， we investigated the specific interaction between 

LfcinB and two types of phospholipid bi1ayers : one is acidic phospholipid bilayers wi由the

weight percentage of65%DMPG， lO%CL (cardiolipin)組 d25%DMPC (1) as a mimic of cell 

membrane of Staphylococcus aureus， and the other is D恥1PC(II) bymeans of solid state 31p， 

13C and lHN乱1Rspectroscopy. 

31p S胞ticNMRsp郎 traindicated that there was specific interaction betwe組 LfcinBand 

acidic phospholipid bilayers，組dbilayer defects were formed in the bilayer syst側 1as 

iso釘opicpeaks were appeared. 13C DD-MAS NMR spec回 indicatedthat LfcinB interacted 

with the part of glycerol group Cαin phosphatidylglycerol of phospho1ipids. Gel-to-liquid 

抑制linephase transition temp脱 脂res(Tc) were determined by measuring the temp町ature

variation ofrelative intensities ofacyl chains in lH MAS NMR spectra. Tc values ofDMPC， 

LfcinB-DMPC bilayer systems， acidic phospholipid and LfcinB働 acidicphospholipid bilayl町

systems were 23.0
o
C， 24.5

0

C， 21.5't and 24.0o
C， respectively. Moreover， changes of 

chemical shi貴attributed加 ringcurrent effect from Trp were observed. at CH(s) pe紘 inlH 

MAS NMRspec協.百leseresu1ts suggest伽 tTrp resideus exsist at the interfacial region of 

lipid bilayers. 

To characterize the bilayer defect， we measured the time course of concentration 

variation of K+ a食:eradding LfcinB to acidic phospholipid bilayersby potassium ion selective 

electrode. In the exp切ments，potassium ion p釦 neationacross the membrane was observed. 

百leseresu1ts suggest that LfcinB interacted with acidic phospholipid bilayers剖 the

membrane interface and caused pores in the membrane. Because these pores lead the 

permeability across the membrane， molecular mechanism of the antimicrobial activity could 

bea伽ibutedto the pore formation induced by LfcinB. 

When LfcinB・25was added to acidic phospholipid bilay町民 aggregationof liposomes 

was observed.羽田 resultsuggests that hydrophilic residues in Lfcin-B interact with the 

surface of acidic phospholipids. Consequently， hydro予hobicregions of LfcinB-25 appe紅白

the outs 
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B~3. Applic，αtion的 biologicalscience 

Dynamic structure analysis of antibiotic peptide 

Alamethicin in 1ipid bilayers by so1id-state NMR 

Takashi Nagao， Daishuke Ishioka， Katsuyuki Nishimura， Akira Naito 

Graduate school ofEngineering， Yokohama National University， 
79・5Tokiwadai， Hodogaya-ku， Yokohama 240・'8501，J apan 

Alamethicin is an antibiotic peptide extracted企omTrichoderoma viride and 

consisting of 20 amino acid residues (Ac' Aib-Pro圃Aib-Ala-Aib-Ala-Gln-Aib-Val.

Aib-Gly-Leu-Aib'Pro.Val-Aib-Aib-Glu'Gln鴫PhoD.Alamethicin exhibits . a voltage-

gated ion channel activity in the lipid bilayers. Although alamethicin is a small 

peptide， the voltage-gated activity makes alamethicin into an extremely attractive 

model for a voltage dependent structural change of membrane proteins. 

The barrel-stave model consisting of aggregated alamethicin helices is the most 

accepted model for the channel structure of alamethicin. To clar時Tthe mechanism 

of the voltage-gated ion channel， it is necess位 Yto study the structure and 

orientation of alamethicin in lipid bilayers. 

Solid state NMR is a powerful means to analyze membrane proteins and 

biologically active peptides in lipid bilayers. This method is particularly useful for 

obtaining detailed information about orientation of peptides in lipid bilayers. In 

this study， [1・13C]Ala6，Val9，Glyll・labeledalamethicin analogs were synthesized 

by Fmoc'chemistry and incorporated into DMPC (1，2・dimyristoyl-sn'glycero' 3・

phosphochline) bilayers for inv~stigating the structure and orientation of 

alamethicin in lipid bilayers. 

Dynamic structure of alamethicin in lipid bilayers was investigated by 

analyzing the anisotropic and isotropic chemical shifts of carbonyl carbons under 

the static and. magic"angle spinning conditions; Isotropic shifts obtained企om

DD'MAS experiments showed that Ala6，Va19，Glyll positions of alamethicin are 

involved in an α. helical form. We analyzed the chemical shi1王tensorsof carbonyl 

carbons by considering the rotational motion of α冒helixabout the bilayer normal 

for obtaining the tilt angle 'Y and the phase angle c of the peptide plane. 
These results indicate that N-terminal of alamethicin adopts an α-helical 

structure with the tilt angles of 90
• Furthermore， it was revealed that the side 

chain of Gln7 that is a hydrophilic amino acid residue in N-terminal faces toward 

the rotation axis. These results indicate that alamethicin helices aggregate and 

form the channel to allow ef五ciention transportation along the pore with 

hydrophilic surface. 
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Development of phase-modulated Lee-Goldburg sequence 

for X-1H (X=15N，13C) dipolar recoupling under very fast MAS 
H. Ishii， M. Fukuchi， K. Takegoshi， and A. Shojiホ

Department of chemistry， Graduate School of Science， KyotoUniversity 
Sakyo・kuKyoto606・8502

*Department ofBiological Science， Faculty ofEngineer， Gunma University 
1・5・1tenjin-cho Kiryu-shi Gunma 376・8515

To examine the N-H bond leng由sin
peptides having various secondary structures 
[1]， we developed a phase-modulated version 
ofthe FSLG-m2mm sequence [2]， which was 
proposed to recouple X-1H (X=J3C，I5N) 
dipol紅 interactionsunder fast magic-angle 
spin血ng.ηlemodification was necessary 
because some of our sepectrometers co叫血't
realize企equencyjump. Similar to血ePMLG
modification ofthe FSLG sequence [3]， we 
devided由e2πLee-Goldburgpulse into 9 
segments.百leirradiation phases for the m=2 
sequence are given by 
cpi=11.54。十(i-l)23.090

forpulses i=I-9， omet総iz

CPj= 16.26
0

-(i・10)23.09
0

for pulses i=10-18， 
φi-・φ'i-lHfor pulses i=19・36，

Flg.1 13C Spectrum of2-13C Valine 

φi-φi-18 for pulses i=37・54，
cP'=φ吋 4for pu1ses ;=55・72.

Fi伊rre1 shows the 13C MAS s坦C加 盟lof2-
J3C va1ine tak:en under PMLG・242wi血血e
spinning speed of 10.0妊Iz.官lestreng出 of
the lH lf field was 62.5kHz， and由atofthe 
P恥1LGe自己ctivefield was 80.0kHz. 

官leobserved spectrum shows rath，ぽ strong
signa1 at也ehigher magnetic field side， which 
is attributed to the other natura1-abundance 
caτbons. 

1H 
90 

PMlG242 
Decouple 

90 

t2 

Fig.2 Pulse Sequence 

Figure.2 shows the pulse sequence for 2D observation.官leobserved lH_15N bond lengths in 
peptidess having various secondary stl11cture wi11 be discussed in出emeeting.

References 
[1] H.Kinlura， et al. Macromolecules， 33， 6627 (2000) 
[2] K. Takegoshi加 dT. Terao Solid S臼teNuclear Magnetic Resonance 13，203 (1999) 
[3] E.Vinogradov， et al. Chemica1 Physics Letters 314， 443 (1999) 

-220-



B・3.Applicatio1iωbiologfcal science 
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Structural Analysis ofAlanine Tripeptide with Anti-Parallel 
and Parallel s-Sheet Structures Using Solid State NMR 
Qrv恒chiOKONOGI1， K沼 uoYAMAUCHl¥ Hiromichi KUROSU2， 

and Tetsuo ASAKURA 1 

Depar加lentof Biotechnology， Tokyo University of Agricul知reand 

Technology， Naka-cho 2・24-16，Koganei， Tokyo 184・8588，Japan1; Sch∞1 ofNatural Science 

and Ecological Awareness Graduate School of Humaniti邸 andSciences， Nara Women's 

University， Kitauoya-Nishimachi， Nara 630幽 8506，Japan2 

Tri-V..al組曲e(Ala3) c加 担kecom予leteanti-paral1el (AP) or complete paraUel (P)トsheet

S加lC旬resby changing solvent trea臨時nt.Therefore Ala3 is one of the suitable samples to 

studytwo主indsof s-sheet s佐ucturesin detail. 

In由iss加dy，we performed solid s胞.teNMR experiments on Ala3 with AP or P s-sheet 

structures1，2. 2D RFDR (Radio Frequency-Driven Recoupling) experiments on [U-13C]Ala3 

provided multi correlations among 13C nuc1ei， which led to the complete assignment of 13C 

signals (Figure). REDOR (RotationalEcho DOuble Resonance) experiments on a 1:4 

mixture of 13C and 15N singly labeled Ala3 provided inter-molecular 13C_15N distances with 

high accuracy (土0.1A). Inter-sheet inter-atomic distances were obtained :from the AP 

structure， while intra-sheet inter-atomic distances w町'eobtained企omthe P structure. In 

addition，也espin-lattice relaxation位nesof the Ala Cs carbons are quite different between 

two forms (AP: av.1l2ms， P:飢 381ms)，reflecting the large di自己rencein悦也termolecul紅

舵加gement. Fur也.ermore，theoretical calculation of 13C chemical. shifts are now in 

progress. 

斡 説記i訓 いー…期~ 了 1m帽脚長
線 n n fl 豹れ約いつもl H ~防総""球 n>> *参仰"締 滋 純 n *苫部議" ，・""領制"，明"‘ " .，崎

酔四時F，除m可 申ーーら(ppm]

Fi伊陀 2DJ3c.J3c RFDR spectra of [U.J3C]Ala3' obtained w地 amixing time of lms. Colored lines show traces of peak 

assigmnents for each residue in CIY翻 llographically. independent molecules A and B. (a) AP structur官鉱Jd(b)Ps位u山由.

(ppmJ 

[References J 
1) Fawcett， J. K.et al.， Ac俗 Cryst.1976，831，658. 2) Hempel， A. et al.， Biopolymers 1991， 31，187. 
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23Na MQMAS at 21.9T (lH 930MHz) 

Toshihito Nakail; Naoyuki Fujii1， Kenji Takasugi1， 

Hiroaki Utsumil， and Tadashi Shimizu2 

1) JEOL Ltd.， 1・2Musashino 3・chomeAkishima Tokyo 196・8588

2) National Institute of Materials Science， 3・13Sakura Tsukuba 305副0003

At the ultra high field 品 of21.9T (lH 930MHz; 23Na 246 MHz)， 23Na MQMAS 

measured for spectra 

Na2HP04 and Naa207・Forcomparison， their spectra at 14.1T were observed. 

first were Magic-Angle-Spinning) (Multiple-Quantu盟

distribution frequency quadrupolar e
 

'n 
4

・ureduce field could high ultra The 

lS it Also， sensitivity. spectral high glvmg (fsqQlh)2/1弘to proportional 

demonstrated how strong and weak rf五eldsBl might affect to the sensitivity at 

14.1 T. By applying strong 昂 about200kHz using a single resonance MQMAS 

probe， high sensitivity could be achieved as well as the high sensitivity at 21.9T. 
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S汀uctureof duplex oxide layer in porous alumina studied by 27 Al MAS and 

MQMASNMR 

Ta主.ah仕oIijima，l t Seiichi Kato，l Ryuichi Ikeda，l Shinobu Ohki，l Giyuu Kido，l Masataka 
Tansh01組 dTadashi Shimizu 1 

lNational lnstitute for Materials Science， Tsukuba， lbaraki 305-0003， .l4ψm  

tPresent address: Department of Chemistry， Graduate School of Science， Kyoto University， 

待。ω606-8502，.l4正l[Jan

In recent ye紅s，porous aluminal-3 having uniform pores has attracted much加terestin 

many宣elds.Since the size， depth and interval of the pores are highly controllable in the 
porous alumina materials fabricated by組 anodicoxidation me出od，註leapplication of them 

extends to accurate filters， catalyst supports， nano co臨 posi胞s，photonic crystals， and so on. 
The struc加reof porous alumina has been proposed to be an assembly of a hexagonal column 
with the pore in its center by Keller and co-workers in 1953.1 Thompson and Wood have 

reported that porous alumina consists of duplex oxide layers;2 outer oxide layer existing 
adjacent to the pore is composed of anion-incorporated alumina， whereas inner layer existing 
remote企omit is of pure alumina. The. inhomogeneous distribution of the anion species 

concentrated in出eintermediate part of the outer oxide has been suggested in order to account 
for the nonuniform re企activeindex observed.3 However， the structure of alumina in each 
oxide layer has not be切 clarifiedyet， although such information is essential when由e

material having nano :function is designed. This can be due to出eamo叩houss佐uc加reof 
porous alumina that is reported for the material synthesized by a sol-gel me也od.4

High・resolutionsolid-state NMR is a powerお1tool for analyzing the local structure of 
bo由 crystallineand non-crystalline materials. For example， di飯沼ctionexperiments訂e

unable to provide detailed information about the local structure for the amorphous sample， 
while N乱1Rremains sensitive to local bonding parameters. In particu1ar， 27 Al (S = 5/2) 

magic刷 anglespinning (MAS) NMR白紙 candis位19uish由ec∞rdinationenvironment around 
it has been ubiquitously used for. the structural characterization of the inorganic materials. 
Further detailed structural information around 27 Al nuclei is obtainable企omatwo 

dimensional NMR method of multiple-quantum MAS (MQMAS) developed by Frydman and 

Harwood血 1995for acquiring the high・resolutionspec加踊 ofhalf-integer quadrupole 

nuclei.5 In the present work， the local s佐uctureof porous alumina fabricated by也eanodic 
oxidation is investigated by using 27 Al MAS and MQMAS N孔1Rspec釘ameasured at 21.9 T. 
We wil1 discuss the structure of bo也 oxidelayers by analyzing the obtained 27 Al NMR 

spectra. 

1. F. Keller， et al.， J. Electrochem. Soc. 100，411 (1953). 

2. G E. Thompson and G. C. Wood， Mαωre 290， 230 
(1981 ). 

3. J. Choi， et al.，よAppl.Phys. 94， 4757 (2003). 

4. L. Wilcox， et al.， Chem. Mater. 15， 51 (2003). 

5. L. Frydman and}， S. Harwood， J. Am. Chem. Soc. 117， 

5367 (1995). 

6. T. Iijima， et al.， Chem. Lett.， in press. 

Figure: Schematic representation of 
porous alumina consisting of the duplex 

oxide layer-6 
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Research of the tautomerism for 9・hydroxyphenalenone

derivatives by the solid.state exchangeNMR 
Hiroyuki Koyano， a Taisuke Manaka， a Daisuke Kuwahara， a 

Tomoyuki Mochida b 

a Department of Physical Chemistry， University of Electro'Communications， 
b Department of Chemistry， Faculty of Science， Toho University 

§匂Tdroxyphenalenonederivatives， which have intramolecular hydrogen bonds， 
show dielectric based on the tautomerism in the crystals. The phase transition 
behaviors have been researched by Mochida et al [1] The origin of dielectric 
responses of these derivatives can be found for the polarization reversing caused 
by the tautomerism synchronizing with the proton transfer. Moreover， 
9・hydroxyphenalenonderivatives are ideal systems to investigate the essence of 
the hydrogen-bonded dielectric substances， because they can be considered as the 
isolated hydrogen-bonded systems. One of the important factors which yield the 
proton tautomerism in the solid state is the presence of an intra-or an 
intermolecular hydrogen bond along which the proton transfer takes place. In 
addition， the proton transfer is highly dependent on the shape of the potential 
profile along the reaction coordinate. In this study， to investigate theshape of the 
potential curve and the height of the barrier concerning the tautomerism for 
9"hydroxyphenalenone， we have examined the dynamic behavior of the proton 
transfer by solid-state 13C NMR experiments. To begin with， we performed 
variable temperature CPIMAS experiments on 9・hydroxyphenalenone.In addition， 
the 13C lD exchange NMR experiments were performed. while varying 
temperatures. The 13C lD exchange NMR experiments were performed using a 
pulse sequence with a selective excitation pulse. We calculated the rate constants 
kl and k2 of the tautomerism through the exchange process plots; the 
equilibrium constant K was calculated from the rate constants. Moreover， the 
division width (o. v) of the carbonyl resonancesat the temperature where the 
tautomerism is企ozenwas calculated 企omthe equilibriumconstant K and the 
division width (δv) atan appropriate temperature. 

Hミ事
O. .0 OH 0 

Fig.l. 9・hydroxyphenalenoneand 
its carbonyl resonances 

二〉

Cl，C9 

[1] T. Mochida et al， 
J. Phys. Chem B， 
107 (2003) 12315 
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B~>I. Application 10 materials science 

Dynamics Analysis of a Hole-Transport Material 

forOrganic. LEDs by Solid-State 13C Nl¥但主

Junva SHIMADAI，Naωok恒iTSUKAMOlひ1L，Hi仕ro∞置uo叩riKAJI1，2 

釦 dF田凶ta紘kaHOR悶nI1 

1 Insti加鵠 forChemical Research， Kyoto University， Uji， 

Kyoto 611・0011，JAPAN， 2pRESTO， JST， 4・1-8Honcho Kawaguchi， Saitama， JAPAN 

(Introduction] N，N'-diphenyl-N，N'-di(m-tolyl)benzidine (TPD) is a widely used 
hole-transport material担 organiclight-emi抗ingdiodes (OLEDs). In this s加dy，
dynamics analysis of amorphous TPD has been carried out by solid-state DC N恥1R
spectroscopy.百led戸lamicsof amorphous TPD below and around the glass transition 
temperature (Tg) has been investigated by one-and two-dimensional (lD and 2D) 
solid-state N恥依byutilizing chemical shi貴anisotropy(CSA). 

(Experimental] Th~ TPD sample in n~加ral abundance (NA-TPD) and phenyl-ring 
quatemary carbons 1-'C-labeled TPD (口CPQ-TPD)were used for lD and 2D 
experiments;百lesesamples were quenched from the melt to 0 oc to prepare amorphous 
samples.百leDSC measurement showed伽 tthe T g， the crystallization temp町制re，and 
the melting point were 64 oC， 152 oC and 172 oC， respectively. The solid-state NMR 
measurements wぽeperformed on a Chemagnetics CMX-400 Infi国守叩ectrometer(9.4 
T). Temperature range were ・140-75 oC and 23 -75 oC for lD CSA and 2D CSA 
exchange measurements， respectively. 

[Results and Discussion 1 From the 2D CSA exchange spectra of unlabeled 
amorphous TPD， 1t-flip motion is found to occur even below Tg. In order to investigate 
和尚lerde拍ils，the lD and 2D measurements have been also performed for amourphous 
13CPQ相 TPD.百letemperature depend佃 ceof lD 一一 一一

CSA spectra shows出atN-C bond盟国知ations l-~ Iも
accompany卸1t-flipmotion.百leampli制御 is10一 、喝 p肉声映せ知f
200 and曲efrequency is about 10" Hz. F):om the 2D IN-¥ }-¥ ;-ベ
CSA exchange spec協 ofamorphousl.JCPQ_ TPDιfペ … -/i丸一

鞠欄~ l f 予哨帯
(see Fig.1)， some specific subsecond motion is ....... ¥J I~_一一一 ¥d  
found to occur for phenyl-rings even below Tg• We '''c時々PD
are now analyzing the 

spectra in order ω 韓~ (時30"C
quantiちr 吐le details. 
Above T g， amorphous 
13CPQ_ TPD is found ω 

{締鱒℃

undergo the isotropic鱗

molecular motion in the 
翼線orderofse∞ud， 

湾総 議終 E総 務滋簿、謀総 1鴨 ()笈総意槻 1機 器拷糊

Fig.l 13C 2D CSA exchange N決依 spec加 ofamorphous 
13CPQ-TPD. 明lemixing time is 100 ms. 
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Molecular dynamics in paramagnetic ma結rials邸 studied
by static-powder and magic-angle spinning 2H mv依

MO的制roMizunQ，YouS四球i，K筋四UlkaEndo
Gl悦 lateSchool ofNa，加ralScience and Technology， 
Kanazawa Un;versiち"Kanazawa~α知m砕machぜ 920-1192， Ja.戸初

Introduction 
2HNMRsp配位os∞Ipyis a powerful method for studying moleeular dynamics and local. structure 

血 solids.Howev民血e位協 broadeningof a島whundred証Izおr也estatic-powder "'H NMR 
sp邸 trumand血emol，開narmotion with intermediate rate obviously lead to p∞if sp民泊1
resolution and low s償問tivity.To remove由回edi理叫ties，悦叙ul組問mentsof由e
signal・to・noiseratio and of the蹴 lsitivityωdynru国cprocesses due 加出eMAS"'HN乱保method
have been demonstrated for也eぬmagneticmaterials. We have developed the simulation me由od
ofthe sta伽 powder官 NMRsp田加盟1for血eparatna伊eticmat朗als.百lereliable information 
about the molecular motion，曲elocals加は町e釦 d也eparrunagnetic ion can be obtained企om血e
"'HNお低 sp配位a1simulation including bo白血equadrupole祖師actionand由eparatnagnetic 
血:ter，釦tiOI!.In the present s胞dぁwe血vestigatedex開加問凶lyandn四nerically也eapplication of 
由eMAS "'H NMRme血odto血eparrunagnetic maも出als.
Experimen旬i
百le2HNMRs戸C回 wereme部百'edby a Chemagnetics CMX・300spectrometer at 45.826 MHz. 

百le2H NMR MAS sp民国 ofdeutぽated[Ni(H20)6][SiF6Jα抑制 wereob脂血edusing 7.5 mm 
rotorat 5魁fz.
Results and Discussion 
百letime evolution of血emagnetization vector M+ (t) und町 MAS can be w出回

都 M+(t)== L(t)M+(O)， whereL(t) =exp{(iD(t) + W)t}. D(t)is the diagonal matrix∞mposed by 

由efrl明uenciesat儲 chdeuterium site determined by the quadrupole interaction and血e
p紅衛nagneticinteraction. W is a kinetic matrix composed by蜘捌ek of血edeu制 um
jumping betw鵠 n伺 .chsite. Forthe short曲neperiod Llt ， by ass問国ng由ne一泊dependentD(nLlt)， 

L(nLlt)珂 exp{(iD(nLlt)+ W)Llt}L((n -l)L1t) is oh飽ined. M+ (nL1t) is calculated by 

diagonalizing(iD(nLlt) + W).百le2H NMR MAS sp民伯郡1can be obtained by Fourie蜘 lSf(側n
of M+ (nLlt). Fig. 1 shows the experimen紛1組 d切lωlated2H NMR加1ASs戸仰aabove ro倒 1

tem戸間加re.百leasymme出cline shape _ of血es1即 位umis caused by the dipolar interaction 
betw悶 12H nucleus -and Ni2+. [Ni(H20)6]2+白[Ni(H20)6][SiF6]e油ibitstwo types of molecular 
motions， a 180。出pof water m()l関 取制darlωlrientationof [Ni(H20)6:f十aboutitsC3弧 is.The 
electric field gradient (EFG)滋 2Hnucleus is alr，側dyaveraged by枇晶.st180.血pofthe wat町
mol邸 uleat 298 K. So， all simul組onswere
perfi佃 ned!lst1g a constant白紙jumprate
kH20=lxlOds-1 for the 180。自ipofthe watぽ
mol，開lle.百le回npera加revariation of the 
官N1¥I依 MASsp即臥lIllC組 bee~lained 
by the rlωrient組側 of[Ni(H20)6:f+ about 
its C3・部is. 百le quadrupole coupling 
抑 制御rs(e2Qq1h， η) and血erate of由e
rω，rien'旬:tionぱ[Ni(H2U)6:f+(ん)used島r
simulation are shown in Fig. 1.百leeffects 
of paratnagnetic血断actionon the "'H 
N恥恨 M

正xperimental 印刷lated

T=433 K 札ぬ Ii. J~ e2Q酬 =200kHz
JI 'f' .~ ..， 'IJ-'~ n=O.O 
l' ¥ j Kr.i戸lXl00s'・

v (kHz) 

ぷQqlh=220kHz 
n=O.O 
iG，，';"ifx1trs-1 
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Conformational Analysis of TPD by Two-Dimensional 

Solid-State Double-Quantum NMR Spectroscopy and 
Quantum Chemical Calculations 

OTomonori YAMADA，1 Naoki TSUKAMOTO，1 Hironori KAJI， 1，2 

andFumitaka HORII1 

1 Institute品rChemical Research， Kyoto Universiてy，Uji， Kyoω， 
JAPAN， "'PRESTO， JST， 4-1・8Honcho Kawaguchi， Saitama， JAPAN 

[Introduction] N，N'-diphenyl-N，N'-di(m-tolyl)benzidine (TPD)， which is widely known部

a hole唱 ansportmaterial， is used as an amorphous state in organic LED. 百lemolecul紅

conformation is expected to change in the hole-transport process. In this study， we have 
analyzed the conformation of amorphous， crystalline， and dicationic TPD by two-dimensional 
I3C double叫uan卸mN孔1Rspectroscopy (2D 13C DOQSY) and compared the resu1ts with 
those of quantum chemical calculations. 

ぐ且〉 s Fろ-
j-GKご〉Nh
~ì {，..J 
Fig. 1. J3C2BIQ-TPD 

[Experimental] 百le13C doubly labeled TPD (13C2BIQ-TPD， 
Fig. 1) was synthesized and quench付金omthe melt to prepare 
amorphous 13C2BIQ-TPD. 百lecrystall担，e13C2BIQ陣 TPDwas 

produced by annealing曲eamorphous 13C2BIQ-TPD at 1400C for 

10 min. 13C2BIQ-TPD was doped by 3 equivalent of SbC1s and 

driedunder vacuum to prepare dicationic 13C2BIQ-TPD. 

2D 13C DOQSY measurements were performed on a 

Chemagnetics CMX剛400spectrometer using the pulse sequence 
shown in Fig. 2. 

Gaussian98 was used to optimize the geome出esof neutral and 

dicationic TPD with density長mctional社leory(DFT). 
''C 副鎗畠 i 

Fi唱~ 2. Pulse sequence ~ぽ 2D
13CDOQSYm朗 81.1開llel波乱

[Results and Discussion) Fig. 3(a) shows the experimental 2D 

13C DOQSY spectra nぽ amo中Ihous， crystalline，加d

dicati∞ic 13C2BIQ-TPD. From the analyses， the如rsion

angles， o (see Fig. 1)，紅edetermined to be 42土10 and 2 

土 10 for由ecrystalline釦 ddicationic 13C2BIQ-TPD， 
respectively. For the amo叩hous13C2BIQ欄 TPD，o is 
found to be distributed and the spec加 m is well 

reprod恥 edby assuming性lebox-句rpedis出butionranging 

between 30 and 500
• 百leseresu1ts indicate由創出e2D

DOQSY technique is valuable for由e q闘 nti鵠tive

conformational組 alysisof the amorphous and dicationic 
samples as wel1 as也ecrystal1ine sample. The DFT咽

op位nizationsof neutra1 and dicationic TPD single 

molecules result in o = 350
組 d110， respectively. 百le

di妊erencesbe士weenthe solid-state N恥保組d出eDFT 

resu1ts are assumed to be originated 仕om 由e

intermolecular packing effect. We will show the res叫ts
of由edetermination of bond 1切 gthsin TPD by two聞

dimensiona113C-13C dipole / CSA correlation NMR. 

司

4つ臼つ臼

(lj}E騨(tDQ..O.2宮崎

由抑制泌IITPD

「高官詞?官百五議吋事つあ五議

。ジ滋mu1.
国訪踊輯泌身崎 臨時閣制gje-
d抽蜘泌'btw.30-SOO 42:1:1。

Fi~匹3. 2D 13C DOQ~Y spectl'a of 
3morphous‘的rstaUine，and dicationic 
13C2BIQ-TPD. 
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Solid State 7Li NMR Study of Anode Hard剛Carbonsfor 
Lithium-ion Battery Optimized to Hybrid Electric Vehicle 

Kazuma Gotoh1)， Hiroyuki Ishidal)， Mariko Maeda2J， Aisaku Nagai2)， Atsushi Got03)， Shinobu 
Ohki3) and Masataka Tansh03) 
Dep.ofC加ml紺日ac叫旬 ofSci組問 Okaya問 Univ.， 3-1・1Tsushima-na礼 Okayama70か85301)
Nishiki Research Lab.， Kureha Chemical Ind.，16 Nishikimachi-ochiai lwaki， Fukushima 974-8686") 
Ts地ubaMagnet Lab.， NIMS， 3・13Sakura， Tsukuba， Ibaraki 305・00033)

Introduction 

Hard carbonヲ whichis one of the non-graphitizable carbons， has attracted considerable 
interest in recent years for an anode active material of the large size Li-ion battery. Its 
property of high power and durabi1ity are e却 ectedto be superior as the power source of 
Hybrid Electric Vehicle (HEV). The state of lithium doped in some di宜erenthard carbon 
sampleshas been investigated by wide岨line'Li NMR. 

Experimental 

Electric capacity and crystal size factor (L，，) ofthree hard carbon samples prepared from 
petroleum pitch are given in Table. Sample (A) is Carbotron P(S)F (Kure凶 Chemical
Indus句r)being in the market. (B) and (C) are improved samples for HEV having higher 
effective capacity and less倒的中housstructure自制 (A). Test cells出向 thesecarbons as 
anode active materials were made and the electrochemical eva1uation was performed. Fu11y 
charged anodes were taken out from the cells and sea1ed into glass tubes for the NMR 
measurement. 

Results and Discussion 

All specimens showed two peaks at 5-10 ppm and 70・110ppm (LiClaq : 0 ppm) at room 
temperature. The former is infぽredthe signal of lithium interca1ated into graphene layers of 
small carbon partic1es mixed in the specim~ns[ll. 
The la枇，er w部 split into two peaks with 
decreasing tempera卸re，one overlapped to the 
peak of 5・10ppm and由e0出ershi食edto 
170・180ppm which is e却 lainableby lithium 
cluster in inter-graphene spaces at 180 K. This 
splitting is similar to the Li in non-graphitizable 
carbon fiver reported by Tatsumi et alyl. 泊施

signal of Li in graphene layers shifted to・25ppm
at 60 K， while白紙 ofthe cluster disappeared 
be10w 120 K 百le intensity of 仕le
c1uster-li出iumsigna1 of each specimen at about 
240 K was proportional to出ee1ectriccapacity 
of Constant Voltage (CV) state obsぽ vedon the 
electrochemica1 eva1uation experiment. 

References 30⑪ 200 100， 0 -200 
Vfppm 

[1J K Gotoh et al.， Proc.of脳血SpringMeeting of CSJ 
(2005) 1Gl-08. 
[2] K Tatsumi et aしChem.Commun. (1997) 687・688.

Figu問 Temperaturedependence oCLi NMR 
(104.981 MHz)ゅectrafor Li doped sample (A) 

Table Properties ofha吋 ωrbonsamples 
sample (A) 但) (c) 

electric capacity(CV/whole) I mAh・g-1 160土5/500土10 55土主1350土1020土10/280土15
crystal size factor (Lc) (*) / nm 1.31 1.40 1.60 

(*J Calculated fromxRI>(OOZ)reflectionuslngSherrer's明uation

-228-



B・4.Application.ωn悶terialsscience 

AP128 
E能 ctof Chemical Exchange of Xenon in Zeolite Na Y on 
129Xe Chemical Shi食measuredby High-pressure in situ 

N~依 Probe

Tak.ahiro Ueda，ab Hironori臼ni，bKuniyoshi Maezawa，b 

Noriko Kato，b Keisuke Miyak.ubo，b and Taro Eguchiab 

aThe Museum ofOsak.a Universi臥釦dbDep鮒 lentofCh倒 isny，

Graduate School of Science， Osak.a University， Toyonak.a， Osak.a 

560・0043，Japan 

Pressure-variable conventional in situ NMR probe developed in our laboratOlY is power負u

t∞J to investigate the adsorption behavior of severa1 gaseous species in the porous materials. 

Especially， xenon is one of the most interesting and usefu1 molecular輔 probeto study出e

I出cros佐田知reof void space， and we have demon跡 atedpressure dependence of 129Xe 

chemical shift in some porous materials using the higlトpressurein situ NMR probe (1，2]. 

However， the e俄 ctof chαnical exchange of xenon between inside組 doutside of the 

micropore on the chemica1 shift is not neg1igible in也isNMR probe， since xenon gas is used 

for the pressurizing media. For example， NaX and NaY zeolites exhibit quite different 

behavior in pressure dependence of 1 29Xe ch邸nicalshift as shown in Figure 1 [1]. In NaY， the 

observ紺onof a dip in the pressure dependence of O around 6 MPa may come企omthe 

chemical exchange of xenon between 

inside組 doutside白.epore， and we have 

interpreted by the simple two-sitβ 

exchange model. 

ln this workラ we examine 

experimentally曲ee的 ctof chemical 

exchange between gaseous and adsorbed 

xenon in Na Y on the chemical shift in the 

basis of the企eevolume around the 

powdered samples and the numbぽ of

adsorption site in血esamples. Wrapping 

of powder sample with paraf五npaper 

depresses the exchange between企ee

xenon gas and xenon in the powder 

sample， leading to the inαease血性le

chemical shi食ofconfined xenon above 1 

MPa. The de飽iledcondition伽 ta能 cts

on the chemical exchange will be 

200 
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FIgure l Pressure dependence of129Xe N為低

chemical shift values of xenon confined in NaX 
(0)， NaY (ム)， and Na Y wrapped by paraffin 
paper (口， .). The filled circle (.) shows the 
pressure dependence of chemical shi合 valuesof 
free xenon gas co-existing with the samples. 

discussed. 

[1] N. Kaぬ， T. Ueda， H.臼ni，K. Miy紘ubo，and T. Eguchi， Phys. Chem. Chem. Phys.， 6， 

5427細 5434(2004).
[2] H. Omi， B. Nagasak.a， K Miyak.ubo， T. Ueda， and主E伊lchi，Phys. Chem. Chem. Phys.， 6， 

1299・1303(2004).
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Changes in sodium cation sites probed by 2~a N乱1R

and PFGNMR of adsorbed ammonia in calcined NaA 

Makoto y，鉱naguchi
Institute ofResearch and Innovation 

1201 Takada， Kashiwa， Chiba 2770861 Japan 

Zeolites have been widely applied.. as adsorberits for various gas separation processes 
by modifying types and locations of exchangeable cations. lzumi et al. reported白紙 NaA釦d
partially K+ exchanged NaA after calcination showed恒ghぽ C部ciencyin出rseparation by 
PSA processes， possibly due to increased di旺erencesin di飴lsionrates.(l) In由isstudy we 
examined the e旺ectof cation exchange and calcination by probing locations of Na+ by 23Na 
NMR specなa.We have also done a preliminary PFGNMR measurement of diffusion of 
adsorbed ammonia to see how modification affected由edi飴lsionprocesses. 

Samples were provided by Mitsubishi Heavy Industries， Ltd. as pellets after being 
partially exchanged wi由 K+and then calcined at 993K. For NMR measur釦 lentspellets were 
crushed andevacuated at 623K overnight in a glass加be加 d由e加bewas sealed 0在 JEOL
EX270N恥依 spectrometer(Bo: 6.3T) was used. For measur抑制of23Na (Vo: 71.32開 fz)，a 
tr;組 sientrecorder (2MHz bandwidth) and a high power amplifier (1kW) were used for 
acquisition of signals with ve:ty short relaxation time. Free induction decay a註erπ/2pu1se 
(1.2凶)was acquired with duration組問 ofO.5μs.

Observed spec回 ofuntreated NaA showed a cen回 1peak due to Na+ in 4組 d8 
memberedri砲のfR)sites and two outer peaks due ωNa+ in 6MR sItes as reported previously 
(2). We simulated the spectrum by批評ogramSI悶 SON(3) as搬出ngthe relative 
popu1ation of Na+血 6，8， and仏1Rsites as 8:3:1 as det釦 ninedby single c:tystal x-ray 
difl企actionof dried NaA (4). The simu1ated spec紅omshowed good agreement with由e
observed spectrum and quadrupole coupling constants (QCC) and asymmet:ty p紅儲leters(η) 
were detennined as 6.0/3.8/1.4MHz and 0.05/0.13/0.73 respectively. These values are 
consistent w抽出ecalωlated elec剖cfield gradients by the GULP program (5) after lattice 
energy mlmmlzatlon. 

In the case of calcined samples， shou1der peaks of也ecentral peak disappeared， while 
the outer peaks unchanged. Simu1ation showed that the relative popu1ation of 6， 8，加d4MR
sites changed to 9:0.5:2.5， indicatir理由atNa十 in8MR have moved to 4 and 6MR sites. 

A preliminary measurement∞di飴lsionof adsorbed ammonia was performed with 
pulsed field gradient spin echo sequences and gradient pulse width (5) was changed under 
constant gradient streng出.Self diffusion coefficients of ammonia were estimated to be around 
10叫n2/s，which is comparable to the diffusion coe描cientsof water in NaA by PFGNMR (6) 
and by MD simulation (7). 

百lIspaper is a part of the results from “Tech 
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B・4.Appliclαtion to materials science 

AP130 (PL2) 
Local environments of slags: the first application of

43
Ca MQMAS technique 

Keiji Shimodal， YasuhiroTobu1， Koji KanehashP， Takahiro Nemot02， Yuichi Shimoikeda2， 
Koji Saito1 

lAdvanced Technology Research Labora:tories， Nippon Steel Corporation， 20-1 Shintomi， 
Futtsu 293嶋 8511

2JEOL Ltd.， 3-1・2Musashino， Akishima， Tokyo 196咽 8558

Inorganic materials with CaO・MgO・Ah03・Si02(CMAS) join， such as a slagラ areof great 

importance for industrial applications. NMR spectroscopy is a robust tool for understanding 

the local environments of ions in non-crystalline materials. However， so1id state 43Ca NMR 

measurement has been difficult because 43Ca has alow natural abundance (0.135%)， low r.f， 
and a spin of 1 = 712 with significant second帽 orderquadrupolar interaction. Although Dupree 

et al. (1997) reported natural abundance 43Ca MAS spectra for some minerals， no detailed 
study has been reported for inorganic materials by 43Ca MQMAS technique. In the present 

S加dy，we present the first 43Ca MむMASspectra for 43Ca-enriched model slags， and discuss 

the local environments of Ca2+ ion in the structures. 

Chemical composition of model slag is for typical blast furnace slag (43.0 wt%CaO， 7.0 

wのもMgO，15.0 wt%Ah03， 35.0 wt%Si02). We used 43Ca_ and 170-1abeled reagents， 
43 Cae 7 OH)2 ， Mg(OH)2， Ah1703， and Si1702・Twoslags were prepared with different 

quenching rate. Rapid回 quenchslag was prepared by melting a mixture ofreagents at 1500 .C 

for 30 minutes and subsequent quenching on a coppぽ platein air. Slow-quench slag was 

prepared in same mannet but quenched by時 20.C/min in a furnace. 

43Ca NMR spectra were accumulated on a JEOL model JNM占 CA700spectrometer (16.4 

Tesla) at 47.1 MHz. Samples were spun at 18同Iz.43Ca chemical shifts were referenced to 

saturated CaCh solution at 0.0 ppm. In 3QMAS， z-filter sequence was applied. Excitation and 
conversion pulses were optimized to 4.2 and 1.5μs， respectively. Relaxation delays were 25 

and 50 s for rapid-and slow句 quenchslags， respectively. 
Figure 1 shows 43Ca 3QMAS spectrum of the rapid-quench slag. The 2-dimentional 

spectrum indicates a broad distribution of Ca local 

environments， implying白紙 Ca2+ions are in amorphous 

state. The ocs and CQ were estimated to 37.3 ppm and 

3.9 MHz， respectively. sased on Dupree et al. (1997)， 

we concluded出atthe rapid胃-quenchslag has a Ca06 I 
speci邸 asa main component. This is the first practical i 
information for Ca local environments in the slag '1 
structure. Moreover， the contour peak shape suggests a き
possibility of multi酬 sites.5QMAS wiI1 exp邸 tthe more 脇

de胞iledsiteseparation， and Is nowin progress. We 

present a complete set of da回 inapo蜘 rsession. F2 (附}伽輔副

Figure l. 3QMAS spec加 m
oftapid剣quenchslag. 

*Rφ'rence: Dupree et al. (1997) Chem Phys Lett276， 339 
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B-4. Application 10 materials science 

Location， Acid S仕ength釦 dMobility of the acidic Protons in 

Keggin 12国民PW12040: A Combined Solid-State N1'v依

Spectroscopy and DFT Quantum Chemical Calculation Study 

Jun Yang，l Michael J. Janik，2 Anmin Zheng，l Mingjin Zh加 g，2
Matthew Neur'Ock，2 R'Obert J. Davis，2 Cha'Ohui Ye，l Feng Deng1 

lState Key Lab'Orat'Ory 'OfMagnetic Res'Onance and At'Omic叩 d

M'Olecular Physics， Wuhan Institute 'OfPhysics and Mathematics， 
Chinese Academy 'Of Sciences， Wt詰1釦 430071，P. R. China 

2Dep町田lent'Of Chemical Engineering， U凶versity'Of Virginia， 

Charl'Ottesvilleラ VA22904-4741ラ USA

S'Olid state 13C N恥1Rexperiments and qu組加m chemical Density 

Functi'Onal The'Ory (DFT) calculati'Ons 'Of acet'One ads'Orpti'On were used t'O 

study the l'Ocati'On 'Of pr'Ot'Ons in anhydr'Ous 12・tungst'Oph'Osph'Oricacid 

(HPW)， the m'Obility 'Of the is'Olated and hydrated acidic pr'Ot'Ons， and由e

acid strength hetぽogeneity'Of the a出ydr'Oushydro可19r'Oups.This study 

presents the first direct NMR experimental evidence that there are tw'O 

types 'Of is'Olated prot'Ons with different acid streng血 inthe anhydr'Ous 

Keggin HPW. R'Otati'Onal Ech'O DOuble Resonance (REDOR) NMR 

experiments c'Ombined wi血 quan'同m chemical DFT calculati'Ons 

demonstrated that acidic prot'Ons in anhydr'Ous HPW are l'Ocalized on b'Oth 

bridging (Oc) and terminal (Od) at'Oms 'Of也eKeggin unit. The CP/MAS 

NMR experiments revealed that the is'Olated acidic prot'Ons are imm'Obile 

but hydrated acidic pr'Ot'Ons are highly m'Obile at r∞m tempぽa制re.百le

is'Otr'Opic chemical shift 'Of the ads'O命edacet'One suggested that the acid 

strength 'Of由eH(H20)n+ species in partially hydrated HPW is 

comparable t'O that 'Of a zeolite， while the acidi匂T'Of釦 is'Olatedprot'On is 

much str'Onger出m 白紙'Ofa ze'Olite. Is'Olated pr'Ot'Ons 'On由ebridging 

'Oxygen at'Oms 'Of anhydr'Ous HPW訂enearly superacidic. The present 

study sh'Ows the p'Ower 'Of c'Ombining experimental evidence andquantum 

chemical the'Oretical calculati'Ons f'Or understanding the structure and 

properties 'Of c'Omplex systems. 
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B・5.Liquid crystals and membrane 

NP132 
Discrimination of enantiomers . by means of NMR 

spectroscopy using chiralliquid crystalline solution VII 

.，. Relation with an anisotropic molecular motion -

Ma魁k'OSugiura， Y'Oshin'Ori Naka'O， and Masay'Oshi lt'O 

Kobe Pharmaceutical University， Higashu:昭da-ku，Kobe， JAPAN 

Tr'Opicamide (1)， ch'Olinergic antag'Onist， has been diss'Olved担 PBLG-CDC13chiral liquid 

crystalline s'Olvent f'Or measurement 'Of J3C NMR. Tw'O kinds 'Of signals c'Orresp'Onding tw'O 

is'Omers (E幽 andZ-f'Onn) have appeared f'Or all carbons and the additi'Onal separati'Ons 'Of 

chemical shifts have been 'Observed f'Or鵠 veralcarbons. The f'Onnぽ'Observati'Onarises from 

the r'Otati'Onal barrier 'Of the carb'Onyl-ni佐ogenb'Ond， which is als'O 'Observed in liquid s'Oluti'On， 

and the latter is the enanti'Omeric separati'On (R and S) due t'O the difference 'Of chemical shift 

anis'Otr'Opy 'On a chiral phase. 

It is interesting t'O c'Omp町ethe measured enantiomeric chemical shift separati'Ons between 

these tw'O is'Omers as sh'Own bell'Ow. F'Or B-ring (Pyridine ring)， the separati'Ons紅 e'Observed 

'On all carb'Ons f'Or E-f'Onn but 'On1y 'One carb'On f'Or Z-f'Onn， while methyl carbon 'Of N-ethyl 

gr'Oup sh'Ow a small separati'On f'Or Z-f'Onn. GeneraUy， the larger values are 'Observed on 

separati'Ons f'Or E-fonn than Zイonn.Th回edi百erencesmay be at凶butet'O their m'Olecular 

stereochemistries and/'Or c'Onf'Onnati'Ons. 

It is possible t'O加te中retthese 'Observati'Ons inthe sense 'Of an anis'Otr'Opic m'Olecular 

m'Oti'On predicted 金oma m'Olecular 'Overall shape; F'Or each is'Omer， assuming symmetrical酬

el1ips'Oidal m'Olecular shape， the preferred axis 'Of m'Olecular tumbling m'Oti'On can be defined. 

官le.m'Olecular shape 'Of E“f'Onn 1，∞ks m'Ore “ellipticities" with l'Onger prefe貸付 axisleading 

the faster tumbling m'Oti'On about this axis. 

From the 'Observed values sh'Own bell'Ow， it is suggested由at血ecarb'Ons al'Ong the 

preferred axis sh'Ow the larger enanti'Omeric separati'On and the m'Olecule with the l'Onger 

preferred axis provides the larger separati'Ons. 
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B・5.Li伊idc.り1St.αlsand membrane 

APIJ3 
Di鼠lsionofRodlike Poly(y-benzyl L-glutamate) in Concentrated Solution 

As Studied by the Field皿GradientlH NTJ依 Methods

Shigeki.Kuroki and Kamiguchi K飽油iro

Dep紅加lentof Chemis句rand Materials Science， Tokyo Institute ofTechnology 

[Introduction] It is well known thatpoly(glutamate)s with long n-alkyl side chains fonn 

thennotropic liquid crystalline state by melting of the side-chain crys針tallit旬e邸sand a必Is鈎O 

p伊01坊y(包glut旬ama低te吋)ssuch a部spoly(かかy-ゐ.

solvent fonn the isot住ropi比c，biphasic and liquid crystal1ine phases which contains cholesteric and 

columnar liquid crysta1line fonns depending on the polypeptide concentration. In明lfprevious 

works， we have successfully measured the di艶lsion∞e節cientsof rodlike polypeptides such 掛

か helicalpoly(y・glu加 nate)shaving long n-a1匂rl

side chains as a function of the α-helical chain 

length in the由倒的Itropicliquid αystalline state and 

ofα.-helical poly(y・IトoctadecylL-glutamate) and 

chlorofonn as solvent in the isotropic， biphasic and 

liquid crystalline phases by悩ghfield-gradient lH 

NMR method. A1though there is no diffusIon 

study for PBLG in liq国dcrystalline sta旬， becauseit 

is di宜icultto observed lH spec加lIDof PBLG in 

liquid crysta11ine state for its very short IH T2・ h

出isstudy， we successfully elucidate the di扱lsional

behavior of rodlike PBLG in concentrated solution 

as studied by出efield-gradient1HNMRme出ods.

[Experiment] PBLG (DP (degree ofpolymerization) 

= 169 (PBLG169) 翻 d 463(PBLG463) )was 

purchased from Sigma Chemical Co. 百lePBLG 

solution was prepared by placing PBLG and 

1，4-dioxane in lOmm NMR如be. 百lePBLG 

concentrations was 25 wt %. 

百leselιdi伍lSloncoe館 cientmeasurements were carried out by means of a Bruker Avance 300 

N恥1Rsp郎 trometerusing pulse field gradient stimulated echo method. 

[Results and Discussion] Figure 1 shows the determined di凱lsioncoe節icientsof PBLG 169 and 

PBLG463 as a function of temperature from 20 to 60 oC. For PBLG463， A single slower 

di鼠lsioncomponent (1.0 x 1σ8 cm2/s) exists企om45 to 60 oC which corresponds to the liquid 

crysta1 state， and faster di血lsion∞mponent(about 5.0 x 10・7αn2/s) appear below 40 oC， which 

corresponds to the isotropic state. On the other hand， For PBLGI69， a single slower di掻lsion

component exists企om25 to 60 oC， and白sterdiffusion components appear at 20 oC. These results 

are reasonable for considering FloIγs theory. 
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C・1.Methodology 

Novel suid dynamical behavior of Jaser.嗣 polarized129Xe 
in a laminar sow 

OTatsuyaAs組阻na，Takashi Hiraga， and Mineyuki Hattori 
National Institute of Advanced Indus出alScience and Technology (AIST)， 

Ikeda， Osaka 563-8577， Japan 

Novel fluid dynamical behavior of the laser-polarized 129Xe gas in a laminar flow.was 
detected by nuc1ear magnetic resonance. 1t is shown白紙 thedensi句rof laser-polarized ""'Xe 
spin decreases with increasing a自owrate， whose order of magnitude is di宜erentdepending 
on inside diameters of往復lSportcapillary tubes. From a盟国ddynamics point of view， the 
mechanism of signa110ss in flow fields is c1ari五edand曲edetenninant p翻 meterIs discussed. 
The innovative aspect of this study shou1d provide key factors for也ee官邸tivedeliveI)' of 
129Xe gas wIth a higher concentration of laser.剛 polarized129Xe. 

1. Introduction 
立leimprovement of spin exchange optica1 pumping recently a1lows the production of 

l都町・polarized129Xe under the continuous flow [1]. The advantage of也Istechnique is the 
continuous re企eshmentof the laser-polarized 129Xe， which will be use:ftu for in situ studies of 
mat，出a1swith sho抗 spin-la出cerelaxation times for 129Xe. However， to establish a rea1-time 
}噸1・resolutionNl¥偲ふ依1for in vivo diagnosis [2]， the e自己ctivedeliveI)'of laser・polarized
''''''Xe spins to the systems of interest must be realized while maintaining the polarization. 
There have stiU b関:nfew reports of any effiぽtto study systematica11y the delivery e盟ciency
of laser-polarized noble gases using appropriate transport paths. Brunner et al. suggest that 
the nonequilibrium 129Xe nuclear spin polarization can exhibit spatia1 variations due to 
spin剛 latticerelaxation， while it is believed to be time-independent under “laminar"自ow
conditions in steady state [3]. 
h出isstudy， the fluid behavior ofthe laser-polarized 129Xe using si1ica capil1ary tubes with 

the different inside diameter :5; 0.53 mm was quantitatively investigated. The initia1 
observation obtained with our prototype system is described. 

2. Experimental 
The gas flow system consists mainly of a homebuilt appara加s，similar to出atshown in a 

previous publica討on[2]，白紙 providesa continuous flowing gas stream cafI)'ing由e
laser-polarized 129Xe gas.百lehomebuilt probe was connected to由eapparatus using a fused 
silica capil1ary加be，組d也enwas inserted into a permanent magnet with a宣eldBo of 
0.3土0.01T (Fig. 1). Two silica tubes wi由也.einside diameters of 0.25 and 0.53 mm， 
respective1y， N025and N053， were used as de1ivery paths without any pre-treatments.百le
interior surf並cesof the tubes 
were not coated with any 
chemical reagents. 百le加be
length L was fixed at 1 m.百le
natural abundance Xe gas 
(100%) and Rb vapor (99.99%) 
were mixed at 418土3K and 
optica11y pumped at the 
wavelength of 794.7::tl nm， 
with circularly polarized light 
(60 W)， by using two combined Fig. 1. A sch開鳩山 ofthe homebuilt low-field NMR sysぬmusmg a 
semiconductor lasers. capillaryωbe. 
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百lesignal intensity Mo ofthe laser~polarized 129Xe was monitored by a NMR spectrometer 
(百1釦 lwayCo.， Ltd.j at 3.574 MHz 12~Xe frequency.百leda胞 wereacquired in the direction 
ofinαeasing an effective flow rate Q白紙 wascalcu1ated企omthe di民rencein press町 ein 
bo曲 endsof the加be.The maximum signal intensities Mmax in Mo vs Q curves were 
normalized by that ofN053 with L of 1 m. 

3. Results and Discussion 
Fig. 2(a) shows the 

dependence ofMo on Reynolds 
number Re for the laser~polarized 
'''''Xe gas. Mrr脳 inMovsRe 
curves were observed at Re of 16 
and 33 for N025組 dN053ラ

respectively. Remax wh釘 eM.脚 X

appe訂edis lower than血ecritical 
Re of 2300 where the transition 
合oml創ninarto turbulent flow is 
expected to occ町'.Therefore， it is 
reasonable to consid町 thatthe
polarization begins to decrease in 
the vicini匂Tof Remax due to the 
high Xe dcnsity where the Xe itself is曲edominating source for Rb depolarization. 
Fig. 2(a) also indicates that the ampli加deof Mmax for N053 is加ger也知白紙forN025.As 

曲e'~YXe g部 emerging企側1N025 reaches the equilibrium in spin density earlier than白紙for
N053，由isphenomenon is not due to the deficient up匂ketime.百ledi宜erenceof the 
amplitude may reflect the tota1創nountoflaser~polarized J29Xe delivered into the NMR cel1 
(Mo oc dx Q).百leinfluence of a sudden contraction or expansion in bo也 endsofthe加beis
also pointed out， because the depolarization can be promoted by the flow fluc加.ation.

Anotherfea加rein Fig. 2(a) is血atMo vs Re curve for N053 is asymmetric on bothsides of 
the maximum. This result can be explained that the incline in the high Re region depends on 
the balance between the decrea鵠 ofthe 129Xe spin densi句rdand白eincrease ofthe effective 
flow rate Q. 

fu Fig. 2(b)， Mo Q-' is shown as a白nctionofReラwhichgives the essential information on 
the number oflaser-polarized 129Xe spin per mole in the Xe atmosphere. Al血oughMoQ・1for 
N053 decreased monotonically with increasing Re over 33， the drastic decrease over Re of 11 
was observedおrN025. Mmax Q-l for N025 was ca. 3 times larger由組曲atfor N053. This 
fact indicates that the spin density d oflaser~polarized 129Xe is higher for N025也anN053 if 
Re is below 33， in spite ofthe simi1ar chemical nature ofthe tube wall. Accordingto our 
analysis， it means白紙thee自己ctoftheres倒ctedmotion near the旬beboundaries on the 
signal10ss could be microscopically detected as the variation of macroscopic ma伊letization
Mo. In fact， Song et al. showed白紙imagedist側 ionsdue to diffusion in 1¥依1were present 
only at the sample boundaries [4].百lex鎚 on'shigh sens託ivityωitslocal magnetic 
environment is successfu11y applied to probe the local properties of a fluid bound layer. 

120 160 200 240 0 40 80 120 160 200 240 
Re Re 

Fig. 2. (a) Reynolds number Re dependence ofthe signaI intensity Mo 
for the laser-polarized 12!Jce that were f10wing through the different 
siliωωibes. (b) Mo Q・1as a function of Re.百lecaIculation of Re 
assumes that the Xe gas f10ws命rougha tube at 298 K. The curves are 
shown as eye-guidelines for the experimentaI data. 
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C-l.λlethodology 

AP135 

Tl童劇de静e監護e盟tSteady国語tateiDQC in vivo M麓IofJ¥霊ice轟rains

De期出現T.HwangラChao吻 HsiungHsuラChieh品TeiChangラ

Wen曲 Yih1. TsengヲandLian節目nHwang

Department of Chemis町九 NationalTaiwan Universityラ

No.l， Sec. 4ヲRooseveltRoadヲTaipeiラTaiwan106 

Intermolecular double quantum coher舶 ce(iDQC) 1¥駅1images of the brain normally 

encounter the problem of a low si醇lal聞砂noiseratio (SNR). Additionallyラ the con伎astin 

iDQC images is si臨ilarto that obtained by the conventional MRI， such as. Tj-and 

Tトwel喜htedspin幽 echoMRI. HenceラiDQC孔俄1has not much bene五tfor clinical applications. 

Inせlepres朗 twork iDQC MRl of a mouse brain was performed wi曲 aCRAZED舟rpe

se司uence(FIG.1) with short repe伝説ontime (TR) which provided significant advantages 

induding a short 邸中isitionti盟 eand novel contrasts. 

問主主君 葉
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総智

The resulting i盟agesallowed the intricate st開 C加resof the mouse brain to be visualized 

in detail. The complex anatomy of this region shows multiple layers of the hippocampus such 

as 1. Corpus caHosu拙ラ 2.-4.Hippocampusラand5.Internal capsule in FIG.2. 

As the si伊alin誼leiDQC MRI contains con廿ibutionsfrom both single and double 

伊 組 組m coherence， the dependence of the con出butionson bo出 TRand filt組昭事radient

pulse direction were investigated. 
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C-2. Medical and in vivo NMR imα!ging 

NP136 

lmaging ofa recovery process in a rat spinal cord injury model 

using manganese enhanced MRI 
Akihiko Fujikawal， YukoKawai3， Ichio Aoki4， Takayuki Yamaji2， Hiroyuki Takamatsul， 

Sousuke Miyoshi1， Shintaro Nishiinura1， Masahiro. Umeda4，Toshihiro Higuchi3 

and Chuzo Tanaka3 

lAdvanced Technology Platform Research Laboratory， 2Applied Pharmacology II Research Laboratory， 
Astellas Pharma Inc.， Ibaraki， Japan; and 3Department ofNeurosurgery， 4Dwpartment ofMedical Informatics， 

.. .Meiji University of Oriental Medicine， Kyoto， Japan 

[INTRODUCTION] Magnetic resonance imaging (MRI) is an important technique for understanding anatomy and 
function under normal and pathological conditions in vivo， and it has been widely used in thediagnosis of spinal cord 
injury (SCI) in recent years. 1 t has been shown that manganese can serve as MRI contrast agent for-neuronal activity in 
tlIe cerebrum in the rat (1). Here we describe a functional recovery prωess.of SCI and theuse of manganese enhanced 
MRI (MEMRI) for imaging of the spinal cord contusion in the rat. This study may be importanf information for 
neurotrophicdrug development for neurodegenerative diseases as it provides a means to observe the recovery process of 
the spinal cord and could potentially correlate imaging with pathology in the injured rat 
[METHODS] Six.week old male SD rats (Shimizu Experimental Animals， Japan) were used. Animals were anesthetized 
by an intraperitoneal injection ofpentobarbital (50mglkg)， and the thQracic spinal cord injury was produced by dropping a 
10g weight from 5cm height on exposed cord. MnCb was infused intravenously at least 24 hours prior to MEMRI 
scanning. The MRI acquisitions were performed on 4.7-T horizontal MRI (Biospec， Bruker BioSpin， -GmbH) using a 
self'made 25mm su，rface coil fitted the .back of rat body. Motor function assessment in rat SCI model was carried out 
according to Tarlov.庶lingertest. Image reconstruction and analysis were performed using Para Vision (Bruker BioSpin) 
and MRVision (MRVision Co.，). Statistical s剖ignif畳icanc伺ewas determined 1.悶1悶singSYSTAT (侶Sys拭ta叫ts叩of武主wareIn即cι.c.)
[RESULTS] We observed their hin吋岨dlim血nb恥sa邸smotor function score and MR則1evaluations were scane胞.edonce a week over 4 
weeks仕omcontusion injury in the rats. The damage area was detected as a high signal domain for each T2-weighted 
measurements. On the other hand， the signal intensity of the MEMRI .showed a clearly demarcated low'signal area at the 
center of the spinal cord in the injured area， and enhanced locus were detected in the intact spine to the contrary. In this 
study， we have shown a correlation between the image analysis results that were obtained from MRI and neurological 
~ymptom. 
[REFERENCES] (1) Aoki， 1 et al. Neuroimage 2004 Jul; 22 (3): 1046・59
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Brain前輪ueSeg官官官@官官官ation 鮪e
3D瞬静震Fτi府首議響eObtaine舗at4.71 

N. Takaya'， H. Watanabe'，醐.Yamaguchi'ぺ醐itsumori'
1Nationallnstitute for Environmental Studies 

2University of Tsukuba 

We demonstrated th舗 鰯 method留avehi母htissue contrast between grey 
(G蛸) white matter (帆1M)in the human brain by optimizing 

parameter. High contr翁 athi喜hfield is beneficiai classify the tissue 
type in the ima事e. non-uniform .""， .. ，，..0 舗 highfield due 
increased causes a grl鏑 t

y correction on 
閥均 correctiontechni守uesare 

臣室sianframework provided in SP醐鍛 so的 fare，and 
Goebei， 

ima留esof the were on a 5cm system 
PaloAlto). image we開 transferredto a UNiX workst誠ionor a 
computer for further processing. Tissue se母mentationwas performed in 
SP拙関 software，which留avethree probability 閉翁ges(G賦 Vぜ蹴， and 

留mentedprobability ima翠eswere evaluated visual inspection. 
We compared the se喜mentedresults on the intensi卸 co閥 ct鮒 ima盟esby 愚th

order Le宮endrepolynomiais and that by Bayesian framework. Figure 1 shows two 
resuits by昌ayesianframework (upper coiumn) and by鮒， order polynomials (lower 
colu閉 n).昌asal事an窃liaand sub翻 corticalWM were better represented in the iower 
oolumn. The 6th order oorrection， however， enhanad peripheral re留ion，causin事
erroneousclassification of non崎 braintissue (scalp and born糊 rrow)to CSF or G糊.

Thus， we removed residual non.担braintissue from the sum of probability images GM， 
帆糊， and CSF after intensi時oorrectionby usin事BrainExtraction Tool (鴎庄司 in
FSL software. of BET proass was almost ne留li翠ib!eonW糊 andG醐 se露関ents，
butCSF se霊的entwas approximately 10 to 20拡 redu錯乱 τheintracranial volume， 
the sum of GM， WM， and CSF， obtained in the oorrected ima翠ewas similar 
previously reported value. We conc!uded that the intensi智corr醐 ionusin喜劇h
polynomials accompanied with a BET process was best suited to 錦霊的entationof 
糊DEFTIma事esobtained at 4.7T‘ 

Fi事.1.(a) Probability ima盟esof 
GM， WI吐andCSF (Ie乾tori盟関
se事mentedby SPM留事 fromthe 
intensity corrected ima事eby 
Bayesian framework and (b) 
those from the ima母eoorrected 
by 6th order polynomials (plus 
岳ETト
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C-2. Medical and In vivo NMR imaging 

AP13審
Anisotropic diffusion of water in plant stem 

Nobuaki Ishida 

National Food Research Institute 

Diffusion coefficient of cell'唱associatedwater is widely used for studying and 
characterizing biolo草icaltissues because it is dosely related to biological event of 
cells and structure of the co盟 partmentsin which water is enclosed. In this study， 
we studied di艶lsionphenomena of water in plant stem and amsotropic character 
of diffusion depends on tissues is observed. 

蹴a鵠，rialsand蹴ethods
Plant: A stem of Aucuha japonica Thunb. was cut and inserted in the water 
vessel tm the醐 easurement.
MRI measurement: Bruker DRX300WB and MRI accessories were used for MRI 

臨 easu:rements.Plant sample which were inserted in the wate:r vessel to supply 
water was set in the detector of 15聞 min dia盟 .eter.Pulse-gradient spin固echoand 
pulse"gradient sti盟 ulated個echose弓uencewere used for the臨 easure臨 entof 
di酷lsionweighted images. 

Resul鵠翻dDisc噛 sion
MR i盟 age(A) and calcula ted 
para酷 eter images (B-F) were 
shown in Figure. In the vascular 
tissue， T 1 was short comparing 
to pith郡 ldsurrounding cortex 
tissue， but T2 was long on the 
cont1'ary. This was thou宮htto be 
the characteristic feature in 
vascular syste盟 ofplant， the 
reason of which is not known so 
far. Because water 自ow in 
vascular tissue perpendicular to 
the i盟 age slice could not be 
observed by flow encoding phase 
shift， water flow is thought to be 
suppressed under dark condition 
in probe. Diffusion coe茸icient

MR image and parameter i盟 agesof plant stem 
AMRi踊 age，B: Tl.Image， C: T2四image
D" F: diffusion"coefficient images 

(D: z刷gradサ E:rgrad.， F: y"grad.) 

was calculated using diffusion weighted i臨 agesat diffusion ti臨 eof20臨 sfor three 
di臨時副都es.Fig. 旬Fwere diffusion coefficient i盟 agesalong with z (slice)， x and 
y axes， respectively. Anisotropic diffusion was observed. The value by z-gradient 
(perpendicular to the image slice) was two ti臨 eslarger than that of x and y axis 
(i臨ageplane) in vascwar tissue， that is， diffusion coef邑cientis lar宮eralong wIth 
the axis of vascular sys加盟.Compartment size of ceUs was estimated by the 
血 easurementof restricted diffusion of water on images using dif主usiontime f加盟

20盟 sto 400ms. Vascular cells are aligned along stem body with long shape. The 
compart臨 entsize of vascular tissue was esti盟 ated髄 o1'ethan 100盟 icrometers 
along with z-axis and less than half of it alongx働 axis.
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Analysis of Hyperpolarized 129Xe Washout Curve by 

Slmultaneous Measurment in Mouse Lungs and Brain. 

'rakashi ~asutani*， ~ichiko Narazaki， Akari Kaneko， Akiko 

Nakabou， Tsuyoshi Ueyama， Tetsuya Wakayama， Atsuomi 

Kimura，組dHideaki Fujiwara 

Division of Medical Physics and Engineering， Graduate Sch∞lof 

~edicine， Osaka University， Osaka， Japan 

The purpose of this work is to establish the method of analysis of the 129Xe 

washout curve in mouse brain with the aid of simultaneous measurement of 

washout curve in lungs in the same mouse. As a result of such analysis， 

enhancement of reliability is expected in deducing parameters related to the 

brain function， such as relaxation time or cerebral blood f1ow. 

[Results and Discussion1 By switching the position of a mouse in a short time 

FOV was converted from lungs to brain and vice versa， giving good 

reproducibility in the resulting data. Thus， the simultaneous measurement was 

realized in the washout curve measurement. In analyzing the washout curve in 

lungs and brain， the lungs washout slope was determined first， and then the 

brain washout curve was analyzed using the resulting slope in lungs after 

subtracting the e首ectof pulse angle in the lungs measurement. The commercial 

software ORIGIN was used in the calculation. As the result we have obtained the 

129Xe Tl value of 13.8(sec) in mouse brain. 

Here we quoted a reference value for the 

blood perfusion ra，te (FJ in. brain tissue. 

The Tl value obtained in the. present study 

is close to the Ti value reported with 

human brain(14sec). 
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:Fig.1. mouse brain washout curve 
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Compartment Model Analysis of tbe Dynamics 

Observed in Hyperpolarized 129XeNMR Spectroscopy in Mouse 

AkariK創lek，Q，.Michiko Nar位 aki，Atsuomi Kimura and 回deakiFuiiwara 

Division ofMedical P勾'sicsand Engineering， Graduate School ofMedicine， 

C-2.M械 caland in vivo NMR in闘がng

AP140 

Osakaω1iversity， Osaka; Japan 

Time-dependeht spectra measured on mice inhaling or e油alinghyperpolarized 129Xe gas 

enable us to predict the physiological par宙関terof1ungs (組deven brain) for a diagnostic use. 

Over the past decade several tens of articles have discussed the compartment model in order 

to explain and analyze the dynamics observed in hyperpolarized 129Xe NMR spectroSCOpy.l) 

It is well known that 129Xe exhibits a wide spread of chemical shi企dependingon the state 

of surroundings. We have already reported白紙theexchange between the two sites (gas phase 

and也edissolved phase) was observed in vivo and the exchange rate was determined by 

means of the two-dimensional exchange spec佐oscopy(2D-EXSY)戸)So色付加leattention has 

been given to this exchanging phenomenon in the model mentioned above. To胞keaccount of 

由iseffect， we present a compar加lentmodel (Fig.l) improved the conventional model 

composed of two-compar加 ent(lungs and tissues). 

equation， which describes the time-dependent concentration in each 

compartment， was solved by組 alyticalmethod. The spectral data obtained :from mouse chest 

(Fig.2) were analyzed on the basis of the model proposed here. A feasible method for由e

The differential 

derivation ofphysiological and m在Rp紅ametersis discussed. 
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Fig.2. Time-dependent 12~e s伊仰aof dissolved( l:1) and gas(ロ)fromFig.l.百le∞mpa出nentmodel

mouse chest [(a): uptake， (b): washout1 proposed in the pt田 entstudy.

[1] A. Kimura et al.， MagneticResonance in.Aゐ'dicalScience， 3 (2005) 199・205.

[2} H. Fujiwara et al.， lntel加 tionalCongress Series， 1265 (2004) 124-130. 
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NMR師長asedMe，離島010腕 ics
N ewly Develope品80ft務官refor 露関総dNl¥醸醐暢ectrosco酔 a強過

関混雑variateAn縫Iysis，. Alice2 関etabolome"

Kazunori Ari品kul，Itiro加ld02
ラ
MasakoFuiiwara I 

1 JEOL DATUM LTD， 2 Environmental Research Center LTD 

For the analysis of mixture samples by N瓦倣 spectroscopyラ加genumbers of spec同 l

processing are re司uired.Each 1 H N恥依 spec包11臨 Isbucket-integrated and the datasets 

are submitted to chemometric 50lutions.明Tehave developed integrated 50査研rare"Alice2 

for Metabolome問。EOL).百leessen託a1modules of Principal Co部ponentAnalysis 

(PCA) and Sof主IndependentModeling of Class Analo窃r(SIMCA) are implemented in 

the so註ware.lt allowed for an easy and rapid analysis on classified results and 

corresponding spectra through a single graphical interface. 

SIMCA approach generates the modelling power responsible for characterizing each 

model and the discrimination power responsible for classification between the two 

models via variables. The variables wi出脳出ervalues of discrimination power can be 

selected out of the overall variables are used to PCA and SIMCA for better 

classification of aU the samples. 

By our new so民wareラ che臨ometricpat鵠盟関cognition聞ethodssuccess品Illy

extracted inherent information of samples. The combination of PCA and SIMCA 

methods identified the novel biomarker variables conなibutingto性leclassification. 

For chemome'師canalysisラ叫Alice2for Metabolome円 so貴wareprovides high throu爵l

put processing of spectral data. This integrated approach wiU give a power長11tool for 

wide range of mix加reanalysis such a8 foodヲbeverageラpol戸neror bio-fluid s創nples，

and for臨 e鵠bolicresponses to patho曲 physicalstimuli as well. 

q
3
 

a唖ワ臼



NP142 

D・1.Ca.仇 lation，simulation， and da.ωω間 lysis

Automatic RF Power Determination by MUSASHI 

Katsuo Asakura， Tomomitsu Kurimoto， and Nobuaki Nemoto 

JEOL Ltd.， 3-1-2 Musashino， Akishima， Tokyo 196・8558

We report here a new approach to determine the RF power level corresponding to 
fixed 900 pu1se 1ength using MUSASHI (MUltilpe Spectra Ana1yzing System with 
Hyper Intelligence)l that is a program designed to obtain 900 pu1se 1ength from a 
nutation experiment using non-linear least square curve fitting method. In 
general， because 1arger numbers of pu1ses are used in trip1e-resonance 
experiments， the accumu1ation of the inaccuracy of pulse lengths fmally causes 
1arge amount of signal 10ss， even if the degree of the inaccuracy of each pu1se 
length would be small. 百lerefore，it is of utmost importance for optimum results 
to determine accurate 900 pulse 1engths and to use them in actual measurements. 
There are two different ways to determine 900 pulses; one is the way to detect the 
suitab1e pulse length at the particular RF (radio frequency wave) power level， and 
the other is the way 句 detectthe suitable power level at the particular pulse 
length. As we already reported，l the way to detect the pulse length is easy for 
MUSASHI. However， on the other hand， the way ωdetermine the RF power level 
for the fixed pulse width was not so straightforward for MUSASHI， because RF 
power level is usually controlled with an attenuator， this attenuator level is a 
ratio value defined by dB (decibeI) and as RF power in dB increasing linearlぁthe
signal intensities does not draw a beaut江u1dumped sinusoid 50 far. We notice 
that we can avoid this by setting the variab1e attenuator va1ues as correspond to 
regu1ar interva1 f1ip angle so that signa1 intensity draws sine curve. The 
attenuator value and flip ang1e are relates as described in Eq. 1， whereゆisf1ip 
ang1e in degree，' ATN90 and ATN"， are attenuation 1eve1s corresponding to 900 f1ip 
and o degree f1ip， respectively; 

A時叫-2叫会)..， (1) 

When NMR signals are acquired varying the attenuator values corresponding f1ip 
angles following Eq.1 from 00 to 4500 based on the calculated approximate 900 

pulse power level， the signa1 intensity draws the sine curve. The sine curve 
obtained thus is sent旬 theprogram and used to determine the actua.l 900 pulse 
power leve1 as ωfit the model function below， 

f B-.t¥ 

!，. = Asinl n x 1 o~ 20} + c I + D …(2) 
12 

where Ix is signal intensity， x is attenuator value， A， B， C and D are parameters to 
be determined by MUSASHl This technique is extremely effective 加 determine
900 pulse power level in the shaped pulse 'of which it must be the specified pulse 
length句 securea specific excita.tion bi:mdwidth 

1 Kurimoto et al.， Chem. Lettリ 34，540-541(2005); Asa1王uraet al.， Chem. Lett.， 34， 
670・671(2005). 
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NOIγequispaced Fourier Transforms for 

Multidimensional Filter Diagonalization Method 

Evolution Matrices 

Ke司iTakasugil組 dSseziwa Mukasa2 

lJEOLLtd} 3ナ'2Musashino， Akismma} Tokyo 196・855~ ゐrpan. 2JEOL [成4}Inc.リ

11 Dearhorn Roatt Peabod~MA 0196a United庇ates

The core. of the Filter Diagonalization Method (FDM) re司uiresthe solution of a 

generalized eigenvalue problem involving two evolution matrices. The elements of 

the evolution matrices are a function of basis function rp representing 

frequencies in the space to be reconstructed. Specifica11y for a pair of basis 

functionsψj and ψl' 

山 (λ拘斗担e均 Fι時払吋札

U
jj.=沼E日尋ゑ+山 l由 e〆eir，丘2

where; n is the ordered set of dimensions in which ψ11学 ψjj and m is the 

ordered set of dimensions for which ψj; :::: rp'j，' Dn is the length of n， Dm is the 
length of m，ゲ isthe vector of the same dimensionality as the data c formed 

from thebinary representationof σwith zeroes inserled for positions that are in 

m.，σ" isσ， with ones inserted at the positions that are elements. of m，σk 18 

thevalue of the digit in the nt place of the binary representation of σ T lS 

the vector of sampling rates in each dimension and M is the vector (N -2 V2 
w here N is the size of the data in each dimension. 

Expanding the product over and. making appropriate substitutions the elements 

of the evolution matrix can be expressed as 

Ujj'::::盟主1すいnkaυMJJhC14
k=O k'=O 0'=0 I=O"M +1 q泊。

which Ia equivalent to D dimensjonal Fourier aums evaluated at企equency

ω = 長弘J何勾J面札みJnkrp 
For all PU!i' .with equivale，nt n and m， the sum母 canbeeva1uated in 

o(II:;1dJOgdi千pDP' time whereαand p are parameters，抑制ly2 

and 6 respectivelyC using non.~equispaced fast Fouriertransform (畑、FT)，as 

opposed to 0かIE;別 byevaluat叫出sumat each U jj' 

Final1y matrices iuterpolation by NFFT reduces the time for processing with FDM 

dramatica1ly. 
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NMR-based Metabolomics 
Chemome甘icMethod for Mixture Analysis Using lH・NMRSpectra; 

Classification ofTeas in the World 

MasakoF可iw紅a1， Itiro And02， Kazunori Arifuku 1ヲ
lJEOL DATUM LTD， 2Envioro即時ntalResearch Center LTD 

ForNtv奴-basedMetabolomic analysis， there has never been es胞blishedastandard and 

integrated method of spectral processing and chemometirc procedure well-suited to each 

bio-mixture s翻 ples.It might be one of曲ereasons why NMR-based metabolomics has 

nev町 beenspread among biφNMR researchers. Regarding this， we have developed a 

so貴warefor easy analysis of mixture;“Alice2 for Metabolome"(JEOL). An inspection 

experiment of the so食warefunctioriality was carried out by using tea samples. lH NMR 

spectra of about 200 kinds of green， oolong， black and other tea infusions were 

measured using JEOL ECA・500叩ectrometer.PCA (Principal Component Analysis) can 

provide survey of whole system diagonositcs， and then each category of tea was made 

as a pre・definedmodel for comparison in SIMCA (Soft Independent Model1ing for 

Class Analogy). Advantageof SIMCA is that is able to generate the marker variables 

con剖bu出19to discriminatebetween two models， and then the variables with耐gher

discrimination power can be selected for submitting to PCA for better classi自cation.ln

this wayunexpected synchronous markers are easily overl∞ked.官邸 procedure

provides the stan伽rdmultivariate chemometric method for analysis of multi-factorial 

complexmi別町es.
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Fig.1 SIMCA: green and black tea model， 
modeling anddiscrimina説。npower (up-right) 
via variables 

Fig.2 PCA score plot of 175 kinds of tea 
by selected variables through SIMCA 
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Orientational restraintsin Cyana 

KimmoP舗kkonen1， Peter Guntert1 

1) RlKENGenomic Science"sCenter， 1.7-22， Suehiro， Tsurumi， Yokohama 230・0045，Japan 

Residual dipolar coupling (RDC)釦 dpseudo contact shi食 restraintshave been 

implemented to Cyana (Guntぽt2003).百leyprovide orientational and dist組問 information

that is complementary to the traditional sho託 dis蜘 ceNOE information (Prestegard et a1. 

2004). 

The RDCs in Cyana can be used similarly to other res佐aints.For using RDCs， only 

measured dipolar coupling values wi白 errorlimits are needed as input， and several di質erent

dipole匂rpes釦 dorientations are supported. Scaling of the dipoles紐 destimation of rhombic 

and axial components ofthe alignment tensor are done imtomatically. 1t is also possible to give 

the rhombic and axial components manually. Two different methods， direct re畳間mentof 

dipole values and orientation independent res回 ints，were implemented. RDCs and pseudo 

contact shifts can be used both in normal s飢lC加recalculations and in the automated NOESY 

asslgnment. 

Pseudo contact shifts arise企ominteraction with paramagnetic metal ions也at紅 e

attached to the protein (Bertini et al. 2001) . Due to increased relaxation rates， the signals 

c10sest to the metalion Cannot be observed. However， signals a bit白rther企omthe metal ion 

are measurable and血eyexperience chemical shi貴changes，which are related to bo由 distance

企omthe metal ion and the alignment tensor of the metal ion.官邸 longrange information is 

complementary初出eshort distance NOE information. 

References 

Be出血，1.， Luchinat， C.， and Piccioli， M. 2001. Paramagnetic probes in metalloprote血s.
Methods Enzymol339: 314・340:

G加tert，P. 2003. Automated NMR protein s加lcturecalculation. Prog Nucl Mag Res争 43:
105・125.

Prestegard， J.H.， Bougault， C.M.， and Kish四玖A.1.2004. Residual dipolar couplings in 
struc加redetermination ofbiomolecules.Chem Rev 104: 3519-3540. 
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Homodimeric strilcture determination without manually 

assigned inter-monomer constraints in the CYANA program 

Yi-Jan Lin， Peter Guntert 

Tatsuo MiyazawαMemorial Program， RIKEN Genomic Sciences Center， 1・7・22，Suehiro， 

Tsurumi， Yokohama 230・0045，~伊仰

The NMR tec加判明 forprotein stnlc加redetennination in solution has been applied 

increasingly to investigate symmetric oligomers， especially symmetric dimers. Homodimeric 

proteins show a special di盟cul句rfor誼lestructure detennination.百lecorresponding nuc1ei in 

both monomers have equivalent magnetic envir，倒mentsand therefore their chemical shi食S

are degenerate. Only one s剖 ofsignals from one monomer is observed in伽 spectra.Due to 

the degeneration of chemical shifts in the symme出cdimersラspectraloverlap is reduced and 

only one monomer has to be assigned compared to monomeric proteins with similar 

molecular weight， whereas the NOE assignment組 dstructure calculation become more 

complicated and di盟cult.Although several automated approaches for combined automatic 

NOESY assignment and structure calculation have been developed [1・3]，a limiting factor for 

the application of these automated NOE assignment procedures to symmetric dimers is the 

di鑓cultyto distin郡lIshinter-molecular from intra-molecular NOEs or from NOEs consisting 

ofboth intra-and inter-molecular signals. At presentヲtheavailabi1ity of infonnation about the 

inter白ceof homodimers using experimental methods such as asymme釘iclabeling and 

X-filtered experiments or出eknowledge of homologous structures stiU play an important role 

forthe s加 C制redetennination ofsymme出cdimers. Hence， NMR s佐ucturedetennination for 

homodimeric proteins will be speeded up if the s加lcturecould be determined without 

previously assigned inter-monomer restraints and without a priori assumptions on the tertiru:y 
and quatemary structure. In this poster we will present the development担 homodimeric

struc加redetermination without manually assigned inter，・molecularconstraints using the 

CYANA [4] prograrn for automated NOE assignment and structureωlculation. 

References 

1. Herrmamt， T.， Guntert，P. and Wuthrich，K. (2002}J. Mol. 13iol. 319，209・227

2. Nilges， M.， Macias， M. 1.， O'Donoghue， S. 1.，姐dOsc肱inat，H.(1997) JMol. Biol. 269， 

408-422 

3. Nilges， M.， (1993)， Proteins 17， 297 

4. Guntert， P. Prog. NMRSpc;:ctrosc. 43， 105・125
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Metabolic characterization of small intestinal tissue in 

rats following hemorrhagic shoc主usingmultivariate 

statistical batch processing of lH NMR spectra of PCA 

extracts of the tissue. 

Keiko Hirakawa 1ラ Kao臨 Koike?，Kazunori Ari白ku3
ラ
KyokoUekusa1

ヲ

Youkichi Ohno1 
and4フKengoOnodera5

ラ
Ju国chiAiboshi5 and Yasuhiro Y;倒na珊ot06

lN恥盟主Laboratoryand Department ofLegal MedidneヲNipponMedical School 

4 Field ofSocial Medic間ラLegalMedicineラNipponMedical Sch∞lG開d明 teSch∞，1ofMedicine 

5 Department of Critical Care Medicineヲ NipponMedical School 

6FieldofSt時開1ラ監聴都支均E童話0itia1伽窓M邸主錨le，N鞠賦1M邸主c誠路側ヲG袖溺録制1α:>10制維部道

ラ and 6 1-1踊 5ラ Sendagi，Bunkyo-ku， Tokyo 113-8602 JAPAN 

2FieldofS略的'，Er略拠cy創出世.a1臼珍M吋icine.ラTohokuUniVi的智出袖駒SchooI.o倒錯lcrI総

1-1 Seiryo旬 machiラAoba属加ラ Sen出i，Miyagi 980-8574 JjえPAN

3 Joint '"Dぼ加l01~ぁrI五世鍾αL立DLDATUMLTD.

1156 Nakagami-cho， Akishima Tokyo 196吻 0022JAPAN

Multivariate statistical batch processing analysis of lH NMR spectra of acid soluble extract of 

small intestine rats was employed to establish time dependent metabolic variations of the 

tissue in resuscitated with shed blood foHowing hemorrhagic shock(HS) by withdrawing 

blood. All the data of spectral processing and multivariate analysis ( PCA and SIMCA ) were 

perfo臨時:dwi品担 Alice2for me鵠bol臨 e⑮.We were successful to visualizing the metabolic 

profiles of the tissue in each time point. 
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Towardsstructure determinations ofcomplex and membrane proteins 

using the Stereo幽 ArrayIsotope Labeling (SAIL) method and the CYANA 

program 

o Teppei Ikeya1，2)， Tsutomu Terauchi2，3)， Peter Guntert4) and Masatsune 

Kainosh02，3) 

1) Japan Biologicallnformation Consortium (JBiC) 

2) Graduate School of Science， Tokyo M倒的politanUniversity 

3) CREST， Japan Science and Technology Agency (JST) 

4) RIKEN Genomic Sciences Center 

Our recently developedSAIL (Stereo-Array Isotope Labeling) method 

provides a complete stereo-and regiospecific pattern of stable isotopes， which 

provides much sharper resonan偲 linesand reduced signal overlap. SAIL makes it 

possible to rapidly and precisely determine 3D st印刷resof proteins with higher 

molecular weight.One of our major goals is to determine the structures of larger than 

50 KDa complex and membrane proteins using NMR. Future improved SAIL 

technologies will presumably include new SAIL amino acids and new automated 

assignment and structure calculation methods optimal for .SAIL proteins. To facili抱te

the design of new SAIL amino acids for more e'背:ectivestructure determinations， we 

performed model structure calculations for proteins with simulated SAI L patterns and 

evaluated the re凶 onshipbetween the reduction of the proton density and the 

accuracy of the structures. AdditionCllly; We discuss the e偽 ctof lower proton densities 

on the network-anchoring in the automated NOE assignment algorithm of CYANA and 

strategies for i恰 optimizationfor the SAIL method. 

References: 

Guntert， P.， Mumenthaler，C. and Wuthrich， K. (1997) J. Mol. Bio1.273， 283戸298

Herrmann， T.， Guntert， P. and Wuthrich， K. (2002) J. Mol. Biol. 319， 209-227 
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おIwardhighly efficient molec叫ぽidentificationalgorithm in a 

hetero"nuclear NMR-based metabomics 

Eisuke Chik前創n~1 ， Yasuyo SekiyamaI， T:北ashiHirayama2，3，4，5， Kazuki Saito，I，3，6， 

K低 uoShinozaki 1，4，5， and Jun Kikuchi 1 ，2，3 

lRIKEN Plant ScienceCenter， 21nt. Grad Sch. Arts Sci.， Yokohαma City Uni玖，3CREST，

JST， 4RIKEN Genomic Sciences Center， 5RIKEN Plant Mol. Biol. Lab.， 6Grad Sch. 

Pharm. Sci.， Chiba Univ. 

A metabomics， analysis of all measurable me胞boHtesin anorganic cell， is 

becoming one of themost enthusiastic research areas in出epost genomics and 

proteomics era. Although MS-based metabomics methods are widely used due to their 

high sensitivity，由e釘 molecularidentification e部ciencyis relatively low. Even the 

advanced laboratoryラitis approximately 20 %，位lぽeforem司町strategyin the MS聞 based

metabomics research is classificatioll of un-identified metabolite data using statistical 

analysis. On the otherhand， NMR-basedmetabomics approaches have emerged wi出

the advantage of由eirhigh reproducibility，non-invasive measurements， and'ability of 

molecul紅 structuredet町mination. Development of the methods for e部cient

molecular identification in metabolite mix加restateare important issues in the宣eldof 

the NMR-based metabomics. Th釘efore，we are， establishing the methods for highly 

e錨cientmolecular identification企omnD-N恥1Rspectra on the following two 

principles: (1) generally， the chemical shi食sof metabolites血amixture state are almost 

identical values of isolated compounds those observed at same pH/temperature/ion 

strengthラ (2)曲eambiguity of the crosspeak assignments can be overcome by using 

sevetal nD-NMR 'methods. We are Investigating these principles bycomparing large 

numbers of the chemical shifts of major metaboHtes observed in the mixture states， and 

of in-house stand釘dizedda胞.basemeasured，Ill theisolated states. In order to analyze the 

NMR spect:r孔 wehavealso developed a specialized Java application program that can 

identi命 largenUl'Q.bers' of metabolites by searching the standardized chemical shi食

da踊b部 e. 百lepracticalaspects in applicationofthe Java progrョmwill be discussed in 

伽∞n伽 ence.
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New approach for assessment of protein StruC加refrom NMR spectra using reduced relaxation matrix 

Masashi Yokochi， Yoshihiro Kobashigawa and Fuyuhiko Inagaki 

Department of Structura1 Biology， Graduate School of Pharmaceutica1 Sciences， Hokkaido University， 

N・12，W-6， Ki阻.-ku，Sapporo， 060・0812，Japan 

To assess accuracy of NMR protein s加lcturesfrom NMR data and to improve precision of protein structures using NMR data are 
everlasting problems in solution NMR spectroscopy. We can only improve precision of protein structures taking account of statistical 
sImilarity as goodness-to・fitto true structure. Althougb， there is no wayωfigure out the true structure beyond confidence limit which 
should be estimated ftom ac佃alN取IRdataset， ultimately NMR spectra. As a result， we are always at the tradeo百pointbetween precision 
and imp1icit accuracywithout knowing the true answer. Our interest is to define confidence lirnit of accuracy of NMR protein s釘uctures
and加 improveprecision confidentiaJly relying on actual NMR spectra and知 maximal1yavoid subjection or hypothesis in the protein 
structure ca1culation. 

New approach was developed improving conventional complete relaxation matrix method. It reduces matrix size significantly by careful 
approximation analysis of di茸erentia1longitudinal relaxation equations， which makes reduced relaxation matrix per a proton . spin (sma11 
size 50*50 at most; rea1 asymmetric)出comparisonwith the complete relaxation matrIx per a molecule (huge size over 1000*1000 sp訂 se
rea1 symme凶cma凶.x).It de-convolutes trace line of interested region of 3D NOESY-HSQC spectra in real time on today's usual 
computer.τ'his method does not require NOESY pea主、加formationat all， but chemical shift table and ensemble of protein structures so 
that誌canavoid potentia1 problem， which accompanies subjection such as intentional manipulation of NOESY peak information. Direct 
spectra1 de-convobition using the reduced rela.xation matrix (DSD-rRM) method can be applied to several protein structure determination 
and refinement processes. 

Implementation of DSD-rRM method is provided as a part of our ‘Olivia' system， which is f詑eof charge so抗wareand available at the 
following website. (hppt://fermi.pharm.hokudai.ac.jp/olivial) 
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Combination of Isomer Generation and NMR Simulation for Structure 
Elucidation ・ExamplesofArtemisinin and Uncarine E 

Nguyen Tien Tai a.， Ho Tu Bao b， Dam Hieu Chi b. 

a. Institute of Chemistry， Vietnamese Academy of Science and Technology; 
b 18HoangQ110CViet road，Hanoi，VIETNAM. 
Japan Advanced InstItute of Science and Technology; 
1・1Asahidai， Tatsunokuchi， Ishikawaラ 923-1292JAPAN. 

Key words:NMR， isomer generation， simulation. 

The computer-aided structure elucidation， based on MS and NMR data， is 
demonstrated on (applied for) identification of two natural compounds， denoted 
as 1 and II. The identification procedure consists of four steps: 

The first， general chemical formulas are defined based on the experimental MS 
and NMR data. They are C15H2205 and C21H24N204， respectively for the cases of 
1 and II compounds. 

The second， all possible structures are generated by isomer generation program. 
As the number of the computer generated structures is very large， some 
restrictions， obtained from lD NMR data， are applied for reducing the number of 
generated isomers. 

The third， all generated isomers are graphically simulated andpredicted， 
generating 13C NMR spectra. 

The forth， all simulated 13C NMR spectra are compared with the experimental 
ones~ Some techniques of data mining are applied on the matching process. 

By this four steps approach， all experimental 13C NMR spectra of 1 and II 
compounds are assigned. They are identified as Artemisinin and Uncarine E， 
respectively. The自rs“ti臼swen.占nowna郎smaterial for anti malaria.;drug an.d the 
second is used i加nt位rad副it“iona叫1fold medicines. 
The Artemisinin and Uncarine samples are extracted from Vietnam plants. MS 
and NMR data are measured on HP-5989B Engine. and A V ANCE500 
spectrometers， respectively. 
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Development oflow temperature (<4K) NMR cryostat probe (cryo・probe)

Y Mogami， A. Ikeda， T. Momose， and K. T:誌egoshi

Department ofChemistry， Graduate School ofScience， Kyoto University， 

Kyoto 606-8502， Japan 

We developed a cryかprobefor NMR measurement below liquid 

He temperature (Fig. 1). The cryostat was made of non-magnetic 

material~ copper， brass， SUS304， and SUS316Letc. 

The sample is immersed in liquid He transf註redby the stainless 

steel tube from the He vessel placed at the top of the probe (outside 

ofthe magnet). The temperature ofthe sample is controlled by He 

pressure of the sample chamber. 

Figure 2 illustrates the resonance circuit placed at the bottom of 

the probe. The liquid He temperatぽ'eand room旬mperatureis 

separated by the double vacuum layers. To make heat conduction 

smal1， the line is separated by ceramic condensers. 

The circuit was tuned for 300MHz. Fi伊ue.3 shows the 1 H 

spectrum of y-picoline measured at 4K. The rf strenが1of 50kHz 

was achieved byl H output powei of 56W. Experimental results 

wil1 be shown in the meeting. 

L1:φ-7mm Leng士h-2cm

Cryogenic 
conductor 

vacuum 

77K 

vacuum 

193 

cm 

Fig.l 

Drawing of cryo-probe 

Y Fig.2 "犯
O泥沼舗..  

Dra'制ng of 

probep制

Roomt申mperatur噂 18むn
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1 H s戸お位um of y-pi∞hne at 4K 

observed by solid-echo method 
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A cooling system for long time solid圃 stateMAS 
experiments with sensitivity enhancement 
at liquid nitrogen temperature 

Hiroki Takahasht1， Fumihi知 Yonezawa2，Hideo Akutsu1 and Toshimichi Fujiwara1 

lIns古if:utefor Protein Research， Osaka University， 3-2治madaol<再

Suita， Osaka 565-0871， Japan 
2AIRTECH CO.， LTD. 3-28-18 Shinyosh~協'higash~ Kohoku-，蛇

め!kohameち焔'flagawa223，・.0058，よapan

Solid-武，ateNMR spectroscopy is one of the powerful methods for the structural 

analysis of supramolecular systems.持rayor solution・-stateN阿Rexperimen也 arenot 

applicable to such systems-e.g.， membrane proteins. During the decades， a variety of 

methods we陀 proposedfor the structural study such as resonance assignmen也，

distance measurements， dihedral angle determination， etc. ln all cases， however， the 

applicabili却ofthese techniques to such systems is limited due to the low sensitivity 

and the low resolution of the signals in the solids.官lela吐，erproblem is overcome by 

multi-dimensionaJ (3D or 4D) N阿RexperIments that陪quirethe high sensitivity.官官

purpose of this work is to develop the systemthat can be used for the increase of the 

sensitivity. Cooling the samples to the ve吋 lowtemperature is a way to acquire the 

high sensitivity. The magnetization is inversely propoltional to the absolute 

temperature of the sample according toCurie's law. Furthermore， the thermal noise is 
reduced in propoltion to the square root of the temperature. We will show the system 

that creates the li司uidnitrogen temperature at the rotor in MAS probes. The low 

temperature is achievable with flowing of， bubbled nitrogen gas. However， that 

operation consumes liquid nitrogen massively for long time experimen也官lesystem 

operated in this study creates nitrogen gas with the nitrogen separa随時.官leamount 

of liquid nitrogen consumption is reduced by 4，3 times in this system. Nitrogen gas 

with purity of 99 % is generated from the compressed aIr through series of five 

nitrogen separators掴Thenitrogen gas is cooled to around 190 K in the chiller and then 

chilled through the heat exchanger with liquid nitrogen at 77 K. As the result， the 
temperatu陀 atthe samples is 110 K. Theoretically， the signal to noise ratio at 110 K is 

4.5 times lager than that at room temperature， Actually， the preliminary experimen也
suggest that the sensitivity at 220 K is '1.5 times higher than that at 340 K in 

accordance with Curie's law. Development of bearing and drive gas for MAS is currently 

under progress.官lelarge sensitivity enhancement is expected by combining this 

system and the lH detection technique which we presented at the 43rd NMR 

conference for deuterated samples under very fast MAS and hiヨhmagnetic fields. 
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Systemfor storing hyperpolarized 129Xe gas during production in a 

4.7T magnetic field 
Atsushi Wak出1，2，Kazuhiro Nakamw-a1ぺJeffKershaw1

へ
DavidWright1

へIwaoKanno' 
lAkita ~esearch Institute ofBrain and Blood Vessels， Akita， Japan， 

L. Akita Industry Promotion Foundation， Akita， Japan 

L低 techniquesusing hyperpolarized 12~e have the potential to provide quantitative 
measurements of cerebral blood blow and oxygenation in human brain tissue. Large 
volume郎s(や>O.5Lυ)0ぱfh副igl傍11匂ypolarized 
measurements. A promising method to produce _ !he required gas is to optically pump a 
helium diluted mixture of Rb vapor and 129Xe gas at -high pressure and then 
reconcentrate the IL.:.Xe by freezing. However， t由hiおsmet白hods卸uf首fe釘rs'f企tぬompolarization loss 
b均yaf1島as坑trelaxation process in temperatures close to the lOXe melting point and in low 

fields (仰0.0例1-0.1T乃).In an attempt to suppress this relaxation， we constructed a system 
that can be placed in the field of a 4.7T MRI. A 129Xe storage cell was placed in由e
magnet bore and connected to the diluted gas supply line， a liquid nitrogen (LN2) line 
and a vacuum line. The LN2 line allowed LN2 to circulate around the central Cu tube 
and freeze the 129Xe out of the gas mixture. The vacuum line had two roles; first to 
evacuate the thermal shield， and secondly to allow the introduction of a warm自由dinto 
the shield space to quickly thaw the 129Xe ice. Before and after freezing， the 1ロ29Xegas 
flowed into a sample cell placed i加ns悶S幻id批el;tb副ir，吋dc伺ag'伊ec∞oi註1tuned to the 
also sitting in the magnet. The sustained polarization ratio (= polarization after 
thawinglpolarization before freezing) was estimate~ 合om the N1v依 signals.The ratio 
was found to be 0.6同 0.7，and the relaxation time of 129Xe ice at around 77K was 1.2-1.6 
hours. These results indicate t由ha剖tthe current system is not effi五ici民en凶1託te釦no仰ugl偵1tωo provide 
s却uf節r百icien蹴t polarized 
(Ackn悶owledgemen酷1氏t:Ak恒it旬aPr問ef島ectur問eCollaboration of Regional Entities for the 
Advancement ofTechnological Excel1ence， Japan Science and Technology Agency.) 
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75 As， 1l3，1l5In and 123Sb NMR studies of indirect nuclear spin-spin coupling in 

InX(X=Asラ Sb)

Takahiro 時ima，1 t Kenjiro Hashi， 1 Atsushi Goto， 1 Tadas副 Shimizu1組 dShinobuOhぜ
INational Jnstitute for Materials Science， Tsukuba， Jbaraki・305・0003，.J.中 an

2CREST， .J.正lpanScience and詑chnologyAgency， Kawaguchi， Saitamα332・0012，Japan
tPresent address: Department of Chemistry， Gra.ぬateSchool of Sctence，め/0的 University，

め/0的 606・8502，Jl伊αn

The discovery of晶ctoringalgorithm by Shorl that enables us to factorize large integer 
numbers drastically faster th組 doby usual methods has motivated many researchぽsto 
develop quantum computers (QCs). Several systems such as Josephsonjunction， ion trap組 d
N恥1Rhave been proposed so far as 悼ysicalsystems to implement the quantum computing. 
Among them， NMR having an excellent proper匂， in the decoherence time is a promising 
candidate for the practically used 母C.Indeed， a 7-qubits QC has been realized by liquid-state 
NMR using five 19F and two 13C nuclei in a molecule as qubits? Moving into solid state 
equipping a periodici貯is，however， desirable in terms of the scalabili句'ofthequbit. Recently， 

semiconductors are suggested to be a device material of the solid-state N恥1RQC.3，4 It Is 
e節cientto use註lesemiconductor for the NMR QC， because we can utilize highly advanced 
processing techniques and an optically pumping血鍋odfor initia1izing血equb江 SomeN恥1R
QCs performed on the semiconductor use an indirect削 cl批le訂 s申pi加n仔.叩i血ni加n酷lte倒r悶acti討∞伽O倒∞nf伽b祉ra 
q伊u組加mg伊at総eoぱft由hecontrolled-NOT operation. It is important for finding the material suitable 
for the solid-state NMR QC to estimate accurately the indirect sp血 couplingin several 
semiconductors and to obtain information about correlation with the electron structure， but 
has not been completely clari長edyet. 

Although the studies of the indirect nuclear spin coupling in註lesemiconductors open 
up in 1950s，5 many ofthem have focused on III-V semiconductor ofInP. Since the InX(X= P， 
As， Sb) semiconductors adopt zinc-blende crysta1-struc加rewi血由ela制ceparameter白紙

di俄:rsa little each other釦 d由.ushave similar band s位協加re，we can expect to acquire也e
correlation of the electron structure and the indirect spin coupling by measuring their J va1ues 
correctly. 

ln the present work， we measure the single-， double-and出ple-resonanceNMR of 75 As， 

113，115In and J23Sb with or wi吐10utCP and MAS for血elnX (X = As， Sb) semiconductors in 
order to obtain accurately the coupling constant JおIrthe indirect nuclear spin-spin int町action
between neighboring spins of 113，l15In and X百leredllced∞upling constant is ca1culated for 
discussing the correlation between the indirect spin-spin coupling and the electron structure of 
the lnX (X = P， As， Sb) semiconductors. 

1. P. W. Shor， Proc. of the 35幼 AnnualJEEE Symposium on Foundation of Computer 

Sicence， 1994; 
2. L. M. K. Vande 
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Establishment of annotation processing system 

forBMRB database at PDBj 

Eiichi Nakatani 1久YohMatsuki 1).， H町ukiNak儲nura2ラHideoAkutsu
2 

1 Japan Science and Technology Agency -BJRD， 

2 Jnstitute for Protein Research， Osaka University 

Bt-.偲Bis a database of N.MR da抱 forproteins and nucleic acids， which is maintained by 

BioMagResBank (UW-Madison， WI， USA; PI， John L. Markley). New BMRB data format 

(N.MR-STAR Version 3.0) have been developed by BioMagResBank， and也edata deposition 

interface and so食waresfor annotation processing have just been renewed. 

In December 2004， a local depωition site with 

ADIT-N.MR as a Bt-.位BWWWdepo尚 onint紅白ω

was estabHshed at Institute for Protein R，邸e訂ぬ

(IPR)， Osaka University as an activity of PDBj 

(針。teinData Bank japan ; httO://www.odbi.org )， 

and we began to accept N恥1Rdata伽 m問 searchers

as well. Furthermore， we have started the annotation 

processing of deposi胞den出esvIathe ADIT-NMR 

in August 2005. 

Fig.l The top page of ADIT-N恥位主

The annotation processing at PDBj is performed according to the proced間 S創出郡白紙 at

BioMagResBank.百leBMRB so貴waresare used for validating and checking data format， 

v出身ingchemical shi貴assignment，tracking foren出esofPDBjヲ andso on. Al1 en出esare 

transmitted to BioMagResBank after annotationprocessing at PDBj.百leseen出esare added 

toB:t¥依B'database web servers， andare released to public from BMRB組 dPD陵j.

In the poster sessionラweshow

how we validate and annotate 

deposited entry. 

• Checking ftmctions 

• Verifシingof chemical 

shift assIgr盟lent

• En句rtracking system 
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• Others 

BioMagResBank 

Autfior 

。
。

Author 

Fig:2' /. 'Fheflowof開 triesbetweenPDBjand BioMagResBank 
、，三る

♂
 

t2 
宅

也
ぜi
，
 

Deposit your N.MR da匂.toPDBj BMRB.si偲 t

(URL:ht加:/lbnirbadiωrotein.osaka-u:ac:iolbmrb-aditn

ロ
O

F
h
d
 

ワ白



Author Index 





Author index Masa出 Aoki AP29 Kevin J. Barnham BLL2， 

Masaaki Aoki NP73 TimBasωw BLS6 

A M鎚 aakiAoki NP74 J叙おoD.vanBeek NP1l5 

Tak甜 lasaAbe AP36 Mas踊 kiAoki NP75 Anirb組 Bhunia ALS21 

YukoAdachi AP4 M鎚踊kiAoki NP76 AI位 andreM. J. J. Bonvin AP49 

YukoAdachi AP7 Masaa組Aoki NP77 DanieI P Bradley BLS13 

CGAdda ALL3 Masaaki Aoki NP78 

Junichi Aiboshi AP147 Kazunori Ariおku AP144 C 

T叩 lOyasUAIzawa NP17 K脇田oriArifuku AP147 BinCai AP67 

Tomoyasu Aizawa NP15 Kaz凶 oriArifi永u L24 Roberto Cappai BLL2 

Tomoyasu Aizawa NP19 Kazunori Arifuku L51 LynetぬCegeIski KL2 

Tomoyasu Aizawa AP38 Kazunori Arifuku NP141 Jerry C. C. Chan BLS3 

KayoAkagi NP21 Cheη，1 H. Arrowsmith AP60 Jerry C， C. Ch組 BLS24 

Kenichi Akagi ALS15 Shinichiro Asai AP33 Ling剖gaChan ALL4 

K但 U抑.daAkasaka ALS8 Kazuyuki Asakawa AP30 P.-H. Chan AP52 

Kazuyuki Akasaka BLS17 NaokiAsakaw器 BLS5 Shing-Leng Chan ALS21 

SaωkoAk総 hi NP16 Naoki Asakawa NPI04 C.F. Chang ALL2 

KengoAkiba NP110 TetsuoAsakura AP120 Chieh.圃WeiChang AP135 

N.Akiyama L13 Tetsuo Asakura BLL3 Chi-FonChang AP59 

Hideo Akutsu ALS15 TetsuoAs紘ura Ll2 Chi-Foll Chang AP82 

Hideo Akutsu AP153 TetsuoAs紘町畠 NPU5 Chung-ke Chang AP47 

Hideo Akutsu AP156 KatsuoAs紘ura L24 John C. H. Chao BLS24 

Hideo Akutsu AP92 Katsuo Asakura NP142 David R Checkley BLS13 

HidωAkutsu L2 Katsuo Asakura NP3 C悩np組 Chen ，ALS4 

HideoAkutsu NP110 OsamuAsami ALS12 Chinpan Chen AP45 

Hideo Akutsu NP1l4 A加ぉ:hiAsano NPlOO C悩u-YuehChen ALS16 

Hideo AKUTSU BLL1 Tatsuya Asanuma AP134 EvaChen ALSl 

Emesto E. Ambroggio BLL2 Sonoko Ayabe L26 Qu制Chen ALL5 

N.Anazawa NP101 Wen-Hua Chen BLS3 

RFAnders ALL3 B Yi-ChunCb回 ALS16 

IsaoAndo NPI06 DaichiBaba ALL8 Ch船・ShengCheng AP49 

ItiroAndo APl44 J.1. Babon ALSIO Jya-WeiCheng AP66 

ltiroAndo L24 M.Baca ALSlO Yuan-Bin Cheng AP82 

ltiroAndo L51 LeonA. Bach AP46 D佃 1HieuChi AP151 

ltiroAndo NP141 日組関，1Bae AP63 Seung-W∞kChi ALS3 

RyokoAndo BLS15 Guo抑mBai BLSll Y四-ChiehChi佃 g AP47 

Takahiro Anzai AP6 Ja・HyunBaik AP62 Ching-Te Chien AP83 

IchioAoki NP136 HoTuBao APl51 Eriko Chikaishi ALS15 

A-l 



Eisuke 'Chikayama AP149 F Kazuo Furiha絡 NP81 

K..H. Chin AP61 L. Fabri ALSlO Colin A. Fyfe L26 

Yick-Pang Ching AP68 Miaoqing Fang ALS2 

Sung-J ae Cho ALS18 WeiFeng ALL4 G 

Byong-SωkChoi ALS18 ZPFeng ALL3 Michael Garwood BLS12 

Byong-Seok Choi AP57 Gerardo D. Fidelio BLL2 PaulRGooI句F BLS2 

Chang-Hung Chou AP83 MFoley ALL3 AtsushiGoω AP127 

H.T.Chou' ALL2 Briony E. F orbes AP46 Atsushi Goto API55 

Hui-Ting Chou AP59 Lucio Fryゐnan PLL3 YujiGoω AP31 

S.-H. Chou AP61 Nω戸U<IFuiii NP121 YujiGoto NP1l4 

J. Christodoulou AP52 Aki Fujikawa NP97 YukiGoto AP70 

David T.Chuang AP59 Akihiko Fuiikawa NP136 YukiGoto L20 

Woei・JerChuang ALS16 Kaoru Fujimura AP8 Kaz四 laGoωh AP127 

Sぬ:pb阻 SMChung AP68 YukoF可ioka NP24 Peter Guentert AP145 

John R. Couchman . AP44 Naoki Fujitani AP26 P. Guntert AP79 

Hideaki Fuiiwara AP139 Peter Guntert AP146 

D 国de紘iFujiwara AP140 Pe附Gt脱出 AP148-

Robe比J.Davis APBl Hideaki Fujiwara AP4 PeterGunte抗 AP29 

Makoto Demura 一AP38 日ideakiFujiwara AP7. Pe旬rGunt倒 AP36 

Mak，ωoDemura 一一 NP15 Kenichiio Fujiwara . ALL8 PeterGunte託 AP5' 

MakotoDemura NP17 MasakoFujiwara -AP144ι Xiafirong Guo ALS13 

Makoto Demura NP19 MasakoFuiiwara L24 

FengDeng AP131 Masako Fujiwara L25 H 

FengDeng BLS宮 Masako Fujiwara NP141 Masaki Hagihara L20 

D. DeSouza ALSlO Toshimichi Fujiwara AP153 ' Shinya Hagihara AP70 

Jannie S.J. van Deventer BLS21守 ToshimiChi Fujiwara AP92' Shinya Hagihara L20 

Nicholas E. Dixon ALS17 Toshimichi Fujiwara L2 Okamoto 陶 ime L4 

C.M. Dobson AP52 Toshimichi Fujiwara NP110 Tω:hi戸耐 Hamada AP36 

M. Dumoulin τE AP52 Toshimichi Fujiwara NP1l4 KeeSungHan BLS20 

Peter'Duxson BLS21サ Yasuhiro Fujiwara API09 Kyou-H∞nH佃 ALS3 

TakωhiFukano BLSI5' OcHooHan BLS20 

E' MasおhiFukuchi AP93 Shingo Hanaoka .NP16 ， 

Ayako' Egawa NP110 MasashiFukuchi NPIl9 D. Flemming Hansen BLS18 

Taro Eguchil AP128 H柱。戸JkiFukui L23 Masasbi Hara ALS15 

HiroshiEndo NP76 日なoshiFukui BtS4 Masashi Hara L2 

K但 unakaEndo AP125 JunkoFukuωmi ，:AP7 、 T泳悶hiHarada ALS12. 

Ojeil F， Ezomo ， • AP33; JunkoF由 ltomi AP4 Daisukb Hasegawa る12

KitÌg~Ueung Fung ‘AP68 JunHase伊wa BLS17 

A-2 



Tsunemi Hasegawa AP25 TakashiI五raga AP134 Chω-HsiungHsu AP135 

Kenjiro Hashi AP155 Yueki Hirai NP12 S.-T.D.Hsu AP52 

Takafumi Hashimoto BL84 Keiko 回rakawa AP147 Shang陶 TeD.Hsu AP49 

K. Hashizume AP107 涜mkaHirao NP69 Shaw~Man Hsu AP83 

KeikoHatae L26 YuukaHirao NP16 WeiHu L5 

AkikoHatakeyama NPl11 T国hifumiHiraoki NP102 Kuq・ChunHuang AP66 

Moriaki Hatakeyal11a NP90 Takashi Hirayal11a AP149 Shing-Jong Huang BLS3 

Minoru Hatanaka L3 Takashi Hiray組 1a AP80 T.-h.Huang ALL2 

Reiko Hatta NP77 Takashi Hiray;佃 1a AP9 Tai-huang Huang ALS14 

Mine戸.lk:iHattori AP134 Y Hirayama BLS22 Tai・huangHuang AP47 

MineyukiHa抗ori AP86-1 Hidekazu Hiroaki AP8 Tai-hu組 gHuang AP50 

Yoichi Hayakawa NP19 Hidekazu Hiroaki L14 Tai-Huang Huang AP59 

Kikuko Hayamizu AP86-1 Hidekazu Hiroaki ALL8 Tai-huang Huang AP82 

Fumiaki Hayashi AP34 Hiroshi Hirota AP34 T-hHuang AP48 

Fumiaki Hayashi AP36 Hiroshi Hirota AP36 Zhong~Xi組 Huang AP67 

Fumiaki Hayashi NP73 Hiroshi Hirota NP73 JunghyeH油 AP53 

Fumiaki Hayas悩 NP74 H汀oshiHirota NP74 Dennis W. Hwang AP135 

FUl1Uaki Hayashi NP75 Hiroshi Hirota NP75 Lian-Pin Hwang AP135 

Fumiaki Hayashi NP77 日iroshiHirota NP76 

Fumiaki Hayashi NP78 阻roshiHirota NP77 E 

Ful11Iaki Hayashi NP86 Hiroshi日rota NP78 Akira Igarashi NP99 

Gosuke Hayashi L20 ChienHo ALL10 Shunsuke Igarashi L19 

KokoroHayashi NP20 M叩 g-RuHo ALS4 Takeshi 1伊chi ALSI2 

Shigenobu Hayashi BLS7 M. Honda NP101 Akiko Iihara NP23 

Shigertobu Hayashi Ll Masayoshi Honda L3 Akiko Iihara L9 

Yoshihide Hayashizaki AP27 EunmiHong ALSl1 TakぬiroIijima APl55 

Yoshihide Hayashizaki AP29 Yuki Horie AP33 Tak油危oIijil11a NP122 

Yoshihide Hayashizaki NP78 Fumitaka Horii API26 Yasuko Iizuka NP2 

Yoshihide Hayashizaki NP86 FUl1Uta主aHorii NP124 A. Ikeda NP152 

Madeleine J. Headlam ALS17 Masami Horikoshi NP18 R刊 ichilkeda NP122 

1. Heinmaa ALLll Masataka Horiuchi NP24 Yochi Ikeda NP1l2 

Choybeong Hew AP43 Fumitaka Horri AP94 Takahisa Ikegami AL815 

Toshihiro Hi伊chi NP136 Hirok叙 uHoshino NP15 Takahisa Ikegami L2 

TakashLHigurashi AP31 Masaru Hoshino AP31 Teppei Ikeya 一 APl48

Hikaru Hemnu AP25 Kazuo Hosoda NP2 T叩peiJkeya L7 

Hik叙l1Hemnu BLS17 Masami Hosono NP3 Mitsu 1kura ALLl 

AnitaHil1 。BLS6， Yao同HusnHsieh .ALS16 Mitsuhiko Ikura BLS15 

Jun Hitabayashi AP25 Chun呂田Hsu AP51 Hirohiko lmai AP4 
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Takaolmai ALS19 YutakaIto AP6 Masakatsu Kamiya AP38 

Takao lmai L6 YutakaI:ω L14 Yuki Kamiyama L21 

y. Imaizumi BLS14 Yu旬kalも0 L3 NaokiKamo NP20 

Kenii lnaba ALS12 Yutakalto L7 NaokiKamo NP1l2 

Fuyu:hiko lnagaki AP150 Nori戸水iIwas紘i AP37 TamioKanai NP3 

Fu戸品ikoInagaki NP24 Nori戸泳iIwasaki NP16 KeIリiKanazawa AP72 

KyokoIno鴎 NP75 Kentaro Iwata NP1l4 Kenii Kanazawa L24 

Makoto Inoue AP27 Kenii Kar切zawa L25 

Makoto lnoue AP29 J Koji Kanehashi AP130 

MakoぬInoue AP34 Michael J. J anik AP131 KojiK組 ehaぬi NP90 

Makoto Inoue AP36 Sivar創nanJayar開聞1 AP43 Akari Kaneko AP139 

Makoto Inoue NP73 Jm必∞J民 ALL8 Akari Kaneko APl40 

Makoto Inoue NP74 MaleneRing対的ingJens聞 BLS16 Akari Kaneko AP7 

Makoto Inoue NP75 Slobodan Jergic ALS17 ShoK組 esaka NPW6 

MakoωInoue NP76 Jey釘'am組 Jeya主加白肌 BLS15 S朗 gWonKang ALSll 

Makoto Inoue NP77 Changwen Jin ALS13 Sa-OukKang AP58 

Makoto Inoue NP78 Dong-Yan Jin AP68 Sarara Kannari NP3 

Yoshio Inoue BLS5 日戸m-SωbJung AP64 IwaoKanno AP154 

Yoshio Inoue NPI04 Jin-Won Jung AP60 K. Kailou API07 

Munehiro Inukai NP89 Jin・WonJung AP64 MasamiKanz紘i BLS4 

Satoko Ishibe L3 S. Kasahara NPI03 

Hiroyuki Ishida AP127 K Midori Kωai L26 

Nobuaki Ishida API'38 Nonnan Kachel ALS6 Yusuke Kasai NP1l6 

Hiroki Ishii NP119 Hideto Kuribayashi BLS13 K. Kasuya NP98 

Takeshi Ishii NP2 H討。戸lkiKoyano NP123 Takeshi Kasuya AP30 

Sonoko Ishino AP32 Akinori Kagawa BLS25 MasaωKatahira ALSl9 

Dai自hukeIshioka NP118 Masatsune Kainosho AP148 MasatoKa旬以ra L6 

Michiko Ishizu AP37 Mas蹴 uneKainosho AP5 Masakazu Katωh NP13 

Yasuko Ishizuka AP71 Masatsune Kainosyo KLl Taeko Kataoka L24 

Yasuko Ishizuka AP72 Hironori Kaji AP126 YukikoDoi・Katayama AP34 

Eiji 1ω BLS4 Hironori K匂i AP94 AkiraKato L8 

Kaori Kurashima-Ito AP42 Hironori Kaji NP124 KoichiKato ALS12 

Kaori Kurashima-lto L7 TsuぬmuKajino ALS12 KoichiKaも0 AP30 

Shigeyasu Ito AP25 Yoshinori Kakitani NPllO Koichi Kato AP41 

YokoIω AP36 HatlS Robert Kalbitzer ALS6 Noriko Kaω AP128 

YoshimasaIも0 NP132 百羽iO. Kamatari ALS8 Seiichi Kato NP122 

Yoshitaka Ito Ll1 Atsushi Kameda AP31 Yuusw証eKato NP15 

YUtakallω AP42 Kaz曲iroKamiguchi AP133 Etsuko Katoh NP21 
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Kyosuke Kawaguchl NP17 Jae-Sung Kim ALS3 Toshl戸kiKohno L16 

Taku Kawahara NP3 Ji-H∞nKim AP56 Toshl卯kiKohno L9 

YukoKawai NP136 Ki圃WoongKim BLS26 Toぬi戸lkiKohno NP13 

Izuru Kawamura BLSl MinJungKim ALS3 Tos悩戸永iKohno NP23 

lzuru Kawamura NP112 Seong心kKim AP57 Kaoru Koike AP147 

Keiichl Kawano AP38 SungJ∞rnKim KL2 Chojiro Kojima AP40 

Keiichi Kawano AP39 Tae-SikK政1 BLS19 Chojiro Kojima AP70 

Keiichl Kaw問。 NP15 Won-JeKim AP54 ChojiroKojima L20 

Keiichl Kawano NP17 WooTaekKim AP63 Chojiro Kojima NP20 

Keiichi Kawano NP19 Yong-jin Kim AP54 Chojiro Kojima NP21 

Keiichi Kudou L23 Atsuomi Kimura AP139 Ko・Kiぬmimoto AP108 

David W Keizer AP46 Atsuomi Kimura AP140 Ko-Ki Kunimoto AP109 

DWKeizer ALL3 Atsuomi Kimura AP4 Tetsuro Kokubo L14 

Ke勾iKubota NP2 Atsuomi Kimura AP7 活1地iKomata AP26 

Jeff Kershaw AP154 Osamu Kinoshita API09 Chieko Komatsu L16 

AshrafTaha Khalil AP83 Masahiro Kitagawa NP89 Chieko Komatsu NP13 

Yoshiki Kida NP3 Mas枇riroKitagawa AP95 Masa紘iKom儲 u AP41 

Gi戸luKido NP122 RyoKi拙 ara AP30 EikiKomin佃lI AP39 

Akihiko Kikuchi BLS15 Ryo Kitahara BLS17 T. Komoto API07 

T.Kigawa AP79 Mic泌koKi加。 L9 T.Komoto NPIOl 

Takanori Kigawa AP27 Michiko Kitano NP23 T. Komoぬ NP98 

Takanori Kigawa AP29‘ Tsukasa Kiyoshi AP72 Tad~hi Komoto NP99 

Tak剖.oriKigawa AP34 BenCBKo AP68 Bo∞n島除l.ト-K AP44 

Takanori Kigawa AP36 Juns組gKo AP57 Seizo Koshiba AP27 

Tak組oriKigawa NP73 Sun舘eonKo AP53 S. Koshiba AP79 

Takanori Kigawa NP74 SunggeunKo AP63 Seizo Koshiba AP29 

T泳叙toriKigawa NP75 Yoshihiro Kobashigawa AP150 曲。戸.uciKoshino Lll 

Ta孟組.oriKigawa NP76 Hisanori Kobayashi L6 Hiroyu孟iKoshi∞ L22 

TaI儲noriKigawa NP77 Atsuo Kobayashi AP29 TakぬideKouno AP39 

Takanori Kigawa NP7s Kuniko Kobayashi L16 Y総 ushiKoyama NPllO 

Naoki Kihara NP1l2 Kuniko Kobayashi NP13 ZhiheKuang AP46 

JunKikuchi ALS12 M. Kobayashi AP28 N.Kumada BLS22 

JunKikuchi AP149 N. Kobayashl AP79 Yas'域主iroKum必i AP38 

Jun KiKuchi AP80 Toshitatsu Kobayashi NP21 Yasuhiro Kum水i NP15 

JunKi如.chi AP9 Y Kobayashi L15 Yasuhiro Kumaki NP17 

JunKikuchi Ll7 Akio Kobori L20 Penmetcha Kumar ALS19 

Do羽youngKim ALS3 Hiroy此iKogure NP2 回ro'川 iKume匂 NP24 

Hyun-Jung Kim AP55 Terumi Kohiyama NP102 J.R. Kumita AP52 
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Atsushi Kuno AP25 M組 -HoLee AP87 Yu-Chi Lin AP82 

Yao・HaurKuo AP83 MeIChin Lee ALS21 Yun-Sheng Lin AP83 

Eriks Kupce ALS23 Misuti Lee AP85 ZhiLin ALLlO 

Eiji Kurimoto ALS12 S.J. Lee ALL2 Maili Liu BLSl1 

Tomomitsu Kurimoto NP142 SangGapLee BLS26 Shang~Bin Liu BLS3 

Tomomitsu Kurimoto NP3 Sh加 -ChenLee AP50 Shou-Heng Liu BLS3 

Shigeki Kuroki AP133 Si-Hyung Lee ALS3 Yaw-JenLiu ALS20 

Shigeki Kuroki NPI06 Soonchil Lee BLS26 涜1・ChenLiu ALS16 

Chisato Kuros泳i NP77 Wei-TinLee AP50 Yu・NanLiu AP49 

日iromichiKurosu AP120 Wei-TinLee ALS14 Shih-ChiLo AP45 

Hiromichi Kurosu NP96 WeontaeLee ALL9 JiafuLong ALS9 

E五romichiKurosu NP97 W叩 ntaeLee ALSll Jia.FuLong ALL4 

Takuzo Kurotsu . NPIOO W∞ntaeL田 AP44 Yuan-Chao Lou AP45 

Daisuke Kuwahara L4 Wωntae Lee AP53 羽1組瞬ChaoLou ALS4 

Daisuke Kuwahara NPl23 Wωntae Lee AP60 FionnaLou凶lin ALSl 

Motoki Kyo L20 Weontae Lee AP62 Grant C. Lukey BLS21 

恥1ichikoKudo ALSl9 W∞ntae Lee AP63 QingLuo AP94 

Wemer Kremer ALS6 Wωntae Lee AP64 QingLuo 8凶 8

W∞ntae Lee AP65 Pmg"Chiang Lyu ALS20 

L YoungJu Lee AP86-1 Ping-Chiang Lyu AP49 

HorigyanLi AP68 YoungJuLee AP86-2 

YangLiu AP43 AndrewLewis L26 M 

Tong-Lay Lau BLL2 Hori窃ranLi AP67 SuhyunMa AP65 

Jens J. Led BLS16 HuaLi AP29 J∞1 Mackay ALSl 

Jens J. Led BLS18 JunLI ALS7 Atsuhiko Maeda NP24 

Alan Yueh-Luen Lee AP45 Song-ZheLi AP62 MarikoMaαIa AP127 

BongヲinLee AP54 YouLi ALS13 ShiroMaeda AP108 

Bong-Jin Lee AP55 Sung-Kil Lim AP62 S悩roMaeda AP109 

Bong.Jin Lee AP56 Sung-Kil Lim AP65 AyaMaeno ALSl2 

Bong-Jin Lee AP58 Donghai Lin ALL7 Kuniyoshi Maezawa AP128 

Bong~Jin Lee BLL4 Donghai Lin ALS7 NobuoMaita ALL8 

Chang-Jin Lee AP58 Ku・FengLin AP49 KozoMakino NP22 

Changjun Lee APl1 Wen-Chang Lin ALS4 Tapas Kumar Mal BLS15 

Chul-Jin Lee AP60 Y.J.Lin ALL2 Taisuke Manaka NPl23 

Chul-Jin Lee AP62 Yi-JanLin AP146 Florea 'Marica L26 

J∞n.HwaLee ALS18 Yi-JanLin AP29 S. Mぽuno NP98 

Jun-G芭wLee AP87 Yi・JanLin AP59 Colin L. Masters BLL2 

KyuhongLee BLS9 Yi♂mg Lin AP66 T成ashiMasutani AP139 

A-6 



Mi主a"Masuyama AP32 HajimeMita BLS17 Kayano Moromisato AP42 

Keiko Matsubara L9 HajimeMita NP12 YokoMotoda AP29 

Keiko Matsubara NP23 Fumi界記Mitsumorl AP137 YunMou BLS24 

Koshi Matsubara NP14 F開討戸lk:iMitsumori BLS12 Sseziwa Mukasa AP143 

T閉まhikoMatsubara AP26 Fumiyuki Mitsumori L27 KiyohiωMurai AP35 

Takayoshi Matsuda AP29 K位凶oriMiura NP15 ChihoMurak叙ni ALS12 

Takayoshi Matsuda NP73 KeisukeMiy依ubo AP128 Mika Murakami NP105 

Takayoshi Matsuda NP74 Yohei Miyanoiri ALS19 K. Mur紘i BLS22 

Takayoshi Mats吋a NP75 YoheiMiy組 oiri L6 Junnos曲eMur加紘a AP108 

T泳ayoshiMatsuda NP76 Hiro戸lkiMiyashita L6 Shigemitsu Mぽ ase NP97 

Takayoshi M蹴 uda NP77 S. Miyashita BLS22 Michio Murata NP116 

TakayoshiM蹴 uda NP78 Atsushi Miyawaki BLS15 Yoshifumi Murata NPIOO 

Akimasa Matsugami ALS19 Mitsuhiro Miyazawa NP15 VJMurphy ALL3 

YohMaisuki AP156 So国 ukeMiyoshi NP136 KaoriMuω NP19 

YohMats叫d AP92 Toshikazu Miyoshi L5 S. Muyldermans AP52 

YohMatsuki NP114 Ta也shiMizoguchi NPllO 

Nobtiaki. Matsumori NP116 Meneyuki Mizuguchi AP39 N 

Daisuke Matsumoto NP17 Mineyuki Mizuguchi NPl9 Naofumi Naga NP97 

Shigeru Matsuoka NP1l6 Hide紘iMizuno BLS15 Aritaka Nagadoi AP37 

NorioMats凶 hima AP38 Kazuko Mizuno Ll8 Noriko Nagahori AP26 

Takariori Matsuura え ALS15 Motohiro Miz阻む AP125 Aisaku Nagai AP127 

Yasuteru Mawatari NP102 Takashi Mizuno NP88 Sat田:hiNagao NP12 

Kerrie A. McNeil AP46 Yukio Mizuta ALS5 Takashi.Nagao NP1l8 

Fangh田 Mei ALS7 Tonioyuki Mochida NP123 YukoNagas誌i L2 

Beat H. Meier NP115 M. Mochida NPIOl YukoNagasaki ALS15 

Mamoru Mekata Ll8 Y Mochizuki AP28 Kayoko Nagashima NP77 

Haydyn D. T. Mer刷1S BLS2 YMogami NP152 To苦悩oNagashima NP75 

Shunsuke Meshitsuka AP33 涜i-KeungMok ALS21 ToshioN砲事shima NP78 

Shin・ichiMikami BLS17 T. Momose NP152 Shigenori Nagatomo BLS17 

Tsu初muMikawa 宮L3 NozomuMori AP35 Shigenori Nagatomo NP12 

TsuωmuMikawa L7 Yoshihiro Mori AP39 M.Naik 、ALL2

N.Mimura V15 Koiisuke Morikawa AP32 日ironobuNaiki AP31 

勾rakaMinemura NP96 ; T. Morimura NP98 Hironobu Naiki NP114 

Masaki Mishima AP40 Eug四 e'HayaωMorita AP31 KateNaim BLS6 

Masaki Mishima L20 ShinMorita NP69 AkiraNaito AP91 

Mas依iMishima NP20 Hiroshi Moriuchi AP32， AkiraNaiω BLL7 

Masaki Mishima NP21 HitoShi'Moriuchi ALS5 AkiraNaiω BLSl， 

Tomok6 Misono ALS19 Yoshihito Moriwaki NP18 AkiraNaiω NP1l2 
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AkiraNaito NPl17 Katsu.yuki Nishimura NP1l8 T.O肱ubo Ll5 

Akira Naito NP118 Shin..ichiro Nishimura AP26 AyakoO加10 ALL8 

AkikoNakabω AP139 ShinぬroNishimura NP136 Youkichi Ohno AP147 

A回lShiNakagawa ALS15 Yoshifumi Njshimura AP35 T紘:ashiOhta AP26 

T邸泌hitoNakai NP121 YoshiぬmiNishimura AP37 Tohru Oishi NP1l6 

H釘ukiNakamura AP156 YoshiおmiNishimura NP16 Masashi Okada NPlll 

KazuhiroN紘叡nura AP154 Yoshi釦miNishimura NP18 Masashi Okada NP1l3 

Tak鋪:hiNakamura Ll1 Yoshifumi Nishimura NP22 HideyasuOk佃 1ura NP16 

Hiroshi Nak組 ishi AP71 Yoshihumi Nishimura NP69 Hideyasu Okamura NP69 

日iroshiNakanishi AP72 Tatsuya Nishino AP32 Hide'刊kiOkano ALS19 

ManabuNak組。 AP38 YusukeNis悩y組 1a BLS23 Hideyuki Okano L6 

Manabu Nakano NP15 ， Katsutoshi Nitta NP15 Hideyasu Okmaura NP22 

Michiko Nakano ALS12 Katsutoshi Ni伽 NP17 Michi Okonogi AP120 

Yosbinori Nakao NP132 Katsutoshi Ni抗a NP19 Masahiko Okuda NP18 

EiichiNakaぬm AP156 Xiaogang Niu ALL5 日ironoriOmi AP128 

Kaz曲ikoNakatani AP70 Tamio Noguchi AP33 AkiraM.Ono AP5 

Kaz油ikoNaka加li L20 Makoto Nomura AP70 KengoOnodera AP147 

Yasumoto Nakazawa NP1l5 MakoωNomura L20 Yuko Oonishi NP96 

KyeChunNam AP86-1 Mitsuru Nomura AP35 M蹴 anoriOsawa Ll9 

Yukinori Nara L9 R.S. Norton ALSlO T.Ota BLS22 

恥fichi量oNarazaki AP139 Ra戸n倒ldS.Norton AP46 S. Otomo(Z.-Y. Wang) AP28 

Michiko Naraz紘i AP140 RSNorton ALL3 S. Otomo(Z.-Y. wi組 g) L13 

Nobuaki Nemoto NP3 HirokiNose L4 Go伐創叫Otting ALS17 

Nobuaki Nemoto NP142 T. Nozawa AP28 Kiyoshi Ozawa ALS17 

Tadashi Nemoto AP72 Emi Nunokawa AP29 

Tadashi Nemoto L24 P 

Tadashi Nemoto L25 O KimmoP初陣onen AP145 

Takahiro Nemoぬ AP130 T.Ogino BLS14 Dharshana Padmakshan ' ALS17 

Nathan Neumann BLSlO Takasbi Ogino L21 J侃 Pano.zzo BLSlO 

Ma凶lewNeurock AP131 Keqji Ogur富 NP24 E. Pardon AP52 

Ir開.eOi-linNg AP68 Eok-S∞Oh AP44 Chin・JuPark ALSl8 

Y. Nisbi L15 Osamu Ohara NP75 Heeyong Park AP63 

T紘:ashiNishibara AP9 OsamuOhara NP77 Jiyoung Park AP57 

Tada飽:ru.Nishikawa NP16 Kousuke Ohgo NP1l5 KiD∞，kPark AP86-1 

Kaoru Nisbimura AP42 kぽuO肱i AP32 KiDeokPark AP86-2 

Katsu戸JkiNishimura AP91 Shinobu Obki NP122 Sam-S∞Park AP87 

Katsuy'uki Nishimura NP1l2 Sbinobu Obki AP155 KuanPeng ALS13 

Katsu戸JkiNishimura NP1l7 S凶 obuO肱i AP127 Weng Kung Peng AP95 
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A. Pines PLLl Marnoru Sato NPl6 Michio Shimizu LlO 

John L. Provis BLS21 Toshinori Saω AP26 Tadω悩Shimizu AP155 

Sharon Pursglove ALSI Hiroko S斜:oh L22 Tad鎚hiShimizu NP105 

Seung掴 BoSa帆 BLS26 Tad総.hiShimizu NPl21 

Q Ja∞b Schaefer KL2 Ta也shiShimizu NP122 

Xu-rong Qin NP73 Eiko Seki AP29 TaおめiSl日mizu NP88 

Xu・rongQin NP77 Eiko Seki NP73 Tadashi shimizu NP90 

EikoS己主i NP74 KeijiShimoda AP130 

R Eiko Seki NP75 Keiji Shimoda NP90 

C.Y. Robinson AP52 Eiko Seki NP76 Yuichi Shimoikeda AP130 

Simone Rochfort BLS10 Eiko Seki NP77 Hideaki Shimojo NP18 

Eiko Seki NP78 J∞nShin AP64 

S Yasuyo Sekiyama AP149 Jae-Sun Shin AP57 

Hazime Saito BLSl Yasuyo Sekiyama AP80 J∞nShin ALSll 

HazimeSaiめ NP1l2 Hiroshi Senbongi L7 Kazuo Shinozaki AP149 

Kazuki Saiω AP149 Chanwl∞Seo AP84 Kazuo Shinozaki AP80 

K抵抗iSaito AP80 乱白1・dukS即 AP38 Mω油iroShitakawa L14 

Koji Saito AP130 Min-DukSω AP55 Masahito Shirakawa ALL8 

Koji Saito BLL6 Y. Seo BLS14 Yoshitsugu Shiro BLS15 

Koji Saito NP90 Fr阻むesSeparovic BLL2 h必kakoShiro回 U AP29 

SI泊nSaito NP17 Fr組 .cesSeparovic BLS21 Mikako Shiro田 U AP36 

Satoshi Saiωh L6 HaruoS巴ω NP81 Mikalc:o Shiro田 U NP73 

Nobuya Sakai NP21 Ya-Ching Shen AP82 Mikako Shirouzu NP74 

Tomomi Sakai L14 YふChingShen AP83 MikakoS悩rouzu NP75 

Eri Sakata AP30 Jiahai Shi ALS2 Mikako S悩rouzu NP76 

Eri Saka同 AP41 Yun卯 Shi ALL5 Mikako Shirouzu NP77 

Aiko Sakurai NP14 Takehiko Shiba句 L3 MikakoS悩rouzu NP78 

Kensuke Sakurai API09 Takehiko Shibata L7 Jia-Hau Shiu ALS16 

Satoshi Sa主urai NPl Hiroyuki Shida NP99 A. Sh句i NP103 

Yoshihiro Sambongi BLS17 Yoshiki Shigemitsu AP6 AkiraShoji NP1l9 

A. Samoson ALLll Ichio Shimada BLL5 Na Young Sohn AP56 

Dh釘marajSamuel AP49 Ichio Shimada L19 Woo-sung Son AP54 

日iro紘iSasakawa AP41 Ichio Shimada L8 MasatoSone NP97. 

Hiroaki Sasakawa ALS12 Junya Shimada NPl24 Jiar凶ngSong ALS2 

Chizuru S鎚 aki API08 y. Shimada AP28 AndrewSowぽby LI0 

ChizuruS悩 aki API09 Y. Shimada L13 R. Stem ALLll 

Hiroaki Sasaki BLS17 HirokiShit凶m AP26 RA Stevenson ALL3 

K.Sato L13 MasaωShimizu AP31 YukiSudo NP20 
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Shih・CheSue ALS14 Makoto Takano NP21 Isei Tanida AP39 

Shih・CheSue AP47 H. Takashima Ll5 Masataka 羽田ho AP127 

Shih・CheSue AP50 Kenji Takasugi AP143 Masataka Tansho NP105 

Mariko Sugai NP13 Kenji Takasugi AP72 Masa叫mTansho NP122 

S.Sug阻 O AP79 Kenji Takasugi NP121 Masataka Tansho NP88 

Sumio Sugano AP36 Nob油iroTakaya AP137 Kaoru Tashiro NP3 

Sumio Sugano NP74 Nob叫lirOTakaya BLS12 Shin-ichi Tate ALS5 

F. Sl:igihara BLS14 Nobuhiro Takaya L27 Shin・ichiTate AP32 

Fuminori Sugihara Ll4 Shin-ichi J. Takayama BLS17 Takeshi Teilllo ALL8 

Takio Sugita NPll1 Kazu戸永iTakeda BLS25 Takeshi Tenno AP8 

M出 koSugiura NP132 K砿 U戸水iTakeda AP95 Takaho Terada AP29 

Hongzhe Sun AP67 Kazuyuki Tak吋a NP89 Takaho Terada AP36 

HongzheSun AP68 Mitsuhiro Takeda AP5 Takaho Terada NP73 

Michi鈎kaSuto AP9 K. Takegoshi NP103 Takaho Terada NP74 

Akihiro Suzuki NP12 K. Takego唱hi NP152 Takaho Terada NP75 

H‘ Suzuki AP28 Kiyonori Takegoshi AP93 Takaho Terada NP76 

H. suzuki L13 Kiyonori Takegoshi NP1l9 TakahoTer.吋a NP77 

日町u主azuSuzuki AP29 Kiyonori Takegoshi NP88 Tak必oTerada NP78 

Koh-ichi Suzuki Ll KohTak叩 chi Ll9 TakehikQ Terao BLS23 

Kouo Suzuki NP102 Shigeharu Takiya NP17 Hiro必oTerasawa L8、

Ryuichiro S田 uki AP25 JeremyTame AP42 Tsutomu Terauchi AP5 

YouSuzuki AP125 YukaTamiya Ll8 TsuωmuTerauchi APl48 

Kong Hung Sze ALL7 Y凶 ukeTamura ALS19 Jean J Tessier BLS13 

Kong-Hung Sze AP68 AkikoT:佃 aka AP36 D寄borahJ.Tew BLL2 

Akiko Tanaka NP73 YasuhiroTobu AP130 

T AkikoTi阻 aka NP74 Yasuhiro Tobu NP90 

Masahiro tabata NP102 AkikoTanaka NP75 Hidehito Tochio ALL8 

RyoTabata NP21 AkikoT，阻aka NP76 HidehiωTochio ALS19 

Hideki Tachibana ALS8 Akikol1佃aka NP77 HidehiωTochio AP8 

HulinTai BLS17 Akiko Tanaka NP78 HidehiωTochio Ll4 

Nguyen Tien Tai AP151 Chuzo Tanaka NP136 Hiroko Uda-Tochio AP35 

Junichiro Taka BLSl5 回rokiTanaka L2 Naciya Tochio AP27-

Hirokit誠ωhashi AP153 Ke.話iTan紘a AP30 Takeshi Todo L8 

Satoshi Takahashi AP31 Keiji Tanaka AP41 TakUya Torizawa AP5、
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Koichi Kato 名古屋帯立大学大学院薬学研究科 052-836-3447 

加藤晃一 467国 8603名古屋帯瑞穂区白辺通3-1 052-836-3447 

総滅叫@抑留'.nagoya-cu.齢 JP

YukoKato 東和大学工学部 092-541-1512 

加藤祐子 815-8510福岡市南区筑紫丘 1-1-1 092-552-2707 

yukato@ωhwa・u.ac.jp

Ikumi Kawahara 奈良先端科学技術大学院大学バイオサイエシス研究科 0743-72-5577 

河原郁美 生体高分子構造学講座 0743-72-5579 

630-0101 奈良県生駒市高山町8916-5 i-kawaha@bs.naist.jp 

lzuru Kawamura 横浜国立大学大学院工学府内藤研究室 045-339-4231 

川村出 240四 8501横浜市保土ケ谷区常盤台 79-5績浜国立大学 045-339-4251 

大学院工学研究棟303 d04sa202@ynu.ac.jp 

Keiichi Kawano 北海道大学大学院理学研究科 011鴫706-2770

河野敬一 060日 0810本L輯市北区北 10条西8T自 011-706-2770 

kaw，組o@sci.hokudai.ac.jp

Makiko Kawano 糊科学技術研究所研究第一郎 NMR/MS瀦定グループ 03-3474-6629 

河野牧子 140-0001 東京都品川区北晶1113-10-2 03-3474-6650 
m佃 ak吋a@吉郎向10.∞.jp
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Takanori Kigawa 理化学研究所 045-503-9203 

木JII 隆員1) 230-0045横浜市鶴見区来車町ト7-22 045-503-9643 

kigawa@jota.gsc.riken.j 

Sunnmi Kim (株)三菱化学科学技術研究センター 045-963晦 3131

金善美 227-8502神奈川県横浜市青葉台鴨志間 1000 045-963-4261 

kim.sunmi@ms.m-kag紘u.∞.jp

Paa孟konenKimmo 理化学研質所ゲノム科学総合研費センター 045-503凶9465

キモ パーツコネン 230-0045横浜市鶴見区末広町ト7-22.C519 045.503-9343 

kimmo@gsc.riken.go.jp 

Atuomi Kimura 大阪大学大学院保健学専攻 06-6879胸 2577

木村 敦臣 565-0871 大阪府吹田市山田丘 1-7 06.6879時2577

kimura@s池s.med.os紘釦u.ac.jp

Osamu Kinoshita 福井大学工学部生物応用化学科 0776-27.8635 

木下理 910-8507福井市文京3-9-1 0776耐27.8747

os制 u@晶cbio.ぬkui-u.ac.jp

Ryo Kitahara 理化学研究所播磨研究所 0791.58-2838 

北原亮 679由 5148佐用郡三日月町光都1-1-1 0791-58-2835 

ki拙 ar場spring8.or.jp

M叙noruKitsukawa 昭和電工欄分析物性センター 043.226-5223 

橘JII 守 267-0056千葉市緑区大野台トト1 043-226-5222 

Mamoru一回tsukawa@sdk.co.jp

Kirokazu Kobayashi 大阪大学総合学術博物館 06-6850-5769 

小林 広和 560-0043豊中市待兼山町 1-16 06-6850-5785 

hirawk@ch.w加 i.osaka-u.ac.j

Kuniko Kobayashi 三菱化学生命科学研究所 042-724二6289

小林邦子 194-8511 町岡市南大谷 11号 042-724-6296 

kuniko@libra.ls.m-kagaku.∞.jp 

Toshitatsu Kobayashi 奈良先端科学妓術大学院大学 0743-72-5577 

小林俊違 630四 0192生駒市高山町8916......5 0743-72-5579 

t-kobaya@bs.naist.jp 

Toshiyuki Kohno 三菱化学生命科学研究所 042-724-6285 

河野俊之 194-8511 町関市南大谷11号 042-724-6296 

tkohno@libra.ls.m-kagaku.co.jp 

Chojiro K句ima 奈良先端科学技術大学院大学バイオサイエンス研究科 0743-72-5571 

児嶋長次郎 630-0192生駒市高山町 8916巧

kojima@bs.naist.jp 

Ryohei Komatsu 福井大学大学院ヱ学研究科生物応用化学専攻 。776・27-8635
小松領平 910-8507福井市文京3-9-1 0776-27-8747 

ryohei@acbio.fukui-u.昌弘j

Hiro)'lホiKoshino 独立行政法人理化学研究所 048-467-9361 

越野広雪 351-0198和光市広沢2寸 048-462-4627 

koshino@riken.jp 
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Hiro抑永iKouno 

EJI野裕之

Takahlde Kouno 

河 野隆英

Hiro戸ホiKoyano 

吉家野宏行

Yasuh往ひKumaki

熊木藤裕

HideωKuribayashi 

栗林秀人

Junichi Kurita 

栗図鵬ー

Yukio Kuroda 

黒田幸夫

Shigeki Kuroki 

黒木重樹

Hiromichi Kurosu 

黒子弘道

Katsuhiko Kushida 

串回克彦

Hideki Kusunoki 

繍英樹

Daisuke Kuwahara 

桑 原大介

L 

HuaLi 

Huaしi(李華)

M 

Af百liationlAddress 

ブルカー・バイオスピン株式会社アプリケ一泊ン都

305-0051 禁城県つくば市ニの宮 3-21-5

富山直科薬科大学薬学館構造生物学研究室

930-0194富山市杉硲 2630

電気通信大学

182由 8585踊布市調布ケ丘 1-5-1東 6-110

北海道大学大学院

060-0810札根市北区北 10条西 8T自

バリアンテクノロジーズジャパンリミテッド

108甲 0023東京都港区芝浦←16-36住友芝浦ピル 8F

バリアンテクノロジーズジヤI~ンリミテッド
134-0084東京都港区芝滞4-16-36住友芝浦ピル

ブルカー・バイオスピン株式会社技術サービス都

305-0051 茨城県つくば市この宮3-21-5

東京工業大学大学院理工学研究科物質科学専攻

152-8552東京都目黒区大関山2-12-1-S1-20

奈良女子大学

630-8506奈良市北魚鹿西町

バリアンテクノロジーズジヤI~ンJ)ミテッド
134-0084東京都港区芝浦4-16-36住友芝浦ピル

三菱化学生命科学研究所

194-8511 町田市南大谷11

機器分析センター

182-0026東京都調布市調布ケ丘 1-'5-1

理化学研究所ゲノム科学総合研究センター

230申 0045横浜市鶴見区末広町1丁目7-22

A-30 

脚一

m
m
w

叫一倍
076開 434-7574

076-434-5061 

pd029003@st.toy.鉱湖周mpu.ac.jp

0424-43-5730 

koyano@cia.uec.ac.j 

011-706-3572 

011-706-3572 

kumaki@sci.hokudai.ac.jp 

03-5232-1238 

03-5232-1264 

hideto.kuribayashi@var蹴 inc.∞m

03-5232-1238 

03-5232・1264

junichi.kuriぬ@varianinc.∞m

029-852-1236 

029-858.0322 

yukio.kuroda@bruke.jp 

03-5734-2880 

03-5734-2889 

skuroki@polymer.titech.ac.jp 

0742-20.3461 

0742-20-3461 

kurosu@ω.nara-wu.ac.jp 

03-5232-1238 

03-5232-1264 

katsuhiko.kushida@varianinc.com 

042-724-6289 

kus脚;tci@libra.ls.mセ.agaku.co.jp

0424-43開5730

0424-43-5501 

kuwahara@cia.uec.ac.jp 

045-503-9317 

045-503-9643 

lihua@gsc.riken.go.jp 
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Shiromaeda 福井大学工学部生物応湾化学科 0776-27圃8635

前回史郎 910宇 8507福弁市文京3-9-1 0776陣27.8747

maedaゆcbio.fukui.u.ac.jp

Michal Malon 理化学研究所 048.467.9361 

マロニュ ミハル 351-0198梅玉県和光市平沢2-1 048-462-4627 

malon@riken.jp 

Waelchli Markus ブルカー・バイオスピン株式会社アプリケーション部 029-852.1235 

マーカスペルへリ 305四∞51 茨城県つくば市ニの宮 3-21-5 029.858-0322 

markus.waelchli@加 駒 山iosp加jp

Kyosuke Mamyoshi 大限大学大学韓理学研究科 06.6850-5790 
丸吉 京介 560由 0043大賑府豊中市待兼山町1-16 06瑚6850聞5774

maru@ch.wllni.osaka.u.ac.jp 

Hidefumi Masumoto University of T sukuba +81.29-853-5421 

masumoto@ctlab.bk.t8吹蜘.ac.jp

Takashi Masutani 大阪大学医学部保健学科 06切6879-2577

緋谷 隆史 医局物理工学講座医局物理化学研究室 06陣6879-2577

565-0871 大阪府吹回市山田丘1-7 mr0043mt@yahoo.co.jp 

YohMatsuki 大阪大学たんぱく震研究所 06.6879-8598 

松木陽 565由 0871 吹沼市山間丘小2 06-6879雌8599

yoh@protein.osaka・u.ac.j

Koushi Matubara 三菱化学科学技術研究センター 045国 963-3166

松原 康史 横浜分析センター有機分析グループ 045-963-4261 

227-8502横浜市青葉区鴨志磁町 1∞o 3709437@ω.m・kagホu.co.j

Nobuaki Matumori 大臨大学大学院理学研究科化学専攻 06-6850-5569 

松森 信明 560-0043大阪府豊中市待兼山町ト1 06-6850-5569 
matsmori@chem.sci.osaka-u.ac.jp 

Shunsuke Meshitsuka 鳥取大学大学韓医学系研究科 0859-34-8286 

飯塚舜介 683-8503米子市西町86 0859“，34-8068 

mesh@grape.med.蹴:ori-u.ac.jp

Ayaka Minemura 奈良女子大学生活環境学部 090-7949-7492 

峯村 綾香 630-8268奈良県奈良市大草山町3メゾン K冶4-0

mineaya@crux.ocn.ne.jp 

Kats曲ikoMinoura 大眠薬科大学 072-690-1039 

箕浦克彦 569-1094高槻市奈住原4の20の1 072・690-1039

minoura@gly.oups.ac.jp 

MぉakiMishima 奈良先端科学技術大学院大学バイオサイエンス研覧科 0743-12-5576 

三島 正規 630-0192奈良県生鶴市高山町8916-5 0743-72-5579 

misima@bs.naist.jp 

F回世戸水iMitsumori 国立環境研究所 029・850・2862

三森 文行 環境ホルモン・ダイオキシン研究プロジェクト 029-850-2880 
305四8506つくば市小野Jl!16-2 mitumori@nies.go.jp 
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Youhei Miyanoiri 横浜市立大学大学院国際総合科学研究科 045-508-7215 

宮ノ入洋平 生体超分子科学専攻計澱科学講座 045-508-7361 

230-0045横浜市鶴見区末広町1-7-29 y叩iyanoiri@tsurumi.yoKoh間la~u.acJp

Hirotsugu Miyashiro 富山大学 07ふ434-7632

宮代博継 930-0194富山市杉谷2630 076-434-4656 

miyahiro@胤 ω'yama-mpu.ac.jp

Chiyoko MiZl永田hi インフォコム株式会社バイオサイヱンス都サイエンスグループ 03・3518-3860

水口 平代子 10ト∞62東京都千代田区神隠韓河台シ11 03・3518-3960

五弁住友海上駿河台別館 c.mizukuchi@infocom.∞.JP 

Hideaki Mizuno Brain Science lnstitute. RIKEN +81-48-462‘1111 

351-0198 2-1 Hirosawa. Wako city. Saitama +81-48-467-5924 

hmizuno@brain.riken.jp 

Kaz叫wMizuno 福井大学工学部 0776-27.8759 

水野 和子 910-8507福井市文京 3-9-1 0776-27-8759 

mizuno@acbio2.acbio.fukui・u.ac.JP

Takashi Mizuno 日本電子株式会社分析機器本部 042-542-2236 

水野敬 196-8558昭島市武蔵野3-1-2 042-546-8068 

佃官邸lo@jeol.co.jp

MωぬiroMochida 群馬大学工学部材料工学科 0277-30-1331 

望鼠 昌弘 376-8515群馬県桐生市天神町1-5-1 0277-30-1333 

yamanobe@chem伊脚制.ac.jp

YukiMogami 京都大学大学院理学研究科化学専攻 075-753-4012 

最上 裕貴 606-8502京都市左京区北白川追分町 075-753-4000 

ymog拙註@kuchem.匂lOto・u.ac.jp

TomohiωMorikawa 三菱化学生命科学研究所 042-724-6289 

森JII 友仁 194-8511 町国市南大谷l'号
加 orik@libra.ls.m-kag泳U.∞.jp

Daisuke Morimura 群馬大学工学部材料工学科 0277-30-1331 

森村 太亮 376-8515群馬県横生市天神町1-5-1 0277-30-1333 

yamanobe@chem.gunma・u.ac.jp

ShinMorita 横浜私立大学大学院総合理学研究科 0424-24-4829 

森鴎領 202-0011 西東京市泉町5-16-19-502 0424崎24-4829

moriぬshinn@t回rumí.yokoh田na~u 齢、i

MiwaMura加mi 物質・材料研東機構 029-863-5466 

村よ美和 30ト0003つくば市桜3-13

MURAKAMI.Miwa@nims.go.jp 

JumlOsuke Mur舶 aka 福井大学工学館生物応用化学科 0776-27-8635 

村中淳之介 910司 8507福井市文京3-9-1 0776-27-8747 

mur加 aka@acbio.ぬkui-u.ac.j

Yoshi釦miMura除 防衛大学校 046-841-3810 

村 田義文 239-8686横須賀市走水1-10-20

g43025@n伽.ac.j
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N 

Satoshi Nagao 筑波大学大学院数理物貫科学研究科 029-853-7365 

長尾隊 305-8571 つくば市天王台1-1-1 理科系修士棟。402

s_nagao@的b.chem.包 蜘lba.aC.jp

Takashi Nagao 横浜盟立大学大学院工学研究競 045・339-4231

永尾 韓 240-8501横浜市保土ケ谷区常磐会 79-5 045・339-4251

takashi _ a _ nagao@jsr.co.jp 

Kaz Nagashima 東京磁気共鳴 03-3357-1380 

永嶋一臣 160-0015東京都新宿区大京IIIT31番地VIP新宿御苑605

knaga@加 agres.∞m

Toshio Nagashima RIKEN GSCタンパク質構造皿機能研究グループ 042-503-9462 

長島 敏雄 230四 0045横浜市鶴見蕗末広田T1甲子22 045-503-9641 

ωshion@gsc.riken.go.jp 

Akira Naito Yokohama National University. Graduate School of Engineering +81・45-339-4232
内藤 晶 240-8501 79-5 Tokiwadai. Hodogaya-ku. Yokohama. Japan +81-45-339-4251 

naito@ynu.ac.j 

Toshihito Nakai 日本電子株式会社AID応用研究グループ 042-542-2241 
中井 制仁 196-8588策京都昭島市武藤野3-1-2 042-546-8068 

む1akai似eol.co.jp

TakashiNak創nura 独立行政法人理化学研究所 048‘467.9362 
仲村高志 351-0198鳩玉県和光市広沢 2-1 048-462-4627 

旬kashi.nakamura@rik，開.jp

Yoshi戸水iNakωnura 東京工業大学資源化学研究所 045-924-5110 
中村義之 226-8503横浜市緑区長湾問町4259-Rト33 045.924-5109 

戸lak制 ur@res.titech.ac.jp

Manabu Nakano 北大院理 011-706・2985
中野学 060-0810札暢市北区北 10条西 8T自

北海道大学理学研究科 2号館7階 nakano@sci.hokudai.ac.j 

Michiko Nakano 自然科学研究機構分子科学研究所 0564-59.5524 
中野 路子 444-8787愛知県随時市明大寺町字東山 5-1 0564-59割5523

michiko@ims.ac.jp 

TadashiN開 10tO 独立行政法人産業技術総合研究所 029-861-6126 
根本車 305司 8566つくば市東1-1 029-861-6135 

tadashi.nemoto@aist.go.jp 

Y時iNishigaya 奈良先端科学撞術大学院大学 0743-72-5572 
商ヶ谷有輝 630一0101 奈良県生駒市高山町8916-5

戸1・nishi@bs.naist.jp

Katsuyuki Nishimura 横浜国立大学大学院工学研究鶴 045-339-4224 
西村 勝之 240由 8501神奈川県横浜市保土ケ谷区常盤台 79番5号 045-339-4224 

nishimur@ynu.ac.j 

Yusaku Nishina (株)日曹分析センター 0465-42-8201 
仁科勇作 250-0216小国原市高田 345 0465-42.3586 

y.nishina@nippon-soda.co.jp 
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Yusuke Nishiy佃 1a 理化学研究所 045-503-9229 

西山裕介 230-0045神奈川県横浜市鶴見区末広町1 045-503.9228 

nishi@gsc.riken.go.jp 

YasuoNoda 関西学院大学理工学部 079-565開 8511

野田康失 669-1337三田市学置2T自1番地 079横565-9077

yasuon吋喝kw悩 ei.ac.jp

Ayumi Nojiri 福井大学工学部生物応用化学科 0776-27-8635 

野毘鮎美 910-8507福井市文京3-9-1 0776剛27-8747

1370506@icpcOO.icpc体制.ac;jp

MakoωNomura 奈良先端科学技術大学院大学バイオサイエンス研究科 0743-72-5572 

野村誠 630-0192生駒市高山町8916番地5奈良先端大バイオD5F 0743-72-5579 

動 -nomura@bs.naist.jp

MitsぽuNomura 木原記念横浜生命科学振興財団 045-508-7247 

野村充 230-0045横浜市鶴見区末広町 t-7-29 045-508-7362 

m-nomur叫@tsurumi.yokohama-cu.acjp

O 

Takas悩Ogino 国立輯神・神経センター神経研究所 042-341-2712 

萩野 孝史 187-8502東京都小平市小川東町4-1-1 042-341-7521 

一 ogino@ncnp.go.jp

R戸ltaroOh昌shi 京都大学大学鶴理学研究科化学専攻 075-753-4012 

大橋篭太郎 606-事502京都市左京区北白川追分町 075-753-4000 

ryu@kuchem.kYoto-u.ac.jp 

Wakana切削hi 理研GSC 045-503-9212 

大橋若奈 230-0045横浜市鶴見区末広町1-7-22 045-503-9210 

wohashi@gsc.riken.jp. 

Masanobu Ohta 医薬化学研究所 06-6300-2588 

太田 将信 532目 8505 田辺製薬株式会社 06-6300-2586 

ohta-m⑩組abe∞.jp

Atushi Okada 大正製薬株式会社医薬研究所リード探索研究室 048-669-3061 

間回 教笥 331-9530さいたま市北区吉野町 1-403 048-652-7254 

a.o凶 喝po.rd.taisho.ぬか

Hajime Okamoto 電気通信大学 0424-43.5730 

岡本大 182-8585鵠宥市観布ヶ丘1-5-1東6号館109葉

位 amoto@x-ray.cia.uec.acjp

Michi Okonogi 東京農工大学工学郡朝倉研究室 042-388-7025 

小此木 美智 184-8588東京都小金井市中町会24-16 042.383-7733 

y5641105@gc却 at.ac.Jp

Yasushi Ohno 自本たばこ産業(株)車薬総会研究所 072・681-9700

大野 ま育 569-1125大販府高幌市紫1BT1-1 072-681-9725 

y問a総suω1叫峨I聡叫油81ぬh版弘li弘i.o侃no似喝@ims紅ms.叫n凶凪叫1凶鼠判8.吋.j抑j

TakeぬiOta NTT Basic Re鵠 archLaboratories +81・46-240陶3127

243-0198 3-1， Morinosato Wakamiya， At釦詐shi，Kana伊糊 +81・46・240-4727

ota@叩1I.brI.n紘∞.jp
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S.Oωmo(Z.-Y.Wang) 茨城大学理学部 029-228噌8352

大友 証字 310四 8512水戸市文京 2-1-1 029-228-8352 

otomo@mx.ibaraki.ac.jp 

P 

Guentert Peter 理化学研究所ゲノム科学総合研究センター 045-503-9345 

ペーター ギュンタート 230由 0045横浜市鶴見区末広町トト22.C519 045-503-9343 

伊entert@gsc‘riken.go.j

Q 
Xu-rongQin 理化学研究所 045-503-9462 

秦恕栄 232-∞45横浜市鶴毘区末広町1-7-22 045-503-9641 

qin@gsc.riken.jp 

S 

Shin Saito 北海道大学大学院理学研究科 011-706-3806 

費藤伸 060申 0810札幌市北区北 10条西8丁目 011-706-3806 

shinshin@sci.hokudai.ac.jp 

Hajime Saitou 広島大学量子生命科学研究センター 078冊 856-2876

発藤 肇 739-8526東広島市鏡山1T自 078-856-2876 

hsaito@siren.ocn.ne.j 

Kouii Saiωu 新国本製鏡(株)先端技術研究所 0439-80-2270 

斎藤 公見 293-8511 宮津市新富20-1 0439-80-2746 

s白to@re.nsc.∞.jp

Taiichi Sakamoto 千葉工業大学 047-478-0317 
坂本泰一 275-0016千葉県習志野市津間沼2-17-1

総akamot崎町ルc悩ba.ac.jp

Tiseko Sakuma 東京薬科大学中央分析センター 0426-76-4041 
佐久間 平勢子 192申 0392東京都八王子市堀之内1432-1 0426-76-5894 

s放問lllC@pS.もoy紘u.ac.jp

Aiko Sakurai 側三菱化学科学技術研究センター横浜分析センター 045-963-3166 

棲弁 愛子 227-8502横浜市青葉区鴨志田町1000 045・%3-4261

sakurai‘aiko⑩np.m却 gaku.∞.jp

Hiroaki Sas紘轟wa 分子科学研提所 0564-59-5503 

笹HI 拡萌 444-8787簡略常明大寺東山 5-1 0564・59・5503

sasakawa@ims.ac.jp 

EmiSato 福井大学工学部生物応用化学科 0776開27-8635

後藤恵美 910-8507福井市文京3-9-1 0776-27-8747 

1370364@icpcOO.icpc.ぬぬ坦-u.ac.jp

H司jimeSaω ブルカーリ《イオスピン株式会社アプリケーション榔 029-852-1235 

佐藤 一 305-0051 衷城県つくば市この宮 3-21-5 029-858-0322 

同 me.s伽 @bruker.biospin.jp

Hiroko Sato 国立情報学研究所 03-4212-2501 
佐 藤寛子 10ト8430東京都千代間区一ツ橋 2-1-2 03-3556耐 1916

cheininfo@nii.ac.jp 
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KouoS回叫d 北海道大学大学院エ学研究科 01l ~706・6642

鈴木晃生 応用物理学専攻ソフトマター工学研究室

060-8628札幌市北区北 13条酉8T目 kouo@間 g.hokudai.ac.jp

YouS田 uki 金沢大学大学院 07仏5477-1120
鈴木鵠 920-0923金沢市桜町15-34ドエル嵐見鶏202

yoh唱削@附ronl.s.kan田開刷、部Jp

T 

Hiroki T紘ahashi 大阪大学蛋白質研究所 06-6879-8598 
高橋 大樹 565-0871 大阪府吹田市山田丘3-2 06-6879-8599 

daiki@protein.osaka'・u.ac.jp

MωatoT:紘ahashi 理化学研究所 045δ03-91115154 
高橋雅人 230-0045横浜市鶴見区末広町1-7-22C110 

masatot@gsc.riken.go.jp 

Seizo Takahashi 思本女子大学理学部物質生物科学科 03-5981-3670 
高橋征三 112-8681 文京区目白台2-8-1 03-5981-3656 

Ueizo@fc.jwu.ac.jp 

Hiroyuki Takashima ノパルティスファーマ筑波研究所 029-865・2285
高島浩幸 300-2611 つくば市大久保8ノパルティスファーマ筑波研究所 029-865・2385

加。，yuki.飽kashima@novartis.c畑

Nobuhiro Takaya 国立環境研究所 029-850・2862
高崖 展宏 305-8506茨城県つくば市小野11116-2

ぬkaya.nobuhiro@nies.go.jp

Toshio Takayama 神奈川大学工学部応用化学科 045-481・5661
高山俊夫 22ト8686横浜市神奈川区六角橋 3-27-1 045.413-9770 

takaytOl@蜘 agawa-u.ac.jp

KazU'戸:t1dTakeda 大阪大学大学韓基礎工学研究科 06-6s50胸6321
武田和行 560-8531豊中市待兼山町1-3D421 06剛6850-6321

takeda@qc.ee.es.osaka.・u.ac.jp

Kiyonori Ta:主egoshi 京都大学大学院理学研究科化学 075-753-4015 
竹襲清乃理 606-8502京都市左京区北自JII追分町

切除y加 @kuchem.防oto・u.ac.jp

Takeshi Takizawa 三共株式会社創業基盤磁究所研究第一グループ 03・3492・3131
滝沢離 140-8710晶JI/区広町1-2-58

ぬkizawa@sankyo.co.jp

TomomiT:阻lUra ブルカーリtイオスピン株式会社マーケティング都 06-6394-8989 
毘村 友美 532-0004大阪府大阪市淀川区西宮原 1ーか29 06-6394・9559

tomomi. tamura@bruker-biospin.jp 

Hiroki Tanaka 大賑大学蛋白質研究所 06-6879-8598 
田中 宏樹 565-0871 吹田市山田丘3-2 06-6879-8599 

htnk@protein.osaka.・u.ac.jp

RikouI佃 aka 三菱化学生命科学研究所蛋白質立体構造研究グループ 042-724-6284 
問中 事j虫干 194-8511東京都町田市南大谷11号 042-724・6296

rikou@libra.ls.m-kagaku.co.jp . 
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RyoT.加 aka 研究開発室 044-435-5866 

回中 亮 211-8502神奈川県JII時市中原区中丸子 1280 044-435-6678 
蜘ta叡組na尚ka恥加aかa-r叩r

SatokoT，加aka 兵庫県立大韓生命理 0791舗 58-0182

自 中 総 子 678':"1297赤穂郡上郡町光都3-2-1

rj04w022@stkt.u-hyogo.ac.j 

Takeshi Tanaka 三菱化学生命科学研究所 042-724-6289 

国 中 期 史 194-8511 町沼市南大谷 11号 042-724-6296 

t拙紘批eωsh悩i@⑩俳libra低ωa.叫.ls.m-kaga泳ku.∞.jp

Yoshitsugu 九州大学 092-642-6551 

Tanaka 812-8582福間市東区馬出3-1-1 092-642-6551 

田中彬嗣 y.棚 aka@a伽1・phar.防関hu-u.ac.jp

Michikazu Tanio 三菱化学生命科学研或所 042-724旬6293

谷 生道一 194-8511 町田市南大谷11号 042~724桶6296

tanio@libra.ls.m-kagaku.∞.jp 

Masataka Tansho (独)物質・材料研究機構強磁場研究センター 029-863-5489 

丹 所正孝 305-∞03つくば市桜3-13 029-863-5571 

TANSHO.Mas岳地a@nims.go.jp

Shin-ichi Tate 生物分子工学研究所 06-6872-8218 

楯 真一 565四 0874大阪府吹関市古江台6-2-3 06-6872-8210 

tate@beri.or.jp 

Takehiko Terao 京都大学大学鶴理学研究科化学専攻 075・753-4011
若手尾武彦 606-8502京都市左京区北白川追分町 075-753-4000 

tぽao@beige.plala.or.j

Naoya Tochio 理化学研究所ゲノム科学総合研究センター 045-503同9317

栃尾 掲載 230-∞45神奈川県i横浜市鶴見区末広町 1-7-22 045-503・9643

tochio@gsc.riken.jp 

Hiroshi Toda 大B本住友製薬(株)薬物動態研究所 06-6337-5888 
戸悶 F学窓 564-0053大阪府吹田市江の木町33-94 06-6338-7656 

悩roshi-toda@ds-ph釘tha.co.jp

Akihiro Tsutsumi 北海道大学 011-386・4168

堤耀廉 069-0834江別市文京台東町30-11 011-386-4168 

a-鈎崎町@mub.biglobe.ne.jp

S誠;oruTuzi 兵庫媒立大学大学院生命理学研究科 0791・58-0180

辻 暁 678-1297兵庫県赤穂郡上郡町光都3-会 1

tuzi@sci.u・hyogo.ac.j

U 

Osamu Ubukata 三共株式会社創業基盤研究所 03 .. 3492・3131

生方修 140-8710 品川区広町'~2-58 03-5436-8578 

oubuka@san匂ro.co.jp

Takahiro Ueda 大阪大学総会学術博物館 06-6850-5769 

よ自 貴洋 560-0043大阪府豊中市待兼山町1-16 06-6850-5785 

u吋a@m田 eum.儲 aka-u.ac.jp
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Takumi Ueda 東京大学大学院薬学系研究科 03-5841-4814 

上回 卓見 113-0033文京区本郷トふ1 03-5841-4818 

ueda@nmrlab.fu-tokyo.ac.jp 

Sadao Ueki ブルカー.，¥イオスピン株式会社マーケティング郡 029-852-1234 

植木 定雄 305-∞51 蓑域猿つくば市二の宮 3-21-5 029-858-0322 

sadao.ueki@bruker.jp 

Kyoko Uekusa 日本医科大学法犀学教室 NMR研費施設 03-3822-2131 

植草 協子 113由 8602東京都文京区千駄木ト1-5 03-5814同5680

uekusa@nms.ac.jp 

Teruyuki Uematsu 株式会社巴商会 03-3734‘1124 

上松照宰 144-8505東京都大図区南蒲田 1-1-25 03-3739-1070 

uemaぬu@ωmoeshokai:∞.jp

Yuichi Ume主awa 大阪大学大学院理学研究科化学専攻生体分子化学研究室 06副6850・5569

梅JII 雄一 560---0043大阪府豊中市待兼山町 1-16 06・6850-5569

大阪大学理学部棟 C121 卯 me@ch.wani.osaka-u.ac.jp

Yoshitaka Umetsu 北海道大学大学院理学研究科 011曲706同2985

梅津喜楽 060-0810札幌市北区北 10条西8丁目

umetsu@sci.hokudai.ac.j 

Masako Umeyama 横浜国立大学大学院工学府 045-339-4231 
梅山 万左子 240-8501 縛奈川県横浜市保土ケ谷区常盤台79-5 045-339・4251

d05sa20 l@ynu.ac.jp 

Hiroaki Utsumi 日本電子株式会社 AIDARG1T 042-542剛2241

内海樽明 196-8558昭島市武麓野 3-1-2 042-546・8068

uωmi@j∞l.co.jp 

w 
Takeshi Wada ブルカー・バイオスピン株式会社マーケティング都 029.-852-1234 

和国 武 305-0051 茨城県つくば市この宮 3-21-5 029-858-0322 

takeshi. wada@bruker-biospin.jp 

Hisanori Wakamatsu 揖協箆科大学生理学(生体制御)教室 0282-87-2125 

若 松永憲 321-0293栃木県下都賀郡壬生町北小林880

h-Waka@do均 Tom吋.ac.j

Kaori Wakamatsu 群馬大学工学部 0277-30.1439 

若松馨 376...，8515桐生市天神町1-5-1 0277-30.1439 

wakamats@bce.gunma-u.ac.jp 

Hidehiro Watanabe 独立行政法入国立環境研究所 029-850-2138 

渡護 英宏 305-8506衷城県つくば市小野川 16-2 029-850-2880 

hidewata@nies.go.jp 

Hiroyuki Watanabe バリアンテクノロジーズジャパンリミチッド 03-5232.1238 

渡辺 裕之 134-0084東京都港区芝浦4-16-36龍友芝浦ピル 03・5232-1264

hiroyuki.wa句nabe@vana泊nc.com

x 
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Xi如卯Xue 岡山大学地縁物質科学研究センター 0858-43-3824 
務献字 682-0193東飽郡三朝町山田 827 0858-43.3450 

xianyu⑩nisasa.okayama-u.ac.jp 

Y 

Hiromasa Yagi 大阪大学蛋白震研究所 06-6879-8598 

八木 宏昌 565-0871 大阪府吹関市山田丘 3-2 06・6879-8599

hyagi@protein.osaka-u.ac.jp 

Tomonori yi叩 lada 京都大学化学研究所 0774-38-3152 

山自 知典 611-0011 京都府宇治市五ケ庄 0774-38-3148 

t-y，開沼da@tOl.mbox.media勾oto・u.ac.JP

Nahoko Yamaji (財)ザントリー生物有機科学研究所 075-962-6142 

山路奈保子 618-8503三島郡島本町若山台 1-1-1

yamaji@sunbor.or.jp 

Akihiko Yamamoto ブルカー・バイオスピン株式会社按術サービス齢 029-852-1236 

山本 明彦 305-0051 嚢城県つくば市この宮 3-21-5 029-858-0322 

akihik.o押 mamoto@bruker-biospin.jp

Hiroko Yamamoto 大阪大学 080-3058・6334

山本 寛子 669-1544兵庫県武療が丘トトト504

mahirol65@hotmail.com 

Yas曲面koYam桜noto 筑波大学大学院数理物質科学研究科 029・853-6521

山本 泰彦 305-8571 袈械県つくば市天王台 1ペー1 029-853-6521 

yam倒的@chem.ts時油a.ac.jp

百lsukeYamamoto 物賞・材料研究機構 029・863-5484

山本裕輔 305四 0003つくば市桜3T目13 029同863-5571

YAMAMOTO.Yusuke@nims.go.j 

百luriYamamoto 奈良女子大学 090‘8231-0651 

山本優理 63か8262奈良市北袋町17-2

若草女子学生ハイツ203号室 戸uri-in-nara@s9.dion.ne.jp

Takeshi Yam組 obe 群馬大学工学部 0277-30陶 1331

山延健 376-8515桐生市天神町 1-5-1 0277-30-1333 

yamanobe@chem.gunma-u.ac.j 

Kazuo Yamauchi 東京農工大学大学院共生技術科学研究部 042前388・7025

山内一夫 184-8588小金弁市中町2-24-16 042・388-7733

kyamauch@cc.tuat.ac.jp 

Hidehito Yashima ブルカー・バイオスピン練式会社マーケティング部 029-852-1234 

八鳥 秀仁 305-0051 ~震域保つくば市二の宮 3-21-5 029-858-0322 

hidehito. yashima@bruker-biospin.jp 

Takako Yokoi アステラス製薬株式会社創薬推進研究所分析第二研究室 029-863-6487 

横井 貴子 305-8585蓑城県つくば市御幸が丘 21 029鞠 852-9585

takako.yokoi@jp.astellas.com 

Mayumi Yoshida 理化学研究所ゲノム科学総合研究センター 045.503-9642 

好国真由美 230-0045横浜市鶴見区末広町1-7-220116 045嗣 503-9641

myoshida@gsc.riken.jp 
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Name 

Uekusa Yoshinori 
樋草義櫨

Z 
Huiping Zhang 
張憲平

Affiliationl Address 

静岡県立大学大学院生活健康科学研究科

食品栄養科学専攻食品機能学研究室

422-8526静間前駿河区谷函 52-1

理研横浜研究所タンパク質構造研究チーム

230-0045横浜市鶴見区鶴見中央2-10-2-702

A-41 

TellF拙IE・mail

054-264-5525 

p5107@mail.f.u-shizuoka-ken.ac.jp 

045-503-9462 

045-503-9641 

huiping@gsc.riken.jp 
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B 

J.J. Babon TheWa1ter回 dEliza Ha111nstitute of Medica1 Research 
lGRoyal Parade， Parkville 

C 

JerryCh組 Nationa1 Taiwan University， Dep釘倣lentof Chemis町r +886-2-33662994 

No. 1， Sec. 4， RooseveltRoad， Taipei， 106， Taiwan 
chanjcc@ntu.edu.tw 

Chi-Fon Chang GenomicsR芭searchCenter， Academia Sinica +886-2・2789・9157

128 Academia Road， Section 2， N創立ang，Taipei， 115， Taiwan 十886-2-2788-7641

chifon@gate.sinica.oou.tw 

Chung-ke Chang Academia Sinica， 1nsti初旬ofBiomedicalSciences +886-2-27899039 

128， Sec. 2，Academia Road， Nankang， Taipei， 115， Taiwan +886-2・27887641

ch凶 gke@ibms.sinica.edu.tw

Clunpan Chen Institute ofBiomedical Sciences， Academia Sinica +886-226523035 

Academia Sinica， Taipei， 115， Taiwan 十886-227887641

bmclunp@ibms.sinica.edu.tw 

Jyawei Cheng Institute ofBiotechnology and D叩'artmentof Life Science， National 十886-3-5742763

Tsing Hua University +886-3・5738243

Hsinchu， 300， Taiw佃. jwcheng@1ife.nthu.edu.tw 

Hae-Kap Cheong Korea Basic Science Institute， Magnetic Resonance Team +82-42-865-3417 

Eoeun-dong 52， Yus卸 ng-gu，Da句eon，305・333，.RepublicofKorea +82-42僧 865-3649

haekap@kbsi.re.kr 

Seung-W∞，kClu Korea Research Institute ofBiosci田 ceandBioぬchnology +82-42・865-3417

P.O.Box 115， Yusong， Daejon， 305必OO，Korea +82-42-865-3.649 
swchi@kribb.re.kr 

K.-H. Chin Institute of Biochemis町"National Chung-Hsing University 
Taichung， 40227， Taiw組

Ko・HsinClun National Chung-Hsing University， Institute ofBiochemis句F +886-4・22840468

Taichung， 40227， Taiw帆R.O.C.
shchou@nchu.edu.tw 

SungJae Cho KAIST， Dep. ofChemis町f +82刷42-869-2868

373・1，Gus∞ng-dong，百lS切，ng-gu， Da昏~on.305・701 ， Korea +82-42-869-8120 
vesicle@dreamwiz.com 

By'∞g-SeokChoi KAIST， Deparむnentof Chemis句r +82-42・869-2828

373・1，G悶悶ng-dong，Yus切ng-gu，Daejon. 305・701，Korea +82・42・869-2810
byongs∞kc加i@kaist.ac.kr

Shan-Ho Chou National Chung-Hsing Universi思 Institu総 ofBiochemis町 ベト886-4-2285-3486

250，Kuo・KwangRd. Taichung， 40227， Taiwan 
shchou@即:hu.edu.tw

W∞i-Jer Chuang National Cheng Kung University， D叩artmentofBiochemistry +8866-23535355515 

1 UniversityRd， 701， Taiwan +8866.2741694 
吋叩即@mail.ncku.吋u.tw
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Chun-Hua Hsu 

Shang-Te D. Hsu 

Shing-Jong Huang 

Tai・.huangHUiUlg 

EunhaHwang 

Lian-Pin Hwang 

A:ffilia討ωJ!address

Wuh朗 Insti:ωteofPhysics and Mathemati:cs， Chinese Academy of 
Sciences 
W油佃430071，C悩na

University of Melboume， Department of Chemical and Biomolecular 
Engineering 
Monash Rd. University of Melboume， ParkviUe， 3010， Australia 

Weizmann Insti:tute 
Weizmann Insti:tute， 76100 Rehovot， Israel 

Daegu Center， Korea Basic Science Insti:tute 
1370 Sar水戸lckdong，Bukgu， Daegu 702-701， Republic ofKorea 

Korea Research Institute of Bioscience and Biotechnology 

P.O. Box 115 YuSong， Daejon， 305-ω0， Korea 

Yonsei University， D中ぽ加entofBiochemistry 
134 Shinchon-Dong， Seodaemun-Gu， S伺 ul，120・749，Korea 

Yonsei University， Dep制 nentof Biochemis町r

Seoul，120・749，Korea 

In抑制teofBiolo叙calChemistry， Academia' Sinica 
128 Sω. 2， Academia Rd， N叙lkang，Taipei， 115 Taiwan， R.O.C 

Depar加1entof ChemisなyUniversity of Cambridge 
Lensfield Road， Carnbridge CB2 lEW， United Kingdom 

Instiω.te of Atomic and Molecular Sciences， Academia Sinica 
P.O. Box23・166，Taipei， 106，Taiwan 

Academia Sinica， Instituteof Biomedical Sciences 
128 Academy Road， Nru氷鉱19， Taipei， 11529， Taiw臨，R.O.C.

Korea Basic Science Insti:i:l:lte 
52 yi即日'un-dong，Yusung-伊ヲ Da.句eon，305・333，Republic ofKorea 

National Taiwan University， Dep釘倣1entof Chemis釘y
No.l， Sec. 4， Roosevelt Road， Taipei， 106， Taiwan 
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Tel/F眠庖-mail

+86-27-87198820 
+86-27-87199291 
dengf@wipm.ac.cn 

+613-83448755 

+:613-83444153 

pduxson@pgrad.unimelb.edu.au 

十972-8-9344903
+972;.8-9344321 

Lucio.Frydman@weizmann.ac.il 

+82・53・950-7914

+82-53-959-3405 

h佃ks~言kbsi.reJσ

+82-42-860耐4250
+82・42-860-4259

khhan600@kribb.re.kr 

+82-2-2123-2706 
+82-2-361-9897 

hanw∞ng@spin.yonsei.ac.kr 

+82-2-2123・2706
+82-2-363-2706 
加凶ee@spin.yonsei.ac.kr

十886-2-27855696

+886-2-27889759 

chhsu@gate.sinica.edu.tw 

+44 1223 336366 
+44 1223 336362 
s泌h2@cam.ac.u主

+886-223668288 
十886・223620200

jon創開@gate.sinica.吋U.tw

+886~2・2652-3036

+886-2・2788-7641

bm帥 @gate.sinica.edu.tw
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BYOungki∞kKim 

Eun-HeeKim 

hyunjung kim 

Seong・OkKim

Tae-SikKim 

WonJeKim 

Affiliation!address 

Division of Signaling Biology， Ontario Ca，ncer In雌tuteandDep紅加ent
of Medical Biophysics， University of Toronto 
610 University Ave.， Toronto， Ontario， M5G 2M9，C釦 ada

University of Copenhagen 
UDneivpetr.‘soitef Ctspheamrkeis包ry5DK・2100Copenhagen o， 
E加 mark

Beijing NMR CenteζPe主ingUniv釘sity
No 5 Yi-He-Yuan Road， Zhong_ Guan _ Cun， Hai四Dian，100871， B吋ing

Department ofbiochemistry， Yonsei university 
Seoul，120・749，Republic ofKorea 

Yonsei University， Depar首nentof Biochemis杖y
134 Shinchon-Dong Seodaemoon-Gu S回 ul，120・・749，Korea

Yonsei University 
134 Shinchon-Dong S∞d鵠 moon-Gu，S∞ul，120・749，Korea

Yonsei University， Depぽ儲lentof Biochemis句F

403 GwaHakGwan Biochemis句，Depart.Yonsei Univ. S∞u1， 120・749，
South Korea 

POSTECH， Depar凶 entof chemis句F

Chem. Building R∞m 118， POSTECH， San 31， HyoJadong， Namgu， 
Pohang City， Kyungbuk， 790・784，Korea 

KAIST，Dep叙位nentof Chernis句F

373-1， Guseong-dong， yi国的ng-Gu，Daejon， Korea 

Korea Basic Science Institute 
52 Yeoeun-dong Yusung-gu Daej伺 n，305・333，Republic ofKorea 

Tel/F侃氾-mail

+45-35320302 
+45晴35320322

led@kiku.dk 

+86・10個62756004
+86・10-62753790
changwen@pku.edu.cn 

+82-02・80203114

junghs@spin.yonsei.ac.kr 

+82帽2四2123-2706

solwind@spin.yonsei.ac.kr 

+82噌2-2123-2706
+82値2‘362-9897
solwind@spir 

+82圃2・2123-2706

you時@spi吋 onsei.ac.kr

+82掴054-279-2778

fowardj@postech.ac.kr 

+82-42・869掴2868
+82情42-869-8120

b地im@加古.k創st.ac.kr

+82-42-865-3438 
十82-42・865.3649

keh@kbsi.re.kr 

Dep釘伽lentof Physical Pharmacy， Sω凶NationalUniversi勾ト82ふ 880・7868

College ofPharmacy， Seoul National University， Shinlim-dong， 
Kwanak-gu， Seoul， 151-742， SOllth Korea -lbj⑩mrr.snu.ac.kr 

KAIST， Dept. ofChem. 十82-42-869-2868
373・1Kusung-Dong， yi凶 ung-Gu，Taejon， 305-701， Korea +82・42・869同8120

sokim@kaist.ac.kr 

D叩artmentof applied chemis町I，H組 yangUniv. や +82・31・400-4224

2-405，1271 Sa-l-dong， Sangrok-伊，Ans組，Gyunggi-do，426-791， South 
Kσrea kts7941@hanmail.net 

Seoul National University college og Pharmacy +82・2・880・7868
Room No. 21-417， Dep釘倣1entofPhysical Pharmacy， College of 
P加rmacy，S叩 UINational University， 151-742， Korea 列jwillwin@hotmail.com
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name Affiliation!address TelJFaxA-mail 
KyuhongLee Korea Basic Science Institute +82-42-865司3644

52Yiωeun・Dong，Yuseong-Ku， Daejeon 305・333，Korea +82-42-865-3649 

財llee@kbsi.re.kr

Man圃HoLee Kyungpook National Univ悶 ity，Depぽ加伺tof Applied Chemis町 +82-53.950~5584 

1370S鉱向味-d∞g，Bl永.-gu，Dae払 Romania，702・701，Korea +82・53-950同6594
mhlee@knu.ac.kr 

MisunLee Dep釘悩lentof Applied Chemis句~Hany拙gUniversity 十82-31-400-4224

2-405， 1271 Sル1・dong，Sangrok-gu， A郎副.，Q戸mggi-do，426・791，South 
Korea nuw叩 a7@h阻 mail.net

SangGap Lee Dep訂tmentof Physics， Korea Advanced Institute of Science and +82-42・869-2573
Teehnology +82-42-869-2510 

373-1 Guseong-dong， Yus即時-gu，Daejeon 305・701，Korea leesg@kaist.ac.kr 

WeI-TinLee Academia Sinica +82-42-869-2573 

128 Sec. 2， Academia Rd， N創水ang，Taipei， 115， Taiwan 十82-42-869-2510

leesg@kaist.ac.kr 

W回 ntaeLee Depar加 .entof Biochemis位yand Biomolecular NMR Labortory， Yonsei 
Univぽsity
Seoul120・749，Korea

YoungJuLee Gwangju Center， Korea Basic Science Institute， Depar飢lentof Chemistry， +82副62-530闘0513

Chonnaml'切 +82-62-530・0519
Yongbong 300 Gwangju ， 500・757，S. Korea yjlee@kbsi.re.kr 

JunLi NMRLaboraωry，Sh組事haiInstitute ofMat出aMedica，Sh組出ai +86-21-50806036 
Institutes for Biological Sciences， Chine唱eAcademy of Sciences 十86-21-50806036

555 Zu Chong Zhi Road， Zhangjiang Hi-tech park Shanghai，201203 China dhLin@mail.shcnc.ac.cn 

Donghaibin NMR Laboratory， Sh組ghaiInstitute ofMateria Medica， Shanghai 十86-21-50806036
Institutes for Biological Sciences， Chinese Academy of Sciences +86・21・50806036
555 Zu Chong Zhi Road， Zhangjiang Hi・TechPark， Pudong， Shanghai dhlin@mail.shcnc.ac.cn 

KuFengLin Tsing Hua University， DeparむnentofLife Science +886-35715131 

101， Section 2 Kuang Fu Road， Hsinchu， 30013， Taiwan +886甫35715934
g894271@life.n白u.edu.tw

YongYukLin DSO National Laboratories +65圃68712904

20 Science Park町ive，118230， Singapore 十65-68730742 

yyuklin@dso.org.sg 

Maili Liu Wuhan Institute of Phy宮ics組dMathematics +82・27咽 87197305
Wuhan 430071， PR China 十82胃27-87199291

ml.liu@wipm.ac.cn 

Yang Liu National University ofSingapore， Dep釘加entof BiologicalSci佃 ces +65-68741687 
Science民ive4， S3leve12 FGL labl， 119260， Singapore +65圃68722013

g0203575@nus.edu.sg 

YuN組Liu Tsing hua university， department oflife science +886-35715131 

101， Section 2 Kuang Fu Road， Hsinchu， 30013， Ta抑制 +886-35715943 

veal@tcts.seed.net.tw 
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Chin.Ju Park 

Heeyong Park 

Jiyoung Park 

A筋liationladdr四S

Academia Sinica， Institu旬。，fBiomedical Sciences 
128， Sec.2， A防御miaR伺 d，Nankang， Taipei 115， Taiwan 

TellFax/芯niail

+886・227899162

yclou@ibms.sinica.edu.tw 

National TsingH田 University，Institute of;Bioinformatics and S加 ctural
Biology 
101 Ku拙 g-Fu Rd. sec. II， Hsinchu， 30043， Taiwan 

+886需3-5742762

+886-3-5715934 
pclyu@life.nthu.吋u.tw

Yonsei University， Dep釘卸lentofbiochemistry 
college ofscience， Yonsei University， Seoul， 120・749，Korea

+82-2闘2123-2706
+82-2-363-2706 

Sl由lyunma@spi町lonsei.ac.kr

University ofSydney +61-2・93513906

School ofMMB， University of Sydney， Sy'血ey，NSW， 2006， Australia +61・2圃93514726
j.mackay@mmb.usyd.edu.au 

Bio21 Molecular Science加 dBiotechnology Institute， The University of +61-3・83442273
Melbourne +61-3-93481421 
Victoria，3010，Aus伎alia hm剖側@unimelb.edu.au

National University of Singapore， Depぽ倣lentofBiological Sciences +65・・68742967
14 Science防ive4，117543， Singapore +65・67792486

dbsmokh@nus.edu.sg 

Postech， Dep紅tmentofchemis句 +82-54-279・2778
S組 31Hyojadong， Namgu， Pohang， Kyungbuk790・784，Korea 

sunny310@postech.ac.kr 

CSIROManufacturingand Infras加 ctureTechnology 
Private Bag 33， Clayton South， Victoria， 3169，Australia 

+61-395452667 
+61-395441128 

kate.nairn@csiro.au 

Walter and Eliza Hall In副知teofMedical Research 
1 G Royal Parade Parkville， 3050， Australia 

+61-3-9345-2306 
+61事3-9345・2686
ray.norton@wehi.edu.au 

Australian National University 
Canberra ACT 0200， Australia 

+61・2-612・54181

+61-2-612.-50750 

olawa砂'Sc.anu.edu.au

KAIST 

373-1 Guseong-dong， YUS∞ng・gu，Daejon， 305701， Korea 
+82-42-869-2868 
+82-42-869-2810 

cjp穆kaist.ac.kr

Yonsei University， De何 回 開tof Biochemis町
College of Science， Yonsei Universi思Seoul，120・749，Korea

+82-2聞2123咽2706

+82-2-363-2706 

heeyong@spi旬。nsei.acJσ

KAIST. Dept. of Chemistry 
373・I，Gus叩 ng-dong，Yus∞ng-伊，Daejo1l，305-701， Korea 

+82-42困869-2868
十82-42-869制8120

jiyoungO l@kaist.ac.kr 
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name Affiliation!address Tel/Fax/E-mail 

Weng Kung Peng Osaka University 十81-6-6850-6323

Graduate School Of Engine出ngScience， Osaka University， Toyonaka， +81-6-6850-6321 

Os紘a，560・8531，Japan peng@qc.ee.es.osakかu.ac.jp

A. Pines University of California Berkeley 

Berkeley， CA 94720， USA 

R 

Simone Rochfort Environmental Health and Chemistry， PIRVic， Dep釘加lentof針imary +61-3-9742-9704 

lndus釘ies +61-3-9742-9704 

621 Sneydes Rd， Werribee， Australia-3030， Australia SIID'ωe.rochfort@dpi.vic.gov.au 

S 

A. Samoson Nationallus討旬teof Chemica1 Physics組 dBiophysics +372-639-8310 

Akadeemia Tee 23， Tallinn 12618 ESTONIA 
ago@kbfi.ee 

Ja∞b Schaefer Depぽ加entof Chemis句"Washington Univ間 ity 314-935-6844 

OneBr.∞kings Drive， S1. Louis， MO， 63130， U. S. A. 314-935-4481 

jsch泌氏:r@wustl.edu

Chanwoo Seo D叩ぽ儲lentof applied chemistry， Hanyang Univ. +82-31-400働4224

2-405，1271 Sa-l-dong， Sangrok-gu，Ans阻，Gyunggi-do， 426-791， 
SouthKorea scw 1997@naver.com 

Frances Separovic University ofMelbourne， School ofChemis町f +61-3-8344-6464 

Melbourne VIC， 3010， Australia +61-3-9347-5180 

fs@unimelb.edu.au 

Ya-Ching Shen lnstitute ofMarine Resources National Sun Yat-sen University +88-6輔7-5252000* 5058 
70 Lien-Hai Rd.， Kaohsiurig， 80424， Taiwan +88陣6-7舗 5255020

ycshe朗n@mail姐l.nsy:戸sU.ed伽U.t阿w 

Yunyu Shi Hefei National Laboratory for Physical Sciences at Microscale朗 d +86-551-3607464 

School of Life Sciences， University of Science and Technology of China +86-551-3601443 

Hefei， 230026， China yyshi@ustc‘edu.cn 

Jae Sun Shin KAIST，Depぽ伽lentof chemistry 十82‘42-869-2860

373同 1Kusung-Dong， Yusung-Gu， Taejon， 305・701，Korea イト82-42-869-8120

whoa@kaist.ac.kr 

J∞nShin Depar加問tof Biochemis町"Yonsei University 十-82-2-2123-2706

.134， Shinchon・Dong，Seodaemun-Gu，Seoul，120・749，Korea +82・2-361-9897

hsun@hkucc.hku.hk 

Hyunsoo So Sogang University， Department of Chemis句r 十82-2-705-8442

Sinsu同dong，Mapo品 1，Seoul， 121・742，Korea 十82-2司701心967

hyunso@sogang.ac.kr 

Na young Sohn Depar回開tof Physica1 Pharmacy， College of Ph如 nacy，Sωul National +82-2-880-7868 

University 
Shinlim・dong，Kwanak-gu， Seoul，151・742，South Korea lt場@nmr.snu.ac.kr

Shih・CheSue Institu匂 ofBiomedica1 Sciences， Academica Sinica +88-6-227899039 

N街lkang，Taipei， 115， Tawain 十88・6-227887641

sc_su喝ibms.sinica.edu.tw
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Markus Walchli 

Hui Wang 

Iren Wang 

Wenning Wanga 

Anthony Watts 

HoshikWon 

Hyung-Sik Won 

Shih Hsiung Wu 

Wen-JinWu 

Y 

Affiliationl address 

Dep釘むnentof Chemistry， The University of Hong Ko略
Chong Yuet Ming Chemis句，Building，The University ofHong Kong， 
Pokf凶蹴1Road，Hong Kong 

Insti旬.teof Chemistry， Vietnamese Academy of Science and 
Technology 

18 Hoang Quoc Viet，トfghiado，日間oi，Vietnam 

DSO National Laboratories 

20 Science Park白 ive，118230， Singapore 

Genomics Research Center， Academia Sinica 

128，Academia Road， Sec.2， N組 kangDist.，Taipei， 115， Taiwan 

Bruker-BioSpin Japail 

21-5-3 Ninomiya Tsukuba・shiIbaraki 305・0051

The University of Hong Kong， Departnlent of Chemistry 
R∞m309， Chong Yu巴tMing Chemis位yBuilding， The Universi勿of
Hong Kong， Pokfulam Road， 666666， Hong Kong 

National Taiwan University， Instiぬteof Biochemical Sciences 

Institute ofBiological Chemis的"Academia Sinica 128 Academia 
Road， Section 2， Nankang，Taipei， 115， Taiwan 

Dep釘卸lentof Chemis釘y，Fudan University 
Shanghai 200433， C悩na

Biochemis町民p釘卸lent，Oxford University 
Oxford， OXl 3QU， UK. 

Depa附nentof applied chemis町"Hanyang Univ 

2・405，1271Sa-l-dong， Sangrok-gu， Ansan， Gyunggi・do，426-791，
SouthKorea 

Konkuk University， Department ofBiotechnology 
322 Danwol-Dong， Chungju， Chungbuk， 380-701， Korea 

Institute of Biological Chemis町'，AcademiaSinica 

128， Sec II Academic Road， Nankang Taipei， 115， Taiwan 

Institu総 ofBiomedical Sciences， Academia Sinica 
B2-NMR Institute of Biomedicla Sciences， Academia Sinica， Taipei 
11529， Taiwan 
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Te1Jν/Fa献流IxIE.陶覗.
十852-28598974
+852-28571586 

hsun@hkucc.hku.hk 

+84-4-7564406 

+84-4-8361283 

nttai@ich.r悶t.ac.vn

+65圃68712841

+65-68730742 

ts∞klan@dso.org.sg 

+886-2-27899930 

lhehen@gate.sinica.edu.tw 

+81-29 -852 -1234 

+81-29 -858-0322 

mark凶附lcWi@h叫 er-hiospin.jp

+852-61962168 

+852-28571586 

whui@地問ua.hku.hk

十886-227899162

+886-227887641 

iwang@gate.sinica.edu.tw 

+44 (0)1865275268 

+44 (0)1865 275234 

awatts@bioch.ox.ac.uk 

十82-31-400-4224

won@guanine.hanyang.ac.kr 

+82.43-840-3589 

+82-43-852-3616 

wo油s@kku.ac.kr

+886-2-278556% 
十886-2-26539142

shwu@gaぬ.sinica.吋U.tw

+886-2-2789-9157 

winston@ibms.sinica.edu.tw 
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A節liationJaddress

Na針。nalUniversity of Sing舟pore
14 Sci間四Drive4， Singapore 117543 

Wuhanlnstitute ofPhysics and Mathematics， Chinese Acad巴:myof

Sciences 
Wuhan 430071， P. R. China 

Dep釘加lentofBiochemistry， Molecular Neuroscience Center， Hong Kong 
University of Science and Technology 
Clear Water Bay， Kowloon， Hong Kong， P. R. China 
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