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[Support]

Support technology for protein expression using Escherichia coli etc. was developed. E. coli
expression system pCold-GST vector developed by the Osaka University group is released from
Takara Bio Inc. Stable isotope labeling technology using Escherichia coli SPP method, chemical

labeling technology using reduction tolerant spin labeling agent and/or reduction resistance shift agent,
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nanodisc production technology, drug protein interaction, sample evaluation system, and sample
production technology for protein kinase using Escherichia coli, etc., are developed as a support
technology, and applied it to support. As a result of the support, consulting totaled 28 cases, 6 of them
were site visits. Applications for assistance were made in 15 of the 28 consulting companies, all of
which were accepted. We carried out support work for all 15 cases accepted, and completed 9 support
projects. The remaining six projects are continuing support as collaborative research.

As a concrete support operation, the following are performed, the construction of the plasmid vector
for expressing Escherichia coli of the target protein, confirmation of expression level in the E. coli
expression system, culture for isotope labeling, examination of purification conditions, and
confirmation of properties by NMR measurement, and report production along with data. As a plasmid
vector for expression of the target protein in Escherichia coli, pCold-GST developed by the Osaka
University group was selected, and the expression of the protein which was difficult to express with
ordinary vectors was dramatically improved. Isotope labeling, protein purification, NMR measurement,
etc. were also performed, and 14 out of 15 cases were able to evaluate the properties of the target
proteins. Furthermore, we constructed a library of chemical compounds possessing 19F, prepared a
screening system for 19 F-NMR, and provided three supports.

[Upgrading]

Development of a novel stable isotope labeled protein expression method using Escherichia coli
SPP method succeeded in establishing a protocol for expressing a target protein with good
reproducibility and applied to isotope labeling of transmembrane protein pHtrll, We succeeded in
expressing pHtrll labeled with high efficiency in the lipid membrane. In addition, NMR measurement
of pHtrll present in physiological conditions in the lipid membrane and acquisition of three-dimensional
structure information were also successful by solid-state NMR measurement of Escherichia coli.

In the stable isotope labeling by the chemical modification method, a method to chemically bond a
13C-labeled methyl group to a post-translational lysine side chain, which enables highly sensitive
observation of NMR, was established, and the interaction between proteins It became analyzable with
extremely low concentration (0.2 uM, world's highest sensitivity). Furthermore, we confirmed that this
method can detect and analyze signals for high molecular weight proteins that are difficult to analyze
in ordinary measurement. We also found that a salt bridge over the lysine side chain can be detected
with high accuracy, and succeeded in acquiring distance information via salt bridge, which is the first
time in NMR method, and structural analysis using them.

For stable isotope labeling by E. coli high density culture method, we succeeded in isotope labeling
at about 5 times the efficiency of conventional methods, and developed it into a culture method which
enables amino acid selection labeling. This not only eliminates the bottleneck of NMR analysis due to
high molecular weight but also reduces the amount of medium by the high density culture method, the
cost of isotope labeling drastically decreases, and the amino acid selection label becomes a practical
method. In addition, by using these methods for support, it was found that methyl group 13C-labeled
substance, which is generally considered to be effective, has poor reproducibility except for Met, and
when the molecular weight is up to about 50,000. Instead, the main chain 15N labeling without

deuterium labeling was effective for amino acids selective labeling of Met / Lys.



In the NMR characterization evaluation, we began establishment of assistive technology capable of
structure evaluation in intact cell by NMR and succeeded in its measurement. Furthermore, the
experimental conditions were examined for direct observation of isotope-labeled protein in intact cell.
As a result, we discovered the expression condition that the spectrum improves for all proteins tried.
We have also successfully introduced stable isotope-labeled proteins into human cells by
electroporation. Furthermore, in order to evaluate the properties of the NMR sample conveniently, we
succeeded in constructing a completely automated NMR signal assignment system MagRO.

In advanced use of NMR, we began establishing new technologies enabling advanced NMR
measurements including in situ / in cell NMR etc, and as a new method to acquire information on the
three-dimensional structure of proteins, even in intracellular reducing conditions, spin labeling agents
and shift agents were developed. It became possible to accurately measure interatomic distances
even under reducing conditions. We also discovered that precise structure determination is possible
by using PRE distance limitation obtained from nine kinds of spin labels on proteins which could not

be determined the structure due to NOE deficiency.

III. RO/ ~DFEE

(1) &6 - MEEHICRT ZmC—5% (EWNEE 2 fF, EERRE 37 1)

1. Naohiro Kobayashi, Yoko Harano, Naoya Tochio, Eiichi Nakatani, Takanori Kigawa,
Shigeyuki Yokoyama, Steve Mading, Eldon L. Ulrich, John L. Markley, Hideo Akutsu, and
Toshimichi Fujiwara. An automated system designed for large scale NMR data deposition
and annotation: application to over 600 assigned chemical shift data entries to the
BioMagResBank from the Riken Structural Genomics/Proteomics Initiative internal
database. Journal of Biomolecular NMR. 2012, 53, 311-320.

2. Yoh Matsuki, Keisuke Ueda, Toshitaka Idehara, Ryosuke Ikeda, Isamu Ogawa, Shinji
Nakamura, Mitsuru Toda, Takahiro Anai, and Toshimichi Fujiwara. Helium-cooling and -
spinning dynamic nuclear polarization for sensitivity-enhanced solid-state NMR at 14 T and
30 K. Journal of Magnetic Resonance. 2012, 225, 1-9.

3. Yoshikazu Hattori, Kyoko Furuita, Izuru Ohki, Takahisa Ikegami, Harumi Fukada,
Masahiro Shirakawa, Toshimichi Fujiwara, and Chojiro Kojima. Utilization of lysine 13C-

methylation NMR for protein-protein interaction studies. Journal of Biomolecular NMR.
2012, 55, 19-31.

4. Keisuke Tkeda, Ayako Egawa, and Toshimichi Fujiwara. Secondary Structural Analysis of
Proteins Based on 13C Chemical Shift Assignments in Unresolved Solid-State NMR Spectra
Enhanced by Fragmented Structure Database. Journal of Biomolecular NMR. 2012, 55, 189-
200.

5. Rei Abe-Yoshizumi, Shiori Kobayashi, Mizuki Gohara, Kokoro Hayashi, Chojiro Kojima, Seiji

Kojima, Yuki Sudo, Yasuo Asami and Michio Homma. Expression, purification and

4




10.

11.

12.

13.

14.

15.

biochemical characterization of the cytoplasmic loop of PomA, a stator component of the Na+
driven flagellar motor. Biophysics. 2012, 9, 21-29.

Ken-ichiro Taoka, Izuru Ohki, Hiroyuki Tsuji, Chojiro Kojima, and Ko Shimamoto. Structure

and function of florigen and the receptor complex. Trends in Plant Science. 2013, 18, 287-294.
Jakub Sebera, Jaroslav Burda, Michal Straka, Akira Ono, Chojiro Kojima, Yoshiyuki Tanaka,
and Vladimir Sychrovsky. Formation of the T-HgII-T Metal-Mediated DNA Base Pair;
Proposal and Theoretical Calculation of the Reaction Pathway. Chemistry - A European
Journal. 2013, 19, 9884-9894.

Hiroshi Yamaguchi, Jakub Sebera, Jiro Kondo, Shuji Oda, Tomoyuki Komuro, Takuya
Kawamura, Takenori Dairaku, Yoshinori Kondo, Itaru Okamoto, Akira Ono, Jaroslav V.

Burda, Chojiro Kojima, Vladimir Sychrovsky, and Yoshiyuki Tanaka. The structure of

metallo-DNA with consecutive T-HgII-T base-pairs explains positive entropy for the metallo-
base-pair formation. Nucleic Acids Research. 2013, 26, 1-6.

Suyeon Bak, Su-Jin Kang, Toshiharu Suzuki, Masasuke Yoshida, Toshimichi Fujiwara, and
Hideo Akutsu. Improved Purification of Thermophilic FoF1-ATP Synthase c-Subunit Rings
and Solid-State NMR Characterization of Them in Different Lipid Membranes. Journal of
the Korean Magnetic Resonance Society. 2013, 17, 1-9.

Ken-ichi Kosami, Izuru Ohki, Kokoro Hayashi, Ryo Tabata, Sayaka Usugi, Tsutomu
Kawasaki, Toshimichi Fujiwara, Atsushi Nakagawa, Ko Shimamoto, and Chojiro Kojima.

Purification, crystallization and preliminary X-ray crystallographic analysis of a rice
Rac/Rop GTPase, OsRacl. Acta Crystallographica Section F. 2013, 70, 113-115.

Su-Jin Kang, Yasuto Todokoro, Ikuko Yumen, Bo Shen, Iku Iwasaki, Toshiharu Suzuki,
Atsushi Miyagi, Masasuke Yoshida, Toshimichi Fujiwara, and Hideo Akutsu. Active-Site
Structure of Thermophilic Foc Subunit Ring in Membranes Elucidated by Solid-State NMR.
Biophysical J. 2014, 106, 390-398.

Yoshinori Tatematsu, Yuusuke Yamaguchi, Toshitaka Idehara, Tatsuru Kawase, Ryoichi
Ichioka, Isamu Ogawa, Teruo Saito, and Toshimichi Fujiwara. Development of second
harmonic gyrotrons, Gyrotron FU CW GII and Gyrotron FU CW GIII, equipped with internal
mode converters. Journal of Infrared, Millimeter, and Terahertz Waves. 2014, 35(2), 169-178.
SUGIKI T, FUJIWARA T, KOJIMA C. Latest approaches for efficient protein production in
drug discovery. Expert Opinion on Drug Discovery. 2014, 9, 1189-204.

KOSAMI K, OHKI I, NAGANO M, FURUITA K, SUGIKI T, KAWANO Y, KAWASAKI T,
FUJIWARA T, NAKAGAWA A, SHIMAMOTO K, KOJIMA C. The crystal structure of the
plant small GTPase OsRacl reveals its mode of binding to NADPH oxidase. The Journal of
Biological Chemistry. 2014, 289, 28569-78.

KATAOKA S, FURUITA K, HATTORI Y, KOBAYASHI N, IKEGAMI T, SHIOZAKI K,
FUJIWARA T, KOJIMA C. (1)H, (15N and (13)C resonance assignments of the conserved
region in the middle domain of S. pombe Sinl protein. Biomolecular NMR Assignments. 2015,
9, 89-92.




16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

IDEHARAT, TATEMATSU Y, KHUTORYAN EM, KULESHOV AN, UEDA K, YAMAGUCHI
Y, MATSUKI Y, FUJIWARA T. The development of 460 GHz gyrotrons for 700 MHz DNP-
NMR spectroscopy. Journal of Infrared, Millimeter, and Terahertz Waves. 2015, 36, 613-27.
IDEHARA T, KHUTORYAN EM, TATEMATSU Y, YAMAGUCHI Y, KULESHOV AN,
DUMBRAJS O, MATSUKI Y, FUJIWARA T. High speed frequency modulation of a 460 GHz
gyrotron for enhancement of 700 MHz DNP-NMR spectroscopy. Journal of Infrared,
Millimeter, and Terahertz Waves. 2015, 36, 819-29.

FURUITA K, KATAOKA S, SUGIKI T, HATTORI Y, KOBAYASHI N, IKEGAMI T,
SHIOZAKI K, FUJIWARA T, KOJIMA C. Utilization of paramagnetic relaxation
enhancements for high-resolution NMR structure determination of a soluble loop-rich
protein with sparse NOE distance restraints. Journal of Biomolecular NMR. 2015, 61, 55-64.
DAIRAKU T, FURUITA K, SATO H, SEBERA J, YAMANAKA D, OTAKI H, KIKKAWA S,
KONDO Y, KATAHIRA R, MATTHIAS BICKELHAUPT F, FONSECA GUERRA C, ONO A,
SYCHROVSKY V, KOJIMA C, TANAKAY. Direct detection of the mercury-nitrogen bond in
the thymine-Hg(II)-thymine base pair with (1999Hg NMR spectroscopy. Chemical
Communications. 2015, 18, 8488-91.

MATSUKI Y, NAKAMURA S, FUKUI S, SUEMATSU H, FUJIWARA T. Closed-cycle cold
helium magic-angle spinning for sensitivity-enhanced multi-dimensional solid-state NMR.
Journal of Magnetic Resonance. 2015, 259, 76-81.

KINOSHITA M, KIM JY, KUME S, SAKAKIBARA Y, SUGIKI T, KOJIMA C, KURISU G,
IKEGAMI T, HASE T, KIMATA-ARIGA Y, LEE YH. Physicochemical nature of interfaces
controlling ferredoxin NADP(+) reductase activity through its interprotein interactions with
ferredoxin. Biochimica et Biophysica Acta. 2015, 1847, 1200-11.

DAIRAKU T, FURUITA K, SATO H, KONDO Y, KOJIMA C, ONO A, TANAKAY. Exploring

a DNA sequence for the three-dimensional structure determination of a silver(I)-mediated C-

C base pair in a DNA duplex by 1H NMR spectroscopy. Nucleosides Nucleotides and Nucleic
Acids. 2015, 34, 877-900.

GUTMANAS A, ADAMS PD, BARDIAUX B, BERMAN HM, CASE DA, FOGH RH,
GUNTERT P, HENDRICKX PM, HERRMANN T, KLEYWEGT GdJ, KOBAYASHI N, LANGE
OF, MARKLEY JL, MONTELIONE GT, NILGES M, RAGAN TJ, SCHWIETERS CD,
TEJERO R, ULRICH EL, VELANKER S, VRANKEN WF, WEDELL JR, WESTBROOK J,
WISHART DS, VUISTER GM. NMR exchange format: a unified and open standard for
representation of NMR restraint data. Nature Structural & Molecular Biology. 2015, 22, 433-
4.

PEERARRIR A~ Y © A 0 A BRE) DNP-MAS-NMR 7' 2 —>7 O% &G, K. NMR S22
[H5%. 2015, Vol 6, 85-88 (2015)

TAMAKI H, EGAWA A, KIDO K, KAMEDA T, KAMIYA M, KIKUKAWA T, ATZAWA T,
FUJIWARA T, DEMURA M. Structure determination of uniformly 13C, 15N labeled protein
using qualitative distance restraints from MAS solid-state 13C-NMR observed paramagnetic

relaxation enhancement. Journal of Biomolecular NMR. 2016, 64, 87-101.




26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

317.

MATSUKI Y, IDEHARA T, FUKAZAWA J, FUJIWARA T. Advanced instrumentation for
DNP-enhanced MAS NMR for higher magnetic fields and lower temperatures. Journal of
Magnetic Resonance. 2016, 264, 107-115.

YOKOCHI M, KOBAYASHI N, ULRICH EL, KINJO AR, IWATA T, IOANNIDIS YE, LIVNY
M, MARKLEY JL, NAKAMURA H, KOJIMA C, FUJIWARA T. Publication of nuclear

magnetic resonance experimental data with semantic web technology and the application

thereof to biomedical research of proteins. Journal of Biomedical Semantics. 2016, 7, 16.
LINY, KARDOS J, IMAI M, IKENOUE T, KINOSHITA M, SUGIKI T, ISHIMORI K, GOTO
Y, LEE YH. Amorphous aggregation of Cytochrome ¢ with inherently low amyloidogenicity
is characterized by the metastability of supersaturation and the phase diagram. Langmuir.
2016, 32, 2010-22.

OZAWA K, KRALICEK AV. Cell-free protein synthesis for NMR structural analysis of large
proteins and complexes. In Application of NMR Spectroscopy. 2016, 4, 263-90.

HARADA K, YAMASHITA E, INOUE K, YAMAGUCHI K, FUJIWARA T, NAKAGAWA A,
KAWASAKI T, KOJIMA C. Plant-specific DUF1110 protein from Oryza sativa: expression,
purification and crystallization. Acta Crystallographica section F. 2016, 72, 480-4.
ALSANOUSI N, SUGIKI T, FURUITA K, SO M, LEE YH, FUJIWARA T, KOJIMA C.

Solution NMR structure and inhibitory effect against amyloid-p fibrillation of Humanin

containing a d-isomerized serine residue. Biochemical and Biophysical Research
Communications. 2016, 477, 647-53.

LEE YH, SUGIKI T. Advanced techniques to detect protein-protein interactions using
solution nuclear magnetic resonance. Part I: chemical shift perturbation and residual dipolar
coupling. Protein-Protein Interactions (PPIs). 2016, Chapter 1.

SUGIKI T, LEE YH. Advanced techniques to detect protein-protein interactions using
solution nuclear magnetic resonance. Part II: cross-saturation, paramagnetic effects, and in-
cell NMR. Protein-Protein Interactions (PPIs). 2016, Chapter 2.

KIM JY, KINOSHITA M, KUME S, GT H, SUGIKI T, LADBURY JE, KOJIMA C, IKEGAMI
T, KURISU G, GOTO Y, HASE T, LEE YH. Non-covalent forces tune the electron transfer
complex between ferredoxin and sulfite reductase to optimize enzymatic activity. Biochemical
Journal. 2016, 473, 3837-54.

Sugiki T, Takeuchi K, Shimada I, Takahashi H. Preparation of isotopically-labeled
recombinant proteins by using yeast Kluyveromyces lactis expression system. PSSJ Archives.
2016, 9, e082.

TATEBE H, MURAYAMA S, YONEKURA T, HATANO T, RICHTER D, FURUYA T,
KATAOKA S, FURUITA K, KOJIMA C, SHIOZAKI K. Substrate specificity of TOR complex
2 is determined by a ubiquitin-fold domain of the Sinl subunit. eLife. 2017, 7, e19594.
SEBERA J, HATTORI Y, SATO D, REHA D, NENCKA R, KOHNO T, KOJIMA C, TANAKA
Y, SYCHROVSKY V. The mechanism of the glycosylase reaction with hOGG1 base-excision
repair enzyme: concerted effect of Lys249 and Asp268 during excision of 8-oxoguanine.

Nucleic Acid Research. 2017, in press.



38.

39.

(2)

10.

11.

SUGIKI T, FUJIWARA T, KOJIMA C. Cold-shock expression system in E. coli for protein
NMR studies. Methods in Molecular Biology. 2017, in pres.
SUGIKI T, KOBAYASHI N, FUJIWARA T. Modern technologies of solution nuclear magnetic

resonance spectroscopy for three-dimensional structure determination of proteins open

avenues for life scientists. Computational and Structural Biotechnology Journal. 2017, in

press.

BV URT T LEICBIT A O RAX—REK

R VE A~ OIFHEE AT OBsE, NEH, JIBRIRES, 45 53 [0l NMR i<, 2014/11/4,

M.

HEBUE NV O 22 E RN & KEFBLZ /2l T 5 pCold-GST ¥ A7 A DEANBHFE, &R A

Z—, ik, LARE, &S, BEEE0E, VG RKER, % 53 [1 NMR #its=, 2014/11/5,

[E AL

hOGG1 DR TETEHEME DIEHT & HARBENT, R A 2 —, PR, KILET-, FJRARSE, Hk

+, VAMERURER, ARATFN, M P4rsE, 5 53 [0 NMR fime, 2014/11/5, [EA.

E)‘iﬁfﬂ%k%% Lo T 4= R¥ L— MNlZ W& X7 EOERME NMR %8, RNA X

—, IR —, IWA#5E, Ying Z, @ WML, Mg —, BREE, Vg ERES, % 53 1 NMR &+

s, 2014/11/5, FEA.

WEREHLEWNT AT 7 ) ZHOTABENMR 27 U —=2 7 HMOBR%, RAX—, BT,

RS, EAREEZ, 5 IR R —, AR, ERAED, FREGE, IERKAS, 5 53

[7] NMR ftime, 2014/11/5, [EW.

H—filla &7z V) ORFES > 7 B O FHGEHA O 728 O E EIE (K NMRIEDBR%E, WA X —, [l

NSk, TS0, BREEGE, 25 53 [0 NMR #fiwss, 2014/11/5, [EA.

[E & NMR (Z351F 2 HREMHER AR 2 -T2 & 2 /8 7 SRS RN, AR A % —, HEA), L)

X, ARFEE, AR, MR B, )IER, MUVERE, BEECE, HAER, % 53 1 NMR

FEmas, 2014/11/5, [EA.

MagRO-NMRView, FLYA (Z X 2 @EICHEL S 172 NMR 7 — Z fifghfy, WA X —, /IMREZL

Sahoo BR, 7k H42, ARESE —, Schmidt E, Guntert P, YAUg ERER, BEFEGE, % 53 1] NMR ﬁﬂL

s, 2014/11/5, FEA.

FREYy DNP 203y X 2 L—3ya VEtHR, RA X —, JRIBE, BREEGE, AR, % 53 [

NMR Ffiwes, 2014/11/5, [EN.

BMRB/XML and BMRB/RDF: common open representations of BMRB NMR-STAR data, 7~
A K — REHEGE, /IMREZ, EHERS, &85 A, Ulrich EL, Ioannidis YE, Livny M, Markley

JL, BIE, AR, VIMGRKER, BESUBGE, 5 53 Ml NMR #famz, 2014/11/5, [EA.

Theoretical calculation of 1H/13C NMR shifts indicative of salt bridge between methylated

Lys and CO2 group of Asp or Glu residues in proteins, H8H, Sebera Y, Hattori Y, Tanaka Y,
Kojima C, Sychrovsky V, % 53 [1] NMR &ime, 2014/11/6, [EN.



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

1BN/19Hg NMR 53 HIEIC K B KEBZ I LT TF X o -F X AR OfEERE S L OVE 7IRIEMR
Br, ABH, HEFarsE, REERE, AT, AR, B, S5, Sychrovsky V, JIBR K
BB, % 53 [7] NMR #imas, 2014/11/6, [E .

Drug screening using NMR to regulate protein function, 158, VaUE & B, The First
Trilateral Workshop For Frontier Protein Studies, 2015/4/23-25. #&4}.

AFEA 7 V== I KL NTAERRAR VE > DB, NEE, RIRRIRER, KRECORE HEMTIET
T X — Veimimi S 6 R 5 AmPHATIE ) | 2015/4/28, [EA.

Paramagnetic NMR techniques utilized for protein structure analysis, H8H, V2UE R KER,
The 3*d Awaji International Workshop on “Electron Spin Science & Technology: Biological
and Materials Science Oriented Applications”, 2015/6/14-17, [EWN.

7w ) 7oA R T DL E M OERR, WA X —, WSS, HEE 8RR, BRREE,
VAMSFURER, 5 15 [0l H AR VR AR 42, 2015/6/24-26, [EA.

IR VIR NMR fffi G o E R ofcA X7 4 h7 v B O HKRD R A A > OfiE & i
HE, WAL —, EHINT, W KR, Jee JG, HFFILE, WEFERZ, MY, LRFEE, IS
FIRER, 55 15 [A] H AR HE R AR 4FR, 2015/6/24-26, [EIA.

TEE 721G 2 OB 7 v % = R¥ L— MO X L8 BA~DEAR LT O HEYE NMR A
98, WAL —, IREBE—, LN, Zhang Y, @ ML, MR —, BIEECE, KIBRKRAR, %
15 [a] AR VR R R R4, 2015/6/24-26, [EN.

BEREFE LR 22 A T2 22 E RN RGO RS, MER, K ARBEZ, 5 16 MIAARAER YA
42, 2015/6/24-26, [EN.

Utilization of paramagnetic NMR techniques for protein structure determination, M8, /@
WE VKBRS, The 6th Asia-Pacific NMR Symposium, 2015/8/13-16, g4},

New strategy for high-throughput NMR analysis of biomolecules using the NMR database
BMRB and tools for automated NMR analysis, MagRO, FLYA and CYANA, M8, /NMKEZ,
B, A HE S, Sahoo BR, 7k H4%, Markley JL, Ulrich EL, Schmidt E, Guntert P, J2ig
EWRER, BEJFEGE, International Society of Magnetic Resonance 2015, 2015/8/16-21, ##4t.
In-cell solid-state NMR spectroscopy for probing site specificity of macromolecules in
Escherichia coli cells, /" A % —, Khampa C, Egawa A, Kojima C, Matsuki Y, Fujiwara T.
International Society of Magnetic Resonance 2015, 2015/8/16-21, ##4t.

NMR structure of a DNA duplex containing a silver-mediated C-C base pair, H§H, Furuita
K, Dairaku T, Kojima C, Tanaka Y, The 42th International Symposium on Nucleic Acids
Chemistry, 2015/9/23-25, [E .

7y RERIENT A T T U —Z v NMR AEEMFSE, AEE, ISR RES, % 16 B4 NMR
iF9E2, 2015/9/27-29, [EAN.

PR FIFC 0 detmlE A NMR 2E@E OB &S, REH, DI, IR, URRE, RIS,
VRS R VRAR, BRIFWGE, %5 58 [EI[E & NMR - # k7 +—F A, 2015/10/22-23, [EA.

FHZ 2= FXL— M MlZHW-EBAEDO NMR #EEEITEORYE, DA, IREE—, Lo
%, Zhang Y, @M, MEER —, BREECE, VJIBRIKER, %5 54 [1] NMR flins, 2015/11/6-8,
[E AL




27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.
41.

42.

Scrambling-free 72 7 3 / FEI3IRAY 13C 2515 & BC RO mERIEEZ R L= 7 2 BEINW
BN o7 AIEOBYE, AEHE, EAREZ, BREEOE, FIERKER, 5 54 Bl NMR FEms,
2015/11/6-8, [EWN.

TEBRAURMEIE A~V 7 L83 E) DNP-MAS-NMR 71— 7 OB% LIS, A, AR, Sk EE,
R g, MR, Sirigird J, RIATEA, BREEGE, % 54 [7] NMR #ia<s, 2015/11/6-8, [EN.
C-Ag(ID-C B Hxt A2 & e A # 1 DNA OSLIRHEEMNT, H8E, HHAS T, REERE, JTIB R RAR,
M 4FaE, 25 54 [5] NMR Fimes, 2015/11/6-8, [E .

INMEEA S L A® o —Irelp RNase KA A v OFE RIS, KR A X2 —, WFACSE, & mfm5E,
MY, FIRIER, SRS T, EABE, HER, EERBCE, WEE T, HiifE, B EX
BB, % 54 [7] NMR Fim<x, 2015/11/6-8, [E .

BEIANMREE AW T N U O AR TR K7y OGN, RNA X —, FEELR, HEY,
TINSCF, 49) RS, #h B, FRYCERE, BREEOE, A, &5 54 Bl NMR #lim<, 2015/11/6-
8, EHMNA.

AR NMR (2L 5% 7 BHE~DENiE v v 7 OISH, RAZ—, MEY), FHEEKR, T
NS, SGINERS, Fha B, MHICERE, BRIREOE, AR, % 54 1 NMR FHig<, 2015/11/6-8,
[N

KIGHEIZ XD 2 B % F U @RIFEBRH AR S D H—MIY 0 5 FHEHIEZ H i L 7o & &
{ENMR, A2 % —, [LEFEk, (L1130, BREEGE, % 54 [1] NMR #m%, 2015/11/6-8, [EM.
NMR 7 — % ~_X— 2 BioMagResBank O#t&EHINETE & AR, RNA X —, /INKEZ:, BHECE, &
MR, AB T, BERA—, JIBRKRES, BRIEEGE, % 54 [0 NMR Fhigs, 2015/11/6-8, EM.
mfEYs DNP IZ X5~y 7 AEEE T TOBBALEKZ EEHPOEmEIC I 2L —a T
DI, RAL —, RERE, BRIFEGE, AR, % 54 Bl NMR #igs, 2015/11/6-8, [EA.

b N INTEMERRERE 7T K Humanin ORI L OWEREFRBLZBI T2 NMR figdr, R A
2 —, EARBEZ, Alsanousi N, HikAS T, 2Bk 5, %I, RITHOE, RISR KA, BMB2015,
2015/12/1-4, [EWN.

IMEE A~ LAt o —IREla (2 X% XBP1lu mRNA A 7' J A ¥ 2 ZIC RS OfENT, 1
BH, /NHUHERS, MRS, BB, A )IMEST, RARSE, VSR RER, B ., BMB2015,
2015/12/1-4, [EWN.

NMR tools developed for drug discovery, H5H, VLUE&K VKHR, International Symposium on
Structure and Folding of Disease Rerated Proteins, 2015/12/4-5, #§4t.

PRE and PCS techniques utilized for high-resolution protein structure determination, [,
JRER-YRER, The 2015 International Chemical Congress of Pacific Basin Societies, 2015/12/15-
20, {iEsh.
NMR TU) 0 ¥ < fiE A=Al e, nEE, JIBRKER, &AM = e o LA, 2016/3/10, EH.
A XDOWFHESIEICEIT 70 ) 7 Hdda £ 7 F 71 ) 7 RCN Ofih, RAZ—, i
ARFERE, HRE—RS, AN, SFITE, Kby, VIS RIKER, BAL), 5 57 I8l B Afamd:
AP, 2016/3/18-20, [EN.
A R OMHHPEISE R 59 % OsPBI1 Ot fiftT, N2 % —, FUHEE—, 1158, b
N, IAARE, EREEOE, TS0, RS, FRIBRKRER, 5 16 R A AKEAERERER,
2016/6/7-9, [EWN.

10



43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

b N NTEPERRR AR~ 7T K Humanin 2387 X 2 A ROEEZGIET 2 A = X LT
HAEEE MBI EIIRNT, RA X —, EAEEZ, Alsanousi N, &iAS 1, FIER, Zem 5, %A
R, EmOE, WERIRER, % 16 [l AAE AER 2242, 2016/6/7-9, [EN.

Application of the integrated life science databases to NMR analysis of biomacromolecules,
HEH, MREZE, & AMER T X - —Protein NMR beyond, 2016/6/3, [E .

Solution NMR studies of molecular basis for structure and function of lipid transfer protein,
H8H, EABE, EAMEEtE I J—Protein NMR beyond, 2016/6/3, [E .

Sensitivity enhancement by DNP and solid-state NMR study of proteins, 188, BRIRBOE, &
HAFE RS < F—Protein NMR beyond, 2016/6/3, [E .

Paramagnetic NMR techniques developed for high-resolution protein structure

determination, M8H, Kojima C, XXVIIth International Conference on Magnetic Resonance in
Biological Systems, 2016/8/21-26, [E.

Structural analysis of non-crystalline proteins from unresolved MAS solid-state NMR
spectra by spectral fitting approach based on fragmented structure database, 7N A % —,
Ikeda K, Egawa A, Tamaki H, Kameda T, Hayashi K, Kojima C, Fujiwara T, XXVIItk
International Conference on Magnetic Resonance in Biological Systems, 2016/8/21-26, [EN.

The salt bridge on protein surface: characterization using the 13CHs NMR probe, 7R A % —,
Hattori Y, Sebera J, Sychrovsky V, Furuita K, Sugiki T, Ohki I, Ikegami T, Kobayashi N,
Tanaka T, Fujiwara T, Kojima C, XXVIIth International Conference on Magnetic Resonance
in Biological Systems, 2016/8/21-26, [EA.

NMR-based interaction analysis of 19F-containing inhibitors with tyrosine kinase, 7~ A % —,
Shinya S, Kobashigawa Y, Furuita K, Fujiwara T, Kojima C, XXVIIth International
Conference on Magnetic Resonance in Biological Systems, 2016/8/21-26, [EMN.

Spectroscopic and theoretical approaches to the mechanism of RNA cleavage reaction
catalyzed by hammerhead ribozyme, 7352 % —, Tanaka Y, Haruta K, Kawahara I, Ashihara
Y, Yamanaka D, Kojima C, Sebera J, Sychrovsky V, XXVIIth International Conference on
Magnetic Resonance in Biological Systems, 2016/8/21-26, [EWN.

Structure determination of metallo-base pairs with multinuclear NMR spectroscopy, 7~ A %
—, Dairaku T, Furuita K, Sato H, Sebera J, Kashiwagi Y, Ono A, Sychrovsky V, Kojima C,
Tanaka Y, XXVIIth International Conference on Magnetic Resonance in Biological Systems,
2016/8/21-26, [EN.

Noncovalent forces tune the electron transfer complex between Ferredoxin and sulfite
reductase to optimize enzymatic activity, 7~ A % —, Lee YH, Kim JY, Kinoshita M, Sugiki T,
Kojima C, Ikegami T, Kurisu G, Goto Y, Hase T, XXVIIth International Conference on
Magnetic Resonance in Biological Systems, 2016/8/21-26, [EWN.

Physicochemical nature of interfaces controlling Ferredoxin NADP+ reductase activity
through its interproteininteractions with Ferredoxin, 7~ A % —, Kinoshita M, Kim JY, Sugiki
T, Kojima C, Kurisu G, Ikegami T, Ariga-Kimata Y, Hase T, Lee YH, XXVIIth International
Conference on Magnetic Resonance in Biological Systems, 2016/8/21-26, [EMN.

11



55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

Publication of NMR data archived at BMRB with web standard technologies for federated
and integrated search services, 78 A2 % —, Yokochi M, Kobayashi N, Iwata T, Ulrich EL,
Markley JL, Kojima C, Fujiwara T, XXVIIth International Conference on Magnetic
Resonance in Biological Systems, 2016/8/21-26, [EA.

Identification of experimental parameters of which has direct and potent influence for high
quality and reproducible Escherichia coli in-cell NMR measurements, 7~ A % —, Sugiki T,
Yamaguchi Y, Fujiwara T, Inouye M, Kojima C, XXVIIth International Conference on
Magnetic Resonance in Biological Systems, 2016/8/21-26, [EWN.

The structure and function of plant phytochrome HKRD revealed by NMR analyses of low-
concentration samples, 7~ A % —, Furuita K, Nishigaya Y, Jee JG, Tanaka R, Kohno T, Katoh
E, Yamazaki T, Kojima C, XXVIItt International Conference on Magnetic Resonance in
Biological Systems, 2016/8/21-26, [E.

CS-Rosetta protein structure determination by solid-state NMR using paramagnetic
restraints, 78 2 # —, Tamaki H, Egawa A, Kido K, Kameda T, Kamiya M, Kikukawa T,
Aizawa T, Demura M, Fujiwara T, XXVIIth International Conference on Magnetic Resonance
in Biological Systems, 2016/8/21-26, [EA.

Solid-state NMR Spectroscopy for exploring the location of macromolecules in living cells, 7~
A& —, Khampa C, Egawa A, Fujiwara T, XXVIItt International Conference on Magnetic
Resonance in Biological Systems, 2016/8/21-26, [E .

The development of the quantitative solid-state NMR and its application to the counting of
the number of molecules in an intact Escherichia coli cell, 7R A % —, Yamada K, Egawa A,
Fujiwara T, XXVIIth International Conference on Magnetic Resonance in Biological Systems,
2016/8/21-26, [EN.

Assignment of 13C NMR signals of TFec-ring in lipid membranes and its structural
implication, 7~ A % — Kang SJ, Todokoro Y, Bak S, Suzuki T, Yoshida M, Fujiwara T, Akutsu
H, XXVIIth International Conference on Magnetic Resonance in Biological Systems,
2016/8/21-26, [EN.

Advanced Instrumentation for biological DNP-enhanced MAS NMR for higher magnetic
fields and lower temperatures, 7~ A % —, Matsuki Y, Idehara T, Nakamura S, Fukui S,
Sirigiri J, Suematsu H, Fujiwara T, XXVIItt International Conference on Magnetic
Resonance in Biological Systems, 2016/8/21-26, [E .

WEE RSN NMR v 7 vo BT, HEE, AMREZR, IR —, KHS:, FRigR
RER, BRIFEGE, 55 55 [1] NMR #lia4s, 2016/11/16-18, [EN.

mis DNP O@BERMN Y I 2 Lb—1 3 UK D @R L RIEOMZE, D, RIEBE,
BEIRGE, KK, 5 55 i NMR i, 2016/11/16-18, [E/A.

EREAR NMR 2 AW B —KIGEMIEAN TER S L2 0 FREORER X O+ oEH, A
g, LA, TDISCT, HEEGE, 5 55 [ NMR #4s, 2016/11/16-18, [EHA.

5 DNP Oh3RE 4 o & Le FIERT & 2 oI, DIE, KR, A, gk, M
JRC, Sirigiri J, REVEA, HEEBOE, 5 55 1l NMR §fims, 2016/11/16-18, [EA.

12



67.

68.

69.

70.

71.

72.

(LAAERNC £ 2 5 2 30 B O o A T R O B O B8, A 57—, BRI —,
Heidenreich D, #IL#—, $aRSE—AS, WA 4rsE, BRIFHOE, VTIERIKER, 5 55 [0 NMR i
2, 2016/11/16-18, [EN.

AFNVEZFA LIZERE O HE) NMR #IERE, RNAZ —, HiFEZbir, REZ, FEREEGE,
VRIS R VRER, 55 55 7] NMR 7w, 2016/11/16-18, [EA.

TR TAR TG R ATBT DA F UGG A FORE], RAX—, HEY), FHRENX,
TN, %) e, FRIRERE, AR, BRIEEOE, 5 55 [1] NMR &fims, 2016/11/16-18, [EA.
Structural basis of laminopathy: comprehensive study of structure and dynamics of
laminopathy-causing LMNA mutants, 7~ A % —, 2K =, The 42 Naito Conference,
2016/10/4-7, [EWN.

AT I v Tg-fold IR RIZ LD T X ) XF—FIET = /) Z A 71X DNA #EETEMEDOIK T & B
YD, RA2—, ZRBFRI, BEARE, IWFEA, # By, =ML, %39 A AS T4
T4, 2016/11/30-12/2, [EWN.

7 I NIk H'E CERT @ PH K A A > -Golgi (Kf#5 45723 CERT @ U U ER{LIZ K - THIH| &
N DOMEEHAE: i NMR B LD, RA 2 —, BEAREBE, RAElE, 101IKMH, EW%EYK
BB, BRIUBOE, PrNtE, WEH—K, fERECRES, SfERK, % 39 B A ARy FAEYT
2016/11/30-12/2, [EWN.

(3) TEERE DR « Hfrdahittz ) (x4 20 A

PR AMF 950 A H~ /U BEREK IR E O — AR, EARERE, WH X 948, 2015/5/2, [EWN
2. BPRKREAEMIEFTO NMR MEQ/JA\E?EJ EARBE, RIBE, KRIEE KPR R ETFEm 0 & [
35, 2015/12/17, EHN
3. PBRKREHEM 950 A T~V BEREKILIGIEE O — AR, EAREE, WH X 948, 2016/5/1, EWN
(4) FeFHiFE

13



