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FSCEEE : "Kinetic asymmetry of subunit exchange of

homooligomeric protein as revealed by deuteration-assisted
small-angle neutron scattering"

35 . Masaaki Sugiyama, Eiji Kurimoto, Hirokazu Yagi,
Kazuhiro Mori, Toshiharu Fukunaga, Mitsuhiro Hirai,
Giuseppe Zaccai, and Koichi Kato

MEREE B Biophys. J, 101,2037-2042 (2011)
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L E B
Lys-48-linked diubiquitin in solution"
2% : Takashi Hirano, Olivier Serve, Maho Yagi-Utsumi,

Emi Takemoto, Takeshi Hiromoto, Tadashi Satoh,

: "Conformational dynamics of wild-type

Tsunehiro Mizushima, and Koichi Kato
MEREE S : J. Biol. Chem., 286, 37496-37502 (2011)
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# CRE B : "Structural basis for improved efficacy of
therapeutic antibodies upon defucosylation of their Fc
glycans"

2% : Tsunehiro Mizushima, Hirokazu Yagi, Emi Takemoto,
Mami, Shibata-Koyama, Yuya Isoda,
Kazuhiro Masuda, Mitsuo Satoh, and Koichi Kato
MERES S+ Genes Cells, 16, 1071-1080 (2011)
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[1] S. Matsumiya et al., J. Mol. Biol., 368, 767-779 (2007)
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#3CRH B : "Anew approach for investigating the molecular
recognition of protein: Toward structure-based drug-design
based on the 3D-RISM theory"

235 : Yasuomi Kiyota, Norio Yoshida, and Fumio Hirata
MERE B 1 J. Chem. Theory Comput., 7, 3803-3815 (2011)
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[1] (a) T. Imai, R. Hiraoka, A. Kovalenko, F. Hirata, J. Am.
Chem. Soc., 127, 15334 (2005): (b) N. Yoshida, S.
Phongphanphanee, and F. Hirata, J. Phys. Chem. B, 111,
4588-4595 (2007).

[2] R. K. Singh, A.S. Ethayathulla, T. Jabeen, S. Sharma, P.
Kaur, and T. P. Singh, J. Drug Target. 13, 113-119 (2005)
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: "Binding of Hydrophobic Fluorinated

Phosphatidylcholine"
#3% : Noriyuki Yoshii and Emiko Okamura
MERE B ¢ J Phys. Chem. B 115, 11074-11080 (2011)
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CERMIE LTImEShE Lz, SO6ER T S BRLISH
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H—lry NeFERETYA T HZ LT, HREY O
(b L LI bR Z U5 K 9 7R) & v R0 EE R
DEYEPITN) BICBIEINDHZETLE ).

ESTEEEFHEE —2—AL 72—
No. 36

25 November, 2011

BAZICIE, Bl THHBIETT KRS v L/
DEBMRE RFE LI VE WS EENH D £ LI-DT,
BBRFRZAEE L, XMREPTER - EKIEEE
(NMR) - HEOHTIEE - A—R—arta—2 %R
FLTWEREELE.

2 BEOF®IL, SbhdiEmzitomeLTrM v
Tx =< =T 4 TR LEL. ZDI—
T4 T, BRIESHEREER (LEKR), SIS AR
GRAER), B EAERERBh . (BRIETHTR) LV ZEE D2
&N, TRNFRICO W THERTLHE L BIT, #
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R CEEREREBE XL LB, ERER
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INDERIKFZ, ZNHERGICHNWTE 28
DOREZ R E TR R LTV, A—FF
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A03 BESFEDS 2011 45 11 A 3~4 B, 538 BaryT )\ i%
T OPRIRAT I \BEIZ BV TR S 7, ASFHICIE
A03 BEOHER O EIEE o4, FHERFZEEE O
B AR L OREMELAEILCD 17 4 OAFEHR
REFEZDIS 124, SHLITHK 1L, TFRINVL—TD
BESCHLER IA, ST T254BBMLT,

ZZHIIE EIODITTAEX, KT R T~ [T #&9
OHb, STITEEAOEWITE A28 U & & b ICRjFES
. BAROEBRFIRICHE TN TW D, S5 ORIERR
MTE T, IRRTIC LA DR 2R BRI 2 770 4 72
WAL RN HDOEFETH -1,
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WFZE N OBEES I ORI I JE N CHETT H o
A03 BEDHIGEE & DIELFRFIEIZ OV TR~ bz, L
T, BEECREEB LY A bVETET,
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Mg /a7 ) VRS A TIROT 2 vA REAGE
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The International Symposium on Nuclear Magnetic
Resonance 2011 (ISNMR 2011) 2B S E LTz,
KRR Y U AT 50 [BFLE& NMR Fhine bk
B, BHNALDE R THEREINDIZ L OFLRE
EOFES LVEHAFRT 2 2N TEELE, £
7o, %< OFEFIEE T X Doyt st & F1%:
MTHY ., IERREMPRORL I VR TATHY
F L7,

Fox ODIFFEENS BBALBRARY VR MBI
R EATVE Uiz, o FRIFAFZEETRER K R H
e R (Al B SIRPR B FAER 2 4) @
A L Z EAFFEFTRAZ —E (Young Scientists
Poster Awards) (2 Jix 5 L . “Application of
paramagnetic NMR to analyses of conformations
and dynamics of oligosaccharide” & V> 9 i CZLzE
L AAREE (5% 1HFR]) RAX—RFEZITWELEZ, L
KENDRAZ —RRITFEEBDT 2 M BIFFITEND
Pl ZTEX . Z2< OIRFEFE O N L AEZEEITRIE
E LT,

AW TIE, HReME NMR %)t L 72 o 38T
HEERITE DS Z RS TWET, FRET 2=
R7a—T7 %P ~E AT 52 LTk, FEgHICHR
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’JﬁiIJJ LELAE, £2L T, Z® NMR THL /R
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FRIIL—TOLARBEE L., T5A1ELTH The 17th International Biophysics
Congress [CEWTHREBFRRAI—E%#%E

J [ s
(= B R ERAIR - A02 FHEMFZEARTFRE)

7 —7" (A02 BERHIEIRTZE) D LALRRAHER
BEOE LML (EER) @ 2425, 10 A 30
H7225 11 H 4 HET, BTN T2 The 17th
International Biophysics Congress (23 T, fEF
RA K —E %% E LE L7, International Biophysics
Congress (¥ . International Union of Pure and
Applied Biophysics (IUPAB)N £/ 4~ 5 ERE &% T
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NTEY, SFITLEREI L THET, &I, 3
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A NSMUE Lz,

LA 1E +132” The roles of the low barrier
hydrogen bond involved in Photoactive Yellow
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Yellow Protein) O 5(hiHULERHIZ, (KFRREK HHE S
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218 41X, "Refinement of function element of
dihydrofolate reductase by the systematic alanine
insertion “OJHETHFEL E Lz, Vb NaIERET
BERICx L, MM T 7= U AL RET), FER
AR U7, MG L BERIEMZRIET D 2 LTk
D WETK & RIS TEFEBLO 7 D I 72— RIS
OB EHA LML OTY, BVET 7 =4
THWT 5 Z LTk Y, MEEAREL K fHik, ¥
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Fox OFIFIREIBAIZE (FEBERRA) R O E2WE6E

b B Ao+ DR ORFZERNZ DS, Science 9 A 2
A% (Science 333, 1329 (2011)) IZ#fr S E LTz,
Focus on Japan &\ 9 R0 —E T, FFIRFIRMAE O

TS )

L Science DB TG U2 DT,

DR FEE

B

LRDOND NG, KE1ADRHY VRI T b
0)7"%[] WAL —FEROPLIALDH Y E LT,

B Masahide Terazima (Kyoto Univ
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Fluctuation controls biological functions!

iving phenomana are the consequence of & series of warious

chemical reactions, inwhich a number of biological melecules are
cooperatively imvolved. Understanding the biological reactions at the
molesular tevel is ane of the major targets in many scientific fiekds,
Although the structures of biglegical molecules pravide important
Infermartion for these purpeses, the static structures are not sufficient.
Dynainics are essentlal, because reactions are always dynamic. Since
almost all binlogical mobec ules work In water at ambient termperature,
it is impossible to escape from thermal luctuation, Fluctuation imeoboes
random movements without changing the average structure and
energy. How can such biological molecules perform selective and
efficient reactions for their functiond in Bfe? Doe s the NMuetustion play an
Impartant rale in the reactions?

fluctuations for biol reactions,
For this purpase, scientists in a variety of fields [physil:s. chemislry.

Grant-in-Aid for Scientific Research on Innovative Areas

Molecular Science of Fluctuations toward Biological Functions

sity, Project Leader)

) Mikio Kataoka (Nara Institute of Science and Technology, Secretary General)
Rynichi Ueoka (Sojo University, Coordinator)

Research section A03: "Fluctuation toward function”

The studies in this section are mainly focused on clarifying direct

relationships between fluctuations and various bickogical functions.
The @rgat molecules coukd be proteins, DNA, RMA, membranes, and so
on. Thearetical and experimental studies will be carried out 1o explore
the structure formatien lfodding), dynamics, and functions of proteins
ard other biomolecules. We alsa aim to develop clinical chematherapy
strategies using fluctuation.
Brief summaries of the current status of the results are described below,
In order to clarify the reaction coordinates along the function and
changes in the fluctuation, we, in the research section AQ1, are utilizing
a variety of possible techniques, such as NMR atiogn method,

~ spectroseopy and AFM of single muleculv_!.}hg s, and
ﬂlkmtﬁ:a simulation. Fm ie, the h g

nigw time-res

Mmsmml mﬁce ical functions. |
In the research section Aﬂ!. the group IEd by Préf Ka a has
succeaded In creating mutants of functional protelns that can be
reqarded as models of I0Ps. They have revealed that some mutants

pharmacy, medical sceince ete) collaborate tog

the mature of fluctuations and the relationships belwun ﬂucluwons
and the chemical reactions related to varicus biological functions. The
project consists of the foliowing three research sections.

Research section ADL: "Detection of fluctuation”

hie main targets of this section are the developrient of experimantal

techniques for the detectlon of structural and energy fluctuations,
and the characterization of the nature of the fAustuations. In particular,
the detection of fluctuations of shert-lived intermediate species in a
time domain is an important target of this section. Using such metheds,
wet will elucidate whether fluctuation is really enhanced during the
reactions. The development of theoretical methods 1o characterize the
fluctuation isalso a target of this section.

Research section AD2: "Regulation of fluctuation"

he alm of this section is to seek new methods for regulating

fluctuation by mutations, Intreduction of artificial amino acids
or modification by newly designed organic reagents. By regulating
fluctuation, we can clarify how fluctuation is important for the reactions.
One of the main targets of this section could be studses an the reaction
machanisms and roles of the recently discovered intrinsically denatured
proteing (IDPs), which should possess flexible confermations,

and bind their ligand in & disordered state and that the
I:Indlng induces felding, suggesting that disorder and fluctuation are
essential for the ligand recognition of IDPs In some cases. Prof, Hohsaka
developed a unlque method o intraduce several antificial armine acids
into desired positions in a targer protein, These methods have been
widdely utilized by the project members.
In the research section AD3, some applications have been pursued
uging the fluctuation. Fo«mnple. Prof. Lleoka's group produces bybrid
{HLs), which are of vesicular and micellar modecules,
Remarkabty high inhiitory effects of HLs with higher membrane fuldity
on the growth of tumer cells in vitro and in vivo have been obtained
without drugs. Furthermare, a successful clinical chemotherapy
imvalving drug-free HL administration to patients with lymphoma has
lbeen reported. HLs can distinguish between tumer and nosmal cells
through fusion and accumulation intd turnor cell membranes only aftes
HL treatment,

& will hold the S5th Opan Sympasium on January 7 and 8, 2012, at

Tadaiji Culture Center (Nara). We call for poster presentations at
the symposium. More information and the results of this project can be
obtained in cur homepage:

http/fkuchem kyoto-u.ac jp/hikarifyuragifindex_e htmi

Contact:

Prof. Masahide Terazima
Department of Chemistry,

Graduate School of Seience, Kyoto University
Sakyo-ku, Kyoto, C06-8502, lapan

TEL/FAN: +81-75-753-4016

e-mail: mterazima@kuchem kyoto-uac jp

Prof. Mikio Kataoka

Graduate School of Materials Scisnce
Mara Institute of Science and Technolagy
Ikomi, Nara 630-0152, Japan

e-mail: kataokagms.naist jp
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