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& H : "Chemotherapy with hybrid liposomes for
human breast tumors along with apoptosis in vivo"
23 : Shinya Shimoda, Hideaki Ichihara, Yoko Matsumoto,
and Ryuichi Ueoka*
MERES S ¢ Int. J. Pharm., 372, 162-168 (2009)
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[1] R. Ueoka et al., J. Am. Chem. Soc., 110, 1588-1595
(1988). [2] Y. Matsumoto et al., Int. J. Cancer, 115,
377-382 (2005). [3] Y. Komizu et al., Bioorg. Med. Chem.
Lett., 16 6131-6134 (2006). [4] H.
Anticancer Res., 28 1187-1196 (2008).
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EFEHEH : "Water and Biomolecules-Physical Chemistry
of Life Phenomena"

fm# : Kunihiro Kuwajima, Yuji Goto, Mikio Kataoka, and
Masahide Terazima

HiR#: - R4« Springer-Verlag Berlin Heidelberg 2009
WX — %« 307, ISBN: 978-3-540-88786-7
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THY Fbh TVET,
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LB T DR DRG] ZHEE LERIRE L E Lz,
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WITHE T, £5 3 A 16 A, E5IREIIT - Wik =
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IO R ERH Y EFTOT, REOPEHZIL,
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AEFFILELOAD HL1ELD 5 EPEESTO
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FI U ALK, B 13 NS I EREABEOT In
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DY T3, PE. Wright fth (Scripps) (1 %) , K. Kuwajima
fth (Okazaki Inst. Integr. Biosci.) (2 %), T. Sakaue & K.
Yoshikawa (Kyoto Univ.) (3 %), Y. Okamoto (Nagoya
Univ.) (4 %), R.M. Levy fil (Rutgers Univ.) (5 %), H.J.
Dyson it (Scripps) (6 %), M. Kataoka & H. Kamikubo
(Nara Inst. Sci. Tech.) (7 %), M. Terazima (Kyoto Univ.)

(8 #) ., C.A. Royer & R. Winter (CNRS) (9 #) . F. Hirata
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FpEREEATIE K& ARG T OB TH T4
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Report :

Joint International Open Symposium: Molecular Science Fluctuations toward

Biological Functions and Chemistry and Biological Processes Created by Water

and Biomolecules

R. J. Dwayne Miller
~RE - FHEZER)

(b

The meeting was the first symposium of the newly

funded program in Molecular Science Fluctuations

toward Biological Functions and was jointly shared

with a related earlier funded program Biological

Processes Created by Water and Biomolecules. It

was an opportunity to bring in speakers from
around the world to discuss the primary processes
driving biological functions at the molecular level
and to serve as an overview of the research
programs in Japan that could be added to Molecular

Science Fluctuation initiative.

The breadth of the program was impressive. There
were talks given on topics ranging from amyloid
fibre growth (opening talk by Y. Goto, Osaka
University) to single molecule studies of protein
folding pathways (closing talk by S. Marqusee, UC
Berkeley, USA).

growth showed an interesting affect with laser

The studies on amyloid fibre

irradiation that arrested growth to longer fibrils
and suggested a new approach to combating
diseases related to this phenomenon, via control of
critical nucleation sites. This talk was followed by
new advances in theory by Y. Okamoto. This
in General

lecture covered recent advances

Ensemble Simulations that enable a wide sampling
of configuration space while avoiding traps in local
minima. The new approach holds great promise
for a priori predictions of protein structure. With
respect to understanding the interaction with water,
this theoretical method opens up a unique window
to explore the role of water in both protein folding
pathways and in dynamical fluctuations important
to function. The subsequent paper presented by F
Hirata (IMS, Okazaki) discussed the application of
the RISM method for liquid dynamics to protein
dynamics, specifically to molecular recognition in
biological  functions. This method has
extraordinarily successful in dealing with statistical
fluctuations in liquids and will clearly make an
impact in the study of biological systems. The next
subsequent talks dealt with protein
unfolding/folding pathways of homologous proteins
(K. Kuwajima, Okazaki Institute for Integrative
Bioscience) and stabilization processes important to
dessication as a survival mechanism for “sleeping”

(M Sakuri, Tokyo
Technology). The distribution of DNA structures

Chironomid Institute of

and driving forces was discussed by Y. Yoshikawa
(Kyoto),

Masahide Terazima gave an overview of the use of

especially the effect of counterions.

transient thermal grating spectroscopies and other
methods to gain unique insights into global protein
rearrangements that can be discerned from the
affect on time dependent diffusion and
radii. This

important new tool to determining both the

hydrodynamic approach is an

energetics and global fluctuations coupled to

reaction coordinates convolved to biological

functions. Site selective labeling of proteins (T.

Hohsaka, Japan Advanced Institute of Science and



Technology) to probe in-situ protein folding was
covered. One of the potentially most important
talks with respect to applications was the talk of Y.
Matsumoto (Sojo University) in which concepts of
lipid mobility were specifically exploited to target
cancer cells. Newly developed hybrid nanoscale
liposomes, with net cationic character, fused
preferentially to cancer cells (anionic in character

and more fluid than normal cells), causing
disruption of the cell membrane and cell apoptosis.
The efficacy of this method in killing cancer cells in
the in vitro studies and arresting cancer cell growth
in the 1n vivo studies on live mice and select studies
of humans was very impressive. No side effects
have been noted. There were other talks on
conformational fluctuations of model systems (F.
Carriere, France, K Kato, Okazaki Institute for
Integrative Bioscience). Very impressive coherent
neutron scattering results (Spring 8) were
presented by M. Kataoka (Nara Institute of Science
and Technology) in which the collective low
motions of a  model

frequency protein,

staphyllococcal nuclease, could be studied as a
function of hydration and temperature with respect
This work

showed the important aspects of water on the

to the onset of the glass transition.

anharmonicity of the protein potential energy
landscape. This work was able to fully resolve the
hydrogen positions to an unprecedented high
resolution and represented an important advance to
fully resolving key forces involved in protein

fluctuations.

Apart from the invited lectures, there was a poster
session in which over 80 posters were presented.
This part of the meeting could be viewed to be the
most important. There was a very lively discussion
among all the attendees during the poster session.
The papers were presented primarily by students.
All the students had a very good knowledge of

english and very capably presented their work as

ESTEEFREE 1 —2—RAL 72—
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well as fielded questions. The quality of all the
examined posters was of the highest level with

respect to international standards.

In summary, the meeting was very well organized.
The talks were very well integrated, as were the
poster presentations. The combination of high
lying theory with state of the art experimental

approaches to studying protein dynamics and

correlations to function is the real strength of the
meeting. The addition of a few groups who are
directly engaged in transferring this knowledge to
clinical applications (e.g. Sojo University group) is
also a very strong feature to this research program.
The stage is now set for the various groups to find
common areas of interest and fully take advantage
of the expertise resident in this program, some of it
world leading with respect to theory and optical
spectroscopic and neutron studies of protein
dynamics, to significantly advance our
understanding of the structure-function correlation
in biology. This program has a unique opportunity
to make major contributions to one of the most

important problems in science — understanding

living systems at the molecular level.

Submitted, respectfully,

R. J. Dwayne Miller, FRSC

Professor of Chemistry and Physics

Distinguished Faculty Research Chair in Chemical
and Biological Physics

University Professor

Director of the Institute for Optical Sciences
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AR VRT T AN 3 A 16 B, 17 B2 TR =
YI7 7 L AR U —ICBW TR S L, TR &R
BT BTV VRS T LTI LN, MRy
LA B ORI S EB W REN SN, T
T TKEEESTF] ORIEEREZRFIN LIZV,

i (MERE A4 X, Y ¥aTF27 FTLT7
YEARQTI NTINT I VDT AT o TR
BB L7, IR RKAREEEZ LT D08, 2
DOEEABD 7 =T 4V TREEIIRE R o T
W, ZORERIEL. 74 —ILT o 2 TR KR
ORI L CRED LI B X LiIFEbR
VY, "Contact Density" & VY9 /3T A — ¥ 2 EF L TRAR
WEERRIZE 2 A, 74—V T 1 THREIL Contact
Density & fHBH L Tz, & 2 C, RIRFEE DRI 72
MO ENEA S 7 4 —NT 1 > 7RI EE 2% E
ERLELTVWDIZLEREE L, ZNETLITER -
FHEOIETH Y, thOEAE THRBEOFINHN
W, RS R n O——afomnns, #irziel
mMEEB & HTZ ENM/FTE B,

A= (AdER) X, YR v T ks H
WEERED 7 =T 4 THIEOERERN Lz,
B~ VT H ) = A VEE LT I RBIEIIEECH
D, 1 EOT7F—NT 4T vIalb—varildo
TIRLEEMETT T, SESERBNFREHE
THZEBARTHD, Wa &, KVIpiEgEr v
T TIEORFE SN D S ES, A ORI
IZE > T - TL B, FEEDIToTWAETInA R
RIZBNT O A, —BERERMRFEL 2D LM
frand,

EEE (D 1 TREEERS T Tldkskt
F® 3D-RISM D/3T —% Jj3h Lz, ZOHIEIZ L - T
INET, BHEIC N vy T ENTKFIKR EHRE
TEDHILHERLTELD, SRIOBETIE, EAHE
DEAT I v I IREL EEFWD ANT-H -t RIZO
WTHHEN Lo, B DREERST) b HELE
EAERERE) ~DOFRBAEGBT HRETH oI,

BHE GETKR) . xRV IR L m—
AZBNICREBICERT S Z LIk » T, 2abiklk
MEEEXTENDIHESETOWEEZHRN L, Fn
—ANIEIET D Z LI ko T, EEIREETORIN A Y
T AARBEIZ 22 > TS, LEA EAE &V ) RIREME
BENHY ., FERETIZa~) v 7 22K T D,
FEELEILS P o T RWVEHIRZ S o208, [RIFRC
REREOHDWFENRNHL SNTND L 9 THBREN,

. BIE (CRIRKR) X, WobRlson7 Iadg
FEHEOMERUGD Y T2 A A Z LI, Bl
DOHEREEN LIz, 7InA NHEOMET 28T %
RTWL & EBAENRED LI LTBEEZIRND,
FRIROEREZ B L TV D2, REE TR S0,
FBHXLEWVWIBXINLDE, RREEEAEN, ¥ —
Ty MEIELTREL T+ — AT 4 v T BN L
LTS, TIaA REKREZEET S Z &3, T#
HELAREIEE ICBWTHLEERT —~ E Bbhd,

FIBF— GREKR) 1%, DNA 45 T2 D8R ERE 4
SEIFICBT DT EY T XA LEBRTRL,
FOBELIT LTz, aA e a3y MREDOKE
A, 27 OWPE TIERICBE SN HA T
B, —SFLUL TS THRMICEE S 2L,
7 B—AF L OB OESEMZ R L7, DNA
T Do L L) BREEEL, BOEER TS
L. BHETHLDO L) REBRPBETERWEASD
NEES,

DLl 6 ZDFRFICK L CER BIERIT/ThIL, %
FENFOBMEL L ViEE T, EENINDLDOIHKIC
il L TR U 7eDlE, TREEERS T - ELELAE
{KHEEE) ~DAL—RIRH AR CTh o7, WH LR
ROLBEMTHLIN, ZLoEEALBo TS, YV
N%EZ D LI L > T2 AR B F= 22 T
AFTHENTL B, LavL, Tk EARS T 25
DHE Liz, M3 LB SI Ml U7 A m Bl o B
fR X, THE D X L ARHIE) CHIEEL TV E LS,
SHBOBIBERVICHIFF S TS TKEERS T KT
URT T ANTHoT,



U0J30TN,{ g WOPENIONLL

A W (RS A A v 2 —)

REERIBATIE Tk & AR 250 2T EmBlE o
{EF(EFR - KEEESTF)) &F 6 HARY—27 3y
TR BTFIRNGEATIE THE D TR 5 ALy T OF
FEFR - 50 & L AEMERE)) 8 2 BIRHY RV Y
LLBFEPAMEE WV OEAT, FR21E3 H 16 B, 17
HicBmARBEHOMIEa L 77 Ly A &2 —I108
WTBHfE S, EE»HK 150 NOBIFEER SIS
F L7z, BRYVUVART T LORIHZIZE 6 1 “KE4E
BT DAY —7 v a v 7OEE LT, [kEAER
)] ORIEPEE 3 A ROBEE 3 ADSEAE M HAT
DOWFFERRERERESNE Lz, kYT “BoXe
AEREEAE” o 2 BIABRS VAR Y T Ak LT 5 ADFH#E
BEA 28— & 3 NDWESNIN D OFBRERIEE O EH O
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Springer £1:4>% ['Water and Biomolecules] &9 # A k
NORPEAPICHREND EDZETLE (ZD=
2= AV Z =PRI ENDRE R T, T TICHRENT
WET), 5l ZhX G4 [Folding Mechanism of
Homologous Proteins: A Comparative Study between Goat
a -Lactalbumin and Canine Milk Lysozyme | & V9 # 1 |
TR ESNE LIz, 727 T ATIVEY YV TF—
L&D 2 >OFERIE F'E O folding fR I 23 7z o T
5 & EFEBRIIR L, folding RREE MY B 72 2 JRIK 23|
A ZATHEERICH 2O TIERW, &V ) G
BT L7z, [ AR#ES% A 1L [ Generalized-Ensemble
Simulation of Water and Biomolecules| & Y9 # A K~ /LT
HEREHE S E L, MASEAEITIREY Y 7 ED
AP OWTRB S, SR Ty Ia b
= a Y BREROT ) =N 2 b— g TR
T, RENT R F—flE =L TEY, =)L
X/ RBICH ED Z L2 BT TS Z L E2RSN
F L7, £ WL ONDEAEIZHOWT folding DI
BT YT I al—ya VRERERNSREL
720 B 41T [Molecular Recognition, Fluctuation,
and Function of Protein Studied by a Statistical Mechanism
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Thioflavin T Fluorescence and Probed by H/D Exchange |
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DR IOEKR DNA 7313, BREISCT, IEAR-7
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BLET, ZOMEEBLZFREEKS 21— a i
X 2@EATFHOBIEMIZL - fENOEBLZ SN TWE
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REERIBATIE K & AR 1 138 T LE L7z,
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FREELEILSSADDLENIZEEZRT =T ay T
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protein dynamics studied by neutron scattering| @
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X5 T, KW T, [ Experimental studies to
manipulate the energy landscape of proteins| D%
4 KV C Susan Marqusee HdZ2, — 4 10 5 HIE
IR TEH T OEIR D REIERORE D & O 23]
BRIZR ST Z BRI &,

%I, KIEL B BEIAB S AR Y T ADHET AT
b DA EHE (O EHHPD) 2% Concluding
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