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Message from the Program Director
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Program Director: Toshio Yanagida
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Implementation Structure
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Research and Development
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Simulations of biomolecules under cellular environments
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Hierarchical integrated simulation for predictive medicine
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LEEDTVWET, COTAVSLDERTETICREE EITFREN
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EEDSLTEBSELTVET,
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Establishment of the Research System for Computational Science
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Simulation applicable to drug design
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Large-scale analysis of life data

BIZ7OJS LT« LOY—

AsFERIC

B{LFHRR - BRTHILKF

Deputy Program Director:
Akinori Kidera
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High Performance Computing Development Group
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Planning and Coordination Group
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Deputy Program Director:
Yukihiro Eguchi
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Simulations of biomolecules under cellular environments
-Simulations of molecular crowding under cellular environments-
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Group Leader: Yuji Sugita

K Takahashi  S.Takada S. Hayashl H. Kono
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DIRZ{|EVEETHE L. MABEREE DRER
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FARZ N UBEOEER2EBVAZRE
NESPWTRIN . RENDEBDZIE
HIEATOEINTEDIRDEVNEDH DD
FEICHRELELOELTVWET, —A. 2
NETONSHEFHEHTEHERZOLS
SUHTOHERTETE A, BEfEL.
BRODATIMIALLZ1 DD R INTEDET
B2BE22AF AT LR, Fh=BIL
Z—)N—arEa1—% [R] DEIhEE
BENICE-T. ShETIZAEWRT—ILT
HRREIOEVWEGE TR XIBEDEL]
REEDATEWVWEEATVET,

(Theoretical Molecular Science Laboratory, RIKEN)
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Cellular crowding envioronment and its effect

on signal transduction pathway

ESEERREGET VY

Molecular crowding in cell

A5V T Rz T7 GENESISEAWT. [R] %
BAwWTHo gL >—TFArSs—REF%
ECBARES FENFEHE LTV, MEEAR
H BICHRERS FREREI 2 NVEDR
TEME 5FEE. BEBICRIETRHEBEANTOE

To Yuji Sugita RIKEN)  ¥2EHH 8
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Modeling of signal transduction pathway

HIERAD FORECRELEEBICRE LB
BRI —2a3>DEHDITNIIT
pSpatiocyte ZF % L. R UEFEOMB NI R —D
REHICH L TRIBENIESD(EE (BETE
—1%) ICDOVWTHRLTVWET,
Koichi Takahashi (RIKEN) 12 ¥& 1 —
LR £H > X T LHRE 52—
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Phosphorylated complex

MBI I 2L —% CafeMol # BT, MRRAR
ILBIREERERPFIUCBIEEBRESHK
MEK-ERK DEIR B EEF. A FEEICDOW
T. MEKONXKEI—TE#NULAEHEEEREED
FEICEBLODETI LT ETE-STVET,

Shoji Takada (Kyoto Univ.) 1oy EHEZ =
RERFAFE BEHRR
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Multi-scale modeling of Chromatin and Nucleosome
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Analysis of reaction free energy

MIEARESEER. BHO) CBRILBERD) V&
ERIBICENTThhET, Halk. NATUYFR
QM/MMEZ VT, MRBIRIERICH T B
(EBRDOIEZRICEED S FERIBEEAS IS
MEAESRENERE HEICET 25 FR
AEREBETBEEBIEBLTVET,

Shigehiko Hayashi (Kyoto Univ.) ** i%
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Nucleosome

ENGEERBENDT/LEX I LAY —L4 (EX
R X7BEDNADEEE) OFTINMEh
TWET, Fhrebld, E X M DREERLFZEH
D EDIRIREEE ED LS ICEILS LB HLEANS
ZEILEST RULF Y- LD FHEEEEBRS »
ICTBMREITOTVET,

Hidetoshi Kono UAER) 3] BF 542
BARREFHAREHEEE

Chromatin

BRI 3 1L — % CafeMol # AW T, #ZAKRIE
ICBWIZEFNLIAORFLTHZIRIXILA Y —
LS EEREEHBMLTVWE T, £/ BRAE-
1A FUOBEDOR THEERFIEDLS ISE
RIEREIFERTIDPDBREEBENLTVET,

Shoji Takada (Kyoto Univ.) 5 E B2
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DNA-binding proteins in nucleus

PFENFEII2L—2aLEAVT, A DNA

BRUVINVEDKEEZAFIVIADMRETT-
TWET, HIZ. 2 FHHE (MD) & XiR/NA
BYELEER (SAXS) %ZE#H S €35 MD-SAXS & %
FFL. RBRREBIEHLDD IRET-T
WET,

Mitsunori lkeguchi (Yokohama City Univ.) ;ﬂl:l ;ﬁﬁ;
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Simulation applicable to drug design

-Simulation to predict activities of innovative drugs-
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Group Leader: Hideaki Fujitani

(Research Center for Advanced Science and Technology, The Univ. of Tokyo)
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RESEARCH & DEVELOPMENT
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Large-scale analysis of life data

-Understanding the life program and its diversity-
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Hierarchical integrated simulation for predictive medicine
-Simulation in the circulatory organ system and the musculoskeletal / cerebral nervous systems-

L3198

S. Goto T. Hisada Y.Nakamura T.Nomura
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LLEEDTHRTEIZENHEDZ LI
HBoCEFE U, beLbld EERSE
FEERRLTHLWEA TOEZEE) &
FEO2ELTVET, COMBDRE RIS
$oT BEEDHM LRI PAERD
it KEDERELETFRAZITI>CEERELTY
'\‘}*@‘\ N %7,
£
RIVFRAT =V RIVF T 4 D7 ZiE> 2 2 L—% [UT-Heart] O—35MHE 3

7 IDAIEEE - IEEDNIVLF AT —ILo=ab—r 3V

NhEXZREERDEBENZGADELETT,
TILEREILHET D, KRB LERG T — 2 ESRICHEN
L. DAL EDRTDEINEERDERICESLET,
ERMEERE L BAAZhETNDT/ LIERCPEEZET -5
ExFRL. BAACRELER BRESEETICETT. &
ZEALESTRODREGEERDEVER» ZIIONB L5k
BEMBEINTOET,

B, PAR S/ LICETBUATRICEKY), ERRICIETET 36EH
EETCAEELY, GBBL. MPAFICH LT HEFIMMEEEE
T2, EWAABHRLE I ATLEEDRTATT P ETIE.
ROER/PNEDEZ P THAICEBmLTNET, RE, HEH
OMREDIPBHLTC. KBEICHPADT /LR EEFRBEEED
BfELTVWETH. ZORALCEDT — ZBITHR MLy 72
BoTWET, [E]BZOTF—2BRICHNDEREBEL. PADY
AFLREEWMBNICRELTIET. RELPADTFR. 2 : "k
Wi, FBEEDERERENICINRT S E2BIELTVET,
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K. Doya

Group Leader: Shu Takagi
(School of Engineering, The Univ. of Tokyo)
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Group Leader:

Satoru Miyano
(The Institute of Medical Science,
The Univ. of Tokyo)
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AN B AR RO = 3, =~
Multi-scale simulation of myocardial infarction and cerebral infarction SEHEE —HmERTEeY= 2b—Yy3v
. . Integrated simulation of the whole-body musculoskeletal and nervous system ]
meFEDET) Y RIVFAF— iy zal—% for clarification of motor dysfunction due to neurological diseases FAERE T — ST C L DD AD Y 2T LB DB & F DA

Modeling of thrombosis
/MR IEMERE DR MMIFCEELEEE
ELTWET, MERBEIRMLOM/MrAEETE
(213 M & B2 Dvon Willebrand &+ & i/ \ixr#ffE =
DGPIban BFELFEERELCET . MR FOEED
SEBENESIAL—23> L TVWET, M/ \RiEf
EMAESIaL—2a  EDERERIELET,
Shinya Goto (Tokai Univ.) &ﬁf?ﬁﬁ
RBRF EFHARZER

Multi-scale thrombosis simulator

DHBEEOREEE THIMSELBRT S/
. ZHOFMEC M/NROZER 7 EHEIE (B
THMABEMEERL AH S, M/ ROEIIREL
BAOHBEDPSEEIMEDNER - RRTOER
EHRBRL. MILVMREOEFT T EETVE

¥o
Shu Takagi (The Univ. of Tokyo) E—* H
RRAZAZRE TZ2RARH

IMRRDBEHE - FEHFHADIZHDNILF AT —)b -
NIVF 74w I A =ab—r 3y

Multi-scale, multi-physics cardiac simulation for evaluation

of therapeutic methods and drug efficacy for cardiac diseases
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Function enhancement of heart simulation

DERIEADINEZ ISR FDEE D ST FAT—ILY I 2L - a3 Hii & F->TLEBOIRE 2H
BIBZEICEN. PTFEMZTHON-MEELEREZICAEMNICBTET, RCHEESL DR Y
32l —2UT-Heartd BEEXZRILDERICHI E T, Toshiaki Hisada (The Univ. of Tokyo) A F4 B
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Whole-body musculoskeletal simulator

ART (7 ADEENE - ByHFEEBICE FOFHE
HRHEFIRETIVORREAINFHEOMEETT-
TWET, ERAHEOARERETEEEBIZD
BIAEtHEEHRE LARIIFTHEDRREEZITVEL
Feo BEEIR. EBHRE. BREMRICLIIHIED
EFNVEBRIHZOMBY OERETOTCVET,
Yoshihiko Nakamura (The Univ. of Tokyo) HR¥F{Z &
REKRFAFRE HHREIERARR

AMEER -—RRK-KABMERED
HELRE T IV

Modeling of Parkinson's disease

IN—F VU LIRBEICH T EHERDEERET
BF—2BCEDE BEEOEEEECEE
ICBIBEBEROEE AN I LEHIEETIL
L. [E] #HEWERBEL» OFM LR -5 -
BRRETINIIAL—YaDEENEBER
HIBEEBIELTVWET,

Taishin Nomura (Osaka Univ.) B % 25|
KBRKZFAFE ERIFEHER

BELIrSDIIVF R — b
BRI L—%

Neural circuit model of the basal ganglia,
the thalamus, and the cerebral cortex

KNEERERK, KNEEE DL < HIER S
BTBHHEFBIEELKBEREZL. ZDOR
T H A2 EHMBREBESIZRBILET, H4
3EEEZ, ERZOFMET —2EbEIC, 2D
BB DR EREDOMEEE /N —F 2 VIR TORE A
ENREEBRTZIETIVEBELTVET,
KenjiDoya (OIS | & B3 78
HRERERMAZRAY #SEHEIZY b

Multi-scale musculoskeletal-system simulator
constructed from muscle fiber model
IN=F VU RICEDFRDEZ (RE) CHHA
DR (B#E) eBRTH-0. HHENES
BELTDERFOBEEBRTZIaL—4
ERFELTVET M5OI TFINFEEENL
TEEH=2-0OYIEASK, ZOHKER. AL
EPIET B FEBRLES,

Shu Takagi (The Univ. of Tokyo) E'ﬂ_* H
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Exhaustive large-scale data analysis of abnormalities caused by cancer and its application

BROW AR - MIRHED T/ LR IR )T —LT =285/ LEENPSEIEFRY T —VETK

BABEIC [R] THEML. PADIZATLREDSHEMEE MBS A ICT 2, RRC, PAPSIREEE
HHTHIBEREBERERL. BLADTADBREIEICERKLET,

Satoru Miyano (The Univ. of Tokyo) 'E'!; E

REKE ERZHRAER

KIREGRDFRY NO—TENICKD
AERn AR D RIBULE ONEFERIEENT & T DILH

Exhaustive analysis of stimulus-response of adipose tissue by large-scale biomolecular network analysis and its application

BEORE T &Y 2EMMEY. BARACLREEETIBEREHRRICERYT 58

BICEBLC 22 TRIKGEEBEFRYMNT7—V % [R] 2AVWTHRENICET 52T BEEENH
BEERICDOEN D, BRELEDOHIEA A= ILERSPICTEIEEBIELET,

Hideo Matsuda (Osaka Univ.) *’AE%#

KRKFAZEE 1EHPAH 7R

KR —T 2 —F =SB DI DIEFRIIES X T LOFEF
Development of Information-processing system for next generation sequencer data analysis
ENDBA-OF  KEZOMEHTODNALRBERNICHEERN TSI LT R4 RRICH T 5HBE
BEAGFEDOHEFHDEREERLET, FELAZGHOST-MPY 7 Iz 7k, N T Uy RIEFI{EE
BRAEHEEICLY). SRELHERMRREBSRICEITIIETT,
Yutaka Akiyama (Tokyo Institute of Technology) fklll ﬁ
RRIEXRY KFREHRETRHER
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High Performance Computing Development Group
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Management of computational resources

MARRT > vIVERARICKIES 3726, BET S
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TET 00 [R] EEEEOSV [SCLSEHE#E
DRTL] EERALTWEY, /- [SCLSEHERES
27 L] ICHPCI CfERTIREL YV 7 b7 2 7 DETIR
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HEEDEFICH TS RIEN
ANAVHRKALTO
HMREZIEWN A

K computer-use support in SCLS

(3] OFIRAREHED 5 -0, EBE(LHEEE 1—
P—ZBET-oTVET, [E] OFAICEL TES
BN TOT I THRMP/ INITDPLETH
V). ETERIZAEAE R D EEE DB & O LA
TTo ZTD7=%. STERIAZHAE & AL & U, W
RXREBDER EHET-o- VWY, £ 5E
BHPCIRIBEEFEWNZ B LD 25 AM(BARE S LUF)
BE)28IHT 3—1RE LT, STERIARAZRIAE, (thod
HEENE. [KEREGEKES I -3 V7
Ry 7 OMERER] (ISLIM) % & & L. A511E
TOTZI %V T NIz TFRHERICOVWTEES
EIF-EFELTVETS,

TERET)V—7

Planning and Coordination Group

ATERK

Human resource development

[SELGETERFRINRE 2B\ 24 € 2 AM ORI
BIUREHA Ea—T 1 > THRBEE LSO
Bl M7= KERKFPEEZMIEEMAE. RRA
FEOEH L, FE AFRE HEAEZHRELE
AMBRTOT I LEHEL FERICHAVMEEL T
WSAHHEA EBEL TV E T,

BV 5 EGRFAEFICH T 2EE L EEIR
BOEEMEEBL TS50 BREL EEWR
ICETHEAGRRIC OV TOBEHEPIMERRBN £7o TV
9, £/ REOKRFEMEHEBTEHR I TS
ERRFEENT 3AFECKFREEHRICL G
FEICHA L. SIEESPEADERERDTHS WV
S

ARRY NI =9I DR

Establishment of human networks

A ERTBF (D FEMZ. MIREMZE. EMIIRFE,
BE ERENA A TAYT 47 AE)DOI 1=
T4 HPCIIREBE TOEAGRZEEELTH5
D70, BERNDEEEEFZER T VR T LRARR
2—RRET-OTVET,

TR 24 FEICSCLSICEA L7 [R] EE#BEDOZV
SCLSETEH# Y X7 LOFAAR &, £EDEMGMTFE
7RE. HilTE £ RICER L. HPCIDTER Z {2 L
TWET, $/ FREEHRE LABERHIT-T
WET,

MERRDER

Dissemination of research outcomes

ERADHRE EEERP—MOEHKICA L. SCLS
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Interdisciplinary projects
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SPIRE (strategic programs for Innovative! Research)
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