g/ LEAI L -2 MEREF— L

High Performance Biocomputing Research Team

F M B AL A

TAIJI, Makoto

F— L) =5 —

MF— 4L, 7/ DRI BI B RHERRIT 2 AL - BT A O ICRHERN—- Py 2T
VI M TOBREETILEDI, FOF ) ARFADBHEITo TV b, FHICHENRY 7
0 v 7 AD5F 8% HE R MDGRAPE-3 ORI & 7> TWh ,, ARAIEREIIIEEREER L7
LSI OVEREEHI B L 'Y A7 2 O BR %47V, A=y P3R4/, F7- MDCRAPE-3
Hov 7 b7 OEfziEd, 5 F8I%RME/ Sy 7 — 2 Amber8 OERIFOBIEE 1T -
720 BHEIHEED Y VX EREANOILHAME DB S E DO TWD, p85 & ErbB 77 3 D

5 28y BB OWZE, Ty FatE e w7 3HIRR%E Y A 7 4 DR %,

Ras ¥ VN2 8

EXRIZ LIS NI G- 8 R EM BN O R 2 iT o720 T2, N AA T AT 4
JADTHD 7 ) v FEHE Open Bioinformatics Grid b CO KR FE M > A 7 4 % Hw»
72 Genome-cDNA ¥ v ¥ 77 7= a ry R EORELIT- 72,

1. ZREGE#ORR

2002 fEE X ) & %7 3000 7OV 7 FO—ERE LT,
1y 7Oy FAOWEREERESOSTE Y Ial—T s
CHEFFER MDGRAPE-3 (7UT A4 Y7 A70T) O
A EED TVDE, RIEEIL, DTORREEIT- 7,

(1) MDGRAPE-3 F v 7O R - MEREEE (B, WA,
KEF)

WEAEREBASS L 729 T8 15451 5 %A LSI MDGRAPE-3
F v T OB L N EEZ 1T 5720 MDGRAPE-3 5 v
7d 160 fEOFEMEE, 180 OB EE, 20 MO REHGE
Migs 2 4/ L, 20 KO NOFHHBEH A T4 V2R L
THBY, 194 7V T660 MICHYLTIHELIT) . UWO
HiZ% 0% 300 MHz Dl EO kT oOBELmER S I,
198 Gflops PLED ¥ — 7 MRE % 3B L 72,

(2) MDGRAPE-3 X— FOB% (%R, KB, Zih)

WEAEEEBHSE L 7o @ HIMERERHI AR — F 25012 MDGRAPE-3
F v 7% 128 L 72 MDGRAPE-3 K — FOBIFE%17-
oo TOR— FEIEERS L ZERICERL THacE
HReCTh L L 2R LTz, MEEEREL-GHIY T
VHfF AR — FEH T PC ICE#H L, PC & OB OEEHE
ASHIEMEBE 600~800 Mbyte/s (2L TW5H Z & &AL
720 WEAEREE#RET L7 MDGRAPE-3 Fv 7% 2 i/ L PC
RS - ST RE 2 POLX HUMGHEL R — F o #lE &
fro7zo

(3) MDGRAPE3 7 7 X ¥ {5t (KEF, Zih, WH)

MDGRAPE-3 K — Fx$i$ % PC 7 7 X ¥ OREFIHE
F L7z, MmERRE LT, 32bitCPU % 2 H#5# L 72 PC
TOFELMER L7, LV EHERELRY AT LEBELT,
J = FH720 64bitCPU % 2 HIBEH L7227 T A% THH)
TERMERE L 720 BRI BRI IE 3 ISR S N BB T
VI AL (GA) % Fv 7z direct-space methods 12 & 4
¥ X B X MG EE T O 720, MIERHEEEHY
Ff722E O WINE-2 & MDGRAPE-3 # W42 fHH T % 7
FAY DREEICOET LTze ZOMBTHWAEETET
FREOHR 7 — ) 22 (DFT) OEENFLELR 2D,

BRI 724 4

DFT B E#ETH 5 WINE-2 TOEHELATTHhN T
%o MDGRAPE-3 X WINE-2 & [{#k7% DFT &
o720, BFO WINE-2 ¥ 27 412 MDGRAPE-3 %38
/@22 LT, SHIZEEL DFT GHEASTREE 20,
X HE S AT 2 IET & %,

(4) FTHEIEEHEI &k MACE TERESEM (KREF, Zi,
B iR, B (RGEE T EH Y EATEE) )
THIFHAEHE A HE MACE (MAtrix Computing En-
gine) OB &Rz O TWD, MEE T TORR
TAN T =7 = G th LD LOLEESHER S 1
727280, AN T —FT— %% DMA $EBE Tl iy Z 54
eRE & B0 L 72,

2. DTFHNEHETHEFERAY 7 b 7O -
%1l
MDGRAPE-3/2 IZxfli L7z 7 b7 = 7 OBI%E, Fhlild
B EAOIH FIFEICEETH 5, HHFEKEFIH
THEIZODIERMNET A7) #VEK L, Amber %D BEAF
DXy =V EERFERIOIE S L Z Ry T
by 2 TR T T\ 5,

(1) MDGRAPE3 o4 75 70275 L08% (K
R, #Fb, KE)
MDGRAPE-3 A— &L —H =T 7V Fr—3 3 ry»boH
EHTEL LN, A7) 70702 L7, &
ARHJIZIZ MDGRAPE-2 ®F A4 75 V) IZHEHLL TW 53
MDGRAPE-3 OF#rex FIHTE 5 & ) ICHH#l%E 21T -
TW5b, MDGRAPE-3 CTHi 722 W04 - 7z HER b T 1 % )
HAdhAa—FeFEETLILIZED, MDGRAPE-2 Tl
TR ol I a L= FENAEE 2 ), ERFIERE)S
MEL7 F72, K— F2FEHEPIC CPU MO EHH 2 47
A5 EIIFEEL, BICHTEND LR TORELH L
3472,

(2) BTENFEIE Sy r— Y OEFI B~ (5
H, A

AL, F9 MDGRAPE-3 EIZ Amber8 # M L 72,

1191



7T 13,000 HT-ORTHRELAEEZ A, PC—HIC
PCI-X )it MDGRAPE-3 1 — K& —HiFAT A Z L I12L D),
150 fEEt M E 2 &b 2 LA TE, 72, Ambers
|- T Particle-Mesh Ewald/ 1) ¥ )L ® Ewald %% F\» T
JARAEE R4 ©d MDGRAPE 2 2 5 X ) IR HilE¥E%
HEDOTWD,

3) UTNVIALGTFENFEYI2L—2ary AT L
DR CKE, B

TN A LOWNFERGFEFEY 32— a P OUR
1ol TOYAT LI, FRIGTL Y X0 EEDHE
ER 2T 2 2 N TE LD, TFREAZFHIGHTE
LU FEVEDH A, T3, Amber8 I2XHn L, MDGRAPE-3
FRHCEDL L)L, T2, BIRVAHT 1 27 LA
R, HEffiZe 7+ — A7 4 — KNy 7 734 A PHANTOM
Omni 7% EFH T NA ANO ez D 72,

3. DFEHFERFEEDZ >INV BRZADSH

(1) p85SH2 K A A1 > & ExrbB3 HkF 1 v > 1) VEgEfb~R
TF ROy o BHEMEER OB (SH, Kk, &
(GSC BT T VLT —4) ; BHAK, Ml (GSC ¥ ~
X7 G - BERERTGE SV — )

HIBNT R EERICED DL 7y —Fu s v X —¥
ErbB3 Hsko 71 v ) VLT F F (P-peptide) &,
FOTTTH =57 ETHAHPISK p8s 7 L=y b
SH2 F A A » B OREEFMEIIOWTHFENY (MD) &
Ial—varBIVEKESSXEVHE (SPR) 12X )R
Hrl, & 37 BHEMEAIEHOREMZ T L~V THARTZ,

YIal—Ta UiEEE MM-PBSA EICX DL, p85
SH2 N 2 A » & P-peptide & DFEEHH T AV F— %KD
77o FOMEE MDY Izl —3 3t SPREBROETE
WHHBEATSE: S e (HBEREL0.9), SHUCL D, MD ¥ 3=
L—2ar il&o T XV EMoMEEMEL FHITE
LTl $hbbEERKY I AL —Ya Itk Yy oy
G- o BB 2 EENICEBECTETELZ L
EFRTIENTE, &6, MDY I alb—Y 3 vy OER
"o, FEED22o0) YERLT 1Y LA EFEIC p85SH2 N
AL NTEET A EN TSN, T LIF, KRikE
D ErbB3EET AL BRESN, MDY Ialb— 3
N ) HIBNIERERICE D 2 EE L ERE G5 2 L
WTET,

(2) FFEhEFEEHOLEERETOERNR 7)) —
Y TFREORSE (AR, FKk, ZK)

FHERE L CEA SR EN S L B ICREE SR, FO
BAERBELESARNI AV -2 FE L FHIT A LI
AIBRICBWIHEFICEETH L, BAERMMBEL TS Fy ¥
YTV T N LT OBAEREEO TFIEE IR L L TWA
LOD, FOWMEHHIANF—DOFUREIIRLTEY
LlIwnz v, ZOERIE, SIEEOEHHOOENSY »
INTEOWET A F I 7 ARBHOREE T ICEE LT
WHEWZ EIERT S EBbIRE, 22T, &L, 5T
J)FEHEFE (MDGRAPE-2or 3) ZfiH L, HEH¥ o3
7 LB TOBEEZEELER Ny F 0 7 E2TV, Ky
F U RO THRE L FOREAH IRV F — OTF G
EomEEXAIERATNSE, BIE, M) T URR
BB ZSE 2 RIC LT, MEEEtB L OHEeaMmT

1192

ANF—OFM O #E R FEE2RAEFTH %,

(3) RNAKRY AT ¥ DGTENF Ialb—Ta
v (FK)

AR ORISR OB EIZX Y, BERY Y7 E DA
HREEN S A MESNTETWDS, SRITKHEESY vy
HARTOHSTENE (MD) ¥ ab—3 3 UHPLEERTT
RCTHDHEEZOND, 22T, KEWY VR7EHED 1D
Td 5 RNA K1) x5 —+ (RNAP) OHFEH%Y I o
L—2a Y ERERRERICLDITo 72,

RNAP (%, DNA #7CIZ RNA 258 S N AREE 235 T
BY, EHRICE o TEELORANEETH S, RNAP
S DNA 205 RNA ##5E 358, DNA O 2 RKHX 1T L&
FDH)HD 1 EKxHER LT 5, RNAP 37 DA DNA ©
LEBE LW OEE TS, 20 L) %, 2 K DNA A
EDEHIIFET, HInZzFENREFNRD 1A DNA HE s
EDLHIHEEEN TV EPRBELHOTIITHL, K
WigeCld, X ks SRS CIIE SN Tw AR nIZ LT
72248 DNA #ET7T W LL, MD ¥ 2L —3 3 vy %&f7o
720 ZFOFER, 2 K DNA I RNAP TV DD —
THREEDHRA L TH C 2L TIEET, hoffEshTsy,
BELGSFEWOL I THoTe T2, AV Il —V 3
COFER,S, RNAP 3D 5 1 2DV — Tk E2 (b &
5 Z L THEIDNA LAEC 2 EATRB S 7,

(4) & v 87 EHMENEH € 7 VL2 | Ras-Rafl
RBD/RalGDS RBD #&4D MD ¥ I ab—3 3 (T
K BEK, B (GSC ¥ >80 Bk - #REerige 7 )V — 7))

RFEW S T FIEESY V87 B Ras £ 7D ¥ — 4y b
(Rafl, RalGDS) 122\, HHFFMEMRICLS MD ¥ 3=
L—3 3 &7, #0505 0RRMNREEESLE S5 L ik
L, 73 /BOBERICLLHARBETOA N = AL EMFHL
720 79, Ras-Rafl RBD &S & UF Ras-RalGDS RBD
HWEROETVERHESE L, MD 71229 4 AMBERG6.0 12 &
D, 10ns ORI EZITo 720 TORENDL, FEREICED
LZEELRKREOWS EPERETRECRIN, SHI1TK
FREEOMI T EPMERENLZENS, T I ERERED
LRI DREEREDI T AN ST OME DTE AR T
LEHERIL 720 €512, MM-PBSA X 2 HBT AL F—
DRI TIE, EFEERICHRTEREKOHHI AV EF —DF
BREL, BRAEOH GO TIER 5, F7-, BBRE
WZ kI, Ras ODFEAHEBAR L TH A0 0 0b 5T
Ras-Rafl & Ras-RalGDS CTHHI AN F—DONRIEL -
THY, Ras-Rafl Tld7 —o YMHAEMEMH, Ras-RalGDS T
BARAIZ AN F =R TH > 72 TNEENENOHE
BGANZALDECERLTEY, HEOKSIFE2HT 5
AR F D Ras-RalGDS T3 L 4 )V F —HSHET
HHEZLERELTWS, UEOMD Y Ia2lb—ard
R, EBROMELERMII-HLTBY, EETEHE
B MD BEHEI SR ZFIMNT A2 8T, Bif AT =XLD
I, OWTIR Y Y7 BRRFE TR RECTH B L E R B,

(5) SFE %S I2L—2 310k % BPTI&MET T
= VEBROBEEE O CRK, KT *)

5 S B ONARE R LB R ERETHEDT 3
VBN EXATN TS I LIE, ¥ o3y B v kR
RO~ BH TH D, L LEAS, HUMEOE:
T3 BEHIIER IR MR EAN IR D BTN D

PR 16 MR



Zl, HAEVIEY URTEFDE L OFALHATT I FRE R
I L TERETHLI LR ENS, VAREERRICES L
HTWTHAHIHT I BB E CHIET A Z LT
ENTE, CORFEELT, IO T7 IV BEERLTY
ZDY N BOREMIENL LV EERZ LI ENTE
bo TNSLT I VBRELTEMEDORHEICOWTOFM MR
2G5 LiE, ¥ U BARESET ORI B L Y
NLE V87 BREHEM AR E CHEMT 5 L it s b,

ZZTCARMIETIE, 4 TE% (MD) YIalb—vary
BLXUOMM-PBSAEIZL Y, BPTID 17 3 /ERFERET 5
S VERROBZEE (HET AV —) O bRk, %
T3 WRED Y R B EEWANOFES ETRL, EBR
T =7 LD R, FORER, FHEIOROI-HHEH
IANVF - L EREE OB TRWHIEZEL Z LT
o ZOZ LW, DX BY VNI EOBTEEON
RBIZBWTOMD Y 3Ial—Ya i3EMTHAL I LR
LTwWa (RERTRY BHBHIZ & LR

6) ¥ VIR OGTEIFEYIaL—Tary Kk,
g *)

<)V NRY 37T ABRHE OVEICGAET AT v v
ANT URTETHY), TIVE—=RERVETFAN) U
RN A SE S, 40, <V FRY >~
OETEFE (MD) ¥ Ialb—3 3y &2f7w, Fyv il
ORI ERDOA A vEEEEORHEER L, Y32
L—2a vOfR, 1EoF M) o afF+roEEsioi
2o FDOFEBA N AL, TTF ¥ 2N OIRAEIAFTE
T4 Aspll6 I2F M) T AL F U HREET Do DVT, FD
A4 F & Aspll6 (2K L T B K F-HIMERZSHL L 72 A%
LF M)A F L EEB LT TN T LA T UHER
T L, Aspll6 & Arg33 L DI/ NTWIZ &0,
Arg33-Aspl16 DEFEOAEL T ¥ 2V OFIIZE G LT
Wb EEZ b CREEARRS: 11BHE & O ILFIE) .

(1) o urBikEEOSTHIIFY Iab—2ary (W
)

RS VX7 B O # RS 57201213, FOlE
FAF IV AEBRT LI ENERETHL, ¥ /37 ED
FAFIZRE, FURIBIREETR) T Y RETFR#
DORPIHFIET HIBERORE Y M Z T4, 22T, 4
W, KBS N TETHDH Yy A U BKREREZIZONT
STEHFEY I 2= a3 VEITY, FORETAF Iy
A EFEBEDBRTEIZ DO W T DR 2 AT o 720 KR, VA~
FIERE AT OREFIL, WEATIORFIZINTRE S
LTV WG hote VAV FIEEEIIOMEZL
&, BHAKGTOF 87 NERNOHAD LB LTBY,
YIialb—vavh, ¥y BORED S IE A
NED LB IFOM Y EAHBIEE SN T L IFIEF I ER
W, kb, VY FIEEARIOREL, KOT0E
BT F Y NG T2 iEET 500N RIS &%
HBHLTHWBZENgroTze —7F, VI Y FREEENIfil
BEREZRE Z TEAORBICHYL T 5720, RERIRET
HHIENThoT,

4. NMAALTAITATIADEHDT ) v KRB - i

e
(1) RBBEAHFEERAT S X T 4 % F\W7z Genome-cDNA

BRI 724 4

2y ¥y T —3 a EE (NE)

WEAE B DB C & 5 KBUSAH FEMET > A 7 4 (Grid-
Blast) (&, KEOHFEEMRFLIZ L KO ER ORI
N CTHEFEATL, HREWET LI LD TELHE
2FO, COWHRENEZICHT AT LT, fLED cDNA %
FED Genome IZ7 vy ¥ 74572007 F ) r—3a >
IV UVERE L, ZOT T r—varnyv v, A
JJIEHRTH A cDNA BH#EE 25 A5) 7L, ZL T,
Genome BLHI~ND~< v ¥ 7, fE (ZBRHIECH |~ 0 B LEE
7))y FI PV =7 &2 5RHERICH L CETT 5,
LoT, TDLH —EOERN KB % FAT T 55
BFICBENT A LD TEL VAT LIRS LIS,

(2) 77Uy Far¥a—7q v 7w inlisfiEsta s
075507 YRANY AT LADORSE ()

DY E A FATT L0101, FRILEWITTT
LEMBERET VAN EDIISNT A Y DFHENRTRTH D,
FHIUFEMEALIZ L ) AMBER ® CHARMM 72 & 12 #Efi
ENTVEPMENT A—F L LTHE2 6L PR
VU IERMDPLEN B2 THY), Lo TINEDNE
MAERRICHENR L CB LT ED, SFEIFDOY Xy
HRFAOIHICHIT COEELREHZTH L, TD2DOIC
&, BEEOMEEIMEEW D) — F i & OB % e
L, ZO8ERT Yy VOREEZ, ZROFERKRIZL -
THIRBCETT LN TELBREOEHILETH 5,
FIT, AR THATBEEETZITHO VI TT
5 MolWorks 122771 v K3 KV = 72X BEIHEERED
HHEEERRE &, EATRM R CORMEIHFRO LR Y M) ke
L7z F2—HEREi%, AMBER/CHARMM /%
TA—=F T =8 R— R TR L7z,

(3) Knoppix ICLBA Y AZ Y b - NA XAV TH<T A
7 AGEORT (IVE)

KB R R EERASLE RIS, LER 2T OFEEH
Ko7 T 5N TELAMAN )y Fa v Ea—
FTAVITTHE, LPLEHSL, EREIZLDOIFVILT
DMLY, RETLMOBHIIL R BV, 2T
BHEDVATLAEUET LI L, VAT L% —HIC
HLT A VAT Y b NAF A VT H 7T 47 ABRE
&, FHGFHHABERORGI LTI ML IfEEN S, L
PLAS, ZOMEITERERSEZ OISR s NS 7
W2, KEELRTF = R—A2LEETHET ) r—3 3
VIZEAMETH o720 ZOMEEZTEIRT 72012, A4
10 774 VY AT %L, o/, — FTHEFLL
FARAIBREEWRADZE TULERAR=AZEY TV
AT LERRE LT,

* WA

1. Special-purpose computers for simulations of
biomolecules

We are developing a petaflops special-purpose com-
puter for molecular dynamics simulations, ‘MDGRAPE-
3’. We have developed and evaluated the special-purpose
LSI ‘MDGRAPE-3 chip’, which calculates two-body forces
between particles. It performs 660 floating-point opera-
tions per cycle and has the peak performance of 198 Gflops

1193



at 300 MHz. We have also developed the systems using
the MDGRAPE-3 chips. The large system has 12 chips
on the board with a peak performance of 2 Tflops. The
small system has 2 chips (330 Gflops) with PCI-X interface
and can be attached to a PC. We have also developed a
special-purpose computer for calculation of dense matrices,
‘MACE’ (MAtrix Computing Engine).

2. Software for molecular dynamics simulation
using special-purpose computers

We continued to port molecular dynamics packages
Amber and CHARMM to special-purpose computers. We
have developed a library and a driver for MDGRAPE-3
and ported Amber8 to MDGRAPE-3. We have obtained
a speedup of 150 for a system with 13,000 atoms using
two MDGRAPE-3 chips on a PCI-X board. We have also
improved an interactive molecular dynamics system.

3. Application of molecular dynamics simula-
tions for protein science

(1) Analysis of interactions between the SH2 domain of
p85 and phosphotyrosyl peptides of ErbB3

We studied the interactions between the SH2 domain of
the p85 subunit of the PI3K and ErbB3 receptor-derived
phosphotyrosyl peptides by using Surface Plasmon Reso-
nance (SPR), MD and free energy analysis. The calculated
binding free energies showed excellent qualitative agree-
ment with SPR data with a correlation coefficient of 0.9.
This proves the effectiveness of the method for studies of
protein interactions. In addition, we showed a possibility
that the pair of two phosphotyrosines in ErbB3 will fold
into appropriate configuration for binding to the SH2 do-
mains simultaneously. Our model structure of the ErbB3
also strongly supported the speculation.

(2) In Silico drug screening system using molecular dy-
namics

The structure-based drug design by computer simula-
tion is very important in the development of drugs. In the
complex between receptor and ligand, the movements of
receptor, ligand, and solvent water molecules influence the
accuracy of the receptor-ligand binding free energy. In this
work, our aim is to increase the accuracy of binding energy
by the molecular dynamics simulation gauging the move-
ments of receptor, ligand, and explicit solvent waters. We
are investigating the effective method of MD-based drug
screening.

(3) Molecular dynamics simulation of RNA Polymerase
1

We constructed the model structure of the RNAP II
complexed with DNA- RNA hybrid and performed MD
simulation of the model structure to answer how unwound
bubble of DNA is established and maintained at the active
center. Our study revealed that multiple protein loops
work concertedly to form and maintain the bubble struc-
ture similar to a sophisticated molecular machine. And we
propose a novel mechanism of movement of the RNAP II.
The system size was about 500,000 atoms, which is one of
the largest simulations of proteins ever performed.

(4) Molecular dynamics simulations of Ras-Rafl
RBD/RalGDS RBD complexes

We investigated the protein-protein interactions of Ras
protein and its targets. For the Ras-Rafl/Ras-RalGDS
complexes, we have performed MD simulations over 10 ns
both for wild type and mutant Ras. In the mutant some
hydrogen bonds in the binding site were broken. Fluctua-
tions and binding free energies of the mutant were larger
than those of the wild type. Different dominant factors are
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observed for Rafl/RalGDS complexes, and the difference
is derived from binding patterns with or without water
molecules. These results clarify that local changes in the
mutant can cause low affinity observed in the experiments.

(5) Computational Alanine scanning of BPTI for inves-
tigation of its thermostability

We determined the thermodynamic stability of eleven
variants of alanine-mutated BPTI by MD simulations with
explicit solvent molecules and compared these data with
the experimental data to understand the “principle mecha-
nism of protein folding. The calculated free energy changes
between its native and denatured states showed excellent
qualitative agreement with the experimental data. Such
computational alanine-scaninng method is useful for esti-
mating thermostability.

(6) Molecular dynamics simulation of maltoporin

We performed MD simulations of maltoporin to inves-
tigate the ion permeation mechanisms of the channel pro-
tein. During the simulation, a Na+ permeated through
the maltoporin. In the permeation process, first of all, the
Na+ bound with Asp116. The hydration water molecules
of the Asp116 and Na+ were exchanged in the permeation
process, indicating the importance of the hydration water.
In addition, we observed channel open-close structure in
which the salt-bridge of Arg33-Aspl16 was formed in the
closed state but deformed in the open state.

(7) Molecular dynamics simulation of scytalone dyh-
dratase

We performed MD simulations of liganded and un-
liganded scytalone dehydratase. The unliganded pro-
tein fluctuated dynamically with intake/release of water
molecules into/from the pocket. Interestingly, the coop-
erative motions of the protein and the hydration water
molecules produced the path through the protein interior
for ligand binding. On the other hand, the liganded pro-
tein held the ligands tightly and was in a favorable state
for enzymatic reaction.

4. Research and Development of bioinformatics
tools for large scale analysis

(1) ¢cDNA-Genome Mapping Application with Grid-
Blast

We had developed the framework of a large scale ho-
mology search system (GridBlast). The GridBlast allows
to search by multiple computational sites. We have devel-
oped an application engine of mapping cDNA to Genome
sequences by using GridBlast system.

(2) Grid Aware of Pre-Post System for molecular design
environment

To perform a molecular simulation, we need to prepare
force field parameters for target compounds and those sys-
tematic evaluations are important for future massive appli-
cations. We have developed a grid aware of Pre-Post sys-
tem for molecular design (MolWorks+G). The MolWorks
allows end users to edit a molecular stricture, to submit
job and to share those parameters.

(3) An instant bioinformatics environment by Knoppix

For easy use of Grid computing resources, we have
developed an instant bioinformatics environment by CD
bootable operating system. The instant bioinformatics en-
vironment which makes for an exclusive use for collabo-
ration project is expected with the technology to share
flexible resources without changing an existent system.
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