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/11l Perspective/Retrospective ////]

Fragment-Based Drug Discovery : % O &350
REAAEAREE Ae#pr7ear B K

1. I

B FERLOAIRICBWT, 7407 4 —0EmWnY — MM ash=®R I < @i, of
REDHLDODEMIKE R BELE G2 MO CHERE HETHD, SEO D — FEROERIT
High Throughput Screening (HTS) TV, BRI Z DA o7 T8 (i LEANC K E R PR AE]
WTW5, L LI, BIEEOXIS & e DIRFRIEN—B 21X % "7 — &2 R 7 FEAEH OLE
RE—NEELNLDOLERAENHH Y, HTS 26BN T7T Y My FBRXLTLLIETHD
TIHARWEDERNPEIND L O T,

Fragment-Based Drug Discovery (FBDD) &, f&2k® HTS TIdlH H N HAL D 2 & D7 G
WU TIINTINERIEE (757 A N) OR7 ) —= T %ESAEE L, AT —FELTEH
WIF VT 4 =% b LM~ E BT 28 LWABEHER TH H[1,2], HTS THER VU — b
A E R TN TERN ST — 2 Tho>TH FBDD BEREANE L HESNT VW5,
Z@D7-% FBDD | HTS & AHMAY7Z2 U — RERBEFIEE L CRERIEHZHE D, BCkE {10 FBDD
BT —<IC LERERELHIND LT T D, ERREZICHB N T, M EIC FBDD
FEBETIFMENASLNDIEN, WD FBDD (RELE DT T4 T ARG 24T r— AN 2 T
ETWVDHEIITE L BILD, FEFITITVRER, FBDD 23 —5%UZE DAFTEE A K S 2 F5PHAA
HTx7=,

AfaTlx, FBDD O R Z DL L2 5, TOIHNWEZ X THiZW, &I, 777 A b
EIZEI VST LDRO, FLTCTZ I 7 A MERAFROHESE L THWARLE 2T 5,
FENT, 777 A FRAZ == JIZOWTCHiHRIZHIL, A7V —=27t v FOBEFUAFEIC
BUF % FBDD MAFDE X HFa i+ 5, mEIC, By hT7 I 7 A0 b6 Y — RO REE#E
SNTWIERERLENSL E L ONEBET-0,

2. MET T T AL I ?

FBDD CERINDTZ TV AL FElE, MHIZE D &8 300Da LA N T, & DFEEKEMEN
HHECTEL017THD, HEROHTS THEEHVWOND KT v 7 T4 7 2B LIbAM L RE~
X, ENo &2 2070 L 3D EILEBFRRED Y IV T/hNERILEwTH D, FIZFEL
< EFT HITIX, Lipinski @ Rule of Five |24 L 7= Rule of Three (43 1-& <300 Da, cLogP <3, /K%
A A <3, KFBHAZHEE <3, BEEATRERE ALK <3, MMERmAE <60 ) BNiRE ST
W5[3], FBDD (&, KT v 7 T4 7RIl X TUNS K IRIEEDIRW D 728D (777 A
NToA 7TV =), ZNEAT V== T K> TRIBRIEER 2 X7 L OSBRI 25425 =
EMMBIRED (T T AV NAT Y —=00),

T, b IO N L TTTAL N TIAT T %R L TETH/ NI RSFITHE
HT52DTHAI 0?2 Z0OHEMBIZIE, OF I BV AR—2A (chemical space) DMEFENE, @FFHM
FEEDOLRT S, QBB o FREENBEMEOHE K, BRI LD,

(EEW DY FENRKEL BRBIZONT, & I AN AN— TN L3 s, FEHIC
KHFORZETIEDH DN, N7 v 7 T4 770518 (~500Da) TOH7 I BNV A= 1F 102 |
LHEEDLNTVDH4], LavL, HTS AICEE SN TWE T A 7T U —ZH 08 100 FLE o ik
THY., TOMWEEIT NS, —F, 7T T AL M A XD I NV AR—A 1L, g% &
FERRE) OALEWMTA T TV —% ATV —= T TR LI Lo THIREILSONRN—TEBLE
PITWD[S, ZDTDINT T T A NAZ ) == 7Dt v FRITHTS DL IUTHA~TELS
5-10% & Ehi s,
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Hann 52 K5 ¥ 3 =2 b—v 3 VR ORE R & Figure 1 1278 L7z, BEEICIZ Y T2 Koy ORBHES
(RESLHELTRWEAD), X%k 254 X o (T Z2RLTW5H[6], 7R
BUIV T REZ LT OFEEZBIITEX DR EZR L TEY . ZIUTITIERRN D 5V IE3ERD
BRPBRMAAEEHLEENTWD, S TFEBHEKT HICONT, ZOMRILEEDLZ D015,
—JF. RBITZ Y AT Rin 8y LRI AERHT 2R EZ R L TEBY, /NS0 T8 TR
REHDZTND, WIS FEORENRT v 7 T4 701 HTSHIZA 77U —IZ&EN5
LB 1%, ZOWEOBEMS P2t Yy FLTEELTHHFORE EDOD D ITHHROBENGESEE
XZELTWVBE) (i), HDHWVITIERRAZ2FHEIER%Z L2 (promiscuous’s) #EE1IZ L DHED
ZnEEZ NS (Figure2), — 5., /NS0 TIIFE RN EER 23 2MERE <, A TE
W42 287 DIEMFEGENANCAFET D/ SR e MEICRFTE D LB TE 5, LT
FEEBFMEEZRT 7 T 7 A MINE ey T2 RKBIZES THAEH L TWATHAH (ih),
IR TFZT A NeNWAZ D2 2BDOFRTHD,

1

/ A) HTSEYMES T DS BBIE A A—S
0.7 f
= [1R=] ‘ff
gns. / |:> |:>
0.4
X
02 B) Z5Y AV MEBMDIEE A A—D
ohi_jfL_Ex

2 3 L 5 B 7 a 8 10 11 12

Ligand Complexity
Figure I. Hamn |2 L5 I = L — 3 6] Figure2. HTIS b v h&T7 T 7 A b

HFI, HTS TEIELSTFEPRESFEEOS W2y hE LTRIEND r—ABL 0L s
SN TWB[7, by MeE®Hs Y — RMeaZ LT — R b BB L&Y~ O i1 i
LR T, 2L DOGE. D TEEBBEEOHERKBE) Zen<{monTnd, FENR KT
v PTPA U ERE L, EBRICERT DLW OMEICEH 57T 5 Structure-Based Drug Design
(SBDD) TH-oTh, iz k (BREEEFE L, Hii-eMEEHZES) LT Fh~o
P2 AF a2 HEZBEENRLN, OO HIS by FO X 92, BFH A X K& L Rtk
NEWMEAY 2 A RBB OS2 5 & Rule of Five DA EHFED ERFE TloRE2dp L i3,
FER L LTRE KBEMHICZ LWMEEITATE B W T L E 9 388 (Figure 3), Z 4L Rule of
Five MEE SN TLK, Z<DAT 4 VT AT I A NOEKRDO—DTHLH D, R BIE, 1
BOMANERNFIHAR BA) OElELZLTORE BT, IRAEMEOBE 2B R ITEE ~ 72 AER
N TFIZFHERERICEET 2V A7 BEEY . ARNSREBOZELEDREIEHORRIZZ Y i
RIS THH[8], 1o, UH L REZ 7 OFRSABFMEZY o FAKRE L AR HITONTHY
KRTDDB, RCNTH T F—IZETDHZ ERMBNTWS (Figure4) [9], ZAUIKRE RS FEDY
— MMbBnoiEtkm L2 A D L0 b, WS TBO U — NMeAn b O s &t o 5 H
R I IEMER LA EBTE L LSS5 5D Thb, FBDD TlE., EMEIZTHVAE R
MRILFEE L TOWA/NERSFZ2REAICTEZLEICE > T, HFEEHRNSERN S MEDZE
B HEE L o2 b BHEDE WA BN AREIC/ D B2 Hvb (Figure 3).
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Figure 4. U FOTORZ I EFEEGOH BT R —0ORE9]

3. I T AV DRI V== T

ZOXIICAERDRE S L LTHAMRIZITO 7 I 7 A N A7 ) —=0 7%, R EREE TIT
PITIRNoT2DEA S I, b9 —EFigure 1 2 L CW a2 & 720, BIE TG Lo 728
BT, FRBL UM CREINTZHROBTHY . U REX T ORERIAEERZ X
J V==V T TRWERLERERZRLTVND, LN SOOFETHBREZHZ TWDHEN, £
OWERITIEFIT/N SV, ZHUT RTINS R FED Y B ROX 87 1 ZxbT DG FE»S
mém:& WCERT 5, 2078, BE OMEZENRFNETIZ, 77 7 A MEX T DR

A (CHESEKIER) 2 1EMEICTHET 2 Z S XREETH D, T2 T, 777 A2 MIFEFITH
Mﬁé%%ﬁ%%%&fxﬂJ—*/?éhé RFEM 72 H OIE, XBEE mREERAT, RIS
(NMR), ®H 77 XE 408 (SPR) THD, Fi=z. TNHD AT I —=1 7 DHijlZin silicoA 7
V==V WL BDHLT7 T A FOKIAREITH) ZENTE D, ITFEOZNHOERE LWENR
WHENT T TA L NAZ ) == 7 H2TAHREIC L, FBDDZ EERA R L CETHL BT 52
51259, TENENDORAZ ) —=V FREZFEEREFRRH D, 2o % LML EF <A
BOEDIZENRA L N TH D, KAV Y —= U ZHEOFEMICE L TiX, K%M RE SR
FEVAY AN

4. € b7 T3 T A FOER

HTS Tt v b L7zBEEOILEMNE U — NERE L TENTZ L O ZRINT HBRICER & H
EiZW< o0d b, IEMHEIRE, SN, FEERETHNE (RFFE) . e S oWtk RERZ e
e EOYIWERYERE, ARERIC K DIEEE R ENRBTFOEND, L L, 7T T A NAT Y —
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=7 TOey b (BEy b7 7 X)) OEBETIE, ZNUOOHEETEBREKT 20T HEN,
% ZCFBDD Tix, (AFTo) EEBFMEREL VL LA, 0 FOREIIHY OIEMHRE L A
b o7V A Fah3 (ligand efficiency) ([ZFE BT 2, JRWERTO Y T2 RhEIT, 0 FOKRE
SHi- ) ofEGHMMREZ AL 72t 0 THY . BEMICIFFEAO AL — (AG) %
KBUSNDORFH (BRFH) THEI-TZETH D (U H o FEEREE ligand efficiency index) [10],
AG 1%, EMEICITEEBEI 2 U A R Y —ATC) 72 &2 AW THIET 2 LEMR H 5 23, IEVEME (ICs)
MHITPIRICRD D Z EHTX S,

~TaRenn S U RT ERBIR T A2 REICH D BERFERTIEILT L0 TORE S 2R
LTWAnhs LWnEWnoiERbH o5, £ 2 THFORE SOFREE LV HEERTHOMHE
KRB LA TY N RIRE2ERTIH O L LT, AYEEK (BED, /S—% > MNELED
FFek (PED ., KEFEGDFEEE (SED) MER SN TWD (Table 1) [11], #EEHFIMERE 2 F
BT 2HAE L LCEYHARMEEORE TORERS IC i, T L THTORE I &RITHEIEL
LT TESDWVIImERER (PSA) A INTWS, OB L CTHEEZ RIFHIHE A,
bty K777 A NOBIRZZF(TTHZ ENHEREINL TS,

Table 1. 46U 7> Kb

VA R AR o AmTEAE— (AG)
(Ligand Efficiency Index; LEI) . IR3E LIS D154
e Rt - gppo JAME (KiL pKd. pICs)
(Binding Efficiency Index; BEI) i SF& (kDa)
= M RER R  pppo MLEIEYE (inhibition)
(Percent Efficiency Index; PEI) & (kDa)

R A  gppo JAME (pKiL pKd, pICs)
(Surface-binding Efficiency Index; SEI) W FEmEiE (A%

Hajduk X, 77 7 A2 b AN SR ELERTY — MEAEM~ELRETH->ThH,
EHEOHRKEMK LTI Ty RIRIIME T 2EAICH D Z EE2RELTND9], /E-T, 5
MUOEWY T RhFRE2 Loy N7 T 7 A FEBEIRTDHZEREERRA L N D,
Bl 21X, 59782 500 Da T 10 nM @ ICsy Z 9 b a BEEE L7256, £ BELIL 16 L&A
ENd, (o TCZDHA, ARBHOKE LD 7T 7 A MEIBELA 16 & EA25 HOICERT
REThbD,

5. Ey N7 I 7 A I H U — R~DEFER
BWEAEZIRERLTWZE LThey h 777 A0 hofEEEfME (&) 1@ IEF 1255
<. ENUAMT BBk~ el GEmEhRE, FifttE7e &) MoV — MM EMERIZIESHEVICH
RATHD, ZZDBIEIAT 4 TN 2 A MDA RERENM TS, ZOFkEE
L CTHEEMICD S OISR TIRESNTWD R, BEBICOEHT S Z Lo kEREwiT <,
EFR<<HMAEDOETHREEAED D ZENEETHDH, HBLTSEXDHEEF. By 7T T A
N ERERY S X7 OFRESICET DMEE R (T EmiEi Ry 7y Iatb—ay) 36
BRAY BRI CEHETH D,

(DFragment-Linking

R Z X7 DEET DRy MG T 28O v N7 7 7 A FREBRINTZSA .
G720 =% L C 7T 7 A Mal L% #EE S5 Fragment-Linking 23172 FiETH D
(Figure 5) . BIFIPEDIINT F 7 A MR L ZFEA S5 2 &I L 0 REAICIEED M 35 2 &
238 5 (superadditivity) [12], L2>L, ZOHEFEX DL LD bWEEEZES, Zhix, 777 A
FEBERV U —DELRZ R L OEEN « SMEPRFBENEL D LRl ENENDT T T
AV NORARREZFRT LI EBLELINDI D THD, TbTh, 7 I AL A—R2ADE
M HTS ([CHRTREW E XV 2, Fragment-Linking % FHi 42 DIZEHAD Ly (AWZTd &
PTET X LM ED) 7T 7 A MAAT E R Z SRS TR,



SAR News No.15 (Oct. 2008)

3= -

1 2
Mw: 75 Mw: 209 Mw: 296
Kgq =17 mM Kq=0.02 mM K4 =0.000015 mM (15 nM)

Figure 5. Fragment-Linking DAY & MMP-3 BHE -~ F Fi[13]

(@Fragment-Merging

AL CR—OR Ty F2GT o8y FT7 T 7 AL RRAOhoTHEE. £b%2H
SN ERAEDEREE &8 5 Fragment-Merging 23T s, —#RIIZEbNd A7V v Rk
FALEZTHD, A—DRry WS IERFINSREMEZRNRE T D2, 777 A ML
DZERIE 72 ) AL FER 72 M RIS B W5 232 < | Fragment-Linking £ 0 HiEH T 2 85m i34
WelBbid, £/, By b7 A MAETERLS, by b7 7 A NEBEMDOY R

(HTS b v FRAHODMEASE) LD AT » MMuiX, RIS @G NE & ME ) grive 2 5
BT oDICHENRTFERLERY 55,

u+u=»u

Mw: 267 Mw: 266 Mw: 335
ICs0 = 150 pM ICsp = 75 pM ICs = 10 pM

Figure 6. Fragment-Merging DX & Urokinase FHE -~ H 5[ 14]

(®Fragment Growth (Fragment Evolution)

Fragment Growth |[X, HDOE v R 7T 7 A ML OBEED AT 4 7NV I A MY —%RE
TH5LDTHDH, BMDT T 7 AL FTho THIENZ "7 LRI SHAEFEHLTND Z L
moh, V= Rop7roartEe LTFE LS, GREMICE D EEN R EEBRO D0 U — F~E
ERTVNEEBZONTND, 72, 777 A2 MITOWENT sz, AT K D5k
{EEHDANTNES THY . #HIH D SAR 15 Fragment Growth [T A B —F ¢ —(Z1T7H Z LN T

R
Lw = [l = [l

Mw: 144 Mw: 201 Mw: 338
ICg0 = 135 uM IC50 =3 uM IC59 = 0.018 uM

Figure 7. Fragment Growth OAE[X & PKB BHEA|~1 A FI[15]
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vy MEEWD S OGMER TIX, EEOWROAR 6T NG — Mea e LTirx
LV 2RSS D Z EICHEREEL O RETH D, 2D T T 7 A N)xBH O hit-to-lead 5%
X, VY RIEROEGICEREZ O, IS5 0BG > T2IEEO M B2 MEE L7270 5
EOOND, EELGTFE LU TERELR (HERO) KEMHICEALTUX, 777 A 7477
—ZEOLEETEEINTRBY, 777 A FOBMEOOESTHD, 29V BEZHIT
FBDD O E LT, W BHAY U —=2 7T (HTS 7 &) wia L L EERS LS
ICBWTHABREEHEINDILT Th D,

6. &

DX, VHY RRICRFEEND FBDD ICAE SNT-HEREH L L EZHHDONE5H%
DEHFALFIEZ 1L U & T DA 2 D BBIIREVWE, FATE 2 T\ 5, FBDD
Tk, 777 A N TAT TV —OREEBEENSILEMOKEEZEBER L, 5 FOKEEH-
D OfEEEFE (VT Rah3R) FHhi288 T, MEEMICIRER D72 S RERICRE S LT ke %
BaRTARAN L INTND, FOFEE. FBDD WHEHER Y — MM AW R T 3267328 < 4
SRS, AIERFTE OB Tk HTS LHM72 Y — FIRRTIEE L COHNIRE I L>DOH D,
FBDD (X, HTS ZHREE LT HMERDAIFEEZMBIGBENCD EET L L0 LD Tixe< ., BEfFD
AR FELEDOVF Y — AR HTAIERFERTHD, TLTHELWI —NMEAEHL L &
(lead-likeness) (ZXI 9 25RWVVEZ & 9 —FEMEEITME L TWDH EEE LS,

2E IR
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/1l Cutting Edge /11

Biacore (2 X 1R Z X7 B AL &M A VER ST © FBDD ~D)ii A

GE ~IVAT T NA A YA = ARRAS
I ORI AR FEik

1. I

T4, Fragment-Based Drug Discovery (FBDD)IX[EH S HERICKIT D —oDFiEE LTHER
&2, High Throughput Screening HTS) L WS FiEE LTHNLSNNDODOH D, 7T T A T
AT ZV—DA7 VY —=7\ZIE, FEEIRREZ EHERNT C X 2 XGRS & fiEeT <> NMR {553 H
wonal2l, L L, BT ITRED T I 7 A NI4T 7 ) —%RE LIHA, AL
=7y R TRNZ L, BEAEAEOMEMNEICH) 2 X MRMESRZA L T o,
Biacore (%, Fifi~'7 A€ (Surface Plasmon Resonance, LT SPR) ZHEJFE &L LT
R, RS FE2ERT 52 L DEOY UV TEIREIZZE O MR AEAEH 23 64 5
FOHRDLFIETH D, AFEX, A=y b VYU T NHEBEORENRR SN D20 TIE
L REEORRIME, 774 =T 44— WA RT 4 7 AR EDEREMECBHFTELHEND
NMR % X #s i a it & &8 T FBDD OaHfiikD —> & LTl AT >oH 5(2,3]0 A&
ik, &y FEELOT YA I2k1d 5 SPR O HF#]27~ L7235 SPR @ FBDD (Z3()
DRRRA B O ATRENEICB L Calim L 72 v,

2. SPR # AW-EHE L BLFHEmoMmEERNHE
Biacore %, 2 /RO E. MEEEIZEES

Ty SR COE RS L ST Affinity — Kinetics - Thermodynamics

@ N i é@ Lead 107 ke () L]
e LTS 2, B0 F DO A1T 1 cadseries
N Affinity e . s "
Z &< I FHIOMEBAERENT S FEETH k. o " u
§ 100pM AR g 105 |
%) % LT \ﬁ*ﬂ;‘@ Biacore 77 /v —®D igr’\\/lM s " {iry 0 275 285 295 305
100nM - - 10 Temp (K)
AT, #K 100Da DI LAY Ofs | Kinetios R
100mM 3 T 0.1+ [ ]
Bl RIS R RE R RgE I T K
o0 6 0.01 1 _
BMHTE DL o7c, ZHITEY . —  muiibrium - ... -
- How strong? Rgtes ofcor.nple)f X : §75 285 205 305
/7 % ]\ % EI ~D ,ff% % l:7:§|< s D #ﬂ:/\ 7% E formation and dissociation Temp (K)
How fast? Why that fast?

WBIN RIS T A v A7 ) —=

JTELFIEL LT, < O IR TR ST\ 4 (3], Biacore & HViz, #—

7y MEBEICKT IR FALE R EAE AT IC B W T 7 7 4 =7 ¢ — (How strong?) .

HAFT 427 A (How fast?) 212 T, fAFENM (What part?) . Thermodynamics (Why that

fast?) EWIHIHFMAZTET HHENHEKD, T2 TR, ENDDOEREIET L0 T v &A1 FHik
IR L Tk 5,
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2°1) TZ =T VA ERT o 2 R

4=y MEATICHT BI85 TN O P
AR U=V I RITIBNCIE, F—Fy b T — ) - g/@
EABE LT —F v 7 LIFER S AR R e — —
BT 5, EUEOREICS U Ol R S | asangme
(LR IRIT 5 = L B D, Z LT, B A e
B LA ARRT 5150 L A4 & RN L 725 4

B, ZOREOIRBECHE D 2 F R LT £ -

VARV AN TN A LIZENLT D
(Biacore Tli¥ L A7 A % Resonance Unit:
RU THT), ZOLVARV AORGEE R =7 T ALIEEN, ZO® U —7 T ADNL
ERY . SEH TRV NOREEREER (k). MRBEREER (k). REEER (kdk=K,) ZKD
HENTED, BEIZ, A XT 4 7 AL DR TALE O EN I RO TRIZH I TH D
ZEBRWEINTHDAL, Fio, MEENIEF IR (T 74 =T 4 —DFPW) 7T T AL M TH
S Th, TOREZEIEIEDL ZLIT Lo URMEEHE (K,) #HET 2R TE 5, Kl

U A FORE, R, AT T AL MRECBITSZ Y= T LDV AR AT vy

N OEE Y 7y M) 322 &I ko THINT 2,
Multiple concentrations: . | R, S
2 '2) /7%& é\@ # 9@ ﬁf/‘%l;ﬁ ng « F V
. ﬁ g20
oY —F v FICEEMLTEEAEOS & 1 — 111 binding g |
A S °770 50 100 150 200
L EELRE, ESFEAMON TR, ok | ' o
RS U T AR TALA ARG S L1z & & DRARE & R
VAR A (Rmax) BRFED, BIZIE o7& “. g: /
20kDa ® % —7%" MEH'E & 535 200Da DX o E o
superstoichiometric binders Conc (uM)

ﬁ%m%%ﬁ1:1?%é¢é%é%%zéo&
—7y MEAED T000RU [HEl SN TV 556, B HEEWHRREE Lz L EORERMEA L A
ﬁyx(mm)ﬁmek&éo%@ﬁ%ﬁ%f%ni\ﬁ&ﬁ7uwﬁ@vz$yxi\&m
DU %, FHFFFRARFES TIE. 72y POV AR AL, Ruax ZH 2, BORLRWNZ
EMEZ, ZOXDIT, FHEET 2y MZEY | HORERG P FFRAICE Z > TW D& 5
T HHFITARETH D [3],

—5T, X Uéﬁt%é’aiﬁiiﬁ%ﬁﬁb\f Pt FETRRTRINS

subtract —

T v A REEERTHHEIZ . 4y Nonspecisite —“ nonspecific binder . ” ) “ @
FALEMD TR ENDRERT v M

AL TWDEINE I A, K0 EER
% v -9 \Q
qé_fﬂijq é %273) I’:Hﬂ% Z) o : :_ j: E]:; Native and blocked target specific binder subtract — f\

immobilized on adjacent

a
R 2 — D% ]\EE E. %O)ff_k =i ;pgonl;fromblocked v+ “ = “ J—

target subtracted
Rry he7ay s LERKTOR
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B DN Z R4, Biacore D P —F v FITid. ZZICRT I HIICEHO XY —F > FERY
BRTLIVIEENTE D, ZNb0 2 fFEO X —7 > NMEREIZK L CR—DERS Hbam%
EESELZHEICLY., BHMOKER Y v MIFRMITHEE T 2{LEW & ISR INT 5 Z L3 H

2-8) BT FHIF I
HREEZAVITRE O RSB s B E L (k) |

Kinetics resolves free energies AGdepends on changes in both
ﬁ?%ﬁﬁ}#fﬁiﬁ( (kd) ﬁ@%ﬁfﬁ;ﬁ (K ) separately for binding and dissociation enthalpy (H) and entropy (9
S N D
T N DT+ AG=AH-TAS
DIEEY | Ff OB IRIE K OFHRR / .
i AAGvalue can result from different
ﬁEO)I :/& j EO“*'}'é'ﬂﬁ (AH) == N2 }\ AG,, | AGy combinations of enthalpy and entropy
S © bl km)i (el Emf)

rE—ZL (TAS), A= xL¥— 5 |

o} 1
Zib (AG) ZRDHERHKD, = ¢ AH

i AG AG
o ONE#RIT, TOREIZEE LTy ) or | -Tas

N D=drug
LKFERES ., BUKES. MELLotE T=target N~ ot~
Label-free characterization

Interaction coordinate resolves these differences

Kinetics-based thermodynamics provides higher resolution data

WEHGZTIND, ZhbDORR
F RO IR | 5 < M T AR B
(SAR) 13 FBDD O L 2 5 TH DM, 4 —47 v MNEABEOERROMHTC, Hir 51Ky
FALEM ORI 72 E LAEDED ZLICLY, ZhoDFREEGT2FEN TR TH D, HlZ
. FEEDT 7 4 =7 4 —%Fo - EETH-Th, KFEHBEVHET HEA DN, BUKIRE
APRBET DA RO E>T, AG #5256 AH, —TAS OfEkttize< B2 %, FBDD
TIEFIC, 2 =7y FVEREOR T v MIFRIICHEEGT 5. KEREHENO A 7 4+ —/L F
DERNEETHDEVDONTNDE, ZOXIIC, BARDT 74 =T 4 —DHTIERL, B
HINTA—=BZETHHETHI LT, TOEMDEIRO D ORONEEFET HHNHKD,
Biacore = W2 HIBICEWTCiE, VEOV TV TRIENRHIE S F, EBREDO =R VX —24L
B ZENHkLRE, v —A—F—1ZxtTH5 AV v b dH D, Biacore & W ET )R
BIEDOFEMICE L Cldkk 2 23 CTHE SN TN D72, 2 2 TIHAKT 515],

3. FBDD (251} 5 SPR O#&E|

BIE TR LIZE 21T, #—F v MEAE LIRS HLEWORIE~D Biacore TOT 7 u—F |
0. MAEHOR 2 BRI B R 2 BN, K2 X N CHRTE 2, Ziud, HiEHEHR
TN AT 7 4 — )V REFHET D FBDD O FEICIFIEF ICH B2 EH] TH 5(2,3],

3-1) 7y —& L TD Biacore DREY

777 A M, EOWE E, 5T EN 150Da~300Da /&L, ¥—Fy NEAEEDT 7
{4 =7 4 =3t pM~EmM 50, Thd ., FEHIEHEEZ RS RN DORIFTLAETHD,
T 74 =T 4R END ZEE BEICEREDRS FHLEWEEN T 2720, BEESH
M+ %, LoT, HAEREMEEZ RS T A FERMNELRD, o, T4 77V —BORNLE X
HE HTS DX —4 v N2 5547 I BNV AAL—ZR 1080 L Shivsd . FBDD Oxt4ic72 %
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EEWIIL< T I RETHDL L WVbIL TS, WRIZ, DRrNWTA 77 Y —TU— NMEfz
N—=T&5, 2N, FBDD OKE7 AU v hO—2Th D, EEOABEOBE I, #Tbd
MW7 Z T A N TAT TV —0ERoTWD, TNHDTA4 77 —nhb, ¥—5 v MNEH
BOTHENDERT v MNEROICHEAT A7 7 7 A0 &R IRT 250723, FBDD Ot &
72h, ZOEMDK Y IAZIZ Biacore 2 W H4L5, Z ZIZ Bicore #Ht YW A7z FBDD O—> D
U—r 7 u—%n,

Fragment library (~2000) - Filter using label-free = Hits for X-ray

or library subset assay (Biacore™) structural analysis
b
Select available compounds = Sructural analysis by
or synthesize new ones computational chemistry

EEIZ, BV —72 7 v —7T Biacore Z W2, IRD AT v 7T 2 X#ihm it o b
v MERIIEEICH BB, —fil & LT, Maybridge library @ 500 7 7 7' X > M Zx%f L C Thrombin
ZX—7y NEHHE L LIZBRO Biacore TORHMifERZ (3l 2 A7 v 7 HICEAT S L, =
Z Tl Biacore A100 % F\VWVFF B9 72 Thrombin ~D#E & 2RI KT 720, B —F v 7
Lo b5 2Ky N COFRBHENT 21T > T D,

500 fragments

Dissolve in DMSO—>\
20 insoluble

480 fragments

Blocked Thrombin  Blank Carbonic ~ GST Prescreen at 0.9 mm '\' )
thrombin dextran  anhydrase 18 sticky

g sﬂ S % &:’:::1 0-t0 0.9 mM 462 fragments
Spot Concentration ———
series screen \» 436 below cutoff
(< 5RU)
26fragments

‘ Secondary Screens (e.g., X-ray) ‘

fE & LT, Biacore # WD FICLVIEMMEDH D 480 7T 7 AL bDH b FEEMRATICRE D
Ak v MEEWE 26 (LEMITE TS Z &3k, HEETR&E, 111 T —5 > MNIHS
L T2\, Thrombin D/3A V7 4 7 A MARERIJICHEA L TR0 BERFER L S
RN ED EFERIIFER T L ONNRNICERIN TWDEHETH D, T7 4 =7 4 — M5
<, FRETOT veA BNERENS FBDD B W TIE, 20 X 9 #Eihik & s i fr+ %
FEEFMATHLEEZBND, ZORENRT L H I, Bilacore & V5 Z & T, #E AT ~FF
LIAT LG H N RINTROA I, FEEMRITO & v M REZKEIC BT 2 FERHRD B2 b5,
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32) U—F 477 g ~og ¥~ 3¢ L TP Biacore DRE/
ﬁﬁi?ﬁ O) X 5: S 70 % ;‘% _,C i% Vi‘j"b 7,,: X 73 7 Low affinity fragment Medium affinity fragment High affinity fragment

5\22 208 4 M 30, 624M 50T 5uM
g
F =/ N3, in-silico DIEHS X BfbiatE . . ﬁ
— 15 15
N N N N a .E 2 H
ERHTIC L B A 7 1 7 A bt §5 Soph I N e ST
} ol o* .
HIZF-S % | Linking, Growing, Merging ® Concentration (ukt) O R comei (o ® Concentration (ub)
N N . . LE=0.24 LE=0.30 LE=033

LW BRSO L 21T 5 [1,2], MW = 281 MW = 252 MW = 313

n-atoms=21 n-atoms=19 n-atoms= 22
2R, A LA RO IR FER IR E

LE=058

U A FERTR, AR LIALEORE v (s
RPE, 77 4 =T 4 — % o | e
Tl 2 4 ERH D, Z I ThH, Biacore DR XL REIHIETH, ZORAT v FTBWTIE,
SOk “T 42 =" L LTORMTIEZRL, AL — Medmo “EiwEl” Bire L
THWHBND, Lo T, ZZTHAETERRLZLI R, ¥—7 v NEAE LV — MeAW L of
BHAART 4 7 A0, BIVFEHI AT A—ZOREMRE LV FEMRFTEE V2RI, B
FIGHERECHIIET v &4, BAKGICHE I BB ZEEAECE 2 In ) — A =4 —7/ XD
FlE LA E DT L w32 i < 5 [1,2,4],

4. £&0

FBDD IR ZERIIH—EINTEAF— L 2R TV DH DI TIERy, £, ¥—F vy MVERER
TAT TV DKL > THEDAF—LIED->TL H1255, LinL, NMR R X i iniE
YERAT DEIFHEHNE Z o722 LTH, FBDD D ZAF— 2% 1 SDOHEM DL THET 2013 Y =2
IRBHY, EOXHIRT vEAZTHo TH R DEREN TOBREOMTIINETHDL EE X
%, ZD7RIT, Biacore 1, HIT A 7T U= DORIALDEETD “T 4 H =" L LTD
wE L UV — NMEfEEY O “SaEt” Evo 2 DOEFNCH LT, XV fi#E»omEEICT
0—F+5H5ZEDTEAHINTHD, 2D L 52, FBDD DAV AT » 7T Biacore HiftiAs B ik
TX5bDOLHELTVS,

5. ZE MR

[1] Rees DC, et al., Fragment-based lead discovery. Nat. Rev: Drug Discov: 2004, 3(8), 660.

[2] Hubbard RE, Fragment approaches in structure-based drug discovery. J. Synchrotron Rad.
2008, 15, 227.

[3] Haméldinen MD, et. al., Label-free primary screening and affinity ranking of fragment
libraries using parallel analysis of protein panels. J. Biomol. Screen. 2008, 13(3), 202.

[4] Copeland RA, et al., Drug-target residence time and its implications for lead optimization.
Nat. Rev. Drug Discov. 2008, 5(9), 730.

[5] Shuman CF, et. al., Kinetic and thermodynamic characterization of HIV-1 protease

inhibitors. J. Mol Recognit. 2004, 17(2), 106.
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X #Z X % Fragment-Based Screening

T v - T U2k St ITES =N

1L IXE®IZ

Fragment-Based Lead Discovery (FBLD) &9 BEEDS RN SAVCTLIKR[L], # D FERh I B
T HEMOELITHDH OO, FBLD 1TA K B S 11, HARTHEORILEIEIN S 2O T
DALAIED TND E W) ONRBURTH A 5, Bk TITT TITH 1| FERRRERICEIZE L TWA1bd
ML EBAFEL TV D,

FBLD O —BMsix, ¥ —7 v N U RTBEIREET D7 77 A MuGWa R+ 2B, &
78> Fragment-Based Screening (FBS) Toh 5, FBS & FEATT D20 FikL L THRMICHW LR
TZDIENMR Th 5723[2]. & D% X BEEMHT, SPR, ITC 2 SO FiELBEAI L, BUEICE -
TWB[3], EFITABEDOHEMZE TIER <, F727 TIZ FBLD BMXIC K ATEFHEME B LUMFL S ik
SN TWDDT4]. AFaTiE, Heat shock protein 90 (HSP90) % % —/4"» k& L7= X #iZ & % FBS
DEEICHONWTHER T 5, X BMEEMITOBUR L | FBS (2B 2 EAr - Fipia ZEfRW 727210 h
N Th D,

2. R XMRZDOH

NMR & [k, HAIC FBS (2 X & HV /=D % Abbott D 7 /L—7 To 5[5], NMR IZHNZ T X
BRBEARAT 2 A L= 01, W DR R BRI 5 270 Th D, RTINS, 0 L % Abbott
DE—LTA L THRIESNIAA ANV—Ty bY AT LB, BIEK DA TV RABT — ¥
HIE S 27 A[6, TIOFH & 72> T\ 5, FBSIZHIT 5 X HEREARNT O 1 /2 B L F 0¥ ) ©d
%

o By B OHEETA RS AL B

DFEEIT K - TH T HOREEN
LT 256 bZ 0, kA L7 i
PICBNWT, =T >~ v 7 Rp | w
EHEBTBARE REELRMLICD
s oz enTtEs (K1),
SRRV AR R SRS - X S ﬂ

AT C & < bh B Rk, ET—Y =
LD TN D B, [P O FHIEA> ] }“
BAYFET VLD BB L [T R A

ALBIVTE (Fo-Fe) #fREL LT 1. ALBMORERIT L D EHOMELEL

— ) BT, ETEELRMNT S

FWEThD, BIEOHTETNVORENERMTHDIENThH D, FEDENT —4
MEORTOEHAIIE, HEROERNMEAW RN 5 2 L RFAHETH S,

© IR RIRE A DY - IRETOL A EBRIC TR A OA AT 570, RIS
EEP PR S S,

- BHACBMOREA ORI : 227 U —= 2 7 DYIBRE CRALAYIDH 7 T A% IV D Z L3
S, s 2 MEOLEHA, b L IERA—LAMRE 4 OMBICHET 550D
RIET 52 ERTE B,

© SERR RS RO DR ST OIS © FEA OB 2 ERICRD 2 LR TE B0, MEMED
FEOE R ORI & BRI R0 761 2135 2 L ST B,

TRERL O & BRERGE : fE L7 77 Ay MEAMEERADES Z LIk, Ik
PR O & k& X A ERINCHRIFET 5 2 L8 TX 5,
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Abbott [ZR 53, FCkD KFREKB T, NMR & R%H 5 WIEE N Lo EEM 2 - T,
X BAEEREAT N Y — FERZRIZFIH SN TV D, Mo/l s LVRWR, &b ARICE
WL, DT FIEIC A X B ST I3z S B TH D L ) RHIS R S 5, Z sy
(2 X BAEEIRAT D BRI 2 R ICHIEN & 2 D TIXARWTEA 9 hy, B o787 ERESERAT & )
)BT LS EIT LTV D, KREECAMIBFZEIT CIrbh T\ b, lZ X7 Bl &h
HERBREE L R EOFBEEZRETE01E, BROEFE2L->TLTHLELLNETSH
Do LNL7eH B FBS CHAkfh OFEHNTIZ LT 72 X B ST X, BEORERER O ¥ Loy Bk X
— b ELTITILDOTHY , FEIHFBMBITE A EMLEEL LRWES R FiEL o> T d,
FMEIRE LT, o R BB =0 E WO BEBLENTFET DL H 7208, el &b
FBS ICRHT 2RV 4T UL A2 LE L T 51 Tldgy, EHERAMOHESR, Fic N TEEE
RT—OFRBICEY, EREREETHLHOREIO X MEFHTED Lo TELLD,
HENZHE & SN DRE A ARLHERFFITBIMIC S E I N TV 5,

3. EBREREREIC L D FBS DER

XA XD FBS DIFATITIE, fbEMT A 7TV — & X BIEERT Y AT A0NNETH D, 4l
DEBRIZH WA EH OMEMTA T TV =LA ZN—T v b X BAEERNT  AT D&/
j—‘éo

3-1. {bkBMTFATFY—

FBS OFmD—>L LT, HEHDRVMEEM TIANT I DNV ANR—AEBRRTEDH LV I A
NETF LD, BN Diant ) ZEIFIEFICEET, AT A A MBI LN51ED,
IR TA T T ) — R TEH LI d, METHHALTWDE T4 7T U —i%,
TEDH X7 B BEAIZEN VAT A 72 UV —"7T, Ro3 Ziiil=7 384 {LEMIN LD, ¥
7 1EI% 142Da Th b, T OM, X BEEMTER 7 4 77 U — & L TEL T OF8 i 2 T\ 5,

c REERRITE S COFEED =0, IREWITERR DR EFFALEM B AE DI TN 5,

« ETOEYMOFEEE (pdb B LV cif) L4+ (png) 25FE,

BT 4D 96 U = LT L— NI, LA OREMIT 1L KOT L — MDD TN D,
H OB T 200mM, IREW OB L 50mMALEH D DMSO IR L 72> Tk b, EHiZY
—X I TE ARIEIZ R 5 TN D,

- BB O 2% 2 I A — B — (FIZ Sigma) 7> HAEGITHEAN TE LB D I THES
SHhTWa,

3-2. NAAN—T v b X BEERITS AT A

FBS # MM 2 5 A B — R CHEITT DI, A AN—T > N X BHEERNT O AT L3 E
Thbd, ™A A=y MUICKLEZOIX, 87 X R ERbsG T 5, SEEM LR
EY AT AT, BEEE X R3EALEE FR-E, 3UBAc#i o R » b ACTOR, Saturn944 CCD F:Higs
bRy 77 &) ZEREHE LT, 2HE X BEEMTT AT 4 THD (K2), ZDOT A
FLATIE, RO EIZHEET A, 1L HH-0 12~60 [HOTF —Z 2 IETHZ LN TX 5, HidE
it b BEME S TR Y . ARV Z MIFit 71X, CCP4 H o B EEEMAT A 7 U 7 k&4 2 T\
D BMET—H &
A MCHEET DT
VL NER 531 1
1k &AL & AT
LTNd7ed, 1
AT v T CTELE
EEEDZLNT
X %, HSP90 Tl 1
iEH7-0 3 45T
FRNTDME T35,

RS R S A5 & (FBS & AT L)
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3-3. FBS MEFT e

X #Z LD FBS DHEITIZ LB D Y — Mt
%y F s PSR (B T# Sec’
DF =) OIEICHED S, =t B

TITTA MEAMID Y —F T D
— AT v T, fEdb ey 7B
ZN—7TH W, LB % B RIRITHE
mEBT, BRI Y —3F o ZIR 30 L
T2t%. PUHAEAID AN - T IRIRIC R L,
Ao & W L TRl T — & ORE I
A (M3, Y—F L T DNRF AL LT
1. ALEYORE LN D 5, 4RO S A S
VL ZEEREIL 15 SRS LT 3. ABERID Y =5 7 £ R DR
75 200Da FE DL AT CIRIBE L, e ToZ enNmbn TS, LEEn-TY—F
VU ORFIL 15 pRRETHS B ZOND, W 15 DY —F T TREA LRWMEEWIEZE D
BERCHEAIL THLELEZRVDOTIEHRWEAS I D, V=X 7ORMEEBRBZTINIEE v FRIX
FFoh XM, EEENAKICHE X FRAMEN TR AR 5,

F21IZHSP0 ZHWTCTFBS # AT LTI R A2 E L 0D, bW I 7 7% v, 96 [HOfE
BT OWNWT Y —% v IS REEMIT £ TE2 1T o 7=,

1. HSP9 Z W= FBSDFE &

Tuvs | BESES | BERSHH M%ﬁgﬁi HERER | pmg | e rgg | B2 NF

o) (H) (%)
A 12 11 91.7 8.5 44 1 2.3
B 12 11 91.7 8.5 44 1 2.3
C 12 12 100.0 9.0 48 1 2.0
D 12 10 83.3 75 40 1 2.5
E 12 10 83.3 75 40 1 25
F 12 10 83.3 75 40 0 0.0
G 12 9 75.0 6.8 36 1 2.8
H 12 4 33.3 3.0 16 0 0.0
2 96 77 80.2 58.3 308 6 1.9

FEYEfRHT £ TR L7201 80% T, 20%1E & A3 2%
L7 Z &2 D, ERFRIX SR A RO,
FEEEPEDMEV, Y —F I K AR OSIE, B X
WHFEDORI 72 ECTh D, Frlc7 v v 7 H T
PR RIS AT OB WSS 72 <
RoTLESTZEITL S,

WERRILT —Z WEIZ o7 . BB L F O
MR LTV, BBICITE B EORME 21T O K
MAR7T72&EN5, 4E0 FBS L@k 4 HEE S
THRTTDHIENTE, XFRITED FBS 1200
LIERIE, O T —XAED A E— RIEFT 5,
AP a— )V TRTIUE, Y —F o 7o ST
T —2RE LT L CED N2 TH D,
4 132 ToOey hOERETHDL (MIFit 7),
HSP90 DIEMEIRAL D K & X LR N B b T\ 5,

4, X RO B & BER
X M2 XKD FBS ICHDOFM X, #—4 > b
ETHHUNRIEORE RPN BEEMAET

X 4. 2t v hOHEQMS
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XHZETHD, TDENPDOEME LTIUTEH D,

« H—0 N &7 BIEMEEACPIERE AL 72 EFE A L TRy, FEE LTV THN
I ) =X TR ETHEDICBMORT D Z ENNEL 2D, HiBEANZOWTIX, PEG &
i B8O RE 2B Z WA Z LIk EZ TS5 2 b A[RETH D,

s X BT EDE A=VICTHORERIIARME TH D, BRSNS S HEHEE WV 284121
HERFME D,

*DMSO 1L 5 Y —F U JIZMHZ LR b ARME TH D, 777 A2 MEEWITIEARR
WNEWGTFTHDHEOIT, KEEOBENLDIZRD Z L AEE L, i@H 1T DMSO [ZiEfiE L
TWDAEENRZL DO T, DMSOIZ LD Y —F% 0 72z bA R TRITIIER 5720,

FREOENCH EBRICET L T TEETOMEND 5, X SEEMT O RSO N D DT
BETBETHD, BTEBEOHRLPCESBEZ R TEFTLELTUIDHLDTHLN, EFALDHETIT
DITEBRF ORI L AL Z TR0, ZOEES 2RI 51013, DfRieE: FiIFAZ L.
B 7T MR D B2 D EMEIRE T H I ERNETH 5,

F ARSI WS HRE R LIk D, 2y hUY—Z ZER L TWDKSFDEFBEEND
BN TRIDAGEENH D, BIREELE-2W, k0757 A M2y —F 0 7 LIEBEEIC
E. KEAEAMORBINSE I LK RDGBAENRD D, ZHEBRT DT, V—F 728705
TV, Wb B Native f&gh OREE 7 S0 fREE AT L, KOy NU—27 /X% — 2 %FHIZ A
NTEL &, BIEVWEZRITOND I ZITT T T AL MEBWORE DA EZTIT0 k5 2
ENFREL 725,

5. &I

XARIZ K D FBS 13 X A& AT HE D L 2 IR ZFF -5 000 LIVRWR, IO ¥ &7
LD, BEREENTEALVICHBEIIS L THE RV BEWET A HNTHD, £, T4
77V —OEEIZIE, N7 v T T4 7 32 AOHELwmEOH 5 EREREB 2 HbrT 5. AlER(LFED
PRER LRSI TH B,

BE R
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FBDD O7=®® insilico 7 7 a —F

M=t 7 <=7 A > AEEOZER SiE 2

1. FHEEHRD 2 >OBERALE
SFHREFRT I a2l —3 g 3, FBDDIZ2 DOBETH LG LES, 1DIZ7F 7 AL AT Y
== 7BV T, X, SPR KONNMR 72 Bt 277 7 A b T4 77 U ZFANIKY
AT Z LI E o T, A7 V== T2 5 EHZEHT 2 2 R snD, ) 1
DI, 77T A B — RAORE(LOBBRICBITL 777 A h e 2R a—a R
TITA N VR TR T DL ThD,

2. [HWHAEERAZRB LR 2 7%
FROVWTNOBRRICEBNTYH, O FiFHI3 ek L 0 mWEENERSND, 777 A2 b
XD O AEAERESRE L7220 =20, CH-n, Cl-tfE AAER e a2 7 R Re EOFWHE.
TERZ &7~ OMEMERZ EMRECHRT2 2 EM/RELEEZLND, DOV EIE
RO T NHIIIKMENTE LT, AT HLEFREIC > THID TEET 5 Z LAk
be BAERRR LM BHELSOH DT T 7 A b MO ER SN 05, —J5 T, ERFRH
TERERIMEZ D Ny X V7l I 08 20X )R CHEERZ KT 52 & NET
bs5, FZTEAT, AR IGOME ETCINOOMAEEHEBEALIZ Ry X 7 A
a7 BEEERE L, ZoAa 7R, vdW B, 7 —o UTE, RS R A, iR A%
DOFIEE ., FRROFHVHENER 2 KT 2H N OS5, HWHEAEROEIXREEEE LT, v
TR a = XBRT e VS AEFENT S, 2 LUHAEEROFREE 52 572912,
MAERT AT OO T2 0 E TN ZLEISETMAT, ZUDLEEDI/NT R
—F %, BEBREREEICEKSWTHRIE LT, BEMICIX, 777 A a5 31D
BAERREREEICONWT, BT A—=FZHNTEEEIO Ry X0 738 E2TV, Bbh
1225 D5 Z RMSD 12 S WC 7 T AX Y 75 Z LIck» T ek 1 HHOREERE
ROMEN 2y F2ZHELEZMEL, Zh 0P Froh T, RROFKEHEAD R a7 ik
HIKLS 2D kD, AaTBEEONRT A= ik Lz,

o TN i A
1. T A —Z FEfbi V=3 o 7 U & KRR D
ZDOEITLTHELNIERT A= Z BT LI Ry ¥ 77w 7 Z L PD-Dock IZE AL,
Astex fED T NV—TRHEE L Ry X U ITREEFMHAOT —% > MNLUO Ry ¥ 7 %47o7
FERZ M 2 12T, F 12 RIS Cl-nf AAEH 2 & Eefil & L T factor Xa-PHEHIE AL TH S INFU
DRyF T uiTol-e ZOESKRTIE. VH Y RBET SLART v MR THRV AT IV
VD EFEOICL D LT, ZOEMONEEMAICER L T, by FAET =
B LT-EENSL ARy NOBRICHATF s UEROrE T & Cl-efBEEHZTER L TV 5

-17 -



SAR News No.15 (Oct. 2008)

2] £ DHFR Ky ¥ 77075 A TERU AT I DUNSLARY v MOk T 58 ks
STFHIENnAD, B
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3. HpO DT FZTAY VAR Y —=2 T ~DHEA

ZDJ5iE%E, Hsp90 (T L7=, Hsp90 ™ N K K A A NZFEAT 2EANL, HiaARIE L
TERONDOEENHFAED TEHY . FBDD IZ L A L EREFRIN TS, PDBIZIZZ D
RAA v EARY T & OB A RSB ED 40 RS STV DR, U Y ATk E
IREEEAERN D Z L RIEENTZAKGTRHY ., VA REOMEERICERERED> TV
HZ L, SBDD ITITHEE L WX — 5y N Th D, 0 HOEAEREL Y T Rlizon
T, EFo PD-DOCK Z AWTHRY Y TRy XU I EI{TomfER EERBEL DY T Fo

RMSD %% 1 {2777,

QAL FZKEBTRLT,
# 1. Hsp90 PDB EAARDIRLE Y Ny F i ”

Y
I RS I S T - B B T I ] S - ] I R e 2|23
| 2] 2[ 222222222 2| 2| & & &| 2] 2l3 5|5 =8 8e avga
UH R EE w
- ®53

Cluster 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2 2 2 2 2 X
1UY6 0,62 |0.87 |6.27 |1.25 |1.07 |0.77 |0.97 |0.80 |2.55 |1.74 |0.86 | 1.92 [0.73 [0.91 |0.86 |0.82 |6.17 | 3.78 [6.00 [6.57 |5.53 |5.44 |5.26 [6.11 |6.05 |6.72 |4.35 |6.72 [6.74 [5.99 |8.47 |6.05 |5.27 | 6.72 [5.93 |7.47 |6.08 |6.69 [5.24 [6.68 | 0.62| 0.62
1UY7 11.01 |0.89 |1.06 |0.80 |1.19 |0.97 |6.24 |1.02 [4.67 |6.25 |5.59 |1.21 [6.40 [0.82 |1.01 |0.95 |5.57 |4.26 [5.60 [3.21 |5.70 |5.81 |5.87 [5.54 |5.40 |5.81 |3.81 |4.33 [6.28 [4.95 |5.57 |4.88 |5.64 |5.95 [5.59 |6.61 |5.59 |5.32 [4.81 [5.53 | 0.80| 1.01
1UY8 0.68 |0.86 |5.90 [0.66 |1.00 [2.26 |6.24 [6.42 |1.08 |0.50 |0.78 | 1.51 (5.87 [0.48 |6.29 |0.75 |5.23 |5.09 |5.64 |6.53 |4.36 |4.41 |5.74 |5.37 |5.75 |5.80 |3.57 |4.17 |4.39 [5.20 [5.85 [5.21 [5.18 |5.95 |5.36 |6.82 |5.40 |5.78 [5.69 [5.76 | 0.48| 0.68
1UY9 11.00 |0.90 |1.13 |6.27 [0.92 [1.58 |1.88 | 2.06 |5.79 |0.56 |0.65 |1.55 (6.14 [0.80 |0.67 [6.26 |4.88 |5.11 |6.20 |6.26 |6.02 |6.00 [6.26 |5.79 |5.64 |6.43 |4.23 |4.58 |6.23 |5.89 [5.03 [4.82 [5.20 |5.83 |5.63 |6.67 |5.00 |5.62 [5.16 [5.46 | 0.56 | 1.00
1UYC 0.86 |0.81 ]0.69 [0.97 [0.79 1.22 |1.14 |1.08 |0.91 |0.65 |1.58 |1.02 [0.74 [0.90 [0.81 [0.70 |5.76 |5.64 |5.95 |5.97 |6.08 |4.41 [4.47 [5.09 |5.81 |4.29 |3.84 |4.60 |4.44 |6.39 [7.94 |7.37 |6.08 |5.87 |8.07 |6.12 |5.59 |6.03 [6.24 [6.44 | 0.65| 0.86
1UYD 0.78 | 2.95 |6.58 |0.94 |2.98 |6.88 |6.82 |0.83 [3.99 |0.82 |6.56 | 2.81 [7.08 [2.74 [2.84 |6.99 |6.06 |6.74 [6.01 [6.93 |6.12 |6.22 |6.53 [5.74 |7.01 |6.60 | 7.37 |4.76 [7.83 |7.33 |8.54 | 7.52 |6.88 | 6.52 6.41 |7.92 |6.08 | 7.22 [6.56 [6.29 | 0.78| 0.78
1UYE 2.76 |2.92 |6.08 [2.95 |2.97 |0.94 |0.84 |0.89 [4.07 |6.29 |2.94 |1.82 (7.16 [1.82 |7.08 |1.19 |5.62 |1.84 [6.12 [4.17 |6.73 |6.01 |6.63 [6.89 |6.46 |6.50 | 7.22 |6.48 [8.10 [7.60 |7.19 |7.50 | 7.90 | 7.29 [6.41 [8.01 |7.68 |6.54 [6.55 [8.11 | 0.84| 2.76
1UYF 0.98 |1.13|6.57 [2.69 |1.49 |1.38 |3.80 |0.76 [4.15 |7.61 | 2.80 |1.08 |7.31 [3.17 |1.34 | 2.61 |5.59 | 4.52 [6.24 [5.95 |6.70 |6.08 |6.69 [5.88 |6.26 |6.50 |4.65 |6.70 [5.85 [6.74 |7.59 | 7.70 |6.75 | 7.46 |7.53 |8.18 |6.49 |6.61 [6.62 [6.32 | 0.76 | 0.98
1UYG 0.54 |0.40 |0.41 |0.47 |0.50 |0.46 |0.57 |0.51 |0.38 |0.32 |0.40 |0.75 [0.57 [0.43 |0.34 |0.36 | 4.58 |0.69 [6.18 |0.40 |6.74 |6.30 |6.91 [4.01 |6.94 |6.71 |6.65 |6.53 [6.30 [6.28 |6.09 |6.06 |6.14 |6.00 [6.14 |6.70 |6.07 |6.09 [6.16 [6.08 | 0.32| 0.54
1UYH 0.77 |1.04 |1.04 |0.86 |1.06 [0.80 |0.92 |0.81 |0.58 |0.67 |0.69 | 2.01 [6.28 [0.81 |0.81 [0.86 |5.91 |6.48 |5.87 |6.23 |6.34 |6.30 |5.90 |5.66 |5.92 |6.31 |3.73 |5.95 |5.90 |6.11 [6.03 |6.44 |6.41 |5.67 |6.10 |6.39 |5.69 | 7.67 [6.32 [6.40 | 0.57 | 0.77
1UYI 11.90 |1.59 |1.23 [1.62 [1.95 |1.25 |6.67 |1.75 |6.84 |1.43 |0.66 |1.96 [1.67 [1.59 [1.67 [1.89 |5.95 |5.91 |5.62 |6.71 |6.43 |6.07 [6.29 [6.07 |5.74 |6.04 |3.50 |6.41 |6.03 |6.15 [5.97 |6.60 [6.46 [5.94 |5.92 |6.74 |5.88 |6.15 [6.29 [6.59 | 0.66| 1.90
1UYK 6.48 [1.13 16.54 [6.60 [6.50 [1.92 |6.64 [6.64 |0.81 |6.64 |0.76 |1.19 [6.43 [6.57 [6.49 [6.69 |4.87 |6.77 |5.97 |6.54 |6.57 |5.42 [6.33 [5.90 |6.08 |6.30 |6.65 |5.87 |6.52 [5.71 [5.85 [5.27 [5.32 [6.03 |4.90 |5.82 |5.79 |6.03 [6.23 [5.48 | 0.76| 6.48
1UYM 0.63 |0.89 |6.29 |1.38 |1.09 |0.97 |1.15 |1.01 (2.53 |1.74 |0.89 | 2.06 [0.94 (110 |1.03 |0.84 |6.10 |3.88 [5.94 [6.53 |5.48 |5.39 |5.26 [6.11 |6.00 |6.76 |4.28 |6.76 [6.76 [6.03 |8.45 |6.03 |5.23 |6.68 [5.90 |7.41 |6.04 |6.71 [5.22 [6.70 | 0.63| 0.63
2FWY 1,84 |2.18 |1.98 |1.77 |1.75 |1.99 |2.18 | 7.21 [6.31 |6.44 |6.22 | 1.66 [6.46 [2.56 |1.75 |6.52 |5.20 |6.41 [6.21 [6.35 |5.70 |6.70 |5.18 [6.36 [6.94 |5.82 |5.96 |5.83 [5.78 |5.65 |5.62 |5.58 |5.56 |5.73 [5.29 |7.04 |5.63 |5.40 [5.55 [5.72 | 1.75| 1.84
2FWZ 2.33 |2.33 |1.81 |1.66 |2.28 |6.56 |2.32 |6.34 6.45 |6.25 | 2.08 | 1.86 [1.78 [2.23 |1.79 |6.58 |5.75 | 6.46 [6.59 [6.63 |6.76 |6.55 [5.01 [6.47 [6.91 |5.87 |5.80 |5.95 [6.43 [5.45 |5.48 |8.72 |6.19 |5.37 |5.48 |8.33 |5.80 |5.42 [5.70 [6.92 | 1.66| 2.33
2H55 11,97 |2.29 |2.23 [2.01 |2.17 |4.32 |2.47 | 2.23 [2.14 |2.05 | 2.04 | 1.94 [2.28 [2.42 |2.26 |2.30 |5.41 |6.54 [6.39 |7.75 |6.80 |6.26 |6.51 [6.01 |7.85 |6.78 |6.41 |7.05 [6.75 [6.23 |6.12 |6.21 |6.30 | 6.39 [6.21 |6.96 |6.35 |6.38 [6.47 [6.23 | 1.97 | 1.97
2QF6 2.24|12.31]2.39 [2.40 [2.28 [2.31 |2.41 [2.69 | 2.68 | 2.55 | 2.32 | 2.56 [2.33 [2.55 [2.59 [2.35 |1.80|2.34 | 2.51 | 2.18 |2.76 | 2.67 |2.85 [2.15 |2.48 |2.80 |1.92 | 2.46 |2.67 [5.17 [5.13 [3.23 [3.17 |5.46 |3.74 |3.51 |5.32 |5.19 [5.29 [2.71 | 1.92| 2.24
2QG2 5.38 [1.88]5.00 [5.00 [5.15 [5.01 |5.01 [5.02 |5.05 |5.05 |5.13 |4.96 [5.29 [4.98 [5.05 |5.03 |5.61 |4.98 | 7.70 |5.13 |7.00 | 6.83 |6.88 [5.87 |7.01 |6.91 |6.64 |8.18 |7.82 |7.22 [6.31 |7.17 |6.56 [7.42 |6.39 |7.08 |7.24 |6.10 |7.25 [6.27 | 1.88| 5.38
3BMY 4.45 |5.67 |3.82 [4.42 [5.72 [4.56 |4.32 [4.49 |5.54 |4.45 |5.54 |5.36 [4.36 [4.32 [4.44 [4.48 |4.51 |3.91 |7.63 |4.48 |4.20 |4.46 [3.97 [4.14 |4.78 |4.50 |5.38 |4.27 |4.34 |4.72 [4.47 |4.48 [4.43 |1.29 |4.47 |5.50 |3.73 |4.76 [4.48 (143 | 143| 3.73
3D0B 1.22 1,03 |3.31 |1.19 |1.24 |3.30 |0.87 |3.31 |0.71 |1.12 |1.28|3.73 [3.31 [1.17 [3.21 |1.137.01 |1.23 [7.20 |1.11 |6.56 | 7.90 |5.62 [7.69 [8.00 |7.57 |7.61 |7.77 [6.34 [7.77 |7.70 |8.29 |8.22 | 7.46 |7.77 |7.59 |7.76 | 7.77 [7.70 [7.23 | 0.70| 1.22
1YC1 6.39 |6.07 |6.18 |6.11 |6.22 |7.22 |7.30 |6.99 [6.15 |5.99 |6.92 |5.90 [7.12 [6.09 [7.05 |6.73 |5.41 |6.14 [1.63 [5.55 |1.41 |1.04 |5.58 [5.31 |5.44 |1.03 |5.69 [1.64 [1.17 [6.11 |1.28 |1.55 |1.52 |5.33 |1.60 [5.93 |1.52 |1.41 (151 (151 | 1.03| 1.52
1YC4 5.13 |5.32 |5.22 |5.35 |5.28 |5.21 |4.06 |5.15 [5.34 |5.21 |5.33 |5.69 [6.82 [5.24 |5.18 |5.27 |4.75 | 8.26 [1.22 6.97 |0.81 |0.90 [1.61 (4.95 [6.49 |1.03 |4.43 [1.09 [1.09 |0.86 |1.09 |0.86 |0.97 |1.14 [1.09 [4.75 |0.99 |1.49 (0.83 [1.53 | 0.81 | 0.99
2BZ5 7.23|7.37|7.91 [7.71 [5.95 [7.56 |7.38 [7.36 |5.68 |5.94 |4.72 | 7.52 |7.21 [6.02 [6.41 [6.04 | 7.66 |6.36 |6.08 | 7.25 [6.13 |6.19 [5.90 [6.58 |6.50 |7.18 |5.46 |6.98 |6.23 |7.13 [7.15 |7.09 |7.60 |7.28 |7.27 |7.67 |7.16 | 7.62 [7.11 [6.67 [ 4.72| 7.16
[2QFO-1 |6.78 |7.05 [3.19 |6.84 |6.88 |6.92 |6.96 |6.74 |5.54 |6.40 | 7.35 | 7.61 |6.74 |6.77 | 2.50 | 7.07 | 6.03 | 2.07 |6.97 |6.43 |4.91 |1.60 |5.57 |6.19 |3.09 [5.40 |3.37 [7.03 |7.10 |5.28 |4.79 | 4.65 | 5.69 5.30 |6.58 |5.88 [5.02 [4.83 [4.95 |6.29 | 1.60| 4.95
[2QFO-2 [3.66 |3.92|3.46 [3.43 |3.82 [3.90 [3.88 |3.75 [3.83 |3.86 | 3.84 [4.15 |3.84 [3.77 [3.57 |3.94 |1.48 3.57 |0.55 [1.95 |2.41 |2.00 (2.18 |3.74 [3.76 |2.04 |1.74 |0.61 |0.77 |1.53 [1.91 |2.40 |2.12 [2.08 |1.91 |3.83 |[1.93 |2.11 (196 |2.09 | 0.55| 1.96
2QG0 6.05 |5.28|7.22 7.36 [5.14 [7.29 |7.35 [6.88 |5.00 |0.64 | 7.94 |5.45 [5.11 [7.98 [7.47 [7.14 | 2.69 |0.97 |1.01 |5.17 |6.25 | 1.40 | 7.32 |0.83 |0.56 |0.84 |0.94 |7.18 |3.39 [2.82 [7.21 [3.77 [3.42 |5.62 |3.36 |4.09 |3.79 |3.39 [3.39 [2.97 | 0.56| 1.40
6.86 |6.56 |16.66 [6.60 [6.68 [7.57 |7.63 [7.32 |6.45 |6.29 | 7.01 |6.37 [7.48 [6.58 [7.40 [6.87 |5.74 |6.45 |1.30 |5.89 [1.05 |1.88 |5.75 [5.24 |5.60 |1.52 |5.81 |0.68 |1.72 |6.42 [0.86 |0.97 |0.87 |5.16 |1.08 |6.27 |0.99 |0.74 [0.84 [0.82 | 0.68 | 0.99
3.47 |7.78|5.53 [5.52 |4.81 |3.75 |4.96 | 3.53 [3.50 |4.18 |6.55 | 3.04 [3.51 [4.93 |5.90 |6.65 |5.41 |3.51 [3.58 |3.77 |3.60 |3.61 [3.75 [3.70 |3.45 |3.47 |4.01 [3.16 [0.70 |3.56 | 2.64 | 2.57 | 2.55 | 2.46 |2.20 |5.88 |2.53 |3.01 [3.01 [3.57 | 0.69| 3.01
5.58 |5.70 |5.48 |5.51 |5.57 |5.39 |5.60 |6.74 [5.98 |5.59 |7.26 |6.09 [5.61 [5.54 [5.49 |5.50 |4.35 |5.78 [4.52 [2.50 |2.40 | 2.78 |2.08 [3.10 [3.00 |4.76 |4.75 [3.12 [3.33 [3.11 |2.95 | 2.62 | 3.01 | 3.00 [3.04 [8.31 |4.59 |4.31 [1.83 [3.85 | 1.76| 1.83
7.75 |6.43 |6.46 |6.48 |5.64 |7.76 |8.31 | 7.73 [6.71 |5.76 |5.77 |6.48 [7.77 [5.62 |5.61 |5.71 |5.61 | 8.05 [0.95 [8.37 |1.18 |1.25 [1.33 (5.68 |5.78 |0.82 |5.17 [1.35 [0.90 |0.34 |0.63 |0.67 |0.53 |0.68 [0.57 |5.10 |0.54 |0.69 (0.62 [0.70 | 0.34| 0.54
4.69 |6.21|4.86 [4.58 [4.85 [6.54 |6.53 [4.87 |4.98 |5.11 |4.54 |6.49 [4.64 [7.11 [7.25 [4.84 |4.42 |4.75 |1.31 |4.73 [1.78 | 0.44 | 6.24 [5.74 |5.93 |1.68 |6.21 |5.04 [1.30 |0.51 |0.76 |0.77 |0.91 |0.94 |0.64 |5.96 |1.01 |1.10 (1.04 [0.84 | 0.44| 1.01
3.25 |3.27 |13.23 [4.52 [4.58 [2.65 |3.19 [3.14 |4.57 |3.27 |4.63 |3.71 [3.20 [4.53 [4.45 [4.57 |3.42 |3.21 |3.13 | 2.47 |0.88 | 2.94 [2.43 [3.15 |3.17 | 2.48 |3.22 |3.44 |3.50 [3.06 [3.14 [0.61 | 2.29 |1.06 |3.28 |5.75 |0.50 | 2.22 [2.24 [3.19 | 0.50| 0.50
6.26 |5.94 |5.87 [5.87 [5.91 [5.90 |5.93 [5.81 |5.85 |5.92 |5.98 |5.64 [5.90 [5.89 |5.80 |5.82 |5.82 |5.97 |0.67 |5.75 |5.95 |0.64 [0.72 5.91 |5.97 |0.82 |5.92 |5.97 [0.77 |0.52 |0.65 |0.88 |0.57 |0.87 |0.63 | 7.05 |0.57 |0.65 [0.59 [0.60 | 0.52| 057
8.99 |9.354.82 [4.75 [4.72 [9.08 |9.64 [8.82 |4.69 |4.74 |4.76 |4.64 [9.08 [4.73 [4.85 [4.67 |2.19|9.38 | 2.54 |8.63 2.23 | 2.20 [1.89 [3.29 |3.81 |2.44 |4.17 | 2.65 |2.56 [1.99 |1.75 | 2.20 |2.46 |1.66 |3.95 |6.44 |1.99]2.08 [2.10 (185 | 1.75| 1.99
4.69 |6.21 |4.86 |4.58 |4.85 |6.54 |6.53 |4.87 [4.98 |5.11 |4.54 |6.49 [4.64 [7.11 [7.25 |4.84 |4.42 |4.75 [1.31 [4.73 |1.78 |0.44 |6.24 [5.74 |5.93 |1.68 |6.21 |5.04 [1.30 |0.51 |0.76 |0.77 |0.91 |0.94 [0.64 [5.96 |1.01 |1.10 (1.04 [0.84 | 0.44| 1.01
0.68 | 2.64 | 2.66 |2.65 |2.46 |0.80 |2.72 | 2.64 |0.77 | 2.63 |0.80 | 2.59 [0.38 [0.57 2.50 |0.97 | 2.67 |0.84 [2.59 [2.68 |2.92 |2.59 |2.22 [0.30 |0.47 |0.79 |0.92 |2.70 [2.65 [2.66 |2.62 | 2.91 |2.71 | 2.69 |2.62 |0.62 |2.97 |0.67 [1.75 [2.63 | 0.30| 1.75
6.50 |6.39 |6.54 [6.53 |6.53 |7.85 |7.67 | 7.67 [6.56 |5.76 |6.68 |6.44 [7.80 [7.61 |5.73 |8.99 |5.65 |6.64 [1.17 [8.18 |5.76 |1.11 |5.09 [5.80 |5.84 |0.91 |5.70 [1.47 [1.01 |0.42 |0.65 |0.75 |0.55 |0.61 0.65 |5.16 |0.47 |0.70 (0.63 [0.85 | 0.42| 0.47
5.71 |5.50 |5.49 [5.52 [5.63 [5.71 |5.67 [5.44 |5.57 |5.58 |5.59 |4.61 [5.60 [5.84 |5.53 [5.60 |2.20 |5.65 | 2.23 |5.70 [1.91 |1.71 [1.70 [5.79 |5.87 |1.67 | 7.58 |1.70 |1.85 |0.91 |1.13 |1.01 |1.21 | 7.35 |1.00 | 7.06 |0.87 |1.32 [6.14 (166 | 0.87 | 0.87
8.17 |5.42 |5.42 [5.50 [5.58 [5.53 |7.31 [5.51 |5.44 |5.61 |5.62 |5.25 [7.97 [5.52 |5.58 |5.58 |5.48 |7.54 | 2.11 |5.52 |2.22 | 2.08 [2.70 |3.38 |5.68 |1.75 |5.77 |2.62 |2.43 [1.82 |1.59 |1.19 |1.22 |1.19 |1.50 |6.30 |1.86 | 2.21 [1.86 [1.76 | 1.18| 1.86
6.86 |6.14 16.94 [6.10 [6.91 [6.45 |9.36 [6.90 |6.42 |6.12 |6.14 | 5.54 [6.92 [6.08 |6.87 [6.13 |5.82 |6.89 |0.75|5.71 |5.00 | 6.85 [5.22 [6.71 |6.56 |0.46 |7.70 |3.17 [0.51 |0.36 |1.32 |0.46 |3.20 | 7.37 |1.24 |5.92 |0.52 |0.52 [3.16 [0.41 | 0.36| 052
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PDB = — ROMlIZFEEHD RMSD THE A D LT 7 T A X TtapF Lz, 7 7 A% 1 (Bke) &
4 (E0) OWNES T BIF/RFERTZN, 7 T AX Z BN 0 A Ry &0 7 Tl an
B TFRTERNZ EDBDND, ZOBENS, 1 OOFEEHWVZ Ry k- T75 7
AV NOBIABREITD & BEEDOBICRD AR H D, £ 2T, < LAY OREAREK
NHERTELLIIC, 7IFRZLEANL20FTHD, 752K 2L 315 15T ODRE6D
DOHEEDOMARINL TRV —=0 V2 E T HZ L L, MA4ITRT LT, ENEhD
BEIZH L TTA T 7 VEMD Ry X 7 &7V, FALEMIZOWT AT YL LT 6
OOFNE 1 OOEEICKTT D Ry FREREZRINT 5, BABEICKREREELR’H 5 2
Ll FEBENLDOKD T O ENFERIC L > TRARD Z L2800, BRI TE Ky
XU AATIIEHELIRTHZENTERY, 2T, RO Ry X T 2AaTICRRDE
BaEMZ T, ZAa7 xR TE5 X012z, FEHHIT, 6 DO Ny XU IfERNG, 227
DINSWVFERZ IR U 72355 12 RMSD 23 2ALL N L 580 I b 2 < 725 K DI E LTz,
ZORER, 18%IZdH 7% 3L CIEMEENRIIN DR ZRETHENTE T, ZOHED
RMSD fE# 3 1 DAGDINI R LTz, ZORETTZ T ITAL N IATTIVDARI ) —=2 T %
T, BIEZ 7 v~ « 77 8 Atk L R CHGEEZ FE L T\ 5,

111628

é -
\\\

A,

t&PEIc. Ra7HELRL
Fux  J#ERERA
X4 BEEECLZA ) —=0 7

cHEEICTh TNy

TI3TAV b Y — R

T T A ENB ) — ROE(LOBIREZ DRI T D70y —n & LT, Bt Tid 2 >0
FEEHRE LTS, 120F, 777 A b VU 7 2FE T D8, Kzl > h—%%Et
9% Fragment linker THY, &9 1 D(F LD PD-DOCK #7777 A b+ =AY a2 —v 3 v
WZHE M 5 H1ETH S, Fragment linker (X, BEV &9 R > NMIHEGT 222077 7 XA D
AR HHL TOWEHAIL, TOHEBELEY VI —F —H_X—2% 2 DDT T 7 A MZ
MASHE TRy 74+ A—va @R L, Vo h—%8RT5, ENICEAERED
et U, GBISAVEIZ X 2N R A G T 5 Ko BN AT 2479, K512, 7&F
NaY 2 RTT—BOHIT2 DDT7 T T A L NefaT o) I —DRIEEZTZGEICT
DOFETHRSINTEAEZ RNV X—E L, SCHREBIIFLHE S 2iEEE & 2R L, 2RO
D LTEBY, Li2n=7 TRALERHS>TND,

—J. L@ PD-Dock #7 7 7 A b« =R a—va VAT A HFELRFT LTS, K
6 (2915111 % PKB(protein kinase B/AKT) D FLEEAZ 2N C Sk T S 4172 FBDD O 287 L
LD ThD, By NTTT Ay MOEBILEEAN LIS A & ERIZEREE L 7SR
OALEWREE R —FUEC Ry X 7 LR AR, 22 THEALZRA2TIE, BlIOFEKD
BEFUL A OTERICEE SN T PKB I AX ~A A LA a7 BME, 5T ORE S(ERT
BOWZ Lo THUSL LT EZ W To, 7T ZIZRA TR LIIBE L Ew R, Bk wito T
HZICEF L THDZ N, ZOFETHEROH DILAMERIRTE D Z LN RBREND,
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[3.Med.Chem. 50:2293-2296(2007)] a_tieavy
X6 PD-Dock iCk27F 7 Ak« 2RY 2—3 9 DOIRGE
7T 7 ORINKIEEDRHER S NALEY., BAXey b7 I 7 A MnD
At LIz b e E "7, By N7 T T A NOWEE 7T 7R LTS
5 W

TIGTAVPNDAT V== Tl T3 T A M ED Y — RO FREHTOWTORD
BEFBI L TEN, WL HFSE ETERNRRILIZNND TH D, HFRFIER EDOF
THEEIZE DA CHEIT A 7 —7%2RD T\ 5,

6. ZEER
[1] M.J.Hartshorn et al. J.Med.Chem. 50:726-741(2007)
[2] S.Maignan et al. J.Med.Chem. 46:685-690(2003)
[3] E.H.Rydberg et al. J.Med.Chem. 49:5491-5500(2006)

7. BiEE
AREPET IS LG XA TLKESWVWE LEREZBEO AT ITES ISR L BT ET, A
ONEIL., BIHER. =484, Vincent Berenz, T AaFK & ELHEOLFHIRIC LD H DT,
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I Activities /111

BETEME T +— 7 A 2008 TEREBESROT I WML F o V— L EEEERE) R

WEIETEPE Y +— 7 4\ 2008
FATEBR ARTHER

1999 4F|Z AR S N7 AR AR BIREE S DB 10 [B1H, 2003 ARG E 7 +—TF L L4
MAEZEELTHD 6 [IHOREEENE Y +—F 4 2008 2%, 6 H 20 H (&) 1Cdb B RFESE = X
Ya v AR— L TCREENE L. BINEIL, Bk 118 & GERf - 3HTEE - FET AL b E
aie), DO 6, KRFEEMR 304, 4 124, SRR 68 4, WFCHBRfE8 4 TLT .

AENE, AIEEER 2 EABERED Ry MU= BFEL, T6 OAEBEIEE 2 KR
BT 57 I WAL Fad—ICERBEEWNT, FORTNEL LA EST-OOMESE L
F Lz, SEOTEE LT, SN E oE, EAE -V Uy FHEAEER~DER
B - FHREVENT 7 a—F, AIERERN L U CEERFEEAE OBEEY R, Uy RS in
silico THIZ2 EOMIE D, TNENITHAOLAEFICTH RN L& E L. 72, s T A
TERIZ BT > TS, FlimfeMzmiE L0 2 <HX, @Emr BT Ab L 98B LE L. LTI
BHOT BT T AEHFEOMELTL L ET.

1. 7 I ANNRA Fao—: [FE o HilE~
JEHEZE (HESR PRI SERL)

2. BB T BN H VX7 B OE &R BLELI AT 2 & TS YEAR BT~ 0 T 5
KFbEE (=— A R SALRIZESE —HF9ERT)

3. 7 LTA Rigk Ry EALA YRR EAE OR A TH
MIFRESC (BRI F B T)

4, M ZARE NHERIES X7 E OSIARKE: HUN RS SR O BIBE T 5~ DT 1= o R HE~
=BT (BT ETRR BT ST ET)

5. BHERA Y a AT T4 UM E Ry X0 FIEEGERM{LE Y ORI
FEILFHH] (BB R RS2 ER)

PR Z O T, RFEICBITDRIFEMIEOH Y FIZHO>NWT, F£iz, EFE a7
ELTEDLNTND, “¥—4F v MEAE ﬁn7m/:7b DRI ENH Y F LT, SR
HB multifactorial diseases (2B L, EHJCAB &L “system chemotherapy EWIOREBIEL I, %
R Z B L TV HivdE 5 T, KFPEE LA O TlE, “medichemable library” &, logical
(2 chemical library W% % #5f L7= ¢ DOS (Diversity-Oriented Synthesis) % S92 £ 5%,
sulfonamide [t &9 Db A% S & AERY & O AAEMRIA 238> T, Gab: - (FHEY: - NMR O
JEEDRINEHIEE L CED OGN RE S A X LR SVE L. MRRESUE A O T,
SVM (Support Vector Machine) 12 k> CTEHE — L&MW AEREZET VL L, RELEW OFEE
TEM % T3 % ik #Téﬂibt REEANE, ok (Bl ZiE, GPCR OGE, Hust -
HEREREN - fAEN) 200 TR D 2 &I2E»C, ZNHOFSGENRHL NI TEDL LD L TT.
ERPHE RS AE OFE TIE, GPCR A HULMT, BEEPENAHREN G SAVE Lo, EHTREI
%ﬁ@zaﬁE%mwmimﬁﬁénk,@%H%ﬁﬁ%gﬁéiémﬁ%wemRﬁﬁﬁﬁ%
Hrifis (ligand-free opsin) 28, A< BRIZEVIAENTZZ L TLZ. ZORHORER IR &
BIEEA~DA R 7 MRS IE Lz, @m%%%$®ﬁﬁfilm8 “HE SN EFEAR
G A R KIRIE I L C, fEARERMOILAM D docking 24T 5 Hil H LR OR8N H Y £ L7,
47@% FIZEAE —bEMEAEREEOHREDHTIT o0, AL 2 55 - Hizvn

ZIENTDGREE 720, RIFERDP D ORREDPHIRE S E T

RERNS, BFHOARR THHE W WML, ZHIEoHm IS8z iZuniz
kg, B DX - ZHURE W WERRS, DXV BILEB L B E T
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SAR Promotion Award¥Eg 20 4EREZE#

(e g FHRIERIRT: RER)

HEETE PEARBEA 2 CUE, ARk 17 SR & 0 WG TEMEARBIT JE D R eI D oo DHEHEL LT

ERAE R b

EF

%%@l%f@ﬁn%ﬁ%%“ﬁbbﬂ\é SERR 20 AEFEEIE, 6 H 20 H O FAT:

HMESIIBWT, (B RO 1 LITRTE LTz,
K 4 EEH BB (b7 2EBX)
i & TSRS RZRE « SRR - B3GR (LAl diEReE 2 4F)
SNF44  The 17th European Symposium on Quantitative Structure—Activity Relationships
BAfE A H 2008 4 9 H 21 H~2008 4£ 9 H 26 H
BREE 5 T Ay z—T 2, UTYT
el Analysis of interactions between Casein Kinase 2 (CK2 ) and its ligand using
Fragment Molecular Orbital method (7R A& —3&FK)
ZEHDOWEIL, WED SAR News IZHE#H SN L FETH .
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I Activities /1]

<&E>

5% 36 EEETE AR S VR T A

AR SER20411 A2 H (A) 38 (H)

=Y MWPEBRSES (R X R T 6-9-1)

T fe AASE S 2 B i TR AR RS =

g AARMEZER, BARZFER, BADIMEZES, BARESES

W AAREESERES, AAREPRSEAIEE Y g SR

BEE NH2R8 (A)

HFESE  T565-0871 WKL 1-6 KRR FRFPBEFFAITER  mAREn
TEL/FAX 06-6879-8243 X % 8240 E-mail sar36@phs.osaka-u.ac.jp

#®1HBH (1A2AH)
10:50-11:00  BA=  (BOKBE - 38, PO - $a0F) mkizEth

11:05-12:05 —fFEIR (2% : 3F - ERSER)
K201* Scaffold Hopping Using Inductive Logic Programming
(7 A7 7 283K) Of1l F1/A, (Bquinox Pharma Ltd) Ata Amini, (Imperial College
London) Michael J. E. Sternberg, Stephen H. Muggleton
K202* Development of bioinformatics based ligand-docking and in-silico screening
(AL OmaKEh, (ALEX - 3K) FAiXE, ez
K203 Point-fluorination effect on molecular conformation in the aggregation pheromone,
(35,45)-4-methyl-3-heptanol
(BHCRBE - 1) OFWE—, M+, Jilm & Ok

13:30-15:30 RARAA—k v gy (&« SF LS g rFR—)
13:30-14:30  &HE I
14:30-15:30  fEEE THE

15:45-17:15 —ER (2% : 3F - HRS#=)
K204* Prediction of oral bioavailability of druglike chemical compounds
(BRBe - ) OfxEE, (B =#50K) K, R Baffedr, W
IG5 IR 2, RE—, A, (BOKBE3E, RCC-ERD JIIFEEA A, (BKH%ARF, RCC-ERD)
LRI, (BORBESE, BRI, RCC-ERI) AR
K205* Ecotoxicity Prediction using 3D-descriptors
(BrRBe « ) OXRJEHER, (EZERENH HAEH, (BoRBe - ) MARR, H&
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{2 I, mlisE—, (BOKBE- 38 RCC-ERD JINFEE A A, (BRRFEHE, PROHME, RCC-ERI)
FIA M

K206 Analysis of Twenty-eight-day Repeated Dose Toxicity Test Data in Rats Using Cascade Model
(BE5R - BET) ORARMEA, A& =, J)IHGE, WINEZ, MA %, (NITE) #4%
ik, R HE

K207* Efficacy Evaluation of Natural Medicine Based on the State Analysis of [ron
(R A AK) OJIMERE, (BRA -RIE > 2 —) 5958 H, (BCKPE - #) MHEER,

(KRBRRB K - 3) BAEKRRS, (RKEWEE, & IJJjﬁDY%ﬁ) R, (BoRBt -

PR - BEAF, RCC-ERD) miARZEM, (&K - FIEEnh) SRRUER], /IMRd>+F-

18:00-20:00 $WEE (SF -HFE I+ VT 4 KT V)

RAE—Evay (&% - SFLktSvarF—n)
KP201 Development of application tools for protein-ligand interaction analyses in Protein Data
Bank
(RiEANA AR - Efnfiil) OFEERT, B
KP202 Development of a Software Tool for Pharmacological Activity Prediction by using Collective
SVM Models.
(BHBHAIR) OffBIES, (BMHLEE) AR, (SAREFIR) mff
KP203 Theoretical Study of Partial Agonist Ligands of Vitamin D Receptor (VDR): 19-nor
Vitamin D3 Analogues
(SEZOK - B) Oy W (SEEOK - WIRAMm GRS (LEEE], (AAKX - [E),
M A, (BAK - [, SEEOK - WRAMGEIT) (HHESET, GZECK - B) WK
]
KP204 Virtual screening and structural development for insect molting hormonal agonist
CRBRBe - ) OJEmfess, lartk, =) 8
KP205 Structural Feature Analysis of Transmembrane Helices in Human Olfactory Receptors
(BHBEAIR) OWEM —, JEEEA
KP206 Automated Classification of Quaternary Structure of Protein Based on Domain Pattern
(EHEHAR) O/NIRET, A
KP207 Toxicity Evaluation System for Chemical Compounds Based on Bayesian Net
Owrr —2%, M| %, (NITE) 45, K H, CRIEKREE - ) [LEs H
KP208 Kinetic Description and QSAR for the Degradation Reaction of Electrophilic 1-b-O-Acyl
Glucuronides
(JbiEESER) BoHhey, OFMIER

KP209 Investigation of substrate specificity and regioselectivity based on enzyme and substrate
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KP215

KP216

KP217

KP218

KP219

KP220

KP221

KP222
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three dimensional structure of CYP1A2 of human and animals

(& @) OFfnmpEtt, AREDE, #ad, EHEK, IFRME, ¥k 2

IMoiEL
Analysis of compounds with developmental toxicity in human and prediction of fetotoxicity
using Support Vector Machines

(TERRBEEE) OBBMIT, BALKRZE, WAAEF, KE B, LD+

Structure-activity Relationships of Perfluoro Alkane Acids for Bioconcentraion
(NITE) Offcfgtefnr, #Hathd, wok #, TE5EE, 1| %

Analysis of Repeat Dose Toxicity Test Data for Aniline Derivatives
(NITE) O#4stfid, Fefgten+, WIE, W %, §jliEZ, 5

Analysis of Repeat Dose Toxicity Test Data for Nitrobenzene derivatives
(NITE) OPaJIl%E, #athid, FEigefr, m #, fillEez, #f =

Evaluation of Bioconcentration Factors for Chemicals by using Category Approach
(NITE) Otk #, B #ide, Fepgtefny, $EeE, LH £

The constructions of 3D-QSAR models for the PPARs agonists in consideration of
membrane transport

AEHRK - ) OfmAR, Iha#e, aHIEY, REE—

Study on Classfication Model of Chemicals for Ecotoxicity QSAR System, KATE

(ENZREEHH OMER+, FAHE, AAEH

An approach for producing a potent CK2a inhibitor using X-ray and calorimetry analyses

CRBFRBE - BE) OB A #ES, CRBRAFAREE « Edn) PRENID A, (ORBOFREE « B
g YT, ATEE, (K- PES, Ml 2, GUKE - 38 ALk,
REFEERE, SR, 9 B, dAZ=, CRBUFKEE - #) ZHEER

Making a Relational Dictionary for NTG Removal Graph and BiologicalAction of Drug
Molecules

(BHBHAIR) ORsHFESL, mifm e

A Novel de novo Drug Design: Application of Pseudo-Molecular Probe in Construction of
Novel Compounds based on Target Structure

(FEfL 2T L) OFRMRM, BEEH—, CRHEERFE) FlaH

A Computational Study for Roles of a Coenzyme and Amino Acid Residues in
NAT2-Isoniazide Complex
RALFERR) O/H 7, EiiERE

Molecular Recognition of Barbiturate Enantiomers in Agonist Binding Site of Nicotinic
Acetylcholine Receptor

(HEER) ORI, W

QSAR Study of Biphenyl Sulfonamide Type MMP-9 Inhibitors Using Ab Initio MO
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Calculation

(TS RPE « 32) ORMFt, KEAR, HHEH, T8 %

Comparative QSAR Analyses of a Series of Benzene Sulfonamide Inhibitors Based on Ab
Initio MO Calculation of Their Complex Structures with Carbonic Anhydrase

(TERXEE - ) FHEGY, OFMiEH, PK &

TIVX=UBIBLOB2ZENERL Y W FOBEAKRET ) v 71 L HHEEH
DFFEHT

CIRSERLR) HIREN, O%Eial, WEBE, HE %, KERN, ARIER

Pharmacophore Estimation and 3D-QSAR of Ligands for Organic Anion Transporting
Polypeptide 1B1 (OATP1B1)

CRAECRBE - 38) OFIWES, Wi, FliFee, KEE—, ZilikE—

Dynamics of mitochondrial ADP/ATP carrier: Role of C-terminal region of yAAC2

(TERFK - ) OKRBE—A, ERF, JInliE, PHRE, SR Vv
FT 7 AT AN Y, BEEK - RET ) LA EELE

i QRN

Fams-ace2: Structure evaluation program using the combination of local consensus method
and circle quality assessment method

AEBRK - 3K) OSFRiLED, WEHE, Idwfnz, SFERT, MTH—EE =hr,
FEE L 75 T

CIRCLE: Development of 3D Protein Model Quality Assessment program using secondary
structure prediction method and side-chain environment

AEBK - 3K) OSFRiLFD, WEHE, Idwfnz, SFERT, MTH—EE =hr,
FEE L 75 T

FAMS multi: Automated homology modeling based upon multiple reference proteins using
better pairwise alignments in CASPS8

AEBREE) OhnFnE, FHAY, SFRiZE, B TH—EE =Ehr, iE
75

FAMSD: Individual Comparative Modeling server using SP3, FAMS and CIRCLE

(AEEK - 38) OhnsrnE, FHMAF, <FRXES, WA, TH—EE 2h1,
HEE L 75 T

FAMSD_QA: Model quality assessment using the side chain environment consensus score

(AEEK - 3) Oz, FHMAF, <FRZEE, WA, TH—EE 2hr,
FiEE L 75 P
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%®2HH (11A3R)

9:50-11:30 —MFEE (K% : 3F - HEERES)
K301*  Chemocavity: Specific Concavity in Protein Reserved for the Binding of Biologically
Functional Small Molecules
(7 A7 7 2858) OFHEF], AZEE, PHEN, GUEKR - E) Fuah
K302* Antibody Druggability
(7 A7 7 2838) OPHze, (oK - &AM BERHE, (727 7 ZREK) /N
EAN, (K - BANH PREAR
K303* Theoretical study of geometry and molecular recognition mechanism of Casein Kinase 2a
(CK2a) with the FMO-MP2 method
CRABRBE - $8) OkmiEd, g o, JLHnd
K304* QSAR Study of Cyclic Urea Type HIV-1 Protease Inhibitors Using Ab Initio Fragment MO
Calculation of Their Complex Structures with HIV-1 Protease
(FHERBE « ~NVANA F YA =20 OFHEL, PE &

12:45-13:45 FHER (% : 3F - HERE=E=S)
KS A Novel Statistical Approach in Pharmaceutical Formulation Development

(LK - 9O TSRS

13:50-14:40 —fGEIE (8% : 3F - HEERES)

K305* Prediction Model Construction for Cholestasis by Toxicogenomics Approach
(7 A7 7 28438) OfH &, ALXE, BA=EKY, T8 W, MMEEAN, (F&S4t
AR - HE - EIEAEND) BRARE, (ESZESE SR EAN) ORI 2R

K306* fbaw =WRoeAb )7 iEDOFHIE & 3DMET Dz R
(REAEWEIRAT) ORTmER, (CREREE) ik — A

15:30-19:30 FE v 3> (36" SAR and 8" Japan-China Joint Symposium Joint Session ;
235 - SFEBEREB=E, LS varF—L)
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<&E>

The 8th China-Japan Symposium on Drug Design and Development
3" Nov. — 5™ Nov. 2008

Conference Venue: Kobe International Conference Center

Contact Information:

sar-pharm(@sahs.med.osaka-u.ac.jp

Hideaki Fujiwara, Osaka University Graduate School of Medicine

1-7 Yamadaoka, Suita, Osaka 565-0871 JAPAN

TEL/FAX +81-6-6879-2573

PROGRAM

MONDAY, 3" Nov 2008
15:00-15:30 Opening Session  (International Conference Room)

15:30-16:10 Plenary Lecture (International Conference Room)

The assembly of pharmacophore and scaffold: some cases of their application

Zongru Guo
Institute of Materia Medica, Chinese Academy of Medical Sciences

16:20-17:30 Invited Lectures (International Conference Room)

V01J Reprofiling the Hansch-Fujita Type of Classical QSAR UsingModern Molecular Calculations
Tatsusada Yoshida, Kazuya Nagaoka, Toshio Fujita, and Hiroshi Chuman
Graduate School of Pharmaceutical Sciences, The University of Tokushima
V02J Prediction of ADME/Tox Properties with Machine Learning
Teruki Honma
Yokohama Institute, RIKEN

17:45-19:30 Poster Session (Reception Hall)

Above Lectures and Posters are presented as the Joint Session with the Japanese Domestic Symposium,
the 36™ Structure-Activity Relationships Symposium, so that participants in the two Symposiums can

promote bilateral friendship and goodwill as well as academic exchange.
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TUESDAY, 4" Nov 2008

9:00- 10:50 Oral Session  (International Conference Room)

R01J Refinement of Regression Discrimination Analysis
Hiroyuki YAMASAKI", Takanori OHGARU?, Kousuke OKAMOTO", Norihito KAWASHITA"®*,
Junichi TAKAHARA®, Teruo YASUNAGA'®* Tatsuya TAKAGI*3*

' Graduate school of Pharmaceutical Sciences, Osaka University; > Medicinal Chemistry

Laboratory, Mitsubishi Tanabe Pharma Corporation; * Genome Information Research Center,
Graduate school of Pharmaceutical Sciences, Osaka University; * Research Institute for
Microbial Diseases, Osaka University, RCC-ERI, Osaka University

R02J DNA Microarray Data Analyses Using Perceptron-Type Methods
Akiko Matsuura®, Shinnosuke Hidaka', Kousuke Okamoto®, Norihito Kawashita'?®, Masaya
Kawase”, Teruo Yasunaga®?, Tatsuya Takagi'??
! Graduate School of Pharmaceutical Sciences, Osaka University, 2 Genome Information
Research Center, Research Institute for Microbial Diseases, Osaka University, 3 RCC-ERI *
Nagahama Institute of Bio-Science and Technology

V03J Human-computer collaborative recognition of the structure activity relationship
Takashi Okada
Graduate School of Science and Technology, Kwansei Gakuin University

V04J The information content of the shape and electrostatic fields of molecules
Anthony Nicholls
OpenEye Scientific Software, Inc

11:05-12:35 Oral Session (International Conference Room)
R03J Synthesis and Inhibitory Activity of Indole 2,3-Dioxygenase
Yuusaku Yokoyama,® Katsuhiko Tsutsumi,* Hidetoshi Akimoto,® Osamu Takikawa,? and Hiroaki

Okuno*

' School of Pharmaceutical Science of Toho University; > National Institute for Longevity
Science; * Hokkaido University Graduate School of Medicine

V05C Synthesis of the Originally Proposed and Structural Revised Tasiamide and Its Analogues
Zhenhua Ma, Tiantian Sun, Chunxia Li, Wei Zhang, Peng Wang, Yingxia Li
Key Laboratory of Marine Drugs, The Ministry of Education of China, School of Medicine and
Pharmacy, Ocean University of China

V06J Lead Generation of Novel Steroidal Androgen Pure Antagonist using Chemogenomics-like

Approach and Scaffold Hopping to Non-Steroidal Compounds using Structure-Based Design
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Masateru Ohta, Kazutaka Tachibana, Hitoshi Yoshino, Takuya Shiraishi, Ikuhiro Imaoka,
Nobuaki Kato, Mitsuaki Nakamura, Haruhiko Sato, Mitsuhiro Kawata,Kenji Taniguchi,
Nobuyuki Ishikura, Masahiro Nagamuta, Etsuro Onuma, ToshitoNakagawa, and Kyun-Yun
Jung

Chugai Pharmaceutical Co. Ltd.; C&C Research Laboratories

13:45-15:15 Oral Session  (International Conference Room)

R04C Development and Assessment of Empirical Scoring Functions for Computing Protein-Ligand
Binding Affinities
Renxiao Wang,* Tiejun Cheng, Zhiguo Liu, Fu Lin, Xun Li and Yan Li
State Key Laboratory of Bioorganic Chemistry, Shanghai Institute of Organic Chemistry,
Chinese Academy of Sciences; Institute of Materia Medica, Chinese Academy of Medical
Sciences

V07C Discovering small organic compounds as dengue drug leads by using MD simulations,
molecular docking and bioassay methods
Zhili Zuo®, Oi Wah Liew®, Chum Mok Puah®, Weiliang Zhu*"
%: Centre for Biomedical & Life Sciences, Singapore Polytechnic; i3 Drug Discovery and Design
Centre, Shanghai Institute of Materia Medica

V08J Computational approaches for fragment-based drug discovery

Osamu Takahashi, Ayumu Muroya, Yoshiaki Masuda, Toshio Furuya

Drug Discovery Department, PharmaDesign, Inc.

15:30-17:50 Oral Session  (International Conference Room)

V09C Highly Efficient and Practical Approaches toward the Asymmetric Total Synthesis of
(+)-Camptothecins
Zhong-Hua Wang? Xiao-Dong Xiong?® Fang-Jun Xiong® Fen-Er Cheng**
® Department of Chemistry, Fudan University; ® Institute of Biomedical Science, Fudan
University

V10C The Approach to Discover Lead Compounds with Novel Scaffold
Shen Jingkang*, Tao Meng, Xiong Bing, Xie Xin, and Fang Guanghua
State Key Laboratory of New Drug Research, Shanghai Institute of Materia Medica, Chinese
Academy of Sciences

V11J Unique Compounds Produced by Marine-derived Fungi
Takenori Kusumi

Graduate School of Science and Engineering, Tokyo Institute of Technology

V12J Crystal structure of squid rhodopsin
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Tatsuro Shimamura

Graduate School of Medicine, Kyoto University
18:15-20:00 Banquet (Quality Hotel Kobe, 16F Barcelona)
WEDNESDAY, 5" Nov 2008
8:40-10:30 Oral Session  (International Conference Room)
R05J Nonlinear classification of drug-induced arrhythmogenic activity

Shinnosuke HIDAKA! , Akiko MATSUURA!, Hiroyuki YAMASAKI*, Yoshihiro OHMAYU?,
Kousuke OKAMOTO?, Norihito KAWASHITAY??, Tatsuya TAKAGI*!%2

'Graduate School of Phamaceutical Sciences. Osaka University, “Genome Information Research
Center, Research Institute for Microbial Diseases, Osaka University, 3 RCC-ERI, Osaka
University

R06J Enhancement of Ordinal CoMFA by Ridge Logistic PLS
Takanori Ohgaru*?, Ryo Shimizu?, Kousuke Okamoto®, Norihito Kawashita'®, Masaya Kawase”,
Yuko Shirakuni®, Rika Nishikori’, Tatsuya Takagi*"*
'Graduate School of Phamaceutical Sciences. Osaka University, > Mitsubishi Tanabe Pharma
Corporation, > Genome Information Research Center, RCC-ERI, Osaka University, ‘Faculty of
Pharmacy, Osaka Ohtani University

V13C Study on Interactions and Recognition between HIV-1 Integrase and Its Ligands via Molecular
Modeling
Cun Xin Wang, Wei Zu Chen, Jian Ping Hu
College of Life Science and Bioengineering, Beijing University of Technology

V14J Analyzing Patents with Cheminformatics Techniques ~ Prediction of Key Example Compounds
in Competitors' Patent Applications with Structural Information Alone~

Kazunari Hattori

Discovery Research Laboratories, Shionogi & Co., LTD

10:45-12:00 Oral Session  (International Conference Room)

R0O7C Design, Synthesis and Activity of Immuno-modulating Agents
Dali Yin, Zhiyong Li, Yanshen Guo
Institute of Materia Medica Chinese Academy of Medical Sciences

RO8C Discovery of Small Molecule Inhibitors of Integrin avp3 through Structure-Based Virtual
Screening

Yuan Zhou, Hui Peng, Qing Ji, Jing Qi, Dongsheng Xiong, Chunzheng Yang
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State Key Laboratory of Experimental Hematology, Institute of Hematology and Blood Diseases
Hospital, Chinese Academy of Medical Sciences and Peking Union Medical College

V15C Chemical and Biological Research of Gambogic Acid

You Qi-Dong, Wang Xiao-Yang, Guo Qing-Long

School of Pharmacy, China Pharmaceutical University

In above list, the presentation number that starts with V means Invited Lecture while that starts with R

means general oral presentation.

POSTER PRESENTATIONS

P01

P02

P03

P04

P05

P06

P07

Application of the TFS-Based Support Vector Machines to in-silico Screening Strategy

Kentaro Kawai and Yoshimasa Takahashi

Toyohashi University of Technology

Focused Library Design Based on Complex Crystal Structures and Application in FabZ
Inhibitors Discovery

Hong Liu, Linyan He, Liang Zhang, Weiliang Zhu, Xu Shen, Hauliang Jiang

Drug Discovery and Design Center, Shanghai Institute of Materia Medica

Three-Dimensional Structural Data Mining Based on Geometrical Fragment Spectra

Hiroaki Kato, Shigeru Yoshida, Yoshimasa Takahashi

Department of Knowledge-based Information Engineering, Toyohashi University of Technology
Synthesis and Evaluation of Ns-Arylsulfonylquinoxalinones as HIV-1 Reverse Transcriptase
Inhibitors

Bailing Xu'*, Yan Sun’, Ying Guo®, Yingli Cao®, Tao Yu', Yanshen Guo', Decai Fu?

! Institute of Materia Medica, Chinese Academy of Medical Sciences & Peking Union Medical
College; *Hebei University of Science and Technology

Theoretical Consideration on Enzymatic QSAR; Energy Decomposition Analysis of the
Hammett 6 Constant and QSAR of MMP-9 Inhibitors Using Ab Iinitio MO Calculations

Kazuya Nagaoka, Miku Oonishi, Tatsusada Yoshida, Hiroshi Chuman

Graduate School of Pharmaceutical Sciences, The University of Tokushima

Design, synthesis of Phosphodiesterase IV Inhibitors based on Pharmacophore and Scaffold
Hopping

Yanshen Guo, Xueshi Mao, Fengming Chu, Zongru Guo

Institute of Materia Medica Chinese Academy of Medical Sciences
Docking-pose prediction by receptor-based tailor-made scoring function

Shinya Nakamura* *, Kazuo Kitaura ? and Isao Nakanishi *
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P09

P10

P11

P12

P13

P14
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! Department of Pharmaceutical Sciences, School of Pharmacy, Kinki University

? Graduate School of Pharmaceutical Sciences, Kyoto University

Structure prediction and R115866 binding study of human CYP26A1: homology modelling,
fold recognition, molecular docking and MD simulations

Jin-Hong Ren?, Xu-Qiong Xiong?, Yu Sha®, Mao-Cai Yan?® Bin Lin°, Jian Wang®, Yong-Kui
Jing®, Dong-Mei Zhao® and Mao-Sheng Cheng®*

*School of Pharmaceutical Engineering, Shenyang Pharmaceutical University; *Structural and
Computational Biology and Molecular Biophysics, Baylor College of Medicine; “Department of
Medicine, Mount Sinai School of Medicine

QSAR model for passive transport prediction with in silico descriptors— From artificial
membrane permeability to human oral absorption —

Miki Akamatsu®, Kazuya Nakao?, Masaaki Fujikawa®, Ryo Shimizu?

'Graduate School of Agriculture, Kyoto University; “Mitsubishi Tanabe Pharma Corporation
Lead Identification of Novel PTP 1B Inhibitors: Integration of Pharmacophore Modeling and
Scaffold Hopping

Zhiyan Xiao'", Shuen Zhang®, Feilin Nie*, Junzheng Liu*, Yunde Xiao®, Fei Ye®,

Jinying Tian! and Zongru Guo*

! Institute of Materia Medica, Chinese Academy of Medical Sciences & Peking Union Medical
College; * Targacept Inc.

Structural models for bradykinin B1 receptor-ligand complexes

Nobuhisa Isaka, Yuusuke Noutomi, Minoru Tamiya, Teruyo Yoneda, Masajilshiguro

Faculty of Applied Life Sciences, Niigata University of Pharmacy and Applied Life Sciences
Pharmacophore Model Construction of B-secretase Inhibitors

Wenhai Huang', Rong Sheng®, Yongliao®, Yongzhou Hu'"

! ZJU-ENS joint laboratory of Medicinal Chemistry, School of Pharmaceutical Sciences,
Zhejiang University

Clinical QSAR Study on Placental Drug Transfer and An In Vitro Evaluation Model Using
Human Placental JEG-3 Cells

Aiko Yamauchi®, Kaori Nakail, Sayako Doi', Kumiko Sakamoto? Masaru Kihara®

'Graduate School of Pharmaceutical Sciences, “Department of Hospital Pharmacy, The
University of Tokushima

Magnetic Resonance Imaging as a Means of Estimating Brain Functions: Simultaneous T, and
T, Mapping of Human Brain by trueFISP Sequence

Masayoshi Sasagawa’, Toshiharu Sakuma®, Naoaki Yamada® Yuji Ishikawa!, Fumito Imai®

Hirohiko Imai', Atsuomi Kimura', and Hideaki Fujiwara®

'Graduate School of Medicine, Osaka University; “National Cardiovascular Research Institute
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P15 Magnetic Resonance Imaging as a Means of Estimating Cardiac Functions: Simultaneous T,

and T, Mapping of Human Heart by trueFISP Sequence

Yuji Ishikawa®, Toshiharu Sakuma?, Naoaki Yamada?, Masayoshi Sasagawa’,

Fumito Imai® Hirohiko Imai', Atsuomi Kimura', and Hideaki Fujiwara®

'Graduate School of Medicine, Osaka University; “National Cardiovascular Research Institute

Following posters are enrolled from the 36™ Symposium on Structure-Activity
Relationships as the Joint Session with the Japanese Domestic Symposium.

KP201

KP202

KP203

KP211

KP219

KP220

Development of application tools for protein-ligand interaction analyses in Protein Data
Bank

Mihoko Saito, Tsuyoshi Shirai

Department of Bioscience, Nagahama Institute of Bioscience and Technology

Development of a Software Tool for Pharmacological Activity Prediction by using Collective
SVM Models

Satoshi Fujishima®, Kentaro Kawai®, Yoshimasa Takahashi*

1) Department of Knowledge-based Information Engineering, Toyohashi University of
Technology; 2) Central Researcch Laboratories, Kaken Pharmaceutical Co., Ltd.

Theoretical Study of Partial Agonist Ligands of Vitamin D Receptor (VDR): 19-nor Vitamin
D3 Analogues

Sayaka Motoyoshi®, Kenji Yamagishi?, Makoto Makishima®, Sachiko Yamada?®?, and Hiroaki
Tokiwa'?*?

1) Department of Chemistry, Faculty of Science, Rikkyo University; 2) Research Information
Center for Extremophile, Rikkyo University; 3) Department of Biochemistry, Nihon
University of Medicine

Analysis of compounds with developmental toxicity in human and prediction of fetotoxicity
using Support Vector Machines

Yusuke Kikuno, Mami Adachi, Kumiko Sakamoto, Masaru Kihara, Aiko Yamauchi

Graduate School of Pharmaceutical Sciences, The University of Tokushima

Making a Relational Dictionary for NTG Removal Graph and Biological Action of Drug
Molecules

Takahiro Katsuda, Yoshimasa Takahashi

Department of Knowledge-based Information Engineering, Toyohashi University of
Technology

A Novel de novo Drug Design: Application of Pseudo-Molecular Probe in Construction of
Novel Compounds based on Target Structure

Kinya Toda®, Junichi Goto®, Noriaki Hirayama?
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KP233

K202

SAR News No.15 (Oct. 2008)

1) Computational Science Department, Science & Technology Systems Division, Ryoka
Systems, Inc.; 2) Basic Medical Science and Molecular Medicine, Tokai University School of
Medicine

Modeling Analysis of Interactions of Bradykinin B1 and B2 Receptors with Their
Endogenous Ligands

Nobuhisa Isaka, Akihiro Adachi, Yuusuke Noutomi, Minoru Tamiya, Teruyo Yoneda, Masaji
Ishiguro

Faculty of Applied Life Sciences, Niigata University of Pharmacy and Applied Life Sciences
Fams-ace2: Structure evaluation program using the combination of local consensus method
and circle quality assessment method

Genki Terashi', Hiroko Sakai® , Kazuhiko Kanou', Tomoko Hirata'!, Mayuko
Takeda-Shitaka', Hideaki Umeyama®

1) School of Pharmacy, Kitasato University

CIRCLE: Development of 3D Protein Model Quality Assessment program using secondary
structure prediction method and side-chain environment

Genki Terashi', Hiroko Sakai', Kazuhiko Kanou', Tomoko Hirata®, Mayuko Takeda-Shitaka®,
Hideaki Umeyama®

1) School of Pharmacy, Kitasato University

FAMS multi: Automated homology modeling based upon multiple reference proteins using
better pairwise alignments in CASPS8

Kazuhiko Kanou®, Tomoko Hirata®, Genki Terashi®, Hiroko Sakai', Mayuko Takeda-Shitaka®
and Hideaki Umeyama®

1) School of Pharmacy, Kitasato University

FAMSD: Individual Comparative Modeling server using SP3, FAMS and CIRCLE

Kazuhiko Kanou®, Tomoko Hirata®, Genki Terashi*, Hiroko Sakai', Mayuko Takeda-Shitaka®
and Hideaki Umeyama®

1) School of Pharmacy, Kitasato University

FAMSD_QA: Model quality assessment using the side chain environment consensus score
Kazuhiko Kanou®, Tomoko Hirata®, Genki Terashi*, Hiroko Sakai', Mayuko Takeda-Shitaka®
and Hideaki Umeyama®

1) School of Pharmacy, Kitasato University

Development of bioinformatics based ligand-docking and in-silico screening

Daisuke Takaya'?, Genki Terashi?, Kazuhiko Kanou?, Mayuko Takeda-Shitaka™?, Hideaki
Umeyama™?

1) RIKEN Systems and Structural Biology Center; 2) Biomolecular Design, School of

Pharmacy, Kitasato University
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