KPOS ~rFz25—2 . Foxr s Ia

Lr—yr3

1 Poisson-Boltzmann Y /L N— L B2 a7 Y o JE

(AARER) ORH

(HFAER) AR &

1. IXU»ic

ST OMHRERBIFER TR TE 501%

FERRBRAN 53 %ﬂﬁ&ﬁk@%@tﬁxo&o®
L& % FHRICH R EIEMA BT 20
TREMEMA T UV —=2 7R L CITHLE
FIFIETIZAR W, TDn, EHICHZ 9 DAL
P PE LS 2 MERF T 2720128 2 65D D
FHWET LN DRSERE T L~ & BRI

ST BRI AT V== T 54TH 2
EThDH, T T, K, Ry X 70
LUWlE L TEBILTUY S DNA Gyrase &4 &
LC DRI T AT =V AR ) == 7 %
M LTRERERET D,

2. Fik

2.1 FHESTR

DNA Gyrase |XEYIEDIEMEAE S L TR
<HIBALTHE Y, Roche fLT HTS(random
screening) D ARFRINITK > o 7= . Boehm & 23
inSilico AT LI LITLY Hifle v b
L&A - S EELIZRPI L2l E LTH
H4 T 5, ZD—J T, [A L < Roche @ Stahl

5% FlexX % Gyrase (2@ L7=2, FOH5HE
IXRAF LIS VR, Z 2T, Z OB

LVMVERCKT LT, COREORENESND
MEFDHZ Lz Lz, HW/=PDB ID L 1AJ6
Th b, KEFEE 1L Sybyl TET V7
L7,

/NN YIS TN
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BRE T, B KT

2.2 FlexX + P Scoring

BE4i e > b 7{# (Tablel) & Maybridge{b-& W
TATZVMNLRATET 2 2EEH 1000 {H
@ Docking & FlexX TYTo 72, FlexX @ Default
RETIE, BRI v MTxEd % Dock HEIEIERR
N2l DTREA I T RAEZR AT, Overlap #F
RIXFIEBLFENIREIE 2 B LV R & 135 272
Motz A KRG ISR L THATS
Minimize Z3EJE L, £V %247 Receptor ik
ERNDORHEMIE T2, BHohi2Ho
pose IZXfLC, Zy—~a 747 « EFT /LT
HESNWTH LN Db D EB T, rmsd
=1ADLEVETY 722V 7 %47
FH) pose (Zxt LT B BAFE D X =2 7 BIHCT,
BRaT V7L,

Energy

2.3 MM+PBSA ¥ (implicit solvent model)
BEHES U T R ﬁlo)ﬁﬁﬁlFﬁODTﬁli
ERZ 0% (W) ET VTR LIS
implicit solvent model @V#n‘ﬂif’@@ﬁﬁ]%
Z IV AT FiEITER 2 Th D03, Fex D4R
A L7=DIX Honig HIZX > TIREINTZ AT
— AL ThD, ZOHFETIE, JAFEOKZ HEEEH
$%<£%$&)%mm%#ﬂA)?%@Z\
B 2R b AT AT T 5 D
_M\giﬁﬁ%éﬁi DFRET RNV —%EH > T
BT 2L ¥ — LT 5,
OB AN —EFHET DHITIE
Poisson-Boltzmann (PB) FHHE%& #7) /f’(i}k
EANIR S MDA 5, RIBEIE, + o BE %



Table 1 Inhibitors of DNA Gyrase (S.aureus)
(Boehm et al. J Med. Chem.2000,43,2664)

™ R1 R2 MNEC
[ g/mi]
12a “H “H >250
4n @ 8
i 13 - H 8
\ S oo
Nz o o 0.25
»
r1 R2
23 gy : 0.03
27 ) : /s\©/coou not reported
5 ] 63
o

0.25

[
novobiocin Mw\&/o@o 0 oH,
& P ~
N o,
¥ et
oH
o

aMNECs are determined in the supercoiling

assay, except for 12a.

5 5121%, fAX 0. SARRE D72/ ORI
Ay aZ VTS 2 & RREETEN, FHREE
M@ riwmEs L THoT-, £ T,
MultiGrid ¥E NS E O OKE 2 72 TR & 1T
ST HENHFRTELHET Ry XU 7E
2 PB FRER A fif & [Force) Z 3B L7 5,
R LZERHIEZRD D Z LTI LTz,
PRSI FlexX TE B 4172 pose & LT,
BT RNVX—DE/MEFTREZIT > 72, 151,
MHAIWA 7Y A2 b LT Triposs.2 &
Gaff (AM1-BCC) TfT - 72728, LA F D#ERIL Gaff
DHLDOThHD, £72, Vv NOEHEATEEZR R
Y REZ U LNIEERL, U ROERDR
BEHLEEB L EAED Flexibility & BB
B L THEE LT,

3. WX

b5 22 L Gyrase DEERMEE (K Y ¥
JHKER) % Fig. 1b 1277 L7z, Ball&Stick (X
A a7V, Stick IZ MM+PBSA @ Score @ B\ i
T THUKE, BB L RAFICAZ v 7 L
TEY ., LAY 2T OfEMmiEE (Fig. la)
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Fig.1 Comparison of complexed structures
of DNA Gyrase. (a) X-ray structure of the
24KDa fragment (S.aureus) complexed with
27 (Boehm et al., J. Med Chem. 2000, 43,
2664). (b) Modeled structure of 1AJ6 (£.col)
with 22. The ligand in orange was docked by
FlexX and the ligand colored by atom was
optimized by MM+PBSA. This was drawn
by InsightIl.

EHEYR—EERL TN D,

A a1 BA%E U 7= A 2 7 BI%/MMHPBSA % |
Sybyl OBETEScore & R L7-, D —E% Fig.
2 IZFE LD, KIZRT L HIZ, FlexX DX =
T TCliEe v MERIIEEETH RV MERRIC
EE-TWNEHN, FEZ a7 /MM+PBSA #1f %
X, BEPGhERII KR BT, BEFEO RO
H1CiX. ChemScore D’ B ThH - 7=, 5B
L7=F A3 T7iEE MWMHPBSA 7% & IZEWTHRAS
AN HWIUE, Z DB ® ChemScore & XA
LEORERNPE LN TS [Table2 (a) (b)),
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Fig. 2 MM+PBSA energy vs. various scores.
(a) FlexX, (b) ChemScore, and (c) Rescoring.

The symbols of Oand 4 represent random

ligands and the known ligands for DNA

gyrase, respectively.
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Table2

FlexX < Gold, Dock , PMF < ChemScore (a)
(Sybyl,Gyrase)

FlexX << ChemScore ~ #f A =1 7/MM + PBSA (b)

(present work, Gyrase)

FlexX < ChemScore < Dock < Gold (©)
(Wang et al., 100FE D)

ChemScore 1%, Gyrase IZEH L TIZEWHERETH
S 7273, Wang BRI, k& 72 Score (ZOUY
T, 100 fEOE G ARG I ) LTl 725 R
1%, Table2 (c) D X 9 IZBEHK) T . ChemScore d
FlA I3 < 1372\, Roche #EDRR L=V v
RiZ. ChemScore BID A 2 7 @\ b D & FR R
LTELNLTZE DO T, ChemScore D3V il
RELHD X5,

IR OEEMILE 9 ETHRVA A
DEHETEOEVHEREN T TN

(Fig.3),

4. SHROBE

Implicit Solvent Model DELIRTORIE M.
ZRHICE LD TRBE U,
(al) REIRSI/XT A —FZ OREEICERH D
WX 2% (0.005 ~ 0.069 kcal/molA?),
(a2) 2 SOWHE M EGE L7z & & IZITRE
NAEH S LW 5 FE 5 (Y. Fukunishi, Nakumura)
(a3) P L EfAT i S NZKEMO vdw
FMEAERANVE (van Gunsteren & ¢ Levy )
(b1) #re EEE RS MAKIL, EAE OIS
. DEPELWGERH D,
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Fig. 3 Comparison between MM (¢ =47 and
MM+PBSA energies. The symbols of O and

@ represent random ligands and the hits for

DNA gyrase, respectively.

(b2) ANFHEEIT 1~5 FREO—EED, 7 —
BT E DY (Nakamura, van Gunsteren)

(c) RBATHE LN BT R F—DEIE, 0
~-15 kcal/mol FEFE7Z23, Honig D J7iETHF
B 5 L, 2ORPICINE D LITR ST, 55
DEMEMZ ST LI E->TEBY £
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DJFEINTL. Chain Entropy B D R _EIk D vdw
HOREWREZ HILD,

ZD X1, PBGB HEDHTC)ET MITIE,

%< OREWIRENRFE-> T D Z EIXHEET
BN, IR D INPDOTE TN R 2 I AL 72
WEHE TITER N D, RE TIL, PB E
ZE ST, MR VHFEOR N
Simulation WA[RETH D Z L &/r LT,

A%
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