The 26th Annual Conference of the Japanese Society for Artificial Intelligence, 2012

3B2-R-2-5

SVM Z e A DU IS 1T B3 E O A M4 B

Binary classification of compounds using SVM for in silico drug design
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This paper proposes a new approach to docking scoring of a chemical compound for drug design virtual screening. There
are a number of useful docking softwares that take a real number as a docking score, but it is still hard to say that biologists
could use such scores in realistic experiments due to its predictive inaccuracy. In contrast, our approach takes a binary
scoring that indicates whether a candidate compound is docked to a target protein or not. This leads to an automatic screening
of compounds without the load of biologists in drug design processes. In this paper, we show several implementations of the
method based on Support Vector Classification. The experiment shows the classification accuracy is 97%, the sensitivity is

38%, and the AUC value is 0.88.
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7% 1. ERREREE

CPU Xeon 5520 2.26GHz 437 x 2CPU
AE!) 48GB

OS Windows7 professional 64bit
SVM LibSVM3.11 (JAVA)

JAVA JREG6

% 2. EBRREA FIBITERE

EEF%E | ARHE | BEEX RE HEE | ERE
M E A | IEEHIRI | EEHIF | (precision) | (sensitivity) | (specificity) | (accuracy)

MTS 9.37 8.73 0.546 0.331 0.988 0.967
Parameter 9.03 11.57 0.452 0.330 0.984 0.963
MTS+Param | 10.83 8.17 0.586 0.379 0.989 0.970

Fio, RAEKBE LBV DFRE G AT RO DT80, LT D
SFEDOR XL 7V 7 M V.

+CDOCKER (Discovery Studio 2.5)

+LibDock (Discovery Studio 2.5)

+AutoDock Vina (1.1.1)
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TNBRT AR e AL TR LR Th o7z, 72720, BE#AT
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I DT=60 ZH H%F VTN,

4.2 EBT—4R

REBRTIIEBOAIBERE I DT 5720, 2378k
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AT HILEM(EEFLEW) L NEONDIRIZEERT, 30
BOZ B E WALz, ZLTC, KX BIHEAT DL
EWEIEL, §t 785 HOIEEFHLAMERT-. 727-L, 785
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AR T, RO TIEOHIBIEGEE 30 HOX 308
FNENUIZOWTIARS., ZDLE, K2 BIZBITHAAE
BHEEHELT, 785 L&D IEEFHE A WA TR
T=bOERMEHT 5. D7, KX I EIT TR 26 8D
EFEFEAL, K 759 HOAFFZETD. LLEO(LEYI
FTRTCWNTINDDOX RTEIFERT D0, Lol
GRS R E. FO72h, ORIV )ars)—
=TT DA A D AL BT TUN B,
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AREBRTIIAWIFEOHBIMEREE Leave One Out 1EIZE~T
TARD. ZD7D, FALEMITHOWTHIBEITY, FERIFEE
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ZLTC, ZIEHEBRIERSEROC) AR EERL, 7770t T
HMEEE AV TEHMEZ1TY. ZNbDFiEEHWTEREZIT-

* 3. EEKEAR AUC 1E

Method AUC u |AUC o

MTS 0.894 0.071
Parameter 0.749 0.168
MTS+Param 0.882 0.103
LibDock 0.536 0.188
AutoDock Vina 0.596 0.167
CDOCEKR 0.544 0.200
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2. HBIAHERF > ROC

T-HREDPFT RN, FFED MTS &3 A—H T X TEHN
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F1Y, ARFFEDO TIEMTS BLO MTS+Param) TIE# 1/3
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Toh-ol=. ZTNHDEIZR X 7Y TN TELNDEEATTIZ,
BB OHIBIIEER 5 2 CTHIBIZIT o T BEE L CTIEF IS @,
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K SYIRVR
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FRR O B 1T IEE ICEL o QD TD0, AFHHID
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F 3 IIMERHEE CHONTHEHEATTZHHAHL, ROC
HhARZ 1R, HifRO FEmEME CThd AUC EEFHHELIZDOT
H%5. AUC EIZBWTIEARMFFED FIETHD MTS X
MTS+Param OfENEL, BLEIZED Parameter L0HE W&
NoNb. Fo, TNHOMEIZARYX 7Y 7 M VW REE b
RTHIEFIZE . TOTD, KFFEO FIEICLFEGAaT
BT E A ST AR EATT BELNTNAZEN
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2 ITEBRICBWT SVM IZE DB Re 3, IEZ 41
N—2ob M CT&E2 M -7-F | (PDBID: 3B4F)IZ351F5 ROC
R THD. ZOREFTIIZRyX 7Y 7 O 1T D856 A
a7 OREEEIZIEE TR, F2, EEGUEA Y ORI E AT
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LT, WGBS LD T EOHIBIEEEERICE R D2 &M
T&5.
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WiEAR AT % SVM O AN ELTH 2, L& Z L B IC
FEATDMEINEHRITHFRIEICONTR A=, 2L T, #
WMFEEOTFIEEHANDIET, fEEATT OUETIELEY
INTA=H I EDIERERFNR T NIV X LI LITH AL, H5B
T NMAERICFIH T2 EMAIRETHDHIEERLTZ. ZL T,
FEEREEC TR RO FEICIDHBINE LI CTHY, B
RNy F TV TRE IR L TEVEREERH 352 3oz,
7, MERHEE AT OFEEBEL T, ABFZED FIEN AUC
EIZBNTHMOFIEIVENTHDZE, HBIN R EE2H
Bl oW TH AT ERIEEL TR X522 R L.

PLEDOINTARM IO FIENEH THHIEE RN, K
LTS ORE G AT BNETHY, R I %<0
SRR N MLIEL RS, FOT=8, AWFZEO TR, o
(LB ESNEREZ AV TGRILZHBD, A Vars)—

=TI BT R BRIV ZERE R THS. 2Ty,

HEWEEOREFNEZ R LU, BWEETLEw DB
BRIV — = T RATHZ LN AIREE 72 5.
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