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Development of searching method for hit
compounds binding EP2 receptor by using
machine learning

Shouhei Kohara', Yukako Tohsato” and Masahiro Ito"

The Prostaglandin E2 receptor as known as EP2, a membrane G protein-coupled receptor,
plays an important role in multicellular organisms, and it is there highly desirable to have
model that can predict whether a compound interacts for the EP2. Therefore, we
developed two machine leaning methods; support vector machines (SVM) and k nearest
neighbor (k-NN), for the computational screening of the EP2, and adapted the techniques
for the PubChem BioAssay data of the EP2 receptor and their molecular structures,
which are represented by bit strings by MACCS key conversion. Moreover, our method
was added two feature extraction procedures, Filter method and Kullback-Leibler (KL)
divergence analysis. Finally, our method showed a high accuracy, 77.2%, by using the
SVM with the KL divergence.

1. [FL®IC

G XN IR ZRIEO—TETHD EP2 1L, [BEATFT 4 =—F—DTuxF 7
7Y B2 (PGE2) # U Wy K& L THREHMAEDORITK DR cAMP @ L5 72 & D
AREERZ RIET V. B OB TIE, Zo k) RARERICED S ZAK
WZxtL, +oRiEEERT A ENMLNTWALEOMBELHM A Z VT, K
AbEMT — 2D, EENRD D ATREENEV LAY ERR T D ENEE LD,
WA, in vitro FEERTHE SN ZTEMETE#RIE, PubChem?Z I U & T 2{LEWMT — & X
—ACER S, RICAREND Lok, 22T, 26T —Z AT,
EFEERIEN S BER EALE DB OEEO TRIZ B L, e 2 TRRENREREI LT
%Y. BT, BBEEOTIEL LT, BERERO BN IS SISO RiRIERE £ f
DZERMBENTVWAYR— Ry Z—< o (SVM) 9%, F— B oEHE% Tic
L7 23Rk ORI IS < kifE (BNN) B, KT — 2 ORn bR T 55
RHAEFHALL, RMOT —Z IR L TTREITI ZLICE LTS, £ 2 TR
TIE, SVM & kNN 2T, EP2 IZHEA L, [HEEEEFFOFEEO S G %
BRI D FIEOREEIT-T-.

2. RBRT—REREFE

21 EP2 OBEFMHT— S LEET—2OME

EP2 OFLEG 4T — & % PubChem BioAssay 7> 5 Hi4S L 72 (AID1422). Z D7 — X i,
Ty FOHIMICE PO EP2 BB SEL 0 E— X EEAL, T AX—BiEhk
\ZE Y EP2 OFEEN B AT 5 cAMP OJRE %2 JIE L T, {b&W O EP2 (239 A BA5E
EMEZF7=H D TH 5. PubChem BioAssay 1Z1%, £ 250.000 & D& EP2 & D
MAEEHOMEDRN 0~100 L EBMICZaTHFESRATWS. LT, 2327 T 0-39
FTNEMZR LI, 40~100 T TEHEH Y | LS, ZnZENOLEWEIL 1,253,
248,000 72> TWD. TZT, A7 39 LTFO(LEWmEAR], 227 40 L LD
fbeEIEF L L THWSEDIZ, % 1,253 (3 2,506) (LA E TG L. = 2 CTAR
DT —FIE, AaATHHIHE>TT X MIHH L TnA. Nz T, {bEmofEE=X
D7 — 4 % PubChem Compound 75 i L, MACCS Key” % FiV T 166 FH D /51
BEOHAMELZ 0L 1 TET 166 HTDOE Y ML LT,

22 FRRAFLOER

AWFZETIE, PRI AT L E LT, SVM & kNN @ 2 FEEHAZRET 5. SVM 13,
BT =R ERBIIET L LT, THILEZWEEMREL BIZET 500 HET

LR R EMBEE AdAEREE
Department of Bioinformatics, College of Life Sciences, Ritsumeikan University, 1-1-1 Nojihigashi, Kusatsu, Shiga
525-8577, Japan

(© 2011 Information Processing Society of Japan



MR TS
IPSJ SIG Technical Report

5. Y7 7xT7 RDel0Tl DRy —V%HHAL, C-SVM (B4 Soft Margin SVM)
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53 $H A FEMGRINYE | Accuracy | Sensitivity | Specificity | Precision
- 0.754 0.730 0.778 0.767
SVM Filter {% 0.769 0.743 0.782 0.777
KL i # i 0.772 0.748 0.896 0.792
k=5 - 0.735 0.690 0.770 0.756
k-NN k=7 Filter ¥4 0.738 0.712 0.763 0.751
k=9 KL &5 0.740 0.712 0.768 0.754
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