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Graph Summarization in Binding Site Extraction from Protein
Molecular Surface Based on Detecting Optimal Graph

MASAYA YATORI!®

1. FC®IC

BAEDOZ X, B2 L&Y (VY R) i oftio
fbEMEAEATH L TETOMREER KBTS, H—DVH
Y RS T AR GIALIEMEENEU L T WA I e n s,
R VE OFEA AL OREE DFALIEDS, FEAIAL DFEE X HE
BN T B2 MRIIT 2 ECOTHERD 252 E X
SNTWE., 7=, AWML, EEAEOMARES (B
N, BTy bR IFLET HI MLV, £IT, K
METIREAEREORYT v MZXET 2 RME T — X 2%t
K07, ZORFKZELMEICER LT, AW E TS
5 FEERAT 5.

BEHOBEABICHBL TR NS REREED Z & %Ki
EF—T R[] A—DV AV NIZKHAETH2EAED
AWM IZEM L TWA 2D, ZhoDEAEDM TR
EF—IDFHAINEIEGE, TORETTF — 7 BFEETRA
ThsreEZOND. LLEMWS, HLBETHHEE VWD
BUSOMMIHED VT L-REEF—71%, F—DVUH

LOMERFERERE ¥ AT LEWESR

Kobe University, Graduate School of System Informatics
) yatori@cs25.scitec.kobe-.ac.jp
b)  ohkawa@kobe-u.ac.jp

© 2016 Information Processing Society of Japan

TakuMa Mitsurt

TAKENAO OHKAWA!:P)

VRIZEAURWELREIZEWTE RIS N5 K
THAHAREMNLH L. Thbb, RUEF—7I12O0WT,
ZTNDESIAIZEEOETH D DH, HDHWVIE, WE
PIZRONAREETH D0 %2HNTE2HERHS. T2
TARIZE T, EEWMMEFHLZVEHE (AT, WH
BHELIER) 2, ZOMOEHOERAE (BN, 2EEN
BLER) LIRS 2I2h-0, BEREAEZ, HREA
HeA—0) Ay NHEaTsEAEI V-7 (BT, K
VFATIN—=TERR) L T NUSNDEAE S IV —T (B
T, FHT 4 TITN—=T LX) IZHEEL, HHED I N —
T L, BE»SIEHF D REAI NV KD LFAD
A& FEEERALE LT THIT 5.

WREFIETIE, EHEORAT—X%2 77 7THRL, H
P75 7PREITI> IRy, HETMLOFEREZRAS.
NREHED ST TDER T T 7 %2FZEL, THENDIER
BT T TIZOWTHMNT 275 722 REAE L S FET
L. ZDkE, BRITF4 TN —TD%L DEAE»SH
LTS IR TE, FHT1 TN —TOEAEDS X
L2 T 7 BFR I NN K D RS 7T 712 E O &
5.2 25HEBIE 2B AL, &b &EWViHliE 52 57z
T 7 ELRT Y b EREGAE THIT 5.



ERLEBZSRFRRE
IPSJ SIG Technical Report

1 Extracted pockets from protein surface(red parts)
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*1 http://sts.bioe.uic.edu/castp/
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hydrophobicity
mean curvature
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2 Graph represention of protein surface
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1. Bxtract pocket. 4. Extract bindingsite
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2.Search similar graph

_—_ Target protein . A
positive negative

N 2 0
Ay Ba .

Negative family
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3 Overview of proposed method
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% 1 Contingency table

positive group  negative group Yrow

match Pi(I) |S1(1)]

unmatch Py(I) [So ()]
Scolumn |7 [S| = |7] |S|
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3. Evaluate the pocket
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4 An example of summary graph
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5 Search summary graph for similar graph

IZHEEST 28V, SG <G b GIZBELT, T 28

L7l 9 7HHET 5 2 L 2 KT 5. B 512 HAM] % %

T. I TDOHEMOEN T T AROFEEERL, K, F

fu, kD& 2 5 A%% RED, BLUE, GREEN LI} X

LD T 5. £7, Subgraph A A% Summary graph (Z/77E

I 50 ETS. Subgraph A I& RED, BLUE,GREEN

DEMBZENEN 2, 1, 1HTH2DIZX LT, Sum-

mary graph &, ZHZN 2MH, 1{#, 2f8TH5. £-o7TC,

Subgraph A D&£TD I I AXIZEL T, &1 2H7zL

TWw5. £7z, Subgraph A ® RED & BLUE % #3550

DM 11, RED & GREEN %00 M 2 HTH

5DIZH LT, Summary graph &, T2 11#, 3T

HbB. £oT, Subgraph A DETD T T ARDTIZH

LT, &2 0Cw5. L77zA> 7T, Subgraph A

I¥ Summary graph (Zf24£9 5. [HFkIZ, Subgraph B %

Summary graph (ZFFET 20 HET 5. FfF1ICELT

I%, Subgraph A & [FARRIZHHZLTWaB. LA L, Sub-

graph B ® RED ¥ BLUE %%ESUDMM 2 @ TH 5D

IZX LT, Summary graph (& 1@ U227 0WDT, Fff2 1%

M7= X732\, ko> T, Subgraph B l& Summary graph (2

FFAEL 72\,

HWRTZ 72 EAUELY T 7BHRTIX, a7 77
I DY A ZXDBTRNT T 7V A X a 2R EHEDH, TTD
TN ZLEFEMKIZ, SREOE» OB T THRE
12, W57 77 I 0YA X0 a AFOEEE, BT Z
TR TOT, LATOWMMEEFTS.

(L)ERTI7 7 TOYAZXNRN1DEE, KYT1 T
N—TDOEEHE s, e T DERT Y hOHIR T 57
SGI(j=1,---,n) PSEMLE (AL FZXD) TH
MERKT 5.

77 1 DR Z$TH 1EDIZT 5.
o TNLNDE &, FAMLL - IR TESDFAET B IS
75 7DHEE RGS(I) =rgsi,---,rgsm 2itlEd 5.
(2) BT 77 IOV A AN b RKEVEE, [ OHLER
HIDT T 7 I LU0 Z 7 B FET %R 77
DY AN RGS(I') = rgsy, - ,1g8, DEMRT T 7
rgs; \DOWTC, I OFLT T 7 BEHET 20 HET 5.
ZUT, TWWHEMLZY I 70T 2% 77 7D
YZ N RGS(I) =rgs1,--,rgs(l <m) ZFRET 5.

© 2016 Information Processing Society of Japan

Vol.2016-MPS-108 No.32
Vol.2016-BIO-46 No.32
2016/7/6

RGS(I) BZ2E573 5 T DILEZETH1EDIZT 5.
(3) 532777 I DY A XWRINTZF 794 X a LAHLT
HB5YE, ETOZREAEOETORT v MIXNL
T, W27 7R L, BT Z 7HE RG(I) 123

RUREM S S 7 %288 5.
4. T HEERRUVER
4.1 FHmZEER

REFIEZHOCTEABEOREAIAZ FHIL, EL WS
BEMPREFETETWAEDE S D3I #47 5. FHIiFER
WHHTAT =Xty MEEK 21RT LD, 5HEEDY
Ay RIZHAT23THEOEAE T -2 oRa T
W5, FOD Protein IZB T B EHEIX, PDB THWLH I
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AT AEAED V-T2 KL TWS, Mthlillxzn s
N—TIZEFNEEAEDOREAEA D FRNZ T L 72K D

% 2 Ligands and protein groups?

Ligand Protein
MTX! 3dau,3cl9,le7w,1d1g,1df7
BTN? 3g8¢,2zsc,3ew?2,2¢4i,2f01,1bdo, 1stp

UMP? 2jar,2qch,2bsy,1seh,1{7n
3k5v,3hec,3gvu,2pl0,2o0iq
STI* 1xbb,1t46,10pj,liep
2vk6,2f25,1z4v,Tw00,1rv0
DAN® 1v3d,lusr,l1sli,2qwe,leus,2sim
! methotrexate
2 biotin

3 2-deoxyuridine 5-monophosphate

1 4-(4-methyl-piperazin-1-ylmethyl)-N-[4-methyl-
3-(4-pyridin-3-yl-pyrimidin-2-ylamino)-phenyl]-
benzamide

5 2-deoxy-2,3-dehydro-N-acetyl-neuraminic acid
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35

® 1500 ® 2000 ™ 2500 = 3000 ®™ Without summarygraph

30

P

MTX BTN UmMP STI DAN

6 Total execution time for predicting binding site with dif-

RITHR (5)

ferent number of clusters

= 1500 ® 2000 = 2500 = 3000 ® Without summarygraph

05
i
£ o4
=
" 03
0.2
. I

B 7 Success rate of prediction with different number of clusters
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