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Protein ligand binding site prediction
by water molecule dynamics
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Protein and ligand docking is important for expression of protein function
and drug development. Protein 3000 project and other structural analysis
project determined much protein structures. And this huge structural infor-
mation is expected to contribute analysis of expression of protein function and
drug development. Previously, ligand binding pocket analysis was based on
shape complementarity and electrostatic interaction. We developed and eval-
uated protein ligand binding site prediction system based on water molecule
dynamics around protein. 2. F &
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®1 FKBP
Fig.1 FKBP

BN S U fEA N2 L 2 A, ST DT 67 TR, ZDIH 20N )T
VRSB ONEIZ ootz (M2 4) . RBKS TR EH 1 R S 7-E
ISR T B 2RO VHBENAT » 78T 105 THHZ E» D, 800 A7 v FU I &Nz
IO E FERENH D LV D,

KO\ E T FE, 1000 27 v 7 LU B S I SER O SEE 23, 0.828 TH Y, fEik S
EICALMEZ L TWDEENZWERDND. 72800 A7 v 7L ETIZ0.772 L\ )
FERIT 2072, 1000 AT v TREGOFEIRIZIIT 2 FH1E, 0.157 THD. Ko TORET S
R I CIE AR DA X DN T b MM B B ER DN S.
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2 [HE L7 AEIED D ORHTHE . A0 wireframe 237K 531232 < B S 7= fElk 4 229
FERIAY 1000, £Afilix 800 24 vy hOBEE Lizb . ThEhnEEHEERT.
Fig.2 The result is analyzing from fixed structure. yellow wireframe shows site which much of
water molacule is observed.
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Table 1 The number of site that observed water.

vI=zl—vav | A B-1 B2 B3 B4 B35 B-6 B-7 B-8 B9 B-10
FEAEBAEOPE | 0 1 2 2 1 1 3 1 1 3 2
ZFofiofEs | 27 22 40 38 34 33 31 28 37 36 42
| 27 23 42 40 35 34 34 29 38 39 44
A:20ns [HED MD v alb—vary B-n:EEETICnps ®MD ¥Ialb— gy
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Fig.3 The graph shows average of water direction.
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RpL, 2Ry EE EIZKEARRHY, A (8ps) TIEHARE BRI T=Z2, 6,7ps D
HIBMEZ B2 DI E L BHISN -T2, &R T v T vay hOvIalb— 3 v &fif
WLieEZAh, 1, 2 HOBFERICENDERBEDFT RO o7, BefEke LT, X4
D& LRI BEDINER0, SN OFEENBOKMEZ R TSI A R 5D, WK TN
WL B SN AHEE L CIEBAKEOBRENTFAET ZALICEL Ao,
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BRI BEEY T RBFEGT DD, IGHEEALICKFI L TW DKM En D 2 &
ICE > TERAX—REELRITNLY. ZoPHHITEAAH=FAF—czr brE—
Wb AE—MICbHETDH. e bfEEGRITIE, ARRKIZE RN &A7EORIFI A 5 =
YRR E—ICAFITH Y, BKMES v — T x TR LIKiE, KBRS OMZENTER T E
RNWTZHZ U ZNE—ICAF E 2D bThD.

ZUNTEDY T RGO TR Z T 572912, FKBP ZHW-MD v alb—3
VERATRG, X RTBERADOKGTDEAF I T RAONTIT 2T o7, EOREE, ¥
VR EORETIIARSTREE LD L BRISNAHEENFEL, VY NEGHMT
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4 A FvTvay hEFESTFER. E/D 6ns, Tns, 8ns ZRr L T4,
EBT Y T RESEERMLAS TR, T2 O WM

Fig.4 From left to right, the results of snapshot 6ns, 7ns and 8ns are shown.

The uppers show active site side. The lower show the back.
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b, VAV FREATNLUIMCB W TRIET 2 & 2356, O X5 2ok, o)
Ty BB U RIGEDFES, T4 —NT 4 T ICHEREE 2 R4 HEREEZ NS,
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H5.
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