R EHKRE R

Journal of Tianjin Medical University

F21E 1
2015 4E 1 H

Vol. 21, No. 1
Jan. 2015 25

XEHS 1006-8147(2015)01-0025-04
SHP-2 il 37 25 2 A AL B ) g 322 5 o

e 2 £IEIE 2 T2 Kirg e
( LRAEER R AR B E BE 25 Rl , REEERI IR G242 BE , R R IR B ST BT, KL 30038452,k
HEERI KA 224, KA 300070 ;3. KA 25— 0 BE B 24524350, Kt 300192)

¥
L

RBE B MEt R A& GBS H SHP-2 74 7 25 L M AL A . F7i%: &R Discovery Studio 3.5 2tk L b e 3L T4 F 3
B 45 4E HipHop A7 & T Beth— 4K dh 4k 640 CPB M At ik A 2 th SHP-2 4] ) 25 L I A5, A Receiver—operaling curve
(ROC) 5 H7 77 i 2 7= 2k Yy 25 20 W) A2 A) 9 AT 30 38 JF 2 ZINC 238 B 94T J5 i, 3% & 2 A Schrodinger Suite 2009 F #9 Qikprop 43k
TR A 2o A A 0 B A AR R AR, IS S ARE aY SR S AR g . Z5 R &R HipHop #= CPB A S ik 5 51 #)
ETEANFREEFEY TR R B SAAEA I LB ad X A A 5k T 35 AN B A AR SHP-2 74 F ke 1o a4y,
i@ ADME TR AT 3R 3% 3 h 6940 -4 AL A 804569 ADME M, G508 i Pk 25 sL A AL RY T A T UG 4 SHP-2 /)5 25 464 0
sEARtRAG , BLR R B AR 25 R H) R AT 3R 89 7 ok A i HAUER B 25 Rt AR T — AN 09 8

KEER T H a2 ah ikt ; 2 A A AR AL SHP-2 4

PESES RI142 XHEARERD A

Construction and application of pharmacophore model of SHP-2 inhibitors
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Abstract Objective: To construct and apply pharmacophore model of SHP-2 inhibitors. Methods: Pharmacophore model of SHP-2
inhibitors was developed using 3D-QSAR pharmacophore program of HipHop and CPB in Discovery Studio 3.5, and the validation was
performed using ROC. Then pharmacophore—based virtual screening for ZINC database was carride out. Finally, ADME was performed to
predict properties including absorption, distribution, metabolism and excretion, which were compared with corresponding properties of
reported compounds. Results: According to the programs of HipHop and CPB, the pharmacophore models with the highest recognition
ability between the active and non—active molecules were selected as the optimal pharmacophore models, and 35 potential inhibitors of
SHP-2 were obtained. Compared with the reported SHP-2 inhibitors, these compounds showed greater potentials as drugs during ADME
prediction. Conclusion: These two pharmacophore models can contribute to the discovery and design of new SHP-2 inhibitors. Moreover,
the screening of combination of the two pharmacophore models provides a new perspective for computer aided drug design.
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Figl Thestructuresand activities of SHP-2 inhibitors for training set
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Tab1 The parameters of ten common features of pharmacophore

BRI 'S FRIETTR M SEARVEE MMULAC R VCECE

1 HAAA  53.223 111110 000001 4
2 HAAA 52358 111111 000000 4
3 RRAA 51.980 101111 010000 4
4 RRAA  51.882 101111 010000 4
5 RRAA  51.882 101111 010000 4
6 RRAA  51.882 101111 010000 4
7 RRAA  51.683 101111 010000 4
8 RRAA 51542 101111 010000 4
9 HAAA  51.181 111111 000000 4
10 RHAA  48.647 101111 010000 4
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Tab 2 The results of complex—based pharmacophore
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Tab3 The ROC results of 10 common features of pharmacophore
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4 47 987 38 836 151 9 0.808 51 0.847 01
5 47 987 38 853 134 9 0.808 51 0.864 24
6 47 987 38 837 150 9 0.808 51 0.848 02
7 47 987 38 833 154 9 0.808 51 0.843 97
8 47 987 38 807 180 9 0.808 51 0.817 63
9 47 987 43 389 598 4 091489 0394 12
10 47 987 39 603 384 8§ 0.82979 0.610 94
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Fig 2 The ROC curve of Pharmacophore_05 and Pharma-
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Fig3 The results of pharmacophore—based virtual screening
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Tab 5 Physiochemical descriptors calculated by QP
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PSA* logPo/w" logS* PMDCK!
12 104.97 3.19 -5.15 711.95
13 89.50 3.92 -5.99 675.37
14 87.45 3.10 -4.25 781.71
15 90.83 3.70 -5.19 601.74
19 113.43 3.58 -5.43 506.09
20 83.89 4.09 -451 488.74
25 105.23 442 -5.93 843.44
29 99.63 2.52 -3.47 535.42
30 140.20 3.18 -4.39 458.36
33 84.30 3.84 -5.03 528.27
I 77.51 5.81 -7.11 149.89
2 139.92 6.72 -9.76 8.73
3 208.73 -L13 -1.89 0.02
4 164.57 1.16 -4.00 1.76
5 160.47 135 -2.98 0.73
6 85.58 7.09 -8.63 55.74
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