22544 Acta Pharmaceutica Sinica 2019, 54(1): 111 -116 <111 -

FBUE e B R AIHI 7 AY & T KA K R 0 A

OB, FEHR, RWW, B OE, RRL, FHEM

(FEARBE TR 2 252 B, Lo 25 Bt B i st =, L3 200237)

WE: Ak e LR B (FTase) 15 SRR, FIH v B M4 BI 25413 1 Schrodinger #4462 7 Glide v4.0 72
FP AT RO A%, $R13 1 13 NS5 A B A% i SR PRV B S R B R (FTIs) Bk b 9. @ AR T
L& 8 (IC,, = 2.29 umol - LY) 118 (IC,, = 0.41 umol - L) 595 Je FEH Rl it 45 & 8550, A SCR BULAL & 8 il 18 3
RN Zn? A, YT R AR B BRI S Zn? R G IR ARG B A ) T AT B Y AR A .l i AR AL
BU TN G & B S MO8 R, A SOR B JE B FE R BEAM SR (FTIs) 1 kb & 05 B A i 2= ), itk — 2511
SERIHRAL IR 3RAT o 175 P R v 3 R 1) 7 B8 s A

KBEIR): VL JE I RE I, ST, KRG % AR R AT

hE S S RI16 RRFRIZED: A X E YRS 0513-4870(2019)01-0111-06

Structure-activity relationship analysis of novel farnesyl
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Abstract: Farnesyltransferase (FTase) was selected as a target for virtual screening of inhibitors using the
Glide v4.0 program in the Schrodinger software package. We discovered 13 novel structures as farnesyltransferase
inhibitors (FTIs) with moderate potency. By analyzing the binding modes of representative compounds 8 (IC, =
2.29 umol - L) and 18 (IC,, = 0.41 umol - L'*) with farnesyltransferase, it was found that compounds 8 and 18 didn't
coordinate with Zn?*, indicating that the coordination between FTIs with Zn?" is not essential for the bioactivity of
the inhibitors. The structure-activity relationship was summarized by analyzing the predicted binding modes of
representative compounds. It was found that the scaffolds of the discovered FTIs had room for structural optimization,

which lay foundation for obtaining highly active and selective FTls.
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Figure 1  Selected structures of reported FTls in the clinical stage
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Figure 2 (A) Crystal structure of FTase, the a-subunit is cyan,
the £-subunit is blue. (B) The FTase active sites are indicated by
blue and cyan cartoons, and the S1-S4 sub-pocket positions are
indicated by deep red curves
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Table 1  Structures and biological data of the 21 compounds. ®IC, values were determined from the results of at least three independent

tests and attempts to determine IC,, values were made if the inhibition rate at 10 umol - L* was larger than 50%. "NA: No activity

Compd. Structure Inhibition rate/% IC;/umol - L™

1 NV@ 45.20 NA®

[o]
HO.
N{/\Q
2 42.87 NA

Q
3 Naiﬂ s 59.87 2.47 +0.36
o]
(#]

80.50 1.59+0.22

5 79.48 1.48 £0.18
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6 70.24 2.83+0.21

8 91.29 2.29+0.85
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9 %o 67.97 0.69 +0.14

CN O
Y
10 \/@(0 12.02 NA

OH
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Continued

Compd. Structure Inhibition rate/% IC,,/umol - L™

QPP
12 O N M\Gﬂx Insoluble NA
o "o

13 N/A©/NOZ 65.93 2.724£0.01
0" g
14 "ﬁ% Insoluble NA
(o o] OM o

15 | Insoluble NA

16 Insoluble NA

17 Insoluble NA

18 78.07 0.41+0.18

19 81.48 1.65+0.29

20 69.10 2.31+0.43

21 98.71 1.18 +0.08
Tipifarnib 100.00 0.003 0+ 0.0002
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Figure 3 Predicted binding modes of representative compounds.
The active inhibitor is colored yellow and the FPP is in purple. A:
Compound 8 occupies the S1 and S3 pockets; B: Predicted binding
mode of compound 8; C: Compound 18 occupies the S3 and S4
pockets; D: Predicted binding mode of compound 18

SLIR IS
1 ERRKREESE

M PDB JE R % FTase J 411 i) 70 A1 4 1) 2
O AR 45 R (BE33)1A, 15 4 Bl I Schradinger £
¥ A 1K 5 2 B, #2485 R H “Protein Preparation
Workflow”, i 52 44 A5 B4 i &0 Fe A, 5 6 B (1 4544
AT AL, P &R & H OPLS_2005 /5 7t 4k,
sk RMSD /N 0.30 A, flfk J5, R H “Receptor Grid
Generation” 15 He A UG A% £, 4% BUE SN DL i 45
P A B Ak ED7 oy, 245 K/ 14 A TS LAYy
MR RR GG M X d . B g5 4 b - s /N T 0.25 11
e R T, E AR R G N s SN 1.00.

SIS N AL 20 2 5 AN/ 4 F 1) SPECS H s FE
(2010 4F- 3 H fix) HEAT AL FR, ¥4 Bl CHLR F 11 5r 2%
Bk. %45 F7E Schrodinger #4 G111 LigPrep 2 7
HE 45, 1 OPLS_2005 Jj 37 4= it — 4k 45 ¥4, 43 e FL A
JC A A B B 3 455 pH B 7.042.0, 4R R R =
YR R TG R, RS8N N FRE2 3R
B 8 MR BB R AN 32 A ARKI R
2 DFXE

R OL9% 6 5% H Schrédinger #24F £1 7 Glide v4.0 72
P AT o F 5 e . TE R A0V 6 2 A I8 Bk ¥ L 45 T Ak
ED7 H ¥4 # £1| 3E33 i 14 45 14 1 IR W) 45 & A7 s R 56
TIE T 2 BB R 2 7 VA ) T AT MR AT SR . S5 R



116 - 2422244 Acta Pharmaceutica Sinica 2019, 54(1): 111 -116

N, EDTHEA B =X g A e 5 KL 8 f
/N7 A 2 (RMSD), 15 0.96 A (& S1), iEM
T AR S HR A P 0 G AR R 7 v R T S

SPECS £ 4 P2 H (19 /N 43 7 B 56 SR FH b v s A
i\ (standard precision, SP), 315 & B A X B R 5, 1R
I G-score 1 73 U B 7 12 45 SR HF 44 1T 1 000473 1 Bifi
J& Tl 42 53 12K FH s kG T A5 5 (extra precision, XP), 5
WA BH 4 T+, 13- B4 G-score #1431 100 MEAE . ARG
XTIX 100 M S AT R K, IR EA15 FTase 145
A, B 4Bk 21 N0 S W kAT I SR P
i (Kl4).

(SPECS)

Glide SP docking

Glide XP docking

i

Compound selection

13 hits — Biological test

Figure 4 Virtual screening flow chart for FTase inhibitors
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Table 2  Screening system of compounds in vitro enzyme assays

Assay N-dansyl-GCVLS Com FPP
FTase

buffer (L mmol-L%) (10 pmol - L) (10 pmol - L)

88.6 L 0.2 uL 0.2 uL 1uL 10 pL
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