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hibitors of Mycobacterium tuberculosis Phenylalanyl-tRNA synthetase (PheRS). [Methods] In
this work, Mycobacterium tuberculosis pheRS gene was cloned and overexpressed in E. coli,
and then the purified recombinant enzyme was used to establish an high-throughput drug
screening model. After establishment and optimization of the screening assay, a primary
screening was performed with compounds library and microbial fermentation collection in our
institute, and their anti-bacterial activity and cytotoxicity were assessed further. [Results] 9
out of 11 600 compouds and 37 out of 5 200 microbial fermentation samples were identified as
primary hits. [Conclusion] 6 microbial fermentation samples inhibited enzymatic activity of
PheRS in vitro and growth of Mycobacterium smegmatis, and showed lower cytotoxicity.

Keywords: Phenylalanyl-tRNA synthetase, Target, High-throughput drug screening model, My-

cobacterium tuberculosis
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H37Rv (RN R -tRNA & B2l i o 735
B FEIL [ B (o), VU SRARES . R fRIESR
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pheST eIk FRAA . W7 56 UE 3 71 (14 TE A 14 o
22 EEFRNEKRKFHFEFFSRIAERGgNL
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3.1.1 PpET30a-pheST FLHBRIRIMIIE: 205 LL
iR H37Rv JEHZH DNA Wi PCR
P34, 15300 DNA F B SR ZME-tRNA 5 AL
it () pheS (1 026 bp)#il pheT (2 496 bp) LA F
BR/MAFF(E 1) S A T Bokidfan s
4 T-pheS #l T-pheT ., WnsEs )y i fridk, liti&
5 RFY)F BeA G IE AT RBS (B IALS &7 )
(1) pheT &R B &8 B pheS DL K Zetk ALy
pET30a [F] B i 42, K15 & 4 Fi ki pET30a-
pheST . £ DNA 745 5 E ] pheST &K 351 Fl
AR I 13 615

3.1.2 HERSFITEEL PheRS MIFRIAFLE{L:
W5 B 41 % 1K iUk pET30a-pheST #41k E. coli
BL21(DE3)&Z &4 i(&l 2), & IPTG #ER)A,
il SDS-PAGE HLUKRGIN GV H, 455 W/Rgs

A AP PheRS 4xfifpf 3] T ARG #Rak, I
1, pheS LR ZRISAY o WILZ) 35-40 kD, pheT &
B W HEZ) 85-90 kD, SDS-PAGE #&:illi4h 41
aifb )5 0 A AR E EERE, Jei AT I,

bp M 2

pET-30a(+)

pheT

pheS

1 pET30a-pheST E4H B ufEH] 4 E R

Fig. 1 Digestion analysis of pET30a-pheST by
restriction enzymes

1: M: DNA marker; 2: pET30a-pheST; T ZHJFiki4: Nde 1,
Xba | #l Hind 11 =145 R,

Note: M: DNA marker; 2: Recombinant plasmid pET30a-pheST
digested with Nde I, Xba | and Hind III.

2 “FERERZER SDS-PAGE

Fig. 2 The purification of PheRS expressed in E. coli
¥ M: Protein marker; 2: ®FEE; 3: MSEBEE G0
HH; 4 faifkEA.

Note: M: Protein marker; 2: Total cell lysates; 3: Supernatant
fraction after centrifugation; 4: Purified recombinant PheRS.

3.2 PheRS HYEEF M BN E

321 EH PheRS ERELFENRIME: A5
137 <TF, o8l 1 pmol/L IKH ATP AR,
7=H) AMP BT [ PheRS 15 XA —~16 1 84
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(U), 455585254 AmODsg/min 4 15.675,
25 W IR ZH AmODsg/min {8y 3.925 (K 3), 4347
Bh B ) NADH 24 18.69 umol/L, EN4434h %
[ ATP 54 18.69 umol/L, Tfif S WA & i A
AR A 4 pg, TSRS32 e 20 PheRS
IS T 02 4 6725 U,

322 RMRESEREMXZR: AR IREE
AR Z2 P B S P A A VR BE, 43
ANIA] PheRS Wk BE T B S i %, 55 R B Kb
TR A4 VR B 3 i e, PR R R AT
LML ZR (A 4),

3.2.3 EiH PheRS ERARMENNFEME: A
FEH, PheRS HEAL SN (A 4338 ATP.. Phe,,
R IAE [ AR BE R 254, il i —
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900 r
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600 | ¢ Control

500 | ™ Reaction system
400 r
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200

AmOD,,,

0 5 10 15 20 25 30 35 40
¢ (min)
3 PheRS 11L& R A R RULEE 1Ll
Fig. 3 Experimental determination of the reaction rate
: Control: XIH&; Reaction system: 100 pL [ W& Z HImA

4 pg PheRS.
Note: Reaction system: Reaction system with the PheRS at

4 1g/100 LA
y=1.473 3x+5.5279
R=0.993 9

AmOD;,/min
[\]
o

0 4 8 12 16 20
PheRS (ug/100 pL)
4 REMERSEREXER

Fig. 4 The reactional rate as a function of the
concentration of PheRS
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LEREHA: {E 28 T-43 <T N, FEE IR
JE R T 1 SO AT INER, IFAE 37 T WA
kB femy, PSR 37 T IR,
3.25 RMATER R RIS ERIFNE: A58
SE T AN 2N S TRDGE S5 7 A48 2R 114 5 ) (] 8) o 45 28
FAE—E BT RITE N, SBAA R F AmODag

(B 5 SO N (a4 1 R A2 DG 2R o Sz ][] ot
50 min &, WOGAE 2k B 8 T BTSN R R,
035 |
030 |
025 | )
S 020 | 7=0.013 9x+0.104 5
- 015 .2 R*=0.963 6
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1/[S]
5 PheRS T /E4 ATP BUKEK & #8050 E

Fig. 5 The curve of Michaelis-Menten equation

$=0.002 3x+0.037
R=0.9129
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Fig. 6 The curve of Michaelis-Menten equation
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Fig. 7 The effect of the temperature on fluorescence
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400 e Control
= Reaction system
200 1
O 1 1 1 1 1 1
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# (min)

E 8 &EEIXTIRSIERIZ AT

Fig. 8 The effect of the reaction time on absorption

VIR EL IR 2R, IR W BdE A R FRE R Se it
W SAR AR A YA A A, BR e Sz iz Bk ] iz 42 3l
1E 50 min Z N HH .

gi ERTR, Sk )E B mE N S5 SO
IR 37 T; SRt E] 50 min; T 4 ng/100 pi;
Y ATP Z&HeEEN 2 mmol/L; Phe &¥kJEH
2.5 mmol/L,
3.3 AiERIRE AN
3.3.1 DMSOKEXEGEMRIRM: SR
A3 HIIA 0-6% DMSO, MEEA[H] DMSO ¥ FE X
SR A ZR iV B s (] 9) . 45 SRR,
DMSO ¥REEF T 3% ODag B B N5, [

I E 1A 2 e e DMISO ¥R FE AN i 3%

332 REAHEEREPERTBIFM: BTSN
IR R AP RS 340 nm AR ISAE s IS T T 2%
F2(%1 10), THAIZRIAY (5% 1=15/0.643 75=23.3,
A ARG H R 3 AR,

3.3.3 FLiRIH—MARREMIEMN: AR
TSI A 22 H B o 2 R 4 e R e

AmOD,,/min

Control 0 1 2 3 4 5 6
DMSO concentration (%)

B9 DMSO iREXEEE MRS
Fig. 9 The effect of the concentration of DMSO on en-
zyme activity

15
15 .

AmOD,,,/min
= Y- T

W

0.53 105 0.62 0.46 092 043 0.61 053

1 2 3 4 5 6 7 8 9

B 10 KRR F &L o B iE M A N A 32

Fig. 10 The effect of single component to the assay

TE: 1o BIEX BR (RO 22 0in); 20 BT B (RO R 22 i +)Te
Yy ATP); 3: FPEXT BRSO 22 iR+ tRNA); 4: BAEXS
PR (SN2 DI +IC ) Phe); 50 B XS BE (52 i 22 | +1il); 6
BAE XS BE (S 2% 0l +DMSO); 7-8: BT A (52 i 2% ik
+RIEREFRIE); 9: PHAEXT K.

Note: 1: Negative control (with reaction buffer); 2: Negative
control (with reaction buffer and ATP); 3: Negative control
(with reaction buffer and tRNA); 4: Negative control (with
reaction buffer and Phe); 5: Negative control (with reaction
buffer and PheRS); 6: Negative control (with reaction buffer
and DMSO); 7-8: Negative control (with reaction buffer and
ferment medium); 9: Positive control.

http://journals.im.ac.cn/wswxtbcn



1444 s AR

2012, Vol.39, No.10

BARRREUCV)LL S Z', TGS TR 7 T4 74y
Br, SRR 5 96 FLAR hiFA 7 e, 435k
AR XoF HEOAS (T T S AR 2R ) 1 BRI X BRAl, gCiE
TT—IKR R0, B 3d. CV mewr=0.769%<20%;
FEE AL TR AR
34 HmIFIRER

ARG AT 2 KT 30% A Sl A S FH
PERES . ERRE T 11 600 MESYIRES, Zit 3
AWy B S R P R A SR A HERR, B3R AT 9
AP S PIRE S, PRI R 0.078%, 7344t
FERXTRE Y 5 200 A& BERRE S alE AT T i
1, 28 3 Ay AT DA S AR BHE S SR A0 HERR,
LR 37 AN HA NN PheRS 15 14 4 BHM: & 182
WRES, BHPERN 0.71%, iR IEAYIkE ATk
RO S PR AR I E DU 1, 452K 1
ABAEAL B W (C-1)F1 7 A B & B i ZE T 7K
A KPS B B LR e, S5 OR L
1.

®1 PAMAREIEETEL R UEEY

Table 1 The inhibitory effect of positive samples

‘ A B
S Inhibitory rate of XTI A TR R B AR
Sample PheRS activity Inhibitory zone (mm)

(%)

C-1 61.3 245
108AB-01310 34.1 8.5
109FA-00482 415 8.0
109FA-00484 475 8.0
109FA-00494 445 8.5
110AB-00614 48.6 8.5
110AB-00631 53.1 11.0
110AA-00733 354 125

35 MTT ARNMMEERRER
AWFFEA R MTT R 17 F R B
KBRS VE T B9 BRUEAZ -EL WA il Raw264.7
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ANIRAETE 2, 7 SR BERFE S, {45 110AB-
00614 LML EEIERCR, R AR E R T4
TG AET5 I AE 80% LA |, AR BETER /NG 2).
BZAFEN T 6 ANAEREZK S RIHT o BT Ry i 2
A RAF I TE M H RN & BB P RE &, (E
fRift— P IRAMN T

2 PAMHSIER TR Raw264.7 AETEER

Table 2 The survival rate of macrophage in the
presence of the positive samples

AR BB BE T B AR A R

S The survival rate of macrophage in
Sample different ferment medium
0.02% 0.05% 0.10% 0.20%
I09FA-00484  100.52 99.48 98.15 86.12
I09FA-00494  100.86 99.87 96.89 93.07

110AB-00614 30.34 9.39 6.76 6.33
110AA-00733 90.51 89.05 91.81 90.47

108AB-01310  110.68  100.99 94.05 96.03

I09FA-00482  111.89 103.92 100.90  100.47

110AB-00631  104.82  105.73 10448  102.02
4 Wig

ZAT-RNA G BGLE R T 0 A A il
AR B, B SRR S A Y
tRNA A B FE-tRNA . — L5 B 1 5 it
tRNA & B2 26, S SE0tE A M A
VI B T DL R 22 L AR B RS2 N,
J5 B E AR AP Bl S 7 AE F2 A PN A A K B0 s B
Z &b RN ERE-tRNA & S (PheRS) 5 B &
FHE-tRNA A BUBEZE 28544 DL S AR AR 1 1 22 53
WA F) Tl S A8 X 24 g in) i, [RIRS, PheRS 7
AN AHE PP 5 F R SF, R S5 BT B
PheRS il sSUA4 £ (1Y) i HEAR R AT 1] BRI E 21 X 22
Tl i B AR AT B T RS L AE R

ARHWFFEXF L5 AT R PheRS #5417 T vk
kL yEaif, S TAERENHNER, If
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