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Abstract: Objective To clone PE_PGRS35 gene of Mycobacterium tuberculosis (MTB) , construct recombinant vector
pET28a-PE_PGRS35, express and purify the PE_PGRS35 protein of MTB H37Rv heterologously, and explore a new target
against MTB after bioinformatics analysis. Methods The PE_PGRS35 coding gene was amplified by PCR and used to
construct the expression vector pET28a-PE_PGRS35 by recombinant cloning technology, which was transformed to E. coli
BL21 (DE3) after successful sequencing and induced by using IPTG. The obtained PE_PGRS335 protein was purified by Ni
column affinity chromatography and analyzed by bioinformatics. Results The pET28a-PE_PGRS35 prokaryotic expression
vector was constructed correctly as identified by sequencing. The PE_PGRS35 protein was mainly expressed in the form of
inclusion bodies, with a relative molecular mass of about 53 000 and a purity of 90%. Bioinformatics analysis showed that
PE_PGRS35 protein was an acid-labile protein, with main secondary structure of B-sheet and random coil, and no transme-
mbrane region, which was presumed to be an extramembrane protein with 39 phosphorylation sites and two conserved
domains. Total 10 proteins, including Rv1769, PPE8, PPE64, PPES4, PPE24, PPE16, PPE35, PPE6, PPE28 and PE2,
interacted with PE_PGRS35 protein. Conclusion PE_PGRS35 protein with high purity was successfully obtained, which
provided a reference for the further development of new targets for drugs against MTB.
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BB A A7 B2 T 5 0k $2 3 5 65 30 R 5
DNA £ 390 F AR AR (A A FRAH]
H W2 (His) %/ IR S EHUAR CHRP AR IC A L=
P/ 1eG A ECL R P4k 2% &6 i Al ) & .57 -
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1K pET28a-PE_PGRS35 ¥ AL 2 E. coli BL21(DE3) 1,
P HBA T e T P PR B 5 50 pg / mLRIRE R K
3 mL LB &R 323 7,37 °C, 220 v/ min 38 R R 4
FER i B 29 R G55 4 1 0 100 L] 2 2
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TR E L8 910 x g B0, 3F LI, PBS HE B R K
UUUE , RSB RS |, o BB i e s
FITVE W HEAT 12% SDS-PAGE 43 #7 , % 1 i 5% ik Y
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1.6 @ BKEBAZ O HHEATIEES T 20 mL
S 2% s v (20 mmol / L Tris-HCI, % 1 mmol / L
PMSF F14H B4 25 11 B ) 018 &, pH 8. 0) , #E4 7
PRI (D)3 400 W, TAE4 s, [H] 88 s, 3£ 20 min) ;
4°C,8910 x g B> 20 min; WAEVTIE , IR TR 4
(20 mmol / L Tris, I mmol / L EDTA,2 mol / LJR %,
1 mol / L. NaCl, 1% TritonX-100, pH 8. 0) Y 31K, 1A
2% i (20 mmol / L Tris, 5 mmol / L DTT, 8 mol / L.
JRZE ,pH 8. 0) V&R AL AR 4 “Cid 7 ; 1R ,8 910 x ¢
B0 15 min, ¥ PE_PGRS35 25 134 /i1 2 20 mmol / L
Tris-HC1,0. 15 mol / L. NaCl, pH 8. 0 Z& M , 135 L s
Ba 3 ABEITAE, 720 mmol / L Tris-HCL, 0. 15 mol / L
NaCl,pH 8. 02 M rh B i 4 s BB i J i A 1 1
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Buffer (20 mmol / 1. Tris-HCI, 20 mmol / T. B M |
0. 15 mol / 1. NaCl, pH 8. 0) i H A9 25 11, 4L it
W, B PBS BT AR hiE i 5 , #5417 12% SDS-
PAGE 7347 .
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WM 51— 2, 2 W 5 kL pET28a- PE_PGRS35 14
HIEH

bp M 1

5000
3000

2 000
1500

1000
750

500
250
100

M : 2 F T marker; 1: H A EEFA 1747

1 PE_PGRS35 3N 3 P4 Lok 4]

Fig. 1 Electrophoretic profile of amplification product of
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Fig. 2 Electrophoretic profile of colony PCR product of PE_
PGRS35 gene
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Fig. 3 SDS-PAGE analysis of expressed PE_PGRS35 protein
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Fig. 4 SDS-PAGE analysis of purified PE_PGRS35 protein
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Fig. 5 Western blotting of purified PE_PGRS35 protein
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Fig. 6 Hydrophilicity analysis of PE_PGRS35 protein
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Fig. 7 Prediction of phosphorylation sites of PE_PGRS35

protein
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Fig. 8 Analysis of conserved domains of PE_PGRS35 protein
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Fig. 9 Prediction of transmembrane region of PE_PGRS35
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2.4.4 " HLET S REEF TN SOPMA X 44 %)
PE_PGRS35 5 1 A9 e A b 47 1), Herp o- 1L
(Hh)1094~, 7 19. 53%; B4 (Ee) 1571, 1 28. 14%;
B-FE 41 (T 404, 15 7. 17%; TR i (Ce) 25 i B
&, 252, 5 45.16%. HIt, PE_PGRS35 (1) % —
REAEE AN B-Ir MW . SWISSMODEL
T HXF PE_PGRS35 8 1) — % 45 ¥4 47 15000 - 44
AR Hh A GMQE F1QMEAN 5 /M5 7844 7 i 1
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Fig. 10 Tertiary structure of PE_PGRS35 protein
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FWE AR — L O TOR A B T 1 AR50 (4 40
HLH R ) 7877 K id 7 07 i, A 54 B AT 2
ARG R

PE Il PE_PGRS £ F W 9l I\ Jhy J2 1 1 70 BOAT
P P AT RE B3 ) T, 25 20 RO TR 2 1] A 400 i 3%



rfE AR W A2 A 2023 4F | A58 36 458 18] Chin J Biologicals January 2023, Vol. 36 No. 1 <37 -

T AH BAE FH LA B RS v 5 B AR R A AR
I SCHRARAE , 22 MTB JE 230 5 & BE T PE A9 2 351K
K, 5 MTB A5 K 41 5%, 1t 36 4[R5 PE 3
PR R 63 A3 A 18 35 FE K 41 (1 R PE_PGRS
ALY, 1 F PE_PGRS 3£ K N-A 5t (1) PE 254438055 38
A PE DR 5 B[R , 2 BH S S L R ] 6 R )
PE_PGRS i [ 5 1 22 35182 R G il A RS R 1Y
AFMIFAAER KR ZER R F TGN R S 5072 5
G328 16 30 S AH S S SN, A B T T R MTB H A A
FURHLE, AT &M, PE_PGRS33(Rv1818¢)
FEHEI SR FT B A0 2 8 ] 1458 HO e B g A i g &
TR N 35 A 5 5 B WE A0 i 8 T FERBEY . PE_
PGRS42 (Rv2487¢ ) W & WUAE A 45 A% 9 12 Wi R 1 1Y)
ik 2541 . PE_PGRS39 (Rv2340c) 1 h— F 41l Jf
AN 1T RB B AR A -0 DR R A BLVE R AR
HHEA 5 & OV ¥ 11, B FIRA T s
KN

PE_PGRS35 % [ 1 Ru1983 3[R 4kt , HL & JL 1R
¥ 90 A5 SF PR AR 5, & MTB T4 A 197 i . PE_
PGRS35 J& —Ff & 588 MR SR E H i, %A 11
MR C-ARIm 25 F I . BURGGRAAF %5 HF 5% %
W], PE_PGRS35 7E 1 7 73 B AT 0 vh 38 0y S U 26
BF, LA TRV 43 BT 1R A4 TR 3R 4 T LA T MTB &
1 LipY (LipYtub) , PE_PGRS35 2K [ % 3k [ ¥ 7 A%
FF 5 FI 7 7E MTB 1 PE_PGRS & [ 2 A3 5 1K 0%
PE B TE G T WA AR 28 R0 B 40 A 52
hEHEEZEN . CAMREMN K PE_PGRS35
T 2H AR Y 2 Hela FI HEK293 | iz 4 g v 347 m %
SR Z15K , 5 PE_PGRS14 .PE_PGRS24 %5 7 SLH 4t
JB T4 E K . PE_PGRS35 J2 75 8 YL 4= Fi %
Tl BCG 19 48 rp gl U B — R LI, 7B 56% 114 245 895
FBE X PE_PGRS35 H & /b —Fh JIKAG BHM: SO, 25 4%
5 e 20 iR B PE_PGRS35-P4  P6-P13 1 P24 [X.
I, E 8 W98 B0 6 B, 3k B A FE S5 A% 1Y) B g 2
Z W] g A 2 Wi ™. PE_PGRS35
HHERD2 X A, fF MTB 3 4% PR SF A7 7E o
GROVER %524 , PE_PGRS Z % h{ f1 78 Jili i &
JI 25 T 11 ol e a5 ) PR 2 2 2 A 0 e
WA 1 7 Ly . Rt , PE_PGRS35 &
P AnART 7E 25 %06 s R AVE T, L ST e Fn A= )
AR AN, A Rt — 20T

ABFSEY 1 T PE_PGRS35 S L, 3141 )
U5 HH AN H PO T pET28a 244 , 28 DNA M JF43
BT, DU 245 545 900 40 5 PR 371 A — 35, 6 BH E 4 ok
pET28a-PE_PGRS35 # # % Jj . SDS-PAGE 43 #1 i

7, 55 0 EE 41 TR AR AR 23 5 29 53 000 4b T LB
AT, KR/ANS T 45 AR — %, 724 Western blot
43T, F3K B PE_PGRS35 2 11 LU 1k 19 6 =X 4%
e, HEA BRI RN R, X 5RZ MTB & H 2
1222l g A ARG A A B R AT T A R
afifk,, RAFAEE B AR R A, 5 et 22 2l
)5 19 PE_PGRS35 & M il % 2 se bk . AR5
F£ PE_PGRS35 WP 5T | 45+ F1E5 B2 X 45 J5 TR 2R A7 17
WS B 0T . PE_PGRS35 AU 45 HL 50 4. 89,
FUETR BN 48. 30, )8 TIAMEANRRE TR . FELR K
- TMHMM i PE_PGRS35 & [ oI5 I X, L1
T A R r T 5T P B HER R 0. 006 19, HET N
JE AN . MAWUENYEGA %23 #F 7 MTB |
T-FPEE 09 40 i 5 057, TE P PE_PGRS35 2 H 22 v
TAMIBE |-, X 5 WOLFPSORT 4k {F /3 #fr 45 S — 3%,
W] PE_PGRS35 4 [ Al B 7E MTB 55 15 3= 401 Jifd 2 []
RIEBEMIAE . H 9S50 T8 R - S M
W EH, (5 73. 3%; PE_PGRS35 & 39 MM 1L A7 14,
TCHNG i 45. 16%, WS S5tk G . CHEN
SERR I, 95% 1Y PE-PPE 45 A X 5 ESX-5 70 b R 4
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