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Prokaryotic expression, purification and immunological activity determination of

PstS1-Ul fused antigen of Mycobacterium tuberculosis ,
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Department of Microbiology , College of Medicine, Third Military Medical University, Chongging 400038 ; *Department of Clinical Laborato-
ry, No. 324 Hospital of PLA, Chongging 400020, China)

Abstract: Objective To express and purify Mycobacterium tuberculosis 38kDa ( phosphate transport sys-
tem protein 1, PstS1)-Ul (urine protein 1) fusion antigen and determine its immunological activity. Methods
The PstS1-Ul fusion gene was amplified from genomic DNA of Mycobacterium tuberculosis by Gene SOEing
methods and cloned into pET28a--a prokaryotic expression plasmid. The recombinant PstS1-Ul fusion protein
was expressed and purified by affinity chromatography. The immunological activity of purified fusion protein was
determined by Western blot with serum of active tuberculosis patients. Results The pET28a-PstS1-Ul expres-
sion plasmid was constructed successfully and the expressed fusion protein was 57 10" in molecular weight.
Western blot indicated that the purified protein was able to react with antibody in serum of active tuberculosis
patients. Conclusion The PstS1-Ul fusion antigen was expressed and purified, which lays the foundation for
its potential application in the serodiagnosis of tuberculosis.

Key words: Mycobacterium tuberculosis; fusion antigen; prokaryotic expression

HHIJﬂT?*PFE’JIIﬁE%wbﬁﬁ&%?*ﬁ% El’)ll BRER kS ~ 8 JE, AN B RATE R — 2y AR R L 0 A
FEAARK AT, FEl o AN B T M e s st (EOR K. MR BUSR J ic fRT SR ) &, {HLBH P 3 AR
FEINVIGESS, A nTmF%ﬁ%&ﬂﬁl||<J¢.-LQHJ§%JH€ DRI, AR R A 2 sk IO P I, 375 2 P 1 R 12 W 4
Wl o LT 32 W i TR Rkt | RSCARAER 4 1| P
ERTMA B=FEAFARERBOCUA) - HEJZ DA R A EL R L A 2 W AT TR

oy R T R SR, PR, X
FEEMA N (1973 - ) 50 L4 Bt B e, e B PR G A% R PR S A7 7E S I, RIS [ A
@W‘”W*}T'MHW?L a1 1 (023) 68752239 Bl XA A BOFF T 7 AR bR — A —m . A

AR S HA L, G 2 (023)68752240 , E-mail ;. hoolugquan@ yahoo, com. ¢
e 006,00 10 0 e SRR R A BT T I L 4




1474 5 = % B

K ¥ % 29 %

TRZFFFRPEYUR, (i B A — > HURAEIA ] WHO
R 45 832 W B0 I BH P R R, B B P R K T
80% ,FESPER T 95% *'.

HURITA R it R I AT A — SR AN [ Bt
JRALG A NG FE T 14 5 — A AN B I £ 7 —

PR a1 T JCRE S AR, o K
AL R PR AR AR S G R A R B, AR

%ﬁﬂ%%:ﬁﬂ&Mﬁ%%ﬁh%ﬁLM$M~

6 G A M X SR LW R BB 4L A . fE HETE
FJJ)&%}%L 1,38 x 10" i J5L( B PstS1) Jik 45 A ik b
W, ea8kETrEZomamlH " . mul &en
SR R I — A R R YR e LR .
U AT FOH 4 S PstS1 1 UL 8 (A9 35 R A B i 4

$U3 il R PR R 3K 7 A B AU SR £ T BB AR i
7 B %

1 ME5RF*®

1.1 ##

SRR (4 1 DA 1 DA ik 4R A pET28a Bk g A 51
YRR U188 CC S RUEHE AN LP Tag MW [ TaKaRa 43 7]
CRFE) o 1 ]335 sty P Wil 28 A S0 0% I 5 ST B A 22 324 16 g
1.2 psiSl-ul @&4-JKH 5 3%

SHYEARE W I T 4 K514 patS1 SEFH 519
Pl pstS1AE[H FHFE A4 P2 ul A FHf RS54 P3 ul
LR UES 14 P4 o PLY S 39| A Nede | B VI47 85, P4 1)
5'%ig | A Hind AU 45, 76 P2 P34 5" 45 5] A 4R linker

¥ 41 5'-GCTCGCGGTCGGAAGCGGLGGTCGCCGAAGCGGLGG-
TGGCGGCAGC3', 3| ¥ I 91 & Pl 5'-CAATTACCATGGGA-

CATCACCATCACCATCACGTGAAATTCGTTTGCAT-3" ( &} {4
g b pstS1 BED 5'5 791, Bk 6 N ULEBE S, FRIZ R
Neo 1 fiff U] 47 £1) . P2:5'-GCTGCCGCCACCGCCGCTTCCGCCAC-
CGCCGCTTCCACC-GCCACCGCTCCAAATCCTCGCGA-3 () 14 3
S0 psiS1 BEH 355791 P35 -CCTGCCGCTGGAAGCGGOG-
GTGGCCGAAGCGG-COGTCGCGGCAGCATCGCACAGATAAC-
CCTG-3" ( FHAE4r A ul JE[H S' Wi FE %)) . P4 5"-CAATTA-
AAGCTTCTAGCCGCCCAGCGCGGC-3" ( A4 }}1 ul SE[H 3o
IF51, F 928 Hind I @407 85) .

VLSS KM BOFT AL £ DNA SR, LA PL L P2 g5 4,
FH LP Taq B4/ 4% PstS1- linker ;5 BE, FELL P3 FI P4 5|4, 47
54 linker-ul KB, 19 Bl SRR v 3k 05 40 50 e [ g 3 9 4~ H
B, A Um0l S D BEAR, LA PL P4 g 5] P4
pstS1-linker-ul #453EH ¥ PCR =8 b7 e 01U, 5 pMDIg-
T &R T4 LB IM109 B AN b . S BE P o e
TR PCR %3¢
1.3 E4 /i #5 pET28a-pstS1-ul &4

22 % E 1) pMDIS-T #R4K 5 [ i 17 8% %, $2 HLA9 508

Neo | F1 Hind T ALEGYT, 5546 W] Bl D) 17) pET28a Jikr % 1% , 44
FEHEA L ) DHSa 8857 25 40 18, X3R5 10 J 41 A TR D)
Fn y: %
1.4 GkASH0R & F £ IA R S

5 T AL TR b K B Y A5 1 BI21(DE3) |, AT 1 mmol/L fy
IPTG i 3k 5 h WO AR . A PMSF #1775 (4] B /o 10 17 4
PR, 12 000 x g &0 20 min, JLIEE T 5 8 mol/L JRE /Y
0.1 mol/L Tris + C1( pH 8.0) #*, ) Ni-NTA %12 HrH: 4l fk | i
UEMRIE L Sephdex G75 431 i i — A Bl L R4k &2 0 | PR Rd
L 0.2 ml/min, PEBLEE sl PBSOSIEGA 8 ¢ AL 0.2 g,
BERR A M 1. 44 g AR S0 0.24 £,1 000 ml,pH 7.4) . I
IR SDS-PAGE 43 Sl AL 2R A7
1.5 % prEduikeydil &

WA S AT (AR BB A e e L FL k. T 2 ik
S GR BRET R 7 d Bss 1 vk, SR S 4 U, O T AR IR
G 1 RS I E M . 3 6 0 5 00 A R A, Ak e - 20 C
AT
1.6 Western blot # M| #k A% & 69 %08 5 E 1%

FFAiAE Y G 2R [ 28 SDS-PAGE, $£ F[1 £ PVDF i |, 4%
AP b A i) o) S b i 75 2 150 200 L R T Al Al At A Rl
iVE 4, F HRP AR 12 0 F 5L R 1gG 8 HRP FRid i -E 9T A
1gG 120 Pkl , DAB 3 & (7

2 &R

2.1 pstSl-ul @43k K64

K R PR, NS B P SRR 4 b b 1
1 700 bpfy DNA KB, S #0148 A h—8. 4% PCR =40k
SEREF] pMDI8-T 344K ch | FEifE— 2 vERE B pET28a ik Tk
Z2MFY) PCR SE A R BEFF 5 1. S A5 R 0L 1, i
L5 R FW], pET28a 40 ATF 3 5 i — B, 5 0 B 45 8
SHRCFF R H37 Ry Bk 14 15 41 bE 45, T 51 TF 86 08 35 1F o 09 Bl i
HE, FEM-HUIR AL Z 0|, it 7 B linker 731, h— &4
15 AR Y 20K, L AT RLGF A9 0T vE Fdr &k, 0F FAT
SRS ) 1 AR IE LS 82 1 eh PstST R UL JE /G R SR 4R 2510
()73 [E] A 42

8 000 bp—
5 000 bp—

2 000 bp—
T 500 LF‘H
1031 bp—

500 bp—

MAffe ;1 B4 4z Neo | /Hind Il W& 40:2 . & 40 /5 45 Hind 1 &
84,3 . pET28a Jfi 41 Neo | /Hind [ll 285474 . PCR £ % 4
1 EARKMNEE



515

MEE™ 5. G5B BOF R PsiS1-UL i B9 8 (Al Ak B 3L G i 1 i 1475

2.2 @hAE GO BALFE R AL

S AT pET28a- pstS1-ul FEik ik (9 K e & 1 BL21 i
Sk PTG AW AR 1 mmol/L,37 CifS 5 h, WifS
T AR 1) 8 1 L D L A T S L AR AR R 4 T TR 57 x 107 A
17 1 R FOR I E R, S AT . A5 S o e e
fe A E i FiLE A TH R s iE SRS R T
AR TLEE P .

FF M 8 EL A 6 4 i 2 41 &R AR (4 5, R T
Ni** SERIZ BT EEHEAT A, H A Sephdex G5 43 -1 bE B 4k &
PR T e 4L (1 E PBS Hf it R, $on EALE 1
PR e Bk Y i o Dk PR I o 7 A o A A
LR ABb. W2,

97.2x10*—
66.4x10" —57%10?
44.3%10°—

29.0x 17—

20.1x10°—

M: o F &40 1. BL21/ pET28a-pstS1-ul # § 4l 2. BlL21/
pET28a-pstSl-ul i /5 3. FooshiL > 4h
B2 MENFAREDGH

2.3 SRR EMAE

BT i — A E S RO R R R P LA SR BN L 4R
FHAE NS WU R AT REME . R mm & Rawl & T R®
SEREFLIA , Western blot Z5 e W], %4 i 55 il &5 H (1 RE 4 57
PEGS G, WLIE 3o () Bk SR P39 S B3 4 A 3 ol T A S — L, 2%
AR R & 8 O [R)RE AT LS 0 v IS 1 A i e
PR AR PSS & W 3.

M 1 2
97.2x10°—

66.4X10°—

44.3x10—

29.0x 17—

M:gFEfd L —RAMEEEEF 2. — A RBGEO L
do ik
B3 Western blot &M EELSSREMNEEREND

3 g

SERGI e — ™ o R A S R R Y £ e R
fageit, Haf R AP a5 8 #4292 000 )7, B4 4
300 A ASEFAR " . 2000 4EFR B L5 IR T F
TFE A AR A R, RE S AN DR ER
44.5% N (29 5.5 N Y [ 85453 BiAT
A TS S A 4 R 2 451 7Y Bl L
o S e DRI T 1, 35 4 5 S TR A R g H
0, BRI 15% W 3L e F AL T 454 . 450N
(1) G IR IT AT = 2 R — AR, MfE — (R 1
B RIERCRAN R | 2590968 97 IR B i 24 (] B8R
PRI o PR e e 255 A g Je e W O 7 BR o £ 12 W 7 i
X FEE R I OB LA 2 R E PR . XS
T2 BT 2 BR B T s et | e SRR A i 2
PR TR ARG, 3 A () i 2T

BRI 22 W 2 ol T 45 /% 012, (8 an i
F TR, HAT IS 12 80 ik ) 5 (n) 2 2 W b s
() RO RE AN | AR SR A AN AR 5 b 4 A H A2
87 SRIONO RTINS PstS1 (B 38 x 10° i J5) , 55
PEAR &, (A2 W B RIS, b o i B S5 A% SR
(32 T B 2R AE 80% A, 1T X ik i PHPE 5 R 1)
ZWTPHPERARAE, R 40% A4 . RECAAZ
A AR R £ SR T PstST HT R, {H AL i BH
SRR T o A

T X — PG 1 T i R R A A LA R Y
S RO Y A R B B, BB S T R A
FZIRTT L LA BB R A BORT O T PR A (] i R 6 TR 1L
SEY L BUAR R PR A PR IS R, L,
142 3l 1 4 SO R AR B G B AS (R A S MDY
FETH R BERA A i R 7 i P9 Rk = A i 2 it
J A 2 AT WOt R B2 TR BHME % . 2R
A 2R B2 B 2 W SR A B (7 9% i 9T
R R A LB

TESS B RFF I . & B e SRR IR b, PstST
Ul FLF R b EGE A B T il i 2# 2 . Hodh PstS1
PR HRTZS AR 1L 775 2732 Wr 0 Bk s b e, JF & e
HEZARSALMRA & . Ul BaREEA &M
()RR S PR B IE ", H Bk T i 3 2 12 W, A
it #AE 60% LA b AR Rt KT 95% . oW E R
& TR UL 5 PaiS1 HLIRAE 2 A 5 aMER,
P E A4 A8k H T2 W, BB 6% 76 A BEAIREE Tt
FAET BRI PR

AWFFE o6 PstS1 HUEFN Ul S EH A,
KU I i A B TR A 2 ) R A ek s . A TR e Ak




29 45 15 M
1476 2007 48 H

;= F K K ¥ E M
ACTA  ACADEMIAE  MEDICINAE  MILITARIS TERTIAE

Vol. 29, No. 15
Aug. 2007

KI5 A B8, o 5k R KB 4 A T R k7 A XL
PUFR G H A . Western blot (945 R R W] sk i)l &
REAAMEEAVURE  fEA B0 SRR = R EY
FiR R M AL LA RS R A R S A .
R B BT T2 W BURARE . AT R
SR BT T I 27 02 W R A0 T — BT R B R 4%
T AR 15 & TA0 B IR L3 7 12 1, i %2
W5

B &30k

[ 1] Lyashchenko K, Colangeli R, Houde M, et al. Heterogeneous antibody
responses in tuberculosis| J |, Infect lmmun, 1998, 66 (8) . 3936 -
3940.

Julian E, Matas L, Alcaide J, et al. Comparison of antibody responses

[2

—

to a potential combination of specific glycolipids and proteins for test
sensitivity improvement in luberculosis serodiagnosis[ ] . Clin Diagn
Lab Immunol, 2004, 11(1); 70 - 76.

[3] Houghton R L, Lodes M J, Dillon D C, et al. Use of multiepitope
polyproteins in serodiagnosis of active tuberculosis[ J 1. Clin Diagn Lab

o ¥25 L M0, T, L AT ARG 4G T VB T T . T AR ST R R L W AL LT L

TREER

Immunol, 2002, 9(4) . 883 -891.

[4] Chaudhary V K, Kulshreshta A, Gupta G, ef al. Expression and puri-
fication of recombinant 38-kDa and Mib81 antigens of Myeobacterium
tuberculosis for application in serodiagnosis [ ] . Protein Expr Purif,
2005, 40(1); 169 - 176,

[5] Mukherjee S, Daifalla N, Zhang Y, et al. Potential serological use of a
recombinant protein that is a replica of a Mycobacterium tuberculosis
protein found in the urine of infected mice ] 1. Clin Diagn Lab Immu-
nol, 2004, 11(2) 280 - 286.

[6] B 4, oIl M4, 5. 4S5 B4 BOFT I CFPIO-ESAT-6
R R S AT L) ] AR S R ORI e L 2004,
27(4): 244 -248.

[7] World Health Organization. Group at risk: WHO report on the tubercu-

losis epidemic| R . Geneva: World Health Organization, 1996.

I A [REEA T TR DRI e E AR T 2000 S5 4 55580

TEmg= i ee A i [0, P B Ak L 2002, 24(2): 65 -

108.

Samanich K M, Keen M A, Vissa V D, er al. Serodiagnostic potential

—
o

(9]

of culture filtrate antigens of Myeobacterium tuberculosis’ J 1. Clin Di-
agn Lab Immunol, 2000, 7(4) . 662 —668.

(i FREEE)

e ¥t 47 s 455, 2L A, 00 L A AT 9% el WL 3T ATAL, Pl Pty AL AL 1L L e 000

SCOEER Y TOO0-3404 1 2007 1 15-1476-01

Z 'S B ok ] 28 & FE XM B T Bh Ak 1 651

*. s g 3L s asd A 9 \ S T T |
FIE ATHAE  Berdr R E S, TR M 7

(2400042 37 Ik ge A B BE R e AR, dE 5t 100035)

U PSR
A B ATy 3 T A ES D d AR 3

TR A o B AR 140/ 000 mm e {1 S e Y

(IR o LI (s S o I A VR T v G
;| A e S R N 13080

90 mmblg (T TR0 T3 A% A B P2 18 A A
g4 [ N2V e ek s BEFE A e i
o ABCHE A T 36 T P83 Y min ROL6  min, BIYL 130,90
mmbe TRCE R S R b A e Bk L B
(Ul a0 C-RT P BRI S R B A 84 e 36
em AT 110 em x5, 2 eme GO BCT s £ B A0
MU G S 64 HF CT UL AW A A A I B, (o] T
A0 PF A kR S A A RS g ST AT A L D R b i i e Y 2 & ah
7 SO N TR =3 R PR 0 = T4 1 e s o O T B
SRBEAECTH 20 By SRR A Sl kR R £ T s ik

§i‘| T AS O mm x 17 mm( SPMI4-17-05-B, ev3) FH 6.0 mm

i T i sh fE 120

i

WETIRE

YEBTAT: Y IF 1966 = 0 B B ST o A I L LT IT 1 e, p A
Al O VAR T o T L T T T o e P S [ N
Mo, Y 2l 39 8 HLh - 023 168757446

R E AL 2006-09-03 ; # B 5 1 2006- 0429

5 PR Ry AT B W A BT < L

IR

< 18 mim( DRVAOOISN, Medtromic) A0k % 5% 1 4~¢ 14 20D
SO A/ S L 6/ R R SR A8 N 1 B4 /A OBV (B WO A
120760 =70 Mg 1 BT A ) B s B a8 A
e 5 d UG Ao CORL oz OO e T BRI 5 S i
WL R AR REQF: A2 0067 (0057 A 0 Aol s
A=A Ly 6.6 mm FIL T G AR

7 e, 0] WL b1 l'j'liz A
BECY S CCDFL s JEPT IS 90 580 B0 L AS UL 5 ik i




