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FE: [H)Y 7R RG22 08 45 R B B R I B 780 T4 1 iR #2 4§ ( phosphoenol pyruvate car-
boxykinase PEPCK ), Ff-HF5¥1% 8 [ FE 12 W 25 A% A i fiac e o i A (B K05k Y o F 2 I = 4
PR IR H L VA5 AT 8 0 IR s B A DN P BRI, &R 2 ik aliAb Rk ) . A E A
BN, BT e Rt o () 2 I S W L3S ( Enzyme link immunosorbent assay,
ELISA ) Kl 45820 N MG R 519G Hidk, IF 5 85T DT AR 1A 4 192 Wi 3R] G A i 45 SR %o
Foo D45 R Y 50 R W 5240 A KA AT 7 v (09 3 20 JBORL RE 6 2 38 JF- 4k AR XS 435524 72 kDa (i 820
HH; Western blot iF L & 418 FBEW S5 /NPT BCG IMLiE A4 Rt by ; EAE ARG,
AN AU EE AT IA 1. 1280 DL by EAA I HAE ELISA AL M A i i P PE =R
17.3% (30/173), HrhHER G AR PHIE RN 32.5% (13/42), AHERHG A MIBHTER A 12.9%, %5 1k4E
RSB EPUARRIAR S S Wi & RIS SR A L, U 51.0%, el 96.7%. (456 ]
5T W PEPCK HA B47 (1 S i I P R I ik, G AT BEAE R 5 A% LG 2 i) — A bt iz —
KEEIA : SEATTE BERRAEEAL N IR S ( PEPCK ); I =12 Wr; T I Ay W i a6
PEDES: Q93-3 XEIFRIRELE: A X EHS: 0001-6209 (2008) 10-1383-04

45197 ( Tuberculosis )J2: F 45 AT B (Mycobacterium
tuberculosis M.th)JEk Gt fiir 25 it Xt A 28 it B 16 f K0
ALY . R B4 U3 B NIRYE, BAEL8H
TINERR, 28I NFET: . AR B 45 00 1 PR
[ FF, R . W 412 W 25 A% 0 % T4 1 45 0 1 3

PEPCK 7E45 N2 Wi i A, o 3BT i 45
AN IWIRES 5324

1 AR
1.1 ##l

TR EE, TS MR R LR AR X /3T
JERT TG A SR TR e Ak 22 1 2 A B A - 4R — b
Rk . R = p2 B DR S S5 e
R, HTHADE ST 2 B AE A% AT TR W8 I A e 25 1A ) e PR
Y (PEPCK ) J2& S5 A% T B8 25 1 i b 7 10 S e g4, L
RETS AR B A 20 L S0 028 S 17 o A BIF 58 ) AR 0 T R4
R, ERBTH PRI BEZFTE PEPCK, %
EANR, RIS PR AR T, I PEPCK H
YEPUIR, i ELISA A INZs 2% AR I, VATES

E®WME: HKHAKF %4 (30340073)

1.1.1 JERFIRRE: A pckA JEE R W0 541 ok
PHF/pckA  Fh 3¢ [E R /R K424k s KIGFFI HB1oy.
( Escherichia coli HByo1, E. coli HByop ) W HF [E Bl 24 e
A I 5 i

1.1.2 /ML 6~ 8JHIE, 18 ~ 22 gl ik 4lifh BALB/C
NG, T IR KA BE A B S e s ol o

1.1.3 I3 450 AE 173 4], HodhHEER A 42 1,
ANHETERE N 13141, TEF AR E 9 20 ], DLk B
H LR A8 M I e RS 1 Th G A BT TR S i Bt
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1.1.4  FZER . H RGO DNA /N i 45 i
&4 V-gene 23 w] 7 & s BBST NTA Resin & [ i 4f
R & A FIEERAEY A6 )RR K,
FALTIV G T IS B A6 B TR | IR IRORSE
SAER . BCG s B iE ¥ A ARSI S Bl /hF
I35 (BSA) A L HR 2™ s AP FRICH 5T
F 19G 455 - Sigma A H 7= AP FRICHIE
BN 109G S5aWa THREEY TERAGRAA, K
Promega /A w77 il 5 S5 % 43 BOFF BB I 1A 4 112 W
TR & b i B A 2 B A PR WD
1.2 PEPCK EREXABHEPHIFKIE

H4 T4 kL pHF/pekA #4L KIGHFFE HByor, T
TRFNEEZEN LB HRMR bR g%, PR bz,
it 1:50 B I Bl3EM T A R EE R LB Higr kit
37°CH:H £ OD {64 0.5~ 0.6 I, MA IPTG, &k
JE4 1 mmol/L 4k 2% 1 5 h, AR, 8000xg,
B0 5 min, EVIEPMAE L PBS %1
3xSDS- PAGE | #:2% ik Jil 21 5% 1 22 4 T DL UE 58 42
i, WhK¥ 3~5min, 12000xg #.0> 5 min, W I
B
1.3 SDSPAGE

B ERFES, 20 ul, FH 11%F4 53 55 e Fl 3%H e
AT IR W) HET SDS-PAGE Hivk, % Hiss i
R-250 Yufty, it I € f AR 45 2
14 FaFEMEa ki g 4l

W IPTG W3R IAM LR HByoy, #% BBST
NTA Resin & [ /57 4li b 1200 £ Ud B 7R AR A8 1 2544 T 4l
EEAMEAEN, By i E A ABds,
Ve (&4 pH8.3 20 mmol/L Tris-HCI, 1 mmol/L
EDTA, 2mmol/L it J5# A EF K, 0.2 mmol/L 1k
RIANAF K ) o 4%, 24h, SRJ5 F PEG2000 47k
45, F UV3000 I 2 1 & 4 .
1.5 Western blot

Fikr=W % SDS-PAGE Hijk Jm LAH i L I HL 4%
MR R |, i 1% BSA HHH], =EEK
¥ 3h, H pH7.4 ) TBS I WIEVE 3K, WA BCG
BaRE /NI (1 50, AR =EHI% ), FHRE
2 h, WPk 3, JA 1: 5000 FE4RbTiA, FiERE
2h, MA 4-EZEHmE A, 37CRA,
16 #YRELR

W IE MR BALB/c /N 20 H, MEMER S, 435K
B 4 RO R o S 20 R /D RO R TR ST R A H i

10 pg JnAH AT 36 BN S8 A7), X B2 /)N
R AT s 3 S A I ) 0 EROR SE A, B 2 SRl B
1k, by 3k, Bk 285, A5 5 H/MR,
IR AE R 043 25 03, ELISA 3200 /) B G0 928 I 385 (A 47T
1.7 ELISA
¥ H 4 PEPCK I ¥ ¥ B W F B 3] 10 pg/ml,

H3fL 100 pL {34k 96 LI AR , 173 995 A UL Fi1 20
161 1F 8 PAKS  1ML35#% 1:100 #BE, 9L 100 pL fimA
B AP 1) 96 FLE W AR, 37 [A1HE ELISA TEK
1gG Hifk. #i 1: 15000 i B 0 el 1k ik R i s 12 119 5
LN 19G 256 W =L, FHB . FHMEXTIR, iKY PNPP
W, FBER S Ags TEL. TEFL AwsfE ) FRIEAHE
BT, AR, FEREE R S B I BLA
AR 4L Wnat ) RS 45 SR A T A

2 %

21 PEPCK Ri&E&BEMRIX

W B SO PR AL KGR IR HByoo, 83 IPTG 153
Joi, X 4 L v i SDS-PAGE HEAT 20T, 5ok
ER RIAFT I LA & B, B salE T ik 2y 72 kDa iy
EH, SHIETIE PEPCK 43T Kk/h—8 (& 1),

6 5 4 300 2

72 kDa

1 TEEE HBio REYHY SDS-PAGE 7 4F

Fig.1 SDS-PAGE analysis for the lysate of host cell. 1. Protein
molecular marker; 2, 3, 4, 5. Expressed recombinant protein PEPCK
in E.coli; 6. E.coli without recombinant plasmid.

22 EHEAMRERENME

T 2lifb i) PEPCK FE4IEE M4 MZMrikaife
J&, il Western blot 43475 BCG 4 i BLIMIE Y
i, EBUES TN 72 kDa kb — W B A
WL, T 25 TR AE G R AR B 1 (L 2)s
23 EREAMGREREMERT

1 PEPCK iz /NG, Rl iy 7= A= & BT
AT 2 i 92 Y0 50 1 Jn i MG 58 L % BE RT3 11 1280
HAT R X BRAUR = A PR . I A 522 R
(P<0.05) (Kl 3).
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2 @ivEEFMASER PEPCK A9 Western blot %5
Fig. 2 Western blot analysis of recombinant protein. 1,2. recombi-
nant protein.
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Fig. 3 Change of 1gG in mice serum.
2.4 PEPCK #ill4E#%im A MLERIEE R

LI PEPCK A#LJR, i ELISA 74460 45 4% A
LT R BRAEHE TR B A B2k 32.5% (113/42),
EHEB R A PR S 12.9% (17/131), S Bk R
N 17.3% (30/173), 7E 20 i IF # (R 3 i 1 A
RPN . UL U E ) 51.0%, FES R
96.7%. 545 BT IR PR B AA 4112 Wna ) £ 04
R S5 RAR L, PIFh 5 B AF S % 8324 %( K 1),

%1 ZEYEB PEPCK ELISA AMGEXT MK IEE
TR 173 B4 ¥ A IF IS B 4 R

Table 1 The comparison between two different diagnosis
methods for 173 tubercular patients

PEPCK ELISA test M. tb antibody Colloidal Gold Diagnostic Kit

+ - Total
+ 26 4 30
- 25 118 143
Total 51 122 173
Concordance=(26 +118)/(51 +122) = 83.24%.

3 itk
AP S o P23 R A ALK S 3 9 9

A IR e 25 T TR T 24 Ak 17 HE L0 A5 485 A% 0 1) % 0
R PR IEWISWE KE  AIURYT AR
HERIHE, HATE A — 0 BE A S S W 4 %
W, B EE B TR R s e A 2 RS A IR R

WS FP B RR 2L . Ag85. ESAT-6. MPT64 45, Xt
HAATZ W (B R ST o SR T 45 4% FF Rl 2 s T 7
TN R R ( PEPCK ) A58 38 R ILAGHE o A SOKE 5
WA 252 AT TR pekA S R A 3 4 ok 4 fb A KA T 7
HBio, 7E JR X R G h 235 T 41 & 11 PEPCK

SDS-PAGE 43t Al I, ikt s>+ =4 72kDa, 5
FHIS T 64 4> F i —%% . Western blot i8] & ¥ )5 Y
PEPCK fEfg Bl /NAT BCG MLIF IR, A et M
IRk 0 T 2 AR e /N R, ELISA /N BT B
K, Z55H BoRFUAHEETE 10 1280 L I, X 54584
LR MPT64 S /N B A MO BE R4 43t
AF 2 K 1) T 41 2R 1A 0 1Y) S 8 Rk R ik

S5 995 N ILT A S R AR 0 e AR 8 T R S
Hilsi, Z5HTEE (PPD) B FH T DRSS 06 1912 K
iR LA B A T 2# 9 B4 50 Z24F, {HJE& PPD ik
55 3R R 22 B 1 S A 2 R T R I 6 4
FRAATR], SRR KREAL T HAR R, REWFEHEE L
Xt ZREE AT PR IETT T OF5E . . 38kDa &1, il
LW B ER Ty 67%2 47, FiStbE A 96% 4 A1,
{H5 CFP-10 A2 Wilyih, FHYESR TN 82.4%, #F
kL 98.1%°; Ag85, % 309 Ik pi 5t B A
Al aifb 2 Ag85, N ELISA 2kl M i Hi4h #%
ik, HAESMEN 93.9%, &Mk 15.6%; ESAT-6,
YR BL RS BT 25 2 SR A BE MR R 20%, 7645 il
SER O AT TR o AP B P R IR s MPT63 4t
JiE, RGN I 37 e A ) R AR S 43 S 5%
98.79%® Fr it — I 5T K BLAE AT 65 kDa #A A 78
R RGN 285 4205 1) B A % 5 g 1T 3k 82%, (R AR 5
PEAR, b 89%,

AWF 5 FH 8 2H 235 19 PEPCK ELISA 6 45 1% 9%
ML, BBIYEER N 17.3%;  HER 45 00 A LG 59 B
MRl 32.5%; AF HE A 45 4% A ILTE 19 B Rl
12.9%; UL 51.0%, $ESEN 96.7%. ML
LA, PEPCK A 47 JEUAs U HE 14 A I v % FH
PERLS TARHER A, X UL PEPCK Xt i gl 1
S5 N2 B E . SR PEPCK X 25205
N A £ BR P 3R AT AR, R AT B & PEPCK
PRI 7= HE BT AT B S 8 3 s R B IR AR L AR
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Recombinant phosphoenol pyruvate car boxykinase from Mycobacterium
tuberculosisfor sero diagnosis

Xuelian Bai®", Qingkuan Wei?, Jin Li% Guiping Li ?

(* Department of Pathogenic Biology, Binzhou Medical University, Binzhou 256603, China)
(? Shandong Institute of Parasitic Diseases, Ji' ning 272033, China)

Abstract: [Objective] To express phosphoenolpyruvate carboxykinase (PEPCK) of tuberculosis and evaluate its immune
diagnostic ability. [Methods] PEPCK was cloned and expressed in prokaryotic expression system. We analyzed immune
response of recombinant PEPCK with Western blot and studied the immunity of it through mice immunization. We also
investigated the sensitivity and specificity of immunodiagnosis of PEPCK via detecting the sera from tubercular patients
by using ELISA. The results were evaluated by comparing with a Mycobacterium tuberculosis antibody Colloidal Gold
Diagnostic Kit. [Results] The recombinant protein was 72 kDa and specifically reacted with anti-BCG antibody. Specific
humoral immune response was elicited after mouse immunization with PEPCK protein and the high titer specific antibody
was generated (1:1280). Antibodies were detected against M. tuberculosis 17.3% in all tuberculosis patients, 32.5% in
patients harboring Mycobacterium currently and 12.9% in patients without M. tuberculosis. The sensitivity and specificity
of ELISA were 51.0% and 96.7%. [Conclusion] These results indicated that the recombinant PEPCK might be one of the
suitable antigens for serodiagnosis of tuberculosis.

Keywords: Mycobacterium tuberculosis; phosphoenolpyruvate carboxykinase (PEPCK); serodiagnosis; enzyme-linked
immunosorbent assay (ELISA)
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