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ABSTRACT :In order to evaluate the potential of the antigens in serodiagnosis of TB, CFP-10 and Rv2626c genes were
cloned and their proteins were expressed in Escherichia coli (E. coli). The gene encoding CFP-10 and Rv2626c proteins were
amplified by PCR from genome of M. tuberculosis H37Rv, and then inserted into expression vector PET30a and expressed fu-
sion proteins CFP-10 and Rv2626¢ in E. coli BL21(DE3). The two recombinant proteins were purified by affinity chromatogra-
phy and detected by ELLISA. Results showed that the two target proteins were expressed in E. coli after induction with IPTG.
The solubility analysis indicated that the two recombinant proteins existed as soluble protein. And ELISA results showed the
sensitivities of recombinant CFP-10, Rv2626¢ protein and CFP-10 combined with Rv2626¢c were 75.4%, 44.1% and 77.1%,
respectively. The specificities of the antibodies to CFP-10, Rv2626c and CFP-10 with Rv2626¢ were 85.4%, 75.0 and 82. 3% .
respectively. There was no significant difference between the reactive rates of smear positive and negative TB patients. The
gene sequences of CFP-10 and Rv2626¢ were obtained and the antigens were expressed in E. coli BL.21. The results suggest
that the CFP-10 protein combined with Rv2626¢ protein is a potential candidate as diagnostic reagent for the early detection of
TB infection.
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BOAE LLBEAE 700 J7 ~800 J7 By FE 1 hn ., Rk, 4%
2 PR A 14 55 5092 W7 Sy 4 ) 485 A e A T A
BFERZ . HArd E L5222 sk &
ARSI S &R0 R BERY 4 A 8% 3R 5 PPD
Bl E AT . H S T8 A0 B 2 A A R Y R
2, MM HAME R K (6~8 FD . UK Z AN N
T B2 M S T DR 30 2 J 9 0 1 485 A 0 DR G 5 Bh A
BRU . ELISA J7 3k I 45 4% o itk /K S B A o
fICHE PO R E WSS BRI B i W ik 2
— EZ# AR Z W E T BN, SRS
EASE B IR e A PN R A R A
EHIER . BFSE &8 CFP-10 j& T 40 M i $8 47 )5
15 T B2 Bk GR & 7Y BB v 0 8 4 T i S A 4
A R PR TFN-v, Rv2626¢ 418 J& MTB KR
MR REAMWEAZ — AEROPURY . v LW
F AL P A R WP KT L A S G 3 i A A
%W CFP-10 Rv2626c & [ ik 8K, £ KA E
BL21(DE3) H #4715 K ik . I Xb R ik 7= ¥y i A7 4l
k. L3R 15 K & CFP-10 $ 5 Rv2626c $t 5 . 7] Bf
W F 49 CFP-10.Rv2626¢ & 120 L & H0 8 47
ELISA S50 . #4825 241 2R 1 76 25 40 Il 75 24 12
49 07 FH B85 I S 50 BE A

1 HMEfAE*

.1 M AR 25 % H37Rv, K #F# BL21
(DE3) Kk 84K pET-30a ¥ g m & fe B S BE B
TRAF

1.2 KA pEACEIBE T (PTG (B R IIB %
EKan) W H LA TAY TREARRS ARA
", DNA B4 . T4 DNA % 8385 . R 4 W 1) i
F1 DNA Marker i H 49 (KiE) G R A A,
PEH Marker WHIAL A B EWH RFRA
A, Wl AR EE R DNA R F & Ak 5 K
WA R H AR AL 6 X Histagged Ni-NTA
Agarose A 4l fb# J2 QIAGEN A d] /= &, % H
o 24 A AR R 10O Biosharp 23 w6 7 i« H: Al i€ 75
¥ E e . HRP ARicH A 1g g B So-
larbio 24 w]. & A K ¥ 1 A 3% BB 8 R 5 A R
AT

1.3 IVERIE 118 {3 Fili 25 A% 2 & Il v eh vl i
ZE R B I BT HR AL, 3L Hh g v BH M AR LT 20 1y,
PRV P BB I 7 98 035 96 0y fi i A 1A & Il 7 i
AR R B E R R,

1.4 51 W4 GenBank o 45 % 4 #r 1tk
H37Rv ) CFP-10, Rv2626¢ K J¥ %1, % 3+ CFP-

10 # KW 5" w5 89 H 1.5 -CCGGAATTCATG-
GCAGAGATGAAGACCGAT-3',3' s8Ik 1 .
5'-CCCAAGCTTTCAGAAGCCCATTTGCGAG-
GAC-3", T .11 B9 #4553 %A EcoR T Ml Hind
M:Rv2626c 3£ K 5" %504 1. 5'- CCGGAAT-
TCATGACCACCGCACGCGACA-3".3" 3519 IV -
5'-CCGCTCGAGCTAGCTGGCGAGGGCCAT-3',
M IVEEEIA 553508 EcoR T Al Xho 1 . 514 4
3 5 A IR BR A R A A
1.5 CFP-10.Rv2626c 2 HF @y ¥ 55w LU
H37Rv 3 [ 41 DNA % #i 4z, PCR § # CFP-10.
Rv2626¢c HHF F B KW &MH:95 °C.5 min;95 C,
30 s,53 “C,30 s,72 °C,1 min.36 ;72 °C.7
min;4 C {1 fFF. PGPl GeE,. &
AEFYI . B V) 5538 5= 9 22 V) i )i 5 ) # O oK 4k
PR IA BURL pET30a 7E T4 DNA ZEH:FEH T i
% EETY ALK FFE BL21 (DE3) & Z &
M, PRIEPAVEEA FAm s S WA TRA R
YNEIRIPE R
1.6 HEEAMIESRIE BT 56 E 6
M EH M T & 50 mg/L RAPEEM LB kL
FrHeh, 1§ 37 CHR G s 37 2 WK BE (A600)fH K 0. 6
~0.8, A IPTG ZZ W~ 1 mmol/L, 4k&E 37
CTHRGHEFR ANIFHIFEF RIS 1 h B4R 1 h B
FRKE, 2k S &1k 6 h Bk S # Ik, BE 47 SDS-
PAGE 447 .
1.7 EHEARBIIEEw Lotk & EE
W RIR AT 0B VKA P RS B0 4
I DLTE A L3 . SDS-PAGE p#r H B & Y £
K L R A QIAGEN 2t #] 6 X His-tagged Ni-
NTA Agarose & [ 4li fb A 53 25 alifb 47 His b5 % (1)
HAEN.
1.8 4 CFP-10,Rv2626¢ & (115 ELISA #
38 ek Ty 9 i E D Y SR O R R N B A
VLR B A5 8. F pHY. 6 40 28 nh Ok F4H CFP-
10 HH Rv2626c ALK 2 MEAMNIREY . %
2.1,0.5.0. 1 F10.01 pg/fLEF7# B, ML 100 pL
INEE .4 CA st i : W H B FLIN B AR T 2
PR TE 3 W ¥/ Il v W B8 10 A5, LA FL 200 plL
JNFE 37 CREM 1 hs T VR UE 3 0K il i,
HHEA R PBS #47 1+ 50 #i B, B 100 pL fin A
RifL.37 CTFHE 1.5 ho LN BRI A IA R T, %
W TE 3 ¥ HRP-—$i4& 1 ¢ 500, 1 = 1 000 Fll
1: 1 500 17# B, LLARESL 100 pL k.37 C R
B h PR UE 3 K ALK A B % 50 pl.,
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FESER N 15 mins AT A 1 mol/L HCl 2 1} Jz 1 ; i 2.4 HY CFP-10 EAm4diftk WEESEEW

PRACINZE ODso {5 85 8 #15E LLFF I AEA ) OD,so {6
TR ) ODoEZ =201 Y, TH 8B
B SRR

2 & B

2.1 H# CFP-10.Rv2626¢ ki % s M4
F 4 2 TR b Pk R 2 v B L R TR RS 4R IO R 28 3L
RIS (B 1) . W3 8 41 5k B U1 7 Bt Al PCR
P34 i BeAl IR 2 529 R 303 bp.432 bp, H4H KL
W J5 , FA 27 %) 5 GenBank w45 # 1% H37Rv
Y R 52 A A

2000
1000
750

500
250
100

E AR AL PET30a-CFP-10 ,PET30a-Rv2626c R Eg 11 &

EER

M. DNA marker; 1. CFP-10 % K PCR 7= ¥.

2-3:PET-30a- CFP-10XL /i Y]. 4:Rv2626c 3K PCR

7’8, 5-6 :PET-30a- Rv2626¢ XU Bt .
Endonuclease digestion results of expressing plasmid
pET30a-CFP-10 and pET30a-Rv2626¢
M. DNA marker; 1. PCR product of MTB CFP-10
gene; 2-3: Products of EcoR | and Hind [l diges-
tion of pET-30a-CFP-10; 4. PCR product of MTB
Rv2626¢ gene; 5-6: Products of EcoR | and Xho 1
digestion of pET-30a-Rv2626¢

2.2 HEHABKAKRBHEDWRHERESE Kikk
F§ T 7 pET-30a-CFP-10/BL21 (DE3) , pET-30a-
Rv2626c /BL21(DE3) % IPTG iS5 . BUE K DT TE
P47 SDS-PAGE 4347 (& 2), 0] WLBH 5 () 4% & ik
FE AT . B4 CFP-10 3 ([ AH Xt 20 7 5 i b it
g3 F BRI, AR MR R T 8Kk L 2 R
H2H Rv2626¢ H H AR 4 F B 5 W AHAF S i ok
BRI R EA W B

2.3 &4 CFP-10,RV2626¢ & [ i A] i ¥ 43 7
5T P TR A 0 IR B AR L B0, 43 S BB R
IE # 47 SDS-PAGE, &5 W& 3, & 4 CFP-10,
Rv2626c HEH EFEAFE T LiE# 4, il i E A
LA

Fig. 1

PR DTTE - 2 P O 5 A4 . B0 R L 3 A e R BB
WHE e 4l Ak A 4 B ali fh . i 4B Uk I 06 TR R ik AT
SDS-PAGE 43 #7 . &5 R WL 4.

B2 EATEERIETYH SDS-PAGE Bk HE

M. i 4t 8 (1 /i Marker; 1: KiFS K EH CFP-10 #

s 2:1%S 6 h flFpy @4l CFP-10 k3. R iy &

# Rv2626c Wibk;4: 55 6h J5# E 4 Rv2626¢ Wik,
SDS-PAGE results of the pET-30a-CFP-10/BL21
(DE3) and pET-30a-Rv2626¢/BL21 (DE3)
M. Pre-stained protein MW marker;
pET-30a-CFP-10/BL.21 (DE3) without IPTG in-
duction; lane 2. pET-30a-CFP-10/BL21 (DE3)
after 6 h of IPTG induction; Lane 3: pET-30a-
Rv2626¢/BL.21 ( DE3) without IPTG induction;
Lane 4. pET-30a-Rv2626c/BL21 (DE3) after 6 h

of IPTG induction.

Fig. 2

[Lane 1.

Mol

2 3 4

100
60

40

25
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B3 ZE4 CFP-10,Rv2626c BRERFEHF R SH
M. E AR FabrdE: 1. E 4 CFP-10 HEA WM AR
PR E 2. Edl CFP-10 8 (1 B O/ 5 D%
PRSI OTTE s 3: F 4 Rv2626¢ & 1 A8 75 I R o
B b iF 4. B4 Rv2626¢ 8 111K B R B A% Ao Y
UUVE o
Peptide expression analysis of recombinant CFP-10
and Rv2626¢

Fig. 3

M. pre-stained protein MW marker; 1: Superna-
tant of CFP-10 expressing E. coli; 2: Sediments of
CFP-10 expressing E. coli; 3:
Rv2626¢
Rv2626¢ expressing E coli.

2.5 ELISA 7r#r i 75 Bk € CFP-10 kB

Supernatant of

expressing E. coli; 4. Sediments of
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B4 “iLEA CFP-10 EH.E4H Rv2626c & H SDS-PAGE
kA
M:EH B> T RbRE: 1. 84 CFP-10 EA KA R
FEH) s 2. ik A4 CFP-10 2 (1 3 H4H Rv2626c K
FERIE S 4. 40k EH Rv2626c HA .
Fig. 4 SDS-PAGE electrophoresis figure on rCFP-10 and
rRv2626 proteins before and after purification
M: Pre-stained protein MW marker; 1: Superna-
tant of CFP-10 expressing E. coli; 2. Purified
rCFP-10; 3:Supernatant of Rv2626¢ expressing E.
coli; 4. Purified rRV2626¢.

FOE AR E R 0.1 pg/fL. Rv2626c AL N
0.1 pg/fL BB EGE TEKE R 0.1 pg/fL. —
HHe Bl 1 1, BEAE CPIEE THEWRE R 1
1500, RIGEZKMHT, HEA CFP-10 H H.
Rv2626c & —#H 4 A B & PR X 118 i i2
I N LT AT 96 £ £l N I 7 E AT AR N . 25 R R
F 2 CFP-10 8 ([ 9o IR A I 25 4% S ME P AR 10 B
MR 75. 4% BB 70. 0% /BB 76.5%) , K
I fele e A A 5 X BR L i 4 S MR 85. 476 (82/96)
Fi 2l Rv2626¢ 8 [ HLKE I 25 8% 55 5 1 B 1A 09 i
MR 44, 1% GRIR A 45. 0% /9% B 43. 9%)  #&
T fele i A A 5 X BRIV 4 S P 75. 006 (72/96) 5 BK
A BUIEAE I 25 4% R S IR ) SRR 77 1%
U PH 80. 0% /951 0 76. 5% ) , K6 I {gkt JE 2 {4 &
Xt BB iy 75 4 R 82, 3%0(79/96)

3 it i

CFP-10 2 1998 4 9 % % R MK o> F & &
H. X% mtbll, &2 —F WK FUEWREH, h lhy
HH B F ESAT-6 Kk . CFP-10 3 A/
4303 bp, #i i 100 P~ HMR . 4+ F &~ 10 kDa,
RAEAE T A BOF R E G 8 SO B LR B0 v
B3 . BCG K H B K AT i A %38 CFP-1077
it CFP-10 fE A Hi s al LA¥s 45 #% 9w 5 BCG % 3%
VA K AE 25 ¥ B 4L X 51 FF & . Renshaw %5 fiff 57 %
B, CFP-10 £# K5 ESAT-6 #4/ T 4 i o4
RN S % F 1) IFN-y B B it K 5 ESAT-6 #
0, B WA 2 W A (.

Rv2626¢ it MTB KR W 4¢ 5 KB EA
Z— HINGEM AR . Rv2626c K 432 bp. %
143 A~ & H 1R, 52 % T KR 38 75 F DosR (dor-
mancy regulon) ,i% % i ik J& MTB # A KR
MEZEREZ —. PR KB Rv2626c JEH &k H L
AT WA 23k ] il MTB # A KIRR 25 45510
i R RGN RN . Rv2626c BT 5 a] 3 & 15 £ HL
VR 77 A 35 i BT AR K 7 L BRI Rv2626¢ B IR AT £ R
45 MTB 7E18 T AL b (9 8% GOtk 25 (9 1l 7 2% 12
fo i I .

AGE RN TN FBEKSHIENRN,
fE T CFP-10,Rv2626¢ & [ MY JR i £ 3k # kL )F
FER AT s F ik T E AL & (Ll ad 3 &k e
YR alifl, 3618 7 K& CFP-10,Rv2626¢ Hi i, X K
PRIT 4 K B AE 45 W0 1LY 2712 W7 00 07 FH 2958 T i
LUEN B

1 1 B B B 928 W BFHC 56 (ELISAD 43 551 K6 ) 5 21
CFP-10,Rv2626c % [ 5 W # 4 B B & $1 R /Y-
TgG HUk 45 8 7R BK G Bt s ke i 25 4% 4 S5 v P ik
A BB SRy 77, 1 00, K T JE K BRI T R R M R
82.3% . SCHGHHE WoR T BRA K I A U A0
FemteEE . Nk — B alifb X R E A B
F o B v R Y R

B X3
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