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1.1 ##
L1.1 B REM:BCG JF2 AR M 13 A AT W

(Escherichia coli) DH5a~ E. coli BL21 (DE3) K pET-
30a A A S 56 5 AR A7, K IL Ag85B 1) 2 i i B
AL PR LM-A8SB iy A% 5 #4) 1 R A7 5 45 4% 70 kL
FFB H37Ry i iR 2% 5256 3l 40 0 32 3, A+ 9% 5K
WAL BORZ IR S Y O W) 2 4 = R =
(ABSL-I) 47 -
L1.2 SRIGEh¥:6 U MEYE C5STBL/6 (H2") /MR
T A 5 2 3 R S50 B W R B A ] .
L1.3 EFZ:RXH: His-Tag 2K H G WA GE &
AR )\ B BRI AG B (DDA) L IR IR A
(MPL-A) ) B Avanti 24 7 ; “F $1 Bl IgG-HRP ) {
Sigma A A ; 4] Bl IFN—y I IL4 JJ H R&D A #];
P/ B IFN—y $.57 (mAb) R4-6A2. %1/ il IL4 mADb
BVD4-4D11.IFN—y-biotin mAb XMG 1. 2. IL-4-biotin
mAb BVD6-24G2 . % 5% Fll 5 -AKP . 4 5% 1 5 -HRP ¥
I H BD /A &) ; Bovine PPD Iy [ Prionics AG A #] ;
TMB JlJ H eBioscience 723 a; Jig £F 4k & JK 96 4L
ELISPOT )y A MiLLipore 2y 7] ; H 4% % FAL 22 13051
V1 1 2 A 1A
1.2 Ag85B ER RN

A 4 3 1) VaxiPred #C4FXF Ag85B i 1 & Ax
HEAT T, B 40 3% A7 B R uh O http: / /www.
imtech. res. in/raghava/abcpred; 5 Eh T 44 g (Th) $t
J A 1 TR0 MY s A http: / /www. imtech. res. in/
raghava/propred; 4 i #F 'k T 41 fiid (CTL) & A F5 )
W %% A http: //www. imtech. res. in/raghava/ctlpred .

1.3 Rv1886c A # 1 & JF #% 3 i& # & pET30a-
Rv1886¢ Hy#iE

SeLh BCG 1) 55 DRV 4 BEA, 47 3 th AN &5 45 5 ik
JFHI ) Rv1886¢ A, FRiE 4l (1) PCR j=4) Jz pET-
30a # A% BamH 1. Hind T XUHG VI AL 4l 4K [
B 16°CHE B W, etk 2 KA #F 1% DHS o, fif V) %5
SE 1E M 2 J5 » 5 75 4150 2% g T 4 307 i I ) 5 o U )
IF B 1% J0RL 3% 46 22 K 7 FF 1 BL21 (DE3) , ik B Pk
o B T R AA ST
1.4 Ag85B EAMRERAL

K 3 U 4l B BL21 (DE3) - Rv1886¢ fE 15 -
W BL21 (DE3) 1% 5 &I, IPTG i 3Kk & 5 5l A
0.0.3.0.5 F1 0.8 mmol/L, 7 37°C .30°C \25C i &
6 ho FESF"WE 12% 1t) SDSPAGE 43 #r. &M I
WA N AR R SR A4 B 2 1L, IPTG
FSREYL 6h 5, &0 %3k gl ¥, 2 K OHIS
purification kit ¢ Fp M A7 48 P 4% 11 N 19 2 A1 2 A 4l
A YT B U B FE & 1 AT SDSPAGE, [] i) ] Bradford
RN E RS
1.5 Western blot £ 7F

U 4 4k 1) HIS-Ag85B filt & & A # 47 SDS-
PAGE, 8K J5 L5 E) 48 NC i, 1% BSA [f) PBST ¥ W
B K 55 S5 R N BB K& LM-
Ag85B [T IME/EH 2 h, Ye¥ /5 I HRP 451 1)
FPLR g6 P A 1 h,DAB B .
1.6 &1 ELISA B9#%) % [ B

i B HIS-Ag85B fill & & [ & 20 pmol/L, {3 #
ELISA #, F Ji5 5 I A% b AR RE 119 4 8 /s Bl i) e 1
T IR MR Ny 1240, £5 LU AR 22 12 5120, [ 1
AR AE BH P BT L 3TCE T 2 h YER S
IO AR BE () HRP brad £ 5 il 1gG Hiid, 37°C i
H 1.5 h;0OPD & {4, 2mol /L H,SO, % 1f; i b7 1% i
B 0D, fH > LA P/NZ=2.1 ) 4 BHPE .
1.7 Ag85B ERFS/IMREENERFES N
1.7.1 IREREFHE 6 F MM C57TBL/6 /i
BERLA> A 3 A, 541 S K, 7300 Ag85B M 1 f J%
41 BCG FH It % B 2H (2 x 10°FU/ H) DL & PBS [ 44
X R, S i A2 O RIS . Ag85B 1 iz 4l
AR T K25 pg Ag85B tEH 5 150 pl i
DDA #: 7] (1. 086 mmol/L) & 50 wL ffj MPL 4 7|
(14 pmol /L) 743 FLAIR A 25 g/ HLs B HEXT 41
EL PBS-DDA/MPL # 200 wL/H BE47 % . 5 1 &k
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o 2 J S5 BLIRIAE (4 77 2000 5 5 %
1.7.2 3. ELISA i 36 # M 45 5= 1% IFN—y #0 IL4
G IR T2 G T RN AL BE /N B )4 /N B U 2
S0 M 1] L A N 50 pl £k EE R 4.5 pmol /L
M) Ag85B 55 TE N R, 55 57 48ho Pl 5 A
AW FE A BT BOINF—=y Tl 5457 N2 Y 4 i [ -1
(bR AE &b AEH 3he i N85 % Al 5 -HRP jp AL,
Y€ 3h J5 in A\ TMB JE#) & 4, LL 2 mol /L H,SO, £
b SN 5 il TR B 92 B SR A A OD 50 {8 - AR 488 B 44
LL V5T IFN—y A1 IL4 (77 A K
1.7.3 (&% ELISA # & F £ R ik k
DL FH A0 9% 846 RS 2 PPD 2 10 pg/mL, 100 pL/4L,
4°C IR I H B G B R % N RURE e 2
P LA S M L3 > BA % 1% BSA f¥) PBS M 1:50
TG R A AE LA RE S 100 pL fL,37CHfF & T 3h;
ISR IgG-HRP ik, 100 WL/ 4L, 37°C & & 7
B 1 h; LL80 wL/4Ln A TMB & {4 )& 4,2 mol/L
H,S0, £ 1k Je s BLAG AR A 32 B OD 50 8047 -
1.8 AR FEREZRNREMIFSH Ag85B 4F
SR SRR E ST

XF C5TBL/6 /NELBENL 4> K 3 21, R4 5 H, 4
Wk H37Rv s 41 (5 x 10°CFU/ M) BCG s 4l
(5 x10°CFU/H) LA PBS 41 (100 L/ ), % ik
P RIS o TR RIS 10 42 K 0/ Bl SE it 22
IR » il 26 45 2H /0 B0 U U 0K T2 i » m N 3 A0 B A
B/ Bl INF-y BT )2 IL4 S50 ELISPOT A, JF
LA 20 5 in N 50 pl &K E 4 10 pg/mL #y
Ag85B I PPD 15 4y il ¥ Jit » 55 97 48 ho PE¥E G A
A FE AT BROINF=y IL4 BgE, fEH 3 he IIA
HESR AR -AKP In A AL+, FEH 3 h J5, i A BCIP/
NBT [ 2 €0, 45 L& T oAk B s - W %2, 0t
AR AL 1 BB
L9 FHitFHH

I H SPSS16. 0 & A X} ik 46 i 95 2k 47 77 22 43 #r

2 Hif

2.1 Ag85B B {ifiRfI-T MR K Th RALH
RLESES

KM ABCpred J57 % (% 1K BE 16, B {4 0. 6) ik
P9 ™ JFHEAT 000 VP 53, 45 AR W] Ag85B

FIIAE 119 — 135,185 — 201 il 216 — 232 £ 2% [X B
Al REAEAEL T B 41 R A7 . ¥ Ag85B R H 2 KR
JP A HRAS CTL AL TR P i, 3% £ 56 T N T pf &
gy T 3 AN 4 LB R 2 Tk, 4 Mk
102 - 110 47 {5 YQSGLSIVM. 267 - 275 {7
EFLENFVRS L &% 211 - 219 47 {fj AGGYKAADM.
i 1 A 2 B2 P 0 Ag85B R H Th 3 47 2 4T 1) il
™, 7 DRB1_0101. DRB1_0102 F! DRBI _
0103 3 FhANF KA o £ 70 BT Ag85B 1 33 Bt =K
ghA IR AT B A IR O = 2 gh O Ik & A IR T 3
17, B 55 15 — 23 {7 [y LMIGTAAAV F1 271 - 279 fir
{f] FVRSSNLKF Jj Ag85B ffJ) Th Ffv .
2.2 RvI886c B PCR ¥ 14 . HERLFE

PLFT 2Bk BCG Sy B4R, PCR 4 34 H — 4% 315 I 1)
850 bp 7oA 4kl LUK &5 W os 5 U R/ — 2
(B o K O 2B 3 JF 2l 4k 1) PCR =1 &
BamH 1 F1 Hind 111 XUlE V)9 A 2646 )5 5 H A FE
X D) R4S (1) pET30a 35 48 8F 17 3% B2, # 4L KW #F
DHS o, S5 5 20 T £ B 0k 1 AT XU D) ) > H K
S B 2690 bp 1 850 bp (1) 4%y (EIB&) , 35t 1]
AL TOR AL 1
2.3 His-Ag85B ERRIEZHHMML

20 JFURL pET30a-Rv1886¢ % 44 K i #1 1 BL21
(DE3) % & £ ik, SDS-PAGE Hi ¥k & 7r 7F 36kDa
Ak B G 5 TR /N 5 TR A R 5 1 2 28 A
4y o[RS0 S IPTG ik 55 R B 3647 T 48
b, g R B IPTG H K Z 4 0.5 mmol /L, 5 T i
il B 30°C, b I SR OA 1 B 1 EEAE AR U vE
(B o Xyt s ad T g n, 4%
F £t purification kit 4li1k i, Y& il W & SDS-PAGE %
& WU (E 36kDa Ab A7 ¥ B 9 45 41, JE L A, B
Wl gl e R iy (1 2) o 4lifk 2 (148 Bradford 71
5E WK 4000 pg/mL.
2.4 Western blot X£E

Western blot %% 9 il 75, BL21 (DE3) -Ag85B i
SRIB W =Y te 5 S5 %0 N BT & AR S 1 R
B (E3-A) , thAE LM-Ag85B ¥ fu i /N [l 5 1 4t
385 & A e e v (] 3-B) » #7F 35 —40 kDa 2
V) A7 775 I 1 4% A » 10 2% 380 A ) RIS ks 4% Al » 10 B R
L) Ag85B i H A g% g 1k .
2.5 [8]#% ELISA &7

Wi oy BERR AR E O R REREN
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18.4— -
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& 1. pET30a-Rv1886¢c 7£ X if #T & H L& F=4) &) SDSPAGE 43 #fr
Figure 1. SDS-PAGE analysis of pET-Ag85Bproducts in E. coli BL21. M, Protein marker; lane 1, The supernatants of BL21 (DE3) -
PET30a induced by 0. Smmol /L IPTG; lane 2, The precipitation of BL21 (DE3) PET30a; lane 3 =5, The precipitation of BI.21
(DE3) Rv1886¢ induced by IPTG (300mM.500mmol/L and 800mmol/L respectively) ; lane 6 — 8, The precipitation of BL21
(DE3) —~Rv1886¢ induced by 20°C \37°C and 30°C respectively; lane 9 — 11, The supernatants of BL21 (DE3) -Rv1886¢ induced by

IPTG (300mmol/L.500mmol /L and 800mmol/L respectively) ;

by 20°C \37°C and 30°C respectively.
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2. Bh&EB His - Ag85B B4 R
Figure 2. The purification result of fusion protein His — Ag85B.
M, Protein marker; lane 1, Purification protein in first eluted

tube; lane 2, Purification protein in second eluted tube.

8 wg/mL, 1] 82 ELISA K Il LM-Ag85B 45 /I il J5
PUMLVE 5 7 PE B IK 5 2 IR B 2 5 S % B Bt I
WEE1:40.1:80.1:160.1: 320 F R 5 T OD,,, ¥ 14
TR A (P/N=2.1,% P <0.05) , Hiik 3 i
1320 (El 4) 5 [ I 58 B 20k 1 il & 2 1 HOoA R4
1) e 8 2% Pk

2.6 Ag8SB IS WM KRN E 5 il kO
ELISA {53, M52 7 & 4040 i b 3 b 40 i I3+ 1
T HmA LU R, R WK S5 iR, U
Ag85B,,0 550 2 K I U 5 G 92 A1 1 JL T UK 2 40 B
Ag85B,,, s TIEALIK IFN—y 5 IL4 [ & 5 BCG
XFRALAHLE, B 225 S 4L L, A
W 2Pk 22 5 (P <0.001) ; JF H IFN—y /K F % 5 2%

lane 12 - 14, The supernatants of BL21 (DE3) - Rv1886¢ induced

(A) kDa M 1 2
100—
70— .
55— -
40— - -
i - - «—36kDa
i T
35_ ‘ kl L o B
25— .
T
(B) kDa
100—“’-
n— -
55— I :
40— . ':‘ .
k - <«—36kDa
| 4
35—

3. & EA His-Ag85B B R & ENE 5 4

Figure 3. Western blot analysis of His-Ag85B fusion protein. M,
Protein Marker; lane 1, BL21 (DE3) -Ag85B;2. pET30a A:
Serum from tuberculosis patient; B: Serum from LM-Ag85B

immunized mice) .

T IL4 (R 7KF (P <0.001) 5 BL k45 5350 1] Ag85B
RENE i SR 2L Thl B 40 i 5 2 B 25
2.7 Ag85B iFSHIRIRRIZILE N

LA PPD Ui, 18 b i) $% ELISA ) J5 3%, Wl & T
A Sk 4 UL T Ag8SB HifA K. g5 R
6 JIT 7, B G 21 9 P3G 76 RE 6400 £ 1, 15
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- BCG
0.59 -+ CD |
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044 8- BCG .
£ == b 2 104
g S
0.3
0.5 1
0.21
0.0 T T T T
0.1 T T y T T 1:50 1:100 1:200 1:400 1:800 1:16001:3200 1:6400
1:40 1:80 1:160 1:320 1:640 serum dilution
serum dilution
. . . Bl 6. TR GEHMES Ag85B I -
4. LM-ASSB M3 % % 2 /5 /0 B 41 10 5% B RRARMRLAT A8 RRAT
Figure 6. Serum antibody inst Ag85B in differen
AgSSB ’-‘r%ﬁ'—‘li?ﬁ%ﬂ(z{z gu eru antibody against e t
Figure 4. Ag85B antibody response in mice after prime— gronps:
boost immunization. (P <0.001; P<O. 01) 5}3[] PBS éﬂ_ (P <0. 001) ’ J]_"L];?
D Ag8SB,...., B2 BCG E31 PBS S/NRT R TNy 40 0 % 2 25 T 20 W6 TL4 (1
(A) L A1 % (P <0.001) o 53 4h, 76 LL PPD 1 24 Bl ¥4
60067 o I BCG 5 3 77 A2 ¥ 4 Wb TFN—y 41 g 25 & 3% = T
PBS fuf 21 (P <0.01) o #b4h,3 M dlis 3/ i
= 4000- FEA R S R Sy s T4 40 e B AR AR (B 7). |
B " y o ,
= 8RR W], B A R S5 K% o> BOFF T H3TRv () G /)
£ 2000- BUB 7 215 10 Ag8SB Al 75 5 3 21 11 41 JL 46 3 137 25
N & Ap858B X1 PPD
(A) 2501 £
0= X% % x
200 _EEE
stimulator %
(B) 6000+ S 150
2
= ‘g 1004
2 4000 2
% 504
3
= 2000 0 o B
N H37Rv BCG PBS H37Rv BCG  PBS
group
(B) 2504
Ag85B;0.050 CM
stimulator “ 200+
5. B MEH B A5 58 IFN—y (A) 5 IL4 (B) f .
1=
KFE E
Figure 5. The levels of secreting IFN~y (A) and IL4 (B) *é 1007
in the spleen cells. s
PBS X} M A1 AH LG, A% B 3% % 5 (7P <0.001) , it

B Ag85B i [ RE 75 5 5 0t I A4 VR e 928 N % o
2.8 ELISPOT LI 4 8

ELISPOT £ 2 W7, 7543 7l LL Ag85B Fl PPD ff
RIS H3T Ry F 2 41 BT 75 5 160 /0 B 26 19
stk 3 W TFN—y 41 i 0 & 2% & T BCG %y 4l

H37Rv BCG PBS
group

H37Rv BCG PBS

B 7. K[ &5 M5 4 A R 7 & B8 A ik B4 R &
Figure 7. The number of splenocytes secreting cytokines in different

regimens. A: IFN—«y; B:IL4.
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1M BCG FIL K Ag85B Jir i 3 1) 41 JfL S 52 I 25 7K ~F
PEALAR -

3 ifie

G G e T 5 4 A T 5 A 4 i
e e 5 2 A S by 90 S5 T 1 R A B8 T A KR
B G E VIR KR i Ag8S AW H AT
T S5 K% 5 1 BF 9 07 T A% 52 54 3E i PR 2 —, o
Ag85B & A 4 v o B J5 Pk BB A LIS A Ay IR
LR 43 WA TR L FE R B X S N P R TR
T o AR U0 Ag8SB il 5 AT T T
WS 75 KM FF B b b Ag8SB BEAT T %k A alifk, Jf
BL CS7TBL/6 /N il Jhy S50 B WK, % Ag85 B f¥) 4z
R R AT T R

T LK T AT 1 36 0 5 495 360 45 A% 4 BT 1 7 JBR
(ORFFF b s A B AT S8 2K 11 6 K W 1 v AR 20k
1A fi 3 1 1 2R 1> 20K 2 M0 LU I A 1 T8 3 77
fEo X T Ag8SB Kk, ARG 2N T Z &k
BRI S &AM, BRI TR FR L.
s LR A R R A I B AT T A R
Western blot 45 b & W, 5 1% J5 10 & (1 7T 5 LM-
Ag85B s Bl BT ULV M 45 K N ) B g K R
N A, R Ag85B i 11 E O A B T Ji g 7 ) 42
ELISA K il 7 v, A 900 51 4 i 2 7 65 1 7 201 18 LM
Ag85B 11/ Bl BT Ag85B ML M ik B 1:320, b ik sk
Wsh REY, R RGNS EALSTENE, B
M TG . AgBSB R I AL K Ik, gt —
5 F 5 G P 2 P B TR

G 53 BRT T — b L P 25 7 B 7 T 4
0 23 T B g P AR o LA T 5 R ) S R
7 Y ST A0 B e B N T AR S A U A
VR G5 RO R S B R I E e AR Y . Dk
it 196 AT T2 3 G P AR P 0 TR 2R 1 O B T
TP AR . AR, AR R )
V5 2 RTS8 7 V5 3 7 13 A T 90 2 11 45 0 g
JE P i) 7 T B X ORGSR TR R, 4
TP AR 52 B Fo AT Ag85B [y mJ ¥ 1 Tl
LR VETE 05 BT R W], Ag8SB 4R (17 15 Z AN 7E
{470 J5 e 57 5 ok A ) P Db 7 4 R TR 3 A
CTL % A72 A Th KL L EA B @i fr. dijtk
B, Ag85B & [1 A L fig # CD4 " Th 41 iz #l CD8 * 41

M PE T 40 M R, 3 e bk B4l i iR, TR R %
HARAFE SN R R e AN E 6.
Al b AT ST I B ) S 56 X Ag85B 1 f g2 i
PEHEAT THF9T, 464 Ae85B B A & F %R G,
SR Th B G N % i # [\ I Be 5 58
KT ARV G 5 Y 5 o 5 A K T AR T 4 R O b
FET I N B 42 R, B85 T /N L™= 42 Ag85B
F5 5 Th 2940 M G i B 25, SER 45 5 EYE B
PRI &5 R — 3 BoR Ag85B B 1 H A R
SHR 1140 40 I f 95 A4 T O 2 I 2 TR S e, 2 — B R B
1 G 8 DR AP PE T D T LU T 2 140k 3 BT R

12 LA/ RAE b 3 W B R F 5T Ag85B (1) i 92 Ak
Wy RE R I FRATT I R B, o B IR AR e T B
P2 I 4] 65 BCG 5 3 1) 5 I 25 o 88 7 4B Wb 385 52 ) o
164 BCG LAz i 45 1 J7 23847 91 UK f 35 0 o
s 21 RIS G815 SR Z1M Ag85B 4 = 1) 41 il 4
P2 W5 5 AH I LR B bk v G 1 R0 s g s B 42
REF, ANGEF5 T W] W) Ag85B F 5t 1) 4h Jid s 92 W
%o S50 BCG MLk, 58 HE 145 A% o B M
H37Rv LL[A K7 & (5 x 10°CFU) Fli& 2 (2 ¢ k)
JERGL /N U, BB 5 5 A S 35 10 Ag85B R S 1) 4N i
P2 25 5 AL B[R] IR 5 62 Al 20 21 5 A P 5 1 0 A
P 1 45 A% 0 S — Bl 12 M Y RE o R e B A A T Ak
H37Rv &Y /N L 42 K IE, J8 T 5 0 e B B, IX 4
7N Ag85B R St 1) 4 i G g% N KSR E T
SEAZ (0 G A — o I B R, n] DUIE A I 1
F: Ag85B RF St (1 4 M G 5 N B 1 U7 v SR AR W &5 %
o FR) S S IR 5 R RIS LV 2 A I i RO AN
{9 1 1 o RIS O A% BT T R O
BUEEFN 5L 2 W 50 1 i R B9 T SR

Z 25 SCHR

[1] Wang C, Wu L. Advances in the study of the
prevalence of co-infection with AIDS and TB and the
mechanisms by which AIDS and TB interact. Journal of
Pathogen Biology, 2013, 8 (8): 756758. ( in
Chinese)

EM, RFIE. WS G RO W G AT R
AR EAE D BUE ¥ B 90 B8 e b B s AR A AR
2013, 8(8) : 756758.

[2] Wallis RS, Doherty TM, Onyebujoh P, Vahedi M,

Laang H, Olesen O, Parida S, Zumla A. Biomarkers

for tuberculosis disease activity, cure and relapse. The



336

Chengwu Tao et al. /Acta Microbiologica Sinica (2014) 54 (3)

(3]

[4]

(5]

6]

(7]

8]

Lancet Infectious Diseases, 2009, 9 (3) :162-172.
Zhang Y, Liu F, Cai H, Hu X, Song Z, Xu X.
Humoral and cellular immune responses elicited by the
DNA
tuberculosis. Chinese Veterinary Science, 2011,41 (11) :
11544159. ( in Chinese)

KU, XU TC, SRR, WEPEH, ORIRA, ARG B
S k% oy BOFT B = A DNA B 1 7 % % 5 40 IR e
FE 2. o E S EERE, 2011,41 (11) :11544159.
Kashyap RS, Saha SM, Nagdev KJ, Kelkar SS, Purohit

trivalent vaccine  against  Mycobacterium

HJ, Taori GM, Daginawala HF. Diagnostic markers for

tuberculosis ascites: a preliminary study. Biomark
Insights, 2010,5:87-94.

Zhang C, Zhang H, Zhao Y, Mao F, Zhao S, Yang W,
Bai B, Shi C. Application of Ag85B, Hsp 16.3 and
ESAT6 of Mycobacterium tuberculosis in serological
detection. Progress in Modern Biomedicine, 2011, 11
(3) :401-404. ( in Chinese)

TR W, TR, B DT, B e, RS IS, M B, UK T
Kt Sit% 5y BRI 7 W H Ag85B, Hspl6.3 Al
ESAT6 15 ML i % & 9l vb (¥ 90 A2 B . A A 4 B8 2
HERE, 2011,11(3) :401-404.

Marché S, Roupie V,

Godfroid J, Walravens K, Huygen K. Members of the

Rosseels V, Govaerts M,
30-to 32-kilodalton mycolyl transferase family (Ag85)
from culture filtrate of Mycobacterium avium subsp.
paratuberculosis are immunodominant Thl-ype antigens
recognized early upon infection in mice and cattle.
Infection and Immunity, 2006,74 (1) :202212.

Saha S, Raghava GP. Prediction of continuous B-cell
epitopes in an antigen using recurrent neural network.
Proteins, 2006, 65 (1) :40-48.

Bhasin M, Raghava GP. Prediction of CTL epitopes
using QM, SVM and ANN techniques. Vaccine, 2004,

(9]

[10]

(1l

[12]

(13]

[14]

(5]

22(2324) :31953201.

Singh H, Raghava GP. ProPred: prediction of HLA-DR
binding sites. Bioinformatics, 2001, 17 (12) : 1236—
1237.
Tang X, Deng W, Xie J. Novel insights into
Mycobacterium antigen Ag85 biology and implications in
countermeasures for M. tuberculosis. Critical Reviews in
Eukaryotic Gene Expression, 2012,22(3) :179-187.
Kashyap RS, Shekhawat SD, Nayak AR, Purohit HJ,
Taori GM, Daginawala HF. Diagnosis of tuberculosis
infection based on synthetic peptides from Mycobacterium
tuberculosis antigen 85 complex. Clinical Neurology and
Neurosurgery, 2013, 115 (6) :678-683.

Kuo CJ,, Ptak CP, Hsieh CL, Akey BL, Chang YF.
Elastin, Novel extracellular matrix protein adhering to
The Journal of
Biological Chemistry, 2013, 288 (6) :3886-3896.
Kashyap RS, Rajan AN, Ramteke SS, Agrawal VS,

Kelkar SS, Purohit HJ, Taori GM, Daginawala HF.

mycobacterial antigen 85 complex.

Diagnosis of tuberculosis in an Indian population by an
indirect ELISA protocol based on detection of Antigen 85
complex: a prospective cohort study. BMC Infectious
Diease, 2007, 7: 74.

Imaz MS, Schmelling MF, Kaempfer S, Spallek R,
Singh M. Serodiagnosis of tuberculosis: specific
detection of free and complex-dissociated antibodies anti—
mycobacterium  tuberculosis  recombinant  antigens.
Brazilian Society of Infectious Diseases, 2008, 12 (3) :
234244,

Wu X, Yang Y, Zhang J, Li B, Liang Y, Zhang C,
Dong M. Comparison of antibody responses to seventeen
tuberculosis. ~ Clinica

Chimica Acta, 2010, 411(1920) :1520-1528.

antigens from  Mycobacterium



Wi RO A% S5 A% 20 BORT 1 Rv1886¢ 11 JR A% Rk S B S e AR S RS k. /B A ) 2 4R (2014) 54.(3) 337

Prokaryotic expression and immunological characteristics
of Mycobacterium tuberculosis Rv1886c¢

Chengwu Tao®, Dan Zhao", Hui Dong , Fa Shan, Kai Lian, Zhiming Pan,
Xiang Chen, Yuelan Yin  , Xin“an Jiao

Yangzhou University, Jiangsu Key Laboratory of Zoonosis, Jiangsu Co-dnnovation Center for Prevention and Control of

Important Animal Infectious Disease and Zoonoses, Yangzhou 225009, Jiangsu Province, China

Abstract: [Objective] Ag85B (Rv1886¢) is secreted during the early stages of infection by Mycobacterium tuberculosis.

The purpose of this study was probed into the immune response against Ag85B in vivo. [Methods] Ag85B was prokaryotic
expressed and identified, its immunological characteristics were evaluated with indirect¥LSIA, Sandwich-ELISA and
enzyme-inked immunospot assay (ELISPOT). [Results] Ag85B was mainly expressed in form of inclusion body
confirmed by SDS-PAGE. Western blot analysis shows that the fusion protein had good specific reaction with serum of
tuberculosis patient and serum of mice immunized with LM-Ag85B. C57BL/6 mice were subcutaneously immunized with
Ag85B, the production of IFN—y and IL-4 in the spleen cells was determined by Sandwich ELISA, the level of IFN—+y was
significantly higher than that of IL-4 (P <0.001) in the Ag85B immunization group, it indicated the protein induced Thl-
tendency immune responses. Furthermore, purified protein derivative (PPD) used as coating antigen, antibody titer
against Ag85B in murine serum reached 1:6400, it was demonstrated that Ag85B could also induce humoral immune
responses. Additionally, C57BL/6 mice were intravenously immunized with M. tb H37Rv and bacillus Calmette-Guérin
(BCG ) respectively for 42 days, M. tb H37Rv group intended to induce Ag85B specific Thl type immune response, and
its ability of eliciting cellular immunity was significantly stronger than BCG group (P <0.001) . [Conclusion] Ag85B can
affectively induce strongly Thl-endency immune response and humoral response. Whereas, BCG prime vaccination only
can elicit low levels of Ag85B,, ,,, specific immune response. The study laid foundation for probing the pathogenic
mechanism, the development of novel vaccine and the establishment of clinical diagnostic method.

Keywords: Mycobacterium tuberculosis, Ag85B, Thl type immune response, humoral immunity, early stages of infection
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