CH /I - B ARSI RTRSRASHARNNE
Chinese Journal of Biotechnology
http://journals.im.ac.cn/cjbcn Apr. 25, 2019, 35(4): 718-725
DOI: 10.13345/j.cjb.180392 ©2019 Chin J Biotech, All rights reserved

c EMEARE T

B,

1 FPHIRZEM S ILEE R Mg st, g M 450000
2 FPMILEERE IR, WEg BH 450000
3 WA ILEER IR, RS A 450000

i, B BT R 2 RS W TR R . AP CARAEIR, 2019, 35(4): 718-725.
Gao J, Zhao D. Preparation of multi-epitope recombinant diagnostic antigen of Mycobacterium tuberculosis. Chin J Biotech,
2019, 35(4): 718-725.

 OE: BB SHEATE (Mycobacterium tuberculosis, Mth) % A~ B e Fim & s B BE R A (4% 4 B102), +F
A IR EAE A 5w AR 6 d i S B A . JF Mtb PstS1. ESAT6. CFP10. Ag85B. Ag85A % PPE54 % 6 A~
G611 A B @TRAN AL B, MASENERFE AR AGR; ¥ % A h BIENTH TRX L6 £ LR
¥, EXMATH BL21 (DE3) Fi#FF K&, 41 Ni**-Chelating % #= & 47 A= DEAE M & F 4% B A7 464L B 49
& @ ; #)F Western blotting (WB) # At B 49 & &G /R BATE T, FHE 5 Mtb duikien) 3£ 4% ELISA # R,
M F IR R AT P ARG LA S, BB A OEAT A EGE, AKX T EHKRLEG M 31.25%,
Z AL R A WS R G B102 iAW A4, KA A 3.124 mg/mL, 4% H 96.71%; WB &M B 9% 4 ft5 Mtb
FELPE 3 AR R AR R A RORL . % 60 4 Mtb FB b e i & 60 4 Mtb [ b o i BE4T 4043 o8 B R 0% 4 90.00%, 4%
St 93.33%, [EHTRMAE A 93.10%, A M FRRME % 90.32%, 4546-F A4 91.67%, McNemer 0 iati 4 RR T 54
AFETL W R R £ R, Kappa=0.833, RTFAA ikl Wit R — BT, RAZKEL BT A RIRILR M
KBt Mtb % R4S 5 W4 B, AE A5 3R T A B R F Mtb 49 fo & 32 4m) &

D BERAARR, RSB AE, REZERK, Bk, oFFSN

Preparation of multi-epitope recombinant diagnostic antigen
of Mycobacterium tuberculosis

Jian Gao"*?®, and Ding Zhao™ %3

1 Department of Laboratory Medicine, Children’s Hospital Affiliated of Zhengzhou University, Zhengzhou 450000, Henan, China

2 Department of Laboratory Medicine, Zhengzhou Children’s Hospital, Zhengzhou 450000, Henan, China

3 Department of Laboratory Medicine, Henan Children’s Hospital, Zhengzhou 450000, Henan, China

Abstract: Multi-epitope recombinant diagnostic antigen (designated ‘B102’) of Mycobacterium tuberculosis (Mtb) was
prepared and evaluated as a serological diagnostic antigen. With TRX at the N-terminal and His tag at the C-terminal, the
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multi-epitope Mtb recombinant diagnostic antigen including 11 predicted B-cell epitopes from 6 Mtb antigens (PstS1, ESAT®6,
CFP10, Ag85B, Ag85A and PPE54) was expressed in Escherichia coli BL21 (DE3) and purified by Ni?*-Chelating affinity
and DEAE anion exchange chromatography. Based on the antigenicity of B102 confirmed in Western blotting analysis, we
constructed and evaluated a double-antigen sandwich ELISA for diagnosis of Mth infection. The protein B102 exists in the
form of inclusion bodies, accounting for 31.25% of the total proteins of the bacteria. After purification and renaturation,
protein B102 exists in soluble form with the concentration 3.124 mg/mL and the homogeneity 96.71%. WB analysis
demonstrated that protein B102 could react with antibodies in Mtb positive serum. Using the novel antigen in ELISA, we
tested 60 Mth-related positive and negative serum; The results showed the sensitivity, specificity, positive and negative
predictive values and coincidence rate of the detection method is 90.00%, 93.33%, 93.10%, 90.32% and 91.67%, respectively.
The McNemer analysis suggested there was no statistical difference between the ‘Gold standard’ and the novel ELISA with
kappa 0.833, which suggested the excellent consistency. By prokaryotic expression and chromatography purification, the
multi-epitope recombinant antigen B102 was obtained with excellent antigenicity, which could be applied for Mtb-related

serological detection.
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W B KA A AR A FR 23w o Chelating Sepharose
Fast Flow A1 DEAE Sepharose Fast Flow JZ#14) J5it
W H % E GE /v#]. Goat anti-human 1gG-HRP
conjugate ¥y A 3% & Merck Millipore 23w, Mtb
FHAE I3 60 10 23 51K T RS JLE R BE (34 17) .
FBMN K[ 8 JLEBEBE (20 1) JHAS M L EEBE Be
(6 1) LB B (4FiE 3-27 ), BATE M 60
REET T2 IMEE (FERy 2-19 %) Ml RgE L

B<: cjb@im.ac.cn

719




720

ISSN 1000-3061 CN 11-1998/Q /=¥ T.Fi%%4i  Chin J Biotech

P e P A4t o ISP B I 97 AR A 28 5 e DR R 5 3 28
12, LANES I B A e R a5 5 (R
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MY
1.2 FikRH B102 M E

RG22 SCHk[7], # Mtb Pstl aa 58-73 & aa
176-206 & aa 337-362, ESTAG aa 15-30 & aa
44-59 . CFP10 aa 18-33 & aa 60-84. Ag85B aa
119-134 . Ag85A aa 214-230 LI M PPE54 aa
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(&FHAEBT=Y), ¥ BLO2F EYI ok, EHF
MFEEFYI AL H Y TRX FiREK 1, #4k E. coli
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Wo A BIBURE SDS-PAGE #6: H Y8 11 Y 5 B LA
KA AitEdt . ¥ B E & ke . 0 A
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KCI, 10 mmol/L Na,HPO4, 2 mmol/L KH,PO,,
pH 7.4) "hHIRENTE, T 4 CHRAFEH.
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L B (%A Ik A% T PBST)AL# NC
5 2 he A S PR FE B Mtb FHAE IR (1 < 20) .
Mtb BEIMTE (10 20), #EMFE 1 hJ5H PBST
VeI 5 k. W LA HB S Goat anti-human
IgG-HRP conjugate (1 : 5000; Merck Millipore),
HWIRMFE 1h J5 PBST Y 5 X, i/ DAB 4,
HAKK IR A,
15 &EH B102 S HIRERTITM

M B102 #A7 M Mtb HiikiLWise 4
e ELISA BTG, FF T PRAN 5256 % 4 12 1) I i
REATEA TR , PF A X500 G %t B PR 10335 5 A 7
YONRETT . WiE Z, R P 2 ol B
B102 (1 : 3000) Ji4FfL 100 pL (1.041 png/mL) £3
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Ptk S5 1L, 200 pb PR 3 PR AR SR AL s
AFEIN ML 100 pL (1 : 100 #ikR), & 37 CEH
1h, #RJFVES; WA 100 pL B102-HRP conjugate
(1:6 000; fmipgEhMukst; 1.852 pg/mL), &
37 CWEE 1h, SRJSVEH; IIA 100 uL TMB 64,
BHIELP KT 620 nm, FHEEAR U E B K
450 nm WG EEH (OD fH)-
1.6 @RitFENH

iz [l GraphPad Prism 7.00 #F 4 #r 120 43 IfiL
THFEA OD H, 2 Mtb BHE: 1 i 5 B i 7
PO L, FRHEAT RGO 2H I 7K
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VE R e B (Cut-off value) Ff: DL 5E #6:
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Kappa — S A 30 1 o s I 7 vk 1 — Bk

2 RS/
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His #1285, RGN T E#E GGGS LUK &id
B BEYIA7 5 (40 Nde I . Nco I 1 Xho [), 4xL[H
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AT FRIXTORET . MERIE (E 2A) XL
) S E 50 (K 1C) WFsEME T, JR6 IEH
Ji R 44 o B102 Jik

3 M4k B102 JFikifY E. coli BL21 (DE3)
LR RVE /NERIRG R LI, SXTRAMLL, 7
24 40 kDa Zb A Wl i Kk 454 (B 2A), £ B102
H A DITE R Wb A ks . A28 H B102
FEPAR LA (K] 2B), SRS E L
B35 %) 31.25%. K ALRA AT 2L 35 A His 27
M AL, BmIKES R A MEN B102 F%
F£7EF 300 mmol/L BRMEVER H (K 2B), 4l
Jy 94.25%, Ky 2.313 mg/mL. %1t DEAE [
BT AR , #EH B102 FE 40T 200 mmol/L
NaCl S, 4B 96.71%, ¥eFEF N 3.124 mg/mL
(K 2B).
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Fig. 1 Construction of B102 expression plasmids. (A) Schematic diagram of B102 expression plasmid. (B) Double
restriction enzyme digestion of B102 fragment. Lane 1: Nco I-Xho I. (C) Restriction endonuclease analysis of the
expression plasmid B102. Lane 2: Nco I-Xho I. TRX: Trx tag; Pstl: aa 58-73 & aa 176-206 & aa 337-362; ESTAG: aa
15-30 & aa 44-59; CFP10 aa 18-33 & aa 60-84; Ag85B: aa 119-134; Ag85A: aa 214-230; PPE54: aa 422-438 & aa
1825-1 851.
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Mtb B LIS AR A AR BT, 76 NC B F AR {7
B B R At . BLICIE R A Mtb B i
THIR BRI, o B102 RiKH & TRX %8
B RIB AR AR W] 8 25547 (&1 3, TKIA 1-2), &
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Fig. 2 The small-scale prokaryotic expression (A) and purification of B102 protein by affinity and DEAE
chromatography (B). lane 1: negative control; lane 2—4: total cell lysis from 3 single colonies; lane 5: total cell lysis;
lane 6: soluble fraction; lane 7: insoluble fraction; lane 8: elution with 300 mmol/L imidazole; lane 9: elution with
200 mmol/L NaCl.
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100— 100—
70— 70—
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3 ZFEH B102 &Y Western blotting 2 #f

Fig. 3 Western blotting analysis of B102 protein. (A) Mtb positive serum as capture antibody, Goat anti-human
IgG-HRP conjugate as detection antibody. (B) Mtb negative serum as capture antibody, Goat anti-human 1gG-HRP
conjugate as detection antibody. Lane 1: non-induced bacteria with TRX vector along with epitope fusion; lane 2:
induced bacteria with TRX vector along without epitope fusion; lane 3: protein B102.
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REFHb 4 5] Mtb BAFE 4 M 5EFR A

AN B102 APl K LB 1 A
WL s <7 35 4k ELISA X &0, 20 9% 60 4
Mtb  FH 1 i 75 R0 S 4 0 3 R AR A A . B9 R
(K 4), FHPEMFERA OD {Ek 1.299+0.519
(X+s), BAYEIMERA OD {HI(E A 0.125+0.112
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(t=17.128, P < 0.05). MRHEZ LK P M OD {H1Y
{H 2.1 A5/ A FHE AT G SHE A 0.263, AR I
SE, ATLATHEE I RS 90.00%, FESPEN
93.33%, PBHMETMIAE A 93.10%, [FAMEFH
90.32%, &% 91.67%. McNemer K% )4
R, P=0.754>0.05, f&/RMFI 2w 4 R IC 5
¢ %, Kappa=0.833, P<0.05, $&7% Wifh )y i:
B RA L —8bE . ik, #r Mtb Pk
WG ST AR A7 H % 51 Mtb BF PR B AEAS .
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— H LR EEAZ BT B I 9 L35 2 12 W
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Fig. 4 Statistics analysis of using protein B102 in
ELISA for Mtb infection diagnosis.
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5 SRR R RIS S T RN, R
WG T PPESA B 1P H S M U 44 5
IFRAL . PstS1 L5 A% I I LA I, o] 55 = 5%
S B IE B0 ORI B S B B T PPDIM
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AT, X EE PR G I BRI 5 3) T
ROEKRRE R, 2% 7K% . Western blotting £
RE/REN B102 ATLLS Mtb BH: i 3 A& A= FE 5
PERNE, e FAT LU AR AR R A0 N BT ik
FE, BT AR

AR5 R FH 38 4 5 [R) ARSI 1t 375 H Mith A 3¢
IgG. IgM Fil IgA. 1£ Mtb J&gL 5L, B F IR BT
ALl IgM hE, FIILL 1gG B 3, TR
Yo 35 KB A J5 R R Y — 2 B TR] PN A AE K
19G Btk GHF5EKBKRRFEAGIE, 1gM [
PERARME, KRR 19G BAIYE, WAt 78 R
JETEFHE ELISA, AT LARI B A 19G 1 IgM 75 Fif
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T X 25 06 T R T B R BRI L R AT 1 R 2
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st G0 P9l 70 A 235 A s (18 Wi v 8 S 7R T,
IgA WA R A, MiEH IgA tlg— A E %
SR . AT A& BT LRI BRI 3 ik
(R8T T2 W R 1) R AR S AR AR AR, R
— 25 T R AN A A 1 B N A B B i
TRV R AT BB S TR T

B2, SRR FE N A AR B 2 07 o
Bz Wb, vl DAAR G5 Hb %5 51 Mtb [H FH4: 103
R EE AT R R 1 2 W AR YT B A R
(I A AR, R A% B T AR B A o P S ke
e
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