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~MPT64 F£18 . F IPTG i% S840 BL21(DE3)E# ik MPT64/GST @A & 1;SDS-PAGE & Western blot SR IAF=WHITEE . &
£ .PCR H{Ih¥ 1% 4! 688bp i MPT64 H By H ; EFYIIES: MPT64 B 93 B 36 A pGEX-1 A T #1;PCR ilF 5 rBb-MPT64
BRI, REEELE AT AZ B E 4 FB. pGEX-MPT64 3357 YIFE X478 (50ku ) A0 A B B M A #a &4, BAE#
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Construction,identification and expression of recombinant Bb—MPT64

vaccine of mycobacterium tuberculosis
XIE Ting,et da
(Institute of Infectious and Parasitic Diseases,the First Affiliated Hospital,Chongging Medical University)

[Abstract] Objective:To construct and identify recombinant Bb-MPT64 vaccine of mycobacterium tuberculosis. Methods:
MPT64 antigen gene were amplified by PCR from mycobacterium tuberculosis H37Rv,then the gene was cloned into Escherichia
coli-Bifidobacteria shuttle plasmid pGEX-1 AT to construct pGEX-MPT64.The recombinant plasmid was electroporated into
Bifidobacteria bifidlum(Bb) to construct rBb-MPT64 vaccine.The expression of pGEX-MPT64 was induced with isopropyl- 8 -D-
thiogalactopyranosid(IPTG) and protein MPT64/GST was examined by SDS-PAGE and Western blotting techniques. Results:
688bp MPT64 gene was successfully amplified by PCR and cloned into pGEX-1AT by restriction endonuclease analysis.
rBb-MPT64 vaccine was successfully constructed by PCR.SDS-PAGE and Western blotting demonstrated that the protein
MPT64/GST were expressed in E.coli,BL21. Conclusion:rBb—MPT64 vaccine of mycobacterium tuberculosis is successfully
constructed ,which may provide basis for the development of new anti-tuberculosis vaccine.
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W BTG R — A ER S

1 #REHEZE

1.1 E2E&H

SR ERIA PCR ¥ #8137 & (SK2073) .UNIQ-10 #:3X
Bk /BRI R (SK1191) B U2 A 4 ) & &
(8K2303 ) fil UNIQ-10 3% PCR F= #1411k 1877 & (SK1142)
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Fil EcoR I W B Fermentas 2> 7] ; MRS 35355 LB 835 th 4
ZEh&E Mo FREARERESBXEELAT MRI%E
BE(NC ) BB iR i EAL W B PR iC £ 5N 16 W 2 AL 5 1)
1E; IS MR A LT h A e iR At
1.2 DNA ##

SERZSYBOFF B H3 TRy ARUERRI B KT AR BE B
13 fitifemLd

KGR AEE — A EFRRERIE pGEX-1ATHH
ERER R FEMAEY FHH =, Bb W AR IR ER R
fuly,BL21 KGR A B A Z R
1.4 LA H MPT64 A B &b 38
14.1 PCR ¥ 3 MPT64 EH 484 GeneBank MPT64 [
DNA F¥i& i+ 2 %514 ,P1:5’ -CGGGATCCATGGTGCGCA
TCAAGATCTT-3’ i MPT64 L {i¥5(47,5 45| A BamH 1 i
#,P2:5-TCTGAATTCCTAGGCCAGCATCGAGTC-3" 4 MPT64
THEs1#,5 W5 A EcoR 1 14, 5191 LA TARE
. LA H37Rv ZBH4H DNA M8, P1 #1 P2 SA514,PCR 3~
¥ MPT64 Bt B , ¥ 3% %44 : 95 °C HAE ¥ Smin, 94 °C At
1min, S5°C3B Kk 50s,72°CEE§ 1min, 3k 33 MEF, Bf5 72°C
FEAH 6min,
14.2 PCR ¥4t Bk %€ MPT64 EFE PCR 4k
P B & B e AR 3 01 Al AT 1.2%
e Ik K .
1.43 PCREHIME LI P1 A P2 Rill 55 Hrat s iy
EHATIRE, b B84 T AR M.
1.5 KB4 - A 8 F R A K K pGEX-1NT &5 4]
r’s
1.5.1 BL21 BREZEMENHE HEBBUBRZSHMH %
BRI S Bt TR
152 pGEX-IAT BURIMHIS # pGEX-1AT Fh it
B BL21 BEZSHEEMES Opgm & FFEEN LB A
AR b, 37CHEE 16 ~ 18h, BKBUENEEE A 500 g/ml
AFXFEFHEEN LB B#E P ,37C 200r/min RIF|EEFF 12 ~
18h, 285 F BRI BRI S $2 B pGEX-1 A T JFUhL,
1.6 E54 pGEX-MPT64 89 Hy sk
161 BREEMHS MPT64 ZH PCR =¥ H BamH |
K Ecor 1 ST, Bk Rt 6opl: HHEE 42p1.
BamH 11311, EcoR 1 1.3 11,10 x Buffer 61 . KEEBF
7K 94pl, & 37°CKHE 2h, B3] BELIPHHEAT 1.2%50 08
VREER vk, & T REEUI = H PCR ik izt & aifl.,
162 HEKREHHE 5EABHEEGHSHER, S
YIr=4 A PCR 4Ll &eiifk.
1.63 % HEEVEREASBMOERES 1:5 BRI
K TADNA ZEEM R ET 0p MEEER: BNEHA
3l BRIk K K B 131,10 x Buffer 21, T4DNA & 358
2pl, 4°CHHKSE, B 70°C10min, K5 TADNA HHER.
1.6.4 HEEFHNHT Y KEEYHEL BL21 BEZEH
B,37°C 200r/min JRIBIEIE 1h, BEEMERMTE S 50w g/ml BF

EHEN LB BAREHE |, 37CHE 16 ~ 18h, Pk EAH
BEE SOpgml EFFEEM LB HEFHBP,37°C 200r/min
PWRIEIEF 12 ~ 18h, AR5 A Rl 42 0] & B2 B 41 ks
pGEX-MPT64,,

1.7 F#45# pGEX-MPT64 #1854 % &

H BamH 1 ¥ EcoR 1 X & 41 i ki pGEX-MPT64 i# 17
WA E , R R S5 Lk BB G &M,

1.8 Bb 8932 R41L

HUBb B, INA 0.2ml & 0.5mol/L BEMS K MRS W14 3%
FEE IRGIRS)  MH TR, KM T 100ml L& MRS
WA F B, 37 CIREEEFE 24 ~ 72h, UK 2.5h, 4°C
5 000r/min 0> 10min, 3 F1&; MA I 10%H 7 50m,
4°C 3 000r/min B.0> 10min, F 1 ; A ALK 10%H
25ml,4°C 2 000r/min 4> 10min, ¥ L& ; IIA HIA ) 10%
H#l 10ml,4°C 1 500r/min B> 10min, F i MATR
10%H M 1.5ml, RS, WAE AT HEE A T sk, BL 80wl 41
BHIA S 20 w1 T4 BB pGEX-MPT64 1 1.5mlEp &b, 1B
51, 0KiE Imin EEBZEFTIAMPGIEN 0.1cm) ; BEFFL
SRORE BIER 1.2kV FEILEHE R Sms FEALIECH 2 1%,
HALSEEE )T Bb FTER FAAMPEE 5 ~ 10min, A 1ml &
0.5mol/L JEMER) MRS MRS, RER S, B A L5mlEp
Brh, 37 CREHEFE 2h, METHEREATH 500 g/ml HF
HEEMN MRS BT I, 37 CREEEFE 72h,

1.9 FHERABEGHERL

BRI SRE E 8 —f9 Bb 7, A 100ml &
0.5mol/L FENFER MRS MR IE B PR E 5 24 ~ 720, R
FEORLm SRR S BURL . B 3 1 R A9 BB ASEAR , LA
P1 FI P2 5| ¥t 4T PCR ¥ 3, ¥ 34 44 95 CHAAE
5min, 94 CAFH: 1min,55CiR X 50s,72°CHE# 1min, 3£ 33 4~
P58, B J5 T2°CHEH 6min, PCR P #y4ifl JF B 3l 4T
1. 2% AR SRR L DK 2 5 -

2.0 #-F4&i&% SDS-PAGE #ik

kY ESHEEARR pGEX-MPT64 ) BL21(DE3) 8
WM TS Amp 19 LB IR F , 4 37CHEEL . HA
B B33 T 6ml & Amp B9 LB &, #£4E 37°C 250r/min 3%
FEHEFEZE ODg H 0.5 ~ 0.8 B, IMA 1mol/L R ERAEZL
BEFPTG)EE Spl, EREE N lmmol/L,37CHEET
¥ 3% 1h.3h.5h,7h 9h.11h.13h, 2 HIKE Iml XiEF K
IPTG EF/EHHER, MA SOp1 49 1 x EH EHE B ER
JE & Wb Smin; B 20w | 64T 58 P40 BR AL R B2 (10% 43 B JiE Bt
SRR BT, E DR ERA ., RAFEKE B
Rad Gel Docl000 BEBS BUARIURIR , 45 R FH B &R o ¥ R4ttt
174534,

2.1 % IE¥PiE 5 Western-blotting )

# 1PTG % 55 MR H F 4E SDS-PAGE #ik 5, A
FEBRIGER FEAREDNE NC R E, TS
ZIRAERE 3h; F PBS YRk 4 K, BIK Smin; HE BB
B 1:100 G M AN B ZRR IR E 2h; A PBS
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ek 4 K, IR 10min; FHEFABEBEEA 1:1 000 HETR
ALY BERRIC R EPIA G, ZBEKIBF 2h; A 150mmol/L
NaC! #1 50mmol/L. Tris—CL(pH7.5) B e SR BE T 3 R, IR
10min; Fi DAB B @FI% NC BB 10 ~ 15min, 2518 7K
AR B,

2 & B

2.1 PCR ¥ ¥ MPT64 A H

LA H37Rv 3 [R4H DNA ¥tk ,P1 #1 P2 A5
#),PCR n[ 3 1% i MPT64 3 [H , ¥£ 700bp Z2 45 0] L,
PR BEMAE, WLE 1 T EMAT S LgAE
TR T R B A R 688bp, J7 51 43t R B H
PP 5 T 5 58 2 AEE
2.2 MPT64 £ B B 4 pGEX-INT #9 R 4 2

1 2 bp

-10 000
-5 000

-2 000

-1 000
=750

-250

1. MPT64 PCR F=4J; 2. DNA #5754

B 1 MPT64 PCR ¥ 87~ EE

1. XLEGLI A MPT64 A ; 2. WEFLI K pGEX-1AT; 3.
DNA F5&8

B2 MPT64 BEEK AR pCEX-INT MNEFIEE

MPT64 3 K ik pGEX-1 N T 43514 BamH
I 1 Ecor | WEBYI ¥/ ME—Z5 , WA 2.
2.3 EARK pGEX-MPT64 #8530 % &
B FERZ BamH 1 il Ecor 1 BV G =44
4.9 x 10°bp MIE{R - B f 700bp 2246 W BRI EEE H
B, WA 3,
2.4 Bb-MPT64 7% % &) PCR % &
MEAEFHEERYMER Bb iR kL, LU
BRI ,PCR A3 3% i 700bp £ 47 B MPT64 3
HAE, WA 4.
2.5 FHMFH pGEX-MPT64 £ BL21(DE3) X fh ik

bp

1. DNA #5E4); 2. DEETIH pGEX-MPT64

B3 FBHAMRP pGEX-MPT64 RINERIEE

1. DNAXREY; 2~ 5. MPT64PCR #7244

B4 1BbRIPCREE
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# B ¥ &AM SDS-PAGE 2 #7

SDS-PAGE & H Bk 45 5 8.7~ pGEX-MPT64
A ORI E KR % B BL21(DE3) FREZ M F ik
MPT64 EH ., KA FRESHMSF8ERK/NMIF, 4
50ku(24+26=50ku ), EIMRIRMARGEXTEER FHEH
WHTHWEN MPT4 EH LB LEAN
21%, BT IPTG %% 3 ~ Sh BEAX AR ERE. Wik
A A IPTG % 3 /) & F 4 i B pGEX-MPT64 #)
BL21(DE3) K& % A HNL Y B EH &M, I
A 5.
2.6 Western—blotting %-#7

£ KGR A W P RIER MPT64 EH 5 E s
FHRIRANMIERNSG , fE£0 FEAN 50ku &b7=4
— RN , ARG F U E P RIAP L
AR %W, WA 6

117-

49-

34—
25-

19-

1. BEAREY; 2. X IPTG S M KB FFE (pGEX-MPT64);
3~9 4rHiES 1.3.5.7.9,. 11, 13hA KT H (pGEX-MPT64)

5 pGEX-MPT64 TEXFHFE BL21 HRIXH
SDS-PAGE %7€

1. BEAREY; 2. AT pCEX-MPT64 KikF=HIx%i i ;
3. HA R pCEX-MPT64 FH R RIAT-Y SIE LS HIRA
Pl S R R

6 pGEX-MPT64 TEXUHF 8 rhRIA P~ 40 iy S B DT 53 47

3 it

MPT644 A7 #E T MTB R HE g P 89—
o B, BA B ALY LS, HRmE
K 688bp, Al 4G4 F &4 24ku MEH K, 7]
BN SRS T 4 (Cyto-
toxic T-lymphocytes; CTLs), 7 Al 5 R R EH K
A8 i B A% 4H I (Peripheral blood mononuclear cells;
PBMC) ¥ B 3 F= A K V) IFN-y . A B3 H#
MPT64 3 3 7] e A R FIE K pGEX-1\ T,
PB4 FORL pGEX-MPT64, XU E1ESE MPT64
HHEBIEA pGEX-1 AT 1, ¥ EH BbL pGEX-
MPT64 e 2 L4 4L Bb, B E 41 Bb-MPT64 JiF
B, NEBETEE XD Bb iR Bh
4T PCR BEAE T 1% Ht 688bp RYFEH F BL , R A&
BRI I H 8 T E 41 Bb-MPT64 & # .

A B FT IPTG i F KA R E], RIEFY
MPT64/GST B8 &8 42 SDS-PAGE 3t &3, RA
IPTG %53 BL21(DE3) KGR A WES FRAN
50ku b B R H &, 5 R KEHK/ME
7 WA 2K BL21(DE3) KR A L BNEN
4, FTRER R AN BEHED, F3( SDS-PAGE
ARERE . BRI RS 31T & B, MPT64/GST Rl
EEASEHELESEAN 21%, BT IPTG
EF 3~ 5ShBARBEES, - HA KK pGEX-
MPT64 BEFE BL21(DE3) KR A WP EHREKE, A
BT AR E Py &% N I 321503
BL21(DE3) K% % o+ R ik ) MPT64/GST Rl &
EATTHESEEBRA EFFRIRMN, #£78 BL21
(DE3) KR A B P R EADUR B R 4T
B REEAAEENCEGEX, RERFRIE
P,

P AU AT B R A B AE YR A RTE
RANBES WA B EMREE, © BAWNE B .
RERT ERSSMAETEIE, AR FHIEMNE
AEERE TEBEFEAER ERENEN, B
W R - 3 T B e s A0 AR s O Al B VA 7
h T KSR A 35 A DU B , TR AR KA 3R
T - WA FR BRI, AR RANER
FIEFORL pGEX-I AT A AU EEHE S K
BRAFHERNES I ANEREAEH I AMETE
B EPIMENE, FEE DNA £ KGR A B P #ME,

(F#% 729 1)
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MRN8, X AT R S TRTE B B FRVE D R T e
PEIA IV PN - 558 R BT 0 SR AR 3 B LA
YERE G, FEERRERET A BE K , i 1A 9 24
Y Er B, AT LUE BRI &/ HIFU BBSAT
AR A £H B4 B4 LI 3 27 b 88 R R BT B M Ra e
Ui BA A v 30497 X 1 YR 619 40 5 e 0 i A 5 o g A i
DL EZRERR, MIOHE & 3R 1T Rt
BNV, RREFSURE S IR T A&

DATE HIFU B85+ FFSL 3Rt & R A S L i
SHERE I, HFARBEH, i ER T EF K3
S LI ROR T 7 B 254, & BUEIRET T &
¥, FEet R ZEmAY A F B YA G TR
il RERAER RREFS K IR IR N, A5 S
HEhY ARG PR IPHTIC T, ALRER BT
REHSG A H3h¥ 75 BERT [R) J 34 Bt a1 4% C 4
Bl 485 , AT AW R O BRI A i K e S BOR e
YIRFIRINE], X S AR BRI E B /B, TLLE
Il 42 St sh ik B sh 9 5 , s AR Bk
RRMUTE A Z LML,

B2, BMNPR RN, WIHBE & BRI

AR 2 AN A T HIFU JoRIME 58 B s ik
FAFEIRRBE , A3 RITE AT B R VB E
BB, AR AR B B0 2 RS , R TR R, 3K
BRI A

2 % X W
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