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KA AR GEHAR G T EE T A ABMERRG, CAE—NEBRI T, 0B AL
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RESES Q782

RE AR

SLEATE (lactic acid bacteria, LAB) J&—KfE65 %
PR AR SRR I 8 22 [C B PR B, B i N 8 i
SUBFASTRIRE | 817 901 18 P 28 - 25 4 A 1 D, o
GIRAGr) 1z, BEE R LAk T AEY R K
Je&, AFLIR B VR S 1 3, R R 3R 3Kk AR A, X6 5L
PR T A T i DA — 20 4 s FL D RE 8k H R BIF5E

FLIR B H FH BORL 2R R = 24 pWVOL 437 A= 2R,
pNZ ZFNH AR %, kL pMG36e K UH T pWVOL #
f&,F 1989 4EfH Van De Guchte*' LAFLERFLER HFLIK I
o 26 P DR 00 2 S TR0 138 15 5 O 5 A S T R, TR
B R/INYHy 3. 6kb, fE T 15 A, 7T F kT B 4
FAEA . H AT 2 TEFLIK 8 (Lactococeus ) , 5 3K 7 /&
( Streptococcus ) , FUT B J& ( Lactobacillus ) %5 4 i, T £ 3K
U RN AR A ST v A
DR S A A 45 ) R A R R P 30 4 O
WA 2T AT R, IR TR R A
& BTN 2 0 — D TR AR . AL FEZEN
AR R, 2 0 SR S [ 554 A A 4 = 7 T
PEATLEIR 8 TE R4 5 % Bk B (9 BF 5 5 10 T 4 3t
HMENZ%
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1 R

A pMG36e Hidi iS 31 p32 K H T U 9640 IT
T 5 HE | 22 9 W 37 Aok B 3L AR L FL IR 2 Al
( Lactococcus lactis subsp. cremoris Wg2 ) 25 [ fiff 3k
(prtP) ™ Iy F2 L T LA pWVOL &2 I TRk [1 T
ki pE194" Y L1 55 R HUMERE R Emr #4958, FOR KNy
3.6kb, JUKL pMG36e 1144 Ji fo oA ] T3 35 Hh 5 5
Ko HArgm B shF P32 F 1987 4F B Van Der Vossen
VO H S Mk MFLIEBEER T4 (S, cremoris Wg2) STl
5%, P32 AL 45 T B S AE J A — A RE 9% Bl K W T 1
(E. coli) Hi®ZFAUIATTE (B. subtilis) | FLAEIK T (S.
lactis ) FONBIRZMERZE & AL o pWVOT B il R I8 T
)i FEFLERE TR pWVOL™ | REAE— R 5 405 ATl
g, X H i @5 KT E (E. coli) , Al REFF 1 ( B.
subtilis) FLEREH FLFTF 3 AL MEPEREER 14 (S, pyogenes )
FMAEER B (S. sanguis) %5, fiF BB BG5S
W F) 22 T A T {1 PR 7 45338 Y D) 52 HE 298 1A 4
Ao BT RGBS A BT R AT by i) 8 8 20 ORI
H ] 3 S R M 2 T TR Y 2R R AR
T R R

2 FIH pMG36e HFRERRIX
1 20 142 80 4£4X Van De Guehte FUIH A % ok
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E1 pMG36e HyFhrEL"
Fig.1 Map of the vector pMG36
[ 7. pGKll-derived part containing the pWVOl origin of
replication; Illl: pE194-derived part containing the erythromycin
resistance gene from Staphylococcus aureus; HEEE . sequence derived
from the proteinase gene of L. lactis subsp. cremoris Wg2 containing a
transcriptional terminator ; ------; pGKV432-derived part, containing
a promoter ( P32) , ribosomal binding site (RBS), and the start of

an open reading frame; T transcription terminator of prtP

PASKE , O FH 12 3 A 3% 35 2l A0 R 40 T 1 A0 U5 B R sk
TIURN A T 2R ELA R D RE I S T AR
FLIRTAE -
2.1 HEEEFENHAR

ShiAZ A, R A0 R FO 4 R AN TE
AIVEVER, ettt 4 i R VR B i B
FARE LR Lo 1996 4F, Franke 25 i pMG36e %
B B-2FFURFH A ( B-Calactosidase ) il & I 4 R 5%z
55U S 1 lenD JE R, AR 55 L 3K 1A 2 32 i L o
Diep %'V H 31k pMG36e FIHATA: 214 pMG37e FHTF 1%,
1 BRI ( Pediococcus pentosaceus ) 41 1 275 S+ 3L P 1Y)
penIR I penlF 1 2 1K 1 53 3 R - 25 ) 3 [R5 3 3L 1R
%% peiA-penA penlRKR [1) 5 i BF5T, 2007 4Fi% W55 /N
41, 30K pMG36e HITFFLEREE A (lactococcin A) BF5E ,IE
B HA T S B R S B W R G/ 32 R . BRIl
Ak, pMG36e 1, F T 4 FLATF 17 % ( plantaricin ) 423 43z
B F RO FT S, A o i) R 4R o LA i R
(nisin) FLPEHLAE" LK T3 1 3 8 14 % (enterocin )
AS-48 [) as48ABC RNA FEf'"7 |
2.2 EEMMR
2.2.1 ¥ E® Van De Guchte Z=P)fE i oh 4y 2 i s

pMG36e J5i , i A — B B: X% % 1 Wi (HEL) 35 H 4 5 17
), A Ok pMG36eHEL, i i il Fl 47t HEL $T I 1
(HEH EIC L) 16 7L Bk B A R I 2 A5 & B0 K

(17kDa) WA
2.2.2 JUTJREE 1994 4%, Brurberg 5 422 [T ]

PETERL v 55 BC & ( Serratia marcescens BJL2000) B JL
T e DAL e P 3 L R L 3K B L Al MG1363 AT T
BRI R FLAT I E19b (L. plantarum E19b) i,
IHFRRIE, HAA PTG
2.2.3 HweBk BRUCLISE, SBEA = A X
BATEIHG INFUAF R (L. sanfrancisco) FLATH FLERFL
BRUA HE AT 76 0 o3 A L OB M B F246  (Aspergillus
niger, ¥246 ) i R [ phyA | A\ 28 2% I T IK-S-%% 7% i
(glutathione-S-transferase) \ A Wil LA & GFP 48 8 [
B3k 1990 4F, Van De Guchte 257 4 B 4T
T P T AR T ERE R 9 A pMG36e, I Ho A B FL
PRFLERE LA MG1363 BAK , I HEAT 1 ik A5
FTEE
2.3 ATXREEZLFIM

IREPEFL A 246 BR B A — L b AT 1 A5
T FVEFRAE HISE , 18 & A HE 8K R 5 57 W) ol 2 fiE
PERLY , AT — T ol 22 Fh by AR BEOR 6 2 BE Y 2L 7
A SR DN TR AR ol B R A R B R T
REMEFL ) — D EE T B
2.3.1 SOD K Et®k ¥ #8E ALY B ALEE ( superoxide
dismutase, SOD) J& LW A4 F i HE 4 ) 5 22
R TIAAE T H5 B AW T 8 A W) S R S IR AR )
th, SOD F%43 k=2, Bl FeSOD ,MnSOD #i Cu/ Zn
SOD, HHi FeSOD EEAFTE TR EY), Cu/ Zn SOD
FEAAE TR NN B PITA & 55 S AZ A Y b,
MnSOD U7 e 45 A= 491 1 2R (A S A4 . SOD L
A RN B 2 4 SRR P 1 5 i ke SR
WEITRES) MR L LA KR E R ALK S D RE
R 150 0T R I 88 S5 R ) S DR AR A L
SOD FL il i HAT 25 X

1993 4, Roy % ** S AT B MnSOD ¥ fe 51
FR A pMG36e , Fe AL B SOD B FLERFLER 1 F ik
Z SOD W ERFLAT B (L. gasseri) th, k[ 21"
IR AE LR FLER 1 S ORI A LA (L. bulgaricus
16032) Hh S B\ A 4 o S8 AL 40 B AL i ( Cu/ZnSOD ) Ak
PRI R M FF T i R A 0 5 A Tl TR 1) 22 38, 496 9 R
FNFNEZUATF B A A2 1, ST — 25 SOD & WS 1)
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W 29 T JEAl
2.3.2 KAEALHE & KBRS TE LA
W RERIMER T, 40 A 25% ~50% HFLRE L
BRTH S, A B W FLMETEAE . Wang 251 i) I JFok:
pMG36e ¥k [ T4~ A FLAT B weh9901 (1 B- 7L
WY I TR 7 FL AR 7L 2R 1 FL AR I A MG1363 3%
RO G SORE R T PG LT TR A A G B-
LT BRI AT R T ARRL S s A
A2 FUBE T I 05 M 1 LR 1A A 7 2L L R ON R L
BERTE AL T %
2.3.3 PrmfEAel s AMH KGR EE( GST)
KGR B A EE NSRS A IR %%
fitf (hGST) X Z Rk I5 ( BUm Y A28/ HAg i2
MEIE . A0 S I H KBRS R B A1 St
P cDNA J7 41 W 50 B F 3% 35 2 &k pMG36e, 3K 15
hGSTAL ZLERFLER T Fab 0k , w] B2 0 FH T WF i By Je £ feke
FL A
2.4 RIEZEHRSERBT
2.4.1 HER g AR AALE ARSI A N % B
TR b R AN 3526 1, PR, 2 B Rk 1R #R A AR U
07 1 A LA M T PN R B B e R A
FIF pMG36e #4) G454 lux e A 1) 5 20 Bk pMG36e-
luxAB I pMG36e-luxCDABE , 28 Bt 4 AL 31547 lux KE[H
MR ICFLIRA o X A BFFEAR N 25 26 TR 1Y 20 A R 16 %
DA LA T N R R AL B At 1 S8
2.4.2 HEEEEXEWINE RS Raha L0V RES
LEHIFF I ST-6 ( Bacillus coagulans ST-6) W1 [ A 5 4k it
FERE 5 ) 2k pMG36e, K 1 0 20 A3 (A 7T 2 K
JFE TR 0 LR A o i PR A

Dup lessis % FI| i pMG36e {4 v i1l 45 & , it
F#E pMG36e-SapS 5 T 4 B (07 25 3K 0 A1 45 S PR R
PEBS R % 19 W ( nonspecific acid phosphatase ) 76 5 % [G
FRPE 55 B 1 P v ik i 4 i 2R
2.4.3 R ET O A 1999 FELK, A E A
pMG36e 4 41 A 28 N 2 IR Mt 220 1 ( PAL) 1) 5 21 ot
B, FEAT B A — 5 il T P 1 35 PR R T AR 4 o
AN T) ) 75 R g S A I L A TR R, & B AN
IR TN 2 R Bt 2l KT S 3 BTG, R R PR TR YT R
PR PRAETPRE T — 492 0 4k, pMG36e i
LR 11 R P A BF A, T R G A 1D R T Uk

9, [39, 401 4y
g %,

3 EmBEE A

B AR (food — grade vector) J& 424> Fa E 1,
AT AE D SN L R A ok A A LT
AZE A (1) AR B AUR B S ;5 (2) KB A
A B ARG G 07 a5 28 1k R 3 W5 5 55 DNA
FBOb ik BB RBEY); (3) Ja B Tk S Yt
R

pMG36e Z: 544 E £ il G AR 20 R LT P Fp
AR

—JEFRIRIMEEERVE B S AT Z . Mccormick
SR KR B MR pMG36e 1 iE A & A FLAT 1 K
Carnobacteriocin B2 ff 45 ¥4 5 [N, 55 46 2] ) A7 A 4T B
LVI3 i 3E $/58 % 3k . Carnobacteriocin B2 J&— /)
S HFRERK(SHSP) |, IL R FLRR I R R AL E 2 2
21 1 22 BE L T 7E 40 B RS T T B LA, {6 75 440 i 5 1Y
T 375 T RGN DT 25 A 200 L PN 45 5 - 14 78 T R B 1
JREIFE, S ASET

TRAEMGIEE AR pMG36e (1M JE H 4y 1
BRI, Jeong 7 LLERAR pMG36e g Kefil , 1 K
A THYFAT B a2 ZLE G (aga) BE PR #2175
R AR e Bbnic, D FE FLRR 2L BR T by
BRI/ o W B AR, 2 B AT R A 7 B k2
S FNRIE DB OB pMG36e (1 p32 Ja 8h T A B %L
FRFLERTA MG1363 oK 153 W & 11 ( Usp4S ) 5 X (9 42 0%
IREEGA A o WME S BRI CR AT 11 A2 5 1R 1) Gt
575751 (SPuspd5 ) e £ 5 2k iA& pSHO1 44 53
WV S Gk AR pSQ, o H W EE (1 /i PRIk
Je B R TR BE 2 T IR

4 NEERE

IR pMG36e IR AKX ZFEEIN 1 N FLIR T 4%
TR L ar A A 4R I T — Rl R &,
P RBVE i DR | PR 2Y, DA O 2 B I TR AT S 42
ME RN TN TR

A I BT AN R T 9 R L 4 AR R T
i AR R EYEE S M A R
7 FUBR B i R IR 3R R G A SR I TR AR
DIRENE = Wil 770 75 TS 22 1A

Bogt A SRR R BE A T S B 5
AL RS O 7R IS B, TR EER A
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Application of Lactic Acid Bacteria Vector pMG36e

DING Yin-yin' MA Hui-qin> ZUO Fang-lei ' HAO Yan-ling' CHEN Shang-wu'
(1 College of Food Science and Nutritional Engineering, China Agricultural University, Beijing 100083, China)
(2 College of Agriculture and Biotechnology, China Agricultural University, Beijing 100193, China)

Abstract Plasmid pMG36e, based on protease gene transcription and translation signals from Lactococcus
lactis cremoris, is a typical artificial constitutive expression vector as a main expression system in Lactococcus. It
has a strong promoter and has been used for expression of heterologous protein such as enzyme in a variety of
bacteria. In recent years, it was used to investigate the mechanism of bacteriocin as an intermediate vector, to
construct lactic acid bacteria genetic strains and develop oral vaccine, even in gene therapy study. pMG36e has
been used so widely in multi-disciplinary applications, it becomes one of the most important plasmid in the lactic
acid bacteria genetic engineering. The basic plasmid composition, structure, and application of pMG36e in gene
expression and food-grade vector construction were reviewed to provide reference for future research.

Key words pMG36e Expression vector Food-grade vector Lactic acid bacteria



