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Abstract: A constitutive expression vector for lactic acid bacteria, named pMG36e-nisl-gfp, was constructed first, using
nisI as the selection marker and GFP as the reporter protein. In this work, the expression vector was electroporated into some
LABs and its plasmid stability was evaluated. The results showed that the loss rate of the plasmid strains harboring pMG36e-
nisl-gfp was still low even after 20 generations during the subculture in a liquid culture medium without antibiotics. The size
and shape of the recombined strain did not change before and after subculture. The expression of GFP in the Oth, Sth, 10th,
15th and 20th generations showed no significant difference. The effect of pMG36e-nis/-gfp as a reporter protein was proved

in animal experiments. It was concluded that the plasmid pMG36e-nisI-gfp had good stability.
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1 FRS

1.1 BEHRSERE

BB : S FUFF B MA2 (Lactobacillus plantarum
MA2) . FLERFLERE WH-C1 (Lactococcus lactis WH-
C1) FIREEERKRTE 34 (Streptococcus thermophilus 34)
FH A S0 2 43 B8 PR ; FLIR TR R IR 2K pMG36e-
nisl-gfp AL A IR

MRS ¥iFidk: HEE 10.0 g, 2FRE 10.0 g,
B 5.0 g, WA 20.0 g, BERRE 0 2.0 g, BREREN
5.0 g, BEREE 0.2 g, BitfREE 0.05 g, Fri&REL 2.0 g,
mhiE 80 1.0 g, MZEM/KEZZE 1000 mL, ZEAEH
20g,pH 6.2 ~6.4, 121 ‘CK} 20 min.

L1552 E MRS-Ery " -nisin " H 325 TAEHREE N
2.5 pg/mL, Nisin B9 TAEHREE 7 20 TU/mL.
1.2 KFIS5E

415 %, Bio Basic 23 Al ; Nisin, Sigma 23 7] 5 PRl
N Y Hind I, Fermentas 2\ 7).

SCIENTZ- 11D FUANMIBEEAL, T B2 ALkt
He et A R A W)
1.3 JEHL pMG36e-nisl-gfp B8 %56 Bl

R LRI IR B pMG36e-nisl-gfp 73 ilAL 2
FLERFLERTE WH-C1  AHPIFLFF I MA2 SRR T
34w, WIS EAFRL pMG36e-nisl-gfp HITE £
1.4 BHERAE

BOGEO SR M EALE, 37 CHi%E 12h,
DL 2% AR EEAN S R IR MRS K
FREE BHE 1 g 1R AR 20 ARG, B
B, il FEAMAGIAERN MRS i b,
EEEL, BFSEBORL pMG36e-nisl-gfp 1EEAHE K
ot Fokifa el MRS-Ery "-nisin " [#{A R FE A
B MRS-Ery -nisin® [ 35 5L TS5k
GOl SEE
1.5 JRHAI PCREE

AR A B 0.5.10,15.20 FREEH, il
AR IUTOR. WEAT misT JEH (Nisl-up: 5-AGATCT
AGACAGGAGGGAAGAGGAAATGAG-3' Fl Nisl-
down: 5-CGTCTGCAGTTAGGATCCCTATTTCCTA
C-3)#1 gfp 3&MH (GFP-up: 5-GCGAGCTCTGAGTA
AAGGAGAAGAACT-3' 1 GFP-down : 5-GCTCT
AGACGCGGTACCTTTGTATAG-3") i) PCR § 1,
HLYK % PCR Fr B¢,

1.6 FRAEILEE

AR A, B 0.5.10,15,20 U, Bz
fERIEARIBUTORE. B 4 uL FRRSIYE N YIEE Hind 3257 7
i), 37 CRN 2 h, KK E M) A B
1.7 GFPHEBEHEHFHRIE

A AR B 0.5.10.15.20 AR, 7K
K38, 37 CH:F% 36 h, ;L 20 mL F 10 ‘C .5 000 r/min
B0 1 min, 7 BV A 7 mL BERREL 2% WK (pH
6.4) Fit M2, 10 °C .5 000 r/min Z5.0> 5 min; #
A& 7 mL BEERERSE I B s FE AN IR AR PR e
WERERR, TAERHAEA 7 min, TAE/AEECH 2 s/2 s, I
IR E 1, SDS-PAGE HLIK WS GFP W%k
L.
1.8 JRHL pMG36e-nisl-gfp 14 = tE+#RiC 89 R B

EES

TEACE G, R REIRZ 107 mL 5 /)
S AT, AR AK, B UNRES 1 mL §E
ZHE, 25 AT RE A o B A B K — el s, 64T
SR, BB S B ATE AL, HIEY)
F L TESOE B T I TSR

2 & X

2.1 [ pMG36e-nisl-gfp 8978 E£35 B

JEki pMG36e-nisl-gfp TEFLERFLERE WH-C1 | #
YWIFAE MA2 KIFEPGERRE 34 rhHSRERALIL,
VEIIZFLIR T RIKBUA pMG36e-nisl-gfp FHA—E )
18 F 38 FH L

MRS-Ery " -nisin " Bl (A5 7504 K 36 h Y EEZH A
WA EAR 1 ~2 mm WETERER, REREGHE, O
@, hGHEST, MBI IR VR B, 25 0.5,
10.15.20 fUHEHA MK EE L FRESZHAKR,
S5 TR A B 22 5.
2.2 JRHL pMG36e-nisl-gfp HIBRHIFAE M

HEALAR 20 fUF, FLRRFLIKE WH-C1  AHPIFL
FIE MA2 e FREHEERTE 34 7E MRS-Ery -nisin* Fll
MRS-Ery -nisin~ [ {4 55 57 3 w1 95 5000 0 A
;% 1, EAMEYFATE MA2 0k R 344L
N 2.46%, BEHAFLERE R IKEAK pMG36e-nisl-gfp 1
Bk e PR R4
2.3 &I pMG36e-nisl-gfp B PCREE

B AR 0.5.10,15.20 R ELHFEAY R
HL, NP8 nisl 1 gfp HEDH.

JUREEEAH PR 1) SR 36k P RSSO ], T LA 4



HYIZFE MA2 ABIHTA2E. B 1 H 780 bp A2
A nisT FrBEFIEL 2 R 750 bp 24710 gfp FrBE, 15
FIS{EAAFT ; Image Lab #fF & SPSS #fFH it — 4k
TrESPTEIR, UKL Z A 25 5 0 % TR
T Bk pMG36e-nisl-gfp MIFEE .

*1 BEARER 20KRENEER
Tab.1 The CFU of the recombinants of the 20th genera-

tion during the subculture mL™"
G MRS-Ery "-nisin* MRS-Ery -nisin”
TEFLTH MA2 1.60 x 10° 1.64 % 10°
FERFLERTH WH-C1 9.00 x 10’ 9.20%x 107
FEHEERRTH 34 3.00 x 10’ 3.60 x 10’
1 23 4 5 6
«—1000 bp
780 bp —> “— 750 bp
«— 500 bp

1—5 431 B MA2 119 0.5.10.,15.20 1% ;6 25 DNA Marker
1 EHE MA2F 0.5.10.15.20 KEH pMG36e-nisl-
2fp W9 nisI & PCR B
Fig. 1 PCR of nisI gene of the primary and the 5th, 10th,
15th and 20th generations

1 23 45 6

1—5 S BN EA R 0.5.10.15.20 %56 S DNA Marker
2 EHE MA2E 0.5.10.15.20 KRR pMG36e-nisl-
gfp W3 gfp EE PCRE
Fig. 2 PCR of gfp gene of the primary and the 5th, 10th,
15th, and 20th generations of recombined Lb. plan-
tarum MA2

2.4 [k pMG36e-nisl-gfp BIEBYILE
W 0.5.10, 15,20 AR E L FE A FTRL, Hind T
VI, B 3 4 al W2 5100 bp (9B, i#E—4E 400

ABBAREER H27% F3W

BT ok pMG36e-nisl-gfp Bt ETE.

5100 hp

1—5 235 EAATEAY 0.5.10.15.20 18;6 24 DNA Marker
3 EAE MA2E 0.5.10.15 20 REHL pMG36e-nisl-gfp
HIEsIEE
Fig. 3 Restriction of plamids of the primary and the 5th,
10th, 15th, and 20th generations of recombined Lb.
plantarum MA2

2.5 GFPHEBEEHHRIE

GFP FYFLEAIR > TR 2 2.7 x 10%. DIBGES
0.5.10.15.20 R, A RS, FH P il
P2 M, #17 SDS-PAGE Hijk (Bl 4). Image Lab %K
1% SPSS HAFH i —4E I Z 3 M R , HLUK Ak 5%
FEZ 255 R, 8UE T ikl pMG36e-nisl-gfp 11
FaE k.

«—3.0x10°

«——2.5x10°

1—5 43 M ELH T MA2 19 0.5.10.,15.20 18; 6 2 DNA Marker
B4 EHE MA25 0.5.10.15 20 RFTHIRIE GFPHIER
Fa ik
Fig. 4 SDS-PAGE of the primary and 5th, 10th, 15th, and
20th generations of recombined Lb. plantarum MA2

2.6 JRHL pMG36e-nisl-gfp 1E1iEtEkric N A

R
FURFLER R LR B AR RTIR , K AL L

R WH-C1/pMG36e-nisl-gfp 5 /N B ETA
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AT, 4F: FATOR pMG36e-nisl-gfp TEZLIR 1 H ) 1 FH ‘9

R B[] 52 %, BCH BB AN RIS AL L il e, 72280
B N UE TUEE, 25 R S5 B, HEE FEALE /MR
(1) 5 Bl R AT AR B BH S At i X A ZH B A 2
P, WEMI TR pMG36e-nisl-gfp T LIME —Fhisi (&
bric, LME T8 ORISR LR R 75 B i h & i g5 4E
YEFH R HLEE.

4

10 pm

10 pm

(a) BhpiEEshL 1 (b) HIAIEERAL 1T

B 5 Z=AFEILKE WH-C1EBFE MRt BRE
Fig. 5 Pictures of the recombined L. lactis WH-C1 in the
gastrointestinal tract
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ARSI LR T AR pMG36e-nisl-gfp 1N
AL FLIRFLER T WH-C1  HIIFLFT B MA2 g #hd%
BRE 34 o, ULEZ TR A R I 018 38 TG ; 4%
RIEFE 20 UG, Bk R B8R AR5 AR
5 WF A TRAH HL RN S SEEAARAE 5 BikiZe PCR. il
VIBHIESG , K/ANANAS , 254852 ; GFP 7828 0.5.10,
15 1 20 015 ER AR AT IE TS, Fak B A I 2%
W, Kk WI1E SDS-PAGE H (i Bl—3, #RE01i%
kA 32 1 P A R E M w1 s stk
B IE T 3% 00k 7 FLIR B AR by 35t A5 A 0 i R FH AR
R gL, AW RIBEIAR pMG36e-nisl-gfp HATR
UF RS E T, IF BT DMy —Fst e dril , UGB
GEFLIR TR 7E Sh 1 W 18 v 1) 43 A7 R 88 B e A R A B
TR, SR B LR TR R E Sl 1 R AR

g AE AR IR ALRE.
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