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ABSTRACT Objective: A food-grade expression system for Lactococcus lactis was constructed to stably express the firefly lu-
ciferase reporter gene for subsequent study of the target gene. Methods: The luciferase reporter gene was amplified by PCR from pGLA4.
10 plasmid, sequenced and cloned into vector pNZ8149. The expression plasmid pNZ8149-luc was constructed, which was transformed
into the host L.lactis NZ3900 by electric shock. Recombinant L.lactis was obtained by lactose screening and induced through using Nisin.
The presence of luciferase was detected by microplate fluorescence detector and the expression of Luc was detected by Western Blot.
Results: The luciferase reporter gene was successfully cloned into the pNZ8149 plasmid that was transformed into the host L.lactis NZ3900
to obtain the L.lactis expression system NZ3900/pNZ8149-luc. After induction by Nisin, the activity of luciferase increased gradually
with the prolongation of induction time, and decreased gradually after 24 hours. Western Blot detected intracellular expression of the tar-
get protein luc. Conclusion: The pNZ8149-luc expression vector has been successfully constructed and can be expressed stably in L. lactis.
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1.1 #3#

1.1.1 E#kfERN  KWATHE (Escherichia coli, E.coli) TOP10
JRAZ SN . k. pMDI19T Ity B k3% TaKaRa 2\ ] , L.lactis
NZ3900 ,pNZ8149 Iy [ faf 2= NIZO £ Fi W55 T, pGL4.10 5k
i H Promega.,

112 HEFEMERKEGE M7 55 LB IARE=5H LB
[ R 55 52 B0 T 5 AR W B B A BR A B 5 G/L-MIT 15 5%
FE M7 BEFRHE +0.5% FAIHE / U ; UM IR M1 T 1%
IR A +0.5%F b +0.04 g/L R H iy 28 +20 g/L BLIE ; E.coli
TOP10 ] LB 353758, 37 CHR s 5557 s ZLER FLBK T A M17 Bk
RS 5L, 30 C R -5 5%

113 XFIFnEE  FR&I N YIS Neo 1, Xbal Pfu DNA &
G T4 R TURL/INRE & DNA B D alifb 2050 &0
H K% TaKaRa /v 8] ; 5¢G 3 Bk I &% H Promega; ZLER
#EBR A % (Nisin)lty B Sigma /A5, Gene Pulser Xcell H, %L &
4r . Wil B 32 E BIO-RAD;PCR 414 {0l A AN H ;
ModulusTM96 fFLAR & SR H FEER €A R ; Allegra 21R
HREHRTRELOYLUW H 35 E BECKMAN AF],
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12,1 WHEBERFENWTE  RHE GenBank 738 1Y luc JE[H
% ¥ % it 51 ¥ F:5-CATGCCATGGCTATGGAAGATGC-
CAAAAACA-3' (Nco 1),R:5-CTAGTCTAGATTACACGGC-
GATCTTGCCGCCCTT-3' (Xbal), L) pGL4.10 [k JHitR
PCR ¥ # luc JE[H, S 5544 : 94 ‘CHiASHE S min, 94 C,30 s,
55 ‘CiEk,305.72 °C,90 s(35 AMEFF), 72 ‘CHEfH 5 min, PCR
7 T K BE 29 g 1675 bp, PCR 7 Wy 0] i 4l 4k J5 34 4
pMDI9T, Il .
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Neo Il Fl Xba I XWHFY] , 15 [FIRE LA LI i) pNZ8149 Uk 48z , i
Bere¥) 5 pNZ8149 Jfiki /il i %4k L.lactis NZ3900 Ji&3Z 75
gif, FRLAEHE SRS LR e P S R B YR, REUTORL, ARIE
GenBank {f & pNZ8149 1Y /¥ % % it 51 #) (8149F.5'-AG-
CATAATAAACGGCTCTGAT-3';8149R : 5'- CCACGCTACGC-
TCAAGG -3'),PCR %5,
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IR AR
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L pGLA4.10 JFoki MR , luc FE[H 22 PCR 38 K B la H e,
VKA, BEA5 79 Bt 1600 bp ZEA ARG AR /. PCR 774
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Fig.1 pMDI19T-luc enzyme digestion

Note: M: Marker; 1: plasmid before enzyme digestion; 2: plasmid after
enzyme digestion.
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Fig.2 Partial sequence of sequencing analysis blast
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Fig.3 Phenotype map of Recombinant lactococcus lactis used lactose in

lactose screening medium
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RoX R DO RMGE (& 1), SRR, bH
Nisin 75 5[] A HE S, A0 R LY 9O 3 B P i i, 2]
IRl 24 h 2 J5 H 8 A 9L R BHE T2 R wiR

bp M

1 2

—470bp

B 4 ELARHL pNZ8149-luc PCR %7
Fig.4 Recombinant plasmid pNZ8149-luc PCR
Note: M: Marker; 1: plasmid pNZ8149 PCR product; 2: plasmid
pNZ8149-luc PCR product.

1% SDS-PAGE HLik Ji5 i#£4T Western Blot #5:| ([&#] 5), 45
R, EARARILKF SRR AN INEREM GIOLRMRIEL
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(61 KD), 1 luc LA fEFLIR LR IR N FRE b
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Table 1 The luciferase values of NZ3900/ pnz8149-luc and NZ3900/pNZ8149

RLU 0Oh 3h 9h 24h 48 h 72h 96 h
NZ3900/pNZ8149-luc 512.113 735.227 1134.26 3358.65 1075.36 618.719 563.716
NZ3900/pNZ8149 28.5 33.7 22.6 24.7 29.6 29.8 31

KD M 1 2 3 4 5 6 1 8
100
10
55
40
33

25

5 Western Blot &l 3¢ St E &
Fig.5 Western Blot analysis of luciferase

Note: M: mark; 1: Before induction; 2: 3, 9, 24, 48, 72 and 96 h Induction.
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SR, A AR AR R, MR R G R A 2 R
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AP FLRRFLERF NZ3900/pNZ8149 ik RGeH , MiAEFI HI %K
BRGFRIBSNRIIREE H AT , R I SN D R
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R AR E Rk, I BTG 705 2 i AT R A
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