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pMG36e P32 E.coli X51 E.coli DH5a LB ,
L.lactis MG1363 Usp45 37C ; GM17
SPusp45 pSH91 , M17 ; Difco, 0.5% ), 30 ;
pSQ, L.lactis MBP71 CBT SA [4];

NucA , TB-D [107;
100pg/mL
. 150pg/mL
1 Mk 119 Hind
1.1 #E EcoR Xba Kpn Sal TagDNA
1.1.1 PfuDNA TaKalLa ; T4 DNA
(Escherichia coli, E.coli) X51(LE392,AthyA) Promeg ; DNA
; L.lactis MG1363  Jan Kok QIAGEN ;

. L.lactis MBP71(CHCC373, AthyA) Martin

B.Pedersen ; pMD18-
TaKaRa pSHO1™ pSQZ-nucAl 12 SibERERR pSQ KM
; E.coli DH5a : p32 ( 1 2,
pMG36e(pWVO01,Em") pMG36e p32, -35

-10 ; GenBank L.lactis MG1363 usp45

x1 ABEPAASY

Table 1  primers used in this study

Gne name Pimer sequence(5 53 ¥ Length/bp
CGAAGCTTAGATTAATAGTTTTAGCTATTAATC (Hind ) 138
P32 GCGTCGACCCTAGTATAGCATTTTGTGAAG (Sal )
GCGTCGACAACCGAACTTAATGGGAGGA (Sal ) 170
Spusp4s CGTCTAGACGCATCTTGTTTAGCAATATCTGAG (Xba )
GATCTAGATCAACTAAAAAATTACATAAAGAACC (Xba ) 513
NucA GCGGTACCGATCTAAAAATTATAAAAGT (Kpn )
" Restriction sites are underlined
[12] ,  Llactis MG1363 , 13 #REZEE nucA BT IE
3 4 SPusp45, usp45 nucA 3
Usp45 ( D, , PCR
11 ( 1-A) PCR nucA
, Sal , T4 , , , ,
1 4 p32-SPusp45, 510bp , T-A
, pMDI18-T, CaCl, E.coli DH5a 1.4 FIEFRHKL pSQ-nucA BIHIE
, Xba Kpn ,
Hind Xba , pSQ
, pSHI1 E. coli X51, PCR ,
CaCl, E. coli X51 , pSQ-nucA
, CBT , 1.5 R pSQ-nucA 1k L.lactis MBP71
PCR , pSQ(  1-B) L.lactis MBP71
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Schematic structure of the fusion p32-SPusp45 fragment(A), and schematic representation of the organization of the con-

structed secretion expression vector pSQ containing the constitutive promoter p32(B).

[14], SA 1.8 #E4Es SDS-PAGE gL E N
1.6 L.lactis MBP71/pSQ-nucA ik # B4 iE 1% 1) 15uL SuL
SERE 4x)y 95 Smin ,  15uL
TB-D ", SDS-PAGE, ,
L.lactis MBP71/pSH91 L.lactis MBP71/ [15]:
pSQ-nucA  L.lactis MBP71/pSQZ-nucA SDS-PAGE ,
SA , 30 24~36 h, TB-D , 37 ,
TB-D SA , ,
(1omL/ ), 37 15~30 min, "
5 2 -#
2.1 p32. SPusp45 kB89 1B F1 57 i RIE AL pSQ
17 ABARE DENEAEARRMHNE RS2
p32 SPusp45 PCR 1%
[16] , 138bp 170bp,
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PCR )
p32-SPusp45, 308bp,
T-A ,
GenBank p32  SPusp45
Xba  Hind ,
pSHO1 , E.coli X51,
, PCR p32 SPusp4d5  p32-SPusp45
, 138bp  170bp  308bp
, pSQ
2.2 IREEE nucA BIH I8 R RAL pSQ-nucA BIHE
nucA PCR ,
500bp , NucA
(513bp) T-A ,
GenBank nucA
Xba Kpn , pSQ
, E. coli X51 , PCR
nucA  p32-SPusp45 , 500bp
300bp ,
pSQ-nucA
2.3 JRHL pSQ-nucA 2L I ESFLIKE
pSQ-nucA, L.lactis MBP71,
SA , , L.lactis
MBP71/pSQ-nucA SA
PCR , pSQ-
NucA, L.lactis MBP71/pSQ-
NnucA

2.4 TB-D FHUEENIZEREEE 4
L.lactis MBP71/pSQ-nucA L.lactis MBP71/

pSHI91  L.lactis MBP71/pSQZ-nucA SA ,
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TB-D , 37 15 min , L.lactis

MBP71/pSQ-nucA  L.lactis MBP71/pSQZ-nucA
,  L.lactis MBP71/pSQ-nucA
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45 min , L.lactis MBP71/pSQ-nucA L.lactis
MBP71/pSQZ-nucA 15 min ;
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2) L.lactis MBP71/pSQ-nucA L.lactis
MBP71/pSQZ-nucA ,
L.lactis MBP71/pSQ-nucA L.lactis

MBP71/pSQZ-nucA

B 2 L.lactis MBP71 RiAZEREGE AN KRR LR
RIZEHLLER

Fig. 2 Detection of enzyme activity performed by NucA se-
creted from L.lactis MBP71 harboring different recombinant
plasmid on TB-D agar plate. A: L.lactis MBP71 covered with
TB-D medium were inoculated for 15 min at 37 ; B: L.lactis
MBP71were inoculated for 45min. a. clone of L.lactis MBP71
harboring the plasmid pSQ-nucA; b. clone of L.lactis MBP71
harboring the plasmid pSQZ-nucA; ¢ and d. clone of L.lactis
MBP71 harboring the plasmid pSH91.

2.5 ¥%EslE SDS-PAGE FARG L #6 M
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Fig. 3 The SDS-PAGE and zymogram analysis of expressed
NucA. A: SDS-PAGE for detection the NucA in supernament and
cell lysate of cultured L.lactis MBP71; B: zymogram for detec-
tion of enzyme activity performed with the same protein sample
after SDS-PAGE and gel renaturation.M:Marker. 1. proteins
from culture supernament of L.lactis MBP71 harboring the
plasmid pSH91; 2. proteins from culture supernament of L.lactis
MBP71 harboring the recombinant plasmid pSQZ-nucA; 3. pro-
teins from culture supernament of L.lactis MBP71 harboring the
recombinant plasmid pSQ-nucA; 4. proteins from cell lysate of
L.lactis MBP71 harboring the plasmid pSH91; 5. proteins from
cell lysate of L.lactis MBP71 harboring the recombinant plasmid
pSQZ-nucA; 6. proteins from cell lysate of L.lactis MBP71 har-
boring the recombinant plasmid pSQ-nucA.
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Construction of a food-grade secretion expression vector and use it for
reporter protein expression in Lactococcus lactis

Qiangzheng Sun, Yanwen Xiong, Changyun Ye, Jianguo Xu’

(State Key Laboratory for Infectious Disease Prevention and Control, National Institute for Infectious Disease Control and Prevention,
Chinese Center for Disease Control and Prevention, Beijing 102206, China)

Abstract: We constructed a food-grade secretion expression vector and used it for reporter protein expression in live de-
livery vehicle L lactisMBP71. The p32 fragment, which containing the stronger p32 promoter,,was amplified by poly-
merase chain reaction(PCR) with the plasmid pMG36e as template. After being purified, the p32 fragment was ligated
with SPusp45 fragment amplified from genomic DNA of L lactis MG1363. The fusion fragment p32-SPusp45 was inserted
into the food-grade vector pSH91 to construct a secretion expression vector, pSQ. The coding sequence of NucA (nucA)
was also amplified from Staphylococcus aureus chromosome and inserted into pSQ under the control of p32 promoter to
construct a recombinant plasmid pSQ-nucA. Nuclease plate activity assay and zymograme assay demonstrate that NucA
was secretion expressed from L lactis harboring the recombinant plasmid pSQ- nucA, and the quantity of NucA secreted
into supernamant was about ten times more than which in cell lysate. Results also indicate that expression efficiency of L

lactis/pSQ-nucA was higher than that of L lactis/pSQZ-nucA, constructed by us earlier.
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