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MD353 xyl serA/ serB
- pLP3537 DNA scrAl serB
pLP3537- xyl 6-
ATCC393 LL108  LL302 ori”
RepA
7
pWVO01 ori” PPEL.0
1
Table 1 The food-grade selectable markers for LAB
Selection marker Donor Host Selectable marker Reference
Sugar utilization markers
Lactose fermentation L. helveticus L. helveticus laclM 2
Lactose fermentation L. lactis L. lactis lacF 345
Xylose fermentation L. pentosus L . casei xy[RAB 6
Sucrose fermentation P . pentosaceus L. lactis scrA/ serB 7
Auxotrophic markers
Purine biosynthesis L. lactis L. lactis {RNA gln 8
Pyrimidine biosynthesis L. lactis L. lactis tRNA 9
Resistance/immunity markers
Nisin resistance L. lactis L. lactis nsr 10 11 12
Lactacin F immunity L. acidophilus 19 acidophilus lafl 13
L. fermentum
L. gasseri
L. johnsonii
2.2 lafl VPI 11088 Lactacin F
tRNA lafl pTRK434
Dickley pFG1 NCDO 1750 Lactacin F
B lafl Lactacin F
Ochre supB 11 Acidocin A Aci-
2kb docin B
supB 1617
Amber
supD
pFG200 °
RNA
tRNA 2 3
2.3
Nisin 3
1415 DNA
nsr
nsr
pVS40 pFMO11
10~12
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pH

NICE Nisin-

controlled expression
1000
3.1
lacA
LacR
_6-
LacR lacA lacR
luxAB
lacR 7 lacA 5 °
2
2

Table 2 Sugar-inducible expression systems for LAB

Strains Sugar Promoter Regulator Induction factor Reference
Lactococcus lactis Lactose lacR  LacR ~ 10 18
Lactococcus lactis Lactose  lacA LacR ~10 19
Lactococcus lactis Lactose lacA/T7 LacR ~20 20
Lactobacillus pentosus ~ Xylose — xylA XylR ~ 60 21
Streptococcus thermophilus Lactose  lacS GalR ~ 10 22
3.2

NICE ?
11
3 nisA sk
Kuipers
NisK
0.05ng/mL NisK  NisR
NisR nisA
NICE
25-28
sakacinP plantaricinA  carnobacteriocin
29 30
3.3
3.3.1 érlt  DNA
2 P, P, rro
tec Cro

P, Rro . Rro
24°C 42°C P,
500 ®
)
3.3.2 pH pH
Pz pH
Madsen P pH
150 ¥
3.3.3 Sanders
Cre 3
4
4.1 lac
Platteeuw ~ ° lacF
B gusA
lacA N pepN
DNA
NZ3000 lacF
NZ3000 B lacA
Payne "
LM-4 lysin
lac LM-4 lysin
4.2 nisA
de Ruyter % nisA
$US3
holin lytH  lysin lyiA pNZ8010
pNZ8011 IyiH  lpA 2
nisA L. lactis NZ3900
nisRK N
pepN 0.01pg/mL
pNZ8010 L. lactis NZ3900 L. lactis NZ3900
pNZ8011 L. lactis NZ3900 lytH
IytA 10 000
N
4.3
Kibenich  Johansen * $vMI3
lysin
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Food-grade Gene Expression Systems for Lactic Acid Bacteria
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Lactic acid bacteria LAB are important industrial microor ganism used in the production and preservation of food-

stuffs. Recently considerable advances have been made in the genetics and molecular biology of LAB. These have resulted in

the construction of food-grade gene expression systems for these bacteria. This paper aims to review the essential features for food-

grade systems food-grade selection markers food-grade controlled gene expression and food-grade inducible signaling molecule

and recent developments on food-grade cloning and expression systems for LAB. These gene expression systems have great poten-

tial for studies on gene expression and regulation in LAB and a variety of bioprocessing application in industrial fermentations.
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