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1
Table 1 Strains and plasmids
Strains and plasmids Relevant properties Sources
E. coli ]M109 recA supEA4 endA 2 lac-proAlB F' Our lab.
L. lactis NZ9800 Tn5276 A nisA  non-nisin producer NIZO
pNZ8010 Cm"  gusA NIZO
pMG36e Expression vector Em" J Kok
pUCIO Cloning vector Amp" Our lab.
pHJ201 pMG36e carrying the nisZ gene Our lab.
pYGO1 pUCI9 carrying the gusA gene transnationally fused to the nisZ promoter This paper
pYGO2 pMG36e carrying the gusA gene transnationally fused to the nisZ promoter This paper
pYGOlp pYGO2 derivative without the promoter2 of the nisZ promoter This paper
pYGO2p pYGO2 derivative without the promoterl of the nisZ promoter This paper
PYGIOp ﬁ;(t(}}gznt:;igzneozgrth the mutation of -10 region of the promoter2 region This paper
PGP F15 o of the oot o o he 7. o+ his paper
Em GM17 Spg/ml - Em B-Glucuroni-
dase GUS Sng/ml.  Nisin 0.5mmol/L. 5-bromo-4-
chloro-3-indolyl-3-D-glucuronide X-Gluc
1.2.2 T4 DNA T4 TaKaRa
Site-directed Mutagenesis Kit Clontech ATP MUG Nisin Sigma X-
Glue pfu Tag DNA Kit BioDev
1.3 DNA
DNA 6 DNA
7 8
1.4 PCR
1.4.1 GUS gusA DNA GUS
5 P1  5'-TCCCCCATGGTACGTCCTGTAGAAACCCC-3' Neo 1 3
P2 5"-CGAGAAGCTTTTATCATTGTTTGCCTCCC-3’ Hind 111
GUS TGA TAA pNZ8010
PCR 95C Imin 54°C Imin 72°C 3min 30
1.4.2 nisZ nisZ
nisZ, 5' P3  5'-CGCGAATTCGATATAGGTTTATTGAGT-3' EcoR 1
3’ P4 5'-GTACCCATGGTGAGTGCCTCCTTATA-3’ Neo 1
pHJ201 PCR 95C Imin 53°C Imin 72°C 30 s
30
1.4.3 nisZ promoter2 5' P8 5'-CGCGAATTCTTGTCGATAACGCGAGC-
373 P4 pHJ201 PCR 95C lmin 53C Imin
72°C 30s 30
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1.5
pUCI9 E . coli JM109
P5 5'-CTTGAGAAAGTATTGGTAATAATATTATGATTTCGTTCGAAGGAACTAC-3'
P6  5'-CGGCTCTGATTAAATTAAGTTTGTTAGATAC-3'
P7 5'-CTGAAGTTTGTTTGATATAATGATTTCGTTCG-3’

Clontech
1.6
9

1.7 GUS

0.02mol/L nisin 50pg /mL 4-methylum-
berllifery-3-D-glucuronide MUG GUS 1% 4mL
GM17 30C ODg, 0.5 Sng/ml. 20ng/ml.  50ng/ml.
100ng/ml. 200ng/mL. 500ng/ml.  1000ng/ml.  nisin nisin
30°C 1.5h
1.8 GUS

12 000r/min Imin 2ml.  PBS
10 GUS Hoefer Dyna
Quant 200 Fluorometer GUS U 37°C Imin Img
Ipmol MU
2
2.1 nisZ gusA pYGO02
GUS nisZ.
nisZ. GUS
GUS Leu
Val nisZ. AA CC
GUS " nisZ
2 PCR
GUS  PCR Neo 1 Hind 1II EcoR 1
Hind 111 pUCI9 3:1
12h EcoR1  Neo 1 nisZ
PCR 16h
E. coli IM109 pYGO1 1 pyco
Fig.1 Restriction enzyme analysis of pYGO1
1 2 1. 1kb DNA ladder 2. pYGOl
3. pYGO1/Hind 11T

EcoR'1  Hind 11 pYGO1 nisZ 4. pYGOL/Neo 1+ Hind 111
GUS 5. pYGO1/EcoR 1+ Hind 1II.
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1 GATATAGGTTTATTGAGTCTTAGACATACTTGAATGACCTAGTCTTATAACTATACTGAC 60

61 AATAGAAACATTAACAAATCTAAAACAGTCTTAATTCTATCTTGAGAAAGTATTGGTAAT 120

121 AATATTATTGTCGATAACGCGAGCATAATAAACGGCTCTGATTAAATTCTGAAGTTTGTT 180

181 AGATACAATGATTTCGTTCGAAGGAACTACAAAATAAATTATAAGGAGGCACTCACCATG 240
M

241 GTACGTCCTGTAGAAACCCCAACCCGTGAAATCAAAAAACTCGACGGCCTGTGGGCATTC 300
VR PV E TP T RE I K K L D G L W A F

2 nisZ GUS
Fig.2  The partial nucleotide sequence of the transnational fusion of nisZ promoter to gusA
The two -10 and -35 regions are underlined. The first promoter region from positions 102 to 128 is named promoterl

and the second promoter region from positions 129 to 189 is named promoter2.

pMG36e pYG02 pYGO2 L. lactis NZ9800
nisin nisin nisin
nisin pYGO2 nisZ,
GUS
2.2 nisZ
2.2.1 pYGOlp pYGO2p L. lactis NZ9800
2 nisZ. -10 -35 -35 -10
promoter] -35 -10 promoter2 promoter]  promoter2
promoter] promoter2
promoter] 129 189 61bp P5
promoter2 5' P8 3 P4 PCR 1 156
156bp EcoR 1 PCR EcoR'T  Neo 1
pYGO1 pMG36e
L. lactis NZ9800 promoter] pYGOlp pro-
moter2 pYGO2p
pMG36e pYGO2 pYGOlp 1200r e
pYGO2p L. lactis NZ9800 % - Igggfp
GUS 3 3 pMG36e £ 800t —v— pYGO2p
L. lactis NZ9800 nisin _% 600
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Concentration of nisin A/(ng/mL)
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GUS nisin pro- 3 nisin
moterl -35 -10 promoter2 GUS
Fig.3 Dose response of nisin as inducers
promoter] of gusA expression in L. lactis NZ9800
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100ng/mlL nisZ, pYG02 GUS 1084U promoter2
nisZ, pYGO02 GUS 864U promoterl nisZ
2.2.2 pYGIOp pYGO3p 1100 ¢ —e— pMG36e
1000 |- A ——pYGO2
nisZ. 2 900 A —— pYGOIp
£ s00f —— pYGO2p
promoter2 promoter2 5 7of \. ——pYGO3p
L. lactis 108 Sof |l
TGA promoter2 g igg ] \ :
AGA c 2000 \ .
& 100fF 3
nisZ promoter2  -10 o
-10 -10 00T 500 400 600 800 1000
Concentration of nisin A/(ng/mL)
TACAAT TATAAT -10 AGA
TGA P7 4 nisin GUS
Fig.4 Dose response of nisin as inducers of gusA
expression in L. lactis NZ9800
17bp harboring different plasmids
B nisin
nisF 20bp 14
de Ruyter 14 nis7. " P6
AAATTCTGAAGTTTGTTAGA 3
pMG36e L. lactis NZ9800 pYG10p
pYGO3p
pMG36e pYG02 pYGO2p pYGI0p  pYGO3p L. lactis NZ9800
GUS 4 4 pYG10p L. lactis NZ9800 pYGO02
L. lactis NZ9800 nisin
pYG02 50ng/mlL -10 nisZ,
pYGO3p nisin nisin GUS
GUS nisin pYGO2
GUS 3 nisZ.
nisZ, promoter2
nis’Z.
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Studies on Structure and Function of nisZ Promoter

Yang Wei'  Chen Xiuzhu'  Yuan Jing' Huan Liandong' >
! Molecular Microbiology Research Center and * State Key Laboratory of Microbial Resource Institute of Microbiology
Chinese Academy of Sciences  Beijing 100080  China

Abstract p-Glucuronidase gusA gene was used as reporter gene for analyzing nisZ promoter.

Two promoter regions promoterl and promoter2 upstream of nisZ code region were deleted respec-

tively by site-directed mutagenesis. Only promoter2 the promoter region near the code region was

involved in the induction and expression of nisZ promoter. nisZ promoter induction level was re-

duced when -10 region of promoter2 was mutated to a constitutive -10 region. nisZ promoter lost

function when the spacer of the -10 and -35 regions of promoter2 was reduced from 20bp to 17bp.

The results indicate the spacer play an important role on induction and expression of nisZ promoter.

Key words nisZ promoter Function gusA
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