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Thr Ser T8S 2 Dhb Dha His Lys T2S/H31K 27 Asn
Lys 31 His Lys N27K/H31K pMG36e L. lactis NZ9800
3
N27K/H31K NisinZ T8S  T2S/H31K pHO
100°C Smin
NisinZ
Q754 A 1000-3061 2003 02-0185-05
Nisin Lactococcus B-
lactis N
50 AL2
34 3510 nisZ.
nisZ
Prenisin B 8 Thr Ser  B-
B_
nisZ,
pH
pH
1
1
1.1
Rollema
N27K  H31K  NisinZ 1.2
pH 4 7 7 1.2.1 LB
Demel T2S  NisinZ 100pg/mL. Amp  Em
Micrococcus flavus Streptococcus GM17 Spg/ml. Em
thermophilus 2 Kuipers S1 LB
S3T  NisinZ A 1.2.2 T4 DNA T4
2002-12-29

2002-10-28
“ " No.2001BA708B05-07
* Tel 86-10-62652851 Fax 86-10-62581447

E-mail  huCld@ G abem 77 53 T EA T I S 4

B

http://journals. im. ac. cn



186 19
TaKaRa ATP Nisin Dev Site-directed Mutagenesis Kit Clontech
Sigma pfu Taq DNA Kit Bio-
1
Table 1 Strains and plasmids

Strain and plasmid Relevant properties Source
pMG36e Expression vector Em" J Kok
pUCI19 Cloning vector Amp" Our lab.
pHJ201 pMG36e carrying the nisZ gene Our lab.
pYWS2731 pUCI9 carrying the mutation nisZ gene AAT—=>AAA CAC—>AAA This paper
PYWS231 pUCLY carrying the mutation nisZ gene ACA—>AGT CAC—>AAA This paper
pYWT8S pUC19 carrying the mutation nisZ gene ACA—AGT This paper
pYIS2731 pMG36e carrying the mutation nisZ gene AAT>AAA  CACG—>AAA This paper
pYIS231 pMG36e carrying the mutation nisZ gene ACA—>AGT CAC—>AAA This paper
pYJT8S pMG36e carrying the mutation nisZ gene ACA—AGT This paper

E. coli ]M109
L. lactis NZ9800 Tn5276 A nisA  non-nisin producer
Bacillus subtilis 63501

L. lactic MG1363

Staphylococcus aureus26071

Clostridium butyricum miya

Micrococcus flavus NCIB8166

Listeria monocytogenes 54003

Shigella flexneri 51285

Salmonella 50311

Pseudomonas aeruginosa10105

recA supFA4 endA1 hsdR17 gyrA96 relAl thiX> lac — proAB ¥ traD36 proAB™ lacl lacZ AM15

Our lab
NIZO

Our lab
Our lab
Our lab
Our lab
Our lab
Our lab
Our lab
Our lab

Our lab

1.3 DNA pMG36e L. lactis NZ9800
DNA 6 1.5 SDS-PAGE
DNA 7 9
8 DNA 6 Sephadex CM-25
1.4 nisZ Sephadex G-25 SDS-PAGE Promega
nisZ.

T8S 5'-GTATTCGCTATGAGTCCCGGTTG- 1.6 MIC
TAAAACAGG-3"  T2S/H31K 5'-CCACG- MIC
CATTAGTAGTATTTCGC-3' 2 2 NCIB 8166

5'-GTAATTGTAGTATTAAA GTAAGCAAATAACC- 1.7
3 31 M27K/H31K 5’-GCAACTT-
GTAAATGTAGTATTAAAGTAAGCAAATAACC-3’
5'-GAGTGCACCATGGGAGGTGTGAAAT-3' 1.8
Neo 1 Imol/L.  HClI  NaOH
Clontech pH 234567891011 12

EcoR 1 /Hind 1l
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1.9
0.15mol/L NaCl
pH 2 12 2

Ser AGT pUCI9
pHJ201 nisZ.
1 Hind [l pUC19
Site-directed Mutagenesis Kit
pYWTSS DNA

pUCI9

EcoR
Clontech

Neo |
Nde |
pYWTSS DNA

Nde |

Neo 1 Nde 1
Neo 1 1
DNA

1 pYWT8S
Fig.1 Agarose gel electrophoresis of pYWT8S
digested by restriction enzymes
1.DNA Marker 2.pYWT8S 3. pYWT8S/EcoR |
4. pYWISS/Nde 1 5. pYWISS/Neo |

EcoR 1 Hind Il
T8S nisZ,
pMG36e

L. lactis N79800
L. lactis NZ9800
4bp

pYWTSS DNA

pYJI8S
GM17

1 T8S nis?,

2 pYJT8S
Fig.2  Agarose gel electrophoresis of recombinant plasmid
pYJT8S digested by restriction enzymes
1.DNA Marker 2.pYJT8S 3.pYJT8S/EcoR |
4. pYJT8S/EcoR | + Hind Il

2.1.2 N27K/H31K  T2S/H31K
N27K  H31K
T2S  H3IK N27K/
H31K  T2S/H31K 2
NisinZ
pYJS2731  pYJS231
DNA
2.2 Z SDS-PAGE
T8S N27K/H31K
T2S/H31K
Sephadex CM-25
T8S Z
110~ 140  NaCl 0.3 ~ 0.4mol/L
58.4% N2TK/H31K  T2S/H31K
7z 80~ 120  NaCl
0.3 ~ 0.4mol/LL 53.6%
52.2% Sephadex G-25
T8S Z 3
3 T8S
30-50 pH2
ddH, 0
3.5kD N27K/H31K  T2S/H31K
Z T8S SDS-
PAGE 4
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Fig.4 SDS-PAGE of the purified NisinZ mutants H31K pH
1. Protein size marker 2. N27K/H31K 3.T2S/H31K 4.T8S 7
2.3 2 2.3.4
2.3.1 MIC Sephadex CM-25  Sephadex G-25
3 NisinZ ~ MIC 0.1mol/L. HCI 0. 1mol/I. NaOH
13pg /L T8S N27K/H31K — T2S/H31K  MIC pH 2 12 pH
15pg/L 20pg/L 17pg/L
NCIB 8166 T2S/H31K  N27K/H31K
2.3.2
2 V4
Table 2 The spectrums of antibacterial activity of NisinZ and its mutants
Strai Antibacterial activity/mm
rains L. lactis NZ9800/pMG36e NisinZ N27K/H31K T2S/H31K 185
Baillus subtilis 63501 0 13.80 10.90 10.30 10.84
L. lactic MG1363 0 17.00 13.50 15.00 16.00
Staphylococcus aureus 26071 0 12.66 9.40 11.00 11.30
Clostridium butyricum miya 0 14.00 10.00 11.30 10.20
Micrococcus flavus NCIB8166 0 22.37 19.33 20.62 20.54
Listeria monocytogenes 54003 0 11.00 8.06 10.50 9.09
E . coli ]M109 0 0 0 0 0
Shigella flexneri 51285 0 0 0 0 0
Salmonella 50311 0 0 0 0 0
Pseudomonas aeruginosa10105 0 0 0 0 0
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Fig.5 Antibacterial activity of NisinZ and its mutants after treatment at 25°C 55°C and 100°C
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Site-directed Mutagenesis of NisinZ and Properties of NisinZ Mutants
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Abstract  According to the knowledge gained from engineering of nisinZ using plasmid pHJ201 DNA as template NisinZ was
mutated by site-directed mutagenesis NisinZ mutant T8S contains Serine at position 8 instead of Threonine NisinZ mutant
N27K/H31K contains Lysine at position 27 and 31 respectively instead of Asparagine and Histidine and NisinZ mutant T2S/
H31K contains dehydrobutyrine and Lysine at position 2 and 31 instead of dehydroalanine and Histidine. They are cloned into
pMG36e and expressed in L. Lactis NZ9800 the expression products of these mutants purified by Sephadex CM-25 and Sepha-
dex G-25 chromatography some properties of NisinZ mutants T8S T2S/H31K and N27K/H31K were studied. The results
showed that the spectrum of antimicrobial activity and solubility of these mutants had not been changed their antimicrobial activi-
ties were found to be slightly lower than that of the wild-type NisinZ. but mutants T8S and T2S/H31K showed higher stability
which were significantly more stable than wild-type NisinZ at 55 ~ 100°C and pH7 ~ 9.

Key words NisinZ site-directed mutagenesis stability
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