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Supplementary Table S1. Strains and plasmids used in this study.

Designation

Relevant characteristics

Sources or references

Strains

Lactococcus lactis F44

Escherichia coli TG1

Micrococcus flavus

Bacillus subtilis 168

L. lactis F44/poppA

L. lactis F44/poppB

L. lactis F44/poppC

L. lactis F44/poppD

L. lactis F44/poppF

L. lactis F44/pnprE

L. lactis F44/pnprB

L. lactis F44/pvpr

L. lactis F44/ppepA

L. lactis F44/ppepF

L. lactis F44/ppepM

L. lactis F44/ppepN

L. lactis BAFM

Plasmids

nisin Z producer, constructed through genome

shuffling of L. lactis YF11

used for plasmid preparation

used as an indicator strain for bioassay of nisin

Used for cloning heterologous protease

F44 harboring pLOPPA

FA44 harboring pLOPPB

F44 harboring pLOPPC

F44 harboring pLOPPD

F44 harboring pLOPPF

F44 harboring pLNPRE

F44 harboring pLNPRB

F44 harboring pLVPR

F44 harboring pLPEPA

F44 harboring pLPEPF

F44 harboring pLPEPM

F44 harboring pLPEPN

F44 harboring pLBAFM

[N

Laboratory stock

ATCC 10240

Laboratory stock

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study




pLEB124

pLOPPA

pLOPPB

pLOPPC

pLOPPD

pLOPPF

pLNPRE

pLNPRB

pLVPR

pLPEPA

PLPEPF

pLPEPM

pLPEPN

pLBAFM

Gram® cloning vector with an P45 promoter followed
by multiple restriction sites, Em'

pLEB124 carrying the oppA gene from F44, Em'
pLEB124 carrying the oppB gene from F44, Em'
pLEB124 carrying the oppC gene from F44, Em'
pLEB124 carrying the oppD gene from F44, Em'
pLEB124 carrying the oppE gene from F44, Em'
pLEB124 carrying the nprE gene from B. subtilis 168,
Em'

pLEB124 carrying the nprB gene from B. subtilis 168,
Em'

pLEB124 carrying the vpr gene from B. subtilis 168,
Em'

pLEB124 carrying the pepA gene from F44, Em'
pLEB124 carrying the pepF gene from F44, Em'
pLEB124 carrying the pepM gene from F44, Em'
pLEB124 carrying the pepN gene from F44, Em'

pLEB124 carrying the nprB from B. subtilis 168,

oppA, pepF and pepM gene from F44, Em'

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study
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Supplementary Table S2. Primers used in this study.

Primer name Primer sequence (5 to 3) "

nprB-F TCCCCCGGGAAATGGTAGATTCCAAAATAGG
nprB-R CATGCCATGGCAGTCAGACTCTGTGTCCTGA
npre-F CGCGGATCCAAAAAGGGGGATTTATTGTG

npre-R TCCCCCGGGTTACAATCCAACAGCATTCC

vpr-F CGCGGATCCTTTTCTAAATACAAAGGGGGA

vpr-R TCCCCCGGGATCGCTTATTGCAGGAGG

OppA-F CGCGGATCC AGTGACTCACCGATGAAAGC

oppA-R TCCCCCGGG TGCACCATAGTCAAGCGTC

oppB-F CGCGGATCCTAAGTCAGAGCCATTGGGC

oppB-R TCCCCCGGGTCACTCCTTATTGAATCCGAA

oppC-F CGCGGATCCCGGATTCAATAAGGAGTGAAAA
oppC-R TCCCCCGGG GTTCGCAACGAAGTCGTTAC

oppD-F CGCGGATCCTCAGGTTCTGGGAAGTCAAC

oppD-R TCCCCCGGGAATCTACTCCATCAACGGCTA

oppF-F CGCGGATCCTCATTTTGTTCGAGGTCAGG

oppF-R TCCCCCGGGCCAATCAAACCTGAAAATGG

pepA-F CGCGGATCCCGGAGGAGAAAAATGGAA

pepA-R TCCCCCGGGTCCTAGTGATTTTTTCTTTTGT

pepF-F CGCGGATCCTGCTAATAAGTTTTTAATGTGAAT
pepF-R TCCCCCGGGTGGGGTTACTTGTACGTTTA

pepM-F CGCGGATCCCTGAGTTTTTCTCAGAACTTTAGA
pepM-R TCCCCCGGGCCTCTCATCTGTTTTTCCTTT

pepN-F CGCGGATCCTTTAGGAGAAAACATGGC

pepN-R TCCCCCGGGAAGTCAGACTAAGAATGAATAA
BAFM-pepF-F  TATATAGGGCCCGGGTGCTAATAAGTTTTTAATGTGAAT
BAFM-pepF-R CTGAGAAAAACTCAGTGGGGTTACTTGTACGTTTA
BAFM-pepM-F GTACAAGTAACCCCACTGAGTTTTTCTCAGAACTTTAGA
BAFM-pepM-R TGGAATCTACCATTTCCTCTCATCTGTTTTTCCTTT
BAFM-nprB-F  AAAACAGATGAGAGGAAATGGTAGATTCCAAAATAGG
BAFM-nprB-R CATCGGTGAGTCACTCAGTCAGACTCTGTGTCCTGA
BAFM-oppA-F CACAGAGTCTGACTGAGTGACTCACCGATGAAAGC
BAFM-oppA-R TAATTATAACCCGGGTGCACCATAGTCAAGCGTC

& Underlined and bold letters indicate restriction sites.
® Underlined sequences indicate homologous sequences.



Supplementary Figure and Legend
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Supplementary Figure S1. Time profile of nisin titer (square), cell density (circle)

and pH (triangle) of L. lactis BAFM cultured in DSM medium with 21 g/L DSM
hydrolysates (hollow symbols) and commercial medium (solid symbols). Average
data of triplicate experiments were presented. Error bars represent standard deviations
from three parallel replicates. The data were analyzed by One-way ANOVA.
Statistically significant differences between DSM medium groups and commercial
medium groups were indicated by * for p < 0.05 ** for p < 0.01 and *** for p <

0.001.
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Supplementary Figure S2. Physical map of pLEB124.
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