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Supplementary Table S1: Primers and plasmids used in the study. 

Primer or plasmid Primer sequence or plasmid feature Reference 
Primers   
NZ_NdeI-del_F CTTGATTATATCAAAGGTTCTTATGAATATTTGACTCATG This study 
NZ_NdeI-del_R CATGAGTCAAATATTCATAAGAACCTTTGATATAATCAAG This study 
MCS2-F-Xba TTCTAGAAATGTCACTAACCTGCCC This study 
MCS2-R-Hind TAAGCTTCTCGAGGAGCTCACATGTCATATGGAGTGCCTCCTTATAATTTATT

TTG 
This study 

pNZ-F1498 TAACAATAGAAAGCGTTAGG This study 
pNZ-F3072 ATGAGATAATGCCGACTG This study 
USP-F-Nde TCATATGGCTAAAAAAAAGATTATCTCAG This study 
A3b-R-Xho TCTCGAGTTATTCTTCCATTACACCAATTTG This study 
IRFP-F-Nde TCATATGGCTGAGGGATCTGTAG This study 
IRFP-R-Xho TCTCGAGTTATTCTTCCATTACACCAATTTGC This study 
A3b-R-Xho2 TTATTTCTCGAGTTATTTTATTCGTAGATACTGACC This study 
USP-F-Nde2 TTATTTCATATGGCTAAAAAAAAGATTATCTCAG This study 
RBS_MCS2_ Xba_F ATCTAGAATTATAAGGAGGCACTCCATATGACATGTGAGC This study 
RBS_MCS2_ Hind_R TAAGCTTCTCGAGGAGCTCACATGTCATATGGAGTGCCTC This study 
TT-Xba-F AAAATATCTAGAGATAAAGCAATTACTGATATTGC This study 
TT-Spe-R TCACAAACTAGTAATAAACGCTAAAACGTCTC This study 
Nis-woRBS-BglII-F AAATTAAGATCTAGTCTTATAACTATACTGAC This study 
Nis-woRBS-AatXba-R AAATTATCTAGAATCGATGACGTCATTGTATCTAACAAACTTCAG This study 
MCS2-Xba-F2 AAATAATCTAGAAATGTCACTAACCTGCCC This study 
MCS2-XhoPacHind-R ATTATTAAGCTTTTAATTAAACCGGTCTCGAGTGCCTCCTTATAATTTATTTTG This study 
Cas-Xho-F AATTTACTCGAGATGGATAAGAAATACTCAATAGGC This study 
Cas-Pac-R ATTTGCTTAATTAATCAGTCACCTCCTAGCTG This study 
sg_erm3-F GACGTCTTGGATATTCACCGAACACTGTTTTAGAGCTAGAAATAGCAAGTTA This study 



AAATAAGGCTAGTCCGTTATC1 

sg_erm3-R TCTAGAAAAGCACCGACTCGGTGCCACTTTTTCAAGTTGATAACGGACTAGC
CTTATTTTAACTTGC 

This study 

sg_htrA_F AGACGTCACGGATGCTGCCATTAACCCGTTTTAGAGCTAGAAATAGCAAG1 This study 
sg_upp_F GACGTCGAGAGTTTGTGTTGAATCAAGTTTTAGAGCTAGAAATAGCAAG1 This study 
sgRNA-R TCTAGAAAAGCACCGACTCG This study 
Cas_seq1 GATTTAGATAATTTATTGGCGC This study 
Cas_seq2 ATCGAAAAGTAACCGTTAAGC This study 
Cas_seq3 GATTATGATGTCGATCACATTG This study 
upp97 GTTGACGAAATCGGAATGCT This study 
upp291 CACACGAGCAGCTGGAATTA This study 
ldh38 GTGACGGTGCTGTAGGTTC 1 
ldh159 ATGAGAAAGGTCTTCTGCATCC 1 
rec912 ATCTGGTGCTTGGTTTGCTT This study 
rec1028 GCCCGAACTTTGTGGTCTATT This study 
   
Plasmids   
pNZ8148 pSH71 derivative, PnisA, CmR, nisin-controlled expression 2-4 
pIAV7 pWV01 derivative, broad range, EmR, lacZ, T1T2 5 
pVPL3004 pNZ9530 derivative, EmR, nisRK replaced with the tracrRNA, cas9 and 

CRISPR array 

6 

pNZ8148m pNZ8148ΔNdeI This study 
pNZDual pNZ8148 derivative, two nisin promoters, MCS1, MCS2 This study 
pNZPolycist pNZ8148 derivative, nisin promoter, MCS1, MCS2, separated by RBS This study 
pNZDualTT pNZ8148 derivative, two nisin promoters, MCS1, MCS2, two TT This study 
pNZ-IRFP713 pNZ8148 containing irfp713 7 
pSD-I07 pNZ8148 containing gene fusion of SPUsp45, DARPin I07 and cA 8 
pNZDual_DARPin1 pNZDual containing fusion of SPUsp45, DARPin I07 and cA in MCS1 This study 
pNZDual_DARPin2 pNZDual containing fusion of SPUsp45, DARPin I07 and cA in MCS2 This study 
pNZDual_IRFP1 pNZDual containing irfp713 in MCS1 This study 
pNZDual_IRFP2 pNZDual containing irfp713 in MCS2 This study 
pNZDual_DARPin1_I
RFP2 

pNZDual containing fusion of SPUsp45, DARPin I07 and cA in MCS1 and 
irfp713 in MCS2 

This study 

pNZDual_IRFP1_DAR
Pin2 

pNZDual containing  irfp713 in MCS1 and fusion of SPUsp45, DARPin I07 
and cA in MCS2 

This study 

pNZPolycist_DARPin
1_IRFP2 

pNZPolycist containing fusion of SPUsp45, DARPin I07 and cA in MCS1 and 
irfp713 in MCS2 

This study 

pNZPolycist_IRFP1_
DARPin2 

pNZPolycist containing  irfp713 in MCS1 and fusion of SPUsp45, DARPin 
I07 and cA in MCS2 

This study 

pNZDualTT_DARPin1
_IRFP2 

pNZDualTT containing fusion of SPUsp45, DARPin I07 and cA in MCS1 and 
irfp713 in MCS2 

This study 

pNZDualTT_IRFP1_D
ARPin2 

pNZDualTT containing  irfp713 in MCS1 and fusion of SPUsp45, DARPin I07 
and cA in MCS2 

This study 

pNZ8148noRBS pNZ8148 derivative without RBS after nisin promoter This study 
pNZ8148noRBS_dual
PnisA 

pNZ8148noRBS derivative, second nisin promoters This study 



pGEMsgHtr pGEM-T Easy containing sgHtr This study 
pGEMsgErm pGEM-T Easy containing sgErm This study 
pGEMsgUpp pGEM-T Easy containing sgUpp This study 
pNZCRISPR pNZ8148noRBS_dualPnisA derivative with cas9 in MCS2 This study 
pNZCRISPRsgErm pNZCRISPR with sgErm in MCS1 This study 
pNZCRISPRsgHtr pNZCRISPR with sgHtr in MCS1 This study 
pNZCRISPRi pNZ8148noRBS_dualPnisA derivative with dcas9 in MCS2 This study 
pcDNA-dCAS9 pcDNA3.1 derivative with dcas9 9 
pNZCRISPRisgUpp pNZCRISPRi with sgUpp in MCS1 This study 
1Protospacer is shown in bold. 
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