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[bookmark: _Hlk140244075][bookmark: _Hlk133683254]Fig. S1 Characterization of PR-cI857 or evolved PR-cI857* expression system. The fluorescence intensity of mutant M1 and wild-type strain after 3 h (a) and 6 h (b) of fermentation in the shake flask at 30℃/37℃. c. The mutator plasmid profile carrying egfp gene under the control of PR-cI857 or evolved PR-cI857* expression system. d. The fluorescence intensity of strains after cultivation for 6 h at 30℃/37℃ in TB media.  
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[bookmark: _Hlk133707429]Fig. S2 Reversion frequency of strains. a. The reversion frequency of strains harboring the reporter plasmid pTS. b. The growth curve of strain harboring the target plasmid and mutator plasmid for mutagenesis cultivation at 37℃ in 2*YT media. The cultures through 18 h of mutagenesis cultivation were used for evaluating cell reversion rate. c. The reversion frequency of strains harboring the reporter plasmid pTA. d. The growth curve of strain mutS60 harboring the target plasmid and mutator plasmid for mutagenesis cultivation at 43℃ in 2*YT media.
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Fig. S3 Cell surface display and microfluidic screening of BLA. a. The enzyme activity of BLA in cells and supernatant. b. The enzyme activity of BLA at different distances from Ori. During the ColE1 replication process, the position where the first incorporated deoxyribonucleotide was defined as +1. BLA: +1173; BLA near ori: +1. c. Schematic illustration of droplet generation. d. The fluorescence of microfluidic droplets incubated for several hours at 25℃/30℃.
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[bookmark: _Hlk81460325]Fig. S4 Stability of wild-type (WT) BLA and mutant BLA(N473Y). a. SDS-PAGE of the purified enzymes. b. Relative specific activity of the purified enzymes. 
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Fig. S5 mCherry fluorescence intensity of strain MM with exogenous addition of resveratrol. B0: starting strain MM; B7: strain MM after consecutive mutagenesis passages for 7 times; B16: strain MM after consecutive mutagenesis passages for 16 times.
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[bookmark: _Hlk151736063][bookmark: _Hlk151736074][bookmark: _Hlk140929671]Fig. S6 Test plasmids construction for analysis of mutations in the mpETDuet plasmid. Left: control plasmid containing the original sequence. Middle: test plasmids containing either ColE1 ori C148T mutation or Δ5526-6717 deletion. Right: mpETDuet plasmid containing both ColE1 ori C148T mutation and Δ5526-6717 deletion.
Additional file Tables
Table S1 Mutation spectrum at TAA of wild-type strain with Pol I* plasmid (aadA as reporter)
	Nucleotide changes 
	Amino acid changes 
	Count
	Frequence

	TAA→TTA
	STOP→L
	50
	100%

	Total
	——
	50
	100%



Table S2 Plasmids and strains used in this work
	[bookmark: _Hlk136901054]Plasmid/Strain
	Description
	Sources 

	Plasmid
	
	

	pSC101
	Expression vector, chloromycetin resistance
	Lab stock

	pET28a
	Expression vector, kanamycin resistance
	Lab stock

	pETDuet-1
	Expression vector, ampicillin resistance
	Lab stock

	pCDFDuet-1
	Expression vector, spectinomycin resistance
	Lab stock

	pRSFDuet-1
	Expression vector, kanamycin resistance
	Lab stock

	pACYCDuet-1
	Expression vector, chloramphenicol resistance
	Lab stock

	p034-LppOmpA
	Vector p034 carrying a rhamnose-inducible promoter rhaBAD, and carrying Lpp-OmpA with (G4S)3 linker at carboxyl end 
	Lab stock

	pRSFDuet-PasnS-cI857
	pRSFDuet-1 carrying cI857 gene under asnS promoter-5′-UTR complex (PUTR)
	[bookmark: OLE_LINK7][bookmark: OLE_LINK8]This work

	pACYCDuet-λPR-EGFP
	pACYCDuet-1 carrying egfp gene under λPR promoter
	This work

	[bookmark: _Hlk136164921]pSC101-cI857-λPR-EGFP
	pSC101 carrying cI857 gene under asnS PUTR, and carrying egfp gene under λPR promoter
	This work

	pSC101-cI857*-λPR-EGFP
	pSC101 carrying the evolved cI857 gene under asnS PUTR, and carrying egfp gene under λPR promoter
	This work

	pSC101-cI857*-λPR-Pol I* (Pol I*)
	pSC101 carrying the evolved cI857 gene under cascade PUTR (PUTRssrA-PUTRinfC‑rplT), and carrying pol I* (Pol I D424A I709N A759R) gene under λPR promoter
	This work

	pSC101-cI857*-λPR-Pol I (Pol I)
	pSC101 carrying the evolved cI857 gene under cascade PUTR (PUTRssrA-PUTRinfC‑rplT), and carrying the pol I gene under λPR promoter
	This work

	pSC101-cI857*-λPR-no Pol I (no Pol I)
	pSC101 carrying the evolved cI857 gene under cascade PUTR (PUTRssrA-PUTRinfC‑rplT), and carrying no gene under λPR promoter
	This work

	pTA250/500/1000/2000/2500/3000
	pET28a carrying the β-lactamase (E26Stop) gene with a premature TAA codon at 250/500/1000/2000/2500/3000bp downstream of ColE1 ori under constitutive AmpR promoter
	This work

	pTS250/1000
	pET28a carrying the aadA (L33Stop) spectinomycin resistance gene with a premature TAA codon at 250/1000bp downstream of ColE1 ori under constitutive AmpR promoter
	This work

	pET28a-PrhaBAD-lpp-ompA-BLA (BLA)
	pET28a carrying the bla gene with N-terminal fusion expression of lpp-ompA chimeric through (G4S)3 linker under inducible promoter rhaBAD for BLA surface display
	This work

	pET28a-PrhaBAD-lpp-ompA-BLA-ori (BLA-ori)
	pET28a carrying the BLA expression cassette located downstream of ColE1 ori (+1, the first deoxyribonucleotide downstream of ColE1 ori was defined as +1)
	This work

	BLAdel-ori 
	Derived from plasmid BLA-ori, deleted the bla gene
	This work

	pET28a-PrhaBAD-BLA-6*His tag-ori
	pET28a carrying the bla gene with N-terminal His-tag for protein purification
	This work

	pETDuet-Pgap-STS-4CL
	pETDuet-1 carrying the sts gene from Vitis vinifera (Genbank accession No. EF192465.1), 4cl gene from Arabidopsis thaliana (Genbank accession No. U18675.1) and intergenic sequence (TGAAGGCAA) under constitutive GAP promoter
	This work

	pCDFDuet-TtgR-Pttg-mCherry (pTtgR)
	pCDFDuet-1 carrying the ttgr gene under constitutive PUTR rpsU, and carrying mCherry gene under promoter Pttg
	This work

	pETDuet-ori-Pgap-STS-4CL
	pETDuet-1 carrying STS and 4CL expression cassette located downstream of ColE1 ori (+1)
	This work

	pETDuet-EGFP
	Derived from pETDuet-ori-Pgap-STS-4CL, where egfp gene replaced the sts and 4cl gene
	This work

	mpETDuet-EGFP
	Derived from pETDuet-ori-Pgap-STS-4CL extracted from mutant strain (mpETDuet), where egfp gene replaced the sts and 4cl gene
	This work

	pETTest1
	Derived from pETDuet-ori-Pgap-STS-4CL, containing ColE1 ori C148T mutation
	This work

	pETTest2
	Derived from pETDuet-ori-Pgap-STS-4CL, containing △5526-6717 deletion
	This work

	Strain
	
	

	E. coli JM109
	Wild type for gene cloning
	Lab stock

	E. coli BL21(DE3)
	Wild type for protein expression
	Lab stock

	MutS60
	E. coli BL21(DE3) carrying MutS A134V mutation
	This work



Table S3 Oligonucleotides used in this study
	[bookmark: _Hlk136900966]Primer
	Sequence

	cI-F1
	GAGAATATTAAGGAGATATACCATGAGCACAAAAAAG

	cI-R1
	GGCAGCAGCCTAGGTTAATCAGCCAAACGTCTCTTCAGGC

	PasnS-F
	CACGGCCGCATAATCGAAATTCTTTCGCTGCATTTGCGAAT

	PasnS-R
	GGTATATCTCCTTAATATTCTCTCTGTTAATAGTCGGAA

	pRSFDuet-F1
	TTAACCTAGGCTGCTGCCACCG

	pRSFDuet-R1
	TTCGATTATGCGGCCGTGTACAAT

	λPR-F
	GTGCGTGTTGACTATTTTACCTCTGGCGGTGATAATGGTTGCACCATCTTAGTATATTAGTTAAGTATAAGAAGGAGATATACATATG

	λPR-R
	GTAAAATAGTCAACACGCACGGTGTTAGATATTTATCCCTTGCGGTGATAGATTTAACGTATGATTTCGATTATGCGGCCGTGTAC

	EGFP-F
	ATGGGTAAGGGAGAAGAACTTTTCAC

	EGFP-R
	TGGCAGCAGCCTAGGTTAATTATTTGTATAGTTCATCCATGCCATGTGT

	pACYC-EGFP-F
	TTAACCTAGGCTGCTGCCACC

	pACYC-EGFP-R
	TTCTTCTCCCTTACCCATATGTATATCTCCTTCTTATACTTAACTAATATACTAAGATG

	cI-F2
	GAGAATATTAAGGAGATATACCATGAGCACAAAAAAG

	cI-R2
	GGCAGCAGCCTAGGTTAATCAGCCAAAC

	pRSFDuet-F2
	ATTAACCTAGGCTGCTGCCAC

	pRSFDuet-R2
	GGTATATCTCCTTAATATTCTCTCTGTTAATAGTCGGAA

	PUTRssrA-F
	CTTTAACACGAATGCCCGCAATGTGTAAAGGTAAGTATACCAGATTTATGAGCG

	PUTRssrA-R
	ACGATTACTTTCTGTTCGAATTGGCTATCACATCCGACACAAATG

	PUTRinfC‑rplT-F
	GTTTCTTTTTTGTGCTCATACCTTATTCCTCCAATTGTTTAAGACTGCG

	PUTRinfC‑rplT-R
	GCGGGCATTCGTGTTAAAGCAG

	cI-F3
	GCGACTCCTGCATTAGGAAATCAAAAAACCCCTCAAGACCCGTTTAG

	cI-R3
	ATGAGCACAAAAAAGAAACCATTAACACAAGAG

	λPR-EGFP-F
	TCGAACAGAAAGTAATCGTATTGTACACGGC

	λPR-EGFP-R
	TTATTTGTATAGTTCATCCATGCCATGTGT

	pSC-EGFP-F
	CATGGCATGGATGAACTATACAAATAATTAACCTAGGCTGCTGCCACC

	pSC-EGFP-R
	ATTTCCTAATGCAGGAGTCGCATAAGG

	pol-F
	TAAGAAGGAGATATACATATGGTTCAGATCCCCCAAAATCCA

	pol-R  
	TTAGTGCGCCTGATCCCAGTTTTC     

	pSC-pol-F
	CTGGGATCAGGCGCACTAATTAACCTAGGCTGCTGCCACC

	pSC-pol-R
	GGATCTGAACCATATGTATATCTCCTTCTTATACTTAACTAATATACTAAGATGGT

	pSC101-cI857*-λPR-empty-F
	GTATATTAGTTAAGTATAAGAAGGAGATATACATATGTTAACCTAGGCTGCTGCCACC

	pSC101-cI857*-λPR-empty-R
	CATATGTATATCTCCTTCTTATACTTAACTAATATACTAAGATGGT

	lactamase-pTA-F
	CTCAGCTTCCTTTCGGGCTTTGTTACCAATGCTTAATCAGTGAGGCACC

	lactamase-pTA-R
	ATCTCGATCCCGCGAAATCGCGGAACCCCTATTTGTTTATTTTTC

	pET28a-pTA-F
	ATTTCGCGGGATCGAGATCTCG

	pET28a-pTA-R
	CAAAGCCCGAAAGGAAGCTGAG

	E26*-F
	ACCAGCGTTTATGGGTGAGCAAAAACAGGAAGGCAA

	E26*-R
	GCTCACCCATAAACGCTGGTGAAAGTAAAAGATGCT

	lactamase-ORF-F
	CAAAAAACCCCTCAAGACCCGTT

	lactamase-ORF-R
	CGCGGAACCCCTATTTGTTTATTTTTC

	pET28a-pTA250-F
	ACAAATAGGGGTTCCGCGAGGAAAGAACATGTGAGCAAAAGGC

	pET28a-pTA250-R
	GGTCTTGAGGGGTTTTTTGGCGTTATCCCCTGATTCTGTGG

	pET28a-pTA500-F
	ACAAATAGGGGTTCCGCGGACCCAGTCACGTAGCGATAGCGG

	pET28a-pTA500-R
	GTCTTGAGGGGTTTTTTGATGGCTGCGCCCCGACAC

	pET28a-pTA1000-F
	AAACAAATAGGGGTTCCGCGGTATTAACGAAGCGCTGGCATTG

	pET28a-pTA1000-R
	GGTCTTGAGGGGTTTTTTGAGATGTAGGTGTTCCACAGGGTAG

	pET28a-pTA2000-F
	ACAAATAGGGGTTCCGCGATGCTGAATGAGGGCATCGTTC

	pET28a-pTA2000-R
	GTCTTGAGGGGTTTTTTGTTGCATGGTTTGTTGAAAACCGGAC

	pET28a-pTA2500-F
	ACAAATAGGGGTTCCGCGGCGTTGCCACCTCCAGTC

	pET28a-pTA2500-R
	GGTCTTGAGGGGTTTTTTGCAATCAGCAACGACTGTTTGCC

	pET28a-pTA3000-F
	ACAAATAGGGGTTCCGCGGGCGCCTATATCGCCGAC

	pET28a-pTA3000-R
	GTCTTGAGGGGTTTTTTGAGCAACCGCACCTGTGGC

	aadA-pTS-F
	GCTTCCTTTCGGGCTTTGTTATTTGCCGACTACCTTGGTGATCTC

	aadA-pTS-R
	ATCTCGATCCCGCGAAATTTTGTTTATTTTTCTAAATACATTCAAATATGTATCCGCTC

	pET28a-pTS-F
	ATTTCGCGGGATCGAGATCTCG

	pET28a-pTS-R
	CAAAGCCCGAAAGGAAGCTGAG

	L33*-F
	GGAGCCGTATTAATGTACGGCCAGCAACG

	L33*-R
	CGTACATTAATACGGCTCCGCAGTGGATG

	aadA-ORF-F
	CAAAAAACCCCTCAAGACCCGTT

	aadA-ORF-R
	TTTGTTTATTTTTCTAAATACATTCAAATATGTATCCGCTCATGAG

	pET28a-pTS250-F
	CATATTTGAATGTATTTAGAAAAATAAACAAAACATGTGAGCAAAAGGCCAGC

	pET28a-pTS250-R
	GGTCTTGAGGGGTTTTTTGTCTTTCCTGCGTTATCCCCTGATTCTG

	pET28a-pTS1000-F
	CATATTTGAATGTATTTAGAAAAATAAACAAAGAAGCGCTGGCATTGACC

	pET28a-pTS1000-R
	TCTTGAGGGGTTTTTTGGTTAATACAGATGTAGGTGTTCCACAGGGTAG

	Up-arm-A134V-F
	AAGGGCACTATGACTCCAAAGAAG

	Up-arm-A134V-R
	AGAATCCTGCCAAATGGCCATCAGCAGGTTGTCCTGACGCTC

	Down-arm-A134V-F
	ATGGCCATTTGGCAGGATTCTAAAGGTTTCGGCTACGCGACG

	Down-arm-A134V-R
	GTGCCAGAATACGTTCCAGGTCG

	sg-F
	TATCTGGCAGGACAGCAAGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGC

	sg-R
	TTGCTGTCCTGCCAGATAGCACTAGTATTATACCTAGGACTGAGCTAGCTG

	lpp-F
	GTAAAGCCGTTTTTGTTGTTTCATCGACCCACCGCCTCCG

	lpp-R
	ATGGGCAAAGCTACTAAACTGGTACTG

	BLA-F
	CTATCTTTGAACATAAATTGAAACCGACCCG

	BLA-R
	ATGAAACAACAAAAACGGCTTTACGC

	rhaBAD-F
	CAGTTTAGTAGCTTTGCCCATGGTATATCTCCTTCTTAAAGTTAAACAAAGGATCCTG

	rhaBAD-R
	TTAATCTTTCTGCGAATTGAGATGACGCCAC

	pET28a-BLA-F
	GTCGGTTTCAATTTATGTTCAAAGATAGCAAAGCCCGAAAGGAAGCTGAG

	pET28a-BLA-R
	GTCATCTCAATTCGCAGAAAGATTAAGCGCAACGCAATTAATGTAAGTTAGC

	rhaSR-F
	CCGGATATAGTTCCTCCTTTCAGATGTGATGCTCACCGCATTTCC

	rhaSR-R
	TTAATCTTTCTGCGAATTGAGATGACGCCAC

	pET28a-rhaSR-F
	GTCATCTCAATTCGCAGAAAGATTAAGCGCAACGCAATTAATGTAAGTTAGC

	pET28a-rhaSR-R
	CACAATTTGCTGAATTGTGGTGAACGCCAGCAACGCG

	BLA-ori-F
	CACCACAATTCAGCAAATTGTGAACATC

	BLA-ori-R
	CCGGATATAGTTCCTCCTTTCAGC

	pET28a-ori-F
	GCTGAAAGGAGGAACTATATCCGGTTTCCATAGGCTCCGCCCC

	pET28a-ori-R
	CTGAAAGGAGGAACTATATCCGGATTG

	lpp-ompA-delete-F
	GAAGGAGATATACCATGAAACAACAAAAACGGCTTTACGC

	lpp-ompA-delete-R
	GTTGTTTCATGGTATATCTCCTTCTTAAAGTTAAACAAAGGATCCTG

	BLA-6*His tag-F
	AGACATCACCATCATCACCACTAGCTGCTGCCACCGCTG

	BLA-6*His tag-R
	CTAGTGGTGATGATGGTGATGTCTTTGAACATAAATTGAAACCGACCCGC

	sts-F
	CACTAACAAATAGCTGGTGGAATATATGGCAAGCGTTGAAGAATTTCG

	sts-R
	TTGCCTTCATCAGTTCGTAACCATCGGAATGCTATG

	4cl-F
	GGTTACGAACTGATGAAGGCAAATGGCGCCGCAGGAAC

	4cl-R
	TTACAGGCCGTTCGCCAGTTTC

	Pgap-F
	TTGCTCACATCTCACTTTAATCGTGC

	Pgap-R
	ATATTCCACCAGCTATTTGTTAGTGAATAAAAGG

	pETDuet-F1
	CTGGCGAACGGCCTGTAATTAACCTAGGCTGCTGCCACC

	pETDuet-R1
	CGATTAAAGTGAGATGTGAGCAAATTTCGCGGGATCGAGATCG

	TtgR-F
	GAATTAATCAAAGGTGAGAGGCACATGGTGCGTCGCACCAAAG

	TtgR-R
	TTATTTGCGCAGCGCCGG

	PUTR rpsU-F
	GTGCCTCTCACCTTTGATTAATTCGG

	PUTR rpsU-R
	GTGCCTCTCACCTTTGATTAATTCGG

	pCDFDuet-F1
	CCGGCGCTGCGCAAATAACTGCTGCCACCGCTGAG

	pCDFDuet-R1
	CAAAGTTTTACATCAACCCGCATATTTCCTAATGCAGGAGTCGCATAAG

	Pttg-mCherry-F
	TTACTTGTACAGCTCGTCCATGCC

	Pttg-mCherry-R
	ACCATGAATGTAAGTATATTCCTTAGCAACATTTAACTTTAAGAAGGAGATATACATATGGTGAGCAAGGGCGAG

	pCDFDuet-TtgR-F
	GCTAAGGAATATACTTACATTCATGGTTGTTTGTAAATACTGCTGGGTGATGCGGGTTGATGTAAAACTTTGTTCG

	pCDFDuet-TtgR-R
	CATGGACGAGCTGTACAAGTAAATTTCCTAATGCAGGAGTCGCATAAG

	Pgap-STS-4CL-F
	TTGCTCACATCTCACTTTAATCGTGC

	Pgap-STS-4CL-R
	CCGCGTTGCTGGCGTTCAAAAAACCCCTCAAGACCCG

	pETDuet-ori-F2
	AACGCCAGCAACGCGG

	pETDuet-ori-R2
	CGATTAAAGTGAGATGTGAGCAATTTCCATAGGCTCCGCCCC

	(m) pETDuet-F
	GAAAAGTTCTTCTCCCTTACCCATATATTCCACCAGCTATTTGTTAGTGAATAAAAGG

	(m) pETDuet-R
	AACGCCAGCAACGCGATC                              

	EGFP-pET-F
	ATGGGTAAGGGAGAAGAACTTTTCAC         

	EGFP-pET-R
	GATCGCGTTGCTGGCGTTTGCTTCTCAAATGCCTGAGGTTTCAG    

	pETTest1-F
	CCAAATACTGTTCTTCTAGTGTAGCCGTAGTTAGGCC

	pETTest1-R
	CTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGC

	pETTest2-F
	ATCGCTGACGTCGGTACCC

	pETTest2-R
	GTACCGACGTCAGCGATCGCGTTGCTGGCGTTCAA



Table S4 DNA sequences used in this study
	Name
	Sequence

	cI857
	ATGAGCACAAAAAAGAAACCATTAACACAAGAGCAGCTTGAGGACGCACGTCGCCTTAAAGCAATTTATGAAAAAAAGAAAAATGAACTTGGCTTATCCCAGGAATCTGTCGCAGACAAGATGGGGATGGGGCAGTCAGGCGTTGGTGCTTTATTTAATGGCATCAATGCATTAAATGCTTATAACGCCGCATTGCTTACAAAAATTCTCAAAGTTAGCGTTGAAGAATTTAGCCCTTCAATCGCCAGAGAAATCTACGAGATGTATGAAGCGGTTAGTATGCAGCCGTCACTTAGAAGTGAGTATGAGTACCCTGTTTTTTCTCATGTTCAGGCAGGGATGTTCTCACCTAAGCTTAGAACCTTTACCAAAGGTGATGCGGAGAGATGGGTAAGCACAACCAAAAAAGCCAGTGATTCTGCATTCTGGCTTGAGGTTGAAGGTAATTCCATGACCGCACCAACAGGCTCCAAGCCAAGCTTTCCTGACGGAATGTTAATTCTCGTTGACCCTGAGCAGGCTGTTGAGCCAGGTGATTTCTGCATAGCCAGACTTGGGGGTGATGAGTTTACCTTCAAGAAACTGATCAGGGATAGCGGTCAGGTGTTTTTACAACCACTAAACCCACAGTACCCAATGATCCCATGCAATGAGAGTTGTTCCGTTGTGGGGAAAGTTATCGCTAGTCAGTGGCCTGAAGAGACGTTTGGCTGA

	cI857*
	ATGAGCACAAAAAAGAAACCATTAACACAAGAGCAGCTTGAGGACGCACGTCGCCTAAAGCAATTTATGAAAAAAAGAAAAATGAACTTGGCTTATCCCAGGAATCTGTCGCAGACAAGATGGGGATGGGGCAGTCAGGCGTTGGTGCTTTATTTAATGGCATCAATGCATTAAATGCTTATAACGCCGCATTGCTTACAAAAATTCTCAAAGTTAGCGTTGAAGAATTTAGCCCTTCAATCGCCAGAGAAATCTACGAGATGTATGAAGCGGTTAGTATGCAGCCGTCACTTAGAAGTGAGTATGAGTACCCTGTTTTTTCTCATGTTCAGGCAGGGATGTTCTCACCTAAGCTTAGAACCTTTACCAAAGGTGATGCGGAGAGATGGGTAAGCACATCCAAAAAAGCCAGTGATACTGCATTCTGGCTTGAGGTTGAAGGTAATTCCATGACCGCACCAACAGGCTCCAAGCCAAGCTTTCCTGACGGAATGTTAATTCTCGTTGACCCTGAGCAGGCTGTTGAGCCAGGTGATTTCTGCATAGCCAGACTTGGGGGTGATGAGTTTACCTTCAAGAAACTGATCAGGGATAGCGGTCAGGTGTTTTTACAACCACTAAACCCACAGTACCCAATGATCCCATGCAATGAGAGTTGTTCCGTTGTGGGGAAAGTTATCGCTAGTCAGTGGCCTGAAGAGACGTTTGGCTGA

	Pol I
	ATGGTTCAGATCCCCCAAAATCCACTTATCCTTGTAGATGGTTCATCTTATCTTTATCGCGCATATCACGCGTTTCCCCCGCTGACTAACAGCGCAGGCGAGCCGACCGGTGCGATGTATGGTGTCCTCAACATGCTGCGCAGTCTGATCATGCAATATAAACCGACGCATGCAGCGGTGGTCTTTGACGCCAAGGGAAAAACCTTTCGTGATGAACTGTTTGAACATTACAAATCACATCGCCCGCCAATGCCGGACGATCTGCGTGCACAAATCGAACCCTTGCACGCGATGGTTAAAGCGATGGGACTGCCGCTGCTGGCGGTTTCTGGCGTAGAAGCGGACGACGTTATCGGTACTCTGGCGCGCGAAGCCGAAAAAGCCGGGCGTCCGGTGCTGATCAGCACTGGCGATAAAGATATGGCGCAGCTGGTGACGCCAAATATTACACTTATCAATACCATGACGAATACCATCCTCGGACCGGAAGAGGTGGTGAATAAGTACGGCGTGCCGCCAGAACTGATCATCGATTTCCTGGCGCTGATGGGTGACTCCTCTGATAACATTCCTGGCGTACCGGGCGTCGGTGAAAAAACCGCGCAGGCATTGCTGCAAGGTCTTGGCGGACTGGATACGCTGTATGCCGAGCCAGAAAAAATTGCTGGGTTGAGCTTCCGTGGCGCGAAAACAATGGCAGCGAAGCTCGAGCAAAACAAAGAAGTTGCTTATCTCTCATACCAGCTGGCGACGATTAAAACCGACGTTGAACTGGAGCTGACCTGTGAACAACTGGAAGTGCAGCAACCGGCAGCGGAAGAGTTGTTGGGGCTGTTCAAAAAGTATGAGTTCAAACGCTGGACTGCTGATGTCGAAGCGGGCAAATGGTTACAGGCCAAAGGGGCAAAACCAGCCGCGAAGCCACAGGAAACCAGTGTTGCAGACGAAGCACCAGAAGTGACGGCAACGGTGATTTCTTATGACAACTACGTCACCATCCTTGATGAAGAAACACTGAAAGCGTGGATTGCGAAGCTGGAAAAAGCGCCGGTATTTGCATTTGATACCGAAACCGACAGCCTTGATAACATCTCTGCTAACCTGGTCGGGCTTTCTTTTGCTATCGAGCCAGGCGTAGCGGCATATATTCCGGTTGCTCATGATTATCTTGATGCGCCCGATCAAATCTCTCGCGAGCGTGCACTCGAGTTGCTAAAACCGCTGCTGGAAGATGAAAAGGCGCTGAAGGTCGGGCAAAACCTGAAATACGCTCGCGGTATTCTGGCGAACTACGGCATTGAACTGCGTGGGATTGCGTTTGATACCATGCTGGAGTCCTACATTCTCAATAGCGTTGCCGGGCGTCACGATATGGACAGCCTCGCGGAACGTTGGTTGAAGCACAAAACCATCACTTTTGAAGAGATTGCTGGTAAAGGCAAAAATCAACTGACCTTTAACCAGATTGCCCTCGAAGAAGCCGGACGTTACGCCGCCGAAGATGCAGATGTCACCTTGCAGTTGCATCTGAAAATGTGGCCGGATCTGCAAAAACACAAAGGGCCGTTGAACGTCTTCGAGAATATCGAAATGCCGCTGGTGCCGGTGCTTTCACGCATTGAACGTAACGGTGTGAAGATCGATCCGAAAGTGCTGCACAATCATTCTGAAGAGCTCACCCTTCGTCTGGCTGAGCTGGAAAAGAAAGCGCATGAAATTGCAGGTGAGGAATTTAACCTTTCTTCCACCAAGCAGTTACAAACCATTCTCTTTGAAAAACAGGGCATTAAACCGCTGAAGAAAACGCCGGGTGGCGCGCCGTCAACGTCGGAAGAGGTACTGGAAGAACTGGCGCTGGACTATCCGTTGCCAAAAGTGATTCTGGAGTATCGTGGTCTGGCGAAGCTGAAATCGACCTACACCGACAAGCTGCCGCTGATGATCAACCCGAAAACCGGGCGTGTGCATACCTCTTATCACCAGGCAGTAACTGCAACGGGACGTTTATCGTCAACCGATCCTAACCTGCAAAACATTCCGGTGCGTAACGAAGAAGGTCGTCGTATCCGCCAGGCGTTTATTGCGCCAGAGGATTATGTGATTGTCTCAGCGGACTACTCGCAGATTGAACTGCGCATTATGGCGCATCTTTCGCGTGACAAAGGCTTGCTGACCGCATTCGCGGAAGGAAAAGATATCCACCGGGCAACGGCGGCAGAAGTGTTTGGTTTGCCACTGGAAACCGTCACCAGCGAGCAACGCCGTAGCGCGAAAGCGATCAACTTTGGTCTGATTTATGGCATGAGTGCTTTCGGTCTGGCGCGGCAATTGAACATTCCACGTAAAGAAGCGCAGAAGTACATGGACCTTTACTTCGAACGCTACCCTGGCGTGCTGGAGTATATGGAACGCACCCGTGCTCAGGCGAAAGAGCAGGGCTACGTTGAAACGCTGGACGGACGCCGTCTGTATCTGCCGGATATCAAATCCAGCAATGGTGCTCGTCGTGCAGCGGCTGAACGTGCAGCCATTAACGCGCCAATGCAGGGAACCGCCGCCGACATTATCAAACGGGCGATGATTGCCGTTGATGCGTGGTTACAGGCTGAGCAACCGCGTGTACGTATGATCATGCAGGTACACGATGAACTGGTATTTGAAGTTCATAAAGATGATGTTGATGCCGTCGCGAAGCAGATTCATCAACTGATGGAAAACTGTACCCGTCTGGATGTGCCGTTGCTGGTGGAAGTGGGGAGTGGCGAAAACTGGGATCAGGCGCACTAA

	BLA
	ATGAAACAACAAAAACGGCTTTACGCCCGATTGCTGACGCTGTTATTTGCGCTCATCTTCTTGCTGCCTCATTCTGCAGCAGCGGCGGCAAATCTTAATGGGACGCTGATGCAGTATTTTGAATGGTACACGCCCAATGACGGCCAACATTGGAAGCGTTTGCAAAACGACTCGGCATATTTGGCTGAACACGGTATTACTGCCGTCTGGATTCCCCCGGCATATAAGGGAACGAGCCAAGCGGATGTGGGCTACGGTGCTTACGACCTTTATGATTTAGGGGAGTTTCATCAAAAAGGGACGGTTCGGACAAAGTACGGCACAAAAGGAGAGCTGCAATCTGCGATCAAAAGTCTTCATTCCCGCGACATTAACGTTTACGGGGATGTGGTCATCAACCACAAAGGCGGCGCTGATGCGACCGAAGATGTAACCGCGGTTGAAGTCGATCCCGCTGACCGCAACCGCGTAATTTCCGGAGAATACCTAATTAAAGCCTGGACACATTTTCATTTTCCGGGGCGCGGCAGCACATACAGCGATTTTAAATGGCATTGGTACCATTTTGACGGAACCGATTGGGACGAGTCCCGAAAGCTGAACCGCATCTATAAGTTTCAAGGAAAGGCTTGGGATTGGGAAGTTTCCAGTGAAAACGGCAACTATGATTATTTGATGTATGCCGACATCGATTATGACCATCCTGATGTCGTAGCAGAAATTAAGAGATGGGGCACTTGGTATGCCAATGAGCTCCAATTGGACGGTTTCCGTCTTGATGCTGTCAAACACATTAAATTTTCTTTTTTGCGGGATTGGGTTAATCATGTCAGGGAAAAAACGGGGAAGGAAATGTTTACGGTAGCTGAATATTGGCAGAATGACTTGGGCGCGCTGGAAAACTATTTGAACAAAACAAATTTTAATCATTCAGTGTTTGACGTGCCGCTTCATTATCAGTTCCATGCTGCATCGACACAGGGAGGCGGCTATGATATGAGGAAATTGCTGAACGGTACGGTCGTTTCCAAGCATCCGTTGAAATCGGTTACATTTGTCGATAACCATGATACACAGCCGGGGCAGTCGCTTGAGTCGACTGTCCAAACATGGTTTAAGCCGCTTGCTTACGCTTTTATTCTCACAAGGGAATCTGGATACCCTCAGGTTTTCTACGGGGATATGTACGGGACGAAAGGAGACTCCCAGCGCGAAATTCCTGCCTTGAAACACAAAATTGAACCGATCTTAAAAGCGAGAAAACAGTATGCGTACGGAGCACAGCATGATTATTTCGACCACCATGACATTGTCGGCTGGACAAGGGAAGGCGACAGCTCGGTTGCAAATTCAGGTTTGGCGGCATTAATAACAGACGGACCCGGTGGGGCAAAGCGAATGTATGTCGGCCGGCAAAACGCCGGTGAGACATGGCATGACATTACCGGAAACCGTTCGGAGCCGGTTGTCATCAATTCGGAAGGCTGGGGAGAGTTTCACGTAAACGGCGGGTCGGTTTCAATTTATGTTCAAAGATAG

	STS
	ATGGCAAGCGTTGAAGAATTTCGTAATGCTCAGCGTGCAAAAGGCCCGGCGACCATCCTGGCGATTGGCACGGCTACCCCGGACCACTGTGTGTATCAGAGCGATTACGCCGACTTTTATTTCCGTGTTACCAAATCTGAACACATGACGGCACTGAAAAAGAAATTCAACCGTATTTGCGATAAGTCAATGATTAAGAAACGCTACATCCATCTGACCGAAGAAATGCTGGAAGAACACCCGAACATTGGCGCTTATATGGCGCCGTCGCTGAATATCCGCCAGGAAATTATCACGGCTGAAGTGCCGAAACTGGGCAAGGAAGCGGCCCTGAAAGCGCTGAAGGAATGGGGTCAACCGAAATCAAAGATTACCCATCTGGTCTTCTGTACCACGTCGGGCGTGGAAATGCCGGGTGCAGATTACAAACTGGCAAATCTGCTGGGTCTGGAACCGAGCGTGCGTCGCGTTATGCTGTACCACCAGGGTTGCTATGCCGGCGGTACCGTTCTGCGTACGGCTAAAGATCTGGCGGAAAACAATGCAGGCGCTCGCGTCCTGGTGGTTTGTAGCGAAATTACCGTCGTGACGTTTCGTGGCCCGAGCGAAGATGCCCTGGACTCTCTGGTGGGTCAAGCACTGTTCGGCGATGGTTCTGCAGCTGTTATCGTCGGTTCAGATCCGGACATTTCGATCGAACGTCCGCTGTTTCAGCTGGTTAGCGCGGCCCAAACCTTCATTCCGAACTCCGCAGGTGCAATCGCAGGTAATCTGCGCGAAGTTGGCCTGACCTTTCACCTGTGGCCGAACGTCCCGACGCTGATTAGCGAAAATATCGAAAAATGCCTGACCCAGGCATTTGATCCGCTGGGTATTAGTGACTGGAACTCCCTGTTCTGGATTGCTCATCCGGGCGGTCCGGCAATCCTGGATGCAGTGGAAGCAAAACTGAACCTGGACAAGAAAAAGCTGGAAGCGACCCGCCACGTCCTGAGTGAATATGGCAATATGAGCTCTGCCTGTGTGCTGTTTATCCTGGATGAAATGCGTAAAAAGTCCCTGAAAGGTGAACGTGCAACCACGGGTGAAGGTCTGGACTGGGGCGTTCTGTTTGGTTTCGGTCCGGGTCTGACGATTGAAACGGTGGTCCTGCATAGCATTCCGATGGTTACGAACTGA

	4CL
	ATGGCGCCGCAGGAACAGGCGGTTTCTCAGGTTATGGAAAAACAGTCTAACAACAACAACAGCGACGTTATCTTCCGTAGCAAACTGCCGGATATTTACATCCCGAACCATCTGTCTCTGCACGATTACATCTTTCAGAACATTTCTGAATTTGCGACTAAACCGTGCCTGATTAACGGCCCGACCGGTCACGTGTACACCTACAGCGATGTTCACGTGATCAGCCGCCAGATTGCGGCCAACTTCCACAAACTGGGCGTGAACCAGAACGATGTTGTGATGCTGCTGCTGCCGAACTGCCCGGAATTTGTTCTGTCTTTCCTGGCGGCAAGCTTTCGTGGTGCTACCGCAACCGCGGCTAACCCGTTCTTCACCCCGGCGGAAATCGCTAAACAGGCAAAAGCTTCTAACACTAAACTGATCATCACTGAAGCGCGCTATGTTGATAAAATCAAACCGCTGCAGAACGATGACGGTGTTGTTATTGTGTGCATCGATGATAACGAATCCGTGCCAATCCCGGAAGGCTGCCTGCGTTTCACCGAACTGACCCAGTCCACCACCGAAGCGTCCGAAGTGATTGATAGCGTGGAAATTTCTCCGGATGATGTAGTGGCGCTGCCGTACTCTAGCGGTACTACCGGTCTGCCGAAAGGTGTTATGCTGACCCATAAAGGTCTGGTTACTTCCGTTGCACAGCAGGTTGATGGTGAAAACCCGAACCTGTACTTCCACTCTGATGATGTGATCCTGTGCGTTCTGCCGATGTTCCACATCTACGCACTGAACTCTATTATGCTGTGTGGCCTGCGTGTAGGTGCTGCAATTTTGATCATGCCGAAATTCGAAATCAACCTGTTGCTGGAACTGATCCAGCGTTGCAAAGTGACCGTTGCGCCGATGGTTCCGCCGATCGTTCTGGCAATTGCTAAAAGCTCTGAAACCGAAAAATACGACCTGAGCTCTATCCGCGTTGTTAAAAGCGGTGCGGCACCGCTGGGTAAAGAACTGGAAGATGCTGTTAACGCTAAATTCCCGAACGCGAAACTGGGCCAGGGTTACGGCATGACCGAAGCTGGTCCGGTGCTGGCGATGAGCCTGGGCTTCGCTAAAGAACCGTTTCCGGTTAAATCCGGCGCATGTGGTACCGTGGTTCGTAACGCTGAAATGAAAATCGTTGATCCGGATACCGGTGATAGCCTGTCTCGTAACCAGCCGGGTGAAATTTGCATTCGTGGTCATCAGATCATGAAAGGCTATCTGAACAATCCGGCGGCGACCGCGGAAACTATCGATAAAGATGGCTGGCTGCACACCGGTGACATCGGTCTGATCGATGACGATGATGAACTGTTTATCGTAGACCGTCTGAAAGAACTGATTAAATACAAAGGCTTCCAGGTGGCGCCGGCTGAACTGGAAGCTCTGCTGATCGGCCACCCGGATATCACCGATGTTGCGGTGGTTGCGATGAAAGAAGAAGCGGCGGGTGAAGTTCCGGTTGCGTTCGTTGTTAAATCTAAAGACTCTGAACTGAGCGAAGATGATGTTAAACAGTTCGTGAGCAAACAGGTTGTGTTTTATAAACGTATTAACAAAGTTTTCTTCACCGAAAGCATCCCGAAAGCGCCGTCTGGCAAAATCCTGCGTAAAGACCTGCGTGCGAAACTGGCGAACGGCCTGTAA

	ttgR
	ATGGTGCGTCGCACCAAAGAAGAAGCACAGGAAACGCGTGCGCAGATTATCGAAGCGGCCGAACGCGCGTTTTATAAACGTGGTGTGGCACGTACCACGCTGGCAGATATTGCAGAACTGGCAGGTGTTACCCGCGGTGCAATCTACTGGCATTTCAACAATAAAGCCGAACTGGTTCAGGCACTGCTGGATTCTCTGCACGAAACGCATGATCACCTGGCCCGTGCAAGCGAATCTGAAGATGAACTGGACCCGCTGGGCTGCATGCGCAAACTGCTGCTGCAGGTGTTTAACGAACTGGTTCTGGATGCACGTACCCGTCGCATTAATGAAATCCTGCATCACAAATGCGAATTTACGGATGATATGTGTGAAATTCGTCAGCAGCGCCAGAGCGCCGTGCTGGATTGTCATAAAGGTATCACCCTGGCACTGGCAAACGCAGTTCGTCGCGGTCAGCTGCCGGGTGAACTGGATGTGGAACGCGCAGCGGTTGCGATGTTTGCCTATGTGGATGGCCTGATTGGTCGTTGGCTGCTGCTGCCGGATAGTGTTGACCTGCTGGGCGATGTGGAAAAATGGGTTGATACCGGTCTGGATATGCTGCGTCTGAGCCCGGCGCTGCGCAAATAA
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