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Figure S1: Generation and properties of a C. glutamicum biosensor for detection of membrane damage. (A) Plasmid map of pPB-pHinCg, a pPBEx2-derived plasmid harboring a gene for the ratiometric pH-dependent protein pHluorin2 optimized for codon usage of C. glutamicum (pHluorin2Cg) driven by the strong, constitutive promoter Ptuf. (B) Fluorescence imaging of the recombinant strain C. glutamicum ATCC 13032/pPB-pHinCg and the empty vector control strain. Imaging was performed in an iBrightTM FL 1000 imaging system with filter settings for green fluorescence. (C) Relative fluorescence units at 520 nm (RFU) of C. glutamicum ATCC 13032/pPB-pHinCg in LMB (pH 6.2) with (red) or without (blue) CTAB (0.001%) across a spectrum of excitation wavelengths (350-490 nm). (D) Ratios of fluorescence intensities (emission at 510 nm) with excitation at 400 or 480 nm (ratio RFU 400/470) of C. glutamicum ATCC 13032/pPB-pHinCg in LMB adjusted to the indicated pH with (black) or without (blue) permeabilization by CTAB.
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[bookmark: _Hlk64794362][bookmark: OLE_LINK1]Figure S2: Generation and properties of L. lactis NZ9000/pNZ-Pnis-mcherryLl biosensor for specific detection of nisin. (A) Plasmid map of pNZ-PnismcherryLl, a pNZ44-derived plasmid harbouring a gene for the red fluorescent protein mCherry optimized for codon usage of L. lactis (mcherryLl) driven by the strictly nisin-dependent Pnis promotor. (B) Image of the recombinant strain L. lactis NZ9000/pNZ-Pnis-mcherryLl grown o/N with or without nisin Z (10 ng/ml). (C) OD600-normalized relative fluorescence (RFU/OD, excitation 570 nm, emission at 610 nm) of L. lactis NZ9000/pNZ-Pnis-mcherryLl following o/N growth in the presence of different concentrations of nisin Z (0, 0.25, 0.5, 1 ng/ml). Values are mean ± standard deviation (SD) of n = 3 independent cultures. The linear regression with SD and 95% confidence band were calculated and equation of the regression and Pearson’s coefficient of correlation (R2) are indicated. 
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Figure S3: Genetic organization of natural nisin Z operon of L. lactis B1629 and structure of prenisin Z. (A). The genes of L. lactis B1629 for biosynthesis (blue), proteolytic activation (purple) of nisin Z, regulation (yellow) and resistance against the lantibiotic (green) are organized in an operon with promoters upstream of nisZ, nisI, nisR and nisF. Two of these promoters (upstream of nisZ and nisF, highlighted with an asterisk) are positively regulated by nisin via the nisRK-encoded two component regulatory system [1,2]. (B). Plasmid map of pXMJ-nisZBTCCg for IPTG-inducible biosynthesis of prenisin in C. glutamicum. (C) Amino acid sequence with (methyl)lanthionine rings of fully modified prenisin Z. Unusual amino acids resulting from posttranslational modification steps are marked in green (Dhb: dehydrobutyrine; Dha: dehydroalanine; Abu: Aminobutyric acid). Cleavage site of the nisin-specific protease encoded by nisP is indicated by an asterisk. Potential trypsin cleavage sites (arginine and lysine residues) are highlighted in red.


Table S1: Bacterial strains and plasmids used in this study.
	Strain
	Relevant characteristics
	Source

	E. coli

	DH5α
	cloning host; F- endAI supE44 thi-l λ- recAl gyrA96 relAI deoR
Δ(lacZYA-argF)U169 Φ80dlacZΔM15 mcrA
Δ(mrr hsdRMS mcrBC)
	[3]

	BL21
	ompT, hsdSB (rB-,mB-), dcm, gal (DE3)
	[4]

	Lactococcus lactis 

	IL-1403
	indicator strain
	[5]

	NZ9000
	indicator strain subsp. cremoris MG1363 pepN::nisRnisK
	MoBiTec®

	B1629
	natural producer of nisin Z, isolated from fermented purple aubergine.
	Dzung Diep (unpublished)

	Corynebacterium glutamicum 

	CR099
	C. glutamicum ATCC 13032 ΔCGP1 ΔCGP2 ΔCGP3 ΔISCg1 ΔISCg2; cured of prophages CGP1, CGP2 and CGP3 and insertion elements ISCg1 and ISCg2
	[6]

	ATCC 13032
	C. glutamicum type strain
	ATCC

	Plasmid
	Relevant characteristics
	Source

	pNZ44
	shuttle vector, replicon for E. coli and a wide range of Gram-positive bacteria, high-copy number, CmR
	[7]

	pEKEx2
	E. coli/C. glutamicum shuttle vector; PtacI; lacIq; oriC.g from pBL1.; oriE.c. ColE1 from pUC18; Kanr.
	[8]

	pPBEx2
	pEKEx2 derivative containing correct lacIq allele and lacking replicate sequences by deletion of nucleotides 930–1140 within DraI-SapI region. EcoRI site in MCS removed; KanR.
	[9]

	pXMJ19
	E. coli/C. glutamicum shuttle vector; PtacI; lacIq; oriC.g from pBL1.; oriE.c. ColE1 from pUC18; Cmr.
	[10]

	pNZ-Pnis-mcherryLl
	pNZ vector carrying mcherry gene codon-optimized for expression in L. lactis subsp. cremoris under control of nisin inducible promotor PnisZ from L. lactis B1629
	this study

	pEKEx-nisZBTCCg
	pEKEx2 derivative for IPTG-inducible expression of the synthetic prenisin Z operon nisZBTC
	this study

	pEKEx-snisP-His6
	pEKEx2 derivate for IPTG-inducible expression of a soluble variant of nisin protease NisP with C-terminal 6x histidine tag
	this study

	pPB-pHin2Cg
	pPBEx2 derivate, Ptuf-mediated constitutive expression of codon-optimized pHluorin2
	this study

	pXMJ-nisZBTCCg
	pXMJ19 derivative for IPTG-inducible expression of synthetic prenisin Z operon nisZBTC
	this study





[bookmark: _GoBack]Table S2: Oligonucleotide primers and synthetic gene sequences used in this study.
	Primer
	Sequence (5’  3’)
	Purpose 

	px2_fw
px2_rv
	CACTCCCGTTCTGGATAATG
GCTACGGCGTTTCACTTCTG
	Control primer flanking MCS pEKEx2, pPBEx2 and pXMJ19

	seq1
	CCTCCGAGCTGGAAGAAGTG
	Sequencing primer binding in synthetic nisZBTCCg operon

	seq2
	CAGCTGCGAAATCGTATTCC
	

	seq3
	TACCCTGGAACTGTCTGAAG
	

	seq4
	TGCTGCTGATTGTGCCTGTG
	

	seq5
	TCAAGAAGGCGTCTATCTAC
	

	seq6
	AGCATCCCTGTCCGCACTTC
	

	seq_rev
	TGGTACGGTGGTAGCTGGTC
	

	nisBCg_fw
nisBCg_rv
	CATCCACGTTTCGAAGTAAGGTCGACAAGGAGTTTTCATGATCAAAAGCTCT
TCAAGCTTATTCATGAAAACTCCTTTTACTCGTCGTTATCTTCG
	Amplification of nisBCg for pEKEx2-nisZBTCCg

	nisTCg_fw
nisTCg_rv
	CGACGAGTAAAAGGAGTTTTCATGAATAAGAAGAACATCAAACG
ATTCGAGCTCGGTACCCGGGGAGCTCTTATTTGCGTTTACCGCC
	Amplification of nisCCg for pEKEx2-nisZBTCCg

	nisCCg_fw
nisCCg_rv
	TATATGAAGTGACTCTAGAGAAGGAGTTTTCATGGATGAAGTGAAGGAG
CTTATTCATGAAAACTCCTTTTACTCGTCGTTATCTTCG
	Amplification of nisTCg for pEKEx2-nisZBTCCg

	pNZ_fw
pNZ_rv
	AATAGCGACGGAGAGTTAGG
AACTAGTGGTACCGCATGCC
	Control primer flanking MSC of pNZ 

	PnisZ_fw
PnisZ_rv 
	AGGTTTTTATATTACAGCTCCAATAGTCTTATAACTATACTGACAATAGAAAC
TACTCACCATCCATGGTTTGAGTGCCTCCTTATAATTTATTTTG
	Amplification and assembly of PnisZ for pNZPnisZ_mcherryLl

	mchLl_fw
mchLl_rv 
	GGCACTCAAACCATGGATGGTGAGTAAAGGAGAG
TACCGCATGCCTGCAGTACCGGTACCTTACTTGTAAAGTTCATCCATC 
	Amplification and assembly of mcherryLl for pNZPnisZ_mcherryLl

	snisP_fw
snisP-his_rv
	CCTGCAGGTCGACTCTAGAGGTCGACAAGGAGTTTTCGTGAAAAAAATCCTAGGTTTC
ATTCGAGCTCGGTACCCGGGGAGCTCTTAATGGTGATGGTGATGGTGATCTGTATCTAAGCTAAAAGC
	Amplification and assembly of snisP-His6 for pEKEx2_snisP-His6

	pPTEx_fw
	GCCTACAGCATCCAGGGTG
	Forward sequencing primer for pPB-pHin2Cg




Table S2: Continued
	Gene
(size in bp)
	Sequence (5’ 3’)

	nisZCg
(174)
	ATGTCCACCAAAGACTTCAACCTCGATCTTGTGTCTGTCTCCAAGAAGGATTCTGGAGCTTCACCTCGCATTACCTCCATCTCCCGTGTACACCAGGCTGTAAGACTGGTGCCTTGATGGGCTGCAACATGAAAACCGCAACGTGCAATTGCAGCATCCACGTTTCGAAGTAA

	nisBCg
(2982)
	TGATCAAAAGCTCTTTCAAGGCTCAGCCGTTTCTGGTGCGTAACACCATTCTGTCTCCGAACGACAAACGTTCTTTCACCGAATACACCCAGGTGATCGAAACCGTGAGCAAAAACAAAGTCTTTCTGGAACAGCTGCTGCTGGCTAACCCGAAACTGTATAATGTTATGCAGAAATACAACGCGGGTCTGCTGAAAAAGAAGCGCGTAAAGAAACTGTTCGAGAGCATCTATAAATACTATAAGCGCAGCTACCTGCGTAGCACCCCATTCGGTCTGTTCTCCGAAACCTCTATTGGCGTATTTTCTAAGTCTTCCCAGTATAAGCTGATGGGTAAGACTACCAAGGGCATCCGTCTGGACACTCAGTGGCTGATTCGCCTGGTACACAAAATGGAAGTTGACTTCTCCAAAAAACTGTCCTTCACCCGTAACAACGCCAATTATAAATTTGGCGACCGTGTGTTCCAGGTTTATACTATCAACTCCTCCGAGCTGGAAGAAGTGAACATTAAATATACCAACGTATATCAGATCATTTCCGAATTTTGCGAAAATGACTACCAGAAATACGAAGACATTTGCGAAACCGTTACCCTGTGCTACGGCGACGAATACCGTGAACTGTCTGGCCAGTATCTGGGCAGCCTGATTGTAAACCACTACCTGATCAGCAATCTGCAAAAAGACCTGCTGAGCGATTTCTCCTGGGATACCTTCCTGACCAAAGTGGAAGCGATTGACGAGGATAAAAAATATATCATCCCGCTGAAGAAGGTACAGAAATTCATTCAGGAGTACTCCGAAATCGAAATCGGTGAGGGTATTGAAAAACTGAAGGAAATTTACCAGGAGATGAGCCAGATTCTGGAAAACGACAACTACATTCAAATCGATCTGATTTCCGACTCCGAGATCAACTTTGATGTTAAACAGAAACAACAGCTGGAACACCTGGCGGAGTTTCTGGGTAACACTACCAAGTCCGTGCGCCGTACTTATCTGGATGATTACAAGGATAAATTTATCGAGAAATACGGCGTAGACCAGGAAGTTCAAATCACTGAACTGTTTGACAGCACCTTTGGCATCGGTGCGCCGTATAACTACAACCACCCGCGTAACGACTTCTACGAGTCCGAGCCGTCTACTCTGTATTACTCTGAAGAAGAACGTGAAAAATATCTGTCTATGTATGTGGAAGCAATTAAAAACCACAACGTTATTAATCTGGATGACCTGGAATCTCACTACCAAAAAATGGACCTGGAAAAAAAATCTGAACTGCAAGGCCTGGAGCTGTTTCTGAACCTGGCAAAAGAATATGAAAAAGATATTTTCATCCTGGGTGACATCGTAGGTAACAATAATCTGGGTGGTGCATCTGGTCGTTTCTCTGCACTGTCCCCGGAGCTGACCAGCTACCACCGTACCATCGTTGACTCTGTGGAACGCGAGAACGAAAACAAAGAAATCACCAGCTGCGAAATCGTATTCCTGCCTGAAAACATCCGTCATGCCAACGTTATGCACACCAGCATCATGCGTCGTAAAGTGCTGCCATTCTTCACGTCCACTTCCCACAACGAAGTTCAGCTGACTAACATTTACATTGGCATTGACGAAAAAGAAAAATTCTATGCGCGTGACATTAGCACCCAGGAAGTGCTGAAGTTCTACATCACTAGCATGTACAACAAAACCCTGTTTTCTAACGAACTGCGTTTTCTGTACGAAATCAGCCTGGACGATAAATTCGGTAACCTGCCGTGGGAACTGATCTATCGTGATTTCGACTATATCCCGCGCCTGGTTTTTGACGAAATCGTAATTAGCCCGGCCAAATGGAAAATTTGGGGTCGTAACGTAAACAACAAGATGACTATCCGTGAGCTGATTCAAAGCAAAGAGATTCCGAAAGAGTTCTATATTGTTAACGGTGACAACAAAGTGTATCTGTCCCAGGAAAACCCGCTGGATATGGAAATTCTGGAAAGCGCCATCAAAAAATCTAGCAAACGTAAAGACTTCATTGAACTGCAAGAATACTTCGAAGACGAAAACATCATCAACAAGGGTCAGAAAGGTCGTGTGGCGGACGTAGTGGTGCCATTCATCCGTACTCGTGCACTGGGTAACGAAGGTCGTGCTTTTATCCGTGAAAAGCGCGTGTCTGTTGAACGCCGTGAGAAACTGCCGTTTAACGAGTGGCTGTATCTGAAGCTGTACATCTCCATCAACCGTCAGAATGAGTTCCTGCTGAGCTATCTGCCGGACATTCAGAAAATCGTGGCAAACCTGGGTGGTAACCTGTTTTTTCTGCGTTACACCGACCCGAAGCCTCACATTCGTCTGCGCATCAAATGCAGCGACCTGTTTCTGGCGTACGGCTCTATTCTGGAAATCCTGAAACGTAGCCAGAAAAACCGTATTATGTCCACCTTCGATATTTCCATTTATGATCAGGAAGTCGAGCGTTATGGTGGTTTCGATACCCTGGAACTGTCTGAAGCAATCTTCTGCGCGGATTCTAAAATCATCCCGAACCTGCTGACCCTGATTAAAGATACCAACAACGACTGGAAAGTCGATGACGTTTCCATCCTGGTTAACTACCTGTACCTGAAGTGCTTTTTCCAGAACGATAACAAGAAGATTCTGAACTTCCTGAACCTGGTGTCTCCGAAAAAAGTAAAGGAAAACGTGAACGAAAAAATCGAACACTACCTGAAACTGCTGAAAGTGGACAACCTGGGCGATCAGATTTTCTACGACAAAAACTTCAAGGAACTGAAGCACGCAATCAAGAACCTGTTCCTGAAAATGATCGCGCAGGACTTTGAACTGCAAAAAGTATATTCTATCATCGACTCCATCATCCACGTTCATAACAACCGTCTGATCGGTATCGAGCGTGATAAAGAAAAACTGATCTATTACACCCTGCAACGTCTGTTCGTTAGCGAGGAATATATGAAGTGA




Table S2: Continued
	Gene
(size in bp)
	Sequence (5’ 3’)

	nisTCg
(1803)
	ATGGATGAAGTGAAGGAGTTCACATCAAAGCAGTTCTTTAACACGTTGCTCACTTTTCCGTCAACCTTGAAGCTCATCTTCCAGCTGGAGAAACGTTATGCGATTTACCTTATTGTCCTGAACGCCATTACCGCATTTGTACCCCTGGCTTCTCTGTTTATCTACCAAGACCTTATTAACTCAGTTCTGGGCTCTGGTCGGCATCTTATCTATATCATCATCATTTACTTCATCGTCCAGGTGATCACTACGGTTCTGGGCCAACTTGAATCCTATGTTAGCGGTAAGTTCGACATGCGTCTTTCCTATTCCATCAATATGCGCTTGATGCGCACAACCTCCTCCCTGGAACTTTCGGATTATGAGCAGGCAGATATGTATAACATCATTGAGAAGGTCACTCAGGATAGCACCTATAAGCCGTTCCAGCTCTTCAATGCGATTATCGTGGTTCTGTCCTCGTTCATCTCACTGCTCTCCTCCTTGTTCTTCATTGGCACTTGGAACATCGGAGTTGCCATTCTGCTGCTGATTGTGCCTGTGCTGTCCCTCGTGCTGTTTCTGCGCGTAGGGCAGCTGGAGTTCCTTATCCAGTGGCAACGCGCTTCTAGCGAACGTGAAACCTGGTACATTGTGTACTTGCTTACCCATGACTTCAGCTTCAAGGAGATCAAGCTCAATAACATCTCGAACTACTTTATCCACAAATTTGGCAAGCTGAAGAAAGGCTTTATCAATCAGGATCTTGCCATCGCCCGCAAGAAAACCTACTTCAACATCTTTCTGGACTTCATCCTGAATTTGATCAACATCTTGACCATCTTCGCTATGATCCTGTCAGTCCGAGCAGGCAAATTGTTGATTGGGAATCTGGTTTCCCTCATTCAGGCGATTTCCAAGATTAACACCTACTCTCAGACGATGATTCAGAACATCTACATCATCTACAACACCTCCCTCTTCATGGAACAGTTGTTCGAATTCCTCAAACGCGAATCAGTGGTTCACAAGAAAATCGAGGATACAGAGATCTGCAATCAGGATATCGGAACGGTAAAAGTCATCAACCTGTCCTACGTCTACCCTAACTCCAATGCCTTTGCACTCAAGAACATCAACCTCTCTTTCGAGAAGGGTGAATTGGCGGCTATTGTGGGTAAGAACGGTTCTGGCAAATCGACCCTCGTTAAGATCATTAGCGGCCTCTATCAACCCACTATGGGCATTATTCAGTACGACAAGATGCGTTCCTCGCTCATGCCAGAGGAGTTTTACCAGAAGAACATCTCGGTGTTGTTCCAGGACTTCGTGAAATACGAGCTTACCATCCGCGAAAACATTGGTCTGAGCGACCTGTCCTCCCAGTGGGAAGATGAGAAAATCATCAAAGTCCTTGACAACCTCGGTCTTGACTTCCTCAAGACCAACAACCAGTACGTTCTGGACACCCAGCTGGGGAATTGGTTCCAAGAAGGACGCCAATTGAGCGGAGGTCAATGGCAGAAGATCGCACTGGCACGGACTTTCTTCAAGAAGGCGTCTATCTACATTCTGGACGAACCATCCGCTGCACTCGATCCAGTAGCAGAGAAGGAGATCTTCGACTACTTTGTCGCCCTTTCCGAAAACAATATCTCCATCTTCATTTCTCACAGCCTTAATGCTGCTCGCAAAGCTAACAAGATCGTCGTTATGAAGGATGGCCAAGTCGAAGATGTGGGATCTCACGATGTCCTGCTGCGACGTTGTCAGTACTACCAAGAACTGTACTATTCCGAGCAATACGAAGATAACGACGAGTAA

	nisCCg
(1245)
	ATGAATAAGAAGAACATCAAACGGAACGTTGAAAAGATCATTGCTCAGTGGGATGAACGCACACGCAAGAACAAAGAAAACTTCGACTTTGGCGAACTGACGCTTTCCACCGGTTTGCCGGGAATTATCCTCATGCTTGCCGAGTTGAAGAACAAGGATAACAGCAAGATCTACCAGAAGAAGATTGACAACTATATCGAGTACATTGTCAGCAAACTGTCCACCTATGGTTTGTTGACCGGTTCGCTCTACTCTGGAGCTGCCGGAATCGCTCTGTCTATCCTCCACCTCCGTGAGGATGACGAGAAGTACAAGAATCTTCTGGATTCTCTGAACCGCTACATCGAGTACTTCGTTATCGAAAAGATCGAGGGCTTCAATCTGGAGAACATCACTCCACCCGACTACGATGTGATCGAAGGTCTGTCAGGGATTCTGTCATACTTGCTTCTCATCAACGATGAACAGTACGACGATCTCAAGATCCTGATCATCAACTTTCTGTCGAATCTCACCAAGGAGAACAAGGGTTTGATCTCGCTCTACATCAAAAGCGAGAATCAGATGAGCCAATCAGAATCGGAAATGTATCCTCTGGGTTGTCTGAACATGGGCCTTGCTCATGGCCTGGCTGGAGCAGGGTGCATTCTTGCATACGCGCACATTAAGGGGTATTCCAACGAAGCATCCCTGTCCGCACTTCAGAAAATCATCTTCATCTACGAAAAGTTCGAACTCGAACGCAAGAATCAGTTTCTGTGGAAAGACGGTCTGGTAGCCGATGAACTTAAGAAAGAGAAAGTGATTCGAGAAGCGTCCTTCATTCGTGATGCATGGTGCTATGGTGGCCCAGGCATTTCCTTGCTTTACCTCTATGGAGGCCTCGCGCTTGATAACGACTACTTCGTGGATAAAGCCGAGAAGATCCTGGAGTCTGCGATGCAACGCAAGCTGGGGATCGACTCCTACATCATCTGTCACGGCTACTCAGGCCTCATTGAGATTTGCTCCTTGTTCAAACGGTTGCTGAACACGAAGAAGTTCGACTCCTACATTGAGGAGTTCAACGTCAATTCCGAGCAAATCCTGGAAGAGTATGGCGATGAGTCTGGTACTGGCTTTCTGGAAGGCATCTCCGGATGCATTCTTGTCTTGTCCAAGTTTGAATACTCTATCAACTTCACCTATTGGCGTCAGGCACTGCTCCTGTTCGACGACTTTCTGAAAGGCGGTAAACGCAAATAA





Table S2: Continued
	Gene
(size in bp)
	Sequence (5’ 3’)

	mcherryLl
(711)
	ATGGTGAGTAAAGGAGAGGAAGATAATATGGCGATTATAAAAGAGTTTATGCGCTTTAAGGTTCACATGGAAGGTAGTGTTAATGGGCATGAGTTTGAAATTGAAGGAGAAGGTGAAGGTCGTCCATATGAGGGAACTCAAACAGCTAAGTTGAAAGTTACCAAAGGAGGTCCTTTACCGTTTGCTTGGGACATTCTTTCACCCCAATTCATGTATGGGTCAAAAGCATATGTGAAACATCCTGCAGATATTCCGGATTATCTAAAATTAAGCTTTCCTGAAGGGTTTAAGTGGGAAAGAGTCATGAACTTTGAAGATGGTGGAGTAGTTACTGTAACTCAAGATTCATCTTTACAAGATGGCGAATTCATTTACAAAGTCAAATTACGTGGCACAAATTTTCCAAGTGATGGACCTGTTATGCAAAAGAAAACTATGGGATGGGAAGCATCTTCTGAACGAATGTATCCAGAAGATGGAGCCTTAAAAGGCGAAATCAAACAACGACTTAAATTGAAAGATGGTGGTCATTATGACGCTGAAGTGAAAACAACCTATAAAGCAAAGAAACCAGTTCAGTTACCAGGTGCCTACAATGTAAACATCAAATTGGACATTACGTCACACAATGAGGATTATACGATAGTTGAACAGTATGAAAGAGCTGAAGGTAGACATTCAACAGGAGGGATGGATGAACTTTACAAGTAA

	Ptuf-pHluorin2Cg
(940)
	CGGGAAACCTGTCGTGCCAGCTGCCACAGGGTAGCTGGTAGTTTGAAAATCAACGCCGTTGCCCTTAGGATTCAGTAACTGGCACATTTTGTAATGCGCTAGATCTGTGTGCTCAGTCTTCCAGGCTGCTTATCACAGTGAAAGCAAAACCAATTCGTGGCTGCGAAAGTCGTAGCCACCACGAAGTCCAGGAGGACATACCATGTCCAAAGGTGAAGAGCTGTTCACTGGCGTTGTACCCATCTTGGTGGAGCTTGATGGTGACGTGAATGGCCATAAGTTCAGCGTATCTGGTGAAGGAGAAGGTGACGCCACCTATGGCAAACTCACCCTGAAGTTCATCTGTACCACTGGCAAACTGCCTGTTCCATGGCCAACCTTGGTGACTACGTTGTCCTACGGTGTCCAGTGCTTTTCGCGCTATCCAGACCACATGAAGCAGCATGACTTCTTCAAATCAGCAATGCCAGAAGGTTACGTTCAAGAACGGACCATCTTCTTTAAGGATGATGGCAACTATAAGACCCGTGCTGAAGTCAAGTTTGAGGGCGATACCCTGGTGAACCGCATTGAACTGAAGGGAATCGACTTCAAGGAGGATGGCAACATCCTCGGGCACAAACTCGAGTACAACTACAACGAGCATCTGGTGTACATTATGGCCGACAAACAGAAGAATGGCACAAAGGCGATCTTTCAGGTCCACCACAACATCGAAGATGGCTCTGTCCAACTCGCTGACCACTACCAGCAGAATACGCCCATTGGAGATGGTCCGGTTCTTCTGCCTGACAACCACTACCTTCACACCCAATCCGCACTGTCCAAGGACCCGAACGAAAAGCGAGATCACATGGTTCTCCTTGAGTTCGTCACAGCAGCGGGAATTACCCATGGGATGGATGAGCTGTACAAGTAACTGCAGGTCGACTCTAGAGGA 
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