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Supp Figure S4: Coomassie stained SDS-PAGE gels of lysates from E. coli expressing the cargo plasmids. 

(A) Expression of PFL cargo plasmids in a PFL deletion strain (∆aceA∆pflB). -: PFL deletion; PFL: WT PFL 

(85 kD) expressed from a plasmid; PFLspc: PFL with SpyCatcher insertion into a loop of the PFL (95 kD); 

PFL-Nspyc: N-terminal fusion of SpyCatcher (95 kD); PFL-Cspyc: C-terminal fusion of SpyCatcher (95 kD). 



(B) Expression of EutD cargo plasmids. EutD-Nsnpc: N-terminal SnoopCatcher (49 kD); EutD-Csnpc: C-

Terminal SnoopTag (49 kD). 

 



Plasmid Sequences 
 

pHT1 

BMC-H highlighted in blue; BMC-T1 highlighted in green. 

gacgtcggtgcctaatgagtgagctaacttacattaattgcgttgcgctcactgcccgctttccagtcgggaaacctgtcgtgccagctgcattaatgaa

tcggccaacgcgcggggagaggcggtttgcgtattgggcgccagggtggtttttcttttcaccagtgagacgggcaacagctgattgcccttcaccgcc

tggccctgagagagttgcagcaagcggtccacgctggtttgccccagcaggcgaaaatcctgtttgatggtggttaacggcgggatataacatgagct

gtcttcggtatcgtcgtatcccactaccgagatgtccgcaccaacgcgcagcccggactcggtaatggcgcgcattgcgcccagcgccatctgatcgtt

ggcaaccagcatcgcagtgggaacgatgccctcattcagcatttgcatggtttgttgaaaaccggacatggcactccagtcgccttcccgttccgctatc

ggctgaatttgattgcgagtgagatatttatgccagccagccagacgcagacgcgccgagacagaacttaatgggcccgctaacagcgcgatttgctg

gtgacccaatgcgaccagatgctccacgcccagtcgcgtaccgtcttcatgggagaaaataatactgttgatgggtgtctggtcagagacatcaagaa

ataacgccggaacattagtgcaggcagcttccacagcaatggcatcctggtcatccagcggatagttaatgatcagcccactgacgcgttgcgcgaga

agattgtgcaccgccgctttacaggcttcgacgccgcttcgttctaccatcgacaccaccacgctggcacccagttgatcggcgcgagatttaatcgcc

gcgacaatttgcgacggcgcgtgcagggccagactggaggtggcaacgccaatcagcaacgactgtttgcccgccagttgttgtgccacgcggttggg

aatgtaattcagctccgccatcgccgcttccactttttcccgcgttttcgcagaaacgtggctggcctggttcaccacgcgggaaacggtctgataagag

acaccggcatactctgcgacatcgtataacgttactggtttcacattcaccaccctgaattgactctcttccgggcgctatcatgccataccgcgaaagg

ttttgcgccattcgatggtgtccgggatctcgacgctctcccttatgcgactcctgcattaggaagcagcccagtagtaggttgaggccgttgagcaccg

ccgccgcaaggaatggtgcatgcaaggagatggcgcccaacagtcccccggccacggggcctgccaccatacccacgccgaaacaagcgctcatga

gcccgaagtggcgagcccgatcttccccatcggtgatgtcggcgatataggcgccagcaaccgcacctgtggcgccggtgatgccggccacgatgcgt

ccggcgtagaggatcgagaattgtgagcggataacaattgacattgtgagcggataacaagatactgagcacatcagcaggacgcactgaccgaat

tcaaaagatcttttaagaaggagatatacatATGGCGGACGCACTGGGTATGATTGAAGTTCGTGGTTTTGTTGGTATGGTG

GAAGCGGCGGATGCTATGGTGAAAGCGGCTAAAGTTGAACTGATTGGTTATGAAAAAACCGGCGGTGGCTACGT

GACGGCAGTGGTTCGTGGTGATGTCGCAGCAGTTAAGGCAGCTACCGAAGCCGGTCAGCGTGCAGCAGAACGTG

TTGGTGAAGTCGTGGCAGTTCATGTCATCCCGCGTCCGCACGTGAACGTTGATGCAGCTCTGCCGCTGGGTCGTAC

GCCGGGTATGGACAAAAGCGCGTAAtttagagattaaagaggagaaatactagATGGACCACGCTCCGGAACGCTTTGATG

CGACCCCGCCGGCAGGTGAACCGGACCGCCCGGCACTGGGTGTGCTGGAACTGACCTCAATTGCTCGTGGTATCA

CCGTTGCGGATGCGGCCCTGAAACGTGCACCGAGTCTGCTGCTGATGTCCCGCCCGGTCAGCTCTGGCAAGCATCT

GCTGATGATGCGTGGCCAGGTGGCAGAAGTTGAAGAATCAATGATTGCAGCTCGCGAAATCGCTGGTgcaggtTCG

ggtgctCTGCTGGATGAACTGGAACTGCCGTATGCGCACGAACAACTGTGGCGCTTTCTGGACGCACCGGTGGTTGC

AGATGCATGGGAAGAAGACACCGAAAGCGTCATTATCGTGGAAACCGCGACGGTGTGCGCGGCCATTGATAGTG

CCGACGCAGCTCTGAAAACGGCACCGGTCGTGCTGCGTGATATGCGCCTGGCCATTGGTATCGCTGGCAAGGCGT

TTTTCACCCTGACGGGTGAACTGGCAGACGTGGAAGCGGCCGCAGAAGTTGTCCGTGAACGTTGCGGTGCACGTC

TGCTGGAACTGGCATGTATCGCACGCCCGGTTGATGAACTGCGTGGCCGCCTGTTTTTCGGTGGCTCTGGTGGAC

ATCATCACCATCACCACTAAggatccaaactcgagtaaggatctccaggcatcaaataaaacgaaaggctcagtcgaaagactgggcctttc

gttttatctgttgtttgtcggtgaacgctctctactagagtcacactggctcaccttcgggtgggcctttctgcgtttatacctagggcgttcggctgcggc

gagcggtatcagctcactcaaaggcggtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaag

gccaggaaccgtaaaaaggccgcgttgctggcgtttttccataggctccgcccccctgacgagcatcacaaaaatcgacgctcaagtcagaggtggc

gaaacccgacaggactataaagataccaggcgtttccccctggaagctccctcgtgcgctctcctgttccgaccctgccgcttaccggatacctgtccg

cctttctcccttcgggaagcgtggcgctttctcatagctcacgctgtaggtatctcagttcggtgtaggtcgttcgctccaagctgggctgtgtgcacgaa

ccccccgttcagcccgaccgctgcgccttatccggtaactatcgtcttgagtccaacccggtaagacacgacttatcgccactggcagcagccactggt

aacaggattagcagagcgaggtatgtaggcggtgctacagagttcttgaagtggtggcctaactacggctacactagaaggacagtatttggtatctg

cgctctgctgaagccagttaccttcggaaaaagagttggtagctcttgatccggcaaacaaaccaccgctggtagcggtggtttttttgtttgcaagcag



cagattacgcgcagaaaaaaaggatctcaagaagatcctttgatcttttctacggggtctgacgctcagtggaacgaaaactcacgttaagggatttt

ggtcatgactagtgcttggattctcaccaataaaaaacgcccggcggcaaccgagcgttctgaacaaatccagatggagttctgaggtcattactgga

tctatcaacaggagtccaagcgagctcgtaaacttggtctgacagttaccaatgcttaatcagtgaggcacctatctcagcgatctgtctatttcgttcat

ccatagttgcctgactccccgtcgtgtagataactacgatacgggagggcttaccatctggccccagtgctgcaatgataccgcgagacccacgctcac

cggctccagatttatcagcaataaaccagccagccggaagggccgagcgcagaagtggtcctgcaactttatccgcctccatccagtctattaattgtt

gccgggaagctagagtaagtagttcgccagttaatagtttgcgcaacgttgttgccattgctacaggcatcgtggtgtcacgctcgtcgtttggtatggc

ttcattcagctccggttcccaacgatcaaggcgagttacatgatcccccatgttgtgcaaaaaagcggttagctccttcggtcctccgatcgttgtcaga

agtaagttggccgcagtgttatcactcatggttatggcagcactgcataattctcttactgtcatgccatccgtaagatgcttttctgtgactggtgagtac

tcaaccaagtcattctgagaatagtgtatgcggcgaccgagttgctcttgcccggcgtcaatacgggataataccgcgccacatagcagaactttaaa

agtgctcatcattggaaaacgttcttcggggcgaaaactctcaaggatcttaccgctgttgagatccagttcgatgtaacccactcgtgcacccaactg

atcttcagcatcttttactttcaccagcgtttctgggtgagcaaaaacaggaaggcaaaatgccgcaaaaaagggaataagggcgacacggaaatgt

tgaatactcatactcttcctttttcaatattattgaagcatttatcagggttattgtctcatgagcggatacatatttgaatgtatttagaaaaataaacaa

ataggggttccgcgcacatttccccgaaaagtgccacct 

 

pHT1T2T3 

BMC-H highlighted in blue; BMC-T1 highlighted in green; BMC-T2 highlighted in dark green; BMC-T3 

highlighted in brown. 

gacgtcggtgcctaatgagtgagctaacttacattaattgcgttgcgctcactgcccgctttccagtcgggaaacctgtcgtgccagctgcattaatgaa

tcggccaacgcgcggggagaggcggtttgcgtattgggcgccagggtggtttttcttttcaccagtgagacgggcaacagctgattgcccttcaccgcc

tggccctgagagagttgcagcaagcggtccacgctggtttgccccagcaggcgaaaatcctgtttgatggtggttaacggcgggatataacatgagct

gtcttcggtatcgtcgtatcccactaccgagatgtccgcaccaacgcgcagcccggactcggtaatggcgcgcattgcgcccagcgccatctgatcgtt

ggcaaccagcatcgcagtgggaacgatgccctcattcagcatttgcatggtttgttgaaaaccggacatggcactccagtcgccttcccgttccgctatc

ggctgaatttgattgcgagtgagatatttatgccagccagccagacgcagacgcgccgagacagaacttaatgggcccgctaacagcgcgatttgctg

gtgacccaatgcgaccagatgctccacgcccagtcgcgtaccgtcttcatgggagaaaataatactgttgatgggtgtctggtcagagacatcaagaa

ataacgccggaacattagtgcaggcagcttccacagcaatggcatcctggtcatccagcggatagttaatgatcagcccactgacgcgttgcgcgaga

agattgtgcaccgccgctttacaggcttcgacgccgcttcgttctaccatcgacaccaccacgctggcacccagttgatcggcgcgagatttaatcgcc

gcgacaatttgcgacggcgcgtgcagggccagactggaggtggcaacgccaatcagcaacgactgtttgcccgccagttgttgtgccacgcggttggg

aatgtaattcagctccgccatcgccgcttccactttttcccgcgttttcgcagaaacgtggctggcctggttcaccacgcgggaaacggtctgataagag

acaccggcatactctgcgacatcgtataacgttactggtttcacattcaccaccctgaattgactctcttccgggcgctatcatgccataccgcgaaagg

ttttgcgccattcgatggtgtccgggatctcgacgctctcccttatgcgactcctgcattaggaagcagcccagtagtaggttgaggccgttgagcaccg

ccgccgcaaggaatggtgcatgcaaggagatggcgcccaacagtcccccggccacggggcctgccaccatacccacgccgaaacaagcgctcatga

gcccgaagtggcgagcccgatcttccccatcggtgatgtcggcgatataggcgccagcaaccgcacctgtggcgccggtgatgccggccacgatgcgt

ccggcgtagaggatcgagaattgtgagcggataacaattgacattgtgagcggataacaagatactgagcacatcagcaggacgcactgaccgaat

tcaaaagatcttttaagaaggagatatacatATGGCGGACGCACTGGGTATGATTGAAGTTCGTGGTTTTGTTGGTATGGTG

GAAGCGGCGGATGCTATGGTGAAAGCGGCTAAAGTTGAACTGATTGGTTATGAAAAAACCGGCGGTGGCTACGT

GACGGCAGTGGTTCGTGGTGATGTCGCAGCAGTTAAGGCAGCTACCGAAGCCGGTCAGCGTGCAGCAGAACGTG

TTGGTGAAGTCGTGGCAGTTCATGTCATCCCGCGTCCGCACGTGAACGTTGATGCAGCTCTGCCGCTGGGTCGTAC

GCCGGGTATGGACAAAAGCGCGTAAtttagagattaaagaggagaaatactagATGGACCACGCTCCGGAACGCTTTGATG

CGACCCCGCCGGCAGGTGAACCGGACCGCCCGGCACTGGGTGTGCTGGAACTGACCTCAATTGCTCGTGGTATCA

CCGTTGCGGATGCGGCCCTGAAACGTGCACCGAGTCTGCTGCTGATGTCCCGCCCGGTCAGCTCTGGCAAGCATCT

GCTGATGATGCGTGGCCAGGTGGCAGAAGTTGAAGAATCAATGATTGCAGCTCGCGAAATCGCTGGTgcaggtTCG

ggtgctCTGCTGGATGAACTGGAACTGCCGTATGCGCACGAACAACTGTGGCGCTTTCTGGACGCACCGGTGGTTGC



AGATGCATGGGAAGAAGACACCGAAAGCGTCATTATCGTGGAAACCGCGACGGTGTGCGCGGCCATTGATAGTG

CCGACGCAGCTCTGAAAACGGCACCGGTCGTGCTGCGTGATATGCGCCTGGCCATTGGTATCGCTGGCAAGGCGT

TTTTCACCCTGACGGGTGAACTGGCAGACGTGGAAGCGGCCGCAGAAGTTGTCCGTGAACGTTGCGGTGCACGTC

TGCTGGAACTGGCATGTATCGCACGCCCGGTTGATGAACTGCGTGGCCGCCTGTTTTTCGGTGGCTCTGGTGGAC

ATCATCACCATCACCACTAAtttagagattaaagaggagaaatactagATGGAACTGCGTGCTTATACGGTCCTGGATGCCC

TGCAGCCGCAACTGGTCGCCTTTCTGCAAACGGTGTCAACGGGTTTCATGCCGATGGAACAGCAAGCGAGCGTTC

TGGTCGAAATTGCACCGGGTATCGCTGTCAACCAGCTGACCGACGCAGCACTGAAAGCAACGCGTTGCCAGCCGG

GTCTGCAAATTGTGGAACGTGCGTATGGCCTGATCGAAATGCATGATGACGATCAGGGTCAAGTTCGTGCAGCTG

GTGACGCAATGCTGGCACACCTGGGTGCACGTGAAGCTGATCGTCTGGCACCGCGTGTGGTTAGCTCTCAGATTA

TCACCGGTATTGACGGCCATCAGAGTCAACTGATCAACCGTATGCGCCACGGTGATATGATTCAGGCAGGCCAAA

CGCTGTATATCCTGGAAGTTCATCCGGCAGGTTACGCAGCACTGGCAGCTAATGAAGCCGAAAAAGCGGCCCCGA

TTAAGCTGCTGGAAGTCGTGACCTTTGGTGCATTCGGTCGTCTGTGGCTGGGTGGTGGTGAAGCAGAAATCGCAG

AAGCAGCTCGTGCGGCAGAAGGTGCACTGGCTGGTCTGTCCGGCCGTGATAATCGCGGCTAAtttagagattaaagag

gagaaatactagATGTCAATCACCCTGCGCACCTATATCTTTCTGGACGCCCTGCAACCGCAACTGGCAACCTTCATCG

GCAAAACGGCTCGTGGCTTCCTGCCGGTCCCGGGTCAGGCAAGCCTGTGGGTGGAAATTGCTCCGGGTATTGCGA

TCAACCGTGTGACCGATGCGGCCCTGAAAGCTACGAAGGTGCAGCCGGCGGTTCAAGTGGTTGAACGCGCGTAT

GGCCTGCTGGAAGTTCATCACTTCGATCAGGGCGAAGTCCTGGCAGCTGGTAGTACCATCCTGGACAAACTGGAA

GTTCGTGAAGAAGGTCGCCTGAAGCCGCAGGTGATGACCCATCAAATTATCCGTGCTGTTGAAGCGTATCAGACG

CAAATTATCAACCGCAATAGTCAGGGCATGATGATTCTGCCGGGTGAATCCCTGTTTATCCTGGAAACCCAACCGG

CAGGTTACGCAGTCCTGGCAGCCAATGAAGCCGAAAAAGCAGCTAACGTTCACCTGGTCAATGTGACGCCGTATG

GCGCATTCGGTCGTCTGTACCTGGCCGGCTCAGAAGCAGAAATTGATGCGGCCGCAGAAGCTGCGGAAGCCGCA

ATCCGCAGCGTTTCTGGTGTCGCGCAGGAATCGTTTCGTGACCGCTAAggatccaaactcgagtaaggatctccaggcatcaaa

taaaacgaaaggctcagtcgaaagactgggcctttcgttttatctgttgtttgtcggtgaacgctctctactagagtcacactggctcaccttcgggtggg

cctttctgcgtttatacctagggcgttcggctgcggcgagcggtatcagctcactcaaaggcggtaatacggttatccacagaatcaggggataacgca

ggaaagaacatgtgagcaaaaggccagcaaaaggccaggaaccgtaaaaaggccgcgttgctggcgtttttccataggctccgcccccctgacgag

catcacaaaaatcgacgctcaagtcagaggtggcgaaacccgacaggactataaagataccaggcgtttccccctggaagctccctcgtgcgctctcc

tgttccgaccctgccgcttaccggatacctgtccgcctttctcccttcgggaagcgtggcgctttctcatagctcacgctgtaggtatctcagttcggtgta

ggtcgttcgctccaagctgggctgtgtgcacgaaccccccgttcagcccgaccgctgcgccttatccggtaactatcgtcttgagtccaacccggtaag

acacgacttatcgccactggcagcagccactggtaacaggattagcagagcgaggtatgtaggcggtgctacagagttcttgaagtggtggcctaact

acggctacactagaaggacagtatttggtatctgcgctctgctgaagccagttaccttcggaaaaagagttggtagctcttgatccggcaaacaaacc

accgctggtagcggtggtttttttgtttgcaagcagcagattacgcgcagaaaaaaaggatctcaagaagatcctttgatcttttctacggggtctgacg

ctcagtggaacgaaaactcacgttaagggattttggtcatgactagtgcttggattctcaccaataaaaaacgcccggcggcaaccgagcgttctgaa

caaatccagatggagttctgaggtcattactggatctatcaacaggagtccaagcgagctcgtaaacttggtctgacagttaccaatgcttaatcagtg

aggcacctatctcagcgatctgtctatttcgttcatccatagttgcctgactccccgtcgtgtagataactacgatacgggagggcttaccatctggcccc

agtgctgcaatgataccgcgagacccacgctcaccggctccagatttatcagcaataaaccagccagccggaagggccgagcgcagaagtggtcctg

caactttatccgcctccatccagtctattaattgttgccgggaagctagagtaagtagttcgccagttaatagtttgcgcaacgttgttgccattgctaca

ggcatcgtggtgtcacgctcgtcgtttggtatggcttcattcagctccggttcccaacgatcaaggcgagttacatgatcccccatgttgtgcaaaaaag

cggttagctccttcggtcctccgatcgttgtcagaagtaagttggccgcagtgttatcactcatggttatggcagcactgcataattctcttactgtcatgc

catccgtaagatgcttttctgtgactggtgagtactcaaccaagtcattctgagaatagtgtatgcggcgaccgagttgctcttgcccggcgtcaatacg

ggataataccgcgccacatagcagaactttaaaagtgctcatcattggaaaacgttcttcggggcgaaaactctcaaggatcttaccgctgttgagatc

cagttcgatgtaacccactcgtgcacccaactgatcttcagcatcttttactttcaccagcgtttctgggtgagcaaaaacaggaaggcaaaatgccgc

aaaaaagggaataagggcgacacggaaatgttgaatactcatactcttcctttttcaatattattgaagcatttatcagggttattgtctcatgagcgga

tacatatttgaatgtatttagaaaaataaacaaataggggttccgcgcacatttccccgaaaagtgccacct 

 



pHT1-spyt-snpt 

BMC-H highlighted in blue; BMC-T1-spyt-snpt highlighted in green. 

gacgtcggtgcctaatgagtgagctaacttacattaattgcgttgcgctcactgcccgctttccagtcgggaaacctgtcgtgccagctgcattaatgaa

tcggccaacgcgcggggagaggcggtttgcgtattgggcgccagggtggtttttcttttcaccagtgagacgggcaacagctgattgcccttcaccgcc

tggccctgagagagttgcagcaagcggtccacgctggtttgccccagcaggcgaaaatcctgtttgatggtggttaacggcgggatataacatgagct

gtcttcggtatcgtcgtatcccactaccgagatgtccgcaccaacgcgcagcccggactcggtaatggcgcgcattgcgcccagcgccatctgatcgtt

ggcaaccagcatcgcagtgggaacgatgccctcattcagcatttgcatggtttgttgaaaaccggacatggcactccagtcgccttcccgttccgctatc

ggctgaatttgattgcgagtgagatatttatgccagccagccagacgcagacgcgccgagacagaacttaatgggcccgctaacagcgcgatttgctg

gtgacccaatgcgaccagatgctccacgcccagtcgcgtaccgtcttcatgggagaaaataatactgttgatgggtgtctggtcagagacatcaagaa

ataacgccggaacattagtgcaggcagcttccacagcaatggcatcctggtcatccagcggatagttaatgatcagcccactgacgcgttgcgcgaga

agattgtgcaccgccgctttacaggcttcgacgccgcttcgttctaccatcgacaccaccacgctggcacccagttgatcggcgcgagatttaatcgcc

gcgacaatttgcgacggcgcgtgcagggccagactggaggtggcaacgccaatcagcaacgactgtttgcccgccagttgttgtgccacgcggttggg

aatgtaattcagctccgccatcgccgcttccactttttcccgcgttttcgcagaaacgtggctggcctggttcaccacgcgggaaacggtctgataagag

acaccggcatactctgcgacatcgtataacgttactggtttcacattcaccaccctgaattgactctcttccgggcgctatcatgccataccgcgaaagg

ttttgcgccattcgatggtgtccgggatctcgacgctctcccttatgcgactcctgcattaggaagcagcccagtagtaggttgaggccgttgagcaccg

ccgccgcaaggaatggtgcatgcaaggagatggcgcccaacagtcccccggccacggggcctgccaccatacccacgccgaaacaagcgctcatga

gcccgaagtggcgagcccgatcttccccatcggtgatgtcggcgatataggcgccagcaaccgcacctgtggcgccggtgatgccggccacgatgcgt

ccggcgtagaggatcgagaattgtgagcggataacaattgacattgtgagcggataacaagatactgagcacatcagcaggacgcactgaccgaat

tcaaaagatcttttaagaaggagatatacatATGGCGGACGCACTGGGTATGATTGAAGTTCGTGGTTTTGTTGGTATGGTG

GAAGCGGCGGATGCTATGGTGAAAGCGGCTAAAGTTGAACTGATTGGTTATGAAAAAACCGGCGGTGGCTACGT

GACGGCAGTGGTTCGTGGTGATGTCGCAGCAGTTAAGGCAGCTACCGAAGCCGGTCAGCGTGCAGCAGAACGTG

TTGGTGAAGTCGTGGCAGTTCATGTCATCCCGCGTCCGCACGTGAACGTTGATGCAGCTCTGCCGCTGGGTCGTAC

GCCGGGTATGGACAAAAGCGCGTAAtttagagattaaagaggagaaatactagATGGACCACGCTCCGGAACGCTTTGATG

CGACCCCGCCGGCAGGTGAACCGGACCGCCCGGCACTGGGTGTGCTGGAACTGACCTCAATTGCTCGTGGTATCA

CCGTTGCGGATGCGGCCCTGAAACGTGCACCGAGTCTGCTGCTGATGTCCCGCCCGGTCAGCTCTGGCAAGCATCT

GCTGATGATGCGTGGCCAGGTGGCAGAAGTTGAAGAATCAATGATTGCAGCTCGCGAAATCGCTGGTgcaggtTCG

ggtgctCTGCTGGATGAACTGGAACTGCCGTATGCGCACGAACAACTGTGGCGCTTTCTGGACGCACCGGTGGTTGC

AGATGCATGGGAAGAAGACACCGAAAGCGTCATTATCGTGGAAACCGCGACGGTGTGCGCGGCCATTGATAGTG

CCGACGCAGCTCTGAAAACGGCACCGGTCGTGCTGCGTGATATGCGCCTGGCCATTGGTATCGCTGGCAAGGCGT

TTTTCACCCTGACGGGTGAACTGGCAGACGTGGAAGCGGCCGCAGAAGTTGTCCGTGAACGTTGCGGTGCACGTC

TGCTGGAACTGGCATGTATCGCACGCCCGGTTGATGAACTGCGTGGCCGCCTGTTTTTCGGTGGCTCTGGTGGAC

ATCATCACCATCACCACTAAggatccaaactcgagtaaggatctccaggcatcaaataaaacgaaaggctcagtcgaaagactgggcctttc

gttttatctgttgtttgtcggtgaacgctctctactagagtcacactggctcaccttcgggtgggcctttctgcgtttatacctagggcgttcggctgcggc

gagcggtatcagctcactcaaaggcggtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaag

gccaggaaccgtaaaaaggccgcgttgctggcgtttttccataggctccgcccccctgacgagcatcacaaaaatcgacgctcaagtcagaggtggc

gaaacccgacaggactataaagataccaggcgtttccccctggaagctccctcgtgcgctctcctgttccgaccctgccgcttaccggatacctgtccg

cctttctcccttcgggaagcgtggcgctttctcatagctcacgctgtaggtatctcagttcggtgtaggtcgttcgctccaagctgggctgtgtgcacgaa

ccccccgttcagcccgaccgctgcgccttatccggtaactatcgtcttgagtccaacccggtaagacacgacttatcgccactggcagcagccactggt

aacaggattagcagagcgaggtatgtaggcggtgctacagagttcttgaagtggtggcctaactacggctacactagaaggacagtatttggtatctg

cgctctgctgaagccagttaccttcggaaaaagagttggtagctcttgatccggcaaacaaaccaccgctggtagcggtggtttttttgtttgcaagcag

cagattacgcgcagaaaaaaaggatctcaagaagatcctttgatcttttctacggggtctgacgctcagtggaacgaaaactcacgttaagggatttt

ggtcatgactagtgcttggattctcaccaataaaaaacgcccggcggcaaccgagcgttctgaacaaatccagatggagttctgaggtcattactgga

tctatcaacaggagtccaagcgagctcgtaaacttggtctgacagttaccaatgcttaatcagtgaggcacctatctcagcgatctgtctatttcgttcat



ccatagttgcctgactccccgtcgtgtagataactacgatacgggagggcttaccatctggccccagtgctgcaatgataccgcgagacccacgctcac

cggctccagatttatcagcaataaaccagccagccggaagggccgagcgcagaagtggtcctgcaactttatccgcctccatccagtctattaattgtt

gccgggaagctagagtaagtagttcgccagttaatagtttgcgcaacgttgttgccattgctacaggcatcgtggtgtcacgctcgtcgtttggtatggc

ttcattcagctccggttcccaacgatcaaggcgagttacatgatcccccatgttgtgcaaaaaagcggttagctccttcggtcctccgatcgttgtcaga

agtaagttggccgcagtgttatcactcatggttatggcagcactgcataattctcttactgtcatgccatccgtaagatgcttttctgtgactggtgagtac

tcaaccaagtcattctgagaatagtgtatgcggcgaccgagttgctcttgcccggcgtcaatacgggataataccgcgccacatagcagaactttaaa

agtgctcatcattggaaaacgttcttcggggcgaaaactctcaaggatcttaccgctgttgagatccagttcgatgtaacccactcgtgcacccaactg

atcttcagcatcttttactttcaccagcgtttctgggtgagcaaaaacaggaaggcaaaatgccgcaaaaaagggaataagggcgacacggaaatgt

tgaatactcatactcttcctttttcaatattattgaagcatttatcagggttattgtctcatgagcggatacatatttgaatgtatttagaaaaataaacaa

ataggggttccgcgcacatttccccgaaaagtgccacct 

 

pHT1-spyt-snpt T2T3 

BMC-H highlighted in blue; BMC-T1-spyt-snpt highlighted in green; BMC-T2 highlighted in dark green; BMC-

T3 highlighted in brown. 

gacgtcggtgcctaatgagtgagctaacttacattaattgcgttgcgctcactgcccgctttccagtcgggaaacctgtcgtgccagctgcattaatgaa

tcggccaacgcgcggggagaggcggtttgcgtattgggcgccagggtggtttttcttttcaccagtgagacgggcaacagctgattgcccttcaccgcc

tggccctgagagagttgcagcaagcggtccacgctggtttgccccagcaggcgaaaatcctgtttgatggtggttaacggcgggatataacatgagct

gtcttcggtatcgtcgtatcccactaccgagatgtccgcaccaacgcgcagcccggactcggtaatggcgcgcattgcgcccagcgccatctgatcgtt

ggcaaccagcatcgcagtgggaacgatgccctcattcagcatttgcatggtttgttgaaaaccggacatggcactccagtcgccttcccgttccgctatc

ggctgaatttgattgcgagtgagatatttatgccagccagccagacgcagacgcgccgagacagaacttaatgggcccgctaacagcgcgatttgctg

gtgacccaatgcgaccagatgctccacgcccagtcgcgtaccgtcttcatgggagaaaataatactgttgatgggtgtctggtcagagacatcaagaa

ataacgccggaacattagtgcaggcagcttccacagcaatggcatcctggtcatccagcggatagttaatgatcagcccactgacgcgttgcgcgaga

agattgtgcaccgccgctttacaggcttcgacgccgcttcgttctaccatcgacaccaccacgctggcacccagttgatcggcgcgagatttaatcgcc

gcgacaatttgcgacggcgcgtgcagggccagactggaggtggcaacgccaatcagcaacgactgtttgcccgccagttgttgtgccacgcggttggg

aatgtaattcagctccgccatcgccgcttccactttttcccgcgttttcgcagaaacgtggctggcctggttcaccacgcgggaaacggtctgataagag

acaccggcatactctgcgacatcgtataacgttactggtttcacattcaccaccctgaattgactctcttccgggcgctatcatgccataccgcgaaagg

ttttgcgccattcgatggtgtccgggatctcgacgctctcccttatgcgactcctgcattaggaagcagcccagtagtaggttgaggccgttgagcaccg

ccgccgcaaggaatggtgcatgcaaggagatggcgcccaacagtcccccggccacggggcctgccaccatacccacgccgaaacaagcgctcatga

gcccgaagtggcgagcccgatcttccccatcggtgatgtcggcgatataggcgccagcaaccgcacctgtggcgccggtgatgccggccacgatgcgt

ccggcgtagaggatcgagaattgtgagcggataacaattgacattgtgagcggataacaagatactgagcacatcagcaggacgcactgaccgaat

tcaaaagatcttttaagaaggagatatacatATGGCGGACGCACTGGGTATGATTGAAGTTCGTGGTTTTGTTGGTATGGTG

GAAGCGGCGGATGCTATGGTGAAAGCGGCTAAAGTTGAACTGATTGGTTATGAAAAAACCGGCGGTGGCTACGT

GACGGCAGTGGTTCGTGGTGATGTCGCAGCAGTTAAGGCAGCTACCGAAGCCGGTCAGCGTGCAGCAGAACGTG

TTGGTGAAGTCGTGGCAGTTCATGTCATCCCGCGTCCGCACGTGAACGTTGATGCAGCTCTGCCGCTGGGTCGTAC

GCCGGGTATGGACAAAAGCGCGTAAtttagagattaaagaggagaaatactagATGGACCACGCTCCGGAACGCTTTGATG

CGACCCCGCCGGCAGGTGAACCGGACCGCCCGGCACTGGGTGTGCTGGAACTGACCTCAATTGCTCGTGGTATCA

CCGTTGCGGATGCGGCCCTGAAACGTGCACCGAGTCTGCTGCTGATGTCCCGCCCGGTCAGCTCTGGCAAGCATCT

GCTGATGATGCGTGGCCAGGTGGCAGAAGTTGAAGAATCAATGATTGCAGCTCGCGAAATCGCTGGTGCAGGTcc

gaagccgaaaccaaaacctaagcctaagGGTGCTCATATTGTCATGGTTGATGCTTAtAAGCCAACTAAGGGTcctaagccaaa

gccgaaacccaaaGGTGGCTCTGGTGGAGGTGGAAGTGGTGGTAAACTGGGCGATATTGAATTTATTAAAGTGAACA

AAGGAGGTAGCGGCGGTGGAGGTTCAGGCGGAGGTGCTCTGCTGGATGAACTGGAACTGCCGTATGCGCACGA

ACAACTGTGGCGCTTTCTGGACGCACCGGTGGTTGCAGATGCATGGGAAGAAGACACCGAAAGCGTCATTATCGT



GGAAACCGCGACGGTGTGCGCGGCCATTGATAGTGCCGACGCAGCTCTGAAAACGGCACCGGTCGTGCTGCGTG

ATATGCGCCTGGCCATTGGTATCGCTGGCAAGGCGTTTTTCACCCTGACGGGTGAACTGGCAGACGTGGAAGCGG

CCGCAGAAGTTGTCCGTGAACGTTGCGGTGCACGTCTGCTGGAACTGGCATGTATCGCACGCCCGGTTGATGAAC

TGCGTGGCCGCCTGTTTTTCGGTGGCTCTGGTGGACATCATCACCATCACCACTAAtttagagattaaagaggagaaatact

agATGGAACTGCGTGCTTATACGGTCCTGGATGCCCTGCAGCCGCAACTGGTCGCCTTTCTGCAAACGGTGTCAAC

GGGTTTCATGCCGATGGAACAGCAAGCGAGCGTTCTGGTCGAAATTGCACCGGGTATCGCTGTCAACCAGCTGAC

CGACGCAGCACTGAAAGCAACGCGTTGCCAGCCGGGTCTGCAAATTGTGGAACGTGCGTATGGCCTGATCGAAAT

GCATGATGACGATCAGGGTCAAGTTCGTGCAGCTGGTGACGCAATGCTGGCACACCTGGGTGCACGTGAAGCTG

ATCGTCTGGCACCGCGTGTGGTTAGCTCTCAGATTATCACCGGTATTGACGGCCATCAGAGTCAACTGATCAACCG

TATGCGCCACGGTGATATGATTCAGGCAGGCCAAACGCTGTATATCCTGGAAGTTCATCCGGCAGGTTACGCAGC

ACTGGCAGCTAATGAAGCCGAAAAAGCGGCCCCGATTAAGCTGCTGGAAGTCGTGACCTTTGGTGCATTCGGTCG

TCTGTGGCTGGGTGGTGGTGAAGCAGAAATCGCAGAAGCAGCTCGTGCGGCAGAAGGTGCACTGGCTGGTCTGT

CCGGCCGTGATAATCGCGGCTAAtttagagattaaagaggagaaatactagATGTCAATCACCCTGCGCACCTATATCTTTCT

GGACGCCCTGCAACCGCAACTGGCAACCTTCATCGGCAAAACGGCTCGTGGCTTCCTGCCGGTCCCGGGTCAGGC

AAGCCTGTGGGTGGAAATTGCTCCGGGTATTGCGATCAACCGTGTGACCGATGCGGCCCTGAAAGCTACGAAGGT

GCAGCCGGCGGTTCAAGTGGTTGAACGCGCGTATGGCCTGCTGGAAGTTCATCACTTCGATCAGGGCGAAGTCCT

GGCAGCTGGTAGTACCATCCTGGACAAACTGGAAGTTCGTGAAGAAGGTCGCCTGAAGCCGCAGGTGATGACCC

ATCAAATTATCCGTGCTGTTGAAGCGTATCAGACGCAAATTATCAACCGCAATAGTCAGGGCATGATGATTCTGCC

GGGTGAATCCCTGTTTATCCTGGAAACCCAACCGGCAGGTTACGCAGTCCTGGCAGCCAATGAAGCCGAAAAAGC

AGCTAACGTTCACCTGGTCAATGTGACGCCGTATGGCGCATTCGGTCGTCTGTACCTGGCCGGCTCAGAAGCAGA

AATTGATGCGGCCGCAGAAGCTGCGGAAGCCGCAATCCGCAGCGTTTCTGGTGTCGCGCAGGAATCGTTTCGTGA

CCGCTAAggatccaaactcgagtaaggatctccaggcatcaaataaaacgaaaggctcagtcgaaagactgggcctttcgttttatctgttgtttgt

cggtgaacgctctctactagagtcacactggctcaccttcgggtgggcctttctgcgtttatacctagggcgttcggctgcggcgagcggtatcagctca

ctcaaaggcggtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccaggaaccgtaaa

aaggccgcgttgctggcgtttttccataggctccgcccccctgacgagcatcacaaaaatcgacgctcaagtcagaggtggcgaaacccgacaggact

ataaagataccaggcgtttccccctggaagctccctcgtgcgctctcctgttccgaccctgccgcttaccggatacctgtccgcctttctcccttcgggaa

gcgtggcgctttctcatagctcacgctgtaggtatctcagttcggtgtaggtcgttcgctccaagctgggctgtgtgcacgaaccccccgttcagcccga

ccgctgcgccttatccggtaactatcgtcttgagtccaacccggtaagacacgacttatcgccactggcagcagccactggtaacaggattagcagag

cgaggtatgtaggcggtgctacagagttcttgaagtggtggcctaactacggctacactagaaggacagtatttggtatctgcgctctgctgaagccag

ttaccttcggaaaaagagttggtagctcttgatccggcaaacaaaccaccgctggtagcggtggtttttttgtttgcaagcagcagattacgcgcagaa

aaaaaggatctcaagaagatcctttgatcttttctacggggtctgacgctcagtggaacgaaaactcacgttaagggattttggtcatgactagtgcttg

gattctcaccaataaaaaacgcccggcggcaaccgagcgttctgaacaaatccagatggagttctgaggtcattactggatctatcaacaggagtcca

agcgagctcgtaaacttggtctgacagttaccaatgcttaatcagtgaggcacctatctcagcgatctgtctatttcgttcatccatagttgcctgactcc

ccgtcgtgtagataactacgatacgggagggcttaccatctggccccagtgctgcaatgataccgcgagacccacgctcaccggctccagatttatca

gcaataaaccagccagccggaagggccgagcgcagaagtggtcctgcaactttatccgcctccatccagtctattaattgttgccgggaagctagagt

aagtagttcgccagttaatagtttgcgcaacgttgttgccattgctacaggcatcgtggtgtcacgctcgtcgtttggtatggcttcattcagctccggttc

ccaacgatcaaggcgagttacatgatcccccatgttgtgcaaaaaagcggttagctccttcggtcctccgatcgttgtcagaagtaagttggccgcagt

gttatcactcatggttatggcagcactgcataattctcttactgtcatgccatccgtaagatgcttttctgtgactggtgagtactcaaccaagtcattctg

agaatagtgtatgcggcgaccgagttgctcttgcccggcgtcaatacgggataataccgcgccacatagcagaactttaaaagtgctcatcattggaa

aacgttcttcggggcgaaaactctcaaggatcttaccgctgttgagatccagttcgatgtaacccactcgtgcacccaactgatcttcagcatcttttact

ttcaccagcgtttctgggtgagcaaaaacaggaaggcaaaatgccgcaaaaaagggaataagggcgacacggaaatgttgaatactcatactcttc

ctttttcaatattattgaagcatttatcagggttattgtctcatgagcggatacatatttgaatgtatttagaaaaataaacaaataggggttccgcgcac

atttccccgaaaagtgccacct 

 



pPFL 

PFL (pflB) highlighted in purple; PFL-AE (pflA) highlighted in magenta, MetK highlighted in red. 

gacgtcttaagacccactttcacatttaagttgtttttctaatccgcatatgatcaattcaaggccgaataagaaggctggctctgcaccttggtgatcaa

ataattcgatagcttgtcgtaataatggcggcatactatcagtagtaggtgtttccctttcttctttagcgacttgatgctcttgatcttccaatacgcaac

ctaaagtaaaatgccccacagcgctgagtgcatataatgcattctctagtgaaaaaccttgttggcataaaaaggctaattgattttcgagagtttcat

actgtttttctgtaggccgtgtacctaaatgtacttttgctccatcgcgatgacttagtaaagcacatctaaaacttttagcgttattacgtaaaaaatctt

gccagctttccccttctaaagggcaaaagtgagtatggtgcctatctaacatctcaatggctaaggcgtcgagcaaagcccgcttattttttacatgcca

atacaatgtaggctgctctacacctagcttctgggcgagtttacgggttgttaaaccttcgattccgacctcattaagcagctctaatgcgctgttaatca

ctttacttttatctaatctagacatcattaattcctaatttttgttgacactctatcgttgatagagttattttaccactccctatcagtgatagagaaaaga

attcaaaagatcttttaagaaggagatatacatAGCATTCTGGGCAAAATAAAATCAAATAGCCTACGCAATGTAGGCTTAAT

GATTAGTCTGAGTTATATTACGGGGCGTTTTTTTAATGCCCCGCTTTACATATATTTGCATTAATAAAATAATTGTAA

TTATAAGGTTAAATATCGGTAATTTGTATTTAATAAATACGATCGATATTGTTACTTTATTCGCCTGATGCTCCCTTT

TAATTAACTGTTTTAGCGGAGGATGCGGAAAAAATTCAACTCATTTGTTAATTTTTAAAATTTATTTTTATTTGGATA

ATCAAATATTTACTCCGTATTTGCATAAAAACCATGCGAGTTACGGGCCTATAAGCCAGGCGAGATATGATCTATA

TCAATTTCTCATCTATAATGCTTTGTTAGTATCTCGTCGCCGACTTAATAAAGAGAGAGTTAGTGTGAAAGCTGACA

ACCCTTTTGATCTTTTACTTCCTGCTGCAATGGCCAAAGTGGCCGAAGAGGCGGGTGTCTATAAAGCAACGAAACA

TCCGCTTAAGACTTTCTATCTGGCGATTACCGCCGGTGTTTTCATCTCAATCGCATTCGTCTTCTATATCACAGCAAC

CACTGGCACAGGCACAATGCCCTTCGGCATGGCAAAACTGGTTGGCGGCATTTGCTTCTCTCTGGGGCTGATTCTT

TGTGTTGTCTGCGGAGCCGATCTCTTTACTTCCACCGTGTTGATTGTTGTTGCTAAGGCGAGTGGGCGCATCACCT

GGGGTCAGTTGGCGAAAAACTGGCTAAATGTCTATTTTGGCAACCTGGTCGGCGCACTGCTGTTTGTACTTTTAAT

GTGGCTTTCCGGCGAGTATATGACCGCAAATGGTCAATGGGGACTAAACGTCCTACAAACCGCCGACCACAAAGT

GCACCATACTTTTATTGAGGCCGTCTGTCTTGGTATCCTGGCAAACCTGATGGTATGTCTGGCAGTATGGATGAGT

TATTCTGGCCGCAGCCTGATGGACAAAGCGTTCATTATGGTGCTGCCGGTCGCGATGTTTGTTGCCAGCGGTTTTG

AGCACAGTATCGCAAACATGTTTATGATCCCGATGGGTATTGTAATCCGCGACTTCGCATCCCCGGAATTTTGGAC

CGCAGTCGGTTCTGCACCGGAAAATTTTTCTCACCTGACCGTGATGAATTTCATCACTGATAACCTGATTCCGGTTA

CGATCGGCAACATTATCGGTGGTGGTTTGTTGGTTGGGTTGACATACTGGGTCATTTACCTGCGTGAAAACGACCA

CCATTAATGGTTGTCGAAGTACGCAGTAAATAAAAAATCCACTTAAGAAGGTAGGTGTTACATGTCCGAGCTTAAT

GAAAAGTTAGCCACAGCCTGGGAAGGTTTTACCAAAGGTGACTGGCAGAATGAAGTAAACGTCCGTGACTTCATT

CAGAAAAACTACACTCCGTACGAGGGTGACGAGTCCTTCCTGGCTGGCGCTACTGAAGCGACCACCACCCTGTGG

GACAAAGTAATGGAAGGCGTTAAACTGGAAAACCGCACTCACGCGCCAGTTGACTTTGACACCGCTGTTGCTTCC

ACCATCACCTCTCACGACGCTGGCTACATCAACAAGCAGCTTGAGAAAATCGTTGGTCTGCAGACTGAAGCTCCGC

TGAAACGTGCTCTTATCCCGTTCGGTGGTATCAAAATGATCGAAGGTTCCTGCAAAGCGTACAACCGCGAACTGGA

TCCGATGATCAAAAAAATCTTCACTGAATACCGTAAAACTCACAACCAGGGCGTGTTCGACGTTTACACTCCGGAC

ATCCTGCGTTGCCGTAAATCTGGTGTTCTGACCGGTCTGCCAGATGCATATGGCCGTGGCCGTATCATCGGTGACT

ACCGTCGCGTTGCGCTGTACGGTATCGACTACCTGATGAAAGACAAACTGGCACAGTTCACTTCTCTGCAGGCTGA

TCTGGAAAACGGCGTAAACCTGGAACAGACTATCCGTCTGCGCGAAGAAATCGCTGAACAGCACCGCGCTCTGGG

TCAGATGAAAGAAATGGCTGCGAAATACGGCTACGACATCTCTGGTCCGGCTACCAACGCTCAGGAAGCTATCCA

GTGGACTTACTTCGGCTACCTGGCTGCTGTTAAGTCTCAGAACGGTGCTGCAATGTCCTTCGGTCGTACCTCCACCT

TCCTGGATGTGTACATCGAACGTGACCTGAAAGCTGGCAAGATCACCGAACAAGAAGCGCAGGAAATGGTTGACC

ACCTGGTCATGAAACTGCGTATGGTTCGCTTCCTGCGTACTCCGGAATACGATGAACTGTTCTCTGGCGACCCGAT

CTGGGCAACCGAATCTATCGGTGGTATGGGCCTCGACGGTCGTACCCTGGTTACCAAAAACAGCTTCCGTTTCCTG

AACACCCTGTACACCATGGGTCCGTCTCCGGAACCGAACATGACCATTCTGTGGTCTGAAAAACTGCCGCTGAACT

TCAAGAAATTCGCCGCTAAAGTGTCCATCGACACCTCTTCTCTGCAGTATGAGAACGATGACCTGATGCGTCCGGA



CTTCAACAACGATGACTACGCTATTGCTTGCTGCGTAAGCCCGATGATCGTTGGTAAACAAATGCAGTTCTTCGGT

GCGCGTGCAAACCTGGCGAAAACCATGCTGTACGCAATCAACGGCGGCGTTGACGAAAAACTGAAAATGCAGGT

TGGTCCGAAGTCTGAACCGATCAAAGGCGATGTCCTGAACTATGATGAAGTGATGGAGCGCATGGATCACTTCAT

GGACTGGCTGGCTAAACAGTACATCACTGCACTGAACATCATCCACTACATGCACGACAAGTACAGCTACGAAGCC

TCTCTGATGGCGCTGCACGACCGTGACGTTATCCGCACCATGGCGTGTGGTATCGCTGGTCTGTCCGTTGCTGCTG

ACTCCCTGTCTGCAATCAAATATGCGAAAGTTAAACCGATTCGTGACGAAGACGGTCTGGCTATCGACTTCGAAAT

CGAAGGCGAATACCCGCAGTTTGGTAACAATGATCCGCGTGTAGATGACCTGGCTGTTGACCTGGTAGAACGTTT

CATGAAGAAAATTCAGAAACTGCACACCTACCGTGACGCTATCCCGACTCAGTCTGTTCTGACCATCACTTCTAACG

TTGTGTATGGTAAGAAAACGGGTAACACCCCAGACGGTCGTCGTGCTGGCGCGCCGTTCGGACCGGGTGCTAACC

CGATGCACGGTCGTGACCAGAAAGGTGCAGTAGCCTCTCTGACTTCCGTTGCTAAACTGCCGTTTGCTTACGCTAA

AGATGGTATCTCCTACACCTTCTCTATCGTTCCGAACGCACTGGGTAAAGACGACGAAGTTCGTAAGACCAACCTG

GCTGGTCTGATGGATGGTTACTTCCACCACGAAGCATCCATCGAAGGTGGTCAGCACCTGAACGTTAACGTGATG

AACCGTGAAATGCTGCTCGACGCGATGGAAAACCCGGAAAAATATCCGCAGCTGACCATCCGTGTATCTGGCTAC

GCAGTACGTTTCAACTCGCTGACTAAAGAACAGCAGCAGGACGTTATTACTCGTACCTTCACTCAATCTATGTAATT

AGATTTGACTGAAATCGTACAGTAAAAAGCGTACAATAAAGGCTCCACGAAAGTGGGGCCTTTTTTAGCGCGAGA

GCCTTTTTTGTCAGCTATCTATACTTTAAGGTGACTGCCAAAACAGACTCGACGTAGCCTTCGAGCTGCGCACCAAC

ACGGCCTCAGATGGGCCACATCTGGAGAAACACCGCAATGTCAGTTATTGGTCGCATTCACTCCTTTGAATCCTGT

GGAACCGTAGACGGCCCAGGTATTCGCTTTATCACCTTTTTCCAGGGCTGCCTGATGCGCTGCCTGTATTGTCATAA

CCGCGACACCTGGGACACGCATGGCGGTAAAGAAGTTACCGTTGAAGATTTGATGAAGGAAGTGGTGACCTATC

GCCACTTTATGAACGCTTCCGGCGGCGGCGTTACCGCATCCGGCGGTGAAGCAATCCTGCAAGCTGAGTTTGTTCG

TGACTGGTTCCGCGCCTGCAAAAAAGAAGGCATTCATACCTGTCTGGACACCAACGGTTTTGTTCGTCGTTACGAT

CCGGTGATTGATGAACTGCTGGAAGTAACCGACCTGGTAATGCTCGATCTCAAACAGATGAACGACGAGATCCAC

CAAAATCTGGTTGGAGTTTCCAACCACCGCACGCTGGAGTTCGCTAAATATCTGGCGAACAAAAATGTGAAGGTG

TGGATCCGCTACGTTGTTGTCCCAGGCTGGTCTGACGATGACGATTCAGCGCATCGCCTCGGTGAATTTACCCGTG

ATATGGGCAACGTTGAGAAAATCGAGCTTCTCCCCTACCACGAGCTGGGCAAGCACAAATGGGTGGCAATGGGT

GAAGAGTACAAACTCGACGGTGTTAAACCACCGAAGAAAGAGACCATGGAACGCGTGAAAGGCATTCTTGAGCA

GTACGGTCATAAGGTAATGTTCTAAtttagagattaaagaggagaaatactagGTGATATTAAATATGGCAAAACACCTTTT

TACGTCCGAGTCCGTCTCTGAAGGGCATCCTGACAAAATTGCTGACCAAATTTCTGATGCCGTTTTAGACGCGATC

CTCGAACAGGATCCGAAAGCACGCGTTGCTTGCGAAACCTACGTAAAAACCGGCATGGTTTTAGTTGGCGGCGAA

ATCACCACCAGCGCCTGGGTAGACATCGAAGAGATCACCCGTAACACCGTTCGCGAAATTGGCTATGTGCATTCCG

ACATGGGCTTTGACGCTAACTCCTGTGCGGTTCTGAGCGCTATCGGCAAACAGTCTCCTGACATCAACCAGGGCGT

TGACCGTGCCGATCCGCTGGAACAGGGCGCGGGTGACCAGGGTCTGATGTTTGGCTACGCAACTAATGAAACCG

ACGTGCTGATGCCAGCACCTATCACCTATGCACACCGTCTGGTACAGCGTCAGGCTGAAGTGCGTAAAAACGGCA

CTCTGCCGTGGCTGCGCCCGGACGCGAAAAGCCAGGTGACTTTTCAGTATGACGACGGCAAAATCGTTGGTATCG

ATGCTGTCGTGCTTTCCACTCAGCACTCTGAAGAGATCGACCAGAAATCGCTGCAAGAAGCGGTAATGGAAGAGA

TCATCAAGCCAATTCTGCCCGCTGAATGGCTGACTTCTGCCACCAAATTCTTCATCAACCCGACCGGTCGTTTCGTT

ATCGGTGGCCCAATGGGTGACTGCGGTCTGACTGGTCGTAAAATTATCGTTGATACCTACGGCGGCATGGCGCGT

CACGGTGGCGGTGCATTCTCTGGTAAAGATCCATCAAAAGTGGACCGTTCCGCAGCCTACGCAGCACGTTATGTC

GCGAAAAACATCGTTGCTGCTGGCCTGGCCGATCGTTGTGAAATTCAGGTTTCCTACGCAATCGGCGTGGCTGAAC

CGACCTCCATCATGGTAGAAACTTTCGGTACTGAGAAAGTGCCTTCTGAACAACTGACCCTGCTGGTACGTGAGTT

CTTCGACCTGCGCCCATACGGTCTGATTCAGATGCTGGATCTGCTGCACCCGATCTACAAAGAAACCGCAGCATAC

GGTCACTTTGGTCGTGAACATTTCCCGTGGGAAAAAACCGACAAAGCGCAGCTGCTGCGCGATGCTGCCGGTCTG

AAGTAATTTCCCCGTAAAGCGGCAACTTTATTGAGTTGCCGCTTTggatccaaactcgagtaaggatctccaggcatcaaataaa

acgaaaggctcagtcgaaagactgggcctttcgttttatctgttgtttgtcggtgaacgctctctactagagtcacactggctcaccttcgggtgggcctt



tctgcgtttatacctagggatatattccgcttcctcgctcactgactcgctacgctcggtcgttcgactgcggcgagcggaaatggcttacgaacggggc

ggagatttcctggaagatgccaggaagatacttaacagggaagtgagagggccgcggcaaagccgtttttccataggctccgcccccctgacaagca

tcacgaaatctgacgctcaaatcagtggtggcgaaacccgacaggactataaagataccaggcgtttccccctggcggctccctcgtgcgctctcctgt

tcctgcctttcggtttaccggtgtcattccgctgttatggccgcgtttgtctcattccacgcctgacactcagttccgggtaggcagttcgctccaagctgg

actgtatgcacgaaccccccgttcagtccgaccgctgcgccttatccggtaactatcgtcttgagtccaacccggaaagacatgcaaaagcaccactg

gcagcagccactggtaattgatttagaggagttagtcttgaagtcatgcgccggttaaggctaaactgaaaggacaagttttggtgactgcgctcctcc

aagccagttacctcggttcaaagagttggtagctcagagaaccttcgaaaaaccgccctgcaaggcggttttttcgttttcagagcaagagattacgcg

cagaccaaaacgatctcaagaagatcatcttattaatcagataaaatatttctagatttcagtgcaatttatctcttcaaatgtagcacctgaagtcagc

cccatacgatataagttgttactagtgcttggattctcaccaataaaaaacgcccggcggcaaccgagcgttctgaacaaatccagatggagttctga

ggtcattactggatctatcaacaggagtccaagcgagctcgatatcaaattacgccccgccctgccactcatcgcagtactgttgtaattcattaagcat

tctgccgacatggaagccatcacaaacggcatgatgaacctgaatcgccagcggcatcagcaccttgtcgccttgcgtataatatttgcccatggtgaa

aacgggggcgaagaagttgtccatattggccacgtttaaatcaaaactggtgaaactcacccagggattggctgagacgaaaaacatattctcaata

aaccctttagggaaataggccaggttttcaccgtaacacgccacatcttgcgaatatatgtgtagaaactgccggaaatcgtcgtggtattcactccag

agcgatgaaaacgtttcagtttgctcatggaaaacggtgtaacaagggtgaacactatcccatatcaccagctcaccgtctttcattgccatacgaaat

tccggatgagcattcatcaggcgggcaagaatgtgaataaaggccggataaaacttgtgcttatttttctttacggtctttaaaaaggccgtaatatcca

gctgaacggtctggttataggtacattgagcaactgactgaaatgcctcaaaatgttctttacgatgccattgggatatatcaacggtggtatatccagt

gatttttttctccattttagcttccttagctcctgaaaatctcgataactcaaaaaatacgcccggtagtgatcttatttcattatggtgaaagttggaacc

tcttacgtgccgatcaacgtctcattttcgccagatatc 

 

pPFLspyc 

PFLspyc highlighted in purple; PFL-AE (pflA) highlighted in magenta, MetK highlighted in red. 

gacgtcttaagacccactttcacatttaagttgtttttctaatccgcatatgatcaattcaaggccgaataagaaggctggctctgcaccttggtgatcaa

ataattcgatagcttgtcgtaataatggcggcatactatcagtagtaggtgtttccctttcttctttagcgacttgatgctcttgatcttccaatacgcaac

ctaaagtaaaatgccccacagcgctgagtgcatataatgcattctctagtgaaaaaccttgttggcataaaaaggctaattgattttcgagagtttcat

actgtttttctgtaggccgtgtacctaaatgtacttttgctccatcgcgatgacttagtaaagcacatctaaaacttttagcgttattacgtaaaaaatctt

gccagctttccccttctaaagggcaaaagtgagtatggtgcctatctaacatctcaatggctaaggcgtcgagcaaagcccgcttattttttacatgcca

atacaatgtaggctgctctacacctagcttctgggcgagtttacgggttgttaaaccttcgattccgacctcattaagcagctctaatgcgctgttaatca

ctttacttttatctaatctagacatcattaattcctaatttttgttgacactctatcgttgatagagttattttaccactccctatcagtgatagagaaaaga

attcaaaagatcttttaagaaggagatatacatAGCATTCTGGGCAAAATAAAATCAAATAGCCTACGCAATGTAGGCTTAAT

GATTAGTCTGAGTTATATTACGGGGCGTTTTTTTAATGCCCCGCTTTACATATATTTGCATTAATAAAATAATTGTAA

TTATAAGGTTAAATATCGGTAATTTGTATTTAATAAATACGATCGATATTGTTACTTTATTCGCCTGATGCTCCCTTT

TAATTAACTGTTTTAGCGGAGGATGCGGAAAAAATTCAACTCATTTGTTAATTTTTAAAATTTATTTTTATTTGGATA

ATCAAATATTTACTCCGTATTTGCATAAAAACCATGCGAGTTACGGGCCTATAAGCCAGGCGAGATATGATCTATA

TCAATTTCTCATCTATAATGCTTTGTTAGTATCTCGTCGCCGACTTAATAAAGAGAGAGTTAGTGTGAAAGCTGACA

ACCCTTTTGATCTTTTACTTCCTGCTGCAATGGCCAAAGTGGCCGAAGAGGCGGGTGTCTATAAAGCAACGAAACA

TCCGCTTAAGACTTTCTATCTGGCGATTACCGCCGGTGTTTTCATCTCAATCGCATTCGTCTTCTATATCACAGCAAC

CACTGGCACAGGCACAATGCCCTTCGGCATGGCAAAACTGGTTGGCGGCATTTGCTTCTCTCTGGGGCTGATTCTT

TGTGTTGTCTGCGGAGCCGATCTCTTTACTTCCACCGTGTTGATTGTTGTTGCTAAGGCGAGTGGGCGCATCACCT

GGGGTCAGTTGGCGAAAAACTGGCTAAATGTCTATTTTGGCAACCTGGTCGGCGCACTGCTGTTTGTACTTTTAAT

GTGGCTTTCCGGCGAGTATATGACCGCAAATGGTCAATGGGGACTAAACGTCCTACAAACCGCCGACCACAAAGT

GCACCATACTTTTATTGAGGCCGTCTGTCTTGGTATCCTGGCAAACCTGATGGTATGTCTGGCAGTATGGATGAGT

TATTCTGGCCGCAGCCTGATGGACAAAGCGTTCATTATGGTGCTGCCGGTCGCGATGTTTGTTGCCAGCGGTTTTG



AGCACAGTATCGCAAACATGTTTATGATCCCGATGGGTATTGTAATCCGCGACTTCGCATCCCCGGAATTTTGGAC

CGCAGTCGGTTCTGCACCGGAAAATTTTTCTCACCTGACCGTGATGAATTTCATCACTGATAACCTGATTCCGGTTA

CGATCGGCAACATTATCGGTGGTGGTTTGTTGGTTGGGTTGACATACTGGGTCATTTACCTGCGTGAAAACGACCA

CCATTAATGGTTGTCGAAGTACGCAGTAAATAAAAAATCCACTTAAGAAGGTAGGTGTTACATGTCCGAGCTTAAT

GAAAAGTTAGCCACAGCCTGGGAAGGTTTTACCAAAGGTGACTGGCAGAATGAAGTAAACGTCCGTGACTTCATT

CAGAAAAACTACACTCCGTACGAGGGTGACGAGTCCTTCCTGGCTGGCGCTACTGAAGCGACCACCACCCTGTGG

GACAAAGTAATGGAAGGCGTTAAACTGGAAAACCGCACTCACGCGCCAGTTGACTTTGACACCGCTGTTGCTTCC

ACCATCACCTCTCACGACGCTGGCTACATCAACAAGCAGCTTGAGAAAATCGTTGGTCTGCAGACTGAAGCTCCGC

TGAAACGTGCTCTTATCCCGTTCGGTGGTATCAAAATGATCGAAGGTTCCTGCAAAGCGTACAACCGCGAACTGGA

TCCGATGATCAAAAAAATCTTCACTGAATACCGTAAAACTCACAACCAGGGCGTGTTCGACGTTTACACTCCGGAC

ATCCTGCGTTGCCGTAAATCTGGTGTTCTGACCGGTCTGCCAGATGCATATGGCCGTGGCCGTATCATCGGTGACT

ACCGTCGCGTTGCGCTGTACGGTATCGACTACCTGATGAAAGACAAACTGGCACAGTTCACTTCTCTGCAGGCTGA

TCTGGAAAACGGCGTAAACCTGGAACAGACTATCCGTCTGCGCGAAGAAATCGCTGAACAGCACCGCGCTCTGGG

TCAGATGAAAGAAATGGCTGCGAAATACGGCTACGACATCTCTGGTCCGGCTACCAACGCTCAGGAAGCTATCCA

GTGGACTTACTTCGGCTACCTGGCTGCTGTTAAGTCTCAGAACGGTGCTGCAATGTCCTTCGGTCGTACCTCCACCT

TCCTGGATGTGTACATCGAACGTGACCTGAAAGCTGGCAAGATCACCGAACAAGAAGCGCAGGAAATGGTTGACC

ACCTGGTCATGAAACTGCGTATGGTTCGCTTCCTGCGTACTCCGGAATACGATGAACTGTTCTCTGGCGACCCGAT

CTGGGCAACCGAATCTATCGGTGGTATGGGCCTCGACGGTCGTACCCTGGTTACCAAAAACAGCTTCCGTTTCCTG

AACACCCTGTACACCATGGGTCCGTCTCCGGAACCGAACATGACCATTCTGTGGTCTGAAAAACTGCCGCTGAACT

TCAAGAAATTCGCCGCTAAAGTGTCCATCGACACCTCTTCTCTGCAGTATGAGAACGATGACCTGATGCGTCCGGA

CTTCAACAACGATGACTACGCTATTGCTTGCTGCGTAAGCCCGATGATCGTTGGTAAACAAATGCAGTTCTTCGGT

GCGCGTGCAAACCTGGCGAAAACCATGCTGTACGCAATCAACGGCGGCGTTGACGAAAAACTGAAAATGCAGGT

TGGTCCGAAGTCTGAACCGATCAAAGGCGATGTCCTGAACTATGATGAAGTGATGGAGCGCATGGATCACTTCAT

GGACTGGCTGGCTAAACAGTACATCACTGCACTGAACATCATCCACTACATGCACGACAAGTACAGCTACGAAGCC

TCTCTGATGGCGCTGCACGACCGTGACGTTATCCGCACCATGGCGTGTGGTATCGCTGGTCTGTCCGTTGCTGCTG

ACTCCCTGTCTGCAATCAAATATGCGAAAGTTAAACCGATTCGTGACGAAGGTTCAGGAGATAGTGCTACCCATAT

TAAATTCTCAAAACGTGATGAGGACGGCAAAGAGTTAGCTGGTGCAACTATGGAGTTGCGTGATTCATCTGGTAA

AACTATTAGTACATGGATTTCAGATGGACAAGTGAAAGATTTCTACCTGTATCCAGGAAAATATACATTTGTCGAA

ACCGCAGCACCAGACGGTTATGAGGTAGCAACTGCTATTACCTTTACAGTTAATGAGCAAGGTCAGGTTACTGTAA

ATAGTGGTAGCAGTGGTAGTTCAGGCTCTTCAGGCAGCGACGGTCTGGCTATCGACTTCGAAATCGAAGGCGAAT

ACCCGCAGTTTGGTAACAATGATCCGCGTGTAGATGACCTGGCTGTTGACCTGGTAGAACGTTTCATGAAGAAAAT

TCAGAAACTGCACACCTACCGTGACGCTATCCCGACTCAGTCTGTTCTGACCATCACTTCTAACGTTGTGTATGGTA

AGAAAACGGGTAACACCCCAGACGGTCGTCGTGCTGGCGCGCCGTTCGGACCGGGTGCTAACCCGATGCACGGT

CGTGACCAGAAAGGTGCAGTAGCCTCTCTGACTTCCGTTGCTAAACTGCCGTTTGCTTACGCTAAAGATGGTATCT

CCTACACCTTCTCTATCGTTCCGAACGCACTGGGTAAAGACGACGAAGTTCGTAAGACCAACCTGGCTGGTCTGAT

GGATGGTTACTTCCACCACGAAGCATCCATCGAAGGTGGTCAGCACCTGAACGTTAACGTGATGAACCGTGAAAT

GCTGCTCGACGCGATGGAAAACCCGGAAAAATATCCGCAGCTGACCATCCGTGTATCTGGCTACGCAGTACGTTTC

AACTCGCTGACTAAAGAACAGCAGCAGGACGTTATTACTCGTACCTTCACTCAATCTATGTAATTAGATTTGACTGA

AATCGTACAGTAAAAAGCGTACAATAAAGGCTCCACGAAAGTGGGGCCTTTTTTAGCGCGAGAGCCTTTTTTGTCA

GCTATCTATACTTTAAGGTGACTGCCAAAACAGACTCGACGTAGCCTTCGAGCTGCGCACCAACACGGCCTCAGAT

GGGCCACATCTGGAGAAACACCGCAATGTCAGTTATTGGTCGCATTCACTCCTTTGAATCCTGTGGAACCGTAGAC

GGCCCAGGTATTCGCTTTATCACCTTTTTCCAGGGCTGCCTGATGCGCTGCCTGTATTGTCATAACCGCGACACCTG

GGACACGCATGGCGGTAAAGAAGTTACCGTTGAAGATTTGATGAAGGAAGTGGTGACCTATCGCCACTTTATGAA

CGCTTCCGGCGGCGGCGTTACCGCATCCGGCGGTGAAGCAATCCTGCAAGCTGAGTTTGTTCGTGACTGGTTCCG



CGCCTGCAAAAAAGAAGGCATTCATACCTGTCTGGACACCAACGGTTTTGTTCGTCGTTACGATCCGGTGATTGAT

GAACTGCTGGAAGTAACCGACCTGGTAATGCTCGATCTCAAACAGATGAACGACGAGATCCACCAAAATCTGGTT

GGAGTTTCCAACCACCGCACGCTGGAGTTCGCTAAATATCTGGCGAACAAAAATGTGAAGGTGTGGATCCGCTAC

GTTGTTGTCCCAGGCTGGTCTGACGATGACGATTCAGCGCATCGCCTCGGTGAATTTACCCGTGATATGGGCAACG

TTGAGAAAATCGAGCTTCTCCCCTACCACGAGCTGGGCAAGCACAAATGGGTGGCAATGGGTGAAGAGTACAAAC

TCGACGGTGTTAAACCACCGAAGAAAGAGACCATGGAACGCGTGAAAGGCATTCTTGAGCAGTACGGTCATAAG

GTAATGTTCTAAtttagagattaaagaggagaaatactagGTGATATTAAATATGGCAAAACACCTTTTTACGTCCGAGTCCG

TCTCTGAAGGGCATCCTGACAAAATTGCTGACCAAATTTCTGATGCCGTTTTAGACGCGATCCTCGAACAGGATCC

GAAAGCACGCGTTGCTTGCGAAACCTACGTAAAAACCGGCATGGTTTTAGTTGGCGGCGAAATCACCACCAGCGC

CTGGGTAGACATCGAAGAGATCACCCGTAACACCGTTCGCGAAATTGGCTATGTGCATTCCGACATGGGCTTTGAC

GCTAACTCCTGTGCGGTTCTGAGCGCTATCGGCAAACAGTCTCCTGACATCAACCAGGGCGTTGACCGTGCCGATC

CGCTGGAACAGGGCGCGGGTGACCAGGGTCTGATGTTTGGCTACGCAACTAATGAAACCGACGTGCTGATGCCA

GCACCTATCACCTATGCACACCGTCTGGTACAGCGTCAGGCTGAAGTGCGTAAAAACGGCACTCTGCCGTGGCTG

CGCCCGGACGCGAAAAGCCAGGTGACTTTTCAGTATGACGACGGCAAAATCGTTGGTATCGATGCTGTCGTGCTT

TCCACTCAGCACTCTGAAGAGATCGACCAGAAATCGCTGCAAGAAGCGGTAATGGAAGAGATCATCAAGCCAATT

CTGCCCGCTGAATGGCTGACTTCTGCCACCAAATTCTTCATCAACCCGACCGGTCGTTTCGTTATCGGTGGCCCAAT

GGGTGACTGCGGTCTGACTGGTCGTAAAATTATCGTTGATACCTACGGCGGCATGGCGCGTCACGGTGGCGGTGC

ATTCTCTGGTAAAGATCCATCAAAAGTGGACCGTTCCGCAGCCTACGCAGCACGTTATGTCGCGAAAAACATCGTT

GCTGCTGGCCTGGCCGATCGTTGTGAAATTCAGGTTTCCTACGCAATCGGCGTGGCTGAACCGACCTCCATCATGG

TAGAAACTTTCGGTACTGAGAAAGTGCCTTCTGAACAACTGACCCTGCTGGTACGTGAGTTCTTCGACCTGCGCCC

ATACGGTCTGATTCAGATGCTGGATCTGCTGCACCCGATCTACAAAGAAACCGCAGCATACGGTCACTTTGGTCGT

GAACATTTCCCGTGGGAAAAAACCGACAAAGCGCAGCTGCTGCGCGATGCTGCCGGTCTGAAGTAATTTCCCCGT

AAAGCGGCAACTTTATTGAGTTGCCGCTTTggatccaaactcgagtaaggatctccaggcatcaaataaaacgaaaggctcagtcgaa

agactgggcctttcgttttatctgttgtttgtcggtgaacgctctctactagagtcacactggctcaccttcgggtgggcctttctgcgtttatacctaggga

tatattccgcttcctcgctcactgactcgctacgctcggtcgttcgactgcggcgagcggaaatggcttacgaacggggcggagatttcctggaagatg

ccaggaagatacttaacagggaagtgagagggccgcggcaaagccgtttttccataggctccgcccccctgacaagcatcacgaaatctgacgctca

aatcagtggtggcgaaacccgacaggactataaagataccaggcgtttccccctggcggctccctcgtgcgctctcctgttcctgcctttcggtttaccg

gtgtcattccgctgttatggccgcgtttgtctcattccacgcctgacactcagttccgggtaggcagttcgctccaagctggactgtatgcacgaaccccc

cgttcagtccgaccgctgcgccttatccggtaactatcgtcttgagtccaacccggaaagacatgcaaaagcaccactggcagcagccactggtaatt

gatttagaggagttagtcttgaagtcatgcgccggttaaggctaaactgaaaggacaagttttggtgactgcgctcctccaagccagttacctcggttc

aaagagttggtagctcagagaaccttcgaaaaaccgccctgcaaggcggttttttcgttttcagagcaagagattacgcgcagaccaaaacgatctca

agaagatcatcttattaatcagataaaatatttctagatttcagtgcaatttatctcttcaaatgtagcacctgaagtcagccccatacgatataagttgt

tactagtgcttggattctcaccaataaaaaacgcccggcggcaaccgagcgttctgaacaaatccagatggagttctgaggtcattactggatctatca

acaggagtccaagcgagctcgatatcaaattacgccccgccctgccactcatcgcagtactgttgtaattcattaagcattctgccgacatggaagcca

tcacaaacggcatgatgaacctgaatcgccagcggcatcagcaccttgtcgccttgcgtataatatttgcccatggtgaaaacgggggcgaagaagtt

gtccatattggccacgtttaaatcaaaactggtgaaactcacccagggattggctgagacgaaaaacatattctcaataaaccctttagggaaatagg

ccaggttttcaccgtaacacgccacatcttgcgaatatatgtgtagaaactgccggaaatcgtcgtggtattcactccagagcgatgaaaacgtttcag

tttgctcatggaaaacggtgtaacaagggtgaacactatcccatatcaccagctcaccgtctttcattgccatacgaaattccggatgagcattcatcag

gcgggcaagaatgtgaataaaggccggataaaacttgtgcttatttttctttacggtctttaaaaaggccgtaatatccagctgaacggtctggttatag

gtacattgagcaactgactgaaatgcctcaaaatgttctttacgatgccattgggatatatcaacggtggtatatccagtgatttttttctccattttagct

tccttagctcctgaaaatctcgataactcaaaaaatacgcccggtagtgatcttatttcattatggtgaaagttggaacctcttacgtgccgatcaacgt

ctcattttcgccagatatc 

 



 

 

pPFL-Nspyc 

PFL-Nspyc highlighted in purple; PFL-AE (pflA) highlighted in magenta, MetK highlighted in red. 

gacgtcttaagacccactttcacatttaagttgtttttctaatccgcatatgatcaattcaaggccgaataagaaggctggctctgcaccttggtgatcaa

ataattcgatagcttgtcgtaataatggcggcatactatcagtagtaggtgtttccctttcttctttagcgacttgatgctcttgatcttccaatacgcaac

ctaaagtaaaatgccccacagcgctgagtgcatataatgcattctctagtgaaaaaccttgttggcataaaaaggctaattgattttcgagagtttcat

actgtttttctgtaggccgtgtacctaaatgtacttttgctccatcgcgatgacttagtaaagcacatctaaaacttttagcgttattacgtaaaaaatctt

gccagctttccccttctaaagggcaaaagtgagtatggtgcctatctaacatctcaatggctaaggcgtcgagcaaagcccgcttattttttacatgcca

atacaatgtaggctgctctacacctagcttctgggcgagtttacgggttgttaaaccttcgattccgacctcattaagcagctctaatgcgctgttaatca

ctttacttttatctaatctagacatcattaattcctaatttttgttgacactctatcgttgatagagttattttaccactccctatcagtgatagagaaaaga

attcaaaagatcttttaagaaggagatatacatAGCATTCTGGGCAAAATAAAATCAAATAGCCTACGCAATGTAGGCTTAAT

GATTAGTCTGAGTTATATTACGGGGCGTTTTTTTAATGCCCCGCTTTACATATATTTGCATTAATAAAATAATTGTAA

TTATAAGGTTAAATATCGGTAATTTGTATTTAATAAATACGATCGATATTGTTACTTTATTCGCCTGATGCTCCCTTT

TAATTAACTGTTTTAGCGGAGGATGCGGAAAAAATTCAACTCATTTGTTAATTTTTAAAATTTATTTTTATTTGGATA

ATCAAATATTTACTCCGTATTTGCATAAAAACCATGCGAGTTACGGGCCTATAAGCCAGGCGAGATATGATCTATA

TCAATTTCTCATCTATAATGCTTTGTTAGTATCTCGTCGCCGACTTAATAAAGAGAGAGTTAGTGTGAAAGCTGACA

ACCCTTTTGATCTTTTACTTCCTGCTGCAATGGCCAAAGTGGCCGAAGAGGCGGGTGTCTATAAAGCAACGAAACA

TCCGCTTAAGACTTTCTATCTGGCGATTACCGCCGGTGTTTTCATCTCAATCGCATTCGTCTTCTATATCACAGCAAC

CACTGGCACAGGCACAATGCCCTTCGGCATGGCAAAACTGGTTGGCGGCATTTGCTTCTCTCTGGGGCTGATTCTT

TGTGTTGTCTGCGGAGCCGATCTCTTTACTTCCACCGTGTTGATTGTTGTTGCTAAGGCGAGTGGGCGCATCACCT

GGGGTCAGTTGGCGAAAAACTGGCTAAATGTCTATTTTGGCAACCTGGTCGGCGCACTGCTGTTTGTACTTTTAAT

GTGGCTTTCCGGCGAGTATATGACCGCAAATGGTCAATGGGGACTAAACGTCCTACAAACCGCCGACCACAAAGT

GCACCATACTTTTATTGAGGCCGTCTGTCTTGGTATCCTGGCAAACCTGATGGTATGTCTGGCAGTATGGATGAGT

TATTCTGGCCGCAGCCTGATGGACAAAGCGTTCATTATGGTGCTGCCGGTCGCGATGTTTGTTGCCAGCGGTTTTG

AGCACAGTATCGCAAACATGTTTATGATCCCGATGGGTATTGTAATCCGCGACTTCGCATCCCCGGAATTTTGGAC

CGCAGTCGGTTCTGCACCGGAAAATTTTTCTCACCTGACCGTGATGAATTTCATCACTGATAACCTGATTCCGGTTA

CGATCGGCAACATTATCGGTGGTGGTTTGTTGGTTGGGTTGACATACTGGGTCATTTACCTGCGTGAAAACGACCA

CCATTAATGGTTGTCGAAGTACGCAGTAAATAAAAAATCCACTTAAGAAGGTAGGTGTTACATGGATAGTGCTACC

CATATTAAATTCTCAAAACGTGATGAGGACGGCAAAGAGTTAGCTGGTGCAACTATGGAGTTGCGTGATTCATCT

GGTAAAACTATTAGTACATGGATTTCAGATGGACAAGTGAAAGATTTCTACCTGTATCCAGGAAAATATACATTTG

TCGAAACCGCAGCACCAGACGGTTATGAGGTAGCAACTGCTATTACCTTTACAGTTAATGAGCAAGGTCAGGTTAC

TGTAAATGGAGGTAGCGGAGGAAGTAGTGAATTGAACGAGAAACTTGCAACCGCATGGGAGGGCTTCACGAAG

GGGGATTGGCAAAACGAGGTTAATGTGAGGGATTTTATCCAGAAAAATTATACACCATATGAAGGCGATGAATCT

TTTTTAGCCGGTGCAACCGAGGCAACGACGACTTTATGGGATAAGGTTATGGAGGGTGTGAAGTTAGAGAATCGT

ACACATGCTCCCGTAGATTTCGATACTGCAGTGGCGAGTACGATAACTAGCCATGATGCAGGTTATATTAATAAAC

AATTAGAAAAGATTGTGGGATTACAAACAGAGGCCCCTTTAAAGAGAGCACTGATTCCTTTTGGCGGAATTAAGA

TGATTGAGGGAAGCTGTAAGGCTTATAATCGTGAGCTCGACCCTATGATTAAGAAGATTTTTACGGAGTATCGGA

AGACCCATAATCAAGGTGTTTTTGATGTGTATACACCTGATATTCTCAGGTGTAGAAAGAGCGGCGTTTTAACAGG

CTTACCTGACGCCTACGGTAGAGGACGCATAATTGGCGATTATCGCCGGGTCGCTCTCTATGGAATTGATTATCTC

ATGAAGGATAAATTAGCCCAATTTACAAGTTTACAAGCAGACTTAGAGAATGGTGTGAATTTAGAGCAAACCATTA

GACTTCGAGAGGAGATTGCGGAGCAACATCGTGCCTTAGGCCAAATGAAGGAGATGGCAGCAAAGTATGGATAT



GATATATCCGGCCCTGCAACAAATGCACAAGAGGCAATTCAATGGACATATTTTGGTTATCTCGCAGCGGTGAAAT

CACAAAATGGCGCAGCCATGAGTTTTGGAAGAACTAGCACATTTTTAGACGTTTATATTGAGCGCGATCTTAAGGC

GGGTAAAATAACTGAGCAGGAGGCACAAGAGATGGTGGATCATCTTGTTATGAAGTTACGCATGGTGCGTTTTTT

ACGGACACCAGAGTATGACGAGCTTTTTTCAGGTGATCCTATTTGGGCCACAGAGAGCATTGGCGGAATGGGATT

GGATGGAAGAACATTAGTCACGAAGAATAGTTTTCGCTTTTTAAATACATTATATACGATGGGCCCTAGCCCTGAG

CCAAATATGACAATCTTATGGAGCGAGAAGCTTCCATTAAATTTTAAAAAGTTTGCTGCAAAGGTTAGTATTGATA

CTTCCAGCTTACAATACGAAAATGACGATTTAATGCGGCCAGATTTTAATAATGACGATTATGCAATCGCGTGCTG

TGTCAGTCCTATGATTGTAGGAAAGCAGATGCAATTTTTTGGGGCAAGAGCGAATCTTGCTAAGACTATGTTATAT

GCCATTAATGGTGGTGTGGATGAGAAGTTAAAGATGCAAGTGGGACCAAAAAGTGAGCCTATTAAGGGTGACGT

TTTAAATTACGACGAGGTTATGGAACGTATGGACCATTTTATGGATTGGTTAGCCAAGCAATATATTACAGCCTTA

AATATTATTCATTATATGCATGATAAATATAGTTATGAGGCATCATTAATGGCCTTACATGATAGAGATGTGATTCG

TACTATGGCCTGCGGCATAGCGGGCTTAAGTGTGGCAGCAGATAGTCTTAGTGCTATTAAGTACGCTAAGGTGAA

GCCTATCAGAGATGAGGATGGCTTAGCAATAGATTTTGAAATTGAGGGTGAGTATCCACAATTTGGCAATAACGA

TCCTAGAGTGGACGATTTAGCAGTGGATTTAGTTGAAAGATTTATGAAAAAGATCCAAAAGTTACATACATATCGG

GATGCAATTCCTACGCAAAGCGTCTTAACAATTACGAGCAATGTGGTTTACGGCAAAAAGACCGGCAATACACCTG

ATGGGAGAAGGGCAGGGGCCCCTTTTGGGCCAGGCGCAAATCCAATGCATGGCAGAGATCAAAAGGGCGCCGT

GGCGAGCTTAACATCAGTCGCAAAGTTACCTTTCGCCTATGCCAAGGACGGCATTAGCTATACATTTAGCATTGTG

CCTAATGCGTTAGGCAAGGATGATGAAGTCCGGAAAACTAATTTAGCAGGACTCATGGACGGCTATTTTCATCATG

AGGCCTCAATTGAGGGCGGGCAACATCTTAATGTCAATGTTATGAATAGAGAGATGTTACTTGATGCAATGGAGA

ATCCTGAGAAGTACCCTCAATTAACAATTCGGGTCTCAGGTTATGCCGTTAGATTTAATTCCCTTACCAAGGAGCAA

CAGCAAGATGTAATCACAAGGACATTTACACAGAGCATGTAATTAGATTTGACTGAAATCGTACAGTAAAAAGCG

TACAATAAAGGCTCCACGAAAGTGGGGCCTTTTTTAGCGCGAGAGCCTTTTTTGTCAGCTATCTATACTTTAAGGTG

ACTGCCAAAACAGACTCGACGTAGCCTTCGAGCTGCGCACCAACACGGCCTCAGATGGGCCACATCTGGAGAAAC

ACCGCAATGTCAGTTATTGGTCGCATTCACTCCTTTGAATCCTGTGGAACCGTAGACGGCCCAGGTATTCGCTTTAT

CACCTTTTTCCAGGGCTGCCTGATGCGCTGCCTGTATTGTCATAACCGCGACACCTGGGACACGCATGGCGGTAAA

GAAGTTACCGTTGAAGATTTGATGAAGGAAGTGGTGACCTATCGCCACTTTATGAACGCTTCCGGCGGCGGCGTT

ACCGCATCCGGCGGTGAAGCAATCCTGCAAGCTGAGTTTGTTCGTGACTGGTTCCGCGCCTGCAAAAAAGAAGGC

ATTCATACCTGTCTGGACACCAACGGTTTTGTTCGTCGTTACGATCCGGTGATTGATGAACTGCTGGAAGTAACCG

ACCTGGTAATGCTCGATCTCAAACAGATGAACGACGAGATCCACCAAAATCTGGTTGGAGTTTCCAACCACCGCAC

GCTGGAGTTCGCTAAATATCTGGCGAACAAAAATGTGAAGGTGTGGATCCGCTACGTTGTTGTCCCAGGCTGGTC

TGACGATGACGATTCAGCGCATCGCCTCGGTGAATTTACCCGTGATATGGGCAACGTTGAGAAAATCGAGCTTCTC

CCCTACCACGAGCTGGGCAAGCACAAATGGGTGGCAATGGGTGAAGAGTACAAACTCGACGGTGTTAAACCACC

GAAGAAAGAGACCATGGAACGCGTGAAAGGCATTCTTGAGCAGTACGGTCATAAGGTAATGTTCTAAtttagagatt

aaagaggagaaatactagGTGATATTAAATATGGCAAAACACCTTTTTACGTCCGAGTCCGTCTCTGAAGGGCATCCTGA

CAAAATTGCTGACCAAATTTCTGATGCCGTTTTAGACGCGATCCTCGAACAGGATCCGAAAGCACGCGTTGCTTGC

GAAACCTACGTAAAAACCGGCATGGTTTTAGTTGGCGGCGAAATCACCACCAGCGCCTGGGTAGACATCGAAGAG

ATCACCCGTAACACCGTTCGCGAAATTGGCTATGTGCATTCCGACATGGGCTTTGACGCTAACTCCTGTGCGGTTCT

GAGCGCTATCGGCAAACAGTCTCCTGACATCAACCAGGGCGTTGACCGTGCCGATCCGCTGGAACAGGGCGCGG

GTGACCAGGGTCTGATGTTTGGCTACGCAACTAATGAAACCGACGTGCTGATGCCAGCACCTATCACCTATGCACA

CCGTCTGGTACAGCGTCAGGCTGAAGTGCGTAAAAACGGCACTCTGCCGTGGCTGCGCCCGGACGCGAAAAGCC

AGGTGACTTTTCAGTATGACGACGGCAAAATCGTTGGTATCGATGCTGTCGTGCTTTCCACTCAGCACTCTGAAGA

GATCGACCAGAAATCGCTGCAAGAAGCGGTAATGGAAGAGATCATCAAGCCAATTCTGCCCGCTGAATGGCTGAC

TTCTGCCACCAAATTCTTCATCAACCCGACCGGTCGTTTCGTTATCGGTGGCCCAATGGGTGACTGCGGTCTGACTG

GTCGTAAAATTATCGTTGATACCTACGGCGGCATGGCGCGTCACGGTGGCGGTGCATTCTCTGGTAAAGATCCATC



AAAAGTGGACCGTTCCGCAGCCTACGCAGCACGTTATGTCGCGAAAAACATCGTTGCTGCTGGCCTGGCCGATCG

TTGTGAAATTCAGGTTTCCTACGCAATCGGCGTGGCTGAACCGACCTCCATCATGGTAGAAACTTTCGGTACTGAG

AAAGTGCCTTCTGAACAACTGACCCTGCTGGTACGTGAGTTCTTCGACCTGCGCCCATACGGTCTGATTCAGATGC

TGGATCTGCTGCACCCGATCTACAAAGAAACCGCAGCATACGGTCACTTTGGTCGTGAACATTTCCCGTGGGAAAA

AACCGACAAAGCGCAGCTGCTGCGCGATGCTGCCGGTCTGAAGTAATTTCCCCGTAAAGCGGCAACTTTATTGAG

TTGCCGCTTTggatccaaactcgagtaaggatctccaggcatcaaataaaacgaaaggctcagtcgaaagactgggcctttcgttttatctgttgtt

tgtcggtgaacgctctctactagagtcacactggctcaccttcgggtgggcctttctgcgtttatacctagggatatattccgcttcctcgctcactgactc

gctacgctcggtcgttcgactgcggcgagcggaaatggcttacgaacggggcggagatttcctggaagatgccaggaagatacttaacagggaagtg

agagggccgcggcaaagccgtttttccataggctccgcccccctgacaagcatcacgaaatctgacgctcaaatcagtggtggcgaaacccgacagg

actataaagataccaggcgtttccccctggcggctccctcgtgcgctctcctgttcctgcctttcggtttaccggtgtcattccgctgttatggccgcgtttg

tctcattccacgcctgacactcagttccgggtaggcagttcgctccaagctggactgtatgcacgaaccccccgttcagtccgaccgctgcgccttatcc

ggtaactatcgtcttgagtccaacccggaaagacatgcaaaagcaccactggcagcagccactggtaattgatttagaggagttagtcttgaagtcat

gcgccggttaaggctaaactgaaaggacaagttttggtgactgcgctcctccaagccagttacctcggttcaaagagttggtagctcagagaaccttcg

aaaaaccgccctgcaaggcggttttttcgttttcagagcaagagattacgcgcagaccaaaacgatctcaagaagatcatcttattaatcagataaaa

tatttctagatttcagtgcaatttatctcttcaaatgtagcacctgaagtcagccccatacgatataagttgttactagtgcttggattctcaccaataaaa

aacgcccggcggcaaccgagcgttctgaacaaatccagatggagttctgaggtcattactggatctatcaacaggagtccaagcgagctcgatatca

aattacgccccgccctgccactcatcgcagtactgttgtaattcattaagcattctgccgacatggaagccatcacaaacggcatgatgaacctgaatc

gccagcggcatcagcaccttgtcgccttgcgtataatatttgcccatggtgaaaacgggggcgaagaagttgtccatattggccacgtttaaatcaaaa

ctggtgaaactcacccagggattggctgagacgaaaaacatattctcaataaaccctttagggaaataggccaggttttcaccgtaacacgccacatc

ttgcgaatatatgtgtagaaactgccggaaatcgtcgtggtattcactccagagcgatgaaaacgtttcagtttgctcatggaaaacggtgtaacaagg

gtgaacactatcccatatcaccagctcaccgtctttcattgccatacgaaattccggatgagcattcatcaggcgggcaagaatgtgaataaaggccg

gataaaacttgtgcttatttttctttacggtctttaaaaaggccgtaatatccagctgaacggtctggttataggtacattgagcaactgactgaaatgcc

tcaaaatgttctttacgatgccattgggatatatcaacggtggtatatccagtgatttttttctccattttagcttccttagctcctgaaaatctcgataact

caaaaaatacgcccggtagtgatcttatttcattatggtgaaagttggaacctcttacgtgccgatcaacgtctcattttcgccagatatc 

 

pPFL-Cspyc 

PFL-Cspyc highlighted in purple; PFL-AE (pflA) highlighted in magenta, MetK highlighted in red. 

gacgtcttaagacccactttcacatttaagttgtttttctaatccgcatatgatcaattcaaggccgaataagaaggctggctctgcaccttggtgatcaa

ataattcgatagcttgtcgtaataatggcggcatactatcagtagtaggtgtttccctttcttctttagcgacttgatgctcttgatcttccaatacgcaac

ctaaagtaaaatgccccacagcgctgagtgcatataatgcattctctagtgaaaaaccttgttggcataaaaaggctaattgattttcgagagtttcat

actgtttttctgtaggccgtgtacctaaatgtacttttgctccatcgcgatgacttagtaaagcacatctaaaacttttagcgttattacgtaaaaaatctt

gccagctttccccttctaaagggcaaaagtgagtatggtgcctatctaacatctcaatggctaaggcgtcgagcaaagcccgcttattttttacatgcca

atacaatgtaggctgctctacacctagcttctgggcgagtttacgggttgttaaaccttcgattccgacctcattaagcagctctaatgcgctgttaatca

ctttacttttatctaatctagacatcattaattcctaatttttgttgacactctatcgttgatagagttattttaccactccctatcagtgatagagaaaaga

attcaaaagatcttttaagaaggagatatacatAGCATTCTGGGCAAAATAAAATCAAATAGCCTACGCAATGTAGGCTTAAT

GATTAGTCTGAGTTATATTACGGGGCGTTTTTTTAATGCCCCGCTTTACATATATTTGCATTAATAAAATAATTGTAA

TTATAAGGTTAAATATCGGTAATTTGTATTTAATAAATACGATCGATATTGTTACTTTATTCGCCTGATGCTCCCTTT

TAATTAACTGTTTTAGCGGAGGATGCGGAAAAAATTCAACTCATTTGTTAATTTTTAAAATTTATTTTTATTTGGATA

ATCAAATATTTACTCCGTATTTGCATAAAAACCATGCGAGTTACGGGCCTATAAGCCAGGCGAGATATGATCTATA

TCAATTTCTCATCTATAATGCTTTGTTAGTATCTCGTCGCCGACTTAATAAAGAGAGAGTTAGTGTGAAAGCTGACA

ACCCTTTTGATCTTTTACTTCCTGCTGCAATGGCCAAAGTGGCCGAAGAGGCGGGTGTCTATAAAGCAACGAAACA

TCCGCTTAAGACTTTCTATCTGGCGATTACCGCCGGTGTTTTCATCTCAATCGCATTCGTCTTCTATATCACAGCAAC



CACTGGCACAGGCACAATGCCCTTCGGCATGGCAAAACTGGTTGGCGGCATTTGCTTCTCTCTGGGGCTGATTCTT

TGTGTTGTCTGCGGAGCCGATCTCTTTACTTCCACCGTGTTGATTGTTGTTGCTAAGGCGAGTGGGCGCATCACCT

GGGGTCAGTTGGCGAAAAACTGGCTAAATGTCTATTTTGGCAACCTGGTCGGCGCACTGCTGTTTGTACTTTTAAT

GTGGCTTTCCGGCGAGTATATGACCGCAAATGGTCAATGGGGACTAAACGTCCTACAAACCGCCGACCACAAAGT

GCACCATACTTTTATTGAGGCCGTCTGTCTTGGTATCCTGGCAAACCTGATGGTATGTCTGGCAGTATGGATGAGT

TATTCTGGCCGCAGCCTGATGGACAAAGCGTTCATTATGGTGCTGCCGGTCGCGATGTTTGTTGCCAGCGGTTTTG

AGCACAGTATCGCAAACATGTTTATGATCCCGATGGGTATTGTAATCCGCGACTTCGCATCCCCGGAATTTTGGAC

CGCAGTCGGTTCTGCACCGGAAAATTTTTCTCACCTGACCGTGATGAATTTCATCACTGATAACCTGATTCCGGTTA

CGATCGGCAACATTATCGGTGGTGGTTTGTTGGTTGGGTTGACATACTGGGTCATTTACCTGCGTGAAAACGACCA

CCATTAATGGTTGTCGAAGTACGCAGTAAATAAAAAATCCACTTAAGAAGGTAGGTGTTACATGTCCGAGCTTAAT

GAAAAGTTAGCCACAGCCTGGGAAGGTTTTACCAAAGGTGACTGGCAGAATGAAGTAAACGTCCGTGACTTCATT

CAGAAAAACTACACTCCGTACGAGGGTGACGAGTCCTTCCTGGCTGGCGCTACTGAAGCGACCACCACCCTGTGG

GACAAAGTAATGGAAGGCGTTAAACTGGAAAACCGCACTCACGCGCCAGTTGACTTTGACACCGCTGTTGCTTCC

ACCATCACCTCTCACGACGCTGGCTACATCAACAAGCAGCTTGAGAAAATCGTTGGTCTGCAGACTGAAGCTCCGC

TGAAACGTGCTCTTATCCCGTTCGGTGGTATCAAAATGATCGAAGGTTCCTGCAAAGCGTACAACCGCGAACTGGA

TCCGATGATCAAAAAAATCTTCACTGAATACCGTAAAACTCACAACCAGGGCGTGTTCGACGTTTACACTCCGGAC

ATCCTGCGTTGCCGTAAATCTGGTGTTCTGACCGGTCTGCCAGATGCATATGGCCGTGGCCGTATCATCGGTGACT

ACCGTCGCGTTGCGCTGTACGGTATCGACTACCTGATGAAAGACAAACTGGCACAGTTCACTTCTCTGCAGGCTGA

TCTGGAAAACGGCGTAAACCTGGAACAGACTATCCGTCTGCGCGAAGAAATCGCTGAACAGCACCGCGCTCTGGG

TCAGATGAAAGAAATGGCTGCGAAATACGGCTACGACATCTCTGGTCCGGCTACCAACGCTCAGGAAGCTATCCA

GTGGACTTACTTCGGCTACCTGGCTGCTGTTAAGTCTCAGAACGGTGCTGCAATGTCCTTCGGTCGTACCTCCACCT

TCCTGGATGTGTACATCGAACGTGACCTGAAAGCTGGCAAGATCACCGAACAAGAAGCGCAGGAAATGGTTGACC

ACCTGGTCATGAAACTGCGTATGGTTCGCTTCCTGCGTACTCCGGAATACGATGAACTGTTCTCTGGCGACCCGAT

CTGGGCAACCGAATCTATCGGTGGTATGGGCCTCGACGGTCGTACCCTGGTTACCAAAAACAGCTTCCGTTTCCTG

AACACCCTGTACACCATGGGTCCGTCTCCGGAACCGAACATGACCATTCTGTGGTCTGAAAAACTGCCGCTGAACT

TCAAGAAATTCGCCGCTAAAGTGTCCATCGACACCTCTTCTCTGCAGTATGAGAACGATGACCTGATGCGTCCGGA

CTTCAACAACGATGACTACGCTATTGCTTGCTGCGTAAGCCCGATGATCGTTGGTAAACAAATGCAGTTCTTCGGT

GCGCGTGCAAACCTGGCGAAAACCATGCTGTACGCAATCAACGGCGGCGTTGACGAAAAACTGAAAATGCAGGT

TGGTCCGAAGTCTGAACCGATCAAAGGCGATGTCCTGAACTATGATGAAGTGATGGAGCGCATGGATCACTTCAT

GGACTGGCTGGCTAAACAGTACATCACTGCACTGAACATCATCCACTACATGCACGACAAGTACAGCTACGAAGCC

TCTCTGATGGCGCTGCACGACCGTGACGTTATCCGCACCATGGCGTGTGGTATCGCTGGTCTGTCCGTTGCTGCTG

ACTCCCTGTCTGCAATCAAATATGCGAAAGTTAAACCGATTCGTGACGAAGACGGTCTGGCTATCGACTTCGAAAT

CGAAGGCGAATACCCGCAGTTTGGTAACAATGATCCGCGTGTAGATGACCTGGCTGTTGACCTGGTAGAACGTTT

CATGAAGAAAATTCAGAAACTGCACACCTACCGTGACGCTATCCCGACTCAGTCTGTTCTGACCATCACTTCTAACG

TTGTGTATGGTAAGAAAACGGGTAACACCCCAGACGGTCGTCGTGCTGGCGCGCCGTTCGGACCGGGTGCTAACC

CGATGCACGGTCGTGACCAGAAAGGTGCAGTAGCCTCTCTGACTTCCGTTGCTAAACTGCCGTTTGCTTACGCTAA

AGATGGTATCTCCTACACCTTCTCTATCGTTCCGAACGCACTGGGTAAAGACGACGAAGTTCGTAAGACCAACCTG

GCTGGTCTGATGGATGGTTACTTCCACCACGAAGCATCCATCGAAGGTGGTCAGCACCTGAACGTTAACGTGATG

AACCGTGAAATGCTGCTCGACGCGATGGAAAACCCGGAAAAATATCCGCAGCTGACCATCCGTGTATCTGGCTAC

GCAGTACGTTTCAACTCGCTGACTAAAGAACAGCAGCAGGACGTTATTACTCGTACCTTCACTCAATCTATGGGTG

GATCAGGTGGTAGTGATAGTGCTACCCATATTAAATTCTCAAAACGTGATGAGGACGGCAAAGAGTTAGCTGGTG

CAACTATGGAGTTGCGTGATTCATCTGGTAAAACTATTAGTACATGGATTTCAGATGGACAAGTGAAAGATTTCTA

CCTGTATCCAGGAAAATATACATTTGTCGAAACCGCAGCACCAGACGGTTATGAGGTAGCAACTGCTATTACCTTT

ACAGTTAATGAGCAAGGTCAGGTTACTGTAAATTAATTAGATTTGACTGAAATCGTACAGTAAAAAGCGTACAATA



AAGGCTCCACGAAAGTGGGGCCTTTTTTAGCGCGAGAGCCTTTTTTGTCAGCTATCTATACTTTAAGGTGACTGCC

AAAACAGACTCGACGTAGCCTTCGAGCTGCGCACCAACACGGCCTCAGATGGGCCACATCTGGAGAAACACCGCA

ATGTCAGTTATTGGTCGCATTCACTCCTTTGAATCCTGTGGAACCGTAGACGGCCCAGGTATTCGCTTTATCACCTT

TTTCCAGGGCTGCCTGATGCGCTGCCTGTATTGTCATAACCGCGACACCTGGGACACGCATGGCGGTAAAGAAGT

TACCGTTGAAGATTTGATGAAGGAAGTGGTGACCTATCGCCACTTTATGAACGCTTCCGGCGGCGGCGTTACCGC

ATCCGGCGGTGAAGCAATCCTGCAAGCTGAGTTTGTTCGTGACTGGTTCCGCGCCTGCAAAAAAGAAGGCATTCA

TACCTGTCTGGACACCAACGGTTTTGTTCGTCGTTACGATCCGGTGATTGATGAACTGCTGGAAGTAACCGACCTG

GTAATGCTCGATCTCAAACAGATGAACGACGAGATCCACCAAAATCTGGTTGGAGTTTCCAACCACCGCACGCTGG

AGTTCGCTAAATATCTGGCGAACAAAAATGTGAAGGTGTGGATCCGCTACGTTGTTGTCCCAGGCTGGTCTGACG

ATGACGATTCAGCGCATCGCCTCGGTGAATTTACCCGTGATATGGGCAACGTTGAGAAAATCGAGCTTCTCCCCTA

CCACGAGCTGGGCAAGCACAAATGGGTGGCAATGGGTGAAGAGTACAAACTCGACGGTGTTAAACCACCGAAGA

AAGAGACCATGGAACGCGTGAAAGGCATTCTTGAGCAGTACGGTCATAAGGTAATGTTCTAAtttagagattaaagagg

agaaatactagGTGATATTAAATATGGCAAAACACCTTTTTACGTCCGAGTCCGTCTCTGAAGGGCATCCTGACAAAAT

TGCTGACCAAATTTCTGATGCCGTTTTAGACGCGATCCTCGAACAGGATCCGAAAGCACGCGTTGCTTGCGAAACC

TACGTAAAAACCGGCATGGTTTTAGTTGGCGGCGAAATCACCACCAGCGCCTGGGTAGACATCGAAGAGATCACC

CGTAACACCGTTCGCGAAATTGGCTATGTGCATTCCGACATGGGCTTTGACGCTAACTCCTGTGCGGTTCTGAGCG

CTATCGGCAAACAGTCTCCTGACATCAACCAGGGCGTTGACCGTGCCGATCCGCTGGAACAGGGCGCGGGTGACC

AGGGTCTGATGTTTGGCTACGCAACTAATGAAACCGACGTGCTGATGCCAGCACCTATCACCTATGCACACCGTCT

GGTACAGCGTCAGGCTGAAGTGCGTAAAAACGGCACTCTGCCGTGGCTGCGCCCGGACGCGAAAAGCCAGGTGA

CTTTTCAGTATGACGACGGCAAAATCGTTGGTATCGATGCTGTCGTGCTTTCCACTCAGCACTCTGAAGAGATCGA

CCAGAAATCGCTGCAAGAAGCGGTAATGGAAGAGATCATCAAGCCAATTCTGCCCGCTGAATGGCTGACTTCTGC

CACCAAATTCTTCATCAACCCGACCGGTCGTTTCGTTATCGGTGGCCCAATGGGTGACTGCGGTCTGACTGGTCGT

AAAATTATCGTTGATACCTACGGCGGCATGGCGCGTCACGGTGGCGGTGCATTCTCTGGTAAAGATCCATCAAAA

GTGGACCGTTCCGCAGCCTACGCAGCACGTTATGTCGCGAAAAACATCGTTGCTGCTGGCCTGGCCGATCGTTGTG

AAATTCAGGTTTCCTACGCAATCGGCGTGGCTGAACCGACCTCCATCATGGTAGAAACTTTCGGTACTGAGAAAGT

GCCTTCTGAACAACTGACCCTGCTGGTACGTGAGTTCTTCGACCTGCGCCCATACGGTCTGATTCAGATGCTGGAT

CTGCTGCACCCGATCTACAAAGAAACCGCAGCATACGGTCACTTTGGTCGTGAACATTTCCCGTGGGAAAAAACCG

ACAAAGCGCAGCTGCTGCGCGATGCTGCCGGTCTGAAGTAATTTCCCCGTAAAGCGGCAACTTTATTGAGTTGCCG

CTTTggatccaaactcgagtaaggatctccaggcatcaaataaaacgaaaggctcagtcgaaagactgggcctttcgttttatctgttgtttgtcggtg

aacgctctctactagagtcacactggctcaccttcgggtgggcctttctgcgtttatacctagggatatattccgcttcctcgctcactgactcgctacgct

cggtcgttcgactgcggcgagcggaaatggcttacgaacggggcggagatttcctggaagatgccaggaagatacttaacagggaagtgagagggc

cgcggcaaagccgtttttccataggctccgcccccctgacaagcatcacgaaatctgacgctcaaatcagtggtggcgaaacccgacaggactataa

agataccaggcgtttccccctggcggctccctcgtgcgctctcctgttcctgcctttcggtttaccggtgtcattccgctgttatggccgcgtttgtctcatt

ccacgcctgacactcagttccgggtaggcagttcgctccaagctggactgtatgcacgaaccccccgttcagtccgaccgctgcgccttatccggtaac

tatcgtcttgagtccaacccggaaagacatgcaaaagcaccactggcagcagccactggtaattgatttagaggagttagtcttgaagtcatgcgccg

gttaaggctaaactgaaaggacaagttttggtgactgcgctcctccaagccagttacctcggttcaaagagttggtagctcagagaaccttcgaaaaa

ccgccctgcaaggcggttttttcgttttcagagcaagagattacgcgcagaccaaaacgatctcaagaagatcatcttattaatcagataaaatatttct

agatttcagtgcaatttatctcttcaaatgtagcacctgaagtcagccccatacgatataagttgttactagtgcttggattctcaccaataaaaaacgc

ccggcggcaaccgagcgttctgaacaaatccagatggagttctgaggtcattactggatctatcaacaggagtccaagcgagctcgatatcaaattac

gccccgccctgccactcatcgcagtactgttgtaattcattaagcattctgccgacatggaagccatcacaaacggcatgatgaacctgaatcgccagc

ggcatcagcaccttgtcgccttgcgtataatatttgcccatggtgaaaacgggggcgaagaagttgtccatattggccacgtttaaatcaaaactggtg

aaactcacccagggattggctgagacgaaaaacatattctcaataaaccctttagggaaataggccaggttttcaccgtaacacgccacatcttgcga

atatatgtgtagaaactgccggaaatcgtcgtggtattcactccagagcgatgaaaacgtttcagtttgctcatggaaaacggtgtaacaagggtgaa

cactatcccatatcaccagctcaccgtctttcattgccatacgaaattccggatgagcattcatcaggcgggcaagaatgtgaataaaggccggataa



aacttgtgcttatttttctttacggtctttaaaaaggccgtaatatccagctgaacggtctggttataggtacattgagcaactgactgaaatgcctcaaa

atgttctttacgatgccattgggatatatcaacggtggtatatccagtgatttttttctccattttagcttccttagctcctgaaaatctcgataactcaaaa

aatacgcccggtagtgatcttatttcattatggtgaaagttggaacctcttacgtgccgatcaacgtctcattttcgccagatatc 

 

pEUTD-Nsnpc 

EUTD-Nsnpc highlighted in yellow; ACK highlighted in grey 

ccgaataagaaggctggctctgcaccttggtgatcaaataattcgatagcttgtcgtaataatggcggcatactatcagtagtaggtgtttccctttcttc

tttagcgacttgatgctcttgatcttccaatacgcaacctaaagtaaaatgccccacagcgctgagtgcatataatgcattctctagtgaaaaaccttgt

tggcataaaaaggctaattgattttcgagagtttcatactgtttttctgtaggccgtgtacctaaatgtacttttgctccatcgcgatgacttagtaaagca

catctaaaacttttagcgttattacgtaaaaaatcttgccagctttccccttctaaagggcaaaagtgagtatggtgcctatctaacatctcaatggcta

aggcgtcgagcaaagcccgcttattttttacatgccaatacaatgtaggctgctctacacctagcttctgggcgagtttacgggttgttaaaccttcgatt

ccgacctcattaagcagctctaatgcgctgttaatcactttacttttatctaatctagacatcattaattcctaatttttgttgacactctatcgttgataga

gttattttaccactccctatcagtgatagagaaaagaattcaaaagatcttttaagaaggagatatacatATGAAGCCGCTGCGTGGTGCCG

TGTTTAGCCTGCAGAAACAGCATCCCGACTATCCCGATATCTATGGCGCGATTGATCAGAATGGGACCTATCAAAA

TGTGCGTACCGGCGAAGATGGTAAACTGACCTTTAAGAATCTGAGCGATGGCAAATATCGCCTGTTTGAAAATAG

CGAACCCGCTGGCTATAAACCGGTGCAGAATAAGCCGATTGTGGCGTTTCAGATTGTGAATGGCGAAGTGCGTGA

TGTGACCAGCATTGTGCCGCAGGATATTCCGGCTACATATGAATTTACCAACGGTAAACATTATATCACCAATGAA

CCGATACCGCCGAAAGGAGGTAGCGGAGGAAGTATCATCGAAAGATGCAGAGAGTTAGCATTACGTGCACCTGC

ACGCGTTGTGTTCCCTGACGCCCTGGATCAGCGCGTTTTAAAGGCAGCACAGTACCTGCACCAGCAGGGCTTAGCC

ACACCAATCTTAGTGGCAAACCCTTTCGAGTTAAGACAATTCGCCTTATCACATGGTGTTGCCATGGATGGCCTTCA

AGTTATCGACCCTCACGGTAATTTAGCCATGCGCGAGGAGTTCGCACACCGTTGGTTAGCACGTGCAGGTGAGAA

GACCCCTCCTGACGCATTAGAGAAGTTAACGGATCCGTTAATGTTTGCCGCAGCCATGGTGTCAGCAGGCAAGGC

CGACGTGTGCATTGCAGGTAATTTAAGCAGTACCGCCAACGTTTTAAGAGCAGGTCTGAGAATCATTGGTCTCCAA

CCTGGTTGCAAGACCTTAAGCAGCATCTTTTTAATGCTTCCTCAATATTCAGGACCTGCCCTTGGTTTCGCAGACTG

TTCTGTCGTTCCTCAACCTACAGCCGCACAATTAGCAGACATTGCCTTAGCAAGCGCAGAGACATGGAGAGCAATT

ACAGGCGAGGAACCTAGAGTTGCCATGTTAAGTTTCAGTTCTAACGGCTCAGCAAGACATCCGTGCGTGGCAAAT

GTGCAACAAGCCACCGAGATTGTGCGAGAACGTGCCCCTAAATTAGTTGTTGACGGTGAACTGCAATTCGATGCA

GCATTTGTTCCTGAGGTTGCCGCACAGAAGGCCCCAGCGTCACCTTTGCAAGGTAAAGCAAACGTTATGGTGTTCC

CTAGCTTAGAGGCAGGCAACATCGGCTATAAGATTGCCCAGAGGTTAGGTGGCTACAGAGCAGTGGGCCCTTTAA

TCCAGGGCTTGGCAGCCCCTATGCATGACTTGAGCAGAGGCTGCTCTGTCCAAGAGATCATTGAATTAGCCTTGGT

TGCCGCAGTCCCCAGACAAACCGAGGTTAATAGAGAGTCATCCCTGCAGACCTTAGTGGAGTAAtctggttattttaaaa

accaactttactcaggttccatacccgagaaaatccagcttaaagctgacatatctaggaaaattttcacattctaacgggagataccagaacaATG

TCGAGTAAGTTAGTACTGGTTCTGAACTGCGGTAGTTCTTCACTGAAATTTGCCATCATCGATGCAGTAAATGGTG

AAGAGTACCTTTCTGGTTTAGCCGAATGTTTCCACCTGCCCGAAGCACGTATCAAATGGAAAATGGACGGCAATAA

ACAGGAAGCGGCTTTAGGTGCAGGCGCCGCTCACAGCGAAGCGCTCAACTTTATCGTTAATACTATTCTGGCACAA

AAACCAGAACTGTCTGCGCAGCTGACTGCTATCGGTCACCGTATCGTACACGGCGGCGAAAAGTATACCAGCTCC

GTAGTGATCGATGAGTCTGTTATTCAGGGTATCAAAGATGCAGCTTCTTTTGCACCGCTGCACAACCCGGCTCACC

TGATCGGTATCGAAGAAGCTCTGAAATCTTTCCCACAGCTGAAAGACAAAAACGTTGCTGTATTTGACACCGCGTT

CCACCAGACTATGCCGGAAGAGTCTTACCTCTACGCCCTGCCTTACAACCTGTACAAAGAGCACGGCATCCGTCGT

TACGGCGCGCACGGCACCAGCCACTTCTATGTAACCCAGGAAGCGGCAAAAATGCTGAACAAACCGGTAGAAGA

ACTGAACATCATCACCTGCCACCTGGGCAACGGTGGTTCCGTTTCTGCTATCCGCAACGGTAAATGCGTTGACACC

TCTATGGGCCTGACCCCGCTGGAAGGTCTGGTCATGGGTACCCGTTCTGGTGATATCGATCCGGCGATCATCTTCC



ACCTGCACGACACCCTGGGCATGAGCGTTGACGCAATCAACAAACTGCTGACCAAAGAGTCTGGCCTGCTGGGTC

TGACCGAAGTGACCAGCGACTGCCGCTATGTTGAAGACAACTACGCGACGAAAGAAGACGCGAAGCGCGCAATG

GACGTTTACTGCCACCGCCTGGCGAAATACATCGGTGCCTACACTGCGCTGATGGATGGTCGTCTGGACGCTGTTG

TATTCACTGGTGGTATCGGTGAAAATGCCGCAATGGTTCGTGAACTGTCTCTGGGCAAACTGGGCGTGCTGGGCT

TTGAAGTTGATCATGAACGCAACCTGGCTGCACGTTTCGGCAAATCTGGTTTCATCAACAAAGAAGGTACCCGTCC

TGCGGTGGTTATCCCAACCAACGAAGAACTGGTTATCGCGCAAGACGCGAGCCGCCTGACTGCCTAAggatccaaact

cgagtaaggatctccaggcatcaaataaaacgaaaggctcagtcgaaagactgggcctttcgttttatctgttgtttgtcggtgaacgctctctactaga

gtcacactggctcaccttcgggtgggcctttctgcgtttatacctagggcgttcggctgcggcgagcggtatcagctcactcaaaggcggtaatacggtt

atccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccaggaaccgtaaaaaggccgcgttgctggcgtttt

tccataggctccgcccccctgacgagcatcacaaaaatcgacgctcaagtcagaggtggcgaaacccgacaggactataaagataccaggcgtttcc

ccctggaagctccctcgtgcgctctcctgttccgaccctgccgcttaccggatacctgtccgcctttctcccttcgggaagcgtggcgctttctcatagctc

acgctgtaggtatctcagttcggtgtaggtcgttcgctccaagctgggctgtgtgcacgaaccccccgttcagcccgaccgctgcgccttatccggtaac

tatcgtcttgagtccaacccggtaagacacgacttatcgccactggcagcagccactggtaacaggattagcagagcgaggtatgtaggcggtgctac

agagttcttgaagtggtggcctaactacggctacactagaaggacagtatttggtatctgcgctctgctgaagccagttaccttcggaaaaagagttgg

tagctcttgatccggcaaacaaaccaccgctggtagcggtggtttttttgtttgcaagcagcagattacgcgcagaaaaaaaggatctcaagaagatc

ctttgatcttttctacggggtctgacgctcagtggaacgaaaactcacgttaagggattttggtcatgactagtgcttggattctcaccaataaaaaacg

cccggcggcaaccgagcgttctgaacaaatccagatggagttctgaggtcattactggatctatcaacaggagtccaagcgagctctcgaaccccag

agtcccgctcagaagaactcgtcaagaaggcgatagaaggcgatgcgctgcgaatcgggagcggcgataccgtaaagcacgaggaagcggtcagc

ccattcgccgccaagctcttcagcaatatcacgggtagccaacgctatgtcctgatagcggtccgccacacccagccggccacagtcgatgaatccag

aaaagcggccattttccaccatgatattcggcaagcaggcatcgccatgggtcacgacgagatcctcgccgtcgggcatgcgcgccttgagcctggcg

aacagttcggctggcgcgagcccctgatgctcttcgtccagatcatcctgatcgacaagaccggcttccatccgagtacgtgctcgctcgatgcgatgtt

tcgcttggtggtcgaatgggcaggtagccggatcaagcgtatgcagccgccgcattgcatcagccatgatggatactttctcggcaggagcaaggtga

gatgacaggagatcctgccccggcacttcgcccaatagcagccagtcccttcccgcttcagtgacaacgtcgagcacagctgcgcaaggaacgcccg

tcgtggccagccacgatagccgcgctgcctcgtcctgcagttcattcagggcaccggacaggtcggtcttgacaaaaagaaccgggcgcccctgcgct

gacagccggaacacggcggcatcagagcagccgattgtctgttgtgcccagtcatagccgaatagcctctccacccaagcggccggagaacctgcgt

gcaatccatcttgttcaatcatgcgaaacgatcctcatcctgtctcttgatcagatcatgatcccctgcgccatcagatccttggcggcaagaaagccat

ccagtttactttgcagggcttcccaaccttaccagagggcgccccagctggcaattccgacgtcttaagacccactttcacatttaagttgtttttctaatc

cgcatataatcaattcaagg 

 

pEUTD-Csnpc 

EUTD-Csnpc highlighted in yellow; ACK highlighted in grey 

ccgaataagaaggctggctctgcaccttggtgatcaaataattcgatagcttgtcgtaataatggcggcatactatcagtagtaggtgtttccctttcttc

tttagcgacttgatgctcttgatcttccaatacgcaacctaaagtaaaatgccccacagcgctgagtgcatataatgcattctctagtgaaaaaccttgt

tggcataaaaaggctaattgattttcgagagtttcatactgtttttctgtaggccgtgtacctaaatgtacttttgctccatcgcgatgacttagtaaagca

catctaaaacttttagcgttattacgtaaaaaatcttgccagctttccccttctaaagggcaaaagtgagtatggtgcctatctaacatctcaatggcta

aggcgtcgagcaaagcccgcttattttttacatgccaatacaatgtaggctgctctacacctagcttctgggcgagtttacgggttgttaaaccttcgatt

ccgacctcattaagcagctctaatgcgctgttaatcactttacttttatctaatctagacatcattaattcctaatttttgttgacactctatcgttgataga

gttattttaccactccctatcagtgatagagaaaagaattcaaaagatcttttaagaaggagatatacatATGATCATCGAAAGATGCAGAG

AGTTAGCATTACGTGCACCTGCACGCGTTGTGTTCCCTGACGCCCTGGATCAGCGCGTTTTAAAGGCAGCACAGTA

CCTGCACCAGCAGGGCTTAGCCACACCAATCTTAGTGGCAAACCCTTTCGAGTTAAGACAATTCGCCTTATCACAT

GGTGTTGCCATGGATGGCCTTCAAGTTATCGACCCTCACGGTAATTTAGCCATGCGCGAGGAGTTCGCACACCGTT

GGTTAGCACGTGCAGGTGAGAAGACCCCTCCTGACGCATTAGAGAAGTTAACGGATCCGTTAATGTTTGCCGCAG



CCATGGTGTCAGCAGGCAAGGCCGACGTGTGCATTGCAGGTAATTTAAGCAGTACCGCCAACGTTTTAAGAGCAG

GTCTGAGAATCATTGGTCTCCAACCTGGTTGCAAGACCTTAAGCAGCATCTTTTTAATGCTTCCTCAATATTCAGGA

CCTGCCCTTGGTTTCGCAGACTGTTCTGTCGTTCCTCAACCTACAGCCGCACAATTAGCAGACATTGCCTTAGCAAG

CGCAGAGACATGGAGAGCAATTACAGGCGAGGAACCTAGAGTTGCCATGTTAAGTTTCAGTTCTAACGGCTCAGC

AAGACATCCGTGCGTGGCAAATGTGCAACAAGCCACCGAGATTGTGCGAGAACGTGCCCCTAAATTAGTTGTTGA

CGGTGAACTGCAATTCGATGCAGCATTTGTTCCTGAGGTTGCCGCACAGAAGGCCCCAGCGTCACCTTTGCAAGGT

AAAGCAAACGTTATGGTGTTCCCTAGCTTAGAGGCAGGCAACATCGGCTATAAGATTGCCCAGAGGTTAGGTGGC

TACAGAGCAGTGGGCCCTTTAATCCAGGGCTTGGCAGCCCCTATGCATGACTTGAGCAGAGGCTGCTCTGTCCAA

GAGATCATTGAATTAGCCTTGGTTGCCGCAGTCCCCAGACAAACCGAGGTTAATAGAGAGTCATCCCTGCAGACCT

TAGTGGAGGGTGGATCAGGTGGTAGTAAGCCGCTGCGTGGTGCCGTGTTTAGCCTGCAGAAACAGCATCCCGACT

ATCCCGATATCTATGGCGCGATTGATCAGAATGGGACCTATCAAAATGTGCGTACCGGCGAAGATGGTAAACTGA

CCTTTAAGAATCTGAGCGATGGCAAATATCGCCTGTTTGAAAATAGCGAACCCGCTGGCTATAAACCGGTGCAGA

ATAAGCCGATTGTGGCGTTTCAGATTGTGAATGGCGAAGTGCGTGATGTGACCAGCATTGTGCCGCAGGATATTC

CGGCTACATATGAATTTACCAACGGTAAACATTATATCACCAATGAACCGATACCGCCGAAATAAtctggttattttaaaa

accaactttactcaggttccatacccgagaaaatccagcttaaagctgacatatctaggaaaattttcacattctaacgggagataccagaacaATG

TCGAGTAAGTTAGTACTGGTTCTGAACTGCGGTAGTTCTTCACTGAAATTTGCCATCATCGATGCAGTAAATGGTG

AAGAGTACCTTTCTGGTTTAGCCGAATGTTTCCACCTGCCCGAAGCACGTATCAAATGGAAAATGGACGGCAATAA

ACAGGAAGCGGCTTTAGGTGCAGGCGCCGCTCACAGCGAAGCGCTCAACTTTATCGTTAATACTATTCTGGCACAA

AAACCAGAACTGTCTGCGCAGCTGACTGCTATCGGTCACCGTATCGTACACGGCGGCGAAAAGTATACCAGCTCC

GTAGTGATCGATGAGTCTGTTATTCAGGGTATCAAAGATGCAGCTTCTTTTGCACCGCTGCACAACCCGGCTCACC

TGATCGGTATCGAAGAAGCTCTGAAATCTTTCCCACAGCTGAAAGACAAAAACGTTGCTGTATTTGACACCGCGTT

CCACCAGACTATGCCGGAAGAGTCTTACCTCTACGCCCTGCCTTACAACCTGTACAAAGAGCACGGCATCCGTCGT

TACGGCGCGCACGGCACCAGCCACTTCTATGTAACCCAGGAAGCGGCAAAAATGCTGAACAAACCGGTAGAAGA

ACTGAACATCATCACCTGCCACCTGGGCAACGGTGGTTCCGTTTCTGCTATCCGCAACGGTAAATGCGTTGACACC

TCTATGGGCCTGACCCCGCTGGAAGGTCTGGTCATGGGTACCCGTTCTGGTGATATCGATCCGGCGATCATCTTCC

ACCTGCACGACACCCTGGGCATGAGCGTTGACGCAATCAACAAACTGCTGACCAAAGAGTCTGGCCTGCTGGGTC

TGACCGAAGTGACCAGCGACTGCCGCTATGTTGAAGACAACTACGCGACGAAAGAAGACGCGAAGCGCGCAATG

GACGTTTACTGCCACCGCCTGGCGAAATACATCGGTGCCTACACTGCGCTGATGGATGGTCGTCTGGACGCTGTTG

TATTCACTGGTGGTATCGGTGAAAATGCCGCAATGGTTCGTGAACTGTCTCTGGGCAAACTGGGCGTGCTGGGCT

TTGAAGTTGATCATGAACGCAACCTGGCTGCACGTTTCGGCAAATCTGGTTTCATCAACAAAGAAGGTACCCGTCC

TGCGGTGGTTATCCCAACCAACGAAGAACTGGTTATCGCGCAAGACGCGAGCCGCCTGACTGCCTAAggatccaaact

cgagtaaggatctccaggcatcaaataaaacgaaaggctcagtcgaaagactgggcctttcgttttatctgttgtttgtcggtgaacgctctctactaga

gtcacactggctcaccttcgggtgggcctttctgcgtttatacctagggcgttcggctgcggcgagcggtatcagctcactcaaaggcggtaatacggtt

atccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccaggaaccgtaaaaaggccgcgttgctggcgtttt

tccataggctccgcccccctgacgagcatcacaaaaatcgacgctcaagtcagaggtggcgaaacccgacaggactataaagataccaggcgtttcc

ccctggaagctccctcgtgcgctctcctgttccgaccctgccgcttaccggatacctgtccgcctttctcccttcgggaagcgtggcgctttctcatagctc

acgctgtaggtatctcagttcggtgtaggtcgttcgctccaagctgggctgtgtgcacgaaccccccgttcagcccgaccgctgcgccttatccggtaac

tatcgtcttgagtccaacccggtaagacacgacttatcgccactggcagcagccactggtaacaggattagcagagcgaggtatgtaggcggtgctac

agagttcttgaagtggtggcctaactacggctacactagaaggacagtatttggtatctgcgctctgctgaagccagttaccttcggaaaaagagttgg

tagctcttgatccggcaaacaaaccaccgctggtagcggtggtttttttgtttgcaagcagcagattacgcgcagaaaaaaaggatctcaagaagatc

ctttgatcttttctacggggtctgacgctcagtggaacgaaaactcacgttaagggattttggtcatgactagtgcttggattctcaccaataaaaaacg

cccggcggcaaccgagcgttctgaacaaatccagatggagttctgaggtcattactggatctatcaacaggagtccaagcgagctctcgaaccccag

agtcccgctcagaagaactcgtcaagaaggcgatagaaggcgatgcgctgcgaatcgggagcggcgataccgtaaagcacgaggaagcggtcagc

ccattcgccgccaagctcttcagcaatatcacgggtagccaacgctatgtcctgatagcggtccgccacacccagccggccacagtcgatgaatccag



aaaagcggccattttccaccatgatattcggcaagcaggcatcgccatgggtcacgacgagatcctcgccgtcgggcatgcgcgccttgagcctggcg

aacagttcggctggcgcgagcccctgatgctcttcgtccagatcatcctgatcgacaagaccggcttccatccgagtacgtgctcgctcgatgcgatgtt

tcgcttggtggtcgaatgggcaggtagccggatcaagcgtatgcagccgccgcattgcatcagccatgatggatactttctcggcaggagcaaggtga

gatgacaggagatcctgccccggcacttcgcccaatagcagccagtcccttcccgcttcagtgacaacgtcgagcacagctgcgcaaggaacgcccg

tcgtggccagccacgatagccgcgctgcctcgtcctgcagttcattcagggcaccggacaggtcggtcttgacaaaaagaaccgggcgcccctgcgct

gacagccggaacacggcggcatcagagcagccgattgtctgttgtgcccagtcatagccgaatagcctctccacccaagcggccggagaacctgcgt

gcaatccatcttgttcaatcatgcgaaacgatcctcatcctgtctcttgatcagatcatgatcccctgcgccatcagatccttggcggcaagaaagccat

ccagtttactttgcagggcttcccaaccttaccagagggcgccccagctggcaattccgacgtcttaagacccactttcacatttaagttgtttttctaatc

cgcatataatcaattcaagg 

 

 

 

 


