
Part Plasmid Sequences 
pIG001 otsB (4) 

ACCtactagtagcggccgctgcagttaatcactgattaactcggtaccaaattccagaaaagaggcctcccgaaaggggggccttttttcgttttggtc

cttttgttatcaataaaaaaggggagcggtttcccgctccccttattgttcgtcTACAaccaataaaaaacgcccggcggcaaccgagcgttctgaac

aaatccagatggagttctgaggtcattactggatctatcaacaggagtccaagcgagctcgatatcatttaaattacgccccgccctgccactcatcgc

agtactgttgtaattcattaagcattctgccgacatggaagccatcacaaacggcatgatgaacctgaatcgccagcggcatcagcaccttgtcgcctt

gcgtataatatttgcccatggtgaaaacgggggcgaagaagttgtccatattggccacatttaaatcaaaactggtgaaactcacccagggattggct

gaaacgaaaaacatattctcaataaaccctttagggaaataggccaggttttcaccgtaacacgccacatcttgcgaatatatgtgtagaaactgccg

gaaatcgtcgtggtattcactccagagcgatgaaaacgtttcagtttgctcatggaaaacggtgtaacaagggtgaacactatcccatatcaccagctc

accgtctttcattgccatacgaaattccggatgagcattcatcaggcgggcaagaatgtgaataaaggccggataaaacttgtgcttatttttctttacg

gtctttaaaaaggccgtaatatccagctgaacggtctggttataggtacattgagcaactgactgaaatgcctcaaaatgttctttacgatgccattggg

atatatcaacggtggtatatccagtgatttttttctccattttagcttccttagctcctgaaaatctcgataactcaaaaaatacgcccggtagtgatctta

tttcattatggtgaaagttggaacctcttacgtgcccgatcaatttaaatGAGTttcagttccacaGGTACCcagaaggtgcttCCAAcccgtaga

aaagatcaaaggatcttcttgagatcctttttttctgcgcgtaatctgctgcttgcaaacaaaaaaaccaccgctaccagcggtggtttgtttgccggatc

aagagctaccaactctttttccgaaggtaactggcttcagcagagcgcagataccaaatactgttcttctagtgtagccgtagttaggccaccacttcaa

gaactctgtagcaccgcctacatacctcgctctgctaatcctgttaccagtggctgctgccagtggcgataagtcgtgtcttaccgggttggactcaaga

cgatagttaccggataaggcgcagcggtcgggctgaacggggggttcgtgcacacagcccagcttggagcgaacgacctacaccgaactgagatac

ctacagcgtgagctatgagaaagcgccacgcttcccgaagggagaaaggcggacaggtatccggtaagcggcagggtcggaacaggagagcgcac

gagggagcttccagggggaaacgcctggtatctttatagtcctgtcgggtttcgccacctctgacttgagcgtcgatttttgtgatgctcgtcagggggg

cggagcctatggaaaaacgccagcaacgcggcctttttacggttcctggccttttgctggccttttgctcacatACGGaaaaaaaaaccccgcccctg

acagggcggggttttttttccaattattgaaggccgctaacgcggcctttttttgtttctggtctgccttaatcaatgactaagaattcgcggccgcttcta

gagGGTCTCgAATGacagaaccgttaaccgaaacccctgaactatccgcgaaatatgcctggttttttgatcttgatggaacgctggcggaaatc

aaaccgcatcccgatcaggtcgtcgtgcctgacaatattctgcaaggactacagctactggcaaccgcaagtgatggtgcattggcattgatatcagg

gcgctcaatggtggagcttgacgcactggcaaaaccttatcgcttcccgttagcgggcgtgcatggggcggagcgccgtgacatcaatggtaaaacac

atatcgttcatctgccggatgcgattgcgcgtgatattagcgtgcaactgcatacagtcatcgctcagtatcccggcgcggagctggaggcgaaaggg

atggcttttgcgctgcattatcgtcaggctccgcagcatgaagacgcattaatgacattagcgcaacgtattactcagatctggccacaaatggcgtta

cagcagggaaagtgtgttgtcgagatcaaaccgagaggtaccagtaaaggtgaggcaattgcagcttttatgcaggaagctccctttatcgggcgaa

cgcccgtatttctgggcgatgatttaaccgatgaatctggcttcgcagtcgttaaccgactgggcggaatgtcagtaaaaattggcacaggtgcaactc

aggcatcatggcgactggcgggtgtgccggatgtctggagctggcttgaaatgataaccaccgcattacaacaaaaaagagaaaataacaggagtg

atgactatgagtcgtttagtcgtagtatctaataaTGGCagag 

pIG002 otsA (4) 

ACCtactagtagcggccgctgcagttaatcactgattaactcggtaccaaattccagaaaagaggcctcccgaaaggggggccttttttcgttttggtc

cttttgttatcaataaaaaaggggagcggtttcccgctccccttattgttcgtcTACAaccaataaaaaacgcccggcggcaaccgagcgttctgaac

aaatccagatggagttctgaggtcattactggatctatcaacaggagtccaagcgagctcgatatcatttaaattacgccccgccctgccactcatcgc

agtactgttgtaattcattaagcattctgccgacatggaagccatcacaaacggcatgatgaacctgaatcgccagcggcatcagcaccttgtcgcctt

gcgtataatatttgcccatggtgaaaacgggggcgaagaagttgtccatattggccacatttaaatcaaaactggtgaaactcacccagggattggct

gaaacgaaaaacatattctcaataaaccctttagggaaataggccaggttttcaccgtaacacgccacatcttgcgaatatatgtgtagaaactgccg

gaaatcgtcgtggtattcactccagagcgatgaaaacgtttcagtttgctcatggaaaacggtgtaacaagggtgaacactatcccatatcaccagctc

accgtctttcattgccatacgaaattccggatgagcattcatcaggcgggcaagaatgtgaataaaggccggataaaacttgtgcttatttttctttacg

gtctttaaaaaggccgtaatatccagctgaacggtctggttataggtacattgagcaactgactgaaatgcctcaaaatgttctttacgatgccattggg

atatatcaacggtggtatatccagtgatttttttctccattttagcttccttagctcctgaaaatctcgataactcaaaaaatacgcccggtagtgatctta

tttcattatggtgaaagttggaacctcttacgtgcccgatcaatttaaatGAGTttcagttccacaGGTACCcagaaggtgcttCCAAcccgtaga



aaagatcaaaggatcttcttgagatcctttttttctgcgcgtaatctgctgcttgcaaacaaaaaaaccaccgctaccagcggtggtttgtttgccggatc

aagagctaccaactctttttccgaaggtaactggcttcagcagagcgcagataccaaatactgttcttctagtgtagccgtagttaggccaccacttcaa

gaactctgtagcaccgcctacatacctcgctctgctaatcctgttaccagtggctgctgccagtggcgataagtcgtgtcttaccgggttggactcaaga

cgatagttaccggataaggcgcagcggtcgggctgaacggggggttcgtgcacacagcccagcttggagcgaacgacctacaccgaactgagatac

ctacagcgtgagctatgagaaagcgccacgcttcccgaagggagaaaggcggacaggtatccggtaagcggcagggtcggaacaggagagcgcac

gagggagcttccagggggaaacgcctggtatctttatagtcctgtcgggtttcgccacctctgacttgagcgtcgatttttgtgatgctcgtcagggggg

cggagcctatggaaaaacgccagcaacgcggcctttttacggttcctggccttttgctggccttttgctcacatACGGaaaaaaaaaccccgcccctg

acagggcggggttttttttccaattattgaaggccgctaacgcggcctttttttgtttctggtctgccttaatcaatgactaagaattcgcggccgcttcta

gagGGTCTCgAATGatgagtcgtttagtcgtagtatggattgcaccaccagacgagcacgccgccagtgccggtggccttgccgttggcatactg

ggggcactgaaagccgcaggcggactgtggtttggctggagtggtgaaacagggaatgaggatcagccgctaaaaaaggtgaaaaaaggtaacat

tacgtgggcctcttttaacctcagcgaacaggaccttgacgaatactacaaccaattctccaatgccgttctctggcccgcttttcattatcggctcgatc

tggtgcaatttcagcgtcctgcctgggacggctatctacgcgtaaatgcgttgctggcagataaattactgccgctgttgcaagacgatgacattatctg

gatccacgattatcacctgttgccatttgcgcatgaattacgcaaacggggagtgaataatcgcattggtttctttctgcatattcctttcccgacaccgg

aaatcttcaacgcgctgccgacatatgacaccttgcttgaacagctttgtgattatgatttgctgggtttccagacagaaaacgatcgtctggcgttcctg

gattgtctttctaacctgacccgcgtcacgacacgtagcgcaaaaagccatacagcctggggcaaagcatttcgaacagaagtctacccgatcggcat

tgaaccgaaagaaatagccaaacaggctgccgggccactgccgccaaaactggcgcaacttaaagcggaactgaaaaacgtacaaaatatcttttc

tgtcgaacggctggattattccaaaggtttgccagagcgttttctcgcctatgaagcgttgctggaaaaatatccgcagcatcatggtaaaattcgttat

acccagattgcaccaacgtcgcgtggtgatgtgcaagcctatcaggatattcgtcatcagctcgaaaatgaagctggacgaattaatggtaaatacgg

gcaattaggctggacgccgctttattatttgaatcagcattttgaccgtaaattactgatgaaaatattccgctactctgacgtgggcttagtgacgccac

tgcgtgacgggatgaacctggtagcaaaagagtatgttgctgctcaggacccagccaatccgggcgttcttgttctttcgcaatttgcgggagcggcaa

acgagttaacgtcggcgttaattgttaacccctacgatcgtgacgaagttgcagctgcgctggatcgtgcattgactatgtcgctggcggaacgtatttc

ccgtcatgcagaaatgctggacgttatcgtgaaaaacgatattaaccactggcaggagtgcttcattagcgacctaaagcagatagttccgcgaagcg

cggaaagccagcagcgcgataaagttgctacctttccaaagcttgcgtagtaataaTGGCagag 

pIG003 iaaMH (4) 

ACGGaaaaaaaaaccccgcccctgacagggcggggttttttttccaattattgaaggccgctaacgcggcctttttttgtttctggtctgccttaatcaa

tgactaagaattcgcggccgcttctagagGGTCTCgAatgtttggaccggatttcccgtttgcatttgatgattggatcgaacatcctaaaggacttg

ggtcaattccggcagaaaatcacggcgctgaggttgcaattatcggggccggcattgcaggcttagtagcagcatatgaattaatgaagatgggtctg

aaacctgtagtctatgaggcctccaaaatgggaggtcgcttacggtcacaggaatttgaaggagcgaagggaattgttgcggaactgggcggtatgc

gctttccagtctcctccacagcgttctttcattacgttgataaactgggccttgaaagtcgtccgttccctaaccctttgacggcggccagtggcagcacg

gtgattgacctggaaggtaccacgtactatgcacagatgttatcagatctcccagccctgttccaagaagtggcggatgcatgggcagacgccttaga

atcaggctctcaatttggagatattcaacaggccattcgtgattctgacgtaccgcgtctTaaggaactgtggaacaaactcgtgcctttgtgggacga

tcgcactttctatgactttgtagcgacctcaaaggcctttgcgaaattaagcttttaccatcgtgaggttttcggacaagttggttttggtacaggggggt

gggattctgattttccaaatagtatgttagaaatctttcgtgttgtgatgacgaattgtgatgagcaccagcatctgattgttggtggcgtacagcaagtg

cctgtaggcctgtggtcgcacgtgcctgaacgctgcgcacattggccaaagggtacgtcCctttcctcacttcatcggggtgccccgcgcccaggtgtc

aaacgtattgcacgtgctgaagatggttcatttacggttacagataattggggcgatacacgtcaatacgctgccgttttgacaacctgtcaatcgtggc

tgcttacaacgcagattgaatgtgaggaatctttgttttcacagaagatgtggatggcgctggatcgcacgcgttacatgcagtcttctaaaacttttgtg

atggttgatcggccgttttggaaggacaaagatccggaaacgggtcgcgatcttatgtccatgaccctcaccgatcgcttaacgcgcggcacatactta

tttgataatggcgacgacaagccaggcgttatttgcctgagttactcatggatgagtgacgctttaaaaatgttaccgcaaccgatcgagaaacgcgtc

aaattagctttagatgcccttaaaaagatttacccgaaagtggatatcgccgcacgtattattggtgacccgattactgtgagttgggaagcggatccg

catttcctgggggcatttaaaggcgcgttaccgggccattaccgttacaaccagcgcatgtacgcgcattttatgcagcaggacatgccgtcagaacag

cgtggcatgtttattgccggtgatgatgtatcttggacaccggcatgggttgagggagcagtacaaacgtcattgaacgcggtgtggggcatcatgaac

catttcggagggaaaacccacgcagagaatccgggtcctggcgacgttttccatgagattggaccgatcgcgctgggggactaataatcgctgggac

gcccgcccctagaaaaggaggactaaaaatgcgcgaaatgattacgcttgaatctctgtgccgcgcattggcagacgaacagattgccgcagaaga

attgcgcgagcgcgcgctggatacagaggctcgcttaacactgttaaattgcttcattcgcgaaggcgacgccgtaagccaattcggtgaagcggatc



aggcgcgtaaaggaacttcactttggggggtgcctgtgagttttaaggataacatctgtgttcgcgggctgccactgacggcgggtacccgcggcatg

agcggctttattgccgatcaggatgcagcaatcgtgagccagttaaaagcattgggagctgtggtcgcgggcaaaaataacatgcatgagctgtcatt

tggcgtcacgagcatcaatccacattggggcgcggttggaaacccggtggctccaggatattgcgccggaggttctagcggaggttccgctgcggcgg

tcgcatctggaattgtcccgctcagcgtcgggacggacacaggcggctcaatccgtattccggcggcattttgcggcattacgggttttcgccctactac

aggtcgcttgagtacggcggggatcattccggtcagccacacgaaggattgtgtcggcctcctgacgcgcacagctggcgacgctgaatttgtgtatg

ggctgctgtcaggaaaacagcagagtttccctcttaatcgcacgggaccttgccgcatcggcctgccggtgagcatgtggtctgacttagatggcgaag

tagaacgtgcctgtatcaatgcgctgagcctcttacgcaaaacgggctttgaatttgttgagatcgacgatgcggacattgtggaattgaaccagacat

taaccttcacggtgccgctgtacgaatttttcgcggattttgctcaatccttgttgtccttaggttggaaacatggcatccatcatatttttgcacaagtgg

atgatgcaaatgtgaaaggcattattaatcaccatctgggagagggcgcgattaagccggcacattatctgagttctctccagaatggagagctgctg

aaacgcaagatggatgagctttttgcgcgccatcacattaaacttttagggtatccgacggtcccgtgtcgcgtgcctcatctggaccatgcagatcgtc

cggaattttttagccaggccatccgtaacacagacctcgcaagcaacgcgatgttaccaagcattacaattccggtcggtccggaaggccgcctgccg

gtcggccttagttttgatgcgcctcgtgctcgtgatgcgtttctcttaagcaatgttagtttgatcgaaaaagtgttaaaaggctaataaTGGCagagA

CCtactagtagcggccgctgcagttaatcactgattaactcggtaccaaattccagaaaagaggcctcccgaaaggggggccttttttcgttttggtcc

ttttgttatcaataaaaaaggggagcggtttcccgctccccttattgttcgtcTACAaccaataaaaaacgcccggcggcaaccgagcgttctgaaca

aatccagatggagttctgaggtcattactggatctatcaacaggagtccaagcgagctcgatatcatttaaattacgccccgccctgccactcatcgca

gtactgttgtaattcattaagcattctgccgacatggaagccatcacaaacggcatgatgaacctgaatcgccagcggcatcagcaccttgtcgccttg

cgtataatatttgcccatggtgaaaacgggggcgaagaagttgtccatattggccacatttaaatcaaaactggtgaaactcacccagggattggctg

aaacgaaaaacatattctcaataaaccctttagggaaataggccaggttttcaccgtaacacgccacatcttgcgaatatatgtgtagaaactgccgg

aaatcgtcgtggtattcactccagagcgatgaaaacgtttcagtttgctcatggaaaacggtgtaacaagggtgaacactatcccatatcaccagctca

ccgtctttcattgccatacgaaattccggatgagcattcatcaggcgggcaagaatgtgaataaaggccggataaaacttgtgcttatttttctttacgg

tctttaaaaaggccgtaatatccagctgaacggtctggttataggtacattgagcaactgactgaaatgcctcaaaatgttctttacgatgccattggga

tatatcaacggtggtatatccagtgatttttttctccattttagcttccttagctcctgaaaatctcgataactcaaaaaatacgcccggtagtgatcttatt

tcattatggtgaaagttggaacctcttacgtgcccgatcaatttaaatGAGTttcagttccacaGGTACCcagaaggtgcttCCAAcccgtagaa

aagatcaaaggatcttcttgagatcctttttttctgcgcgtaatctgctgcttgcaaacaaaaaaaccaccgctaccagcggtggtttgtttgccggatca

agagctaccaactctttttccgaaggtaactggcttcagcagagcgcagataccaaatactgttcttctagtgtagccgtagttaggccaccacttcaag

aactctgtagcaccgcctacatacctcgctctgctaatcctgttaccagtggctgctgccagtggcgataagtcgtgtcttaccgggttggactcaagac

gatagttaccggataaggcgcagcggtcgggctgaacggggggttcgtgcacacagcccagcttggagcgaacgacctacaccgaactgagatacc

tacagcgtgagctatgagaaagcgccacgcttcccgaagggagaaaggcggacaggtatccggtaagcggcagggtcggaacaggagagcgcacg

agggagcttccagggggaaacgcctggtatctttatagtcctgtcgggtttcgccacctctgacttgagcgtcgatttttgtgatgctcgtcaggggggc

ggagcctatggaaaaacgccagcaacgcggcctttttacggttcctggccttttgctggccttttgctcacat 

pIG004 acdS (4) 

ACGGaaaaaaaaaccccgcccctgacagggcggggttttttttccaattattgaaggccgctaacgcggcctttttttgtttctggtctgccttaatcaa

tgactaagaattcgcggccgcttctagagGGTCTCgAATGaacttaaatcgttttgaacgctacccgttaacatttggacccagtccgattactcct

cttaaacgtttgtctgaacacctgggcggcaaggtagagctgtatgccaaacgtgaagattgcaattcggggcttgcgttcgggggtaataagacgcg

caaattagaataccttattcccgaggcgattgagcagggatgcgacaccttggtttcaatcggcggcattcagagtaatcaaacccgtcaagtcgccg

cagttgcagctcatttaggtatgaagtgtgtgttggtccaagaaaactgggtcaattatagcgatgccgtgtatgaccgcgtgggaaatattgaaatga

gccgtattatgggggctgatgtacgcttagacgcagcaggattcgatattggcattcgtccttcatgggaaaaagctatgtcggatgtcgtggaacgtg

ggggtaaaccgttcccgatccccgccggctgctctgaacatccttatgggggtttagggttcgttggatttgcggaagaggtccgtcaacaggaaaaa

gaattgggcttcaaattcgactatatcgtagtttgctcagtaacgggctccacgcaggcaggtatggtcgtagggtttgccgccgatgggcgttctaag

aatgttatcggcgtcgacgccagtgcaaagcctgaacagacaaaagcccagatcttacgtattgcacgtcatacggctgaattggtcgaacttggccg

tgaaatcactgaggaggatgtcgtgctggacactcgctttgcatatccggagtacggcttgccaaatgaaggaactcttgaggcaatccgtttatgtgg

ttctcttgaaggagtattgacggaccccgtttacgaagggaagtcgatgcacgggatgatcgagatggtccgtcgcggcgaatttcccgatggctcaa

aggtattgtacgcgcatctgggcggggctccagcgttaaacgcttactcgttcttatttcgtaatgggtaataaTGGCagagACCtactagtagcggc

cgctgcagttaatcactgattaactcggtaccaaattccagaaaagaggcctcccgaaaggggggccttttttcgttttggtccttttgttatcaataaaa



aaggggagcggtttcccgctccccttattgttcgtcTACAaccaataaaaaacgcccggcggcaaccgagcgttctgaacaaatccagatggagttc

tgaggtcattactggatctatcaacaggagtccaagcgagctcgatatcatttaaattacgccccgccctgccactcatcgcagtactgttgtaattcatt

aagcattctgccgacatggaagccatcacaaacggcatgatgaacctgaatcgccagcggcatcagcaccttgtcgccttgcgtataatatttgcccat

ggtgaaaacgggggcgaagaagttgtccatattggccacatttaaatcaaaactggtgaaactcacccagggattggctgaaacgaaaaacatattc

tcaataaaccctttagggaaataggccaggttttcaccgtaacacgccacatcttgcgaatatatgtgtagaaactgccggaaatcgtcgtggtattca

ctccagagcgatgaaaacgtttcagtttgctcatggaaaacggtgtaacaagggtgaacactatcccatatcaccagctcaccgtctttcattgccata

cgaaattccggatgagcattcatcaggcgggcaagaatgtgaataaaggccggataaaacttgtgcttatttttctttacggtctttaaaaaggccgta

atatccagctgaacggtctggttataggtacattgagcaactgactgaaatgcctcaaaatgttctttacgatgccattgggatatatcaacggtggtat

atccagtgatttttttctccattttagcttccttagctcctgaaaatctcgataactcaaaaaatacgcccggtagtgatcttatttcattatggtgaaagtt

ggaacctcttacgtgcccgatcaatttaaatGAGTttcagttccacaGGTACCcagaaggtgcttCCAAcccgtagaaaagatcaaaggatcttc

ttgagatcctttttttctgcgcgtaatctgctgcttgcaaacaaaaaaaccaccgctaccagcggtggtttgtttgccggatcaagagctaccaactcttt

ttccgaaggtaactggcttcagcagagcgcagataccaaatactgttcttctagtgtagccgtagttaggccaccacttcaagaactctgtagcaccgc

ctacatacctcgctctgctaatcctgttaccagtggctgctgccagtggcgataagtcgtgtcttaccgggttggactcaagacgatagttaccggataa

ggcgcagcggtcgggctgaacggggggttcgtgcacacagcccagcttggagcgaacgacctacaccgaactgagatacctacagcgtgagctatg

agaaagcgccacgcttcccgaagggagaaaggcggacaggtatccggtaagcggcagggtcggaacaggagagcgcacgagggagcttccaggg

ggaaacgcctggtatctttatagtcctgtcgggtttcgccacctctgacttgagcgtcgatttttgtgatgctcgtcaggggggcggagcctatggaaaa

acgccagcaacgcggcctttttacggttcctggccttttgctggccttttgctcacat 

pIG005 Pcon-araC (8) 

ACGGaaaaaaaaaccccgcccctgacagggcggggttttttttccaattattgaaggccgctaacgcggcctttttttgtttctggtctgccttaatcaa

tgactaagaattcgcggccgcttctagagGGTCTCgGAGTacagaaaagcccgcctttcggcgggctttgctcgagttatgacaacttgacggcta

catcattcactttttcttcacaaccggcacggaactcgctcgggctggccccggtgcattttttaaatacccgcgagaaatagagttgatcgtcaaaacc

aacattgcgaccgacggtggcgataggcatccgggtggtgctcaaaagcagcttcgcctggctgatacgttggtcctcgcgccagcttaagacgctaa

tccctaactgctggcggaaaagatgtgacagacgcgacggcgacaagcaaacatgctgtgcgacgctggcgatatcaaaattgctgtctgccaggtg

atcgctgatgtactgacaagcctcgcgtacccgattatccatcggtggatggagcgactcgttaatcgcttccatgcgccgcagtaacaattgctcaag

cagatttatcgccagcagctccgaatagcgcccttccccttgcccggcgttaatgatttgcccaaacaggtcgctgaaatgcggctggtgcgcttcatcc

gggcgaaagaaccccgtattggcaaatattgacggccagttaagccattcatgccagtaggcgcgcggacgaaagtaaacccactggtgataccatt

cgcgagcctccggatgacgaccgtagtgatgaatctctcctggcgggaacagcaaaatatcacccggtcggcaaacaaattctcgtccctgatttttca

ccaccccctgaccgcgaatggtgagattgagaatataacctttcattcccagcggtcggtcgataaaaaaatcgagataaccgttggcctcaatcggc

gttaaacccgccaccagatgggcattaaacgagtatcccggcagcaggggatcattttgcgcttcagccatacttttcatactcccgccattcagagaa

gaaaccaattgtccatattgCATggtatatctccttcttaaagttaaacaaaattattgctagctgcaaccattatcaccgccagaggtaaaattgtca

acacgcacggtgttagctcagcatgCCAAaGAGACCtactagtagcggccgctgcagttaatcactgattaactcggtaccaaattccagaaaag

aggcctcccgaaaggggggccttttttcgttttggtccttttgttatcaataaaaaaggggagcggtttcccgctccccttattgttcgtcTACAaccaat

aaaaaacgcccggcggcaaccgagcgttctgaacaaatccagatggagttctgaggtcattactggatctatcaacaggagtccaagcgagctcgat

atcatttaaattacgccccgccctgccactcatcgcagtactgttgtaattcattaagcattctgccgacatggaagccatcacaaacggcatgatgaac

ctgaatcgccagcggcatcagcaccttgtcgccttgcgtataatatttgcccatggtgaaaacgggggcgaagaagttgtccatattggccacatttaa

atcaaaactggtgaaactcacccagggattggctgaaacgaaaaacatattctcaataaaccctttagggaaataggccaggttttcaccgtaacacg

ccacatcttgcgaatatatgtgtagaaactgccggaaatcgtcgtggtattcactccagagcgatgaaaacgtttcagtttgctcatggaaaacggtgt

aacaagggtgaacactatcccatatcaccagctcaccgtctttcattgccatacgaaattccggatgagcattcatcaggcgggcaagaatgtgaata

aaggccggataaaacttgtgcttatttttctttacggtctttaaaaaggccgtaatatccagctgaacggtctggttataggtacattgagcaactgact

gaaatgcctcaaaatgttctttacgatgccattgggatatatcaacggtggtatatccagtgatttttttctccattttagcttccttagctcctgaaaatct

cgataactcaaaaaatacgcccggtagtgatcttatttcattatggtgaaagttggaacctcttacgtgcccgatcaatttaaatGAGTttcagttcca

caGGTACCcagaaggtgcttCCAAgttacattgtcgatctgttcatggtgaacagctttgaatAcaccaaaaactcgtaaaagctctgatgtatct

atcttttttacaccgttttcatctgtgcatatggacagttttccctttgatatgtaacggtgaacagttgttctacttttgtttgttagtcttgatgcttcactg

atagatacaagagccataagaacctcagatccttccgtatttagccagtatgttctctagtgtggttcgttgtttttgcgtgagccatgagaacgaacca



ttgagatcatacttactttgcatgtcactcaaaaattttgcctcaaaactggtgagctgaatttttgcagttaaagcatcgtgtagtgtttttcttagtccgt

tatgtaggtaggaatctgatgtaatggttgttggtattttgtcaccattcatttttatctggttgttctcaagttcggttacgagatccatttgtctatctagt

tcaacttggaaaatcaacgtatcagtcgggcggcctcgcttatcaaccaccaatttcatattgctgtaagtgtttaaatctttacttattggtttcaaaacc

cattggttaagccttttaaactcatggtagttattttcaagcattaacatgaacttaaattcatcaaggctaatctctatatttgccttgtgagttttcttttg

tgttagttcttttaataaccactcataaatcctcatagagtatttgttttcaaaagacttaacatgttccagattatattttatgaatttttttaactggaaa

agataaggcaatatctcttcactaaaaactaattctaatttttcgcttgagaacttggcatagtttgtccactggaaaatctcaaagcctttaaccaaag

gattcctgatttccacagttctcgtcatcagctctctggttgctttagctaatacaccataagcattttccctactgatgttcatcatctgagcgtattggtt

ataagtgaacgataccgtccgttctttccttgtagggttttcaatcgtggggttgagtagtgccacacagcataaaattagcttggtttcatgctccgtta

agtcatagcgactaatcgctagttcatttgctttgaaaacaactaattcagacatacatctcaattggtctaggtgattttaatcactataccaattgaga

tgggctagtcaatgataattactagtccttttcctttgagttgtgggtatctgtaaattctgctagacctttgctggaaaacttgtaaattctgctagaccct

ctgtaaattccgctagacctttgtgtgttttttttgtttatattcaagtggttataatttatagaataaagaaagaataaaaaaagataaaaagaatagat

cccagccctgtgtataactcactactttagtcagttccgcagtattacaaaaggatgtcgcaaacgctgtttgctcctctacaaaacagaccttaaaacc

ctaaaggcttaagtagcaccctcgcaagctcgggcaaatcgctgaatattccttttgtctccgaccatcaggcacctgagtcgctgtctttttcgtgacat

tcagttcgctgcgctcacggctctggcagtgaatgggggtaaatggcactacaggcgccttttatggattcatgcaaggaaactacccataatacaag

aaaagcccgtcacgggcttctcagggcgttttatggcgggtctgctatgtggtgctatctgactttttgctgttcagcagttcctgccctctgattttccagt

ctggccacttcggattatcccgtgacaggtcattcagactggctaatgcacccagtaaggcagcggtatcatcaacaggcttacccgtcttactgtc 

pIG006 RNAT1 (3) 

accttgtcgccttgcgtataatatttgcccatggtgaaaacgggggcgaagaagttgtccatattggccacatttaaatcaaaactggtgaaactcacc

cagggattggctgaaacgaaaaacatattctcaataaaccctttagggaaataggccaggttttcaccgtaacacgccacatcttgcgaatatatgtgt

agaaactgccggaaatcgtcgtggtattcactccagagcgatgaaaacgtttcagtttgctcatggaaaacggtgtaacaagggtgaacactatccca

tatcaccagctcaccgtctttcattgccatacgaaattccggatgagcattcatcaggcgggcaagaatgtgaataaaggccggataaaacttgtgctt

atttttctttacggtctttaaaaaggccgtaatatccagctgaacggtctggttataggtacattgagcaactgactgaaatgcctcaaaatgttctttac

gatgccattgggatatatcaacggtggtatatccagtgatttttttctccattttagcttccttagctcctgaaaatctcgataactcaaaaaatacgcccg

gtagtgatcttatttcattatggtgaaagttggaacctcttacgtgcccgatcaatttaaatGAGTttcagttccacaGGTACCcagaaggtgcttC

CAAcccgtagaaaagatcaaaggatcttcttgagatcctttttttctgcgcgtaatctgctgcttgcaaacaaaaaaaccaccgctaccagcggtggtt

tgtttgccggatcaagagctaccaactctttttccgaaggtaactggcttcagcagagcgcagataccaaatactgttcttctagtgtagccgtagttag

gccaccacttcaagaactctgtagcaccgcctacatacctcgctctgctaatcctgttaccagtggctgctgccagtggcgataagtcgtgtcttaccgg

gttggactcaagacgatagttaccggataaggcgcagcggtcgggctgaacggggggttcgtgcacacagcccagcttggagcgaacgacctacac

cgaactgagatacctacagcgtgagctatgagaaagcgccacgcttcccgaagggagaaaggcggacaggtatccggtaagcggcagggtcggaa

caggagagcgcacgagggagcttccagggggaaacgcctggtatctttatagtcctgtcgggtttcgccacctctgacttgagcgtcgatttttgtgatg

ctcgtcaggggggcggagcctatggaaaaacgccagcaacgcggcctttttacggttcctggccttttgctggccttttgctcacatACGGaaaaaaa

aaccccgcccctgacagggcggggttttttttccaattattgaaggccgctaacgcggcctttttttgtttctggtctgccttaatcaatgactaagaattc

gcggccgcttctagagGGTCTCgCGACtttgctcggtctgcgaaagaggagaaatactaAATGagagACCtactagtagcggccgctgcagtt

aatcactgattaactcggtaccaaattccagaaaagaggcctcccgaaaggggggccttttttcgttttggtccttttgttatcaataaaaaaggggag

cggtttcccgctccccttattgttcgtcTACAaccaataaaaaacgcccggcggcaaccgagcgttctgaacaaatccagatggagttctgaggtcat

tactggatctatcaacaggagtccaagcgagctcgatatcatttaaattacgccccgccctgccactcatcgcagtactgttgtaattcattaagcattct

gccgacatggaagccatcacaaacggcatgatgaacctgaatcgccagcggcatcagc 

pIG007 RNAT2C (3) 

cggcatcagcaccttgtcgccttgcgtataatatttgcccatggtgaaaacgggggcgaagaagttgtccatattggccacatttaaatcaaaactggt

gaaactcacccagggattggctgaaacgaaaaacatattctcaataaaccctttagggaaataggccaggttttcaccgtaacacgccacatcttgcg

aatatatgtgtagaaactgccggaaatcgtcgtggtattcactccagagcgatgaaaacgtttcagtttgctcatggaaaacggtgtaacaagggtga

acactatcccatatcaccagctcaccgtctttcattgccatacgaaattccggatgagcattcatcaggcgggcaagaatgtgaataaaggccggata

aaacttgtgcttatttttctttacggtctttaaaaaggccgtaatatccagctgaacggtctggttataggtacattgagcaactgactgaaatgcctcaa



aatgttctttacgatgccattgggatatatcaacggtggtatatccagtgatttttttctccattttagcttccttagctcctgaaaatctcgataactcaaa

aaatacgcccggtagtgatcttatttcattatggtgaaagttggaacctcttacgtgcccgatcaatttaaatGAGTttcagttccacaGGTACCca

gaaggtgcttCCAAcccgtagaaaagatcaaaggatcttcttgagatcctttttttctgcgcgtaatctgctgcttgcaaacaaaaaaaccaccgctac

cagcggtggtttgtttgccggatcaagagctaccaactctttttccgaaggtaactggcttcagcagagcgcagataccaaatactgttcttctagtgta

gccgtagttaggccaccacttcaagaactctgtagcaccgcctacatacctcgctctgctaatcctgttaccagtggctgctgccagtggcgataagtcg

tgtcttaccgggttggactcaagacgatagttaccggataaggcgcagcggtcgggctgaacggggggttcgtgcacacagcccagcttggagcgaa

cgacctacaccgaactgagatacctacagcgtgagctatgagaaagcgccacgcttcccgaagggagaaaggcggacaggtatccggtaagcggc

agggtcggaacaggagagcgcacgagggagcttccagggggaaacgcctggtatctttatagtcctgtcgggtttcgccacctctgacttgagcgtcg

atttttgtgatgctcgtcaggggggcggagcctatggaaaaacgccagcaacgcggcctttttacggttcctggccttttgctggccttttgctcacatA

CGGaaaaaaaaaccccgcccctgacagggcggggttttttttccaattattgaaggccgctaacgcggcctttttttgtttctggtctgccttaatcaat

gactaagaattcgcggccgcttctagagGGTCTCgCGACtttggcctggccttacgggaaagaggagaaatactaAATGagagACCtactagt

agcggccgctgcagttaatcactgattaactcggtaccaaattccagaaaagaggcctcccgaaaggggggccttttttcgttttggtccttttgttatca

ataaaaaaggggagcggtttcccgctccccttattgttcgtcTACAaccaataaaaaacgcccggcggcaaccgagcgttctgaacaaatccagatg

gagttctgaggtcattactggatctatcaacaggagtccaagcgagctcgatatcatttaaattacgccccgccctgccactcatcgcagtactgttgta

attcattaagcattctgccgacatggaagccatcacaaacggcatgatgaacctgaatcgccag 

pIG008 RNAT3 (3) 

cggcatgatgaacctgaatcgccagcggcatcagcaccttgtcgccttgcgtataatatttgcccatggtgaaaacgggggcgaagaagttgtccatat

tggccacatttaaatcaaaactggtgaaactcacccagggattggctgaaacgaaaaacatattctcaataaaccctttagggaaataggccaggttt

tcaccgtaacacgccacatcttgcgaatatatgtgtagaaactgccggaaatcgtcgtggtattcactccagagcgatgaaaacgtttcagtttgctcat

ggaaaacggtgtaacaagggtgaacactatcccatatcaccagctcaccgtctttcattgccatacgaaattccggatgagcattcatcaggcgggca

agaatgtgaataaaggccggataaaacttgtgcttatttttctttacggtctttaaaaaggccgtaatatccagctgaacggtctggttataggtacatt

gagcaactgactgaaatgcctcaaaatgttctttacgatgccattgggatatatcaacggtggtatatccagtgatttttttctccattttagcttccttag

ctcctgaaaatctcgataactcaaaaaatacgcccggtagtgatcttatttcattatggtgaaagttggaacctcttacgtgcccgatcaatttaaatGA

GTttcagttccacaGGTACCcagaaggtgcttCCAAcccgtagaaaagatcaaaggatcttcttgagatcctttttttctgcgcgtaatctgctgctt

gcaaacaaaaaaaccaccgctaccagcggtggtttgtttgccggatcaagagctaccaactctttttccgaaggtaactggcttcagcagagcgcaga

taccaaatactgttcttctagtgtagccgtagttaggccaccacttcaagaactctgtagcaccgcctacatacctcgctctgctaatcctgttaccagtg

gctgctgccagtggcgataagtcgtgtcttaccgggttggactcaagacgatagttaccggataaggcgcagcggtcgggctgaacggggggttcgtg

cacacagcccagcttggagcgaacgacctacaccgaactgagatacctacagcgtgagctatgagaaagcgccacgcttcccgaagggagaaagg

cggacaggtatccggtaagcggcagggtcggaacaggagagcgcacgagggagcttccagggggaaacgcctggtatctttatagtcctgtcgggtt

tcgccacctctgacttgagcgtcgatttttgtgatgctcgtcaggggggcggagcctatggaaaaacgccagcaacgcggcctttttacggttcctggcc

ttttgctggccttttgctcacatACGGaaaaaaaaaccccgcccctgacagggcggggttttttttccaattattgaaggccgctaacgcggcctttttt

tgtttctggtctgccttaatcaatgactaagaattcgcggccgcttctagagGGTCTCgCGACatttgaaataaagaggagaaatactaAATGag

agACCtactagtagcggccgctgcagttaatcactgattaactcggtaccaaattccagaaaagaggcctcccgaaaggggggccttttttcgttttg

gtccttttgttatcaataaaaaaggggagcggtttcccgctccccttattgttcgtcTACAaccaataaaaaacgcccggcggcaaccgagcgttctg

aacaaatccagatggagttctgaggtcattactggatctatcaacaggagtccaagcgagctcgatatcatttaaattacgccccgccctgccactcat

cgcagtactgttgtaattcattaagcattctgccgacatggaagccatcacaaa 

pIG009 RNAT4 (3) 

tgcgtataatatttgcccatggtgaaaacgggggcgaagaagttgtccatattggccacatttaaatcaaaactggtgaaactcacccagggattggc

tgaaacgaaaaacatattctcaataaaccctttagggaaataggccaggttttcaccgtaacacgccacatcttgcgaatatatgtgtagaaactgcc

ggaaatcgtcgtggtattcactccagagcgatgaaaacgtttcagtttgctcatggaaaacggtgtaacaagggtgaacactatcccatatcaccagct

caccgtctttcattgccatacgaaattccggatgagcattcatcaggcgggcaagaatgtgaataaaggccggataaaacttgtgcttatttttctttac

ggtctttaaaaaggccgtaatatccagctgaacggtctggttataggtacattgagcaactgactgaaatgcctcaaaatgttctttacgatgccattgg

gatatatcaacggtggtatatccagtgatttttttctccattttagcttccttagctcctgaaaatctcgataactcaaaaaatacgcccggtagtgatctt



atttcattatggtgaaagttggaacctcttacgtgcccgatcaatttaaatGAGTttcagttccacaGGTACCcagaaggtgcttCCAAcccgtag

aaaagatcaaaggatcttcttgagatcctttttttctgcgcgtaatctgctgcttgcaaacaaaaaaaccaccgctaccagcggtggtttgtttgccgga

tcaagagctaccaactctttttccgaaggtaactggcttcagcagagcgcagataccaaatactgttcttctagtgtagccgtagttaggccaccacttc

aagaactctgtagcaccgcctacatacctcgctctgctaatcctgttaccagtggctgctgccagtggcgataagtcgtgtcttaccgggttggactcaa

gacgatagttaccggataaggcgcagcggtcgggctgaacggggggttcgtgcacacagcccagcttggagcgaacgacctacaccgaactgagat

acctacagcgtgagctatgagaaagcgccacgcttcccgaagggagaaaggcggacaggtatccggtaagcggcagggtcggaacaggagagcgc

acgagggagcttccagggggaaacgcctggtatctttatagtcctgtcgggtttcgccacctctgacttgagcgtcgatttttgtgatgctcgtcagggg

ggcggagcctatggaaaaacgccagcaacgcggcctttttacggttcctggccttttgctggccttttgctcacatACGGaaaaaaaaaccccgcccc

tgacagggcggggttttttttccaattattgaaggccgctaacgcggcctttttttgtttctggtctgccttaatcaatgactaagaattcgcggccgcttct

agagGGTCTCgCGACttatggttcggcgtggaaagaggagaaatactaAATGagagACCtactagtagcggccgctgcagttaatcactgatt

aactcggtaccaaattccagaaaagaggcctcccgaaaggggggccttttttcgttttggtccttttgttatcaataaaaaaggggagcggtttcccgct

ccccttattgttcgtcTACAaccaataaaaaacgcccggcggcaaccgagcgttctgaacaaatccagatggagttctgaggtcattactggatctat

caacaggagtccaagcgagctcgatatcatttaaattacgccccgccctgccactcatcgcagtactgttgtaattcattaagcattctgccgacatgga

agccatcacaaacggcatgatgaacctgaatcgccagcggcatcagcaccttgtcgcct 

pIG010 otsBA 

ACGGaaaaaaaaaccccgcccctgacagggcggggttttttttccaattattgaaggccgctaacgcggcctttttttgtttctggtctgccttaatcaa

tgactaagaattcgcggccgcttctagagGGTCTCgAATGacagaaccgttaaccgaaacccctgaactatccgcgaaatatgcctggttttttga

tcttgatggaacgctggcggaaatcaaaccgcatcccgatcaggtcgtcgtgcctgacaatattctgcaaggactacagctactggcaaccgcaagtg

atggtgcattggcattgatatcagggcgctcaatggtggagcttgacgcactggcaaaaccttatcgcttcccgttagcgggcgtgcatggggcggagc

gccgtgacatcaatggtaaaacacatatcgttcatctgccggatgcgattgcgcgtgatattagcgtgcaactgcatacagtcatcgctcagtatcccg

gcgcggagctggaggcgaaagggatggcttttgcgctgcattatcgtcaggctccgcagcatgaagacgcattaatgacattagcgcaacgtattact

cagatctggccacaaatggcgttacagcagggaaagtgtgttgtcgagatcaaaccgagaggtaccagtaaaggtgaggcaattgcagcttttatgc

aggaagctccctttatcgggcgaacgcccgtatttctgggcgatgatttaaccgatgaatctggcttcgcagtcgttaaccgactgggcggaatgtcag

taaaaattggcacaggtgcaactcaggcatcatggcgactggcgggtgtgccggatgtctggagctggcttgaaatgataaccaccgcattacaaca

aaaaagagaaaataacaggagtgatgactATGAGTCGTTTAGTCGTAGTATggattgcaccaccagacgagcacgccgccagtgccggtg

gccttgccgttggcatactgggggcactgaaagccgcaggcggactgtggtttggctggagtggtgaaacagggaatgaggatcagccgctaaaaaa

ggtgaaaaaaggtaacattacgtgggcctcttttaacctcagcgaacaggaccttgacgaatactacaaccaattctccaatgccgttctctggcccgc

ttttcattatcggctcgatctggtgcaatttcagcgtcctgcctgggacggctatctacgcgtaaatgcgttgctggcagataaattactgccgctgttgc

aagacgatgacattatctggatccacgattatcacctgttgccatttgcgcatgaattacgcaaacggggagtgaataatcgcattggtttctttctgca

tattcctttcccgacaccggaaatcttcaacgcgctgccgacatatgacaccttgcttgaacagctttgtgattatgatttgctgggtttccagacagaaa

acgatcgtctggcgttcctggattgtctttctaacctgacccgcgtcacgacacgtagcgcaaaaagccatacagcctggggcaaagcatttcgaaca

gaagtctacccgatcggcattgaaccgaaagaaatagccaaacaggctgccgggccactgccgccaaaactggcgcaacttaaagcggaactgaaa

aacgtacaaaatatcttttctgtcgaacggctggattattccaaaggtttgccagagcgttttctcgcctatgaagcgttgctggaaaaatatccgcagc

atcatggtaaaattcgttatacccagattgcaccaacgtcgcgtggtgatgtgcaagcctatcaggatattcgtcatcagctcgaaaatgaagctggac

gaattaatggtaaatacgggcaattaggctggacgccgctttattatttgaatcagcattttgaccgtaaattactgatgaaaatattccgctactctga

cgtgggcttagtgacgccactgcgtgacgggatgaacctggtagcaaaagagtatgttgctgctcaggacccagccaatccgggcgttcttgttctttc

gcaatttgcgggagcggcaaacgagttaacgtcggcgttaattgttaacccctacgatcgtgacgaagttgcagctgcgctggatcgtgcattgactat

gtcgctggcggaacgtatttcccgtcatgcagaaatgctggacgttatcgtgaaaaacgatattaaccactggcaggagtgcttcattagcgacctaaa

gcagatagttccgcgaagcgcggaaagccagcagcgcgataaagttgctacctttccaaagcttgcgtagtaataaTGGCagagACCtactagta

gcggccgctgcagttaatcactgattaactcggtaccaaattccagaaaagaggcctcccgaaaggggggccttttttcgttttggtccttttgttatcaa

taaaaaaggggagcggtttcccgctccccttattgttcgtcTACAaccaataaaaaacgcccggcggcaaccgagcgttctgaacaaatccagatgg

agttctgaggtcattactggatctatcaacaggagtccaagcgagctcgatatcatttaaattacgccccgccctgccactcatcgcagtactgttgtaa

ttcattaagcattctgccgacatggaagccatcacaaacggcatgatgaacctgaatcgccagcggcatcagcaccttgtcgccttgcgtataatattt

gcccatggtgaaaacgggggcgaagaagttgtccatattggccacatttaaatcaaaactggtgaaactcacccagggattggctgaaacgaaaaac



atattctcaataaaccctttagggaaataggccaggttttcaccgtaacacgccacatcttgcgaatatatgtgtagaaactgccggaaatcgtcgtgg

tattcactccagagcgatgaaaacgtttcagtttgctcatggaaaacggtgtaacaagggtgaacactatcccatatcaccagctcaccgtctttcattg

ccatacgaaattccggatgagcattcatcaggcgggcaagaatgtgaataaaggccggataaaacttgtgcttatttttctttacggtctttaaaaagg

ccgtaatatccagctgaacggtctggttataggtacattgagcaactgactgaaatgcctcaaaatgttctttacgatgccattgggatatatcaacggt

ggtatatccagtgatttttttctccattttagcttccttagctcctgaaaatctcgataactcaaaaaatacgcccggtagtgatcttatttcattatggtga

aagttggaacctcttacgtgcccgatcaatttaaatGAGTttcagttccacaGGTACCcagaaggtgcttCCAAcccgtagaaaagatcaaagg

atcttcttgagatcctttttttctgcgcgtaatctgctgcttgcaaacaaaaaaaccaccgctaccagcggtggtttgtttgccggatcaagagctaccaa

ctctttttccgaaggtaactggcttcagcagagcgcagataccaaatactgttcttctagtgtagccgtagttaggccaccacttcaagaactctgtagc

accgcctacatacctcgctctgctaatcctgttaccagtggctgctgccagtggcgataagtcgtgtcttaccgggttggactcaagacgatagttaccg

gataaggcgcagcggtcgggctgaacggggggttcgtgcacacagcccagcttggagcgaacgacctacaccgaactgagatacctacagcgtgag

ctatgagaaagcgccacgcttcccgaagggagaaaggcggacaggtatccggtaagcggcagggtcggaacaggagagcgcacgagggagcttcc

agggggaaacgcctggtatctttatagtcctgtcgggtttcgccacctctgacttgagcgtcgatttttgtgatgctcgtcaggggggcggagcctatgg

aaaaacgccagcaacgcggcctttttacggttcctggccttttgctggccttttgctcacat 

pIG012 Para (2) 

ACGGaaaaaaaaaccccgcccctgacagggcggggttttttttccaattattgaaggccgctaacgcggcctttttttgtttctggtctgccttaatcaa

tgactaagaattcgcggccgcttctagagGGTCTCgCTTCtagcatttttatccataagattagcggatcctacctgacgctttttatcgcaactctct

actgtttctcCATACCCGCGACagagACCtactagtagcggccgctgcagttaatcactgattaactcggtaccaaattccagaaaagaggcctc

ccgaaaggggggccttttttcgttttggtccttttgttatcaataaaaaaggggagcggtttcccgctccccttattgttcgtcTACAaccaataaaaaa

cgcccggcggcaaccgagcgttctgaacaaatccagatggagttctgaggtcattactggatctatcaacaggagtccaagcgagctcgatatcattt

aaattacgccccgccctgccactcatcgcagtactgttgtaattcattaagcattctgccgacatggaagccatcacaaacggcatgatgaacctgaat

cgccagcggcatcagcaccttgtcgccttgcgtataatatttgcccatggtgaaaacgggggcgaagaagttgtccatattggccacatttaaatcaaa

actggtgaaactcacccagggattggctgaaacgaaaaacatattctcaataaaccctttagggaaataggccaggttttcaccgtaacacgccacat

cttgcgaatatatgtgtagaaactgccggaaatcgtcgtggtattcactccagagcgatgaaaacgtttcagtttgctcatggaaaacggtgtaacaag

ggtgaacactatcccatatcaccagctcaccgtctttcattgccatacgaaattccggatgagcattcatcaggcgggcaagaatgtgaataaaggcc

ggataaaacttgtgcttatttttctttacggtctttaaaaaggccgtaatatccagctgaacggtctggttataggtacattgagcaactgactgaaatgc

ctcaaaatgttctttacgatgccattgggatatatcaacggtggtatatccagtgatttttttctccattttagcttccttagctcctgaaaatctcgataac

tcaaaaaatacgcccggtagtgatcttatttcattatggtgaaagttggaacctcttacgtgcccgatcaatttaaatGAGTttcagttccacaGGTA

CCcagaaggtgcttCCAAcccgtagaaaagatcaaaggatcttcttgagatcctttttttctgcgcgtaatctgctgcttgcaaacaaaaaaaccacc

gctaccagcggtggtttgtttgccggatcaagagctaccaactctttttccgaaggtaactggcttcagcagagcgcagataccaaatactgttcttcta

gtgtagccgtagttaggccaccacttcaagaactctgtagcaccgcctacatacctcgctctgctaatcctgttaccagtggctgctgccagtggcgata

agtcgtgtcttaccgggttggactcaagacgatagttaccggataaggcgcagcggtcgggctgaacggggggttcgtgcacacagcccagcttgga

gcgaacgacctacaccgaactgagatacctacagcgtgagctatgagaaagcgccacgcttcccgaagggagaaaggcggacaggtatccggtaa

gcggcagggtcggaacaggagagcgcacgagggagcttccagggggaaacgcctggtatctttatagtcctgtcgggtttcgccacctctgacttgag

cgtcgatttttgtgatgctcgtcaggggggcggagcctatggaaaaacgccagcaacgcggcctttttacggttcctggccttttgctggccttttgctca

cat 

pIG017 RNAT101 (3) 

ACGGaaaaaaaaaccccgcccctgacagggcggggttttttttccaattattgaaggccgctaacgcggcctttttttgtttctggtctgccttaatcaa

tgactaagaattcgcggccgcttctagagGGTCTCGCGACattatagatttactaccatcccacctcctagtgaaagaggagaaatactaAATG

aGAGACCtactagtagcggccgctgcagttaatcactgattaactcggtaccaaattccagaaaagaggcctcccgaaaggggggccttttttcgtt

ttggtccttttgttatcaataaaaaaggggagcggtttcccgctccccttattgttcgtcTACAaccaataaaaaacgcccggcggcaaccgagcgttc

tgaacaaatccagatggagttctgaggtcattactggatctatcaacaggagtccaagcgagctcgatatcatttaaattacgccccgccctgccactc

atcgcagtactgttgtaattcattaagcattctgccgacatggaagccatcacaaacggcatgatgaacctgaatcgccagcggcatcagcaccttgtc

gccttgcgtataatatttgcccatggtgaaaacgggggcgaagaagttgtccatattggccacatttaaatcaaaactggtgaaactcacccagggatt



ggctgaaacgaaaaacatattctcaataaaccctttagggaaataggccaggttttcaccgtaacacgccacatcttgcgaatatatgtgtagaaact

gccggaaatcgtcgtggtattcactccagagcgatgaaaacgtttcagtttgctcatggaaaacggtgtaacaagggtgaacactatcccatatcacc

agctcaccgtctttcattgccatacgaaattccggatgagcattcatcaggcgggcaagaatgtgaataaaggccggataaaacttgtgcttatttttct

ttacggtctttaaaaaggccgtaatatccagctgaacggtctggttataggtacattgagcaactgactgaaatgcctcaaaatgttctttacgatgcca

ttgggatatatcaacggtggtatatccagtgatttttttctccattttagcttccttagctcctgaaaatctcgataactcaaaaaatacgcccggtagtga

tcttatttcattatggtgaaagttggaacctcttacgtgcccgatcaatttaaatGAGTttcagttccacaGGTACCcagaaggtgcttCCAAcccg

tagaaaagatcaaaggatcttcttgagatcctttttttctgcgcgtaatctgctgcttgcaaacaaaaaaaccaccgctaccagcggtggtttgtttgcc

ggatcaagagctaccaactctttttccgaaggtaactggcttcagcagagcgcagataccaaatactgttcttctagtgtagccgtagttaggccacca

cttcaagaactctgtagcaccgcctacatacctcgctctgctaatcctgttaccagtggctgctgccagtggcgataagtcgtgtcttaccgggttggact

caagacgatagttaccggataaggcgcagcggtcgggctgaacggggggttcgtgcacacagcccagcttggagcgaacgacctacaccgaactga

gatacctacagcgtgagctatgagaaagcgccacgcttcccgaagggagaaaggcggacaggtatccggtaagcggcagggtcggaacaggagag

cgcacgagggagcttccagggggaaacgcctggtatctttatagtcctgtcgggtttcgccacctctgacttgagcgtcgatttttgtgatgctcgtcagg

ggggcggagcctatggaaaaacgccagcaacgcggcctttttacggttcctggccttttgctggccttttgctcacat 

pIG018 RNAT102 

ccaaatactgttcttctagtgtagccgtagttaggccaccacttcaagaactctgtagcaccgcctacatacctcgctctgctaatcctgttaccagtggc

tgctgccagtggcgataagtcgtgtcttaccgggttggactcaagacgatagttaccggataaggcgcagcggtcgggctgaacggggggttcgtgca

cacagcccagcttggagcgaacgacctacaccgaactgagatacctacagcgtgagctatgagaaagcgccacgcttcccgaagggagaaaggcg

gacaggtatccggtaagcggcagggtcggaacaggagagcgcacgagggagcttccagggggaaacgcctggtatctttatagtcctgtcgggtttc

gccacctctgacttgagcgtcgatttttgtgatgctcgtcaggggggcggagcctatggaaaaacgccagcaacgcggcctttttacggttcctggcctt

ttgctggccttttgctcacatACGGaaaaaaaaaccccgcccctgacagggcggggttttttttccaattattgaaggccgctaacgcggcctttttttg

tttctggtctgccttaatcaatgactaagaattcgcggccgcttctagagGGTCTCGCGACCATTTATATTAACTACCATCCCACCTCCT

AGTGAAAGAGGAGAAATACTAAATGagagACCtactagtagcggccgctgcagttaatcactgattaactcggtaccaaattccagaaa

agaggcctcccgaaaggggggccttttttcgttttggtccttttgttatcaataaaaaaggggagcggtttcccgctccccttattgttcgtcTACAacc

aataaaaaacgcccggcggcaaccgagcgttctgaacaaatccagatggagttctgaggtcattactggatctatcaacaggagtccaagcgagctc

gatatcatttaaattacgccccgccctgccactcatcgcagtactgttgtaattcattaagcattctgccgacatggaagccatcacaaacggcatgatg

aacctgaatcgccagcggcatcagcaccttgtcgccttgcgtataatatttgcccatggtgaaaacgggggcgaagaagttgtccatattggccacatt

taaatcaaaactggtgaaactcacccagggattggctgaaacgaaaaacatattctcaataaaccctttagggaaataggccaggttttcaccgtaac

acgccacatcttgcgaatatatgtgtagaaactgccggaaatcgtcgtggtattcactccagagcgatgaaaacgtttcagtttgctcatggaaaacgg

tgtaacaagggtgaacactatcccatatcaccagctcaccgtctttcattgccatacgaaattccggatgagcattcatcaggcgggcaagaatgtgaa

taaaggccggataaaacttgtgcttatttttctttacggtctttaaaaaggccgtaatatccagctgaacggtctggttataggtacattgagcaactga

ctgaaatgcctcaaaatgttctttacgatgccattgggatatatcaacggtggtatatccagtgatttttttctccattttagcttccttagctcctgaaaat

ctcgataactcaaaaaatacgcccggtagtgatcttatttcattatggtgaaagttggaacctcttacgtgcccgatcaatttaaatGAGTttcagttcc

acaGGTACCcagaaggtgcttCCAAcccgtagaaaagatcaaaggatcttcttgagatcctttttttctgcgcgtaatctgctgcttgcaaacaaaa

aaaccaccgctaccagcggtggtttgtttgccggatcaagagctaccaactctttttccgaaggtaactggcttcagcagagcgcagata 

pIG019 RNAT103 

ACCtactagtagcggccgctgcagttaatcactgattaactcggtaccaaattccagaaaagaggcctcccgaaaggggggccttttttcgttttggtc

cttttgttatcaataaaaaaggggagcggtttcccgctccccttattgttcgtcTACAaccaataaaaaacgcccggcggcaaccgagcgttctgaac

aaatccagatggagttctgaggtcattactggatctatcaacaggagtccaagcgagctcgatatcatttaaattacgccccgccctgccactcatcgc

agtactgttgtaattcattaagcattctgccgacatggaagccatcacaaacggcatgatgaacctgaatcgccagcggcatcagcaccttgtcgcctt

gcgtataatatttgcccatggtgaaaacgggggcgaagaagttgtccatattggccacatttaaatcaaaactggtgaaactcacccagggattggct

gaaacgaaaaacatattctcaataaaccctttagggaaataggccaggttttcaccgtaacacgccacatcttgcgaatatatgtgtagaaactgccg

gaaatcgtcgtggtattcactccagagcgatgaaaacgtttcagtttgctcatggaaaacggtgtaacaagggtgaacactatcccatatcaccagctc

accgtctttcattgccatacgaaattccggatgagcattcatcaggcgggcaagaatgtgaataaaggccggataaaacttgtgcttatttttctttacg



gtctttaaaaaggccgtaatatccagctgaacggtctggttataggtacattgagcaactgactgaaatgcctcaaaatgttctttacgatgccattggg

atatatcaacggtggtatatccagtgatttttttctccattttagcttccttagctcctgaaaatctcgataactcaaaaaatacgcccggtagtgatctta

tttcattatggtgaaagttggaacctcttacgtgcccgatcaatttaaatGAGTttcagttccacaGGTACCcagaaggtgcttCCAAcccgtaga

aaagatcaaaggatcttcttgagatcctttttttctgcgcgtaatctgctgcttgcaaacaaaaaaaccaccgctaccagcggtggtttgtttgccggatc

aagagctaccaactctttttccgaaggtaactggcttcagcagagcgcagataccaaatactgttcttctagtgtagccgtagttaggccaccacttcaa

gaactctgtagcaccgcctacatacctcgctctgctaatcctgttaccagtggctgctgccagtggcgataagtcgtgtcttaccgggttggactcaaga

cgatagttaccggataaggcgcagcggtcgggctgaacggggggttcgtgcacacagcccagcttggagcgaacgacctacaccgaactgagatac

ctacagcgtgagctatgagaaagcgccacgcttcccgaagggagaaaggcggacaggtatccggtaagcggcagggtcggaacaggagagcgcac

gagggagcttccagggggaaacgcctggtatctttatagtcctgtcgggtttcgccacctctgacttgagcgtcgatttttgtgatgctcgtcagggggg

cggagcctatggaaaaacgccagcaacgcggcctttttacggttcctggccttttgctggccttttgctcacatACGGaaaaaaaaaccccgcccctg

acagggcggggttttttttccaattattgaaggccgctaacgcggcctttttttgtttctggtctgccttaatcaatgactaagaattcgcggccgcttcta

gagGGTCTCGCGACATTATAGATTTGCTACCATCAACACTCCTAGTGAAAGAGGAGAAATACTAAATGagag 

pIG020 RNAT104 

gtggctgctgccagtggcgataagtcgtgtcttaccgggttggactcaagacgatagttaccggataaggcgcagcggtcgggctgaacggggggttc

gtgcacacagcccagcttggagcgaacgacctacaccgaactgagatacctacagcgtgagctatgagaaagcgccacgcttcccgaagggagaaa

ggcggacaggtatccggtaagcggcagggtcggaacaggagagcgcacgagggagcttccagggggaaacgcctggtatctttatagtcctgtcgg

gtttcgccacctctgacttgagcgtcgatttttgtgatgctcgtcaggggggcggagcctatggaaaaacgccagcaacgcggcctttttacggttcctg

gccttttgctggccttttgctcacatACGGaaaaaaaaaccccgcccctgacagggcggggttttttttccaattattgaaggccgctaacgcggcctt

tttttgtttctggtctgccttaatcaatgactaagaattcgcggccgcttctagagGGTCTCGCGACATTTATATATAACCCACACCTAGA

CCTCTAGTGAAAGAGGAGAAATACTAAATGagagACCtactagtagcggccgctgcagttaatcactgattaactcggtaccaaattc

cagaaaagaggcctcccgaaaggggggccttttttcgttttggtccttttgttatcaataaaaaaggggagcggtttcccgctccccttattgttcgtcTA

CAaccaataaaaaacgcccggcggcaaccgagcgttctgaacaaatccagatggagttctgaggtcattactggatctatcaacaggagtccaagc

gagctcgatatcatttaaattacgccccgccctgccactcatcgcagtactgttgtaattcattaagcattctgccgacatggaagccatcacaaacggc

atgatgaacctgaatcgccagcggcatcagcaccttgtcgccttgcgtataatatttgcccatggtgaaaacgggggcgaagaagttgtccatattggc

cacatttaaatcaaaactggtgaaactcacccagggattggctgaaacgaaaaacatattctcaataaaccctttagggaaataggccaggttttcac

cgtaacacgccacatcttgcgaatatatgtgtagaaactgccggaaatcgtcgtggtattcactccagagcgatgaaaacgtttcagtttgctcatgga

aaacggtgtaacaagggtgaacactatcccatatcaccagctcaccgtctttcattgccatacgaaattccggatgagcattcatcaggcgggcaaga

atgtgaataaaggccggataaaacttgtgcttatttttctttacggtctttaaaaaggccgtaatatccagctgaacggtctggttataggtacattgagc

aactgactgaaatgcctcaaaatgttctttacgatgccattgggatatatcaacggtggtatatccagtgatttttttctccattttagcttccttagctcct

gaaaatctcgataactcaaaaaatacgcccggtagtgatcttatttcattatggtgaaagttggaacctcttacgtgcccgatcaatttaaatGAGTtt

cagttccacaGGTACCcagaaggtgcttCCAAcccgtagaaaagatcaaaggatcttcttgagatcctttttttctgcgcgtaatctgctgcttgca

aacaaaaaaaccaccgctaccagcggtggtttgtttgccggatcaagagctaccaactctttttccgaaggtaactggcttcagcagagcgcagatac

caaatactgttcttctagtgtagccgtagttaggccaccacttcaagaactctgtagcaccgcctacatacctcgctctgctaatcctgttacca 

pIG021 RNAT105 

ACCtactagtagcggccgctgcagttaatcactgattaactcggtaccaaattccagaaaagaggcctcccgaaaggggggccttttttcgttttggtc

cttttgttatcaataaaaaaggggagcggtttcccgctccccttattgttcgtcTACAaccaataaaaaacgcccggcggcaaccgagcgttctgaac

aaatccagatggagttctgaggtcattactggatctatcaacaggagtccaagcgagctcgatatcatttaaattacgccccgccctgccactcatcgc

agtactgttgtaattcattaagcattctgccgacatggaagccatcacaaacggcatgatgaacctgaatcgccagcggcatcagcaccttgtcgcctt

gcgtataatatttgcccatggtgaaaacgggggcgaagaagttgtccatattggccacatttaaatcaaaactggtgaaactcacccagggattggct

gaaacgaaaaacatattctcaataaaccctttagggaaataggccaggttttcaccgtaacacgccacatcttgcgaatatatgtgtagaaactgccg

gaaatcgtcgtggtattcactccagagcgatgaaaacgtttcagtttgctcatggaaaacggtgtaacaagggtgaacactatcccatatcaccagctc

accgtctttcattgccatacgaaattccggatgagcattcatcaggcgggcaagaatgtgaataaaggccggataaaacttgtgcttatttttctttacg

gtctttaaaaaggccgtaatatccagctgaacggtctggttataggtacattgagcaactgactgaaatgcctcaaaatgttctttacgatgccattggg



atatatcaacggtggtatatccagtgatttttttctccattttagcttccttagctcctgaaaatctcgataactcaaaaaatacgcccggtagtgatctta

tttcattatggtgaaagttggaacctcttacgtgcccgatcaatttaaatGAGTttcagttccacaGGTACCcagaaggtgcttCCAAcccgtaga

aaagatcaaaggatcttcttgagatcctttttttctgcgcgtaatctgctgcttgcaaacaaaaaaaccaccgctaccagcggtggtttgtttgccggatc

aagagctaccaactctttttccgaaggtaactggcttcagcagagcgcagataccaaatactgttcttctagtgtagccgtagttaggccaccacttcaa

gaactctgtagcaccgcctacatacctcgctctgctaatcctgttaccagtggctgctgccagtggcgataagtcgtgtcttaccgggttggactcaaga

cgatagttaccggataaggcgcagcggtcgggctgaacggggggttcgtgcacacagcccagcttggagcgaacgacctacaccgaactgagatac

ctacagcgtgagctatgagaaagcgccacgcttcccgaagggagaaaggcggacaggtatccggtaagcggcagggtcggaacaggagagcgcac

gagggagcttccagggggaaacgcctggtatctttatagtcctgtcgggtttcgccacctctgacttgagcgtcgatttttgtgatgctcgtcagggggg

cggagcctatggaaaaacgccagcaacgcggcctttttacggttcctggccttttgctggccttttgctcacatACGGaaaaaaaaaccccgcccctg

acagggcggggttttttttccaattattgaaggccgctaacgcggcctttttttgtttctggtctgccttaatcaatgactaagaattcgcggccgcttcta

gagGGTCTCGCGACATTTATACTTACCCCACACCTAGACTCCTAGTGAAAGAGGAGAAATACTAAATGagag 

pIG022 RNAT106 

tggctgctgccagtggcgataagtcgtgtcttaccgggttggactcaagacgatagttaccggataaggcgcagcggtcgggctgaacggggggttcg

tgcacacagcccagcttggagcgaacgacctacaccgaactgagatacctacagcgtgagctatgagaaagcgccacgcttcccgaagggagaaag

gcggacaggtatccggtaagcggcagggtcggaacaggagagcgcacgagggagcttccagggggaaacgcctggtatctttatagtcctgtcgggt

ttcgccacctctgacttgagcgtcgatttttgtgatgctcgtcaggggggcggagcctatggaaaaacgccagcaacgcggcctttttacggttcctggc

cttttgctggccttttgctcacatACGGaaaaaaaaaccccgcccctgacagggcggggttttttttccaattattgaaggccgctaacgcggccttttt

ttgtttctggtctgccttaatcaatgactaagaattcgcggccgcttctagagGGTCTCGCGACATTCTAGATTTGCTACCATCTATCCT

CCTAGTGAAAGAGGAGAAATACTAAATGagagACCtactagtagcggccgctgcagttaatcactgattaactcggtaccaaattccag

aaaagaggcctcccgaaaggggggccttttttcgttttggtccttttgttatcaataaaaaaggggagcggtttcccgctccccttattgttcgtcTACA

accaataaaaaacgcccggcggcaaccgagcgttctgaacaaatccagatggagttctgaggtcattactggatctatcaacaggagtccaagcgag

ctcgatatcatttaaattacgccccgccctgccactcatcgcagtactgttgtaattcattaagcattctgccgacatggaagccatcacaaacggcatg

atgaacctgaatcgccagcggcatcagcaccttgtcgccttgcgtataatatttgcccatggtgaaaacgggggcgaagaagttgtccatattggccac

atttaaatcaaaactggtgaaactcacccagggattggctgaaacgaaaaacatattctcaataaaccctttagggaaataggccaggttttcaccgt

aacacgccacatcttgcgaatatatgtgtagaaactgccggaaatcgtcgtggtattcactccagagcgatgaaaacgtttcagtttgctcatggaaaa

cggtgtaacaagggtgaacactatcccatatcaccagctcaccgtctttcattgccatacgaaattccggatgagcattcatcaggcgggcaagaatgt

gaataaaggccggataaaacttgtgcttatttttctttacggtctttaaaaaggccgtaatatccagctgaacggtctggttataggtacattgagcaac

tgactgaaatgcctcaaaatgttctttacgatgccattgggatatatcaacggtggtatatccagtgatttttttctccattttagcttccttagctcctgaa

aatctcgataactcaaaaaatacgcccggtagtgatcttatttcattatggtgaaagttggaacctcttacgtgcccgatcaatttaaatGAGTttcag

ttccacaGGTACCcagaaggtgcttCCAAcccgtagaaaagatcaaaggatcttcttgagatcctttttttctgcgcgtaatctgctgcttgcaaac

aaaaaaaccaccgctaccagcggtggtttgtttgccggatcaagagctaccaactctttttccgaaggtaactggcttcagcagagcgcagataccaa

atactgttcttctagtgtagccgtagttaggccaccacttcaagaactctgtagcaccgcctacatacctcgctctgctaatcctgttaccag 

pIG023 RNAT107 

ttaccagtggctgctgccagtggcgataagtcgtgtcttaccgggttggactcaagacgatagttaccggataaggcgcagcggtcgggctgaacggg

gggttcgtgcacacagcccagcttggagcgaacgacctacaccgaactgagatacctacagcgtgagctatgagaaagcgccacgcttcccgaagg

gagaaaggcggacaggtatccggtaagcggcagggtcggaacaggagagcgcacgagggagcttccagggggaaacgcctggtatctttatagtcc

tgtcgggtttcgccacctctgacttgagcgtcgatttttgtgatgctcgtcaggggggcggagcctatggaaaaacgccagcaacgcggcctttttacgg

ttcctggccttttgctggccttttgctcacatACGGaaaaaaaaaccccgcccctgacagggcggggttttttttccaattattgaaggccgctaacgc

ggcctttttttgtttctggtctgccttaatcaatgactaagaattcgcggccgcttctagagGGTCTCGCGACATTCTGGATTTGCTACCATC

TATCCTCCTAGTGAAAGAGGAGAAATACTAAATGagagACCtactagtagcggccgctgcagttaatcactgattaactcggtacca

aattccagaaaagaggcctcccgaaaggggggccttttttcgttttggtccttttgttatcaataaaaaaggggagcggtttcccgctccccttattgttc

gtcTACAaccaataaaaaacgcccggcggcaaccgagcgttctgaacaaatccagatggagttctgaggtcattactggatctatcaacaggagtc

caagcgagctcgatatcatttaaattacgccccgccctgccactcatcgcagtactgttgtaattcattaagcattctgccgacatggaagccatcacaa



acggcatgatgaacctgaatcgccagcggcatcagcaccttgtcgccttgcgtataatatttgcccatggtgaaaacgggggcgaagaagttgtccat

attggccacatttaaatcaaaactggtgaaactcacccagggattggctgaaacgaaaaacatattctcaataaaccctttagggaaataggccaggt

tttcaccgtaacacgccacatcttgcgaatatatgtgtagaaactgccggaaatcgtcgtggtattcactccagagcgatgaaaacgtttcagtttgctc

atggaaaacggtgtaacaagggtgaacactatcccatatcaccagctcaccgtctttcattgccatacgaaattccggatgagcattcatcaggcggg

caagaatgtgaataaaggccggataaaacttgtgcttatttttctttacggtctttaaaaaggccgtaatatccagctgaacggtctggttataggtaca

ttgagcaactgactgaaatgcctcaaaatgttctttacgatgccattgggatatatcaacggtggtatatccagtgatttttttctccattttagcttcctta

gctcctgaaaatctcgataactcaaaaaatacgcccggtagtgatcttatttcattatggtgaaagttggaacctcttacgtgcccgatcaatttaaatG

AGTttcagttccacaGGTACCcagaaggtgcttCCAAcccgtagaaaagatcaaaggatcttcttgagatcctttttttctgcgcgtaatctgctgc

ttgcaaacaaaaaaaccaccgctaccagcggtggtttgtttgccggatcaagagctaccaactctttttccgaaggtaactggcttcagcagagcgca

gataccaaatactgttcttctagtgtagccgtagttaggccaccacttcaagaactctgtagcaccgcctacatacctcgctctgctaatcctg 

pIG024 RNAT108 

gcaccgcctacatacctcgctctgctaatcctgttaccagtggctgctgccagtggcgataagtcgtgtcttaccgggttggactcaagacgatagttac

cggataaggcgcagcggtcgggctgaacggggggttcgtgcacacagcccagcttggagcgaacgacctacaccgaactgagatacctacagcgtg

agctatgagaaagcgccacgcttcccgaagggagaaaggcggacaggtatccggtaagcggcagggtcggaacaggagagcgcacgagggagct

tccagggggaaacgcctggtatctttatagtcctgtcgggtttcgccacctctgacttgagcgtcgatttttgtgatgctcgtcaggggggcggagcctat

ggaaaaacgccagcaacgcggcctttttacggttcctggccttttgctggccttttgctcacatACGGaaaaaaaaaccccgcccctgacagggcgg

ggttttttttccaattattgaaggccgctaacgcggcctttttttgtttctggtctgccttaatcaatgactaagaattcgcggccgcttctagagGGTCT

CGCGACATTTATACTTAACCCACACCTAGACCTCTAGTGAAAGAGGAGAAATACTAAATGagagACCtactagtagcgg

ccgctgcagttaatcactgattaactcggtaccaaattccagaaaagaggcctcccgaaaggggggccttttttcgttttggtccttttgttatcaataaa

aaaggggagcggtttcccgctccccttattgttcgtcTACAaccaataaaaaacgcccggcggcaaccgagcgttctgaacaaatccagatggagtt

ctgaggtcattactggatctatcaacaggagtccaagcgagctcgatatcatttaaattacgccccgccctgccactcatcgcagtactgttgtaattca

ttaagcattctgccgacatggaagccatcacaaacggcatgatgaacctgaatcgccagcggcatcagcaccttgtcgccttgcgtataatatttgccc

atggtgaaaacgggggcgaagaagttgtccatattggccacatttaaatcaaaactggtgaaactcacccagggattggctgaaacgaaaaacatat

tctcaataaaccctttagggaaataggccaggttttcaccgtaacacgccacatcttgcgaatatatgtgtagaaactgccggaaatcgtcgtggtattc

actccagagcgatgaaaacgtttcagtttgctcatggaaaacggtgtaacaagggtgaacactatcccatatcaccagctcaccgtctttcattgccat

acgaaattccggatgagcattcatcaggcgggcaagaatgtgaataaaggccggataaaacttgtgcttatttttctttacggtctttaaaaaggccgt

aatatccagctgaacggtctggttataggtacattgagcaactgactgaaatgcctcaaaatgttctttacgatgccattgggatatatcaacggtggta

tatccagtgatttttttctccattttagcttccttagctcctgaaaatctcgataactcaaaaaatacgcccggtagtgatcttatttcattatggtgaaagt

tggaacctcttacgtgcccgatcaatttaaatGAGTttcagttccacaGGTACCcagaaggtgcttCCAAcccgtagaaaagatcaaaggatctt

cttgagatcctttttttctgcgcgtaatctgctgcttgcaaacaaaaaaaccaccgctaccagcggtggtttgtttgccggatcaagagctaccaactctt

tttccgaaggtaactggcttcagcagagcgcagataccaaatactgttcttctagtgtagccgtagttaggccaccacttcaagaactctgta 

pIG025 RNAT109 

ctgttaccagtggctgctgccagtggcgataagtcgtgtcttaccgggttggactcaagacgatagttaccggataaggcgcagcggtcgggctgaac

ggggggttcgtgcacacagcccagcttggagcgaacgacctacaccgaactgagatacctacagcgtgagctatgagaaagcgccacgcttcccga

agggagaaaggcggacaggtatccggtaagcggcagggtcggaacaggagagcgcacgagggagcttccagggggaaacgcctggtatctttata

gtcctgtcgggtttcgccacctctgacttgagcgtcgatttttgtgatgctcgtcaggggggcggagcctatggaaaaacgccagcaacgcggccttttt

acggttcctggccttttgctggccttttgctcacatACGGaaaaaaaaaccccgcccctgacagggcggggttttttttccaattattgaaggccgcta

acgcggcctttttttgtttctggtctgccttaatcaatgactaagaattcgcggccgcttctagagGGTCTCGCGACATTTATACTTACCCCAC

ACATAGACCTCTAGTGAAAGAGGAGAAATACTAAATGagagACCtactagtagcggccgctgcagttaatcactgattaactcggt

accaaattccagaaaagaggcctcccgaaaggggggccttttttcgttttggtccttttgttatcaataaaaaaggggagcggtttcccgctccccttatt

gttcgtcTACAaccaataaaaaacgcccggcggcaaccgagcgttctgaacaaatccagatggagttctgaggtcattactggatctatcaacagga

gtccaagcgagctcgatatcatttaaattacgccccgccctgccactcatcgcagtactgttgtaattcattaagcattctgccgacatggaagccatca

caaacggcatgatgaacctgaatcgccagcggcatcagcaccttgtcgccttgcgtataatatttgcccatggtgaaaacgggggcgaagaagttgtc



catattggccacatttaaatcaaaactggtgaaactcacccagggattggctgaaacgaaaaacatattctcaataaaccctttagggaaataggcca

ggttttcaccgtaacacgccacatcttgcgaatatatgtgtagaaactgccggaaatcgtcgtggtattcactccagagcgatgaaaacgtttcagtttg

ctcatggaaaacggtgtaacaagggtgaacactatcccatatcaccagctcaccgtctttcattgccatacgaaattccggatgagcattcatcaggcg

ggcaagaatgtgaataaaggccggataaaacttgtgcttatttttctttacggtctttaaaaaggccgtaatatccagctgaacggtctggttataggta

cattgagcaactgactgaaatgcctcaaaatgttctttacgatgccattgggatatatcaacggtggtatatccagtgatttttttctccattttagcttcct

tagctcctgaaaatctcgataactcaaaaaatacgcccggtagtgatcttatttcattatggtgaaagttggaacctcttacgtgcccgatcaatttaaa

tGAGTttcagttccacaGGTACCcagaaggtgcttCCAAcccgtagaaaagatcaaaggatcttcttgagatcctttttttctgcgcgtaatctgct

gcttgcaaacaaaaaaaccaccgctaccagcggtggtttgtttgccggatcaagagctaccaactctttttccgaaggtaactggcttcagcagagcgc

agataccaaatactgttcttctagtgtagccgtagttaggccaccacttcaagaactctgtagcaccgcctacatacctcgctctgctaatc 

pIG026 RNAT110 

tgtagcaccgcctacatacctcgctctgctaatcctgttaccagtggctgctgccagtggcgataagtcgtgtcttaccgggttggactcaagacgatag

ttaccggataaggcgcagcggtcgggctgaacggggggttcgtgcacacagcccagcttggagcgaacgacctacaccgaactgagatacctacag

cgtgagctatgagaaagcgccacgcttcccgaagggagaaaggcggacaggtatccggtaagcggcagggtcggaacaggagagcgcacgaggg

agcttccagggggaaacgcctggtatctttatagtcctgtcgggtttcgccacctctgacttgagcgtcgatttttgtgatgctcgtcaggggggcggag

cctatggaaaaacgccagcaacgcggcctttttacggttcctggccttttgctggccttttgctcacatACGGaaaaaaaaaccccgcccctgacagg

gcggggttttttttccaattattgaaggccgctaacgcggcctttttttgtttctggtctgccttaatcaatgactaagaattcgcggccgcttctagagGG

TCTCGCGACATTTATAATTAACCCACACCTAGACCTCTAGTGAAAGAGGAGAAATACTAAATGagagACCtactagtag

cggccgctgcagttaatcactgattaactcggtaccaaattccagaaaagaggcctcccgaaaggggggccttttttcgttttggtccttttgttatcaat

aaaaaaggggagcggtttcccgctccccttattgttcgtcTACAaccaataaaaaacgcccggcggcaaccgagcgttctgaacaaatccagatgg

agttctgaggtcattactggatctatcaacaggagtccaagcgagctcgatatcatttaaattacgccccgccctgccactcatcgcagtactgttgtaa

ttcattaagcattctgccgacatggaagccatcacaaacggcatgatgaacctgaatcgccagcggcatcagcaccttgtcgccttgcgtataatattt

gcccatggtgaaaacgggggcgaagaagttgtccatattggccacatttaaatcaaaactggtgaaactcacccagggattggctgaaacgaaaaac

atattctcaataaaccctttagggaaataggccaggttttcaccgtaacacgccacatcttgcgaatatatgtgtagaaactgccggaaatcgtcgtgg

tattcactccagagcgatgaaaacgtttcagtttgctcatggaaaacggtgtaacaagggtgaacactatcccatatcaccagctcaccgtctttcattg

ccatacgaaattccggatgagcattcatcaggcgggcaagaatgtgaataaaggccggataaaacttgtgcttatttttctttacggtctttaaaaagg

ccgtaatatccagctgaacggtctggttataggtacattgagcaactgactgaaatgcctcaaaatgttctttacgatgccattgggatatatcaacggt

ggtatatccagtgatttttttctccattttagcttccttagctcctgaaaatctcgataactcaaaaaatacgcccggtagtgatcttatttcattatggtga

aagttggaacctcttacgtgcccgatcaatttaaatGAGTttcagttccacaGGTACCcagaaggtgcttCCAAcccgtagaaaagatcaaagg

atcttcttgagatcctttttttctgcgcgtaatctgctgcttgcaaacaaaaaaaccaccgctaccagcggtggtttgtttgccggatcaagagctaccaa

ctctttttccgaaggtaactggcttcagcagagcgcagataccaaatactgttcttctagtgtagccgtagttaggccaccacttcaagaactc 

pIG027 RNAT111 

tacatacctcgctctgctaatcctgttaccagtggctgctgccagtggcgataagtcgtgtcttaccgggttggactcaagacgatagttaccggataag

gcgcagcggtcgggctgaacggggggttcgtgcacacagcccagcttggagcgaacgacctacaccgaactgagatacctacagcgtgagctatga

gaaagcgccacgcttcccgaagggagaaaggcggacaggtatccggtaagcggcagggtcggaacaggagagcgcacgagggagcttccagggg

gaaacgcctggtatctttatagtcctgtcgggtttcgccacctctgacttgagcgtcgatttttgtgatgctcgtcaggggggcggagcctatggaaaaa

cgccagcaacgcggcctttttacggttcctggccttttgctggccttttgctcacatACGGaaaaaaaaaccccgcccctgacagggcggggtttttttt

ccaattattgaaggccgctaacgcggcctttttttgtttctggtctgccttaatcaatgactaagaattcgcggccgcttctagagGGTCTCGCGAC

ATTCTAGATTTGCTGCCATCTATCCTCCTAGTGAAAGAGGAGAAATACTAAATGagagACCtactagtagcggccgctgcag

ttaatcactgattaactcggtaccaaattccagaaaagaggcctcccgaaaggggggccttttttcgttttggtccttttgttatcaataaaaaagggga

gcggtttcccgctccccttattgttcgtcTACAaccaataaaaaacgcccggcggcaaccgagcgttctgaacaaatccagatggagttctgaggtca

ttactggatctatcaacaggagtccaagcgagctcgatatcatttaaattacgccccgccctgccactcatcgcagtactgttgtaattcattaagcattc

tgccgacatggaagccatcacaaacggcatgatgaacctgaatcgccagcggcatcagcaccttgtcgccttgcgtataatatttgcccatggtgaaa

acgggggcgaagaagttgtccatattggccacatttaaatcaaaactggtgaaactcacccagggattggctgaaacgaaaaacatattctcaataa



accctttagggaaataggccaggttttcaccgtaacacgccacatcttgcgaatatatgtgtagaaactgccggaaatcgtcgtggtattcactccaga

gcgatgaaaacgtttcagtttgctcatggaaaacggtgtaacaagggtgaacactatcccatatcaccagctcaccgtctttcattgccatacgaaatt

ccggatgagcattcatcaggcgggcaagaatgtgaataaaggccggataaaacttgtgcttatttttctttacggtctttaaaaaggccgtaatatcca

gctgaacggtctggttataggtacattgagcaactgactgaaatgcctcaaaatgttctttacgatgccattgggatatatcaacggtggtatatccagt

gatttttttctccattttagcttccttagctcctgaaaatctcgataactcaaaaaatacgcccggtagtgatcttatttcattatggtgaaagttggaacc

tcttacgtgcccgatcaatttaaatGAGTttcagttccacaGGTACCcagaaggtgcttCCAAcccgtagaaaagatcaaaggatcttcttgaga

tcctttttttctgcgcgtaatctgctgcttgcaaacaaaaaaaccaccgctaccagcggtggtttgtttgccggatcaagagctaccaactctttttccga

aggtaactggcttcagcagagcgcagataccaaatactgttcttctagtgtagccgtagttaggccaccacttcaagaactctgtagcaccgcc 

pIG028 RNAT112 

ccagtggctgctgccagtggcgataagtcgtgtcttaccgggttggactcaagacgatagttaccggataaggcgcagcggtcgggctgaacggggg

gttcgtgcacacagcccagcttggagcgaacgacctacaccgaactgagatacctacagcgtgagctatgagaaagcgccacgcttcccgaaggga

gaaaggcggacaggtatccggtaagcggcagggtcggaacaggagagcgcacgagggagcttccagggggaaacgcctggtatctttatagtcctg

tcgggtttcgccacctctgacttgagcgtcgatttttgtgatgctcgtcaggggggcggagcctatggaaaaacgccagcaacgcggcctttttacggtt

cctggccttttgctggccttttgctcacatACGGaaaaaaaaaccccgcccctgacagggcggggttttttttccaattattgaaggccgctaacgcgg

cctttttttgtttctggtctgccttaatcaatgactaagaattcgcggccgcttctagagGGTCTCGCGACATTATAGATTTGCTACCATCT

ACGCTCCTAGTGAAAGAGGAGAAATACTAAATGagagACCtactagtagcggccgctgcagttaatcactgattaactcggtaccaa

attccagaaaagaggcctcccgaaaggggggccttttttcgttttggtccttttgttatcaataaaaaaggggagcggtttcccgctccccttattgttcg

tcTACAaccaataaaaaacgcccggcggcaaccgagcgttctgaacaaatccagatggagttctgaggtcattactggatctatcaacaggagtcc

aagcgagctcgatatcatttaaattacgccccgccctgccactcatcgcagtactgttgtaattcattaagcattctgccgacatggaagccatcacaaa

cggcatgatgaacctgaatcgccagcggcatcagcaccttgtcgccttgcgtataatatttgcccatggtgaaaacgggggcgaagaagttgtccatat

tggccacatttaaatcaaaactggtgaaactcacccagggattggctgaaacgaaaaacatattctcaataaaccctttagggaaataggccaggttt

tcaccgtaacacgccacatcttgcgaatatatgtgtagaaactgccggaaatcgtcgtggtattcactccagagcgatgaaaacgtttcagtttgctcat

ggaaaacggtgtaacaagggtgaacactatcccatatcaccagctcaccgtctttcattgccatacgaaattccggatgagcattcatcaggcgggca

agaatgtgaataaaggccggataaaacttgtgcttatttttctttacggtctttaaaaaggccgtaatatccagctgaacggtctggttataggtacatt

gagcaactgactgaaatgcctcaaaatgttctttacgatgccattgggatatatcaacggtggtatatccagtgatttttttctccattttagcttccttag

ctcctgaaaatctcgataactcaaaaaatacgcccggtagtgatcttatttcattatggtgaaagttggaacctcttacgtgcccgatcaatttaaatGA

GTttcagttccacaGGTACCcagaaggtgcttCCAAcccgtagaaaagatcaaaggatcttcttgagatcctttttttctgcgcgtaatctgctgctt

gcaaacaaaaaaaccaccgctaccagcggtggtttgtttgccggatcaagagctaccaactctttttccgaaggtaactggcttcagcagagcgcaga

taccaaatactgttcttctagtgtagccgtagttaggccaccacttcaagaactctgtagcaccgcctacatacctcgctctgctaatcctgtta 

pIG029 RNAT113 

ctgccagtggcgataagtcgtgtcttaccgggttggactcaagacgatagttaccggataaggcgcagcggtcgggctgaacggggggttcgtgcaca

cagcccagcttggagcgaacgacctacaccgaactgagatacctacagcgtgagctatgagaaagcgccacgcttcccgaagggagaaaggcgga

caggtatccggtaagcggcagggtcggaacaggagagcgcacgagggagcttccagggggaaacgcctggtatctttatagtcctgtcgggtttcgc

cacctctgacttgagcgtcgatttttgtgatgctcgtcaggggggcggagcctatggaaaaacgccagcaacgcggcctttttacggttcctggcctttt

gctggccttttgctcacatACGGaaaaaaaaaccccgcccctgacagggcggggttttttttccaattattgaaggccgctaacgcggcctttttttgtt

tctggtctgccttaatcaatgactaagaattcgcggccgcttctagagGGTCTCGCGACATTCTAGATTTACTACCATCTATCCTCCTA

GTGAAAGAGGAGAAATACTAAATGagagACCtactagtagcggccgctgcagttaatcactgattaactcggtaccaaattccagaaaa

gaggcctcccgaaaggggggccttttttcgttttggtccttttgttatcaataaaaaaggggagcggtttcccgctccccttattgttcgtcTACAacca

ataaaaaacgcccggcggcaaccgagcgttctgaacaaatccagatggagttctgaggtcattactggatctatcaacaggagtccaagcgagctcg

atatcatttaaattacgccccgccctgccactcatcgcagtactgttgtaattcattaagcattctgccgacatggaagccatcacaaacggcatgatga

acctgaatcgccagcggcatcagcaccttgtcgccttgcgtataatatttgcccatggtgaaaacgggggcgaagaagttgtccatattggccacattt

aaatcaaaactggtgaaactcacccagggattggctgaaacgaaaaacatattctcaataaaccctttagggaaataggccaggttttcaccgtaac

acgccacatcttgcgaatatatgtgtagaaactgccggaaatcgtcgtggtattcactccagagcgatgaaaacgtttcagtttgctcatggaaaacgg



tgtaacaagggtgaacactatcccatatcaccagctcaccgtctttcattgccatacgaaattccggatgagcattcatcaggcgggcaagaatgtgaa

taaaggccggataaaacttgtgcttatttttctttacggtctttaaaaaggccgtaatatccagctgaacggtctggttataggtacattgagcaactga

ctgaaatgcctcaaaatgttctttacgatgccattgggatatatcaacggtggtatatccagtgatttttttctccattttagcttccttagctcctgaaaat

ctcgataactcaaaaaatacgcccggtagtgatcttatttcattatggtgaaagttggaacctcttacgtgcccgatcaatttaaatGAGTttcagttcc

acaGGTACCcagaaggtgcttCCAAcccgtagaaaagatcaaaggatcttcttgagatcctttttttctgcgcgtaatctgctgcttgcaaacaaaa

aaaccaccgctaccagcggtggtttgtttgccggatcaagagctaccaactctttttccgaaggtaactggcttcagcagagcgcagataccaaatact

gttcttctagtgtagccgtagttaggccaccacttcaagaactctgtagcaccgcctacatacctcgctctgctaatcctgttaccagtggctg 

pIG030 RNAT114 

ctaccagcggtggtttgtttgccggatcaagagctaccaactctttttccgaaggtaactggcttcagcagagcgcagataccaaatactgttcttctag

tgtagccgtagttaggccaccacttcaagaactctgtagcaccgcctacatacctcgctctgctaatcctgttaccagtggctgctgccagtggcgataa

gtcgtgtcttaccgggttggactcaagacgatagttaccggataaggcgcagcggtcgggctgaacggggggttcgtgcacacagcccagcttggag

cgaacgacctacaccgaactgagatacctacagcgtgagctatgagaaagcgccacgcttcccgaagggagaaaggcggacaggtatccggtaag

cggcagggtcggaacaggagagcgcacgagggagcttccagggggaaacgcctggtatctttatagtcctgtcgggtttcgccacctctgacttgagc

gtcgatttttgtgatgctcgtcaggggggcggagcctatggaaaaacgccagcaacgcggcctttttacggttcctggccttttgctggccttttgctcac

atACGGaaaaaaaaaccccgcccctgacagggcggggttttttttccaattattgaaggccgctaacgcggcctttttttgtttctggtctgccttaatc

aatgactaagaattcgcggccgcttctagagGGTCTCGCGACATTTATAATTAACCCCCACATAGACCTCTAGTGAAAGAGGA

GAAATACTAAATGagagACCtactagtagcggccgctgcagttaatcactgattaactcggtaccaaattccagaaaagaggcctcccgaaag

gggggccttttttcgttttggtccttttgttatcaataaaaaaggggagcggtttcccgctccccttattgttcgtcTACAaccaataaaaaacgcccgg

cggcaaccgagcgttctgaacaaatccagatggagttctgaggtcattactggatctatcaacaggagtccaagcgagctcgatatcatttaaattacg

ccccgccctgccactcatcgcagtactgttgtaattcattaagcattctgccgacatggaagccatcacaaacggcatgatgaacctgaatcgccagcg

gcatcagcaccttgtcgccttgcgtataatatttgcccatggtgaaaacgggggcgaagaagttgtccatattggccacatttaaatcaaaactggtga

aactcacccagggattggctgaaacgaaaaacatattctcaataaaccctttagggaaataggccaggttttcaccgtaacacgccacatcttgcgaa

tatatgtgtagaaactgccggaaatcgtcgtggtattcactccagagcgatgaaaacgtttcagtttgctcatggaaaacggtgtaacaagggtgaac

actatcccatatcaccagctcaccgtctttcattgccatacgaaattccggatgagcattcatcaggcgggcaagaatgtgaataaaggccggataaa

acttgtgcttatttttctttacggtctttaaaaaggccgtaatatccagctgaacggtctggttataggtacattgagcaactgactgaaatgcctcaaaa

tgttctttacgatgccattgggatatatcaacggtggtatatccagtgatttttttctccattttagcttccttagctcctgaaaatctcgataactcaaaaa

atacgcccggtagtgatcttatttcattatggtgaaagttggaacctcttacgtgcccgatcaatttaaatGAGTttcagttccacaGGTACCcaga

aggtgcttCCAAcccgtagaaaagatcaaaggatcttcttgagatcctttttttctgcgcgtaatctgctgcttgcaaacaaaaaaaccaccg 

pIG031 RNAT115 

tgctaatcctgttaccagtggctgctgccagtggcgataagtcgtgtcttaccgggttggactcaagacgatagttaccggataaggcgcagcggtcgg

gctgaacggggggttcgtgcacacagcccagcttggagcgaacgacctacaccgaactgagatacctacagcgtgagctatgagaaagcgccacgc

ttcccgaagggagaaaggcggacaggtatccggtaagcggcagggtcggaacaggagagcgcacgagggagcttccagggggaaacgcctggtat

ctttatagtcctgtcgggtttcgccacctctgacttgagcgtcgatttttgtgatgctcgtcaggggggcggagcctatggaaaaacgccagcaacgcgg

cctttttacggttcctggccttttgctggccttttgctcacatACGGaaaaaaaaaccccgcccctgacagggcggggttttttttccaattattgaagg

ccgctaacgcggcctttttttgtttctggtctgccttaatcaatgactaagaattcgcggccgcttctagagGGTCTCGCGACATTTATATATAC

CCCACACCTAGACTCCTAGTGAAAGAGGAGAAATACTAAATGagagACCtactagtagcggccgctgcagttaatcactgattaa

ctcggtaccaaattccagaaaagaggcctcccgaaaggggggccttttttcgttttggtccttttgttatcaataaaaaaggggagcggtttcccgctcc

ccttattgttcgtcTACAaccaataaaaaacgcccggcggcaaccgagcgttctgaacaaatccagatggagttctgaggtcattactggatctatca

acaggagtccaagcgagctcgatatcatttaaattacgccccgccctgccactcatcgcagtactgttgtaattcattaagcattctgccgacatggaa

gccatcacaaacggcatgatgaacctgaatcgccagcggcatcagcaccttgtcgccttgcgtataatatttgcccatggtgaaaacgggggcgaaga

agttgtccatattggccacatttaaatcaaaactggtgaaactcacccagggattggctgaaacgaaaaacatattctcaataaaccctttagggaaa

taggccaggttttcaccgtaacacgccacatcttgcgaatatatgtgtagaaactgccggaaatcgtcgtggtattcactccagagcgatgaaaacgtt

tcagtttgctcatggaaaacggtgtaacaagggtgaacactatcccatatcaccagctcaccgtctttcattgccatacgaaattccggatgagcattca



tcaggcgggcaagaatgtgaataaaggccggataaaacttgtgcttatttttctttacggtctttaaaaaggccgtaatatccagctgaacggtctggtt

ataggtacattgagcaactgactgaaatgcctcaaaatgttctttacgatgccattgggatatatcaacggtggtatatccagtgatttttttctccatttt

agcttccttagctcctgaaaatctcgataactcaaaaaatacgcccggtagtgatcttatttcattatggtgaaagttggaacctcttacgtgcccgatc

aatttaaatGAGTttcagttccacaGGTACCcagaaggtgcttCCAAcccgtagaaaagatcaaaggatcttcttgagatcctttttttctgcgcg

taatctgctgcttgcaaacaaaaaaaccaccgctaccagcggtggtttgtttgccggatcaagagctaccaactctttttccgaaggtaactggcttcag

cagagcgcagataccaaatactgttcttctagtgtagccgtagttaggccaccacttcaagaactctgtagcaccgcctacatacctcgctc 

pIG032 RNAT116 

cggatcaagagctaccaactctttttccgaaggtaactggcttcagcagagcgcagataccaaatactgttcttctagtgtagccgtagttaggccacc

acttcaagaactctgtagcaccgcctacatacctcgctctgctaatcctgttaccagtggctgctgccagtggcgataagtcgtgtcttaccgggttgga

ctcaagacgatagttaccggataaggcgcagcggtcgggctgaacggggggttcgtgcacacagcccagcttggagcgaacgacctacaccgaact

gagatacctacagcgtgagctatgagaaagcgccacgcttcccgaagggagaaaggcggacaggtatccggtaagcggcagggtcggaacaggag

agcgcacgagggagcttccagggggaaacgcctggtatctttatagtcctgtcgggtttcgccacctctgacttgagcgtcgatttttgtgatgctcgtc

aggggggcggagcctatggaaaaacgccagcaacgcggcctttttacggttcctggccttttgctggccttttgctcacatACGGaaaaaaaaaccc

cgcccctgacagggcggggttttttttccaattattgaaggccgctaacgcggcctttttttgtttctggtctgccttaatcaatgactaagaattcgcggc

cgcttctagagGGTCTCGCGACATTTATACTTACCCCCCACCTAGACTCCTAGTGAAAGAGGAGAAATACTAAATGaga

gACCtactagtagcggccgctgcagttaatcactgattaactcggtaccaaattccagaaaagaggcctcccgaaaggggggccttttttcgttttggt

ccttttgttatcaataaaaaaggggagcggtttcccgctccccttattgttcgtcTACAaccaataaaaaacgcccggcggcaaccgagcgttctgaa

caaatccagatggagttctgaggtcattactggatctatcaacaggagtccaagcgagctcgatatcatttaaattacgccccgccctgccactcatcg

cagtactgttgtaattcattaagcattctgccgacatggaagccatcacaaacggcatgatgaacctgaatcgccagcggcatcagcaccttgtcgcct

tgcgtataatatttgcccatggtgaaaacgggggcgaagaagttgtccatattggccacatttaaatcaaaactggtgaaactcacccagggattggc

tgaaacgaaaaacatattctcaataaaccctttagggaaataggccaggttttcaccgtaacacgccacatcttgcgaatatatgtgtagaaactgcc

ggaaatcgtcgtggtattcactccagagcgatgaaaacgtttcagtttgctcatggaaaacggtgtaacaagggtgaacactatcccatatcaccagct

caccgtctttcattgccatacgaaattccggatgagcattcatcaggcgggcaagaatgtgaataaaggccggataaaacttgtgcttatttttctttac

ggtctttaaaaaggccgtaatatccagctgaacggtctggttataggtacattgagcaactgactgaaatgcctcaaaatgttctttacgatgccattgg

gatatatcaacggtggtatatccagtgatttttttctccattttagcttccttagctcctgaaaatctcgataactcaaaaaatacgcccggtagtgatctt

atttcattatggtgaaagttggaacctcttacgtgcccgatcaatttaaatGAGTttcagttccacaGGTACCcagaaggtgcttCCAAcccgtag

aaaagatcaaaggatcttcttgagatcctttttttctgcgcgtaatctgctgcttgcaaacaaaaaaaccaccgctaccagcggtggtttgtttgc 

pIG033 RNAT117 

tggcttcagcagagcgcagataccaaatactgttcttctagtgtagccgtagttaggccaccacttcaagaactctgtagcaccgcctacatacctcgct

ctgctaatcctgttaccagtggctgctgccagtggcgataagtcgtgtcttaccgggttggactcaagacgatagttaccggataaggcgcagcggtcg

ggctgaacggggggttcgtgcacacagcccagcttggagcgaacgacctacaccgaactgagatacctacagcgtgagctatgagaaagcgccacg

cttcccgaagggagaaaggcggacaggtatccggtaagcggcagggtcggaacaggagagcgcacgagggagcttccagggggaaacgcctggt

atctttatagtcctgtcgggtttcgccacctctgacttgagcgtcgatttttgtgatgctcgtcaggggggcggagcctatggaaaaacgccagcaacgc

ggcctttttacggttcctggccttttgctggccttttgctcacatACGGaaaaaaaaaccccgcccctgacagggcggggttttttttccaattattgaa

ggccgctaacgcggcctttttttgtttctggtctgccttaatcaatgactaagaattcgcggccgcttctagagGGTCTCGCGACCATTTATACT

TACTACCTGCCCACCTCCTAGTGAAAGAGGAGAAATACTAAATGagagACCtactagtagcggccgctgcagttaatcactgatt

aactcggtaccaaattccagaaaagaggcctcccgaaaggggggccttttttcgttttggtccttttgttatcaataaaaaaggggagcggtttcccgct

ccccttattgttcgtcTACAaccaataaaaaacgcccggcggcaaccgagcgttctgaacaaatccagatggagttctgaggtcattactggatctat

caacaggagtccaagcgagctcgatatcatttaaattacgccccgccctgccactcatcgcagtactgttgtaattcattaagcattctgccgacatgga

agccatcacaaacggcatgatgaacctgaatcgccagcggcatcagcaccttgtcgccttgcgtataatatttgcccatggtgaaaacgggggcgaag

aagttgtccatattggccacatttaaatcaaaactggtgaaactcacccagggattggctgaaacgaaaaacatattctcaataaaccctttagggaa

ataggccaggttttcaccgtaacacgccacatcttgcgaatatatgtgtagaaactgccggaaatcgtcgtggtattcactccagagcgatgaaaacgt

ttcagtttgctcatggaaaacggtgtaacaagggtgaacactatcccatatcaccagctcaccgtctttcattgccatacgaaattccggatgagcattc



atcaggcgggcaagaatgtgaataaaggccggataaaacttgtgcttatttttctttacggtctttaaaaaggccgtaatatccagctgaacggtctgg

ttataggtacattgagcaactgactgaaatgcctcaaaatgttctttacgatgccattgggatatatcaacggtggtatatccagtgatttttttctccatt

ttagcttccttagctcctgaaaatctcgataactcaaaaaatacgcccggtagtgatcttatttcattatggtgaaagttggaacctcttacgtgcccgat

caatttaaatGAGTttcagttccacaGGTACCcagaaggtgcttCCAAcccgtagaaaagatcaaaggatcttcttgagatcctttttttctgcgc

gtaatctgctgcttgcaaacaaaaaaaccaccgctaccagcggtggtttgtttgccggatcaagagctaccaactctttttccgaaggtaac 

pIG034 RNAT118 

gcaccgcctacatacctcgctctgctaatcctgttaccagtggctgctgccagtggcgataagtcgtgtcttaccgggttggactcaagacgatagttac

cggataaggcgcagcggtcgggctgaacggggggttcgtgcacacagcccagcttggagcgaacgacctacaccgaactgagatacctacagcgtg

agctatgagaaagcgccacgcttcccgaagggagaaaggcggacaggtatccggtaagcggcagggtcggaacaggagagcgcacgagggagct

tccagggggaaacgcctggtatctttatagtcctgtcgggtttcgccacctctgacttgagcgtcgatttttgtgatgctcgtcaggggggcggagcctat

ggaaaaacgccagcaacgcggcctttttacggttcctggccttttgctggccttttgctcacatACGGaaaaaaaaaccccgcccctgacagggcgg

ggttttttttccaattattgaaggccgctaacgcggcctttttttgtttctggtctgccttaatcaatgactaagaattcgcggccgcttctagagGGTCT

CGCGACATTATAGATTTGCTACCATCCACACTCCTAGTGAAAGAGGAGAAATACTAAATGagagACCtactagtagcgg

ccgctgcagttaatcactgattaactcggtaccaaattccagaaaagaggcctcccgaaaggggggccttttttcgttttggtccttttgttatcaataaa

aaaggggagcggtttcccgctccccttattgttcgtcTACAaccaataaaaaacgcccggcggcaaccgagcgttctgaacaaatccagatggagtt

ctgaggtcattactggatctatcaacaggagtccaagcgagctcgatatcatttaaattacgccccgccctgccactcatcgcagtactgttgtaattca

ttaagcattctgccgacatggaagccatcacaaacggcatgatgaacctgaatcgccagcggcatcagcaccttgtcgccttgcgtataatatttgccc

atggtgaaaacgggggcgaagaagttgtccatattggccacatttaaatcaaaactggtgaaactcacccagggattggctgaaacgaaaaacatat

tctcaataaaccctttagggaaataggccaggttttcaccgtaacacgccacatcttgcgaatatatgtgtagaaactgccggaaatcgtcgtggtattc

actccagagcgatgaaaacgtttcagtttgctcatggaaaacggtgtaacaagggtgaacactatcccatatcaccagctcaccgtctttcattgccat

acgaaattccggatgagcattcatcaggcgggcaagaatgtgaataaaggccggataaaacttgtgcttatttttctttacggtctttaaaaaggccgt

aatatccagctgaacggtctggttataggtacattgagcaactgactgaaatgcctcaaaatgttctttacgatgccattgggatatatcaacggtggta

tatccagtgatttttttctccattttagcttccttagctcctgaaaatctcgataactcaaaaaatacgcccggtagtgatcttatttcattatggtgaaagt

tggaacctcttacgtgcccgatcaatttaaatGAGTttcagttccacaGGTACCcagaaggtgcttCCAAcccgtagaaaagatcaaaggatctt

cttgagatcctttttttctgcgcgtaatctgctgcttgcaaacaaaaaaaccaccgctaccagcggtggtttgtttgccggatcaagagctaccaactctt

tttccgaaggtaactggcttcagcagagcgcagataccaaatactgttcttctagtgtagccgtagttaggccaccacttcaagaactctgta 

pIG035 RNAT119 

cctatggaaaaacgccagcaacgcggcctttttacggttcctggccttttgctggccttttgctcacatACGGaaaaaaaaaccccgcccctgacagg

gcggggttttttttccaattattgaaggccgctaacgcggcctttttttgtttctggtctgccttaatcaatgactaagaattcgcggccgcttctagagGG

TCTCGCGACCATTTATATATACTACCTGCCCACCTCCTAGTGAAAGAGGAGAAATACTAAATGagagACCtactagtag

cggccgctgcagttaatcactgattaactcggtaccaaattccagaaaagaggcctcccgaaaggggggccttttttcgttttggtccttttgttatcaat

aaaaaaggggagcggtttcccgctccccttattgttcgtcTACAaccaataaaaaacgcccggcggcaaccgagcgttctgaacaaatccagatgg

agttctgaggtcattactggatctatcaacaggagtccaagcgagctcgatatcatttaaattacgccccgccctgccactcatcgcagtactgttgtaa

ttcattaagcattctgccgacatggaagccatcacaaacggcatgatgaacctgaatcgccagcggcatcagcaccttgtcgccttgcgtataatattt

gcccatggtgaaaacgggggcgaagaagttgtccatattggccacatttaaatcaaaactggtgaaactcacccagggattggctgaaacgaaaaac

atattctcaataaaccctttagggaaataggccaggttttcaccgtaacacgccacatcttgcgaatatatgtgtagaaactgccggaaatcgtcgtgg

tattcactccagagcgatgaaaacgtttcagtttgctcatggaaaacggtgtaacaagggtgaacactatcccatatcaccagctcaccgtctttcattg

ccatacgaaattccggatgagcattcatcaggcgggcaagaatgtgaataaaggccggataaaacttgtgcttatttttctttacggtctttaaaaagg

ccgtaatatccagctgaacggtctggttataggtacattgagcaactgactgaaatgcctcaaaatgttctttacgatgccattgggatatatcaacggt

ggtatatccagtgatttttttctccattttagcttccttagctcctgaaaatctcgataactcaaaaaatacgcccggtagtgatcttatttcattatggtga

aagttggaacctcttacgtgcccgatcaatttaaatGAGTttcagttccacaGGTACCcagaaggtgcttCCAAcccgtagaaaagatcaaagg

atcttcttgagatcctttttttctgcgcgtaatctgctgcttgcaaacaaaaaaaccaccgctaccagcggtggtttgtttgccggatcaagagctaccaa

ctctttttccgaaggtaactggcttcagcagagcgcagataccaaatactgttcttctagtgtagccgtagttaggccaccacttcaagaactctgtagc



accgcctacatacctcgctctgctaatcctgttaccagtggctgctgccagtggcgataagtcgtgtcttaccgggttggactcaagacgatagttaccg

gataaggcgcagcggtcgggctgaacggggggttcgtgcacacagcccagcttggagcgaacgacctacaccgaactgagatacctacagcgtgag

ctatgagaaagcgccacgcttcccgaagggagaaaggcggacaggtatccggtaagcggcagggtcggaacaggagagcgcacgagggagcttcc

agggggaaacgcctggtatctttatagtcctgtcgggtttcgccacctctgacttgagcgtcgatttttgtgatgctcgtcaggggggcggag 

pIG037 RNAT121 

cagtggcgataagtcgtgtcttaccgggttggactcaagacgatagttaccggataaggcgcagcggtcgggctgaacggggggttcgtgcacacag

cccagcttggagcgaacgacctacaccgaactgagatacctacagcgtgagctatgagaaagcgccacgcttcccgaagggagaaaggcggacag

gtatccggtaagcggcagggtcggaacaggagagcgcacgagggagcttccagggggaaacgcctggtatctttatagtcctgtcgggtttcgccac

ctctgacttgagcgtcgatttttgtgatgctcgtcaggggggcggagcctatggaaaaacgccagcaacgcggcctttttacggttcctggccttttgctg

gccttttgctcacatACGGaaaaaaaaaccccgcccctgacagggcggggttttttttccaattattgaaggccgctaacgcggcctttttttgtttctg

gtctgccttaatcaatgactaagaattcgcggccgcttctagagGGTCTCGCGACAAAGGATTACCCACTTTTGCGAAGAGCCTAG

TGAAAGAGGAGAAATACTAAATGagagACCtactagtagcggccgctgcagttaatcactgattaactcggtaccaaattccagaaaag

aggcctcccgaaaggggggccttttttcgttttggtccttttgttatcaataaaaaaggggagcggtttcccgctccccttattgttcgtcTACAaccaat

aaaaaacgcccggcggcaaccgagcgttctgaacaaatccagatggagttctgaggtcattactggatctatcaacaggagtccaagcgagctcgat

atcatttaaattacgccccgccctgccactcatcgcagtactgttgtaattcattaagcattctgccgacatggaagccatcacaaacggcatgatgaac

ctgaatcgccagcggcatcagcaccttgtcgccttgcgtataatatttgcccatggtgaaaacgggggcgaagaagttgtccatattggccacatttaa

atcaaaactggtgaaactcacccagggattggctgaaacgaaaaacatattctcaataaaccctttagggaaataggccaggttttcaccgtaacacg

ccacatcttgcgaatatatgtgtagaaactgccggaaatcgtcgtggtattcactccagagcgatgaaaacgtttcagtttgctcatggaaaacggtgt

aacaagggtgaacactatcccatatcaccagctcaccgtctttcattgccatacgaaattccggatgagcattcatcaggcgggcaagaatgtgaata

aaggccggataaaacttgtgcttatttttctttacggtctttaaaaaggccgtaatatccagctgaacggtctggttataggtacattgagcaactgact

gaaatgcctcaaaatgttctttacgatgccattgggatatatcaacggtggtatatccagtgatttttttctccattttagcttccttagctcctgaaaatct

cgataactcaaaaaatacgcccggtagtgatcttatttcattatggtgaaagttggaacctcttacgtgcccgatcaatttaaatGAGTttcagttcca

caGGTACCcagaaggtgcttCCAAcccgtagaaaagatcaaaggatcttcttgagatcctttttttctgcgcgtaatctgctgcttgcaaacaaaaa

aaccaccgctaccagcggtggtttgtttgccggatcaagagctaccaactctttttccgaaggtaactggcttcagcagagcgcagataccaaatactg

ttcttctagtgtagccgtagttaggccaccacttcaagaactctgtagcaccgcctacatacctcgctctgctaatcctgttaccagtggctgctgc 

pIG104 Para-B0034-iaaMH-AmpR-araC-RSF1010 

gtggctgctgccagtggcgataagtcgtgtcttaccgggttggactcaagacgatagttaccggataaggcgcagcggtcgggctgaacggggggttc

gtgcacacagcccagcttggagcgaacgacctacaccgaactgagatacctacagcgtgagctatgagaaagcgccacgcttcccgaagggagaaa

ggcggacaggtatccggtaagcggcagggtcggaacaggagagcgcacgagggagcttccagggggaaacgcctggtatctttatagtcctgtcgg

gtttcgccacctctgacttgagcgtcgatttttgtgatgctcgtcaggggggcggagcctatggaaaaacgccagcaacgcggcctttttacggttcctg

gccttttgctggccttttgctcacatACGGaaaaaaaaaccccgcccctgacagggcggggttttttttccaattattgaaggccgctaacgcggcctt

tttttgtttctggtctgccttaatcaatgactaagaattcgcggccgcttctagagGGTCTCGCGACATTTATATATAACCCACACCTAGA

CCTCTAGTGAAAGAGGAGAAATACTAAATGagagACCtactagtagcggccgctgcagttaatcactgattaactcggtaccaaattc

cagaaaagaggcctcccgaaaggggggccttttttcgttttggtccttttgttatcaataaaaaaggggagcggtttcccgctccccttattgttcgtcTA

CAaccaataaaaaacgcccggcggcaaccgagcgttctgaacaaatccagatggagttctgaggtcattactggatctatcaacaggagtccaagc

gagctcgatatcatttaaattacgccccgccctgccactcatcgcagtactgttgtaattcattaagcattctgccgacatggaagccatcacaaacggc

atgatgaacctgaatcgccagcggcatcagcaccttgtcgccttgcgtataatatttgcccatggtgaaaacgggggcgaagaagttgtccatattggc

cacatttaaatcaaaactggtgaaactcacccagggattggctgaaacgaaaaacatattctcaataaaccctttagggaaataggccaggttttcac

cgtaacacgccacatcttgcgaatatatgtgtagaaactgccggaaatcgtcgtggtattcactccagagcgatgaaaacgtttcagtttgctcatgga

aaacggtgtaacaagggtgaacactatcccatatcaccagctcaccgtctttcattgccatacgaaattccggatgagcattcatcaggcgggcaaga

atgtgaataaaggccggataaaacttgtgcttatttttctttacggtctttaaaaaggccgtaatatccagctgaacggtctggttataggtacattgagc

aactgactgaaatgcctcaaaatgttctttacgatgccattgggatatatcaacggtggtatatccagtgatttttttctccattttagcttccttagctcct

gaaaatctcgataactcaaaaaatacgcccggtagtgatcttatttcattatggtgaaagttggaacctcttacgtgcccgatcaatttaaatGAGTtt



cagttccacaGGTACCcagaaggtgcttCCAAcccgtagaaaagatcaaaggatcttcttgagatcctttttttctgcgcgtaatctgctgcttgca

aacaaaaaaaccaccgctaccagcggtggtttgtttgccggatcaagagctaccaactctttttccgaaggtaactggcttcagcagagcgcagatac

caaatactgttcttctagtgtagccgtagttaggccaccacttcaagaactctgtagcaccgcctacatacctcgctctgctaatcctgttacca 

pIG115 RNAT1, mCherry2, lacI, KanR, p15A 

ACGGaaaaaaaaaccccgcccctgacagggcggggttttttttccaattattgaaggccgctaacgcggcctttttttgtttctggtctgccttaatcaa

tgactaagaattcgcggccgcttctagagCGTCTCaCTTCggatccgctgcaggCTTCaattgtgagcggataacaattgacattgtgagcggat

aacaagatactgagcacaCGACtttgctcggtctgcgaaagaggagaaatactaAATGgtgagtaaaggagaagaaaacaacttagctatcatt

aaagagttcatgcgcttcaaagttcacatggagggttctgttaacggtcacgagttcgagatcgaaggcgaaggcgagggccgtccgtatgaaggca

cccagaccgccaaactgaaagtgactaaaggcggcccgctgccttttgcgtgggacatcctgagcccgcaatttatgtacggttctaaagcgtatgtta

aacacccagcggatatcccggactatctgaagctgtcttttccggaaggtttcaactgggaacgcgtaatgaattttgaagatggtggtgtcgtgaccg

tcactcaggactcctccctTcaggatggcgagttcatctataaagttaaactgcgtggtactaattttccatctgatggcccggtgatgcagtgtaggac

gatgggttgggaggcgtctaccgaacgcatgtatccggaagatggtgcgctgaaaggcgaaattaaacagcgcctgaaactgaaagatggcggcca

ttatgacgctgaagtgaaaaccacgtacaaagccaagaaacctgtgcagctgcctggcgcgtacaatgtggatattaaactggacatcttatctcata

atgaagattatacgatcgtagagcaatatgagcgcgcggagggtcgtcattctaccggtggcatggatgaactatacaaataaTGGCttcagccaa

aaaacttaagaccgccggtcttgtccactaccttgcagtaatgcggtggacaggatcggcggttttcttttctcttctcaaGCTGCGTTtGAGACGt

actagtagcggccgctgcagttaatcactgattaactcggtaccaaattccagaaaagaggcctcccgaaaggggggccttttttcgttttggtcctttt

gttatcaataaaaaaggggagcggtttcccgctccccttattgttcgtcTACAgtgttacaaccaattaaccaattctgattagaaaaactcatcgagc

atcaaatgaaactgcaatttattcatatcaggattatcaataccatatttttgaaaaagccgtttctgtaatgaaggagaaaactcaccgaggcagttc

cataggatggcaagatcctggtatcggtctgcgattccgactcgtccaacatcaatacaacctattaatttcccctcgtcaaaaataaggttatcaagtg

agaaatcaccatgagtgacgactgaatccggtgagaatggcaaaagcttatgcatttctttccagacttgttcaacaggccagccattacgctcgtcat

caaaatcactcgcatcaaccaaaccgttattcattcgtgattgcgcctgagcgaggcgaaatacgcgatcgctgttaaaaggacaattacaaacagg

aatcgaatgcaaccggcgcaggaacactgccagcgcatcaacaatattttcacctgaatcaggatattcttctaatacctggaatgctgttttcccggg

gatcgcagtggtgagtaaccatgcatcatcaggagtacggataaaatgcttgatggtcggaagaggcataaattccgtcagccagtttagtctgacca

tctcatctgtaacatcattggcaacgctacctttgccatgtttcagaaacaactctggcgcatcgggcttcccatacaatcgatagattgtcgcacctgat

tgcccgacattatcgcgagcccatttatacccatataaatcagcatccatgttggaatttaatcgcggcctggagcaagacgtttcccgttgaatatggc

tcataacaccccttgtattactgtttatgtaagcagacagttttattgttcatgatgatatatttttatcttgtgcaatgtaacatcagagattttgagacac

aacgtggctttgttgaataaatcgaacttttgctgagttgaaggatcagGAGTggtgcctaatgagtgagctaactTacattaattgcgttgcgctca

ctgcccgctttccagtcgggaaacctgtcgtgccagctgcattaatgaatcggccaacgcgcggggagaggcggtttgcgtattgggcgccagggtgg

tttttcttttcaccagtgaAacgggcaacagctgattgcccttcaccgcctggccctgagagagttgcagcaagcggtccacgctggtttgccccagca

ggcgaaaatcctgtttgatggtggttaacggcgggatataacatgagctgtcttcggtatcgtcgtatcccactaccgagatGtccgcaccaacgcgca

gcccggactcggtaatggcgcgcattgcgcccagcgccatctgatcgttggcaaccagcatcgcagtgggaacgatgccctcattcagcatttgcatg

gtttgttgaaaaccggacatggcactccagtcgccttcccgttccgctatcggctgaatttgattgcgagtgagatatttatgccagccagccagacgca

gacgcgccgagacagaacttaatgggcccgctaacagcgcgatttgctggtgacccaatgcgaccagatgctccacgcccagtcgcgtaccgtcttca

tgggagaaaataatactgttgatgggtgtctggtcagagacatcaagaaataacgccggaacattagtgcaggcagcttccacagcaatggcatcct

ggtcatccagcggatagttaatgatcagcccactgacgcgttgcgcgagaagattgtgcaccgccgctttacaggcttcgacgccgcttcgttctaccat

cgacaccaccacgctggcacccagttgatcggcgcgagatttaatcgccgcgacaatttgcgacggcgcgtgcagggccagactggaggtggcaacg

ccaatcagcaacgactgtttgcccgccagttgttgtgccacgcggttgggaatgtaattcagctccgccatcgccgcttccactttttcccgcgttttcgc

agaaacgtggctggcctggttcaccacgcgggaaacggtctgataagagacaccggcatactctgcgacatcgtataacgttactggtttcacattca

ccaccctgaattgactctcttccgggcgctatcatgccataccgcgaaaggttttgcgccattcgatggtgtccgggatctcgacgctctcccttatgcga

ctcctgcattaggaaCCAAtagcggagtgtatactggcttactatgttggcactgatgagggtgtcagtgaagtgcttcatgtggcaggagaaaaaa

ggctgcaccggtgcgtcagcagaatatgtgatacaggatatattccgcttcctcgctcactgactcgctacgctcggtcgttcgactgcggcgagcgga

aatggcttacgaacggggcggagatttcctggaagatgccaggaagatacttaacagggaagtgagagggccgcggcaaagccgtttttccataggc

tccgcccccctgacaagcatcacgaaatctgacgctcaaatcagtggtggcgaaacccgacaggactataaagataccaggcgtttccccctggcgg

ctccctcgtgcgctctcctgttcctgcctttcggtttaccggtgtcattccgctgttatggccgcgtttgtctcattccacgcctgacactcagttccgggta



ggcagttcgctccaagctggactgtatgcacgaaccccccgttcagtccgaccgctgcgccttatccggtaactatcgtcttgagtccaacccggaaag

acatgcaaaagcaccactggcagcagccactggtaattgatttagaggagttagtcttgaagtcatgcgccggttaaggctaaactgaaaggacaag

ttttggtgactgcgctcctccaagccagttacctcggttcaaagagttggtagctcagagaaccttcgaaaaaccgccctgcaaggcggttttttcgtttt

cagagcaagagattacgcgcagaccaaaacgatctcaagaagatcatcttattaa 

pIG116 RNAT1, mCherry2, lacI, KanR, pSC101 

ACGGaaaaaaaaaccccgcccctgacagggcggggttttttttccaattattgaaggccgctaacgcggcctttttttgtttctggtctgccttaatcaa

tgactaagaattcgcggccgcttctagagCGTCTCaCTTCggatccgctgcaggCTTCaattgtgagcggataacaattgacattgtgagcggat

aacaagatactgagcacaCGACtttgctcggtctgcgaaagaggagaaatactaAATGgtgagtaaaggagaagaaaacaacttagctatcatt

aaagagttcatgcgcttcaaagttcacatggagggttctgttaacggtcacgagttcgagatcgaaggcgaaggcgagggccgtccgtatgaaggca

cccagaccgccaaactgaaagtgactaaaggcggcccgctgccttttgcgtgggacatcctgagcccgcaatttatgtacggttctaaagcgtatgtta

aacacccagcggatatcccggactatctgaagctgtcttttccggaaggtttcaactgggaacgcgtaatgaattttgaagatggtggtgtcgtgaccg

tcactcaggactcctccctTcaggatggcgagttcatctataaagttaaactgcgtggtactaattttccatctgatggcccggtgatgcagtgtaggac

gatgggttgggaggcgtctaccgaacgcatgtatccggaagatggtgcgctgaaaggcgaaattaaacagcgcctgaaactgaaagatggcggcca

ttatgacgctgaagtgaaaaccacgtacaaagccaagaaacctgtgcagctgcctggcgcgtacaatgtggatattaaactggacatcttatctcata

atgaagattatacgatcgtagagcaatatgagcgcgcggagggtcgtcattctaccggtggcatggatgaactatacaaataaTGGCttcagccaa

aaaacttaagaccgccggtcttgtccactaccttgcagtaatgcggtggacaggatcggcggttttcttttctcttctcaaGCTGCGTTtGAGACGt

actagtagcggccgctgcagttaatcactgattaactcggtaccaaattccagaaaagaggcctcccgaaaggggggccttttttcgttttggtcctttt

gttatcaataaaaaaggggagcggtttcccgctccccttattgttcgtcTACAgtgttacaaccaattaaccaattctgattagaaaaactcatcgagc

atcaaatgaaactgcaatttattcatatcaggattatcaataccatatttttgaaaaagccgtttctgtaatgaaggagaaaactcaccgaggcagttc

cataggatggcaagatcctggtatcggtctgcgattccgactcgtccaacatcaatacaacctattaatttcccctcgtcaaaaataaggttatcaagtg

agaaatcaccatgagtgacgactgaatccggtgagaatggcaaaagcttatgcatttctttccagacttgttcaacaggccagccattacgctcgtcat

caaaatcactcgcatcaaccaaaccgttattcattcgtgattgcgcctgagcgaggcgaaatacgcgatcgctgttaaaaggacaattacaaacagg

aatcgaatgcaaccggcgcaggaacactgccagcgcatcaacaatattttcacctgaatcaggatattcttctaatacctggaatgctgttttcccggg

gatcgcagtggtgagtaaccatgcatcatcaggagtacggataaaatgcttgatggtcggaagaggcataaattccgtcagccagtttagtctgacca

tctcatctgtaacatcattggcaacgctacctttgccatgtttcagaaacaactctggcgcatcgggcttcccatacaatcgatagattgtcgcacctgat

tgcccgacattatcgcgagcccatttatacccatataaatcagcatccatgttggaatttaatcgcggcctggagcaagacgtttcccgttgaatatggc

tcataacaccccttgtattactgtttatgtaagcagacagttttattgttcatgatgatatatttttatcttgtgcaatgtaacatcagagattttgagacac

aacgtggctttgttgaataaatcgaacttttgctgagttgaaggatcagGAGTggtgcctaatgagtgagctaactTacattaattgcgttgcgctca

ctgcccgctttccagtcgggaaacctgtcgtgccagctgcattaatgaatcggccaacgcgcggggagaggcggtttgcgtattgggcgccagggtgg

tttttcttttcaccagtgaAacgggcaacagctgattgcccttcaccgcctggccctgagagagttgcagcaagcggtccacgctggtttgccccagca

ggcgaaaatcctgtttgatggtggttaacggcgggatataacatgagctgtcttcggtatcgtcgtatcccactaccgagatGtccgcaccaacgcgca

gcccggactcggtaatggcgcgcattgcgcccagcgccatctgatcgttggcaaccagcatcgcagtgggaacgatgccctcattcagcatttgcatg

gtttgttgaaaaccggacatggcactccagtcgccttcccgttccgctatcggctgaatttgattgcgagtgagatatttatgccagccagccagacgca

gacgcgccgagacagaacttaatgggcccgctaacagcgcgatttgctggtgacccaatgcgaccagatgctccacgcccagtcgcgtaccgtcttca

tgggagaaaataatactgttgatgggtgtctggtcagagacatcaagaaataacgccggaacattagtgcaggcagcttccacagcaatggcatcct

ggtcatccagcggatagttaatgatcagcccactgacgcgttgcgcgagaagattgtgcaccgccgctttacaggcttcgacgccgcttcgttctaccat

cgacaccaccacgctggcacccagttgatcggcgcgagatttaatcgccgcgacaatttgcgacggcgcgtgcagggccagactggaggtggcaacg

ccaatcagcaacgactgtttgcccgccagttgttgtgccacgcggttgggaatgtaattcagctccgccatcgccgcttccactttttcccgcgttttcgc

agaaacgtggctggcctggttcaccacgcgggaaacggtctgataagagacaccggcatactctgcgacatcgtataacgttactggtttcacattca

ccaccctgaattgactctcttccgggcgctatcatgccataccgcgaaaggttttgcgccattcgatggtgtccgggatctcgacgctctcccttatgcga

ctcctgcattaggaaCCAAgttacattgtcgatctgttcatggtgaacagctttgaatacaccaaaaactcgtaaaagctctgatgtatctatctttttt

acaccgttttcatctgtgcatatggacagttttccctttgatatgtaacggtgaacagttgttctacttttgtttgttagtcttgatgcttcactgatagatac

aagagccataagaacctcagatccttccgtatttagccagtatgttctctagtgtggttcgttgtttttgcgtgagccatgagaacgaaccattgagatca

tacttactttgcatgtcactcaaaaattttgcctcaaaactggtgagctgaatttttgcagttaaagcatcgtgtagtgtttttcttagtccgttatgtaggt



aggaatctgatgtaatggttgttggtattttgtcaccattcatttttatctggttgttctcaagttcggttacgagatccatttgtctatctagttcaacttgg

aaaatcaacgtatcagtcgggcggcctcgcttatcaaccaccaatttcatattgctgtaagtgtttaaatctttacttattggtttcaaaacccattggtta

agccttttaaactcatggtagttattttcaagcattaacatgaacttaaattcatcaaggctaatctctatatttgccttgtgagttttcttttgtgttagttc

ttttaataaccactcataaatcctcatagagtatttgttttcaaaagacttaacatgttccagattatattttatgaatttttttaactggaaaagataagg

caatatctcttcactaaaaactaattctaatttttcgcttgagaacttggcatagtttgtccactggaaaatctcaaagcctttaaccaaaggattcctga

tttccacagttctcgtcatcagctctctggttgctttagctaatacaccataagcattttccctactgatgttcatcatctgagcgtattggttataagtgaa

cgataccgtccgttctttccttgtagggttttcaatcgtggggttgagtagtgccacacagcataaaattagcttggtttcatgctccgttaagtcatagcg

actaatcgctagttcatttgctttgaaaacaactaattcagacatacatctcaattggtctaggtgattttaatcactataccaattgagatgggctagtc

aatgataattactagtccttttcctttgagttgtgggtatctgtaaattctgctagacctttgctggaaaacttgtaaattctgctagaccctctgtaaattc

cgctagacctttgtgtgttttttttgtttatattcaagtggttataatttatagaataaagaaagaataaaaaaagataaaaagaatagatcccagccct

gtgtataactcactactttagtcagttccgcagtattacaaaaggatgtcgcaaacgctgtttgctcctctacaaaacagaccttaaaaccctaaaggct

taagtagcaccctcgcaagctcgggcaaatcgctgaatattccttttgtctccgaccatcaggcacctgagtcgctgtctttttcgtgacattcagttcgct

gcgctcacggctctggcagtgaatgggggtaaatggcactacaggcgccttttatggattcatgcaaggaaactacccataatacaagaaaagcccg

tcacgggcttctcagggcgttttatggcgggtctgctatgtggtgctatctgactttttgctgttcagcagttcctgccctctgattttccagtctgGccact

tcggattatcccgtgacaggtcattcagactggctaatgcacccagtaaggcagcggtatcatcaacaggcttacccgtcttactgtc 

pIG138 RNAT122 

gcttcagcagagcgcagataccaaatactgttcttctagtgtagccgtagttaggccaccacttcaagaactctgtagcaccgcctacatacctcgctct

gctaatcctgttaccagtggctgctgccagtggcgataagtcgtgtcttaccgggttggactcaagacgatagttaccggataaggcgcagcggtcggg

ctgaacggggggttcgtgcacacagcccagcttggagcgaacgacctacaccgaactgagatacctacagcgtgagctatgagaaagcgccacgctt

cccgaagggagaaaggcggacaggtatccggtaagcggcagggtcggaacaggagagcgcacgagggagcttccagggggaaacgcctggtatc

tttatagtcctgtcgggtttcgccacctctgacttgagcgtcgatttttgtgatgctcgtcaggggggcggagcctatggaaaaacgccagcaacgcggc

ctttttacggttcctggccttttgctggccttttgctcacatACGGaaaaaaaaaccccgcccctgacagggcggggttttttttccaattattgaaggc

cgctaacgcggcctttttttgtttctggtctgccttaatcaatgactaagaattcgcggccgcttctagagGGTCTCGCGACTTAGATATAACT

GCCCTAAGACTAAGCCTAGTGAAAGAGGAGAAATACTAAATGagagACCtactagtagcggccgctgcagttaatcactgatta

actcggtaccaaattccagaaaagaggcctcccgaaaggggggccttttttcgttttggtccttttgttatcaataaaaaaggggagcggtttcccgctc

cccttattgttcgtcTACAaccaataaaaaacgcccggcggcaaccgagcgttctgaacaaatccagatggagttctgaggtcattactggatctatc

aacaggagtccaagcgagctcgatatcatttaaattacgccccgccctgccactcatcgcagtactgttgtaattcattaagcattctgccgacatgga

agccatcacaaacggcatgatgaacctgaatcgccagcggcatcagcaccttgtcgccttgcgtataatatttgcccatggtgaaaacgggggcgaag

aagttgtccatattggccacatttaaatcaaaactggtgaaactcacccagggattggctgaaacgaaaaacatattctcaataaaccctttagggaa

ataggccaggttttcaccgtaacacgccacatcttgcgaatatatgtgtagaaactgccggaaatcgtcgtggtattcactccagagcgatgaaaacgt

ttcagtttgctcatggaaaacggtgtaacaagggtgaacactatcccatatcaccagctcaccgtctttcattgccatacgaaattccggatgagcattc

atcaggcgggcaagaatgtgaataaaggccggataaaacttgtgcttatttttctttacggtctttaaaaaggccgtaatatccagctgaacggtctgg

ttataggtacattgagcaactgactgaaatgcctcaaaatgttctttacgatgccattgggatatatcaacggtggtatatccagtgatttttttctccatt

ttagcttccttagctcctgaaaatctcgataactcaaaaaatacgcccggtagtgatcttatttcattatggtgaaagttggaacctcttacgtgcccgat

caatttaaatGAGTttcagttccacaGGTACCcagaaggtgcttCCAAcccgtagaaaagatcaaaggatcttcttgagatcctttttttctgcgc

gtaatctgctgcttgcaaacaaaaaaaccaccgctaccagcggtggtttgtttgccggatcaagagctaccaactctttttccgaaggtaactg 

  



Cassette Plasmid Sequences 
pIG101  sfGFP-AmpR-araC-RK2 

tGAGACCatacatcgcGAAAGTGAAACGTGATTTCATGcgtcattttgaacattttgtaaatcttatttaataatgtgtgcggcaattcaca

tttaatttatgaatgttttcttaacatcgcggcaactcaagaaacggcaggttcggatcttagctactagagaaagaggagaaatactagatgcgtaaa

ggcgaagagctgttcactggtgtcgtccctattctggtggaactggatggtgatgtcaacggtcataagttttccgtgcgtggcgagggtgaaggtgac

gcaactaatggtaaactgacgctgaagttcatctgtactactggtaaactgccggttccttggccgactctggtaacgacgctgacttatggtgttcagt

gctttgctcgttatccggaccatatgaagcagcatgacttcttcaagtccgccatgccggaaggctatgtgcaggaacgcacgatttcctttaaggatga

cggcacgtacaaaacgcgtgcggaagtgaaatttgaaggcgataccctggtaaaccgcattgagctgaaaggcattgactttaaagaagacggcaa

tatcctgggccataagctggaatacaattttaacagccacaatgtttacatcaccgccgataaacaaaaaaatggcattaaagcgaattttaaaattc

gccacaacgtggaggatggcagcgtgcagctggctgatcactaccagcaaaacactccaatcggtgatggtcctgttctgctgccagacaatcactat

ctgagcacgcaaagcgttctgtctaaagatccgaacgagaaacgcgatcatatggttctgctggagttcgtaaccgcagcgggcatcacgcatggtat

ggatgaactgtacaaatgaccaggcatcaaataaaacgaaaggctcagtcgaaagactgggcctttcgttttatctgttgtttgtcggtgaacgctctc

gcgatgataGGTCTCaTACAgattatcaaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtatatatgag

taaacttggtctgacagttaccaatgcttaatcagtgaggcacctatctcagcgatctgtctatttcgttcatccatagttgcctgactccccgtcgtgtag

ataactacgatacgggagggcttaccatctggccccagtgctgcaatgataccgcgggacccacgctcaccggctccagatttatcagcaataaacca

gccagccggaagggccgagcgcagaagtggtcctgcaactttatccgcctccatccagtctattaattgttgccgggaagctagagtaagtagttcgcc

agttaatagtttgcgcaacgttgttgccattgctacaggcatcgtggtgtcacgctcgtcgtttggtatggcttcattcagctccggttcccaacgatcaa

ggcgagttacatgatcccccatgttgtgcaaaaaagcggttagctccttcggtcctccgatcgttgtcagaagtaagttggccgcagtgttatcactcat

ggttatggcagcactgcataattctcttactgtcatgccatccgtaagatgcttttctgtgactggtgagtactcaaccaagtcattctgagaatagtgta

tgcggcgaccgagttgctcttgcccggcgtcaatacgggataataccgcgccacatagcagaactttaaaagtgctcatcattggaaaacgttcttcgg

ggcgaaaactctcaaggatcttaccgctgttgagatccagttcgatgtaacccactcgtgcacccaactgatcttcagcatcttttactttcaccagcgtt

tctgggtgagcaaaaacaggaaggcaaaatgccgcaaaaaagggaataagggcgacacggaaatgttgaatactcatactcttcctttttcaatatt

attgaagcatttatcagggttattgtctcatgagcggatacatatttgaatgtatttagaaaaataaacaaataggggttccgcgcacatttccccgaaa

agtgccacctgGAGTacagaaaagcccgcctttcggcgggctttgctcgagttatgacaacttgacggctacatcattcactttttcttcacaaccggc

acggaactcgctcgggctggccccggtgcattttttaaatacccgcgagaaatagagttgatcgtcaaaaccaacattgcgaccgacggtggcgatag

gcatccgggtggtgctcaaaagcagcttcgcctggctgatacgttggtcctcgcgccagcttaagacgctaatccctaactgctggcggaaaagatgtg

acagacgcgacggcgacaagcaaacatgctgtgcgacgctggcgatatcaaaattgctgtctgccaggtgatcgctgatgtactgacaagcctcgcgt

acccgattatccatcggtggatggagcgactcgttaatcgcttccatgcgccgcagtaacaattgctcaagcagatttatcgccagcagctccgaatag

cgcccttccccttgcccggcgttaatgatttgcccaaacaggtcgctgaaatgcggctggtgcgcttcatccgggcgaaagaaccccgtattggcaaat

attgacggccagttaagccattcatgccagtaggcgcgcggacgaaagtaaacccactggtgataccattcgcgagcctccggatgacgaccgtagt

gatgaatctctcctggcgggaacagcaaaatatcacccggtcggcaaacaaattctcgtccctgatttttcaccaccccctgaccgcgaatggtgagat

tgagaatataacctttcattcccagcggtcggtcgataaaaaaatcgagataaccgttggcctcaatcggcgttaaacccgccaccagatgggcatta

aacgagtatcccggcagcaggggatcattttgcgcttcagccatacttttcatactcccgccattcagagaagaaaccaattgtccatattgCATggta

tatctccttcttaaagttaaacaaaattattgctagctgcaaccattatcaccgccagaggtaaaattgtcaacacgcacggtgttagctcagcatgCC

AAtgctgaacccccagccggaactgaccccacaaggccctagcgtttgcaatgcaccaggtcattgacccaggcgtgttccaccaggccgctgcctc

gcaactcttcgcaggcttcgccgacctgctcgcgccacttcttcacgcgggtggaatccgatccgcacatgaggcggaaggtttccagcttgagcgggt

acggctcccggtgcgagctgaaatagtcgaacatccgtcgggccgtcggcgacagcttgcggtacttctcccatatgaatttcgtgtagtggtcgccag

caaacAgcacgacgatttcctcgtCGatcaggacctggcaacgggacgttttcttgccacggtccaggacgcggaagcggtgcagcagcgacaccg

attccaggtgcccaacgcggtcggacgtgaagcccatcgccgtcgcctgtaggcgcgacaggcattcctcggccttcgtgtaataccggccattgatcg

accagcccaggtcctggcaaagctcgtagaacgtgaaggtgatcggctcgccgataggggtgcgcttcgcgtactccaacacctgctgccacaccagt

tcgtcatcgtcggcccgcagctcgacgccggtgtaggtgatcttcacgtccttgttgacgtggaaaatgaccttgttttgcagcgcctcgcgcgggatttt

cttgttgcgcgtggtgaacagggcagagcgggccgtgtcgtttggcatcgctcgcatcgtgtccggccacggcgcaatatcgaacaaggaaagctgca

tttccttgatctgctgcttcgtgtgtttcagcaacgcggcctgcttggcctcgctgacctgttttgccaggtcctcgccggcggtttttcgcttcttggtcgtc



atagttcctcgcgtgtcgatggtcatcgacttcgccaaacctgccgcctcctgttcAagacgacgcgaacgctccacggcggccgatggcgcgggcag

ggcagggggagccagttgcacgctgtcgcgctcgatcttggccgtagcttgctggaccatcgagccgacggactggaaggtttcgcggggcgcacgc

atgacggtgcggcttgcgatggtttcggcatcctcggcggaaaaccccgcgtcgatcagttcttgcctgtatgccttccggtcaaacgtccgattcattc

accctccttgcgggattgccccggaattccccggatccgtcgatcttgatcccctgcgccatcagatccttggcggcaagaaagccatccagtttacttt

gcagggcttcccaaccttaccagagggcgccccagctggcaattccggttcgcttgctgTccataaaaccgcccagtctagctatcgccatgtaagccc

actgcaagctaCCtGCtttCtCtttgcgcttgcgttttcccttgtccagatagcccagtaGCtgacattcatccggggtcagcaccgtttctgcggactg

gctttctacgtgttccgcttcctttagcagcccttgcgccctgagtgcttgcggcagcgtgaagctgacggatccggggaattaattcacccccgaacac

gagcacggcacccgcgaccactatgccaagaatgcccaaggtaaaaattgccGgccccgccatgaagtccgtgaatgccccgacggccgaagtga

agggcaggccgccacccaggccgccgccctcactgcccggcacctggtcgctgaatgtcgatgccagcacctgcggcacgtcaatgcttccgggcgtc

gcgctcgggctgatcgcccatcccgttactgccccgatcccggcaatggcaaggactgccagcgctgccatttttggggtgaggccgttcgcggccga

GgggcgcagccCCTggggggatgggaggcccgcgttaGCGGgccgggagggttcgagaagggggggcaccccccttcggcgtgcgcggtcacg

cgcAcagggcgcagccctggttaaaaacaaggtttataaatattggtttaaaagcaggttaaaagacaggttagcggtggccgaaaaacgggcgga

aacccttgcaaatgctggattttctgcctgtggacagcccctcaaatgtcaataggtCcgcccctcatctgtcaGcactctgcccctcaagtgtcaagg

atcgcgcccctcatctgtcagtagtcgcgcccctcaagtgtcaataccgcagggcacttatccccaggcttgtccacatcatCtGtgggaaactcgcgt

aaaatcaggcgttttcgccgatttgcgaggctggccagctccacgtcgccggccgaaatcgagcctgcccctcatctgtcaacgccgcgccgggtgagt

cggcccctcaagtgtcaacgtccgcccctcatctgtcagtgagggccaagttttccgcgAggtatccacaacgccggcCgccgcggtgtctcgcacac

ggcttcgacggcgtttcACGG 

pIG101x  sfGFP-AmpR-araC-p15A 

tGAGACCatacatcgcGAAAGTGAAACGTGATTTCATGcgtcattttgaacattttgtaaatcttatttaataatgtgtgcggcaattcaca

tttaatttatgaatgttttcttaacatcgcggcaactcaagaaacggcaggttcggatcttagctactagagaaagaggagaaatactagatgcgtaaa

ggcgaagagctgttcactggtgtcgtccctattctggtggaactggatggtgatgtcaacggtcataagttttccgtgcgtggcgagggtgaaggtgac

gcaactaatggtaaactgacgctgaagttcatctgtactactggtaaactgccggttccttggccgactctggtaacgacgctgacttatggtgttcagt

gctttgctcgttatccggaccatatgaagcagcatgacttcttcaagtccgccatgccggaaggctatgtgcaggaacgcacgatttcctttaaggatga

cggcacgtacaaaacgcgtgcggaagtgaaatttgaaggcgataccctggtaaaccgcattgagctgaaaggcattgactttaaagaagacggcaa

tatcctgggccataagctggaatacaattttaacagccacaatgtttacatcaccgccgataaacaaaaaaatggcattaaagcgaattttaaaattc

gccacaacgtggaggatggcagcgtgcagctggctgatcactaccagcaaaacactccaatcggtgatggtcctgttctgctgccagacaatcactat

ctgagcacgcaaagcgttctgtctaaagatccgaacgagaaacgcgatcatatggttctgctggagttcgtaaccgcagcgggcatcacgcatggtat

ggatgaactgtacaaatgaccaggcatcaaataaaacgaaaggctcagtcgaaagactgggcctttcgttttatctgttgtttgtcggtgaacgctctc

gcgatgataGGTCTCaTACAgattatcaaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtatatatgag

taaacttggtctgacagttaccaatgcttaatcagtgaggcacctatctcagcgatctgtctatttcgttcatccatagttgcctgactccccgtcgtgtag

ataactacgatacgggagggcttaccatctggccccagtgctgcaatgataccgcgggacccacgctcaccggctccagatttatcagcaataaacca

gccagccggaagggccgagcgcagaagtggtcctgcaactttatccgcctccatccagtctattaattgttgccgggaagctagagtaagtagttcgcc

agttaatagtttgcgcaacgttgttgccattgctacaggcatcgtggtgtcacgctcgtcgtttggtatggcttcattcagctccggttcccaacgatcaa

ggcgagttacatgatcccccatgttgtgcaaaaaagcggttagctccttcggtcctccgatcgttgtcagaagtaagttggccgcagtgttatcactcat

ggttatggcagcactgcataattctcttactgtcatgccatccgtaagatgcttttctgtgactggtgagtactcaaccaagtcattctgagaatagtgta

tgcggcgaccgagttgctcttgcccggcgtcaatacgggataataccgcgccacatagcagaactttaaaagtgctcatcattggaaaacgttcttcgg

ggcgaaaactctcaaggatcttaccgctgttgagatccagttcgatgtaacccactcgtgcacccaactgatcttcagcatcttttactttcaccagcgtt

tctgggtgagcaaaaacaggaaggcaaaatgccgcaaaaaagggaataagggcgacacggaaatgttgaatactcatactcttcctttttcaatatt

attgaagcatttatcagggttattgtctcatgagcggatacatatttgaatgtatttagaaaaataaacaaataggggttccgcgcacatttccccgaaa

agtgccacctgGAGTacagaaaagcccgcctttcggcgggctttgctcgagttatgacaacttgacggctacatcattcactttttcttcacaaccggc

acggaactcgctcgggctggccccggtgcattttttaaatacccgcgagaaatagagttgatcgtcaaaaccaacattgcgaccgacggtggcgatag

gcatccgggtggtgctcaaaagcagcttcgcctggctgatacgttggtcctcgcgccagcttaagacgctaatccctaactgctggcggaaaagatgtg

acagacgcgacggcgacaagcaaacatgctgtgcgacgctggcgatatcaaaattgctgtctgccaggtgatcgctgatgtactgacaagcctcgcgt

acccgattatccatcggtggatggagcgactcgttaatcgcttccatgcgccgcagtaacaattgctcaagcagatttatcgccagcagctccgaatag



cgcccttccccttgcccggcgttaatgatttgcccaaacaggtcgctgaaatgcggctggtgcgcttcatccgggcgaaagaaccccgtattggcaaat

attgacggccagttaagccattcatgccagtaggcgcgcggacgaaagtaaacccactggtgataccattcgcgagcctccggatgacgaccgtagt

gatgaatctctcctggcgggaacagcaaaatatcacccggtcggcaaacaaattctcgtccctgatttttcaccaccccctgaccgcgaatggtgagat

tgagaatataacctttcattcccagcggtcggtcgataaaaaaatcgagataaccgttggcctcaatcggcgttaaacccgccaccagatgggcatta

aacgagtatcccggcagcaggggatcattttgcgcttcagccatacttttcatactcccgccattcagagaagaaaccaattgtccatattgCATggta

tatctccttcttaaagttaaacaaaattattgctagctgcaaccattatcaccgccagaggtaaaattgtcaacacgcacggtgttagctcagcatgtC

CAAtgctgaacccccagccggaactgaccccacaaggccctagcgtttgcaatgcaccaggtcattgacccaggcgtgttccaccaggccgctgcct

cgcaactcttcgcaggcttcgccgacctgctcgcgccacttcttcacgcgggtggaatccgatccgcacatgaggcggaaggtttccagcttgagcggg

tacggctcccggtgcgagctgaaatagtcgaacatccgtcgggccgtcggcgacagcttgcggtacttctcccatatgaatttcgtgtagtggtcgcca

gcaaacAgcacgacgatttcctcgtCGatcaggacctggcaacgggacgttttcttgccacggtccaggacgcggaagcggtgcagcagcgacacc

gattccaggtgcccaacgcggtcggacgtgaagcccatcgccgtcgcctgtaggcgcgacaggcattcctcggccttcgtgtaataccggccattgatc

gaccagcccaggtcctggcaaagctcgtagaacgtgaaggtgatcggctcgccgataggggtgcgcttcgcgtactccaacacctgctgccacacca

gttcgtcatcgtcggcccgcagctcgacgccggtgtaggtgatcttcacgtccttgttgacgtggaaaatgaccttgttttgcagcgcctcgcgcgggatt

ttcttgttgcgcgtggtgaacagggcagagcgggccgtgtcgtttggcatcgctcgcatcgtgtccggccacggcgcaatatcgaacaaggaaagctg

catttccttgatctgctgcttcgtgtgtttcagcaacgcggcctgcttggcctcgctgacctgttttgccaggtcctcgccggcggtttttcgcttcttggtcg

tcatagttcctcgcgtgtcgatggtcatcgacttcgccaaacctgccgcctcctgttcAagacgacgcgaacgctccacggcggccgatggcgcgggc

agggcagggggagccagttgcacgctgtcgcgctcgatcttggccgtagcttgctggaccatcgagccgacggactggaaggtttcgcggggcgcac

gcatgacggtgcggcttgcgatggtttcggcatcctcggcggaaaaccccgcgtcgatcagttcttgcctgtatgccttccggtcaaacgtccgattcat

tcaccctccttgcgggattgccccggaattccccggatccgtcgatcttgatcccctgcgccatcagatccttggcggcaagaaagccatccagtttact

ttgcagggcttcccaaccttaccagagggcgccccagctggcaattccggttcgcttgctgTccataaaaccgcccagtctagctatcgccatgtaagc

ccactgcaagctaCCtGCtttCtCtttgcgcttgcgttttcccttgtccagatagcccagtaGCtgacattcatccggggtcagcaccgtttctgcggac

tggctttctacgtgttccgcttcctttagcagcccttgcgccctgagtgcttgcggcagcgtgaagctgacggatccggggaattaattcacccccgaac

acgagcacggcacccgcgaccactatgccaagaatgcccaaggtaaaaattgccGgccccgccatgaagtccgtgaatgccccgacggccgaagtg

aagggcaggccgccacccaggccgccgccctcactgcccggcacctggtcgctgaatgtcgatgccagcacctgcggcacgtcaatgcttccgggcgt

cgcgctcgggctgatcgcccatcccgttactgccccgatcccggcaatggcaaggactgccagcgctgccatttttggggtgaggccgttcgcggccga

GgggcgcagccCCTggggggatgggaggcccgcgttaGCGGgccgggagggttcgagaagggggggcaccccccttcggcgtgcgcggtcacg

cgcAcagggcgcagccctggttaaaaacaaggtttataaatattggtttaaaagcaggttaaaagacaggttagcggtggccgaaaaacgggcgga

aacccttgcaaatgctggattttctgcctgtggacagcccctcaaatgtcaataggtCcgcccctcatctgtcaGcactctgcccctcaagtgtcaagg

atcgcgcccctcatctgtcagtagtcgcgcccctcaagtgtcaataccgcagggcacttatccccaggcttgtccacatcatCtGtgggaaactcgcgt

aaaatcaggcgttttcgccgatttgcgaggctggccagctccacgtcgccggccgaaatcgagcctgcccctcatctgtcaacgccgcgccgggtgagt

cggcccctcaagtgtcaacgtccgcccctcatctgtcagtgagggccaagttttccgcgAggtatccacaacgccggcCgccgcggtgtctcgcacac

ggcttcgacggcgtttcACGG 

pIG102 made from pIG101 and linIG102 

gattatcaaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtatatatgagtaaacttggtctgacagttacca

atgcttaatcagtgaggcacctatctcagcgatctgtctatttcgttcatccatagttgcctgactccccgtcgtgtagataactacgatacgggagggct

taccatctggccccagtgctgcaatgataccgcgggacccacgctcaccggctccagatttatcagcaataaaccagccagccggaagggccgagcg

cagaagtggtcctgcaactttatccgcctccatccagtctattaattgttgccgggaagctagagtaagtagttcgccagttaatagtttgcgcaacgtt

gttgccattgctacaggcatcgtggtgtcacgctcgtcgtttggtatggcttcattcagctccggttcccaacgatcaaggcgagttacatgatcccccat

gttgtgcaaaaaagcggttagctccttcggtcctccgatcgttgtcagaagtaagttggccgcagtgttatcactcatggttatggcagcactgcataat

tctcttactgtcatgccatccgtaagatgcttttctgtgactggtgagtactcaaccaagtcattctgagaatagtgtatgcggcgaccgagttgctcttg

cccggcgtcaatacgggataataccgcgccacatagcagaactttaaaagtgctcatcattggaaaacgttcttcggggcgaaaactctcaaggatct

taccgctgttgagatccagttcgatgtaacccactcgtgcacccaactgatcttcagcatcttttactttcaccagcgtttctgggtgagcaaaaacagg

aaggcaaaatgccgcaaaaaagggaataagggcgacacggaaatgttgaatactcatactcttcctttttcaatattattgaagcatttatcagggtta

ttgtctcatgagcggatacatatttgaatgtatttagaaaaataaacaaataggggttccgcgcacatttccccgaaaagtgccacctgGAGTacag



aaaagcccgcctttcggcgggctttgctcgagttatgacaacttgacggctacatcattcactttttcttcacaaccggcacggaactcgctcgggctgg

ccccggtgcattttttaaatacccgcgagaaatagagttgatcgtcaaaaccaacattgcgaccgacggtggcgataggcatccgggtggtgctcaaa

agcagcttcgcctggctgatacgttggtcctcgcgccagcttaagacgctaatccctaactgctggcggaaaagatgtgacagacgcgacggcgacaa

gcaaacatgctgtgcgacgctggcgatatcaaaattgctgtctgccaggtgatcgctgatgtactgacaagcctcgcgtacccgattatccatcggtgg

atggagcgactcgttaatcgcttccatgcgccgcagtaacaattgctcaagcagatttatcgccagcagctccgaatagcgcccttccccttgcccggc

gttaatgatttgcccaaacaggtcgctgaaatgcggctggtgcgcttcatccgggcgaaagaaccccgtattggcaaatattgacggccagttaagcc

attcatgccagtaggcgcgcggacgaaagtaaacccactggtgataccattcgcgagcctccggatgacgaccgtagtgatgaatctctcctggcggg

aacagcaaaatatcacccggtcggcaaacaaattctcgtccctgatttttcaccaccccctgaccgcgaatggtgagattgagaatataacctttcattc

ccagcggtcggtcgataaaaaaatcgagataaccgttggcctcaatcggcgttaaacccgccaccagatgggcattaaacgagtatcccggcagcag

gggatcattttgcgcttcagccatacttttcatactcccgccattcagagaagaaaccaattgtccatattgCATggtatatctccttcttaaagttaaac

aaaattattgctagctgcaaccattatcaccgccagaggtaaaattgtcaacacgcacggtgttagctcagcatgCCAAtgctgaacccccagccgg

aactgaccccacaaggccctagcgtttgcaatgcaccaggtcattgacccaggcgtgttccaccaggccgctgcctcgcaactcttcgcaggcttcgcc

gacctgctcgcgccacttcttcacgcgggtggaatccgatccgcacatgaggcggaaggtttccagcttgagcgggtacggctcccggtgcgagctga

aatagtcgaacatccgtcgggccgtcggcgacagcttgcggtacttctcccatatgaatttcgtgtagtggtcgccagcaaacAgcacgacgatttcct

cgtCGatcaggacctggcaacgggacgttttcttgccacggtccaggacgcggaagcggtgcagcagcgacaccgattccaggtgcccaacgcggt

cggacgtgaagcccatcgccgtcgcctgtaggcgcgacaggcattcctcggccttcgtgtaataccggccattgatcgaccagcccaggtcctggcaa

agctcgtagaacgtgaaggtgatcggctcgccgataggggtgcgcttcgcgtactccaacacctgctgccacaccagttcgtcatcgtcggcccgcag

ctcgacgccggtgtaggtgatcttcacgtccttgttgacgtggaaaatgaccttgttttgcagcgcctcgcgcgggattttcttgttgcgcgtggtgaaca

gggcagagcgggccgtgtcgtttggcatcgctcgcatcgtgtccggccacggcgcaatatcgaacaaggaaagctgcatttccttgatctgctgcttcg

tgtgtttcagcaacgcggcctgcttggcctcgctgacctgttttgccaggtcctcgccggcggtttttcgcttcttggtcgtcatagttcctcgcgtgtcgat

ggtcatcgacttcgccaaacctgccgcctcctgttcAagacgacgcgaacgctccacggcggccgatggcgcgggcagggcagggggagccagttg

cacgctgtcgcgctcgatcttggccgtagcttgctggaccatcgagccgacggactggaaggtttcgcggggcgcacgcatgacggtgcggcttgcga

tggtttcggcatcctcggcggaaaaccccgcgtcgatcagttcttgcctgtatgccttccggtcaaacgtccgattcattcaccctccttgcgggattgcc

ccggaattccccggatccgtcgatcttgatcccctgcgccatcagatccttggcggcaagaaagccatccagtttactttgcagggcttcccaaccttac

cagagggcgccccagctggcaattccggttcgcttgctgTccataaaaccgcccagtctagctatcgccatgtaagcccactgcaagctaCCtGCttt

CtCtttgcgcttgcgttttcccttgtccagatagcccagtaGCtgacattcatccggggtcagcaccgtttctgcggactggctttctacgtgttccgcttc

ctttagcagcccttgcgccctgagtgcttgcggcagcgtgaagctgacggatccggggaattaattcacccccgaacacgagcacggcacccgcgacc

actatgccaagaatgcccaaggtaaaaattgccGgccccgccatgaagtccgtgaatgccccgacggccgaagtgaagggcaggccgccacccag

gccgccgccctcactgcccggcacctggtcgctgaatgtcgatgccagcacctgcggcacgtcaatgcttccgggcgtcgcgctcgggctgatcgccca

tcccgttactgccccgatcccggcaatggcaaggactgccagcgctgccatttttggggtgaggccgttcgcggccgaGgggcgcagccCCTggggg

gatgggaggcccgcgttaGCGGgccgggagggttcgagaagggggggcaccccccttcggcgtgcgcggtcacgcgcAcagggcgcagccctgg

ttaaaaacaaggtttataaatattggtttaaaagcaggttaaaagacaggttagcggtggccgaaaaacgggcggaaacccttgcaaatgctggatt

ttctgcctgtggacagcccctcaaatgtcaataggtCcgcccctcatctgtcaGcactctgcccctcaagtgtcaaggatcgcgcccctcatctgtcagt

agtcgcgcccctcaagtgtcaataccgcagggcacttatccccaggcttgtccacatcatCtGtgggaaactcgcgtaaaatcaggcgttttcgccgat

ttgcgaggctggccagctccacgtcgccggccgaaatcgagcctgcccctcatctgtcaacgccgcgccgggtgagtcggcccctcaagtgtcaacgt

ccgcccctcatctgtcagtgagggccaagttttccgcgAggtatccacaacgccggcCgccgcggtgtctcgcacacggcttcgacggcgtttcACG

GccaattattgaaggccgctaacgcggcctttttttgtttctggtctgccgaattcgcggccgcttctagagCGTCTCaCTTCCTTCtagcattttta

tccataagattagcggatcctacctgacgctttttatcgcaactctctactgtttctccatacccgCGACctagtgaaagaggagaaatactaAATGc

gtaaaggcgaagagctgttcactggtgtcgtccctattctggtggaactggatggtgatgtcaacggtcataagttttccgtgcgtggcgagggtgaag

gtgacgcaactaatggtaaactgacgctgaagttcatctgtactactggtaaactgccggttccttggccgactctggtaacgacgctgacttatggtgt

tcagtgctttgctcgttatccggaccatatgaagcagcatgacttcttcaagtccgccatgccggaaggctatgtgcaggaacgcacgatttcctttaag

gatgacggcacgtacaaaacgcgtgcggaagtgaaatttgaaggcgataccctggtaaaccgcattgagctgaaaggcattgactttaaagaagac

ggcaatatcctgggccataagctggaatacaattttaacagccacaatgtttacatcaccgccgataaacaaaaaaatggcattaaagcgaattttaa

aattcgccacaacgtggaggatggcagcgtgcagctggctgatcactaccagcaaaacactccaatcggtgatggtcctgttctgctgccagacaatc



actatctgagcacgcaaagcgttctgtctaaagatccgaacgagaaacgcgatcatatggttctgctggagttcgtaaccgcagcgggcatcacgcat

ggtatggatgaactgtacaaataaTGGCttcagccaaaaaacttaagaccgccggtcttgtccactaccttgcagtaatgcggtggacaggatcggc

ggttttcttttctcttctcaaGCTGCGTTtGAGACGtactagtagcggccgctgcagttttgttatcaataaaaaaggggagcggtttcccgctccc

cttattgttcgtcTACA 

pIG102 Para-B0034-sfgfp-AmpR-araC-RK2 (casS2) 

ccaattattgaaggccgctaacgcggcctttttttgtttctggtctgccgaattcgcggccgcttctagagCGTCTCaCTTCCTTCtagcatttttatc

cataagattagcggatcctacctgacgctttttatcgcaactctctactgtttctccatacccgCGACctagtgaaagaggagaaatactaAATGcgt

aaaggcgaagagctgttcactggtgtcgtccctattctggtggaactggatggtgatgtcaacggtcataagttttccgtgcgtggcgagggtgaaggt

gacgcaactaatggtaaactgacgctgaagttcatctgtactactggtaaactgccggttccttggccgactctggtaacgacgctgacttatggtgttc

agtgctttgctcgttatccggaccatatgaagcagcatgacttcttcaagtccgccatgccggaaggctatgtgcaggaacgcacgatttcctttaagga

tgacggcacgtacaaaacgcgtgcggaagtgaaatttgaaggcgataccctggtaaaccgcattgagctgaaaggcattgactttaaagaagacgg

caatatcctgggccataagctggaatacaattttaacagccacaatgtttacatcaccgccgataaacaaaaaaatggcattaaagcgaattttaaaa

ttcgccacaacgtggaggatggcagcgtgcagctggctgatcactaccagcaaaacactccaatcggtgatggtcctgttctgctgccagacaatcac

tatctgagcacgcaaagcgttctgtctaaagatccgaacgagaaacgcgatcatatggttctgctggagttcgtaaccgcagcgggcatcacgcatgg

tatggatgaactgtacaaataaTGGCttcagccaaaaaacttaagaccgccggtcttgtccactaccttgcagtaatgcggtggacaggatcggcgg

ttttcttttctcttctcaaGCTGCGTTtGAGACGtactagtagcggccgctgcagttttgttatcaataaaaaaggggagcggtttcccgctcccctt

attgttcgtcTACAgattatcaaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtatatatgagtaaacttgg

tctgacagttaccaatgcttaatcagtgaggcacctatctcagcgatctgtctatttcgttcatccatagttgcctgactccccgtcgtgtagataactacg

atacgggagggcttaccatctggccccagtgctgcaatgataccgcgggacccacgctcaccggctccagatttatcagcaataaaccagccagccg

gaagggccgagcgcagaagtggtcctgcaactttatccgcctccatccagtctattaattgttgccgggaagctagagtaagtagttcgccagttaata

gtttgcgcaacgttgttgccattgctacaggcatcgtggtgtcacgctcgtcgtttggtatggcttcattcagctccggttcccaacgatcaaggcgagtt

acatgatcccccatgttgtgcaaaaaagcggttagctccttcggtcctccgatcgttgtcagaagtaagttggccgcagtgttatcactcatggttatgg

cagcactgcataattctcttactgtcatgccatccgtaagatgcttttctgtgactggtgagtactcaaccaagtcattctgagaatagtgtatgcggcga

ccgagttgctcttgcccggcgtcaatacgggataataccgcgccacatagcagaactttaaaagtgctcatcattggaaaacgttcttcggggcgaaa

actctcaaggatcttaccgctgttgagatccagttcgatgtaacccactcgtgcacccaactgatcttcagcatcttttactttcaccagcgtttctgggtg

agcaaaaacaggaaggcaaaatgccgcaaaaaagggaataagggcgacacggaaatgttgaatactcatactcttcctttttcaatattattgaagc

atttatcagggttattgtctcatgagcggatacatatttgaatgtatttagaaaaataaacaaataggggttccgcgcacatttccccgaaaagtgcca

cctgGAGTacagaaaagcccgcctttcggcgggctttgctcgagttatgacaacttgacggctacatcattcactttttcttcacaaccggcacggaa

ctcgctcgggctggccccggtgcattttttaaatacccgcgagaaatagagttgatcgtcaaaaccaacattgcgaccgacggtggcgataggcatcc

gggtggtgctcaaaagcagcttcgcctggctgatacgttggtcctcgcgccagcttaagacgctaatccctaactgctggcggaaaagatgtgacaga

cgcgacggcgacaagcaaacatgctgtgcgacgctggcgatatcaaaattgctgtctgccaggtgatcgctgatgtactgacaagcctcgcgtacccg

attatccatcggtggatggagcgactcgttaatcgcttccatgcgccgcagtaacaattgctcaagcagatttatcgccagcagctccgaatagcgccc

ttccccttgcccggcgttaatgatttgcccaaacaggtcgctgaaatgcggctggtgcgcttcatccgggcgaaagaaccccgtattggcaaatattga

cggccagttaagccattcatgccagtaggcgcgcggacgaaagtaaacccactggtgataccattcgcgagcctccggatgacgaccgtagtgatga

atctctcctggcgggaacagcaaaatatcacccggtcggcaaacaaattctcgtccctgatttttcaccaccccctgaccgcgaatggtgagattgaga

atataacctttcattcccagcggtcggtcgataaaaaaatcgagataaccgttggcctcaatcggcgttaaacccgccaccagatgggcattaaacga

gtatcccggcagcaggggatcattttgcgcttcagccatacttttcatactcccgccattcagagaagaaaccaattgtccatattgCATggtatatctc

cttcttaaagttaaacaaaattattgctagctgcaaccattatcaccgccagaggtaaaattgtcaacacgcacggtgttagctcagcatgCCAAtgc

tgaacccccagccggaactgaccccacaaggccctagcgtttgcaatgcaccaggtcattgacccaggcgtgttccaccaggccgctgcctcgcaact

cttcgcaggcttcgccgacctgctcgcgccacttcttcacgcgggtggaatccgatccgcacatgaggcggaaggtttccagcttgagcgggtacggct

cccggtgcgagctgaaatagtcgaacatccgtcgggccgtcggcgacagcttgcggtacttctcccatatgaatttcgtgtagtggtcgccagcaaac

AgcacgacgatttcctcgtCGatcaggacctggcaacgggacgttttcttgccacggtccaggacgcggaagcggtgcagcagcgacaccgattcca

ggtgcccaacgcggtcggacgtgaagcccatcgccgtcgcctgtaggcgcgacaggcattcctcggccttcgtgtaataccggccattgatcgaccag

cccaggtcctggcaaagctcgtagaacgtgaaggtgatcggctcgccgataggggtgcgcttcgcgtactccaacacctgctgccacaccagttcgtc



atcgtcggcccgcagctcgacgccggtgtaggtgatcttcacgtccttgttgacgtggaaaatgaccttgttttgcagcgcctcgcgcgggattttcttgt

tgcgcgtggtgaacagggcagagcgggccgtgtcgtttggcatcgctcgcatcgtgtccggccacggcgcaatatcgaacaaggaaagctgcatttcc

ttgatctgctgcttcgtgtgtttcagcaacgcggcctgcttggcctcgctgacctgttttgccaggtcctcgccggcggtttttcgcttcttggtcgtcatag

ttcctcgcgtgtcgatggtcatcgacttcgccaaacctgccgcctcctgttcAagacgacgcgaacgctccacggcggccgatggcgcgggcagggca

gggggagccagttgcacgctgtcgcgctcgatcttggccgtagcttgctggaccatcgagccgacggactggaaggtttcgcggggcgcacgcatgac

ggtgcggcttgcgatggtttcggcatcctcggcggaaaaccccgcgtcgatcagttcttgcctgtatgccttccggtcaaacgtccgattcattcaccctc

cttgcgggattgccccggaattccccggatccgtcgatcttgatcccctgcgccatcagatccttggcggcaagaaagccatccagtttactttgcaggg

cttcccaaccttaccagagggcgccccagctggcaattccggttcgcttgctgTccataaaaccgcccagtctagctatcgccatgtaagcccactgca

agctaCCtGCtttCtCtttgcgcttgcgttttcccttgtccagatagcccagtaGCtgacattcatccggggtcagcaccgtttctgcggactggctttct

acgtgttccgcttcctttagcagcccttgcgccctgagtgcttgcggcagcgtgaagctgacggatccggggaattaattcacccccgaacacgagcac

ggcacccgcgaccactatgccaagaatgcccaaggtaaaaattgccGgccccgccatgaagtccgtgaatgccccgacggccgaagtgaagggca

ggccgccacccaggccgccgccctcactgcccggcacctggtcgctgaatgtcgatgccagcacctgcggcacgtcaatgcttccgggcgtcgcgctc

gggctgatcgcccatcccgttactgccccgatcccggcaatggcaaggactgccagcgctgccatttttggggtgaggccgttcgcggccgaGgggcg

cagccCCTggggggatgggaggcccgcgttaGCGGgccgggagggttcgagaagggggggcaccccccttcggcgtgcgcggtcacgcgcAca

gggcgcagccctggttaaaaacaaggtttataaatattggtttaaaagcaggttaaaagacaggttagcggtggccgaaaaacgggcggaaaccctt

gcaaatgctggattttctgcctgtggacagcccctcaaatgtcaataggtCcgcccctcatctgtcaGcactctgcccctcaagtgtcaaggatcgcgc

ccctcatctgtcagtagtcgcgcccctcaagtgtcaataccgcagggcacttatccccaggcttgtccacatcatCtGtgggaaactcgcgtaaaatca

ggcgttttcgccgatttgcgaggctggccagctccacgtcgccggccgaaatcgagcctgcccctcatctgtcaacgccgcgccgggtgagtcggcccc

tcaagtgtcaacgtccgcccctcatctgtcagtgagggccaagttttccgcgAggtatccacaacgccggcCgccgcggtgtctcgcacacggcttcg

acggcgtttcACGG 

pIG104 Para-B0034-iaaMH-AmpR-araC-RSF1010 

gattatcaaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtatatatgagtaaacttggtctgacagttacca

atgcttaatcagtgaggcacctatctcagcgatctgtctatttcgttcatccatagttgcctgactccccgtcgtgtagataactacgatacgggagggct

taccatctggccccagtgctgcaatgataccgcgggacccacgctcaccggctccagatttatcagcaataaaccagccagccggaagggccgagcg

cagaagtggtcctgcaactttatccgcctccatccagtctattaattgttgccgggaagctagagtaagtagttcgccagttaatagtttgcgcaacgtt

gttgccattgctacaggcatcgtggtgtcacgctcgtcgtttggtatggcttcattcagctccggttcccaacgatcaaggcgagttacatgatcccccat

gttgtgcaaaaaagcggttagctccttcggtcctccgatcgttgtcagaagtaagttggccgcagtgttatcactcatggttatggcagcactgcataat

tctcttactgtcatgccatccgtaagatgcttttctgtgactggtgagtactcaaccaagtcattctgagaatagtgtatgcggcgaccgagttgctcttg

cccggcgtcaatacgggataataccgcgccacatagcagaactttaaaagtgctcatcattggaaaacgttcttcggggcgaaaactctcaaggatct

taccgctgttgagatccagttcgatgtaacccactcgtgcacccaactgatcttcagcatcttttactttcaccagcgtttctgggtgagcaaaaacagg

aaggcaaaatgccgcaaaaaagggaataagggcgacacggaaatgttgaatactcatactcttcctttttcaatattattgaagcatttatcagggtta

ttgtctcatgagcggatacatatttgaatgtatttagaaaaataaacaaataggggttccgcgcacatttccccgaaaagtgccacctgGAGTaaaa

aaaaGCCCGCCtttcGGCGGGCtttgGCCAttattatgacaacttgacggctacatcattcactttttcttcacaaccggcacggaactcgctcg

ggctggccccggtgcattttttaaatacccgcgagaaatagagttgatcgtcaaaaccaacattgcgaccgacggtggcgataggcatccgggtggtg

ctcaaaagcagcttcgcctggctgatacgttggtcctcgcgccagcttaagacgctaatccctaactgctggcggaaaagatgtgacagacgcgacgg

cgacaagcaaacatgctgtgcgacgctggcgatatcaaaattgctgtctgccaggtgatcgctgatgtactgacaagcctcgcgtacccgattatccat

cggtggatggagcgactcgttaatcgcttccatgcgccgcagtaacaattgctcaagcagatttatcgccagcagctccgaatagcgcccttccccttg

cccggcgttaatgatttgcccaaacaggtcgctgaaatgcggctggtgcgcttcatccgggcgaaagaaccccgtattggcaaatattgacggccagt

taagccattcatgccagtaggcgcgcggacgaaagtaaacccactggtgataccattcgcgagcctccggatgacgaccgtagtgatgaatctctcct

ggcgggaacagcaaaatatcacccggtcggcaaacaaattctcgtccctgatttttcaccaccccctgaccgcgaatggtgagattgagaatataacc

tttcattcccagcggtcggtcgataaaaaaatcgagataaccgttggcctcaatcggcgttaaacccgccaccagatgggcattaaacgagtatcccg

gcagcaggggatcattttgcgcttcagccatacttttcatactcccGccattcagagaagaaaccaattgtccatattgcatcagacattgccgtcactg

cgtcttttactggctcttctcgctaaccAaaccggtaaccccgcttattaaaagcattctgtaacaaagcgggaccaaagccatgacaaaaacgcgta

acaaaagtgtctataatcacggcagaaaagtccacattggccgcctgttgagtaatagtcaaaagcctccggtcggaggcttttgactttctgcttacC



CAAagaaatcatccttagcgaaagctaaggattttttttatctgaattaattctcgcgagggccgccacatgaggcatgttccgcgtccttgcaatact

gtgtttacatacagtctatcgcttagcggaaagttcttttaccctcagccgaaatgcctgccgttgctagacattgccagccagtgcccgtcactcccgta

ctaactgtcacgaacccctgcaataactgtcacgcccccctgcaataactgtcacgaacccctgcaataactgtcacgcccccaaacctgcaaaccca

gcaggggcgggggctggcggggtgttggaaaaatccatccatgattatctaagaataatccactaggcgcggttatcagcgcccttgtggggcgctgc

tgcccttgcccaatatgcccggccagaggccggatagctggtctattcgctgcgctaggctacacaccgccccaccgctgcgcggcagggggaaagg

cgggcaaagcccgctaaaccccacaccaaaccccgcagaaatacgctggagcgcttttagccgctttagcggcctttccccctacccgaagggtggg

ggcgcgtgtgcagccccgcagggcctgtctcggtcgatcattcagcccggctcatccttctggcgtggcggcagaccgaacaaggcgcggtcgtggtc

gcgttcaaggtacgcatccattgccgccatgagccgatcctccggccactcgctgctgttcaccttggccaaaatcatggcccccaccagcaccttgcg

ccttgtttcgttcttgcgctcttgctgctgttcccttgcccgcAcccgctgaatttcggcattgattcgcgctcgttgttcttcgagcttggccagccgatcc

gccgccttgttgctccccttaaccatcttgacaccccattgttaatgtgctgtctcgtaggctatcatggaggcacagcggcggcaatcccgaccctactt

tgtaggggagggcgcacttaccggtttctcttcgagaaactggcctaacggccacccttcgggcggtgcgctctccgagggccattgcatggagccga

aaagcaaaagcaacagcgaggcagcatggcgatttatcaccttacggcgaaaaccggcagcaggtcgggcggccaatcggccagggccaaggccg

actTcatccagcgcgaaggcaagtatgcccgcgacatggatgaagtcttgcacgccgaatccgggcacatgccggagttcgtcgagcggcccgccga

ctactgggatgctgccgacctgtatgaacgcgccaatgggcggctgttcaaggaggtcgaatttgccctgccggtcgagctgaccctcgaccagcaga

aggcgctggcgtccgagttcgcccagcacctgaccggtgccgagcgcctgccgtatacgctggccatccatgccggtggcggcgagaacccgcactg

ccacctgatgatctccgagcggatcaatgacggcatcgagcggcccgccgctcagtggttcaagcggtacaacggcaagaccccggagaagggcgg

ggcacagaagaccgaagcgctcaagcccaaggcatggcttgagcagacccgcgaggcatgggccgaccatgccaaccgggcattagagcgggcA

ggccacgacgcccgcattgaccacagaacacttgaggcgcagggcatcgagcgcctgcccggtgttcacctggggccgaacgtggtggagatggaa

ggccggggcatccgcaccgaccgggcagacgtggccctgaacatcgacaccgccaacgcccagatcatcgacttacaggaataccgggaggcaata

gaccatgaacgcaatcgacagagtgaagaaatccagaggcatcaacgagttagcggagcagatcgaaccgctggcccagagcatggcgacactgg

ccgacgaagcccggcaggtcatgagccagaccCagcaggccagcgaggcgcaggcggcggagtggctgaaagcccagcgccagacaggggcggc

atgggtggagctggccaaagagttgcgggaggtagccgccgaggtgagcagcgccgcgcagagcgcccggagcgcgtcgcgggggtggcactgga

agctatggctaaccgtgatgctggcttccatgatgcctacggtggtgctgctgatcgcatcgttgctcttgctcgacctgacgccactgacaaccgagga

cggctcgatctggctgcgcttggtggcccgatgaagaacgacaggactttgcaggccataggccgacagctcaaggccatgggctgtgagcgcttcg

atatcggcgtcagggacgcCAccaccggccagatgatgaaccgggaatggtcagccgccgaagtgctccagaacacgccatggctcaagcggatg

aatgcccagggcaatgacgtgtatatcaggcccgccgagcaggagcggcatggtctggtgctggtggacgacctcagcgagtttgacctggatgaca

tgaaagccgagggccgggagcctgccctggtagtggaaaccagcccgaagaactatcaggcatgggtcaaggtggccgacgccgcaggcggtgaa

cttcgggggcagattgcccggacgctggccagcgagtacgacgccgacccggccagcgccgacagccgccactatggccgcttggcgggcttcacca

accgcaaggacaagcacaccacccgcgccggttatcagccgtgggtgctgctgcgtgaatccaagggcaagaccgccaccgctggcccggcgctggt

gcagcaggctggccagcagatcgagcaggcccagcggcagcaggagaaggcccgcaggctggccagcctcgaactgcccgagcggcagcttagcc

gccaccggcgcacggcgctggacgagtaccgcagcgagatggccgggctggtcaagcgcttcggtGatgacctcagcaagtgcgactttatcgccgc

gcagaagctggccagccggggccgcagtgccgaggaaatcggcaaggccatggccgaggccagcccagcgctggcagagcgcaagcccggccac

gaagcggattacatcgagcgcaccgtcagcaaggtcatgggtctgcccagcgtccagcttgcgcgggccgagctggcacgggcaccggcaccccgcc

agcgaggcatggacaggggcgggccagatttcagcatgtagtgcttgcgttggtactcacgcctgttatactatgagtactcacgcacagaagggggt

tttatggaatacgaaaaaagcgcttcagggtcggtctacctgatcaaaagtgacaagggctattggttgcccggtggctttggttatacgtcaaacaag

gccgaggctggccgcttttcagtcgctgatatggccagccttaaccttgacggctgcaccttgtccttgttccgcgaagacaagcctttcggccccggca

agtttctcggtgactgatatgaaagaccaaaaggacaagcagaccggcgacctgctggccagccctgacgctgtacgccaagcgcgatatgccgagc

gcatgaaggccaaagggatgcgtcagcgcaagttctggctgaccgacgacgaatacgaggcgctgcgcgagtgcctggaagaactcagagcggcg

cagggcgggggtagtgaccccgccagcgcctaaccaccaactgcctgcaaaggaggcaatcaatggctacccataagcctatcaatattctggaggc

gttcgcagcagcgccgccaccgctggactacgttttgcccaacatggtggccggtacggtcggggcgctggtgtcgcccggtggtgccggtaaatccat

gctggccctgcaactggccgcacagattgcaggcgggccggatctgctggaggtgggcgaactgcccaccggcccggtgatctacctgcccgccgaa

gacccgcccaccgccattcatcaccgcctgcacgcccttggggcgcacctcagcgccgaggaacggcaagccgtggctgacggcctgctgatccagc

cgctgatcggcagcctgcccaacatcatggccccggagtggttcgacggcctcaagcgcgccgccgagggccgccgcctgatggtgctggacacgct

gcgccggttccacatcgaggaagaaaacgccagcggccccatggcccaggtcatcggtcgcatggaggccatcgccgccgataccgggtgctctatc



gtgttcctgcaccatgccagcaagggcgcggccatgatgggcgcaggcgaccagcagcaggccagccggggcagctcggtactggtcgataacatc

cgctggcagtcctacctgtcgagcatgaccagcgccgaggccgaggaatggggtgtggacgacgaccagcgccggttcttcgtccgcttcggtgtgag

caaggccaactatggcgcaccgttcgctgatcggtggttcaggcggcatgacggcggggtgctcaagcccgccgtgctggagaggcagcgcaagag

caagggggtgccccgtggtgaagcctaagaacaagcacagcctcagccacgtccggcacgacccggcgcactgtctggcccccggcctgttccgtgc

cctcaagcggggcgagcgcaagcgcagcaagctggacgtgacgtatgactacggcgacggcaagcggatcgagttcagcggcccggagccgctgg

gcgctgatgatctgcgcatcctgcaagggctggtggccatggctgggcctaatggcctagtgcttggcccggaacccaagaccgaaggcggacggca

gctccggctgttcctggaacccaagtgggaggccgtcaccgctgaTGCcATGgtggtcaaaggtagctatcgggcgctggcaaaggaaatcgggg

cagaggtcgatagtggtggggcgctcaagcacatacaggactgcatcgagcgcctttggaaggtatccatcatcgcccagaatggccgcaagcggca

ggggtttcggctgctgtcggagtacgccagcgacgaggcggacgggcgcctgtacgtggccctgaaccccttgatcgcgcaggccgtcatgggtggcg

gccagcatgtgcgcatcagcatggacgaggtgcgggcgctggacagcgaaaccgcccgcctgctgcaccagcggctgtgtggctggatcgaccccgg

caaaaccggcaaggcttccatagataccttgtgcggctatgtctggccgtcagaggccagtggttcgaccatgcgcaagcgccgcCagcgggtgcgc

gaggcgttgccggagctggtcgcgctgggctggacggtaaccgagttcgcggcgggcaagtacgacatcacccggcccaaggcggcaggctgaccc

cccccactctattgACGGaaaaaaaaaccccgcccctgacagggcggggttttttttccaattattgaaggccgctaacgcggcctttttttgtttctgg

tctgccttaatcaatgactaagaattcgcggccgcttctagagCGTCTCaCTTCggatccgctgcaggCTTCtagcatttttatccataagattagc

ggatcctacctgacgctttttatcgcaactctctactgtttctcCATACCCGCGACctagtgaaagaggagaaatactaAATGtttggaccggatt

tcccgtttgcatttgatgattggatcgaacatcctaaaggacttgggtcaattccggcagaaaatcacggcgctgaggttgcaattatcggggccggca

ttgcaggcttagtagcagcatatgaattaatgaagatgggtctgaaacctgtagtctatgaggcctccaaaatgggaggtcgcttacggtcacaggaa

tttgaaggagcgaagggaattgttgcggaactgggcggtatgcgctttccagtctcctccacagcgttctttcattacgttgataaactgggccttgaaa

gtcgtccgttccctaaccctttgacggcggccagtggcagcacggtgattgacctggaaggtaccacgtactatgcacagatgttatcagatctcccag

ccctgttccaagaagtggcggatgcatgggcagacgccttagaatcaggctctcaatttggagatattcaacaggccattcgtgattctgacgtaccgc

gtctTaaggaactgtggaacaaactcgtgcctttgtgggacgatcgcactttctatgactttgtagcgacctcaaaggcctttgcgaaattaagctttta

ccatcgtgaggttttcggacaagttggttttggtacaggggggtgggattctgattttccaaatagtatgttagaaatctttcgtgttgtgatgacgaatt

gtgatgagcaccagcatctgattgttggtggcgtacagcaagtgcctgtaggcctgtggtcgcacgtgcctgaacgctgcgcacattggccaaagggt

acgtcCctttcctcacttcatcggggtgccccgcgcccaggtgtcaaacgtattgcacgtgctgaagatggttcatttacggttacagataattggggcg

atacacgtcaatacgctgccgttttgacaacctgtcaatcgtggctgcttacaacgcagattgaatgtgaggaatctttgttttcacagaagatgtggat

ggcgctggatcgcacgcgttacatgcagtcttctaaaacttttgtgatggttgatcggccgttttggaaggacaaagatccggaaacgggtcgcgatct

tatgtccatgaccctcaccgatcgcttaacgcgcggcacatacttatttgataatggcgacgacaagccaggcgttatttgcctgagttactcatggatg

agtgacgctttaaaaatgttaccgcaaccgatcgagaaacgcgtcaaattagctttagatgcccttaaaaagatttacccgaaagtggatatcgccgc

acgtattattggtgacccgattactgtgagttgggaagcggatccgcatttcctgggggcatttaaaggcgcgttaccgggccattaccgttacaacca

gcgcatgtacgcgcattttatgcagcaggacatgccgtcagaacagcgtggcatgtttattgccggtgatgatgtatcttggacaccggcatgggttga

gggagcagtacaaacgtcattgaacgcggtgtggggcatcatgaaccatttcggagggaaaacccacgcagagaatccgggtcctggcgacgttttc

catgagattggaccgatcgcgctgggggactaataatcgctgggacgcccgcccctagaaaaggaggactaaaaatgcgcgaaatgattacgcttga

atctctgtgccgcgcattggcagacgaacagattgccgcagaagaattgcgcgagcgcgcgctggatacagaggctcgcttaacactgttaaattgct

tcattcgcgaaggcgacgccgtaagccaattcggtgaagcggatcaggcgcgtaaaggaacttcactttggggggtgcctgtgagttttaaggataac

atctgtgttcgcgggctgccactgacggcgggtacccgcggcatgagcggctttattgccgatcaggatgcagcaatcgtgagccagttaaaagcatt

gggagctgtggtcgcgggcaaaaataacatgcatgagctgtcatttggcgtcacgagcatcaatccacattggggcgcggttggaaacccggtggctc

caggatattgcgccggaggttctagcggaggttccgctgcggcggtcgcatctggaattgtcccgctcagcgtcgggacggacacaggcggctcaatc

cgtattccggcggcattttgcggcattacgggttttcgccctactacaggtcgcttgagtacggcggggatcattccggtcagccacacgaaggattgtg

tcggcctcctgacgcgcacagctggcgacgctgaatttgtgtatgggctgctgtcaggaaaacagcagagtttccctcttaatcgcacgggaccttgcc

gcatcggcctgccggtgagcatgtggtctgacttagatggcgaagtagaacgtgcctgtatcaatgcgctgagcctcttacgcaaaacgggctttgaat

ttgttgagatcgacgatgcggacattgtggaattgaaccagacattaaccttcacggtgccgctgtacgaatttttcgcggattttgctcaatccttgttg

tccttaggttggaaacatggcatccatcatatttttgcacaagtggatgatgcaaatgtgaaaggcattattaatcaccatctgggagagggcgcgatt

aagccggcacattatctgagttctctccagaatggagagctgctgaaacgcaagatggatgagctttttgcgcgccatcacattaaacttttagggtat

ccgacggtcccgtgtcgcgtgcctcatctggaccatgcagatcgtccggaattttttagccaggccatccgtaacacagacctcgcaagcaacgcgatg



ttaccaagcattacaattccggtcggtccggaaggccgcctgccggtcggccttagttttgatgcgcctcgtgctcgtgatgcgtttctcttaagcaatgt

tagtttgatcgaaaaagtgttaaaaggctaataaTGGCgacgaacaataaggcctccctaacggggggccttttttattgataacaaaaGCTGCG

TTtGAGACGtactagtagcggccgctgcagttaatcactgattaactcggtaccaaattccagaaaagaggcctcccgaaaggggggccttttttc

gttttggtccttttgttatcaataaaaaaggggagcggtttcccgctccccttattgttcgtcTACA 

pIG105 Para-B0034-acdS-AmpR-araC-RSF1010 

gattatcaaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtatatatgagtaaacttggtctgacagttacca

atgcttaatcagtgaggcacctatctcagcgatctgtctatttcgttcatccatagttgcctgactccccgtcgtgtagataactacgatacgggagggct

taccatctggccccagtgctgcaatgataccgcgggacccacgctcaccggctccagatttatcagcaataaaccagccagccggaagggccgagcg

cagaagtggtcctgcaactttatccgcctccatccagtctattaattgttgccgggaagctagagtaagtagttcgccagttaatagtttgcgcaacgtt

gttgccattgctacaggcatcgtggtgtcacgctcgtcgtttggtatggcttcattcagctccggttcccaacgatcaaggcgagttacatgatcccccat

gttgtgcaaaaaagcggttagctccttcggtcctccgatcgttgtcagaagtaagttggccgcagtgttatcactcatggttatggcagcactgcataat

tctcttactgtcatgccatccgtaagatgcttttctgtgactggtgagtactcaaccaagtcattctgagaatagtgtatgcggcgaccgagttgctcttg

cccggcgtcaatacgggataataccgcgccacatagcagaactttaaaagtgctcatcattggaaaacgttcttcggggcgaaaactctcaaggatct

taccgctgttgagatccagttcgatgtaacccactcgtgcacccaactgatcttcagcatcttttactttcaccagcgtttctgggtgagcaaaaacagg

aaggcaaaatgccgcaaaaaagggaataagggcgacacggaaatgttgaatactcatactcttcctttttcaatattattgaagcatttatcagggtta

ttgtctcatgagcggatacatatttgaatgtatttagaaaaataaacaaataggggttccgcgcacatttccccgaaaagtgccacctgGAGTaaaa

aaaaGCCCGCCtttcGGCGGGCtttgGCCAttattatgacaacttgacggctacatcattcactttttcttcacaaccggcacggaactcgctcg

ggctggccccggtgcattttttaaatacccgcgagaaatagagttgatcgtcaaaaccaacattgcgaccgacggtggcgataggcatccgggtggtg

ctcaaaagcagcttcgcctggctgatacgttggtcctcgcgccagcttaagacgctaatccctaactgctggcggaaaagatgtgacagacgcgacgg

cgacaagcaaacatgctgtgcgacgctggcgatatcaaaattgctgtctgccaggtgatcgctgatgtactgacaagcctcgcgtacccgattatccat

cggtggatggagcgactcgttaatcgcttccatgcgccgcagtaacaattgctcaagcagatttatcgccagcagctccgaatagcgcccttccccttg

cccggcgttaatgatttgcccaaacaggtcgctgaaatgcggctggtgcgcttcatccgggcgaaagaaccccgtattggcaaatattgacggccagt

taagccattcatgccagtaggcgcgcggacgaaagtaaacccactggtgataccattcgcgagcctccggatgacgaccgtagtgatgaatctctcct

ggcgggaacagcaaaatatcacccggtcggcaaacaaattctcgtccctgatttttcaccaccccctgaccgcgaatggtgagattgagaatataacc

tttcattcccagcggtcggtcgataaaaaaatcgagataaccgttggcctcaatcggcgttaaacccgccaccagatgggcattaaacgagtatcccg

gcagcaggggatcattttgcgcttcagccatacttttcatactcccGccattcagagaagaaaccaattgtccatattgcatcagacattgccgtcactg

cgtcttttactggctcttctcgctaaccAaaccggtaaccccgcttattaaaagcattctgtaacaaagcgggaccaaagccatgacaaaaacgcgta

acaaaagtgtctataatcacggcagaaaagtccacattggccgcctgttgagtaatagtcaaaagcctccggtcggaggcttttgactttctgcttacC

CAAagaaatcatccttagcgaaagctaaggattttttttatctgaattaattctcgcgagggccgccacatgaggcatgttccgcgtccttgcaatact

gtgtttacatacagtctatcgcttagcggaaagttcttttaccctcagccgaaatgcctgccgttgctagacattgccagccagtgcccgtcactcccgta

ctaactgtcacgaacccctgcaataactgtcacgcccccctgcaataactgtcacgaacccctgcaataactgtcacgcccccaaacctgcaaaccca

gcaggggcgggggctggcggggtgttggaaaaatccatccatgattatctaagaataatccactaggcgcggttatcagcgcccttgtggggcgctgc

tgcccttgcccaatatgcccggccagaggccggatagctggtctattcgctgcgctaggctacacaccgccccaccgctgcgcggcagggggaaagg

cgggcaaagcccgctaaaccccacaccaaaccccgcagaaatacgctggagcgcttttagccgctttagcggcctttccccctacccgaagggtggg

ggcgcgtgtgcagccccgcagggcctgtctcggtcgatcattcagcccggctcatccttctggcgtggcggcagaccgaacaaggcgcggtcgtggtc

gcgttcaaggtacgcatccattgccgccatgagccgatcctccggccactcgctgctgttcaccttggccaaaatcatggcccccaccagcaccttgcg

ccttgtttcgttcttgcgctcttgctgctgttcccttgcccgcAcccgctgaatttcggcattgattcgcgctcgttgttcttcgagcttggccagccgatcc

gccgccttgttgctccccttaaccatcttgacaccccattgttaatgtgctgtctcgtaggctatcatggaggcacagcggcggcaatcccgaccctactt

tgtaggggagggcgcacttaccggtttctcttcgagaaactggcctaacggccacccttcgggcggtgcgctctccgagggccattgcatggagccga

aaagcaaaagcaacagcgaggcagcatggcgatttatcaccttacggcgaaaaccggcagcaggtcgggcggccaatcggccagggccaaggccg

actTcatccagcgcgaaggcaagtatgcccgcgacatggatgaagtcttgcacgccgaatccgggcacatgccggagttcgtcgagcggcccgccga

ctactgggatgctgccgacctgtatgaacgcgccaatgggcggctgttcaaggaggtcgaatttgccctgccggtcgagctgaccctcgaccagcaga

aggcgctggcgtccgagttcgcccagcacctgaccggtgccgagcgcctgccgtatacgctggccatccatgccggtggcggcgagaacccgcactg

ccacctgatgatctccgagcggatcaatgacggcatcgagcggcccgccgctcagtggttcaagcggtacaacggcaagaccccggagaagggcgg



ggcacagaagaccgaagcgctcaagcccaaggcatggcttgagcagacccgcgaggcatgggccgaccatgccaaccgggcattagagcgggcA

ggccacgacgcccgcattgaccacagaacacttgaggcgcagggcatcgagcgcctgcccggtgttcacctggggccgaacgtggtggagatggaa

ggccggggcatccgcaccgaccgggcagacgtggccctgaacatcgacaccgccaacgcccagatcatcgacttacaggaataccgggaggcaata

gaccatgaacgcaatcgacagagtgaagaaatccagaggcatcaacgagttagcggagcagatcgaaccgctggcccagagcatggcgacactgg

ccgacgaagcccggcaggtcatgagccagaccCagcaggccagcgaggcgcaggcggcggagtggctgaaagcccagcgccagacaggggcggc

atgggtggagctggccaaagagttgcgggaggtagccgccgaggtgagcagcgccgcgcagagcgcccggagcgcgtcgcgggggtggcactgga

agctatggctaaccgtgatgctggcttccatgatgcctacggtggtgctgctgatcgcatcgttgctcttgctcgacctgacgccactgacaaccgagga

cggctcgatctggctgcgcttggtggcccgatgaagaacgacaggactttgcaggccataggccgacagctcaaggccatgggctgtgagcgcttcg

atatcggcgtcagggacgcCAccaccggccagatgatgaaccgggaatggtcagccgccgaagtgctccagaacacgccatggctcaagcggatg

aatgcccagggcaatgacgtgtatatcaggcccgccgagcaggagcggcatggtctggtgctggtggacgacctcagcgagtttgacctggatgaca

tgaaagccgagggccgggagcctgccctggtagtggaaaccagcccgaagaactatcaggcatgggtcaaggtggccgacgccgcaggcggtgaa

cttcgggggcagattgcccggacgctggccagcgagtacgacgccgacccggccagcgccgacagccgccactatggccgcttggcgggcttcacca

accgcaaggacaagcacaccacccgcgccggttatcagccgtgggtgctgctgcgtgaatccaagggcaagaccgccaccgctggcccggcgctggt

gcagcaggctggccagcagatcgagcaggcccagcggcagcaggagaaggcccgcaggctggccagcctcgaactgcccgagcggcagcttagcc

gccaccggcgcacggcgctggacgagtaccgcagcgagatggccgggctggtcaagcgcttcggtGatgacctcagcaagtgcgactttatcgccgc

gcagaagctggccagccggggccgcagtgccgaggaaatcggcaaggccatggccgaggccagcccagcgctggcagagcgcaagcccggccac

gaagcggattacatcgagcgcaccgtcagcaaggtcatgggtctgcccagcgtccagcttgcgcgggccgagctggcacgggcaccggcaccccgcc

agcgaggcatggacaggggcgggccagatttcagcatgtagtgcttgcgttggtactcacgcctgttatactatgagtactcacgcacagaagggggt

tttatggaatacgaaaaaagcgcttcagggtcggtctacctgatcaaaagtgacaagggctattggttgcccggtggctttggttatacgtcaaacaag

gccgaggctggccgcttttcagtcgctgatatggccagccttaaccttgacggctgcaccttgtccttgttccgcgaagacaagcctttcggccccggca

agtttctcggtgactgatatgaaagaccaaaaggacaagcagaccggcgacctgctggccagccctgacgctgtacgccaagcgcgatatgccgagc

gcatgaaggccaaagggatgcgtcagcgcaagttctggctgaccgacgacgaatacgaggcgctgcgcgagtgcctggaagaactcagagcggcg

cagggcgggggtagtgaccccgccagcgcctaaccaccaactgcctgcaaaggaggcaatcaatggctacccataagcctatcaatattctggaggc

gttcgcagcagcgccgccaccgctggactacgttttgcccaacatggtggccggtacggtcggggcgctggtgtcgcccggtggtgccggtaaatccat

gctggccctgcaactggccgcacagattgcaggcgggccggatctgctggaggtgggcgaactgcccaccggcccggtgatctacctgcccgccgaa

gacccgcccaccgccattcatcaccgcctgcacgcccttggggcgcacctcagcgccgaggaacggcaagccgtggctgacggcctgctgatccagc

cgctgatcggcagcctgcccaacatcatggccccggagtggttcgacggcctcaagcgcgccgccgagggccgccgcctgatggtgctggacacgct

gcgccggttccacatcgaggaagaaaacgccagcggccccatggcccaggtcatcggtcgcatggaggccatcgccgccgataccgggtgctctatc

gtgttcctgcaccatgccagcaagggcgcggccatgatgggcgcaggcgaccagcagcaggccagccggggcagctcggtactggtcgataacatc

cgctggcagtcctacctgtcgagcatgaccagcgccgaggccgaggaatggggtgtggacgacgaccagcgccggttcttcgtccgcttcggtgtgag

caaggccaactatggcgcaccgttcgctgatcggtggttcaggcggcatgacggcggggtgctcaagcccgccgtgctggagaggcagcgcaagag

caagggggtgccccgtggtgaagcctaagaacaagcacagcctcagccacgtccggcacgacccggcgcactgtctggcccccggcctgttccgtgc

cctcaagcggggcgagcgcaagcgcagcaagctggacgtgacgtatgactacggcgacggcaagcggatcgagttcagcggcccggagccgctgg

gcgctgatgatctgcgcatcctgcaagggctggtggccatggctgggcctaatggcctagtgcttggcccggaacccaagaccgaaggcggacggca

gctccggctgttcctggaacccaagtgggaggccgtcaccgctgaTGCcATGgtggtcaaaggtagctatcgggcgctggcaaaggaaatcgggg

cagaggtcgatagtggtggggcgctcaagcacatacaggactgcatcgagcgcctttggaaggtatccatcatcgcccagaatggccgcaagcggca

ggggtttcggctgctgtcggagtacgccagcgacgaggcggacgggcgcctgtacgtggccctgaaccccttgatcgcgcaggccgtcatgggtggcg

gccagcatgtgcgcatcagcatggacgaggtgcgggcgctggacagcgaaaccgcccgcctgctgcaccagcggctgtgtggctggatcgaccccgg

caaaaccggcaaggcttccatagataccttgtgcggctatgtctggccgtcagaggccagtggttcgaccatgcgcaagcgccgcCagcgggtgcgc

gaggcgttgccggagctggtcgcgctgggctggacggtaaccgagttcgcggcgggcaagtacgacatcacccggcccaaggcggcaggctgaccc

cccccactctattgACGGaaaaaaaaaccccgcccctgacagggcggggttttttttccaattattgaaggccgctaacgcggcctttttttgtttctgg

tctgccttaatcaatgactaagaattcgcggccgcttctagagCGTCTCaCTTCggatccgctgcaggCTTCtagcatttttatccataagattagc

ggatcctacctgacgctttttatcgcaactctctactgtttctcCATACCCGCGACctagtgaaagaggagaaatactaAATGaacttaaatcgtt

ttgaacgctacccgttaacatttggacccagtccgattactcctcttaaacgtttgtctgaacacctgggcggcaaggtagagctgtatgccaaacgtga



agattgcaattcggggcttgcgttcgggggtaataagacgcgcaaattagaataccttattcccgaggcgattgagcagggatgcgacaccttggtttc

aatcggcggcattcagagtaatcaaacccgtcaagtcgccgcagttgcagctcatttaggtatgaagtgtgtgttggtccaagaaaactgggtcaatta

tagcgatgccgtgtatgaccgcgtgggaaatattgaaatgagccgtattatgggggctgatgtacgcttagacgcagcaggattcgatattggcattcg

tccttcatgggaaaaagctatgtcggatgtcgtggaacgtgggggtaaaccgttcccgatccccgccggctgctctgaacatccttatgggggtttagg

gttcgttggatttgcggaagaggtccgtcaacaggaaaaagaattgggcttcaaattcgactatatcgtagtttgctcagtaacgggctccacgcaggc

aggtatggtcgtagggtttgccgccgatgggcgttctaagaatgttatcggcgtcgacgccagtgcaaagcctgaacagacaaaagcccagatcttac

gtattgcacgtcatacggctgaattggtcgaacttggccgtgaaatcactgaggaggatgtcgtgctggacactcgctttgcatatccggagtacggctt

gccaaatgaaggaactcttgaggcaatccgtttatgtggttctcttgaaggagtattgacggaccccgtttacgaagggaagtcgatgcacgggatga

tcgagatggtccgtcgcggcgaatttcccgatggctcaaaggtattgtacgcgcatctgggcggggctccagcgttaaacgcttactcgttcttatttcgt

aatgggtaataaTGGCgacgaacaataaggcctccctaacggggggccttttttattgataacaaaaGCTGCGTTtGAGACGtactagtagc

ggccgctgcagttaatcactgattaactcggtaccaaattccagaaaagaggcctcccgaaaggggggccttttttcgttttggtccttttgttatcaata

aaaaaggggagcggtttcccgctccccttattgttcgtcTACA 

pIG106 Para-B0034-otsBA-AmpR-araC-RSF1010 

gattatcaaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtatatatgagtaaacttggtctgacagttacca

atgcttaatcagtgaggcacctatctcagcgatctgtctatttcgttcatccatagttgcctgactccccgtcgtgtagataactacgatacgggagggct

taccatctggccccagtgctgcaatgataccgcgggacccacgctcaccggctccagatttatcagcaataaaccagccagccggaagggccgagcg

cagaagtggtcctgcaactttatccgcctccatccagtctattaattgttgccgggaagctagagtaagtagttcgccagttaatagtttgcgcaacgtt

gttgccattgctacaggcatcgtggtgtcacgctcgtcgtttggtatggcttcattcagctccggttcccaacgatcaaggcgagttacatgatcccccat

gttgtgcaaaaaagcggttagctccttcggtcctccgatcgttgtcagaagtaagttggccgcagtgttatcactcatggttatggcagcactgcataat

tctcttactgtcatgccatccgtaagatgcttttctgtgactggtgagtactcaaccaagtcattctgagaatagtgtatgcggcgaccgagttgctcttg

cccggcgtcaatacgggataataccgcgccacatagcagaactttaaaagtgctcatcattggaaaacgttcttcggggcgaaaactctcaaggatct

taccgctgttgagatccagttcgatgtaacccactcgtgcacccaactgatcttcagcatcttttactttcaccagcgtttctgggtgagcaaaaacagg

aaggcaaaatgccgcaaaaaagggaataagggcgacacggaaatgttgaatactcatactcttcctttttcaatattattgaagcatttatcagggtta

ttgtctcatgagcggatacatatttgaatgtatttagaaaaataaacaaataggggttccgcgcacatttccccgaaaagtgccacctgGAGTaaaa

aaaaGCCCGCCtttcGGCGGGCtttgGCCAttattatgacaacttgacggctacatcattcactttttcttcacaaccggcacggaactcgctcg

ggctggccccggtgcattttttaaatacccgcgagaaatagagttgatcgtcaaaaccaacattgcgaccgacggtggcgataggcatccgggtggtg

ctcaaaagcagcttcgcctggctgatacgttggtcctcgcgccagcttaagacgctaatccctaactgctggcggaaaagatgtgacagacgcgacgg

cgacaagcaaacatgctgtgcgacgctggcgatatcaaaattgctgtctgccaggtgatcgctgatgtactgacaagcctcgcgtacccgattatccat

cggtggatggagcgactcgttaatcgcttccatgcgccgcagtaacaattgctcaagcagatttatcgccagcagctccgaatagcgcccttccccttg

cccggcgttaatgatttgcccaaacaggtcgctgaaatgcggctggtgcgcttcatccgggcgaaagaaccccgtattggcaaatattgacggccagt

taagccattcatgccagtaggcgcgcggacgaaagtaaacccactggtgataccattcgcgagcctccggatgacgaccgtagtgatgaatctctcct

ggcgggaacagcaaaatatcacccggtcggcaaacaaattctcgtccctgatttttcaccaccccctgaccgcgaatggtgagattgagaatataacc

tttcattcccagcggtcggtcgataaaaaaatcgagataaccgttggcctcaatcggcgttaaacccgccaccagatgggcattaaacgagtatcccg

gcagcaggggatcattttgcgcttcagccatacttttcatactcccGccattcagagaagaaaccaattgtccatattgcatcagacattgccgtcactg

cgtcttttactggctcttctcgctaaccAaaccggtaaccccgcttattaaaagcattctgtaacaaagcgggaccaaagccatgacaaaaacgcgta

acaaaagtgtctataatcacggcagaaaagtccacattggccgcctgttgagtaatagtcaaaagcctccggtcggaggcttttgactttctgcttacC

CAAagaaatcatccttagcgaaagctaaggattttttttatctgaattaattctcgcgagggccgccacatgaggcatgttccgcgtccttgcaatact

gtgtttacatacagtctatcgcttagcggaaagttcttttaccctcagccgaaatgcctgccgttgctagacattgccagccagtgcccgtcactcccgta

ctaactgtcacgaacccctgcaataactgtcacgcccccctgcaataactgtcacgaacccctgcaataactgtcacgcccccaaacctgcaaaccca

gcaggggcgggggctggcggggtgttggaaaaatccatccatgattatctaagaataatccactaggcgcggttatcagcgcccttgtggggcgctgc

tgcccttgcccaatatgcccggccagaggccggatagctggtctattcgctgcgctaggctacacaccgccccaccgctgcgcggcagggggaaagg

cgggcaaagcccgctaaaccccacaccaaaccccgcagaaatacgctggagcgcttttagccgctttagcggcctttccccctacccgaagggtggg

ggcgcgtgtgcagccccgcagggcctgtctcggtcgatcattcagcccggctcatccttctggcgtggcggcagaccgaacaaggcgcggtcgtggtc

gcgttcaaggtacgcatccattgccgccatgagccgatcctccggccactcgctgctgttcaccttggccaaaatcatggcccccaccagcaccttgcg



ccttgtttcgttcttgcgctcttgctgctgttcccttgcccgcAcccgctgaatttcggcattgattcgcgctcgttgttcttcgagcttggccagccgatcc

gccgccttgttgctccccttaaccatcttgacaccccattgttaatgtgctgtctcgtaggctatcatggaggcacagcggcggcaatcccgaccctactt

tgtaggggagggcgcacttaccggtttctcttcgagaaactggcctaacggccacccttcgggcggtgcgctctccgagggccattgcatggagccga

aaagcaaaagcaacagcgaggcagcatggcgatttatcaccttacggcgaaaaccggcagcaggtcgggcggccaatcggccagggccaaggccg

actTcatccagcgcgaaggcaagtatgcccgcgacatggatgaagtcttgcacgccgaatccgggcacatgccggagttcgtcgagcggcccgccga

ctactgggatgctgccgacctgtatgaacgcgccaatgggcggctgttcaaggaggtcgaatttgccctgccggtcgagctgaccctcgaccagcaga

aggcgctggcgtccgagttcgcccagcacctgaccggtgccgagcgcctgccgtatacgctggccatccatgccggtggcggcgagaacccgcactg

ccacctgatgatctccgagcggatcaatgacggcatcgagcggcccgccgctcagtggttcaagcggtacaacggcaagaccccggagaagggcgg

ggcacagaagaccgaagcgctcaagcccaaggcatggcttgagcagacccgcgaggcatgggccgaccatgccaaccgggcattagagcgggcA

ggccacgacgcccgcattgaccacagaacacttgaggcgcagggcatcgagcgcctgcccggtgttcacctggggccgaacgtggtggagatggaa

ggccggggcatccgcaccgaccgggcagacgtggccctgaacatcgacaccgccaacgcccagatcatcgacttacaggaataccgggaggcaata

gaccatgaacgcaatcgacagagtgaagaaatccagaggcatcaacgagttagcggagcagatcgaaccgctggcccagagcatggcgacactgg

ccgacgaagcccggcaggtcatgagccagaccCagcaggccagcgaggcgcaggcggcggagtggctgaaagcccagcgccagacaggggcggc

atgggtggagctggccaaagagttgcgggaggtagccgccgaggtgagcagcgccgcgcagagcgcccggagcgcgtcgcgggggtggcactgga

agctatggctaaccgtgatgctggcttccatgatgcctacggtggtgctgctgatcgcatcgttgctcttgctcgacctgacgccactgacaaccgagga

cggctcgatctggctgcgcttggtggcccgatgaagaacgacaggactttgcaggccataggccgacagctcaaggccatgggctgtgagcgcttcg

atatcggcgtcagggacgcCAccaccggccagatgatgaaccgggaatggtcagccgccgaagtgctccagaacacgccatggctcaagcggatg

aatgcccagggcaatgacgtgtatatcaggcccgccgagcaggagcggcatggtctggtgctggtggacgacctcagcgagtttgacctggatgaca

tgaaagccgagggccgggagcctgccctggtagtggaaaccagcccgaagaactatcaggcatgggtcaaggtggccgacgccgcaggcggtgaa

cttcgggggcagattgcccggacgctggccagcgagtacgacgccgacccggccagcgccgacagccgccactatggccgcttggcgggcttcacca

accgcaaggacaagcacaccacccgcgccggttatcagccgtgggtgctgctgcgtgaatccaagggcaagaccgccaccgctggcccggcgctggt

gcagcaggctggccagcagatcgagcaggcccagcggcagcaggagaaggcccgcaggctggccagcctcgaactgcccgagcggcagcttagcc

gccaccggcgcacggcgctggacgagtaccgcagcgagatggccgggctggtcaagcgcttcggtGatgacctcagcaagtgcgactttatcgccgc

gcagaagctggccagccggggccgcagtgccgaggaaatcggcaaggccatggccgaggccagcccagcgctggcagagcgcaagcccggccac

gaagcggattacatcgagcgcaccgtcagcaaggtcatgggtctgcccagcgtccagcttgcgcgggccgagctggcacgggcaccggcaccccgcc

agcgaggcatggacaggggcgggccagatttcagcatgtagtgcttgcgttggtactcacgcctgttatactatgagtactcacgcacagaagggggt

tttatggaatacgaaaaaagcgcttcagggtcggtctacctgatcaaaagtgacaagggctattggttgcccggtggctttggttatacgtcaaacaag

gccgaggctggccgcttttcagtcgctgatatggccagccttaaccttgacggctgcaccttgtccttgttccgcgaagacaagcctttcggccccggca

agtttctcggtgactgatatgaaagaccaaaaggacaagcagaccggcgacctgctggccagccctgacgctgtacgccaagcgcgatatgccgagc

gcatgaaggccaaagggatgcgtcagcgcaagttctggctgaccgacgacgaatacgaggcgctgcgcgagtgcctggaagaactcagagcggcg

cagggcgggggtagtgaccccgccagcgcctaaccaccaactgcctgcaaaggaggcaatcaatggctacccataagcctatcaatattctggaggc

gttcgcagcagcgccgccaccgctggactacgttttgcccaacatggtggccggtacggtcggggcgctggtgtcgcccggtggtgccggtaaatccat

gctggccctgcaactggccgcacagattgcaggcgggccggatctgctggaggtgggcgaactgcccaccggcccggtgatctacctgcccgccgaa

gacccgcccaccgccattcatcaccgcctgcacgcccttggggcgcacctcagcgccgaggaacggcaagccgtggctgacggcctgctgatccagc

cgctgatcggcagcctgcccaacatcatggccccggagtggttcgacggcctcaagcgcgccgccgagggccgccgcctgatggtgctggacacgct

gcgccggttccacatcgaggaagaaaacgccagcggccccatggcccaggtcatcggtcgcatggaggccatcgccgccgataccgggtgctctatc

gtgttcctgcaccatgccagcaagggcgcggccatgatgggcgcaggcgaccagcagcaggccagccggggcagctcggtactggtcgataacatc

cgctggcagtcctacctgtcgagcatgaccagcgccgaggccgaggaatggggtgtggacgacgaccagcgccggttcttcgtccgcttcggtgtgag

caaggccaactatggcgcaccgttcgctgatcggtggttcaggcggcatgacggcggggtgctcaagcccgccgtgctggagaggcagcgcaagag

caagggggtgccccgtggtgaagcctaagaacaagcacagcctcagccacgtccggcacgacccggcgcactgtctggcccccggcctgttccgtgc

cctcaagcggggcgagcgcaagcgcagcaagctggacgtgacgtatgactacggcgacggcaagcggatcgagttcagcggcccggagccgctgg

gcgctgatgatctgcgcatcctgcaagggctggtggccatggctgggcctaatggcctagtgcttggcccggaacccaagaccgaaggcggacggca

gctccggctgttcctggaacccaagtgggaggccgtcaccgctgaTGCcATGgtggtcaaaggtagctatcgggcgctggcaaaggaaatcgggg

cagaggtcgatagtggtggggcgctcaagcacatacaggactgcatcgagcgcctttggaaggtatccatcatcgcccagaatggccgcaagcggca



ggggtttcggctgctgtcggagtacgccagcgacgaggcggacgggcgcctgtacgtggccctgaaccccttgatcgcgcaggccgtcatgggtggcg

gccagcatgtgcgcatcagcatggacgaggtgcgggcgctggacagcgaaaccgcccgcctgctgcaccagcggctgtgtggctggatcgaccccgg

caaaaccggcaaggcttccatagataccttgtgcggctatgtctggccgtcagaggccagtggttcgaccatgcgcaagcgccgcCagcgggtgcgc

gaggcgttgccggagctggtcgcgctgggctggacggtaaccgagttcgcggcgggcaagtacgacatcacccggcccaaggcggcaggctgaccc

cccccactctattgACGGaaaaaaaaaccccgcccctgacagggcggggttttttttccaattattgaaggccgctaacgcggcctttttttgtttctgg

tctgccttaatcaatgactaagaattcgcggccgcttctagagCGTCTCaCTTCggatccgctgcaggCTTCtagcatttttatccataagattagc

ggatcctacctgacgctttttatcgcaactctctactgtttctcCATACCCGCGACctagtgaaagaggagaaatactaAATGacagaaccgtta

accgaaacccctgaactatccgcgaaatatgcctggttttttgatcttgatggaacgctggcggaaatcaaaccgcatcccgatcaggtcgtcgtgcct

gacaatattctgcaaggactacagctactggcaaccgcaagtgatggtgcattggcattgatatcagggcgctcaatggtggagcttgacgcactggc

aaaaccttatcgcttcccgttagcgggcgtgcatggggcggagcgccgtgacatcaatggtaaaacacatatcgttcatctgccggatgcgattgcgc

gtgatattagcgtgcaactgcatacagtcatcgctcagtatcccggcgcggagctggaggcgaaagggatggcttttgcgctgcattatcgtcaggctc

cgcagcatgaagacgcattaatgacattagcgcaacgtattactcagatctggccacaaatggcgttacagcagggaaagtgtgttgtcgagatcaa

accgagaggtaccagtaaaggtgaggcaattgcagcttttatgcaggaagctccctttatcgggcgaacgcccgtatttctgggcgatgatttaaccga

tgaatctggcttcgcagtcgttaaccgactgggcggaatgtcagtaaaaattggcacaggtgcaactcaggcatcatggcgactggcgggtgtgccgg

atgtctggagctggcttgaaatgataaccaccgcattacaacaaaaaagagaaaataacaggagtgatgactATGAGTCGTTTAGTCGTAG

TATggattgcaccaccagacgagcacgccgccagtgccggtggccttgccgttggcatactgggggcactgaaagccgcaggcggactgtggtttgg

ctggagtggtgaaacagggaatgaggatcagccgctaaaaaaggtgaaaaaaggtaacattacgtgggcctcttttaacctcagcgaacaggacctt

gacgaatactacaaccaattctccaatgccgttctctggcccgcttttcattatcggctcgatctggtgcaatttcagcgtcctgcctgggacggctatct

acgcgtaaatgcgttgctggcagataaattactgccgctgttgcaagacgatgacattatctggatccacgattatcacctgttgccatttgcgcatgaa

ttacgcaaacggggagtgaataatcgcattggtttctttctgcatattcctttcccgacaccggaaatcttcaacgcgctgccgacatatgacaccttgct

tgaacagctttgtgattatgatttgctgggtttccagacagaaaacgatcgtctggcgttcctggattgtctttctaacctgacccgcgtcacgacacgta

gcgcaaaaagccatacagcctggggcaaagcatttcgaacagaagtctacccgatcggcattgaaccgaaagaaatagccaaacaggctgccggg

ccactgccgccaaaactggcgcaacttaaagcggaactgaaaaacgtacaaaatatcttttctgtcgaacggctggattattccaaaggtttgccaga

gcgttttctcgcctatgaagcgttgctggaaaaatatccgcagcatcatggtaaaattcgttatacccagattgcaccaacgtcgcgtggtgatgtgcaa

gcctatcaggatattcgtcatcagctcgaaaatgaagctggacgaattaatggtaaatacgggcaattaggctggacgccgctttattatttgaatcag

cattttgaccgtaaattactgatgaaaatattccgctactctgacgtgggcttagtgacgccactgcgtgacgggatgaacctggtagcaaaagagtat

gttgctgctcaggacccagccaatccgggcgttcttgttctttcgcaatttgcgggagcggcaaacgagttaacgtcggcgttaattgttaacccctacg

atcgtgacgaagttgcagctgcgctggatcgtgcattgactatgtcgctggcggaacgtatttcccgtcatgcagaaatgctggacgttatcgtgaaaa

acgatattaaccactggcaggagtgcttcattagcgacctaaagcagatagttccgcgaagcgcggaaagccagcagcgcgataaagttgctaccttt

ccaaagcttgcgtagtaataaTGGCgacgaacaataaggcctccctaacggggggccttttttattgataacaaaaGCTGCGTTtGAGACGta

ctagtagcggccgctgcagttaatcactgattaactcggtaccaaattccagaaaagaggcctcccgaaaggggggccttttttcgttttggtccttttgt

tatcaataaaaaaggggagcggtttcccgctccccttattgttcgtcTACA 

pIG107 Para-RNAT1-aracΔ-sfgfp-AmpR-araC-RK2 (casS2) 

cgtaaaggcgaagagctgttcactggtgtcgtccctattctggtggaactggatggtgatgtcaacggtcataagttttccgtgcgtggcgagggtgaa

ggtgacgcaactaatggtaaactgacgctgaagttcatctgtactactggtaaactgccggttccttggccgactctggtaacgacgctgacttatggtg

ttcagtgctttgctcgttatccggaccatatgaagcagcatgacttcttcaagtccgccatgccggaaggctatgtgcaggaacgcacgatttcctttaa

ggatgacggcacgtacaaaacgcgtgcggaagtgaaatttgaaggcgataccctggtaaaccgcattgagctgaaaggcattgactttaaagaaga

cggcaatatcctgggccataagctggaatacaattttaacagccacaatgtttacatcaccgccgataaacaaaaaaatggcattaaagcgaatttta

aaattcgccacaacgtggaggatggcagcgtgcagctggctgatcactaccagcaaaacactccaatcggtgatggtcctgttctgctgccagacaat

cactatctgagcacgcaaagcgttctgtctaaagatccgaacgagaaacgcgatcatatggttctgctggagttcgtaaccgcagcgggcatcacgca

tggtatggatgaactgtacaaataaTGGCttcagccaaaaaacttaagaccgccggtcttgtccactaccttgcagtaatgcggtggacaggatcgg

cggttttcttttctcttctcaaGCTGCGTTtGAGACGtactagtagcggccgctgcagttttgttatcaataaaaaaggggagcggtttcccgctcc

ccttattgttcgtcTACAgattatcaaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtatatatgagtaaac

ttggtctgacagttaccaatgcttaatcagtgaggcacctatctcagcgatctgtctatttcgttcatccatagttgcctgactccccgtcgtgtagataac



tacgatacgggagggcttaccatctggccccagtgctgcaatgataccgcgggacccacgctcaccggctccagatttatcagcaataaaccagccag

ccggaagggccgagcgcagaagtggtcctgcaactttatccgcctccatccagtctattaattgttgccgggaagctagagtaagtagttcgccagtta

atagtttgcgcaacgttgttgccattgctacaggcatcgtggtgtcacgctcgtcgtttggtatggcttcattcagctccggttcccaacgatcaaggcga

gttacatgatcccccatgttgtgcaaaaaagcggttagctccttcggtcctccgatcgttgtcagaagtaagttggccgcagtgttatcactcatggttat

ggcagcactgcataattctcttactgtcatgccatccgtaagatgcttttctgtgactggtgagtactcaaccaagtcattctgagaatagtgtatgcggc

gaccgagttgctcttgcccggcgtcaatacgggataataccgcgccacatagcagaactttaaaagtgctcatcattggaaaacgttcttcggggcga

aaactctcaaggatcttaccgctgttgagatccagttcgatgtaacccactcgtgcacccaactgatcttcagcatcttttactttcaccagcgtttctgg

gtgagcaaaaacaggaaggcaaaatgccgcaaaaaagggaataagggcgacacggaaatgttgaatactcatactcttcctttttcaatattattga

agcatttatcagggttattgtctcatgagcggatacatatttgaatgtatttagaaaaataaacaaataggggttccgcgcacatttccccgaaaagtg

ccacctgGAGTacagaaaagcccgcctttcggcgggctttgctcgagttatgacaacttgacggctacatcattcactttttcttcacaaccggcacgg

aactcgctcgggctggccccggtgcattttttaaatacccgcgagaaatagagttgatcgtcaaaaccaacattgcgaccgacggtggcgataggcat

ccgggtggtgctcaaaagcagcttcgcctggctgatacgttggtcctcgcgccagcttaagacgctaatccctaactgctggcggaaaagatgtgaca

gacgcgacggcgacaagcaaacatgctgtgcgacgctggcgatatcaaaattgctgtctgccaggtgatcgctgatgtactgacaagcctcgcgtacc

cgattatccatcggtggatggagcgactcgttaatcgcttccatgcgccgcagtaacaattgctcaagcagatttatcgccagcagctccgaatagcgc

ccttccccttgcccggcgttaatgatttgcccaaacaggtcgctgaaatgcggctggtgcgcttcatccgggcgaaagaaccccgtattggcaaatatt

gacggccagttaagccattcatgccagtaggcgcgcggacgaaagtaaacccactggtgataccattcgcgagcctccggatgacgaccgtagtgat

gaatctctcctggcgggaacagcaaaatatcacccggtcggcaaacaaattctcgtccctgatttttcaccaccccctgaccgcgaatggtgagattga

gaatataacctttcattcccagcggtcggtcgataaaaaaatcgagataaccgttggcctcaatcggcgttaaacccgccaccagatgggcattaaac

gagtatcccggcagcaggggatcattttgcgcttcagccatacttttcatactcccgccattcagagaagaaaccaattgtccatattgCATggtatat

ctccttcttaaagttaaacaaaattattgctagctgcaaccattatcaccgccagaggtaaaattgtcaacacgcacggtgttagctcagcatgCCAA

tgctgaacccccagccggaactgaccccacaaggccctagcgtttgcaatgcaccaggtcattgacccaggcgtgttccaccaggccgctgcctcgca

actcttcgcaggcttcgccgacctgctcgcgccacttcttcacgcgggtggaatccgatccgcacatgaggcggaaggtttccagcttgagcgggtacg

gctcccggtgcgagctgaaatagtcgaacatccgtcgggccgtcggcgacagcttgcggtacttctcccatatgaatttcgtgtagtggtcgccagcaa

acAgcacgacgatttcctcgtCGatcaggacctggcaacgggacgttttcttgccacggtccaggacgcggaagcggtgcagcagcgacaccgattc

caggtgcccaacgcggtcggacgtgaagcccatcgccgtcgcctgtaggcgcgacaggcattcctcggccttcgtgtaataccggccattgatcgacc

agcccaggtcctggcaaagctcgtagaacgtgaaggtgatcggctcgccgataggggtgcgcttcgcgtactccaacacctgctgccacaccagttcg

tcatcgtcggcccgcagctcgacgccggtgtaggtgatcttcacgtccttgttgacgtggaaaatgaccttgttttgcagcgcctcgcgcgggattttctt

gttgcgcgtggtgaacagggcagagcgggccgtgtcgtttggcatcgctcgcatcgtgtccggccacggcgcaatatcgaacaaggaaagctgcattt

ccttgatctgctgcttcgtgtgtttcagcaacgcggcctgcttggcctcgctgacctgttttgccaggtcctcgccggcggtttttcgcttcttggtcgtcat

agttcctcgcgtgtcgatggtcatcgacttcgccaaacctgccgcctcctgttcAagacgacgcgaacgctccacggcggccgatggcgcgggcaggg

cagggggagccagttgcacgctgtcgcgctcgatcttggccgtagcttgctggaccatcgagccgacggactggaaggtttcgcggggcgcacgcatg

acggtgcggcttgcgatggtttcggcatcctcggcggaaaaccccgcgtcgatcagttcttgcctgtatgccttccggtcaaacgtccgattcattcacc

ctccttgcgggattgccccggaattccccggatccgtcgatcttgatcccctgcgccatcagatccttggcggcaagaaagccatccagtttactttgca

gggcttcccaaccttaccagagggcgccccagctggcaattccggttcgcttgctgTccataaaaccgcccagtctagctatcgccatgtaagcccact

gcaagctaCCtGCtttCtCtttgcgcttgcgttttcccttgtccagatagcccagtaGCtgacattcatccggggtcagcaccgtttctgcggactggct

ttctacgtgttccgcttcctttagcagcccttgcgccctgagtgcttgcggcagcgtgaagctgacggatccggggaattaattcacccccgaacacgag

cacggcacccgcgaccactatgccaagaatgcccaaggtaaaaattgccGgccccgccatgaagtccgtgaatgccccgacggccgaagtgaaggg

caggccgccacccaggccgccgccctcactgcccggcacctggtcgctgaatgtcgatgccagcacctgcggcacgtcaatgcttccgggcgtcgcgc

tcgggctgatcgcccatcccgttactgccccgatcccggcaatggcaaggactgccagcgctgccatttttggggtgaggccgttcgcggccgaGggg

cgcagccCCTggggggatgggaggcccgcgttaGCGGgccgggagggttcgagaagggggggcaccccccttcggcgtgcgcggtcacgcgcA

cagggcgcagccctggttaaaaacaaggtttataaatattggtttaaaagcaggttaaaagacaggttagcggtggccgaaaaacgggcggaaacc

cttgcaaatgctggattttctgcctgtggacagcccctcaaatgtcaataggtCcgcccctcatctgtcaGcactctgcccctcaagtgtcaaggatcgc

gcccctcatctgtcagtagtcgcgcccctcaagtgtcaataccgcagggcacttatccccaggcttgtccacatcatCtGtgggaaactcgcgtaaaat

caggcgttttcgccgatttgcgaggctggccagctccacgtcgccggccgaaatcgagcctgcccctcatctgtcaacgccgcgccgggtgagtcggcc



cctcaagtgtcaacgtccgcccctcatctgtcagtgagggccaagttttccgcgAggtatccacaacgccggcCgccgcggtgtctcgcacacggcttc

gacggcgtttcACGGccaattattgaaggccgctaacgcggcctttttttgtttctggtctgccgaattcgcggccgcttctagagCGTCTCaCTTC

CTTCtagcatttttatccataagattagcggatcctacctgacgctttttatcgcaactctctactgtttctccatacccgCGACtttgctcggtctgcga

aagaggagaaatactaAATGGCTGAAGCGCAAAATGatcccctgctgccgggatactcgtttaacgcccatctggtggcgggtttaacgccg

attgaggccaacggtggATCT 

pIG118 RNAT3, mCherry2, lacI, KanR, pSC101 

cgcagaaacgtggctggcctggttcaccacgcgggaaacggtctgataagagacaccggcatactctgcgacatcgtataacgttactggtttcacat

tcaccaccctgaattgactctcttccgggcgctatcatgccataccgcgaaaggttttgcgccattcgatggtgtccgggatctcgacgctctcccttatg

cgactcctgcattaggaaCCAAgttacattgtcgatctgttcatggtgaacagctttgaatacaccaaaaactcgtaaaagctctgatgtatctatcttt

tttacaccgttttcatctgtgcatatggacagttttccctttgatatgtaacggtgaacagttgttctacttttgtttgttagtcttgatgcttcactgatagat

acaagagccataagaacctcagatccttccgtatttagccagtatgttctctagtgtggttcgttgtttttgcgtgagccatgagaacgaaccattgagat

catacttactttgcatgtcactcaaaaattttgcctcaaaactggtgagctgaatttttgcagttaaagcatcgtgtagtgtttttcttagtccgttatgtag

gtaggaatctgatgtaatggttgttggtattttgtcaccattcatttttatctggttgttctcaagttcggttacgagatccatttgtctatctagttcaactt

ggaaaatcaacgtatcagtcgggcggcctcgcttatcaaccaccaatttcatattgctgtaagtgtttaaatctttacttattggtttcaaaacccattgg

ttaagccttttaaactcatggtagttattttcaagcattaacatgaacttaaattcatcaaggctaatctctatatttgccttgtgagttttcttttgtgttag

ttcttttaataaccactcataaatcctcatagagtatttgttttcaaaagacttaacatgttccagattatattttatgaatttttttaactggaaaagataa

ggcaatatctcttcactaaaaactaattctaatttttcgcttgagaacttggcatagtttgtccactggaaaatctcaaagcctttaaccaaaggattcct

gatttccacagttctcgtcatcagctctctggttgctttagctaatacaccataagcattttccctactgatgttcatcatctgagcgtattggttataagtg

aacgataccgtccgttctttccttgtagggttttcaatcgtggggttgagtagtgccacacagcataaaattagcttggtttcatgctccgttaagtcata

gcgactaatcgctagttcatttgctttgaaaacaactaattcagacatacatctcaattggtctaggtgattttaatcactataccaattgagatgggcta

gtcaatgataattactagtccttttcctttgagttgtgggtatctgtaaattctgctagacctttgctggaaaacttgtaaattctgctagaccctctgtaaa

ttccgctagacctttgtgtgttttttttgtttatattcaagtggttataatttatagaataaagaaagaataaaaaaagataaaaagaatagatcccagc

cctgtgtataactcactactttagtcagttccgcagtattacaaaaggatgtcgcaaacgctgtttgctcctctacaaaacagaccttaaaaccctaaag

gcttaagtagcaccctcgcaagctcgggcaaatcgctgaatattccttttgtctccgaccatcaggcacctgagtcgctgtctttttcgtgacattcagttc

gctgcgctcacggctctggcagtgaatgggggtaaatggcactacaggcgccttttatggattcatgcaaggaaactacccataatacaagaaaagc

ccgtcacgggcttctcagggcgttttatggcgggtctgctatgtggtgctatctgactttttgctgttcagcagttcctgccctctgattttccagtctgGcc

acttcggattatcccgtgacaggtcattcagactggctaatgcacccagtaaggcagcggtatcatcaacaggcttacccgtcttactgtcACGGaaa

aaaaaaccccgcccctgacagggcggggttttttttccaattattgaaggccgctaacgcggcctttttttgtttctggtctgccttaatcaatgactaag

aattcgcggccgcttctagagCGTCTCaCTTCggatccgctgcaggCTTCaattgtgagcggataacaattgacattgtgagcggataacaagat

actgagcacaCGACatttgaaataaagaggagaaatactaAATGgtgagtaaaggagaagaaaacaacttagctatcattaaagagttcatgcg

cttcaaagttcacatggagggttctgttaacggtcacgagttcgagatcgaaggcgaaggcgagggccgtccgtatgaaggcacccagaccgccaaa

ctgaaagtgactaaaggcggcccgctgccttttgcgtgggacatcctgagcccgcaatttatgtacggttctaaagcgtatgttaaacacccagcggat

atcccggactatctgaagctgtcttttccggaaggtttcaactgggaacgcgtaatgaattttgaagatggtggtgtcgtgaccgtcactcaggactcct

ccctTcaggatggcgagttcatctataaagttaaactgcgtggtactaattttccatctgatggcccggtgatgcagtgtaggacgatgggttgggagg

cgtctaccgaacgcatgtatccggaagatggtgcgctgaaaggcgaaattaaacagcgcctgaaactgaaagatggcggccattatgacgctgaagt

gaaaaccacgtacaaagccaagaaacctgtgcagctgcctggcgcgtacaatgtggatattaaactggacatcttatctcataatgaagattatacga

tcgtagagcaatatgagcgcgcggagggtcgtcattctaccggtggcatggatgaactatacaaataaTGGCttcagccaaaaaacttaagaccgc

cggtcttgtccactaccttgcagtaatgcggtggacaggatcggcggttttcttttctcttctcaaGCTGCGTTtGAGACGtactagtagcggccgc

tgcagttaatcactgattaactcggtaccaaattccagaaaagaggcctcccgaaaggggggccttttttcgttttggtccttttgttatcaataaaaaa

ggggagcggtttcccgctccccttattgttcgtcTACAgtgttacaaccaattaaccaattctgattagaaaaactcatcgagcatcaaatgaaactgc

aatttattcatatcaggattatcaataccatatttttgaaaaagccgtttctgtaatgaaggagaaaactcaccgaggcagttccataggatggcaaga

tcctggtatcggtctgcgattccgactcgtccaacatcaatacaacctattaatttcccctcgtcaaaaataaggttatcaagtgagaaatcaccatgag

tgacgactgaatccggtgagaatggcaaaagcttatgcatttctttccagacttgttcaacaggccagccattacgctcgtcatcaaaatcactcgcatc

aaccaaaccgttattcattcgtgattgcgcctgagcgaggcgaaatacgcgatcgctgttaaaaggacaattacaaacaggaatcgaatgcaaccgg



cgcaggaacactgccagcgcatcaacaatattttcacctgaatcaggatattcttctaatacctggaatgctgttttcccggggatcgcagtggtgagta

accatgcatcatcaggagtacggataaaatgcttgatggtcggaagaggcataaattccgtcagccagtttagtctgaccatctcatctgtaacatcat

tggcaacgctacctttgccatgtttcagaaacaactctggcgcatcgggcttcccatacaatcgatagattgtcgcacctgattgcccgacattatcgcg

agcccatttatacccatataaatcagcatccatgttggaatttaatcgcggcctggagcaagacgtttcccgttgaatatggctcataacaccccttgta

ttactgtttatgtaagcagacagttttattgttcatgatgatatatttttatcttgtgcaatgtaacatcagagattttgagacacaacgtggctttgttgaa

taaatcgaacttttgctgagttgaaggatcagGAGTggtgcctaatgagtgagctaactTacattaattgcgttgcgctcactgcccgctttccagtcg

ggaaacctgtcgtgccagctgcattaatgaatcggccaacgcgcggggagaggcggtttgcgtattgggcgccagggtggtttttcttttcaccagtga

Aacgggcaacagctgattgcccttcaccgcctggccctgagagagttgcagcaagcggtccacgctggtttgccccagcaggcgaaaatcctgtttga

tggtggttaacggcgggatataacatgagctgtcttcggtatcgtcgtatcccactaccgagatGtccgcaccaacgcgcagcccggactcggtaatg

gcgcgcattgcgcccagcgccatctgatcgttggcaaccagcatcgcagtgggaacgatgccctcattcagcatttgcatggtttgttgaaaaccggac

atggcactccagtcgccttcccgttccgctatcggctgaatttgattgcgagtgagatatttatgccagccagccagacgcagacgcgccgagacaga

acttaatgggcccgctaacagcgcgatttgctggtgacccaatgcgaccagatgctccacgcccagtcgcgtaccgtcttcatgggagaaaataatac

tgttgatgggtgtctggtcagagacatcaagaaataacgccggaacattagtgcaggcagcttccacagcaatggcatcctggtcatccagcggatag

ttaatgatcagcccactgacgcgttgcgcgagaagattgtgcaccgccgctttacaggcttcgacgccgcttcgttctaccatcgacaccaccacgctg

gcacccagttgatcggcgcgagatttaatcgccgcgacaatttgcgacggcgcgtgcagggccagactggaggtggcaacgccaatcagcaacgact

gtttgcccgccagttgttgtgccacgcggttgggaatgtaattcagctccgccatcgccgcttccactttttcccgcgtttt 

pIG119 RNAT4, mCherry2, lacI, KanR, p15A 

ACGGaaaaaaaaaccccgcccctgacagggcggggttttttttccaattattgaaggccgctaacgcggcctttttttgtttctggtctgccttaatcaa

tgactaagaattcgcggccgcttctagagCGTCTCaCTTCggatccgctgcaggCTTCaattgtgagcggataacaattgacattgtgagcggat

aacaagatactgagcacaCGACttatggttcggcgtggaaagaggagaaatactaAATGgtgagtaaaggagaagaaaacaacttagctatcat

taaagagttcatgcgcttcaaagttcacatggagggttctgttaacggtcacgagttcgagatcgaaggcgaaggcgagggccgtccgtatgaaggc

acccagaccgccaaactgaaagtgactaaaggcggcccgctgccttttgcgtgggacatcctgagcccgcaatttatgtacggttctaaagcgtatgtt

aaacacccagcggatatcccggactatctgaagctgtcttttccggaaggtttcaactgggaacgcgtaatgaattttgaagatggtggtgtcgtgacc

gtcactcaggactcctccctTcaggatggcgagttcatctataaagttaaactgcgtggtactaattttccatctgatggcccggtgatgcagtgtagga

cgatgggttgggaggcgtctaccgaacgcatgtatccggaagatggtgcgctgaaaggcgaaattaaacagcgcctgaaactgaaagatggcggcc

attatgacgctgaagtgaaaaccacgtacaaagccaagaaacctgtgcagctgcctggcgcgtacaatgtggatattaaactggacatcttatctcat

aatgaagattatacgatcgtagagcaatatgagcgcgcggagggtcgtcattctaccggtggcatggatgaactatacaaataaTGGCttcagcca

aaaaacttaagaccgccggtcttgtccactaccttgcagtaatgcggtggacaggatcggcggttttcttttctcttctcaaGCTGCGTTtGAGAC

Gtactagtagcggccgctgcagttaatcactgattaactcggtaccaaattccagaaaagaggcctcccgaaaggggggccttttttcgttttggtcctt

ttgttatcaataaaaaaggggagcggtttcccgctccccttattgttcgtcTACAgtgttacaaccaattaaccaattctgattagaaaaactcatcga

gcatcaaatgaaactgcaatttattcatatcaggattatcaataccatatttttgaaaaagccgtttctgtaatgaaggagaaaactcaccgaggcagt

tccataggatggcaagatcctggtatcggtctgcgattccgactcgtccaacatcaatacaacctattaatttcccctcgtcaaaaataaggttatcaag

tgagaaatcaccatgagtgacgactgaatccggtgagaatggcaaaagcttatgcatttctttccagacttgttcaacaggccagccattacgctcgtc

atcaaaatcactcgcatcaaccaaaccgttattcattcgtgattgcgcctgagcgaggcgaaatacgcgatcgctgttaaaaggacaattacaaacag

gaatcgaatgcaaccggcgcaggaacactgccagcgcatcaacaatattttcacctgaatcaggatattcttctaatacctggaatgctgttttcccgg

ggatcgcagtggtgagtaaccatgcatcatcaggagtacggataaaatgcttgatggtcggaagaggcataaattccgtcagccagtttagtctgacc

atctcatctgtaacatcattggcaacgctacctttgccatgtttcagaaacaactctggcgcatcgggcttcccatacaatcgatagattgtcgcacctg

attgcccgacattatcgcgagcccatttatacccatataaatcagcatccatgttggaatttaatcgcggcctggagcaagacgtttcccgttgaatatg

gctcataacaccccttgtattactgtttatgtaagcagacagttttattgttcatgatgatatatttttatcttgtgcaatgtaacatcagagattttgagac

acaacgtggctttgttgaataaatcgaacttttgctgagttgaaggatcagGAGTggtgcctaatgagtgagctaactTacattaattgcgttgcgct

cactgcccgctttccagtcgggaaacctgtcgtgccagctgcattaatgaatcggccaacgcgcggggagaggcggtttgcgtattgggcgccagggt

ggtttttcttttcaccagtgaAacgggcaacagctgattgcccttcaccgcctggccctgagagagttgcagcaagcggtccacgctggtttgccccag

caggcgaaaatcctgtttgatggtggttaacggcgggatataacatgagctgtcttcggtatcgtcgtatcccactaccgagatGtccgcaccaacgcg

cagcccggactcggtaatggcgcgcattgcgcccagcgccatctgatcgttggcaaccagcatcgcagtgggaacgatgccctcattcagcatttgcat



ggtttgttgaaaaccggacatggcactccagtcgccttcccgttccgctatcggctgaatttgattgcgagtgagatatttatgccagccagccagacgc

agacgcgccgagacagaacttaatgggcccgctaacagcgcgatttgctggtgacccaatgcgaccagatgctccacgcccagtcgcgtaccgtcttc

atgggagaaaataatactgttgatgggtgtctggtcagagacatcaagaaataacgccggaacattagtgcaggcagcttccacagcaatggcatcc

tggtcatccagcggatagttaatgatcagcccactgacgcgttgcgcgagaagattgtgcaccgccgctttacaggcttcgacgccgcttcgttctacca

tcgacaccaccacgctggcacccagttgatcggcgcgagatttaatcgccgcgacaatttgcgacggcgcgtgcagggccagactggaggtggcaac

gccaatcagcaacgactgtttgcccgccagttgttgtgccacgcggttgggaatgtaattcagctccgccatcgccgcttccactttttcccgcgttttcg

cagaaacgtggctggcctggttcaccacgcgggaaacggtctgataagagacaccggcatactctgcgacatcgtataacgttactggtttcacattc

accaccctgaattgactctcttccgggcgctatcatgccataccgcgaaaggttttgcgccattcgatggtgtccgggatctcgacgctctcccttatgcg

actcctgcattaggaaCCAAtagcggagtgtatactggcttactatgttggcactgatgagggtgtcagtgaagtgcttcatgtggcaggagaaaaa

aggctgcaccggtgcgtcagcagaatatgtgatacaggatatattccgcttcctcgctcactgactcgctacgctcggtcgttcgactgcggcgagcgg

aaatggcttacgaacggggcggagatttcctggaagatgccaggaagatacttaacagggaagtgagagggccgcggcaaagccgtttttccatag

gctccgcccccctgacaagcatcacgaaatctgacgctcaaatcagtggtggcgaaacccgacaggactataaagataccaggcgtttccccctggc

ggctccctcgtgcgctctcctgttcctgcctttcggtttaccggtgtcattccgctgttatggccgcgtttgtctcattccacgcctgacactcagttccggg

taggcagttcgctccaagctggactgtatgcacgaaccccccgttcagtccgaccgctgcgccttatccggtaactatcgtcttgagtccaacccggaa

agacatgcaaaagcaccactggcagcagccactggtaattgatttagaggagttagtcttgaagtcatgcgccggttaaggctaaactgaaaggaca

agttttggtgactgcgctcctccaagccagttacctcggttcaaagagttggtagctcagagaaccttcgaaaaaccgccctgcaaggcggttttttcgt

tttcagagcaagagattacgcgcagaccaaaacgatctcaagaagatcatcttattaa 

pIG120 RNAT4, mCherry2, lacI, KanR, pSC101  

aatgtaattcagctccgccatcgccgcttccactttttcccgcgttttcgcagaaacgtggctggcctggttcaccacgcgggaaacggtctgataagag

acaccggcatactctgcgacatcgtataacgttactggtttcacattcaccaccctgaattgactctcttccgggcgctatcatgccataccgcgaaagg

ttttgcgccattcgatggtgtccgggatctcgacgctctcccttatgcgactcctgcattaggaaCCAAgttacattgtcgatctgttcatggtgaacag

ctttgaatacaccaaaaactcgtaaaagctctgatgtatctatcttttttacaccgttttcatctgtgcatatggacagttttccctttgatatgtaacggtg

aacagttgttctacttttgtttgttagtcttgatgcttcactgatagatacaagagccataagaacctcagatccttccgtatttagccagtatgttctctag

tgtggttcgttgtttttgcgtgagccatgagaacgaaccattgagatcatacttactttgcatgtcactcaaaaattttgcctcaaaactggtgagctgaa

tttttgcagttaaagcatcgtgtagtgtttttcttagtccgttatgtaggtaggaatctgatgtaatggttgttggtattttgtcaccattcatttttatctggt

tgttctcaagttcggttacgagatccatttgtctatctagttcaacttggaaaatcaacgtatcagtcgggcggcctcgcttatcaaccaccaatttcata

ttgctgtaagtgtttaaatctttacttattggtttcaaaacccattggttaagccttttaaactcatggtagttattttcaagcattaacatgaacttaaatt

catcaaggctaatctctatatttgccttgtgagttttcttttgtgttagttcttttaataaccactcataaatcctcatagagtatttgttttcaaaagactta

acatgttccagattatattttatgaatttttttaactggaaaagataaggcaatatctcttcactaaaaactaattctaatttttcgcttgagaacttggca

tagtttgtccactggaaaatctcaaagcctttaaccaaaggattcctgatttccacagttctcgtcatcagctctctggttgctttagctaatacaccataa

gcattttccctactgatgttcatcatctgagcgtattggttataagtgaacgataccgtccgttctttccttgtagggttttcaatcgtggggttgagtagtg

ccacacagcataaaattagcttggtttcatgctccgttaagtcatagcgactaatcgctagttcatttgctttgaaaacaactaattcagacatacatctc

aattggtctaggtgattttaatcactataccaattgagatgggctagtcaatgataattactagtccttttcctttgagttgtgggtatctgtaaattctgct

agacctttgctggaaaacttgtaaattctgctagaccctctgtaaattccgctagacctttgtgtgttttttttgtttatattcaagtggttataatttataga

ataaagaaagaataaaaaaagataaaaagaatagatcccagccctgtgtataactcactactttagtcagttccgcagtattacaaaaggatgtcgc

aaacgctgtttgctcctctacaaaacagaccttaaaaccctaaaggcttaagtagcaccctcgcaagctcgggcaaatcgctgaatattccttttgtctc

cgaccatcaggcacctgagtcgctgtctttttcgtgacattcagttcgctgcgctcacggctctggcagtgaatgggggtaaatggcactacaggcgcct

tttatggattcatgcaaggaaactacccataatacaagaaaagcccgtcacgggcttctcagggcgttttatggcgggtctgctatgtggtgctatctga

ctttttgctgttcagcagttcctgccctctgattttccagtctgGccacttcggattatcccgtgacaggtcattcagactggctaatgcacccagtaaggc

agcggtatcatcaacaggcttacccgtcttactgtcACGGaaaaaaaaaccccgcccctgacagggcggggttttttttccaattattgaaggccgct

aacgcggcctttttttgtttctggtctgccttaatcaatgactaagaattcgcggccgcttctagagCGTCTCaCTTCggatccgctgcaggCTTCa

attgtgagcggataacaattgacattgtgagcggataacaagatactgagcacaCGACttatggttcggcgtggaaagaggagaaatactaAATG

gtgagtaaaggagaagaaaacaacttagctatcattaaagagttcatgcgcttcaaagttcacatggagggttctgttaacggtcacgagttcgagat

cgaaggcgaaggcgagggccgtccgtatgaaggcacccagaccgccaaactgaaagtgactaaaggcggcccgctgccttttgcgtgggacatcct



gagcccgcaatttatgtacggttctaaagcgtatgttaaacacccagcggatatcccggactatctgaagctgtcttttccggaaggtttcaactgggaa

cgcgtaatgaattttgaagatggtggtgtcgtgaccgtcactcaggactcctccctTcaggatggcgagttcatctataaagttaaactgcgtggtacta

attttccatctgatggcccggtgatgcagtgtaggacgatgggttgggaggcgtctaccgaacgcatgtatccggaagatggtgcgctgaaaggcgaa

attaaacagcgcctgaaactgaaagatggcggccattatgacgctgaagtgaaaaccacgtacaaagccaagaaacctgtgcagctgcctggcgcg

tacaatgtggatattaaactggacatcttatctcataatgaagattatacgatcgtagagcaatatgagcgcgcggagggtcgtcattctaccggtggc

atggatgaactatacaaataaTGGCttcagccaaaaaacttaagaccgccggtcttgtccactaccttgcagtaatgcggtggacaggatcggcggt

tttcttttctcttctcaaGCTGCGTTtGAGACGtactagtagcggccgctgcagttaatcactgattaactcggtaccaaattccagaaaagaggc

ctcccgaaaggggggccttttttcgttttggtccttttgttatcaataaaaaaggggagcggtttcccgctccccttattgttcgtcTACAgtgttacaac

caattaaccaattctgattagaaaaactcatcgagcatcaaatgaaactgcaatttattcatatcaggattatcaataccatatttttgaaaaagccgtt

tctgtaatgaaggagaaaactcaccgaggcagttccataggatggcaagatcctggtatcggtctgcgattccgactcgtccaacatcaatacaacct

attaatttcccctcgtcaaaaataaggttatcaagtgagaaatcaccatgagtgacgactgaatccggtgagaatggcaaaagcttatgcatttctttc

cagacttgttcaacaggccagccattacgctcgtcatcaaaatcactcgcatcaaccaaaccgttattcattcgtgattgcgcctgagcgaggcgaaat

acgcgatcgctgttaaaaggacaattacaaacaggaatcgaatgcaaccggcgcaggaacactgccagcgcatcaacaatattttcacctgaatcag

gatattcttctaatacctggaatgctgttttcccggggatcgcagtggtgagtaaccatgcatcatcaggagtacggataaaatgcttgatggtcggaa

gaggcataaattccgtcagccagtttagtctgaccatctcatctgtaacatcattggcaacgctacctttgccatgtttcagaaacaactctggcgcatc

gggcttcccatacaatcgatagattgtcgcacctgattgcccgacattatcgcgagcccatttatacccatataaatcagcatccatgttggaatttaatc

gcggcctggagcaagacgtttcccgttgaatatggctcataacaccccttgtattactgtttatgtaagcagacagttttattgttcatgatgatatatttt

tatcttgtgcaatgtaacatcagagattttgagacacaacgtggctttgttgaataaatcgaacttttgctgagttgaaggatcagGAGTggtgcctaa

tgagtgagctaactTacattaattgcgttgcgctcactgcccgctttccagtcgggaaacctgtcgtgccagctgcattaatgaatcggccaacgcgcg

gggagaggcggtttgcgtattgggcgccagggtggtttttcttttcaccagtgaAacgggcaacagctgattgcccttcaccgcctggccctgagagag

ttgcagcaagcggtccacgctggtttgccccagcaggcgaaaatcctgtttgatggtggttaacggcgggatataacatgagctgtcttcggtatcgtc

gtatcccactaccgagatGtccgcaccaacgcgcagcccggactcggtaatggcgcgcattgcgcccagcgccatctgatcgttggcaaccagcatc

gcagtgggaacgatgccctcattcagcatttgcatggtttgttgaaaaccggacatggcactccagtcgccttcccgttccgctatcggctgaatttgatt

gcgagtgagatatttatgccagccagccagacgcagacgcgccgagacagaacttaatgggcccgctaacagcgcgatttgctggtgacccaatgcg

accagatgctccacgcccagtcgcgtaccgtcttcatgggagaaaataatactgttgatgggtgtctggtcagagacatcaagaaataacgccggaac

attagtgcaggcagcttccacagcaatggcatcctggtcatccagcggatagttaatgatcagcccactgacgcgttgcgcgagaagattgtgcaccg

ccgctttacaggcttcgacgccgcttcgttctaccatcgacaccaccacgctggcacccagttgatcggcgcgagatttaatcgccgcgacaatttgcg

acggcgcgtgcagggccagactggaggtggcaacgccaatcagcaacgactgtttgcccgccagttgttgtgccacgcggttggg 

pIG122 RNAT6, mCherry2, lacI, KanR, pSC101 

ACGGaaaaaaaaaccccgcccctgacagggcggggttttttttccaattattgaaggccgctaacgcggcctttttttgtttctggtctgccttaatcaa

tgactaagaattcgcggccgcttctagagCGTCTCaCTTCggatccgctgcaggCTTCaattgtgagcggataacaattgacattgtgagcggat

aacaagatactgagcacaCGACggacaagcaatgcttgccttgaatagtaacttttgaatagtgattcaggaggAATGgtgagtaaaggagaag

aaaacaacttagctatcattaaagagttcatgcgcttcaaagttcacatggagggttctgttaacggtcacgagttcgagatcgaaggcgaaggcgag

ggccgtccgtatgaaggcacccagaccgccaaactgaaagtgactaaaggcggcccgctgccttttgcgtgggacatcctgagcccgcaatttatgta

cggttctaaagcgtatgttaaacacccagcggatatcccggactatctgaagctgtcttttccggaaggtttcaactgggaacgcgtaatgaattttgaa

gatggtggtgtcgtgaccgtcactcaggactcctccctTcaggatggcgagttcatctataaagttaaactgcgtggtactaattttccatctgatggcc

cggtgatgcagtgtaggacgatgggttgggaggcgtctaccgaacgcatgtatccggaagatggtgcgctgaaaggcgaaattaaacagcgcctga

aactgaaagatggcggccattatgacgctgaagtgaaaaccacgtacaaagccaagaaacctgtgcagctgcctggcgcgtacaatgtggatattaa

actggacatcttatctcataatgaagattatacgatcgtagagcaatatgagcgcgcggagggtcgtcattctaccggtggcatggatgaactataca

aataaTGGCttcagccaaaaaacttaagaccgccggtcttgtccactaccttgcagtaatgcggtggacaggatcggcggttttcttttctcttctcaa

GCTGCGTTtGAGACGtactagtagcggccgctgcagttaatcactgattaactcggtaccaaattccagaaaagaggcctcccgaaagggggg

ccttttttcgttttggtccttttgttatcaataaaaaaggggagcggtttcccgctccccttattgttcgtcTACAgtgttacaaccaattaaccaattctg

attagaaaaactcatcgagcatcaaatgaaactgcaatttattcatatcaggattatcaataccatatttttgaaaaagccgtttctgtaatgaaggag

aaaactcaccgaggcagttccataggatggcaagatcctggtatcggtctgcgattccgactcgtccaacatcaatacaacctattaatttcccctcgtc



aaaaataaggttatcaagtgagaaatcaccatgagtgacgactgaatccggtgagaatggcaaaagcttatgcatttctttccagacttgttcaacag

gccagccattacgctcgtcatcaaaatcactcgcatcaaccaaaccgttattcattcgtgattgcgcctgagcgaggcgaaatacgcgatcgctgttaa

aaggacaattacaaacaggaatcgaatgcaaccggcgcaggaacactgccagcgcatcaacaatattttcacctgaatcaggatattcttctaatacc

tggaatgctgttttcccggggatcgcagtggtgagtaaccatgcatcatcaggagtacggataaaatgcttgatggtcggaagaggcataaattccgt

cagccagtttagtctgaccatctcatctgtaacatcattggcaacgctacctttgccatgtttcagaaacaactctggcgcatcgggcttcccatacaatc

gatagattgtcgcacctgattgcccgacattatcgcgagcccatttatacccatataaatcagcatccatgttggaatttaatcgcggcctggagcaag

acgtttcccgttgaatatggctcataacaccccttgtattactgtttatgtaagcagacagttttattgttcatgatgatatatttttatcttgtgcaatgtaa

catcagagattttgagacacaacgtggctttgttgaataaatcgaacttttgctgagttgaaggatcagGAGTggtgcctaatgagtgagctaactTa

cattaattgcgttgcgctcactgcccgctttccagtcgggaaacctgtcgtgccagctgcattaatgaatcggccaacgcgcggggagaggcggtttgc

gtattgggcgccagggtggtttttcttttcaccagtgaAacgggcaacagctgattgcccttcaccgcctggccctgagagagttgcagcaagcggtcc

acgctggtttgccccagcaggcgaaaatcctgtttgatggtggttaacggcgggatataacatgagctgtcttcggtatcgtcgtatcccactaccgag

atGtccgcaccaacgcgcagcccggactcggtaatggcgcgcattgcgcccagcgccatctgatcgttggcaaccagcatcgcagtgggaacgatgc

cctcattcagcatttgcatggtttgttgaaaaccggacatggcactccagtcgccttcccgttccgctatcggctgaatttgattgcgagtgagatatttat

gccagccagccagacgcagacgcgccgagacagaacttaatgggcccgctaacagcgcgatttgctggtgacccaatgcgaccagatgctccacgc

ccagtcgcgtaccgtcttcatgggagaaaataatactgttgatgggtgtctggtcagagacatcaagaaataacgccggaacattagtgcaggcagct

tccacagcaatggcatcctggtcatccagcggatagttaatgatcagcccactgacgcgttgcgcgagaagattgtgcaccgccgctttacaggcttcg

acgccgcttcgttctaccatcgacaccaccacgctggcacccagttgatcggcgcgagatttaatcgccgcgacaatttgcgacggcgcgtgcagggc

cagactggaggtggcaacgccaatcagcaacgactgtttgcccgccagttgttgtgccacgcggttgggaatgtaattcagctccgccatcgccgcttc

cactttttcccgcgttttcgcagaaacgtggctggcctggttcaccacgcgggaaacggtctgataagagacaccggcatactctgcgacatcgtataa

cgttactggtttcacattcaccaccctgaattgactctcttccgggcgctatcatgccataccgcgaaaggttttgcgccattcgatggtgtccgggatct

cgacgctctcccttatgcgactcctgcattaggaaCCAAgttacattgtcgatctgttcatggtgaacagctttgaatacaccaaaaactcgtaaaagc

tctgatgtatctatcttttttacaccgttttcatctgtgcatatggacagttttccctttgatatgtaacggtgaacagttgttctacttttgtttgttagtcttg

atgcttcactgatagatacaagagccataagaacctcagatccttccgtatttagccagtatgttctctagtgtggttcgttgtttttgcgtgagccatga

gaacgaaccattgagatcatacttactttgcatgtcactcaaaaattttgcctcaaaactggtgagctgaatttttgcagttaaagcatcgtgtagtgttt

ttcttagtccgttatgtaggtaggaatctgatgtaatggttgttggtattttgtcaccattcatttttatctggttgttctcaagttcggttacgagatccattt

gtctatctagttcaacttggaaaatcaacgtatcagtcgggcggcctcgcttatcaaccaccaatttcatattgctgtaagtgtttaaatctttacttattg

gtttcaaaacccattggttaagccttttaaactcatggtagttattttcaagcattaacatgaacttaaattcatcaaggctaatctctatatttgccttgtg

agttttcttttgtgttagttcttttaataaccactcataaatcctcatagagtatttgttttcaaaagacttaacatgttccagattatattttatgaatttttt

taactggaaaagataaggcaatatctcttcactaaaaactaattctaatttttcgcttgagaacttggcatagtttgtccactggaaaatctcaaagcct

ttaaccaaaggattcctgatttccacagttctcgtcatcagctctctggttgctttagctaatacaccataagcattttccctactgatgttcatcatctgag

cgtattggttataagtgaacgataccgtccgttctttccttgtagggttttcaatcgtggggttgagtagtgccacacagcataaaattagcttggtttcat

gctccgttaagtcatagcgactaatcgctagttcatttgctttgaaaacaactaattcagacatacatctcaattggtctaggtgattttaatcactatac

caattgagatgggctagtcaatgataattactagtccttttcctttgagttgtgggtatctgtaaattctgctagacctttgctggaaaacttgtaaattct

gctagaccctctgtaaattccgctagacctttgtgtgttttttttgtttatattcaagtggttataatttatagaataaagaaagaataaaaaaagataaa

aagaatagatcccagccctgtgtataactcactactttagtcagttccgcagtattacaaaaggatgtcgcaaacgctgtttgctcctctacaaaacag

accttaaaaccctaaaggcttaagtagcaccctcgcaagctcgggcaaatcgctgaatattccttttgtctccgaccatcaggcacctgagtcgctgtct

ttttcgtgacattcagttcgctgcgctcacggctctggcagtgaatgggggtaaatggcactacaggcgccttttatggattcatgcaaggaaactaccc

ataatacaagaaaagcccgtcacgggcttctcagggcgttttatggcgggtctgctatgtggtgctatctgactttttgctgttcagcagttcctgccctct

gattttccagtctgGccacttcggattatcccgtgacaggtcattcagactggctaatgcacccagtaaggcagcggtatcatcaacaggcttacccgt

cttactgtc 

pIG123 RNAT7, mCherry2, lacI, KanR, p15A 

tGAGACCataCATCGCgaaagtgaaacgtgatttcatgcgtcattttgaacattttgtaaatcttatttaataatgtgtgcggcaattcacatttaat

ttatgaatgttttcttaacatcgcggcaactcaagaaacggcaggttcggatcttagctactagagaaagaggagaaatactagatgcgtaaaggcga

agagctgttcactggtgtcgtccctattctggtggaactggatggtgatgtcaacggtcataagttttccgtgcgtggcgagggtgaaggtgacgcaact



aatggtaaactgacgctgaagttcatctgtactactggtaaactgccggttccttggccgactctggtaacgacgctgacttatggtgttcagtgctttgc

tcgttatccggaccatatgaagcagcatgacttcttcaagtccgccatgccggaaggctatgtgcaggaacgcacgatttcctttaaggatgacggcac

gtacaaaacgcgtgcggaagtgaaatttgaaggcgataccctggtaaaccgcattgagctgaaaggcattgactttaaagaagacggcaatatcctg

ggccataagctggaatacaattttaacagccacaatgtttacatcaccgccgataaacaaaaaaatggcattaaagcgaattttaaaattcgccacaa

cgtggaggatggcagcgtgcagctggctgatcactaccagcaaaacactccaatcggtgatggtcctgttctgctgccagacaatcactatctgagca

cgcaaagcgttctgtctaaagatccgaacgagaaacgcgatcatatggttctgctggagttcgtaaccgcagcgggcatcacgcatggtatggatgaa

ctgtacaaatgaccaggcatcaaataaaacgaaaggctcagtcgaaagactgggcctttcgttttatctgttgtttgtcggtgaacgctctcCCAAccc

gtagaaaagatcaaaggatcttcttgagatcctttttttctgcgcgtaatctgctgcttGCAAACAAAAAAACCACCGCTACCAGCGGTG

GTTTGTTTGCCGGATCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAATA

CTGTTCTTCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAACTCTGTAGCACCGCCTACATACCTCGCTCTGCTA

ATCCTGTTACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGG

ATAAGGCGCAGCGGTCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAA

CTGAGATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACAGGTATCCGGT

AAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAACGCCTGGTATCTTTATAGTCCTG

TCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAAaacgcc

agcaacgcggcctttttacggttcctggccttttgctggccttttgctcacatGCGATGataGGTCTCaTACAgattatcaaaaaggatcttcacc

tagatccttttaaattaaaaatgaagttttaaatcaatctaaagtatatatgagtaaacttggtctgacagttaccaatgcttaatcagtgaggcaccta

tctcagcgatctgtctatttcgttcatccatagttgcctgactccccgtcgtgtagataactacgatacgggagggcttaccatctggccccagtgctgca

atgataccgcgggacccacgctcaccggctccagatttatcagcaataaaccagccagccggaagggccgagcgcagaagtggtcctgcaactttat

ccgcctccatccagtctattaattgttgccgggaagctagagtaagtagttcgccagttaatagtttgcgcaacgttgttgccattgctacaggcatcgtg

gtgtcacgctcgtcgtttggtatggcttcattcagctccggttcccaacgatcaaggcgagttacatgatcccccatgttgtgcaaaaaagcggttagct

ccttcggtcctccgatcgttgtcagaagtaagttggccgcagtgttatcactcatggttatggcagcactgcataattctcttactgtcatgccatccgta

agatgcttttctgtgactggtgagtactcaaccaagtcattctgagaatagtgtatgcggcgaccgagttgctcttgcccggcgtcaatacgggataata

ccgcgccacatagcagaactttaaaagtgctcatcattggaaaacgttcttcggggcgaaaactctcaaggatcttaccgctgttgagatccagttcga

tgtaacccactcgtgcacccaactgatcttcagcatcttttactttcaccagcgtttctgggtgagcaaaaacaggaaggcaaaatgccgcaaaaaag

ggaataagggcgacacggaaatgttgaatactcatactcttcctttttcaatattattgaagcatttatcagggttattgtctcatgagcggatacatatt

tgaatgtatttagaaaaataaacaaataggggttccgcgcacatttccccgaaaagtgccacctgGAGTggtgcctaatgagtgagctaactTacat

taattgcgttgcgctcactgcccgctttccagtcgggaaacctgtcgtgccagctgcattaatgaatcggccaacgcgcggggagaggcggtttgcgta

ttgggcgccagggtggtttttcttttcaccagtgaAacgggcaacagctgattgcccttcaccgcctggccctgagagagttgcagcaagcggtccacg

ctggtttgccccagcaggcgaaaatcctgtttgatggtggttaacggcgggatataacatgagctgtcttcggtatcgtcgtatcccactaccgagatGt

ccgcaccaacgcgcagcccggactcggtaatggcgcgcattgcgcccagcgccatctgatcgttggcaaccagcatcgcagtgggaacgatgccctc

attcagcatttgcatggtttgttgaaaaccggacatggcactccagtcgccttcccgttccgctatcggctgaatttgattgcgagtgagatatttatgcc

agccagccagacgcagacgcgccgagacagaacttaatgggcccgctaacagcgcgatttgctggtgacccaatgcgaccagatgctccacgccca

gtcgcgtaccgtcttcatgggagaaaataatactgttgatgggtgtctggtcagagacatcaagaaataacgccggaacattagtgcaggcagcttcc

acagcaatggcatcctggtcatccagcggatagttaatgatcagcccactgacgcgttgcgcgagaagattgtgcaccgccgctttacaggcttcgac

gccgcttcgttctaccatcgacaccaccacgctggcacccagttgatcggcgcgagatttaatcgccgcgacaatttgcgacggcgcgtgcagggcca

gactggaggtggcaacgccaatcagcaacgactgtttgcccgccagttgttgtgccacgcggttgggaatgtaattcagctccgccatcgccgcttcca

ctttttcccgcgttttcgcagaaacgtggctggcctggttcaccacgcgggaaacggtctgataagagacaccggcatactctgcgacatcgtataacg

ttactggtttcacattcaccaccctgaattgactctcttccgggcgctatcatgccataccgcgaaaggttttgcgccattcgatggtgtccgggatctcg

acgctctcccttatgcgactcctgcattaggaaCCAAagaaatcatccttagcgaaagctaaggattttttttatctgaattaattctcgcgagggccg

ccacatgaggcatgttccgcgtccttgcaatactgtgtttacatacagtctatcgcttagcggaaagttcttttaccctcagccgaaatgcctgccgttgc

tagacattgccagccagtgcccgtcactcccgtactaactgtcacgaacccctgcaataactgtcacgcccccctgcaataactgtcacgaacccctgc

aataactgtcacgcccccaaacctgcaaacccagcaggggcgggggctggcggggtgttggaaaaatccatccatgattatctaagaataatccact

aggcgcggttatcagcgcccttgtggggcgctgctgcccttgcccaatatgcccggccagaggccggatagctggtctattcgctgcgctaggctacac



accgccccaccgctgcgcggcagggggaaaggcgggcaaagcccgctaaaccccacaccaaaccccgcagaaatacgctggagcgcttttagccgc

tttagcggcctttccccctacccgaagggtgggggcgcgtgtgcagccccgcagggcctgtctcggtcgatcattcagcccggctcatccttctggcgtg

gcggcagaccgaacaaggcgcggtcgtggtcgcgttcaaggtacgcatccattgccgccatgagccgatcctccggccactcgctgctgttcaccttgg

ccaaaatcatggcccccaccagcaccttgcgccttgtttcgttcttgcgctcttgctgctgttcccttgcccgcAcccgctgaatttcggcattgattcgcg

ctcgttgttcttcgagcttggccagccgatccgccgccttgttgctccccttaaccatcttgacaccccattgttaatgtgctgtctcgtaggctatcatgg

aggcacagcggcggcaatcccgaccctactttgtaggggagggcgcacttaccggtttctcttcgagaaactggcctaacggccacccttcgggcggt

gcgctctccgagggccattgcatggagccgaaaagcaaaagcaacagcgaggcagcatggcgatttatcaccttacggcgaaaaccggcagcaggt

cgggcggccaatcggccagggccaaggccgactTcatccagcgcgaaggcaagtatgcccgcgacatggatgaagtcttgcacgccgaatccgggc

acatgccggagttcgtcgagcggcccgccgactactgggatgctgccgacctgtatgaacgcgccaatgggcggctgttcaaggaggtcgaatttgcc

ctgccggtcgagctgaccctcgaccagcagaaggcgctggcgtccgagttcgcccagcacctgaccggtgccgagcgcctgccgtatacgctggccat

ccatgccggtggcggcgagaacccgcactgccacctgatgatctccgagcggatcaatgacggcatcgagcggcccgccgctcagtggttcaagcgg

tacaacggcaagaccccggagaagggcggggcacagaagaccgaagcgctcaagcccaaggcatggcttgagcagacccgcgaggcatgggccg

accatgccaaccgggcattagagcgggcAggccacgacgcccgcattgaccacagaacacttgaggcgcagggcatcgagcgcctgcccggtgttc

acctggggccgaacgtggtggagatggaaggccggggcatccgcaccgaccgggcagacgtggccctgaacatcgacaccgccaacgcccagatc

atcgacttacaggaataccgggaggcaatagaccatgaacgcaatcgacagagtgaagaaatccagaggcatcaacgagttagcggagcagatcg

aaccgctggcccagagcatggcgacactggccgacgaagcccggcaggtcatgagccagaccCagcaggccagcgaggcgcaggcggcggagtg

gctgaaagcccagcgccagacaggggcggcatgggtggagctggccaaagagttgcgggaggtagccgccgaggtgagcagcgccgcgcagagc

gcccggagcgcgtcgcgggggtggcactggaagctatggctaaccgtgatgctggcttccatgatgcctacggtggtgctgctgatcgcatcgttgctc

ttgctcgacctgacgccactgacaaccgaggacggctcgatctggctgcgcttggtggcccgatgaagaacgacaggactttgcaggccataggccg

acagctcaaggccatgggctgtgagcgcttcgatatcggcgtcagggacgcCAccaccggccagatgatgaaccgggaatggtcagccgccgaagt

gctccagaacacgccatggctcaagcggatgaatgcccagggcaatgacgtgtatatcaggcccgccgagcaggagcggcatggtctggtgctggtg

gacgacctcagcgagtttgacctggatgacatgaaagccgagggccgggagcctgccctggtagtggaaaccagcccgaagaactatcaggcatgg

gtcaaggtggccgacgccgcaggcggtgaacttcgggggcagattgcccggacgctggccagcgagtacgacgccgacccggccagcgccgacagc

cgccactatggccgcttggcgggcttcaccaaccgcaaggacaagcacaccacccgcgccggttatcagccgtgggtgctgctgcgtgaatccaagg

gcaagaccgccaccgctggcccggcgctggtgcagcaggctggccagcagatcgagcaggcccagcggcagcaggagaaggcccgcaggctggcc

agcctcgaactgcccgagcggcagcttagccgccaccggcgcacggcgctggacgagtaccgcagcgagatggccgggctggtcaagcgcttcggt

Gatgacctcagcaagtgcgactttatcgccgcgcagaagctggccagccggggccgcagtgccgaggaaatcggcaaggccatggccgaggccag

cccagcgctggcagagcgcaagcccggccacgaagcggattacatcgagcgcaccgtcagcaaggtcatgggtctgcccagcgtccagcttgcgcg

ggccgagctggcacgggcaccggcaccccgccagcgaggcatggacaggggcgggccagatttcagcatgtagtgcttgcgttggtactcacgcctg

ttatactatgagtactcacgcacagaagggggttttatggaatacgaaaaaagcgcttcagggtcggtctacctgatcaaaagtgacaagggctattg

gttgcccggtggctttggttatacgtcaaacaaggccgaggctggccgcttttcagtcgctgatatggccagccttaaccttgacggctgcaccttgtcct

tgttccgcgaagacaagcctttcggccccggcaagtttctcggtgactgatatgaaagaccaaaaggacaagcagaccggcgacctgctggccagcc

ctgacgctgtacgccaagcgcgatatgccgagcgcatgaaggccaaagggatgcgtcagcgcaagttctggctgaccgacgacgaatacgaggcgc

tgcgcgagtgcctggaagaactcagagcggcgcagggcgggggtagtgaccccgccagcgcctaaccaccaactgcctgcaaaggaggcaatcaat

ggctacccataagcctatcaatattctggaggcgttcgcagcagcgccgccaccgctggactacgttttgcccaacatggtggccggtacggtcgggg

cgctggtgtcgcccggtggtgccggtaaatccatgctggccctgcaactggccgcacagattgcaggcgggccggatctgctggaggtgggcgaactg

cccaccggcccggtgatctacctgcccgccgaagacccgcccaccgccattcatcaccgcctgcacgcccttggggcgcacctcagcgccgaggaac

ggcaagccgtggctgacggcctgctgatccagccgctgatcggcagcctgcccaacatcatggccccggagtggttcgacggcctcaagcgcgccgc

cgagggccgccgcctgatggtgctggacacgctgcgccggttccacatcgaggaagaaaacgccagcggccccatggcccaggtcatcggtcgcatg

gaggccatcgccgccgataccgggtgctctatcgtgttcctgcaccatgccagcaagggcgcggccatgatgggcgcaggcgaccagcagcaggcca

gccggggcagctcggtactggtcgataacatccgctggcagtcctacctgtcgagcatgaccagcgccgaggccgaggaatggggtgtggacgacga

ccagcgccggttcttcgtccgcttcggtgtgagcaaggccaactatggcgcaccgttcgctgatcggtggttcaggcggcatgacggcggggtgctcaa

gcccgccgtgctggagaggcagcgcaagagcaagggggtgccccgtggtgaagcctaagaacaagcacagcctcagccacgtccggcacgacccg

gcgcactgtctggcccccggcctgttccgtgccctcaagcggggcgagcgcaagcgcagcaagctggacgtgacgtatgactacggcgacggcaagc



ggatcgagttcagcggcccggagccgctgggcgctgatgatctgcgcatcctgcaagggctggtggccatggctgggcctaatggcctagtgcttggc

ccggaacccaagaccgaaggcggacggcagctccggctgttcctggaacccaagtgggaggccgtcaccgctgaTGCcATGgtggtcaaaggta

gctatcgggcgctggcaaaggaaatcggggcagaggtcgatagtggtggggcgctcaagcacatacaggactgcatcgagcgcctttggaaggtatc

catcatcgcccagaatggccgcaagcggcaggggtttcggctgctgtcggagtacgccagcgacgaggcggacgggcgcctgtacgtggccctgaac

cccttgatcgcgcaggccgtcatgggtggcggccagcatgtgcgcatcagcatggacgaggtgcgggcgctggacagcgaaaccgcccgcctgctgc

accagcggctgtgtggctggatcgaccccggcaaaaccggcaaggcttccatagataccttgtgcggctatgtctggccgtcagaggccagtggttcg

accatgcgcaagcgccgcCagcgggtgcgcgaggcgttgccggagctggtcgcgctgggctggacggtaaccgagttcgcggcgggcaagtacgac

atcacccggcccaaggcggcaggctgaccccccccactctattgACGG 

pIG124 RNAT7, mCherry2, lacI, KanR, pSC101 

tGAGACCataCATCGCgaaagtgaaacgtgatttcatgcgtcattttgaacattttgtaaatcttatttaataatgtgtgcggcaattcacatttaat

ttatgaatgttttcttaacatcgcggcaactcaagaaacggcaggttcggatcttagctactagagaaagaggagaaatactagatgcgtaaaggcga

agagctgttcactggtgtcgtccctattctggtggaactggatggtgatgtcaacggtcataagttttccgtgcgtggcgagggtgaaggtgacgcaact

aatggtaaactgacgctgaagttcatctgtactactggtaaactgccggttccttggccgactctggtaacgacgctgacttatggtgttcagtgctttgc

tcgttatccggaccatatgaagcagcatgacttcttcaagtccgccatgccggaaggctatgtgcaggaacgcacgatttcctttaaggatgacggcac

gtacaaaacgcgtgcggaagtgaaatttgaaggcgataccctggtaaaccgcattgagctgaaaggcattgactttaaagaagacggcaatatcctg

ggccataagctggaatacaattttaacagccacaatgtttacatcaccgccgataaacaaaaaaatggcattaaagcgaattttaaaattcgccacaa

cgtggaggatggcagcgtgcagctggctgatcactaccagcaaaacactccaatcggtgatggtcctgttctgctgccagacaatcactatctgagca

cgcaaagcgttctgtctaaagatccgaacgagaaacgcgatcatatggttctgctggagttcgtaaccgcagcgggcatcacgcatggtatggatgaa

ctgtacaaatgaccaggcatcaaataaaacgaaaggctcagtcgaaagactgggcctttcgttttatctgttgtttgtcggtgaacgctctcCCAAccc

gtagaaaagatcaaaggatcttcttgagatcctttttttctgcgcgtaatctgctgcttGCAAACAAAAAAACCACCGCTACCAGCGGTG

GTTTGTTTGCCGGATCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAATA

CTGTTCTTCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAACTCTGTAGCACCGCCTACATACCTCGCTCTGCTA

ATCCTGTTACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGG

ATAAGGCGCAGCGGTCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAA

CTGAGATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACAGGTATCCGGT

AAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAACGCCTGGTATCTTTATAGTCCTG

TCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAAaacgcc

agcaacgcggcctttttacggttcctggccttttgctggccttttgctcacatGCGATGataGGTCTCaTACAgattatcaaaaaggatcttcacc

tagatccttttaaattaaaaatgaagttttaaatcaatctaaagtatatatgagtaaacttggtctgacagttaccaatgcttaatcagtgaggcaccta

tctcagcgatctgtctatttcgttcatccatagttgcctgactccccgtcgtgtagataactacgatacgggagggcttaccatctggccccagtgctgca

atgataccgcgggacccacgctcaccggctccagatttatcagcaataaaccagccagccggaagggccgagcgcagaagtggtcctgcaactttat

ccgcctccatccagtctattaattgttgccgggaagctagagtaagtagttcgccagttaatagtttgcgcaacgttgttgccattgctacaggcatcgtg

gtgtcacgctcgtcgtttggtatggcttcattcagctccggttcccaacgatcaaggcgagttacatgatcccccatgttgtgcaaaaaagcggttagct

ccttcggtcctccgatcgttgtcagaagtaagttggccgcagtgttatcactcatggttatggcagcactgcataattctcttactgtcatgccatccgta

agatgcttttctgtgactggtgagtactcaaccaagtcattctgagaatagtgtatgcggcgaccgagttgctcttgcccggcgtcaatacgggataata

ccgcgccacatagcagaactttaaaagtgctcatcattggaaaacgttcttcggggcgaaaactctcaaggatcttaccgctgttgagatccagttcga

tgtaacccactcgtgcacccaactgatcttcagcatcttttactttcaccagcgtttctgggtgagcaaaaacaggaaggcaaaatgccgcaaaaaag

ggaataagggcgacacggaaatgttgaatactcatactcttcctttttcaatattattgaagcatttatcagggttattgtctcatgagcggatacatatt

tgaatgtatttagaaaaataaacaaataggggttccgcgcacatttccccgaaaagtgccacctgGAGTggtgcctaatgagtgagctaactTacat

taattgcgttgcgctcactgcccgctttccagtcgggaaacctgtcgtgccagctgcattaatgaatcggccaacgcgcggggagaggcggtttgcgta

ttgggcgccagggtggtttttcttttcaccagtgaAacgggcaacagctgattgcccttcaccgcctggccctgagagagttgcagcaagcggtccacg

ctggtttgccccagcaggcgaaaatcctgtttgatggtggttaacggcgggatataacatgagctgtcttcggtatcgtcgtatcccactaccgagatGt

ccgcaccaacgcgcagcccggactcggtaatggcgcgcattgcgcccagcgccatctgatcgttggcaaccagcatcgcagtgggaacgatgccctc

attcagcatttgcatggtttgttgaaaaccggacatggcactccagtcgccttcccgttccgctatcggctgaatttgattgcgagtgagatatttatgcc



agccagccagacgcagacgcgccgagacagaacttaatgggcccgctaacagcgcgatttgctggtgacccaatgcgaccagatgctccacgccca

gtcgcgtaccgtcttcatgggagaaaataatactgttgatgggtgtctggtcagagacatcaagaaataacgccggaacattagtgcaggcagcttcc

acagcaatggcatcctggtcatccagcggatagttaatgatcagcccactgacgcgttgcgcgagaagattgtgcaccgccgctttacaggcttcgac

gccgcttcgttctaccatcgacaccaccacgctggcacccagttgatcggcgcgagatttaatcgccgcgacaatttgcgacggcgcgtgcagggcca

gactggaggtggcaacgccaatcagcaacgactgtttgcccgccagttgttgtgccacgcggttgggaatgtaattcagctccgccatcgccgcttcca

ctttttcccgcgttttcgcagaaacgtggctggcctggttcaccacgcgggaaacggtctgataagagacaccggcatactctgcgacatcgtataacg

ttactggtttcacattcaccaccctgaattgactctcttccgggcgctatcatgccataccgcgaaaggttttgcgccattcgatggtgtccgggatctcg

acgctctcccttatgcgactcctgcattaggaaCCAAagaaatcatccttagcgaaagctaaggattttttttatctgaattaattctcgcgagggccg

ccacatgaggcatgttccgcgtccttgcaatactgtgtttacatacagtctatcgcttagcggaaagttcttttaccctcagccgaaatgcctgccgttgc

tagacattgccagccagtgcccgtcactcccgtactaactgtcacgaacccctgcaataactgtcacgcccccctgcaataactgtcacgaacccctgc

aataactgtcacgcccccaaacctgcaaacccagcaggggcgggggctggcggggtgttggaaaaatccatccatgattatctaagaataatccact

aggcgcggttatcagcgcccttgtggggcgctgctgcccttgcccaatatgcccggccagaggccggatagctggtctattcgctgcgctaggctacac

accgccccaccgctgcgcggcagggggaaaggcgggcaaagcccgctaaaccccacaccaaaccccgcagaaatacgctggagcgcttttagccgc

tttagcggcctttccccctacccgaagggtgggggcgcgtgtgcagccccgcagggcctgtctcggtcgatcattcagcccggctcatccttctggcgtg

gcggcagaccgaacaaggcgcggtcgtggtcgcgttcaaggtacgcatccattgccgccatgagccgatcctccggccactcgctgctgttcaccttgg

ccaaaatcatggcccccaccagcaccttgcgccttgtttcgttcttgcgctcttgctgctgttcccttgcccgcAcccgctgaatttcggcattgattcgcg

ctcgttgttcttcgagcttggccagccgatccgccgccttgttgctccccttaaccatcttgacaccccattgttaatgtgctgtctcgtaggctatcatgg

aggcacagcggcggcaatcccgaccctactttgtaggggagggcgcacttaccggtttctcttcgagaaactggcctaacggccacccttcgggcggt

gcgctctccgagggccattgcatggagccgaaaagcaaaagcaacagcgaggcagcatggcgatttatcaccttacggcgaaaaccggcagcaggt

cgggcggccaatcggccagggccaaggccgactTcatccagcgcgaaggcaagtatgcccgcgacatggatgaagtcttgcacgccgaatccgggc

acatgccggagttcgtcgagcggcccgccgactactgggatgctgccgacctgtatgaacgcgccaatgggcggctgttcaaggaggtcgaatttgcc

ctgccggtcgagctgaccctcgaccagcagaaggcgctggcgtccgagttcgcccagcacctgaccggtgccgagcgcctgccgtatacgctggccat

ccatgccggtggcggcgagaacccgcactgccacctgatgatctccgagcggatcaatgacggcatcgagcggcccgccgctcagtggttcaagcgg

tacaacggcaagaccccggagaagggcggggcacagaagaccgaagcgctcaagcccaaggcatggcttgagcagacccgcgaggcatgggccg

accatgccaaccgggcattagagcgggcAggccacgacgcccgcattgaccacagaacacttgaggcgcagggcatcgagcgcctgcccggtgttc

acctggggccgaacgtggtggagatggaaggccggggcatccgcaccgaccgggcagacgtggccctgaacatcgacaccgccaacgcccagatc

atcgacttacaggaataccgggaggcaatagaccatgaacgcaatcgacagagtgaagaaatccagaggcatcaacgagttagcggagcagatcg

aaccgctggcccagagcatggcgacactggccgacgaagcccggcaggtcatgagccagaccCagcaggccagcgaggcgcaggcggcggagtg

gctgaaagcccagcgccagacaggggcggcatgggtggagctggccaaagagttgcgggaggtagccgccgaggtgagcagcgccgcgcagagc

gcccggagcgcgtcgcgggggtggcactggaagctatggctaaccgtgatgctggcttccatgatgcctacggtggtgctgctgatcgcatcgttgctc

ttgctcgacctgacgccactgacaaccgaggacggctcgatctggctgcgcttggtggcccgatgaagaacgacaggactttgcaggccataggccg

acagctcaaggccatgggctgtgagcgcttcgatatcggcgtcagggacgcCAccaccggccagatgatgaaccgggaatggtcagccgccgaagt

gctccagaacacgccatggctcaagcggatgaatgcccagggcaatgacgtgtatatcaggcccgccgagcaggagcggcatggtctggtgctggtg

gacgacctcagcgagtttgacctggatgacatgaaagccgagggccgggagcctgccctggtagtggaaaccagcccgaagaactatcaggcatgg

gtcaaggtggccgacgccgcaggcggtgaacttcgggggcagattgcccggacgctggccagcgagtacgacgccgacccggccagcgccgacagc

cgccactatggccgcttggcgggcttcaccaaccgcaaggacaagcacaccacccgcgccggttatcagccgtgggtgctgctgcgtgaatccaagg

gcaagaccgccaccgctggcccggcgctggtgcagcaggctggccagcagatcgagcaggcccagcggcagcaggagaaggcccgcaggctggcc

agcctcgaactgcccgagcggcagcttagccgccaccggcgcacggcgctggacgagtaccgcagcgagatggccgggctggtcaagcgcttcggt

Gatgacctcagcaagtgcgactttatcgccgcgcagaagctggccagccggggccgcagtgccgaggaaatcggcaaggccatggccgaggccag

cccagcgctggcagagcgcaagcccggccacgaagcggattacatcgagcgcaccgtcagcaaggtcatgggtctgcccagcgtccagcttgcgcg

ggccgagctggcacgggcaccggcaccccgccagcgaggcatggacaggggcgggccagatttcagcatgtagtgcttgcgttggtactcacgcctg

ttatactatgagtactcacgcacagaagggggttttatggaatacgaaaaaagcgcttcagggtcggtctacctgatcaaaagtgacaagggctattg

gttgcccggtggctttggttatacgtcaaacaaggccgaggctggccgcttttcagtcgctgatatggccagccttaaccttgacggctgcaccttgtcct

tgttccgcgaagacaagcctttcggccccggcaagtttctcggtgactgatatgaaagaccaaaaggacaagcagaccggcgacctgctggccagcc



ctgacgctgtacgccaagcgcgatatgccgagcgcatgaaggccaaagggatgcgtcagcgcaagttctggctgaccgacgacgaatacgaggcgc

tgcgcgagtgcctggaagaactcagagcggcgcagggcgggggtagtgaccccgccagcgcctaaccaccaactgcctgcaaaggaggcaatcaat

ggctacccataagcctatcaatattctggaggcgttcgcagcagcgccgccaccgctggactacgttttgcccaacatggtggccggtacggtcgggg

cgctggtgtcgcccggtggtgccggtaaatccatgctggccctgcaactggccgcacagattgcaggcgggccggatctgctggaggtgggcgaactg

cccaccggcccggtgatctacctgcccgccgaagacccgcccaccgccattcatcaccgcctgcacgcccttggggcgcacctcagcgccgaggaac

ggcaagccgtggctgacggcctgctgatccagccgctgatcggcagcctgcccaacatcatggccccggagtggttcgacggcctcaagcgcgccgc

cgagggccgccgcctgatggtgctggacacgctgcgccggttccacatcgaggaagaaaacgccagcggccccatggcccaggtcatcggtcgcatg

gaggccatcgccgccgataccgggtgctctatcgtgttcctgcaccatgccagcaagggcgcggccatgatgggcgcaggcgaccagcagcaggcca

gccggggcagctcggtactggtcgataacatccgctggcagtcctacctgtcgagcatgaccagcgccgaggccgaggaatggggtgtggacgacga

ccagcgccggttcttcgtccgcttcggtgtgagcaaggccaactatggcgcaccgttcgctgatcggtggttcaggcggcatgacggcggggtgctcaa

gcccgccgtgctggagaggcagcgcaagagcaagggggtgccccgtggtgaagcctaagaacaagcacagcctcagccacgtccggcacgacccg

gcgcactgtctggcccccggcctgttccgtgccctcaagcggggcgagcgcaagcgcagcaagctggacgtgacgtatgactacggcgacggcaagc

ggatcgagttcagcggcccggagccgctgggcgctgatgatctgcgcatcctgcaagggctggtggccatggctgggcctaatggcctagtgcttggc

ccggaacccaagaccgaaggcggacggcagctccggctgttcctggaacccaagtgggaggccgtcaccgctgaTGCcATGgtggtcaaaggta

gctatcgggcgctggcaaaggaaatcggggcagaggtcgatagtggtggggcgctcaagcacatacaggactgcatcgagcgcctttggaaggtatc

catcatcgcccagaatggccgcaagcggcaggggtttcggctgctgtcggagtacgccagcgacgaggcggacgggcgcctgtacgtggccctgaac

cccttgatcgcgcaggccgtcatgggtggcggccagcatgtgcgcatcagcatggacgaggtgcgggcgctggacagcgaaaccgcccgcctgctgc

accagcggctgtgtggctggatcgaccccggcaaaaccggcaaggcttccatagataccttgtgcggctatgtctggccgtcagaggccagtggttcg

accatgcgcaagcgccgcCagcgggtgcgcgaggcgttgccggagctggtcgcgctgggctggacggtaaccgagttcgcggcgggcaagtacgac

atcacccggcccaaggcggcaggctgaccccccccactctattgACGG  

pSPB872 ~(gfp-pUC) KanR lacI p15A (1-6r.0)) 

tGAGACCataCATCGCgaaagtgaaacgtgatttcatgcgtcattttgaacattttgtaaatcttatttaataatgtgtgcggcaattcacatttaat

ttatgaatgttttcttaacatcgcggcaactcaagaaacggcaggttcggatcttagctactagagaaagaggagaaatactagatgcgtaaaggcga

agagctgttcactggtgtcgtccctattctggtggaactggatggtgatgtcaacggtcataagttttccgtgcgtggcgagggtgaaggtgacgcaact

aatggtaaactgacgctgaagttcatctgtactactggtaaactgccggttccttggccgactctggtaacgacgctgacttatggtgttcagtgctttgc

tcgttatccggaccatatgaagcagcatgacttcttcaagtccgccatgccggaaggctatgtgcaggaacgcacgatttcctttaaggatgacggcac

gtacaaaacgcgtgcggaagtgaaatttgaaggcgataccctggtaaaccgcattgagctgaaaggcattgactttaaagaagacggcaatatcctg

ggccataagctggaatacaattttaacagccacaatgtttacatcaccgccgataaacaaaaaaatggcattaaagcgaattttaaaattcgccacaa

cgtggaggatggcagcgtgcagctggctgatcactaccagcaaaacactccaatcggtgatggtcctgttctgctgccagacaatcactatctgagca

cgcaaagcgttctgtctaaagatccgaacgagaaacgcgatcatatggttctgctggagttcgtaaccgcagcgggcatcacgcatggtatggatgaa

ctgtacaaatgaccaggcatcaaataaaacgaaaggctcagtcgaaagactgggcctttcgttttatctgttgtttgtcggtgaacgctctcCCAAccc

gtagaaaagatcaaaggatcttcttgagatcctttttttctgcgcgtaatctgctgcttGCAAACAAAAAAACCACCGCTACCAGCGGTG

GTTTGTTTGCCGGATCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAATA

CTGTTCTTCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAACTCTGTAGCACCGCCTACATACCTCGCTCTGCTA

ATCCTGTTACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGG

ATAAGGCGCAGCGGTCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAA

CTGAGATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACAGGTATCCGGT

AAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAACGCCTGGTATCTTTATAGTCCTG

TCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAAaacgcc

agcaacgcggcctttttacggttcctggccttttgctggccttttgctcacatGCGATGataGGTCTCaTACAgtgttacaaccaattaaccaattc

tgattagaaaaactcatcgagcatcaaatgaaactgcaatttattcatatcaggattatcaataccatatttttgaaaaagccgtttctgtaatgaagga

gaaaactcaccgaggcagttccataggatggcaagatcctggtatcggtctgcgattccgactcgtccaacatcaatacaacctattaatttcccctcgt

caaaaataaggttatcaagtgagaaatcaccatgagtgacgactgaatccggtgagaatggcaaaagcttatgcatttctttccagacttgttcaaca

ggccagccattacgctcgtcatcaaaatcactcgcatcaaccaaaccgttattcattcgtgattgcgcctgagcgaggcgaaatacgcgatcgctgtta



aaaggacaattacaaacaggaatcgaatgcaaccggcgcaggaacactgccagcgcatcaacaatattttcacctgaatcaggatattcttctaata

cctggaatgctgttttcccggggatcgcagtggtgagtaaccatgcatcatcaggagtacggataaaatgcttgatggtcggaagaggcataaattcc

gtcagccagtttagtctgaccatctcatctgtaacatcattggcaacgctacctttgccatgtttcagaaacaactctggcgcatcgggcttcccatacaa

tcgatagattgtcgcacctgattgcccgacattatcgcgagcccatttatacccatataaatcagcatccatgttggaatttaatcgcggcctggagcaa

gacgtttcccgttgaatatggctcataacaccccttgtattactgtttatgtaagcagacagttttattgttcatgatgatatatttttatcttgtgcaatgta

acatcagagattttgagacacaacgtggctttgttgaataaatcgaacttttgctgagttgaaggatcagGAGTggtgcctaatgagtgagctaactT

acattaattgcgttgcgctcactgcccgctttccagtcgggaaacctgtcgtgccagctgcattaatgaatcggccaacgcgcggggagaggcggtttg

cgtattgggcgccagggtggtttttcttttcaccagtgaAacgggcaacagctgattgcccttcaccgcctggccctgagagagttgcagcaagcggtc

cacgctggtttgccccagcaggcgaaaatcctgtttgatggtggttaacggcgggatataacatgagctgtcttcggtatcgtcgtatcccactaccgag

atGtccgcaccaacgcgcagcccggactcggtaatggcgcgcattgcgcccagcgccatctgatcgttggcaaccagcatcgcagtgggaacgatgc

cctcattcagcatttgcatggtttgttgaaaaccggacatggcactccagtcgccttcccgttccgctatcggctgaatttgattgcgagtgagatatttat

gccagccagccagacgcagacgcgccgagacagaacttaatgggcccgctaacagcgcgatttgctggtgacccaatgcgaccagatgctccacgc

ccagtcgcgtaccgtcttcatgggagaaaataatactgttgatgggtgtctggtcagagacatcaagaaataacgccggaacattagtgcaggcagct

tccacagcaatggcatcctggtcatccagcggatagttaatgatcagcccactgacgcgttgcgcgagaagattgtgcaccgccgctttacaggcttcg

acgccgcttcgttctaccatcgacaccaccacgctggcacccagttgatcggcgcgagatttaatcgccgcgacaatttgcgacggcgcgtgcagggc

cagactggaggtggcaacgccaatcagcaacgactgtttgcccgccagttgttgtgccacgcggttgggaatgtaattcagctccgccatcgccgcttc

cactttttcccgcgttttcgcagaaacgtggctggcctggttcaccacgcgggaaacggtctgataagagacaccggcatactctgcgacatcgtataa

cgttactggtttcacattcaccaccctgaattgactctcttccgggcgctatcatgccataccgcgaaaggttttgcgccattcgatggtgtccgggatct

cgacgctctcccttatgcgactcctgcattaggaaCCAAtagcggagtgtatactggcttactatgttggcactgatgagggtgtcagtgaagtgcttc

atgtggcaggagaaaaaaggctgcaccggtgcgtcagcagaatatgtgatacaggatatattccgcttcctcgctcactgactcgctacgctcggtcgt

tcgactgcggcgagcggaaatggcttacgaacggggcggagatttcctggaagatgccaggaagatacttaacagggaagtgagagggccgcggc

aaagccgtttttccataggctccgcccccctgacaagcatcacgaaatctgacgctcaaatcagtggtggcgaaacccgacaggactataaagatacc

aggcgtttccccctggcggctccctcgtgcgctctcctgttcctgcctttcggtttaccggtgtcattccgctgttatggccgcgtttgtctcattccacgcct

gacactcagttccgggtaggcagttcgctccaagctggactgtatgcacgaaccccccgttcagtccgaccgctgcgccttatccggtaactatcgtctt

gagtccaacccggaaagacatgcaaaagcaccactggcagcagccactggtaattgatttagaggagttagtcttgaagtcatgcgccggttaaggc

taaactgaaaggacaagttttggtgactgcgctcctccaagccagttacctcggttcaaagagttggtagctcagagaaccttcgaaaaaccgccctg

caaggcggttttttcgttttcagagcaagagattacgcgcagaccaaaacgatctcaagaagatcatcttattaaACGG 

pSPB873 ~(gfp-pUC) KanR lacI pSC101 

tGAGACCataCATCGCgaaagtgaaacgtgatttcatgcgtcattttgaacattttgtaaatcttatttaataatgtgtgcggcaattcacatttaat

ttatgaatgttttcttaacatcgcggcaactcaagaaacggcaggttcggatcttagctactagagaaagaggagaaatactagatgcgtaaaggcga

agagctgttcactggtgtcgtccctattctggtggaactggatggtgatgtcaacggtcataagttttccgtgcgtggcgagggtgaaggtgacgcaact

aatggtaaactgacgctgaagttcatctgtactactggtaaactgccggttccttggccgactctggtaacgacgctgacttatggtgttcagtgctttgc

tcgttatccggaccatatgaagcagcatgacttcttcaagtccgccatgccggaaggctatgtgcaggaacgcacgatttcctttaaggatgacggcac

gtacaaaacgcgtgcggaagtgaaatttgaaggcgataccctggtaaaccgcattgagctgaaaggcattgactttaaagaagacggcaatatcctg

ggccataagctggaatacaattttaacagccacaatgtttacatcaccgccgataaacaaaaaaatggcattaaagcgaattttaaaattcgccacaa

cgtggaggatggcagcgtgcagctggctgatcactaccagcaaaacactccaatcggtgatggtcctgttctgctgccagacaatcactatctgagca

cgcaaagcgttctgtctaaagatccgaacgagaaacgcgatcatatggttctgctggagttcgtaaccgcagcgggcatcacgcatggtatggatgaa

ctgtacaaatgaccaggcatcaaataaaacgaaaggctcagtcgaaagactgggcctttcgttttatctgttgtttgtcggtgaacgctctcCCAAccc

gtagaaaagatcaaaggatcttcttgagatcctttttttctgcgcgtaatctgctgcttGCAAACAAAAAAACCACCGCTACCAGCGGTG

GTTTGTTTGCCGGATCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAATA

CTGTTCTTCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAACTCTGTAGCACCGCCTACATACCTCGCTCTGCTA

ATCCTGTTACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGG

ATAAGGCGCAGCGGTCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAA

CTGAGATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACAGGTATCCGGT



AAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAACGCCTGGTATCTTTATAGTCCTG

TCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAAaacgcc

agcaacgcggcctttttacggttcctggccttttgctggccttttgctcacatGCGATGataGGTCTCaTACAgtgttacaaccaattaaccaattc

tgattagaaaaactcatcgagcatcaaatgaaactgcaatttattcatatcaggattatcaataccatatttttgaaaaagccgtttctgtaatgaagga

gaaaactcaccgaggcagttccataggatggcaagatcctggtatcggtctgcgattccgactcgtccaacatcaatacaacctattaatttcccctcgt

caaaaataaggttatcaagtgagaaatcaccatgagtgacgactgaatccggtgagaatggcaaaagcttatgcatttctttccagacttgttcaaca

ggccagccattacgctcgtcatcaaaatcactcgcatcaaccaaaccgttattcattcgtgattgcgcctgagcgaggcgaaatacgcgatcgctgtta

aaaggacaattacaaacaggaatcgaatgcaaccggcgcaggaacactgccagcgcatcaacaatattttcacctgaatcaggatattcttctaata

cctggaatgctgttttcccggggatcgcagtggtgagtaaccatgcatcatcaggagtacggataaaatgcttgatggtcggaagaggcataaattcc

gtcagccagtttagtctgaccatctcatctgtaacatcattggcaacgctacctttgccatgtttcagaaacaactctggcgcatcgggcttcccatacaa

tcgatagattgtcgcacctgattgcccgacattatcgcgagcccatttatacccatataaatcagcatccatgttggaatttaatcgcggcctggagcaa

gacgtttcccgttgaatatggctcataacaccccttgtattactgtttatgtaagcagacagttttattgttcatgatgatatatttttatcttgtgcaatgta

acatcagagattttgagacacaacgtggctttgttgaataaatcgaacttttgctgagttgaaggatcagGAGTggtgcctaatgagtgagctaactT

acattaattgcgttgcgctcactgcccgctttccagtcgggaaacctgtcgtgccagctgcattaatgaatcggccaacgcgcggggagaggcggtttg

cgtattgggcgccagggtggtttttcttttcaccagtgaAacgggcaacagctgattgcccttcaccgcctggccctgagagagttgcagcaagcggtc

cacgctggtttgccccagcaggcgaaaatcctgtttgatggtggttaacggcgggatataacatgagctgtcttcggtatcgtcgtatcccactaccgag

atGtccgcaccaacgcgcagcccggactcggtaatggcgcgcattgcgcccagcgccatctgatcgttggcaaccagcatcgcagtgggaacgatgc

cctcattcagcatttgcatggtttgttgaaaaccggacatggcactccagtcgccttcccgttccgctatcggctgaatttgattgcgagtgagatatttat

gccagccagccagacgcagacgcgccgagacagaacttaatgggcccgctaacagcgcgatttgctggtgacccaatgcgaccagatgctccacgc

ccagtcgcgtaccgtcttcatgggagaaaataatactgttgatgggtgtctggtcagagacatcaagaaataacgccggaacattagtgcaggcagct

tccacagcaatggcatcctggtcatccagcggatagttaatgatcagcccactgacgcgttgcgcgagaagattgtgcaccgccgctttacaggcttcg

acgccgcttcgttctaccatcgacaccaccacgctggcacccagttgatcggcgcgagatttaatcgccgcgacaatttgcgacggcgcgtgcagggc

cagactggaggtggcaacgccaatcagcaacgactgtttgcccgccagttgttgtgccacgcggttgggaatgtaattcagctccgccatcgccgcttc

cactttttcccgcgttttcgcagaaacgtggctggcctggttcaccacgcgggaaacggtctgataagagacaccggcatactctgcgacatcgtataa

cgttactggtttcacattcaccaccctgaattgactctcttccgggcgctatcatgccataccgcgaaaggttttgcgccattcgatggtgtccgggatct

cgacgctctcccttatgcgactcctgcattaggaaCCAAgttacattgtcgatctgttcatggtgaacagctttgaatacaccaaaaactcgtaaaagc

tctgatgtatctatcttttttacaccgttttcatctgtgcatatggacagttttccctttgatatgtaacggtgaacagttgttctacttttgtttgttagtcttg

atgcttcactgatagatacaagagccataagaacctcagatccttccgtatttagccagtatgttctctagtgtggttcgttgtttttgcgtgagccatga

gaacgaaccattgagatcatacttactttgcatgtcactcaaaaattttgcctcaaaactggtgagctgaatttttgcagttaaagcatcgtgtagtgttt

ttcttagtccgttatgtaggtaggaatctgatgtaatggttgttggtattttgtcaccattcatttttatctggttgttctcaagttcggttacgagatccattt

gtctatctagttcaacttggaaaatcaacgtatcagtcgggcggcctcgcttatcaaccaccaatttcatattgctgtaagtgtttaaatctttacttattg

gtttcaaaacccattggttaagccttttaaactcatggtagttattttcaagcattaacatgaacttaaattcatcaaggctaatctctatatttgccttgtg

agttttcttttgtgttagttcttttaataaccactcataaatcctcatagagtatttgttttcaaaagacttaacatgttccagattatattttatgaatttttt

taactggaaaagataaggcaatatctcttcactaaaaactaattctaatttttcgcttgagaacttggcatagtttgtccactggaaaatctcaaagcct

ttaaccaaaggattcctgatttccacagttctcgtcatcagctctctggttgctttagctaatacaccataagcattttccctactgatgttcatcatctgag

cgtattggttataagtgaacgataccgtccgttctttccttgtagggttttcaatcgtggggttgagtagtgccacacagcataaaattagcttggtttcat

gctccgttaagtcatagcgactaatcgctagttcatttgctttgaaaacaactaattcagacatacatctcaattggtctaggtgattttaatcactatac

caattgagatgggctagtcaatgataattactagtccttttcctttgagttgtgggtatctgtaaattctgctagacctttgctggaaaacttgtaaattct

gctagaccctctgtaaattccgctagacctttgtgtgttttttttgtttatattcaagtggttataatttatagaataaagaaagaataaaaaaagataaa

aagaatagatcccagccctgtgtataactcactactttagtcagttccgcagtattacaaaaggatgtcgcaaacgctgtttgctcctctacaaaacag

accttaaaaccctaaaggcttaagtagcaccctcgcaagctcgggcaaatcgctgaatattccttttgtctccgaccatcaggcacctgagtcgctgtct

ttttcgtgacattcagttcgctgcgctcacggctctggcagtgaatgggggtaaatggcactacaggcgccttttatggattcatgcaaggaaactaccc

ataatacaagaaaagcccgtcacgggcttctcagggcgttttatggcgggtctgctatgtggtgctatctgactttttgctgttcagcagttcctgccctct



gattttccagtctgGccacttcggattatcccgtgacaggtcattcagactggctaatgcacccagtaaggcagcggtatcatcaacaggcttacccgt

cttactgtcACGG 

pSPB875 PL.lacO1-B0034-mCherry2-tVoigtN1 KanR-lacI-p15A (casS2.1) 

ACGGaaaaaaaaaccccgcccctgacagggcggggttttttttccaattattgaaggccgctaacgcggcctttttttgtttctggtctgccttaatcaa

tgactaagaattcgcggccgcttctagagCGTCTCaCTTCggatccgctgcaggCTTCaattgtgagcggataacaattgacattgtgagcggat

aacaagatactgagcacaCGACctagtgaaagaggagaaatactaAATGgtgagtaaaggagaagaaaacaacttagctatcattaaagagtt

catgcgcttcaaagttcacatggagggttctgttaacggtcacgagttcgagatcgaaggcgaaggcgagggccgtccgtatgaaggcacccagacc

gccaaactgaaagtgactaaaggcggcccgctgccttttgcgtgggacatcctgagcccgcaatttatgtacggttctaaagcgtatgttaaacaccca

gcggatatcccggactatctgaagctgtcttttccggaaggtttcaactgggaacgcgtaatgaattttgaagatggtggtgtcgtgaccgtcactcagg

actcctccctTcaggatggcgagttcatctataaagttaaactgcgtggtactaattttccatctgatggcccggtgatgcagtgtaggacgatgggttg

ggaggcgtctaccgaacgcatgtatccggaagatggtgcgctgaaaggcgaaattaaacagcgcctgaaactgaaagatggcggccattatgacgc

tgaagtgaaaaccacgtacaaagccaagaaacctgtgcagctgcctggcgcgtacaatgtggatattaaactggacatcttatctcataatgaagatt

atacgatcgtagagcaatatgagcgcgcggagggtcgtcattctaccggtggcatggatgaactatacaaataaTGGCttcagccaaaaaacttaa

gaccgccggtcttgtccactaccttgcagtaatgcggtggacaggatcggcggttttcttttctcttctcaaGCTGCGTTtGAGACGtactagtagc

ggccgctgcagttaatcactgattaactcggtaccaaattccagaaaagaggcctcccgaaaggggggccttttttcgttttggtccttttgttatcaata

aaaaaggggagcggtttcccgctccccttattgttcgtcTACAgtgttacaaccaattaaccaattctgattagaaaaactcatcgagcatcaaatga

aactgcaatttattcatatcaggattatcaataccatatttttgaaaaagccgtttctgtaatgaaggagaaaactcaccgaggcagttccataggatg

gcaagatcctggtatcggtctgcgattccgactcgtccaacatcaatacaacctattaatttcccctcgtcaaaaataaggttatcaagtgagaaatca

ccatgagtgacgactgaatccggtgagaatggcaaaagcttatgcatttctttccagacttgttcaacaggccagccattacgctcgtcatcaaaatca

ctcgcatcaaccaaaccgttattcattcgtgattgcgcctgagcgaggcgaaatacgcgatcgctgttaaaaggacaattacaaacaggaatcgaatg

caaccggcgcaggaacactgccagcgcatcaacaatattttcacctgaatcaggatattcttctaatacctggaatgctgttttcccggggatcgcagt

ggtgagtaaccatgcatcatcaggagtacggataaaatgcttgatggtcggaagaggcataaattccgtcagccagtttagtctgaccatctcatctgt

aacatcattggcaacgctacctttgccatgtttcagaaacaactctggcgcatcgggcttcccatacaatcgatagattgtcgcacctgattgcccgaca

ttatcgcgagcccatttatacccatataaatcagcatccatgttggaatttaatcgcggcctggagcaagacgtttcccgttgaatatggctcataacac

cccttgtattactgtttatgtaagcagacagttttattgttcatgatgatatatttttatcttgtgcaatgtaacatcagagattttgagacacaacgtggct

ttgttgaataaatcgaacttttgctgagttgaaggatcagGAGTggtgcctaatgagtgagctaactTacattaattgcgttgcgctcactgcccgctt

tccagtcgggaaacctgtcgtgccagctgcattaatgaatcggccaacgcgcggggagaggcggtttgcgtattgggcgccagggtggtttttcttttc

accagtgaAacgggcaacagctgattgcccttcaccgcctggccctgagagagttgcagcaagcggtccacgctggtttgccccagcaggcgaaaat

cctgtttgatggtggttaacggcgggatataacatgagctgtcttcggtatcgtcgtatcccactaccgagatGtccgcaccaacgcgcagcccggact

cggtaatggcgcgcattgcgcccagcgccatctgatcgttggcaaccagcatcgcagtgggaacgatgccctcattcagcatttgcatggtttgttgaa

aaccggacatggcactccagtcgccttcccgttccgctatcggctgaatttgattgcgagtgagatatttatgccagccagccagacgcagacgcgccg

agacagaacttaatgggcccgctaacagcgcgatttgctggtgacccaatgcgaccagatgctccacgcccagtcgcgtaccgtcttcatgggagaaa

ataatactgttgatgggtgtctggtcagagacatcaagaaataacgccggaacattagtgcaggcagcttccacagcaatggcatcctggtcatccag

cggatagttaatgatcagcccactgacgcgttgcgcgagaagattgtgcaccgccgctttacaggcttcgacgccgcttcgttctaccatcgacaccac

cacgctggcacccagttgatcggcgcgagatttaatcgccgcgacaatttgcgacggcgcgtgcagggccagactggaggtggcaacgccaatcagc

aacgactgtttgcccgccagttgttgtgccacgcggttgggaatgtaattcagctccgccatcgccgcttccactttttcccgcgttttcgcagaaacgtg

gctggcctggttcaccacgcgggaaacggtctgataagagacaccggcatactctgcgacatcgtataacgttactggtttcacattcaccaccctgaa

ttgactctcttccgggcgctatcatgccataccgcgaaaggttttgcgccattcgatggtgtccgggatctcgacgctctcccttatgcgactcctgcatta

ggaaCCAAtagcggagtgtatactggcttactatgttggcactgatgagggtgtcagtgaagtgcttcatgtggcaggagaaaaaaggctgcaccgg

tgcgtcagcagaatatgtgatacaggatatattccgcttcctcgctcactgactcgctacgctcggtcgttcgactgcggcgagcggaaatggcttacg

aacggggcggagatttcctggaagatgccaggaagatacttaacagggaagtgagagggccgcggcaaagccgtttttccataggctccgcccccct

gacaagcatcacgaaatctgacgctcaaatcagtggtggcgaaacccgacaggactataaagataccaggcgtttccccctggcggctccctcgtgc

gctctcctgttcctgcctttcggtttaccggtgtcattccgctgttatggccgcgtttgtctcattccacgcctgacactcagttccgggtaggcagttcgct

ccaagctggactgtatgcacgaaccccccgttcagtccgaccgctgcgccttatccggtaactatcgtcttgagtccaacccggaaagacatgcaaaa



gcaccactggcagcagccactggtaattgatttagaggagttagtcttgaagtcatgcgccggttaaggctaaactgaaaggacaagttttggtgact

gcgctcctccaagccagttacctcggttcaaagagttggtagctcagagaaccttcgaaaaaccgccctgcaaggcggttttttcgttttcagagcaag

agattacgcgcagaccaaaacgatctcaagaagatcatcttattaa 

pSPB877 P.LlacO1-B0034-mCherry2-tVoigtN1 KanR-lacI-pSC101 (casS2.1) 

ACGGaaaaaaaaaccccgcccctgacagggcggggttttttttccaattattgaaggccgctaacgcggcctttttttgtttctggtctgccttaatcaa

tgactaagaattcgcggccgcttctagagCGTCTCaCTTCggatccgctgcaggCTTCaattgtgagcggataacaattgacattgtgagcggat

aacaagatactgagcacaCGACctagtgaaagaggagaaatactaAATGgtgagtaaaggagaagaaaacaacttagctatcattaaagagtt

catgcgcttcaaagttcacatggagggttctgttaacggtcacgagttcgagatcgaaggcgaaggcgagggccgtccgtatgaaggcacccagacc

gccaaactgaaagtgactaaaggcggcccgctgccttttgcgtgggacatcctgagcccgcaatttatgtacggttctaaagcgtatgttaaacaccca

gcggatatcccggactatctgaagctgtcttttccggaaggtttcaactgggaacgcgtaatgaattttgaagatggtggtgtcgtgaccgtcactcagg

actcctccctTcaggatggcgagttcatctataaagttaaactgcgtggtactaattttccatctgatggcccggtgatgcagtgtaggacgatgggttg

ggaggcgtctaccgaacgcatgtatccggaagatggtgcgctgaaaggcgaaattaaacagcgcctgaaactgaaagatggcggccattatgacgc

tgaagtgaaaaccacgtacaaagccaagaaacctgtgcagctgcctggcgcgtacaatgtggatattaaactggacatcttatctcataatgaagatt

atacgatcgtagagcaatatgagcgcgcggagggtcgtcattctaccggtggcatggatgaactatacaaataaTGGCttcagccaaaaaacttaa

gaccgccggtcttgtccactaccttgcagtaatgcggtggacaggatcggcggttttcttttctcttctcaaGCTGCGTTtGAGACGtactagtagc

ggccgctgcagttaatcactgattaactcggtaccaaattccagaaaagaggcctcccgaaaggggggccttttttcgttttggtccttttgttatcaata

aaaaaggggagcggtttcccgctccccttattgttcgtcTACAgtgttacaaccaattaaccaattctgattagaaaaactcatcgagcatcaaatga

aactgcaatttattcatatcaggattatcaataccatatttttgaaaaagccgtttctgtaatgaaggagaaaactcaccgaggcagttccataggatg

gcaagatcctggtatcggtctgcgattccgactcgtccaacatcaatacaacctattaatttcccctcgtcaaaaataaggttatcaagtgagaaatca

ccatgagtgacgactgaatccggtgagaatggcaaaagcttatgcatttctttccagacttgttcaacaggccagccattacgctcgtcatcaaaatca

ctcgcatcaaccaaaccgttattcattcgtgattgcgcctgagcgaggcgaaatacgcgatcgctgttaaaaggacaattacaaacaggaatcgaatg

caaccggcgcaggaacactgccagcgcatcaacaatattttcacctgaatcaggatattcttctaatacctggaatgctgttttcccggggatcgcagt

ggtgagtaaccatgcatcatcaggagtacggataaaatgcttgatggtcggaagaggcataaattccgtcagccagtttagtctgaccatctcatctgt

aacatcattggcaacgctacctttgccatgtttcagaaacaactctggcgcatcgggcttcccatacaatcgatagattgtcgcacctgattgcccgaca

ttatcgcgagcccatttatacccatataaatcagcatccatgttggaatttaatcgcggcctggagcaagacgtttcccgttgaatatggctcataacac

cccttgtattactgtttatgtaagcagacagttttattgttcatgatgatatatttttatcttgtgcaatgtaacatcagagattttgagacacaacgtggct

ttgttgaataaatcgaacttttgctgagttgaaggatcagGAGTggtgcctaatgagtgagctaactTacattaattgcgttgcgctcactgcccgctt

tccagtcgggaaacctgtcgtgccagctgcattaatgaatcggccaacgcgcggggagaggcggtttgcgtattgggcgccagggtggtttttcttttc

accagtgaAacgggcaacagctgattgcccttcaccgcctggccctgagagagttgcagcaagcggtccacgctggtttgccccagcaggcgaaaat

cctgtttgatggtggttaacggcgggatataacatgagctgtcttcggtatcgtcgtatcccactaccgagatGtccgcaccaacgcgcagcccggact

cggtaatggcgcgcattgcgcccagcgccatctgatcgttggcaaccagcatcgcagtgggaacgatgccctcattcagcatttgcatggtttgttgaa

aaccggacatggcactccagtcgccttcccgttccgctatcggctgaatttgattgcgagtgagatatttatgccagccagccagacgcagacgcgccg

agacagaacttaatgggcccgctaacagcgcgatttgctggtgacccaatgcgaccagatgctccacgcccagtcgcgtaccgtcttcatgggagaaa

ataatactgttgatgggtgtctggtcagagacatcaagaaataacgccggaacattagtgcaggcagcttccacagcaatggcatcctggtcatccag

cggatagttaatgatcagcccactgacgcgttgcgcgagaagattgtgcaccgccgctttacaggcttcgacgccgcttcgttctaccatcgacaccac

cacgctggcacccagttgatcggcgcgagatttaatcgccgcgacaatttgcgacggcgcgtgcagggccagactggaggtggcaacgccaatcagc

aacgactgtttgcccgccagttgttgtgccacgcggttgggaatgtaattcagctccgccatcgccgcttccactttttcccgcgttttcgcagaaacgtg

gctggcctggttcaccacgcgggaaacggtctgataagagacaccggcatactctgcgacatcgtataacgttactggtttcacattcaccaccctgaa

ttgactctcttccgggcgctatcatgccataccgcgaaaggttttgcgccattcgatggtgtccgggatctcgacgctctcccttatgcgactcctgcatta

ggaaCCAAgttacattgtcgatctgttcatggtgaacagctttgaatacaccaaaaactcgtaaaagctctgatgtatctatcttttttacaccgttttc

atctgtgcatatggacagttttccctttgatatgtaacggtgaacagttgttctacttttgtttgttagtcttgatgcttcactgatagatacaagagccata

agaacctcagatccttccgtatttagccagtatgttctctagtgtggttcgttgtttttgcgtgagccatgagaacgaaccattgagatcatacttactttg

catgtcactcaaaaattttgcctcaaaactggtgagctgaatttttgcagttaaagcatcgtgtagtgtttttcttagtccgttatgtaggtaggaatctga

tgtaatggttgttggtattttgtcaccattcatttttatctggttgttctcaagttcggttacgagatccatttgtctatctagttcaacttggaaaatcaacg



tatcagtcgggcggcctcgcttatcaaccaccaatttcatattgctgtaagtgtttaaatctttacttattggtttcaaaacccattggttaagccttttaaa

ctcatggtagttattttcaagcattaacatgaacttaaattcatcaaggctaatctctatatttgccttgtgagttttcttttgtgttagttcttttaataacc

actcataaatcctcatagagtatttgttttcaaaagacttaacatgttccagattatattttatgaatttttttaactggaaaagataaggcaatatctctt

cactaaaaactaattctaatttttcgcttgagaacttggcatagtttgtccactggaaaatctcaaagcctttaaccaaaggattcctgatttccacagtt

ctcgtcatcagctctctggttgctttagctaatacaccataagcattttccctactgatgttcatcatctgagcgtattggttataagtgaacgataccgtc

cgttctttccttgtagggttttcaatcgtggggttgagtagtgccacacagcataaaattagcttggtttcatgctccgttaagtcatagcgactaatcgct

agttcatttgctttgaaaacaactaattcagacatacatctcaattggtctaggtgattttaatcactataccaattgagatgggctagtcaatgataatt

actagtccttttcctttgagttgtgggtatctgtaaattctgctagacctttgctggaaaacttgtaaattctgctagaccctctgtaaattccgctagacct

ttgtgtgttttttttgtttatattcaagtggttataatttatagaataaagaaagaataaaaaaagataaaaagaatagatcccagccctgtgtataact

cactactttagtcagttccgcagtattacaaaaggatgtcgcaaacgctgtttgctcctctacaaaacagaccttaaaaccctaaaggcttaagtagca

ccctcgcaagctcgggcaaatcgctgaatattccttttgtctccgaccatcaggcacctgagtcgctgtctttttcgtgacattcagttcgctgcgctcacg

gctctggcagtgaatgggggtaaatggcactacaggcgccttttatggattcatgcaaggaaactacccataatacaagaaaagcccgtcacgggctt

ctcagggcgttttatggcgggtctgctatgtggtgctatctgactttttgctgttcagcagttcctgccctctgattttccagtctgGccacttcggattatc

ccgtgacaggtcattcagactggctaatgcacccagtaaggcagcggtatcatcaacaggcttacccgtcttactgtc  


