Internal Restriction Enzyme Sites

EcoRI - GAATTC

XbaI - TCTAGA

SpeI - ACTAGT

PstI - CTGCAG

NotI - GCGGCCGC

Nsi1 - ATGCAT

DEVICE 1 – ANTI-INFLAMMATION

SoxR

ATGGAAAAGAAATTACCCCGCATTAAAGCGCTGCTAACCCCCGGCGAAGTGGCGAAACGCAGCGGTGTGGCGGTATCGGCGCTGCATTTCTATGAAAGTAAAGGGTTGATTACCAGTATCCGTAACAGCGGCAATCAGCGGCGATATAAACGTGATGTGTTGCGATATGTTGCAATTATCAAAATTGCTCAGCGTATTGGCATTCCGCTGGCGACCATTGGTGAAGCGTTTGGCGTGTTGCCCGAAGGGCATACGTTAAGTGCGAAAGAGTGGAAACAGCTTTCGTCCCAATGGCGAGAAGAGTTGGATCGGCGCATTCATACCTTAGTGGCGCTGCGTGACGAACTGGACGGATGTATTGGTTGTGGCTGCCTTTCGCGCAGTGATTGCCCGTTGCGTAACCCGGGCGACCGCTTAGGAGAAGAAGGTACCGGCGCACGCTTGCTGGAAGATGAACAAAACTAA

SoxS

AATCGCTTTACCTCAAGTTAACTTGAGGAATTATACTCCCCAACAGATGAATTAACGAACTG

blh

ATGGGTCTGATGCTGATTGATTGGTGTGCACTGGCTCTGGTTGTTTTCATTGGCCTGCCGCACGGCGCGCTGGATGCTGCCATTTCTTTTTCTATGATCTCTTCTGCAAAACGCATTGCTCGTCTGGCTGGTATTCTGCTGATCTATCTGCTGCTGGCGACCGCGTTCTTCCTGATCTGGTATCAGCTGCCAGCGTTTAGCCTGCTGATCTTCCTGCTGATCTCCATTATCCACTTTGGTATGGCAGACTTCAACGCGTCCCCAAGCAAACTGAAATGGCCGCATATCATCGCCCACGGCGGTGTTGTTACTGTTTGGCTGCCGCTGATCCAGAAAAACGAAGTAACTAAACTGTTTAGCATCCTGACTAACGGTCCGACTCCGATCCTGTGGGACATCCTGCTGATTTTCTTCCTGTGTTGGTCTATTGGCGTGTGTCTGCACACGTACGAAACCCTGCGCTCTAAACATTACAACATCGCCTTTGAACTGATCGGTCTGATTTTCCTGGCGTGGTATGCGCCGCCTCTGGTTACGTTTGCCACTTACTTCTGCTTCATTCATTCCCGTCGCCACTTCTCCTTTGTGTGGAAGCAGCTGCAACACATGTCTTCCAAAAAGATGATGATTGGCAGCGCGATTATCCTGTCCTGTACCTCTTGGCTGATCGGCGGTGGTATCTATTTCTTCCTGAACTCCAAAATGATCGCCTCTGAGGCTGCGCTGCAGACTGTGTTCATCGGTCTGGCGGCACTGACCGTGCCGCACATGATTCTGATCGACTTCATCTTCCGTCCGCACTCTTCCCGTATCAAAATCAAAAACTGA

Nucleotide changed to remove Pst1 RE site:

ATGGGTCTGATGCTGATTGATTGGTGTGCACTGGCTCTGGTTGTTTTCATTGGCCTGCCGCACGGCGCGCTGGATGCTGCCATTTCTTTTTCTATGATCTCTTCTGCAAAACGCATTGCTCGTCTGGCTGGTATTCTGCTGATCTATCTGCTGCTGGCGACCGCGTTCTTCCTGATCTGGTATCAGCTGCCAGCGTTTAGCCTGCTGATCTTCCTGCTGATCTCCATTATCCACTTTGGTATGGCAGACTTCAACGCGTCCCCAAGCAAACTGAAATGGCCGCATATCATCGCCCACGGCGGTGTTGTTACTGTTTGGCTGCCGCTGATCCAGAAAAACGAAGTAACTAAACTGTTTAGCATCCTGACTAACGGTCCGACTCCGATCCTGTGGGACATCCTGCTGATTTTCTTCCTGTGTTGGTCTATTGGCGTGTGTCTGCACACGTACGAAACCCTGCGCTCTAAACATTACAACATCGCCTTTGAACTGATCGGTCTGATTTTCCTGGCGTGGTATGCGCCGCCTCTGGTTACGTTTGCCACTTACTTCTGCTTCATTCATTCCCGTCGCCACTTCTCCTTTGTGTGGAAGCAGCTGCAACACATGTCTTCCAAAAAGATGATGATTGGCAGCGCGATTATCCTGTCCTGTACCTCTTGGCTGATCGGCGGTGGTATCTATTTCTTCCTGAACTCCAAAATGATCGCCTCTGAGGCTGCGCTGCAAACTGTGTTCATCGGTCTGGCGGCACTGACCGTGCCGCACATGATTCTGATCGACTTCATCTTCCGTCCGCACTCTTCCCGTATCAAAATCAAAAACTGA

RALDH II

ATGCCCGGCGAGGTGAAGGCCGACCCCGCCGCGCTCATGGCCTCGCTGCAGCTCCTGCCGTCACCCACGCCCAACCTCGAGATCAAGTACACCAAGATCTTTATTAACAATGAATGGCAGAACTCAGAGAGTGGGAGAGTGTTCCCTGTCTGTAATCCAGCCACAGGAGAGCAAGTGTGTGAAGTTCAAGAAGCAGACAAGGTGGATATAGACAAGGCAGTGCAGGCGGCCCGCCTGGCCTTCTCTCTTGGTTCTGTGTGGAGAAGGATGGACGCTTCTGAAAGAGGACGTCTGCTGGACAAGCTTGCAGACTTGGTGGAACGGGACAGGGCAACTCTTGCAACTATGGAATCACTAAATGGCGGTAAGCCATTCCTGCAAGCTTTTTACATCGATTTGCAGGGAGTCATCAAAACCCTGAGGTATTATGCAGGCTGGGCTGATAAAATTCACGGAATGACCATTCCTGTAGATGGAGACTATTTTACCTTCACGAGACATGAGCCCATCGGAGTGTGTGGACAGATTATCCCGTGGAATTTCCCCCTGCTGATGTTCACCTGGAAAATTGCTCCCGCACTGTGCTGTGGTAACACTGTGGTCATCAAGCCTGCAGAGCAGACACCACTCAGTGCACTGTATATGGGAGCCCTCATCAAGGAGGCTGGCTTTCCACCCGGGGTCGTCAACATTCTGCCAGGGTATGGGCCAACAGCAGGGGCAGCAATAGCGTCTCACATTGGCATAGACAAGATTGCATTCACAGGCTCTACTGAGGTTGGAAAGCTTATTCAAGAAGCAGCTGGAAGAAGTAATTTGAAGAGAGTAACTCTGGAACTTGGAGGGAAAAGCCCTAATATTATTTTTGCAGATGCTGACTTGGACTACGCTGTGGAGCAGGCTCACCAGGGTGTGTTCTTCAACCAAGGCCAGTGCTGCACTGCGGGGTCTCGAATCTTTGTGGAGGAGTCCATCTATGAGGAATTTGTGAAAAGAAGTGTGGAAAGAGCCAAGAGGCGCATTGTGGGGAGCCCCTTTGATCCCACTACTGAGCAGGGTCCTCAGATTGATAAGAAGCAATACAACAAAATCCTGGAGCTCATCCAGAGCGGTGTGGCCGAGGGCGCCAAGCTCGAGTGTGGAGGCAAAGGACTGGGAAGGAAGGGCTTCTTCATTGAGCCTACCGTGTTCTCCAACGTTACAGATGACATGCGGATCGCCAAGGAGGAGATCTTTGGTCCTGTCCAGGAAATTTTGAGGTTTAAGACTATGGATGAAGTTATAGAAAGAGCCAATAACTCAGACTTCGGGCTTGTAGCGGCTGTCTTCACTAATGACATCAACAAGGCTCTCATGGTGTCCTCTGCAATGCAAGCTGGGACAGTTTGGATCAATTGTTACAACGCCTTAAATGCTCAGAGCCCCTTCGGGGGGTTCAAGATGTCTGGAAATGGGAGAGAAATGGGTGAGTTTGGCTTACGGGAGTACTCAGAAGTAAAGACCGTGACGGTGAAGATCCCCCAGAAGAACTCCTAA

Nucleotide changed to remove Pst1 RE site:

ATGCCCGGCGAGGTGAAGGCCGACCCCGCCGCGCTCATGGCCTCGCTGCAACTCCTGCCGTCACCCACGCCCAACCTCGAGATCAAGTACACCAAGATCTTTATTAACAATGAATGGCAGAACTCAGAGAGTGGGAGAGTGTTCCCTGTCTGTAATCCAGCCACAGGAGAGCAAGTGTGTGAAGTTCAAGAAGCAGACAAGGTGGATATAGACAAGGCAGTGCAGGCGGCCCGCCTGGCCTTCTCTCTTGGTTCTGTGTGGAGAAGGATGGACGCTTCTGAAAGAGGACGTCTGCTGGACAAGCTTGCAGACTTGGTGGAACGGGACAGGGCAACTCTTGCAACTATGGAATCACTAAATGGCGGTAAGCCATTCCTGCAAGCTTTTTACATCGATTTGCAGGGAGTCATCAAAACCCTGAGGTATTATGCAGGCTGGGCTGATAAAATTCACGGAATGACCATTCCTGTAGATGGAGACTATTTTACCTTCACGAGACATGAGCCCATCGGAGTGTGTGGACAGATTATCCCGTGGAATTTCCCCCTGCTGATGTTCACCTGGAAAATTGCTCCCGCACTGTGCTGTGGTAACACTGTGGTCATCAAGCCTGCAAAGCAGACACCACTCAGTGCACTGTATATGGGAGCCCTCATCAAGGAGGCTGGCTTTCCACCCGGGGTCGTCAACATTCTGCCAGGGTATGGGCCAACAGCAGGGGCAGCAATAGCGTCTCACATTGGCATAGACAAGATTGCATTCACAGGCTCTACTGAGGTTGGAAAGCTTATTCAAGAAGCAGCTGGAAGAAGTAATTTGAAGAGAGTAACTCTGGAACTTGGAGGGAAAAGCCCTAATATTATTTTTGCAGATGCTGACTTGGACTACGCTGTGGAGCAGGCTCACCAGGGTGTGTTCTTCAACCAAGGCCAGTGCTGCACTGCGGGGTCTCGAATCTTTGTGGAGGAGTCCATCTATGAGGAATTTGTGAAAAGAAGTGTGGAAAGAGCCAAGAGGCGCATTGTGGGGAGCCCCTTTGATCCCACTACTGAGCAGGGTCCTCAGATTGATAAGAAGCAATACAACAAAATCCTGGAGCTCATCCAGAGCGGTGTGGCCGAGGGCGCCAAGCTCGAGTGTGGAGGCAAAGGACTGGGAAGGAAGGGCTTCTTCATTGAGCCTACCGTGTTCTCCAACGTTACAGATGACATGCGGATCGCCAAGGAGGAGATCTTTGGTCCTGTCCAGGAAATTTTGAGGTTTAAGACTATGGATGAAGTTATAGAAAGAGCCAATAACTCAGACTTCGGGCTTGTAGCGGCTGTCTTCACTAATGACATCAACAAGGCTCTCATGGTGTCCTCTGCAATGCAAGCTGGGACAGTTTGGATCAATTGTTACAACGCCTTAAATGCTCAGAGCCCCTTCGGGGGGTTCAAGATGTCTGGAAATGGGAGAGAAATGGGTGAGTTTGGCTTACGGGAGTACTCAGAAGTAAAGACCGTGACGGTGAAGATCCCCCAGAAGAACTCCTAA

Crt B, E, I, Y
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FIG. 1. Orgatization of Erwinia uredovora carotenoid biosynthesis genes. Direction of transcription is indicated by arrows. Numbers
above the genes show the putative nucleotide positions of translational starts and stops. The nucleotide positions are numbered from the 5
end of the Kpnl site in the 6.9-kb fragments (same as in Fig. 2). pCAR2S and pCAR16 represent hybrid plasmids, in which the 1-6503 fragment
carrying ORF-A to ORF-F and the 1-6009 fragment carrying ORF-A to ORF-E are inserted into the E. coli vector pUCI9, respectively.
ORF-A, ORF-B, ORF-C, ORF-D, ORF-E, and ORF-F were designated criE, criX, crt¥, cril, criB, and criZ genes in reference to the
carotenoid biosynthesis genes of R. capsulatus, since all six ORFs were proven to be essential for production of the same carotenoids as i
E. uredovora described later.
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crtE

ATGACGGTCTGCGCAAAAAAACACGTTCATCTCACTCGCGATGCTGCGGAGCAGTTACTGGCTGATATTGATCGACGCCTTGATCAGTTATTGCCCGTGGAGGGAGAACGGGATGTTGTGGGTGCCGCGATGCGTGAAGGTGCGCTGGCACCGGGAAAACGTATTCGCCCCATGTTGCTGTTGCTGACCGCCCGCGATCTGGGTTGCGCTGTCAGCCATGACGGATTACTGGATTTGGCCTGTGCGGTGGAAATGGTCCACGCGGCTTCGCTGATCCTTGACGATATGCCCTGCATGGACGATGCGAAGCTGCGGCGCGGACGCCCTACCATTCATTCTCATTACGGAGAGCATGTGGCAATACTGGCGGCGGTTGCCTTGCTGAGTAAAGCCTTTGGCGTAATTGCCGATGCAGATGGCCTCACGCCGCTGGCAAAAAATCGGGCGGTTTCTGAACTGTCAAACGCCATCGGCATGCAAGGATTGGTTCAGGGTCAGTTCAAGGATCTGTCTGAAGGGGATAAGCCGCGCAGCGCTGAAGCTATTTTGATGACGAATCACTTTAAAACCAGCACGCTGTTTTGTGCCTCCATGCAGATGGCCTCGATTGTTGCGAATGCCTCCAGCGAAGCGCGTGATTGCCTGCATCGTTTTTCACTTGATCTTGGTCAGGCATTTCAACTGCTGGACGATTTGACCGATGGCATGACCGACACCGGTAAGGATAGCAATCAGGACGCCGGTAAATCGACGCTGGTCAATCTGTTAGGCCCGAGGGCGGTTGAAGAACGTCTGAGACAACATCTTCAGCTTGCCAGTGAGCATCTCTCTGCGGCCTGCCAACACGGGCACGCCACTCAACATTTTATTCAGGCCTGGTTTGACAAAAAACTCGCTGCCGTCAGTTAA

crtY

ATGCAACCGCATTATGATCTGATTCTCGTGGGGGCTGGACTCGCGAATGGCCTTATCGCCCTGCGTCTTCAGCAGCAGCAACCTGATATGCGTATTTTGCTTATCGACGCCGCACCCCAGGCGGGCGGGAATCATACGTGGTCATTTCACCACGATGATTTGACTGAGAGCCAACATCGTTGGATAGCTCCGCTGGTGGTTCATCACTGGCCCGACTATCAGGTACGCTTTCCCACACGCCGTCGTAAGCTGAACAGCGGCTACTTTTGTATTACTTCTCAGCGTTTCGCTGAGGTTTTACAGCGACAGTTTGGCCCGCACTTGTGGATGGATACCGCGGTCGCAGAGGTTAATGCGGAATCTGTTCGGTTGAAAAAGGGTCAGGTTATCGGTGCCCGCGCGGTGATTGACGGGCGGGGTTATGCGGCAAATTCAGCACTGAGCGTGGGCTTCCAGGCGTTTATTGGCCAGGAATGGCGATTGAGCCACCCGCATGGTTTATCGTCTCCCATTATCATGGATGCCACGGTCGATCAGCAAAATGGTTATCGCTTCGTGTACAGCCTGCCGCTCTCGCCGACCAGATTGTTAATTGAAGACACGCACTATATTGATAATGCGACATTAGATCCTGAATGCGCGCGGCAAAATATTTGCGACTATGCCGCGCAACAGGGTTGGCAGCTTCAGACACTGCTGCGAGAAGAACAGGGCGCCTTACCCATTACTCTGTCGGGCAATGCCGACGCATTCTGGCAGCAGCGCCCCCTGGCCTGTAGTGGATTACGTGCCGGTCTGTTCCATCCTACCACCGGCTATTCACTGCCGCTGGCGGTTGCCGTGGCCGACCGCCTGAGTGCACTTGATGTCTTTACGTCGGCCTCAATTCACCATGCCATTACGCATTTTGCCCGCGAGCGCTGGCAGCAGCAGGGCTTTTTCCGCATGCTGAATCGCATGCTGTTTTTAGCCGGACCCGCCGATTCACGCTGGCGGGTTATGCAGCGTTTTTATGGTTTACCTGAAFATTTAATTGCCCGTTTTTATGCGGGAAAACTCACGCTGACCGATCGGCTACGTATTCTGAGCGGCAAGCCGCCTGTTCCGGTATTAGCAGCATTGCAAGCCATTATGACGACTCATCGTTAA

crtI

TGAAACCAACTACGGTAATTGGTGCAGCTTCGGTGGCCTGGCACTGGCAATTCGTCTACAAGCTGCGGGGATCCCCGTCTACTGCTTGAACAACGTGATAAACCCGGCGGTCGGGCTTATGTCTACGAGGATCAGGGGTTTACCTTTGATGCAGGCCCGACGGTTATCACCGATCCCAGTGCCATTGAAGAACTGTTTGCACTGGCAGGAAAACAGTTAAAAGAGTATGTCGAACTGCTGCCGGTTACGCCGTTTTACCGCCTGTGTTGGGAGTCAGGGAAGGTCTTTAATTACGATAACGATCAAACCCGGCTCGAAGCGCAGATTCAGCAGTTTAATCCCCGCGATGTCGAAGGTTATCGTCAGTTTCTGGACTATTCACGCGCGGTGTmTAAAGAAGGCTATCTAAAGCTCGGTACTGTCCCTTTTTTATCGTTCAGAGACATGCTTCGCGCCGCACCTCAACTGGCGAAACTGCAGGCATGGAGAAGCGTTTACAGTAAGGTTGCCAGTTACATCGAAGATGAACATCTGCGCCAGGCGTTTCTTCACTCGCTGTTGGTGGGCGGCAATCCCTTCGCCACCTCATCCATTTATACGTTGATACACGCGCTGGAGCGTGAGTGGGGCGTCTGGTTTCCGCGTGGCGGCACCGGCGCATTAGTTCAGGGGATGATAAAGCTGTTTCAGGATCTGGGTGGCGAAGTCGTGTTAAACGCCAGAGTCAGCCATAACCCTGCCGCGGTTAAGCAGTCCAACAAACTGCAGACTAAGCGCATGAGTAACTCTCTGTTTGTGCTCTATTTTGGTTTGAATCACCATCATGATCAGCTCGCGCATCACACGGTTTGTTTCGGCCCGCGTTACCGCGAGCTGATTGACGAAATTTTTAATCATGATGGCCTCGCAGAGGACTTCTCACTTTATCTGCACGCGCCCTGTGTCACGGATTCGTCACTGGCGCCTGAAGGTTGCGGCAGTTACTATGTGTTGGCGCCGGTGCCGCATTTAGGCACCGCGAACCTCGACTGGACGGTTGAGGGGCCAAAACTACGCGACCGTATTTTTGCGTACCTTGAGCAGCATTACATGCCTSjGCTTACGGAGTCAGCTGGTCACGCACCGGATGTTTACGCCGTTTGATTTTCGCGACCAGCTTAATGCCTATCATGGCTCAGCCTTTTGGAGCCCGTTCTTACCCAGAGCGCCTGGTTTCGGCCGCATAACCGCGATAAAACCATTACTAATCTCTACCTGGTCGGCGCAGGCACGCATCCCGGCGCAGGCATTCCTGGCGTCATCGGCTCGGCAAAAGCGACAGCAGGTTTGATGCTGGAGGATCTGATTTGA

crtB

ATGGCAGTTGGCTGAAAAGTTTTGCGACAGCCTCAAAGTTATTTGATGCAAAAACCCGGCGCAGCGTACTGATGCTCTACGCCTGGCGCCATTGTGACGATGTTATTGACGATCAGACGCTGGGCTTTCAGGCCCGGCAGCCTGCCTTACAAACGCCCGAACAACGTCTGATGCAACTTGAGATGAAAACGCGCCAGGCCTATGCAGGATCGCAGATGCACGAACCGGCGTTTGCGGCTTTTCAGGAAGTGGCTATGGCTCATGATATCGCCCCGGCTTACGCGTTTGATCATCTGGAAGGCTTCGCCATGGATGTACGCGAAGCGCAATACAGCCAACTGGATGATACGCTGCGCTATTGCTATCACGTrGCAGGCGTTGTCGGCTTGATGATGGCGCAAATCATGGGCGTGCGGGATAACGCCACGCTGGACCGCGCCTGTGACCTTGGGCTGGCATTTCAGTTGACCAATATTGCTCGCGATAIIIMGACGATGCGCATGCGGGCCGCTGTTATCTGCCGGCAAGCTGGCTGGAGCATGAAGGTCTGAACAAAGAGAATTATGCGGCACCTGAAAACCGTCAGGCGCTGAGCCGTATCGCCCGTCGTTTGGTGCAGGAAGCAGAACCTTACTATTTGTCTGCCACAGCCGGCCTGGCAGGGTTGCCCCTGCGTTCCGCCTGGGCAATCGCTACGGCGAAGCAGGTTTACCGGAAAATAGGTGTCAAAGTTGAACAGGCCGGTCAGCAAGCCTGGGATCAGCGGCAGTCAACGACCACGCCCGAAAAATTAACGCTGCTGCTGGCCGCCTCTGGTCAGGCCCTTACTTCCCGGATGCGGGCTCATCCTCCCCGCCCTGCGCATCTCTGGCAGCGCCCGCTCTAG

DEVICE 2 – ANTI-IMMUNOSUPPRESSION

Trp Operon

CTCAAGGCGCACTCCCGTTCTGGATAATGTTTTTTGCGCCGACATCATAACGGTTCTGGCAAATATTCTGAAATGACCTGTTGACAATTAATCATCGAACTAGTTAACTAGTACGCAAGTTCACGTAAAAAGGGTATCCA

TrpR (Trp Repressor)

ATGGCCCAACAATCACCCTATTCAGCAGCGATGGCAGAACAGCGTCACCAGGAGTGGTTACGTTTTGTCGACCTGCTTAAGAATGCCTACCAAAACGATCTCCATTTACCGTTGTTAAACCTGATGCTGACGCCAGATGAGCGCGAAGCGTTGGGGACTCGCGTGCGTATTGTCGAAGAGCTGTTGCGCGGCGAAATGAGCCAGCGTGAGTTAAAAAATGAACTCGGCGCAGGCATCGCGACGATTACGCGTGGATCTAACAGCCTGAAAGCCGCGCCCGTCGAGCTGCGCCAGTGGCTGGAAGAGGTGTTGCTGAAAAGCGATTGA

hIL-6 hlyAs

ATGCCAACAATAACCACTGCACAAATTAAAAGCACACTACAGTCTGCAAAGCAATCCTCTGCAAATAAATTGCACTCAGCAGGACAAAGCACGAAAGATGCATCACCGGTTCCGCCGGGTGAAGACTCTAAAGATGTTGCGGCGCCGCACCGTCAGCCGCTGACCTCTTCTGAACGCATTGACAAACAAATTCGTTACATCCTGGACGGCATCTCTGCCCTGCGTAAGGAGACCTGTAACAAAAGCAACATGTGTGAAAGCAGCAAAGAAGCGCTGGCAGAAAACAACCTGAACCTTCCGAAAATGGCTGAAAAAGATGGTTGCTTCCAATCTGGCTTCAATGAAGAAACTTGCCTGGTGAAAATCATCACCGGTCTTTTGGAGTTTGAAGTATACCTGGAATATCTGCAGAACCGTTTTGAAAGCAGCGAGGAACAAGCGCGTGCTGTGCAGATGAGCACCAAAGTTCTGATCCAGTTCCTGCAGAAAAAGGCGAAAAATCTGGATGCAATCACTACCCCGGACCCGACCACCAACGCTAGCCTGCTGACGAAACTGCAGGCGCAGAACCAGTGGCTGCAGGACATGACCACTCATCTGATTCTGCGCAGCTTTAAAGAATTCCTGCAGTCTAGCCTGCGCGCTCTTCGTCAAATGAATGCATTAGCCTATGGAAGTCAGGATAATCTTAATCCATTAATTAATGAAATCAGCAAAATCATTTCAGCTGCAGGTAATTTTGATGTTAAAGAGGAAAGAGCTGCAGCTTCTTTATTGCAGTTGTCCGGTAATGCCAGTGATTTTTCATATGGACGGAACTCAATAACTTTGACAGCATCAGCATAA

HlyC

TTGGTTTGCTTTTTTTTACCTGCCACCGCAATGAATGCTTTTTTTATGTTAATGTGCGTTATGAAACTAAATGCAAGAAACATATTTAAAGGATTAATATCGTTCTCTCACAGACTCCGTTTACTTATTCAAGAATATAATTTAATTTATAGTGAGCTTATTATGAATATGAACAATCCATTAGAGGTTCTTGGGCATGTATCCTGGCTCTGGGCCAGTTCCCCATTACACAGAAACTGGCCAGTCTCTTTGTTTGCAATAAATGTATTACCTGCAATACGGGCTAACCAATATGCTTTATTAACCCGGGATAATTACCCTGTTGCATATTGTAGTTGGGCTAATTTAAGTTTAGAAAATGAAATTAAATATCTTAATGATGTTACCTCATTAGTCGCAGAAGACTGGACTTCAGGTGATCGTAAATGGTTCATTGACTGGATTGCTCCTTTCGGGGATAACGGTGCCCTGTACAAATATATGCGAAAAAAATTCCCTGATGAACTATTCCGAGCCATCAGGGTGGATCCCAAAACTCATGTTGGTAAAGTATCAGAATTTCACGGAGGTAAAATTGATAAACAGTTAGCGAATAAAATTTTTAAACAATATTACCACGAGTTAATAACTGAAGTAAAAAACAAGACAGATTTCAATTTTTCATTAACAGGTTAA

HlyB

ATGGATTCTTGTCATAAAATTGATTATGGGTTATACGCCCTGGAGATTTTAGCCCAATACCATAACGTCTCTGTTAACCCGGAAGAAATTAAACATAGATTTGACACAGACGGGACTGGTCTGGGATTAACGTCATGGTTGCTTGCTGCGAAATCTTTAGAACTAAAGGTAAAACAGGTAAAAAAAACAATTGACCGATTAAACTTTATTTCTTTGCCCGCATTAGTCTGGAGAGAGGATGGACGTCATTTTATTCTGACTAAAGTCAGTAAAGAAGCAAACAGATATCTTATTTTTGATCTGGAGCAACGAAATCCCCGTGTTCTCGAACAGTCTGAGTTTGAGGCGTTATATCAGGGGCATATTATTCTTATTGCTTCCCGTTCTTCTGTTACCGGGAAACTGGCAAAATTTGACTTTACCTGGTTTATCCCTGCCATTATAAAATACAGAAAAATATTTATTGAAACCCTTGTTGTATCTGTTTTTTTACAATTATTTGCATTAATAACCCCCCTTTTTTTTCAGGTGGTTATGGACAAAGTATTAGTACACAGGGGGTTTTCAACCCTTAATGTTATTACTGTCGCATTATCTGTTGTGGTGGTGTTTGAGATTATACTCAGCGGTTTAAGAACTTACATTTTTGCACATAGTACAAGTCGGATTGATGTTGAGTTGGGTGCCAAACTCTTCCGGCATTTACTGGCGCTACCGATCTCTTATTTTGAGAGTCGTCGTGTTGGTGATACTGTTGCCAGGGTAAGAGAATTAGACCAGATCCGTAATTTTCTGACAGGACAGGCATTAACATCTGTTCTGGACTTATTATTTTCATTCATATTTTTTGCGGTAATGTGGTATTACAGCCCAAAGCTTACTCTGGTGATCTTATTTTCGCTGCCCTGTTATGCTGCATGGTCTGTTTTTATTAGCCCCATTTTGCGACGTCGCCTTGATGATAAGTTTTCACGGAATGCGGATAATCAATCTTTCCTGGTGGAATCAGTCACGGCGATTAACACTATAAAAGCTATGGCAGTCTCACCTCAGATGACGAACATATGGGACAAACAATTGGCAGGATATGTTGCTGCAGGCTTTAAAGTGACAGTATTAGCCACCATTGGTCAACAAGGAATACAGTTAATACAAAAGACTGTTATGATCATCAACCTGTGGTTGGGAGCACACCTGGTTATTTCCGGGGATTTAAGTATTGGTCAGTTAATTGCTTTTAATATGCTTGCTGGTCAGATTGTTGCACCGGTTATTCGCCTTGCACAAATCTGGCAGGATTTCCAGCAGGTTGGTATATCAGTTACCCGCCTTGGTGATGTGCTTAACTCTCCAACTGAAAGTTATCATGGGAAACTGGCATTACCGGAAATTAATGGTAA

HlyD

ATGAAAACATGGTTAATGGGGTTCAGCGAGTTCCTGTTGCGCTATAAACTTGTCTGGAGTGAAACATGGAAAATCCGGAAGCAATTAGATACTCCGGTACGTGAAAAGGACGAAAATGAATTCTTACCCGCTCATCTGGAATTAATTGAAACGCCGGTATCCAGACGGCCGCGTCTGGTTGCTTATTTTATTATGGGGTTTCTGGTTATTGCTGTCATTTTATCTGTTTTAGGTCAGGTGGAAATTGTTGCCACTGCAAATGGGAAATTAACACTAAGTGGGCGCAGCAAAGAAATTAAACCTATTGAAAACTCAATAGTTAAAGAAATTATCGTAAAAGAAGGAGAGTCAGTCCGGAAAGGGGATGTGTTATTAAAGCTTACAGCACTGGGAGCTGAAGCTGATACGTTAAAAACACAGTCATCACTGTTACAGACCAGGCTGGAACAAACTCGGTATCAAATTCTGAGCAGGTCAATTGAATTAAATAAACTACCTGAACTGAAGCTTCCTGATGAGCCTTATTTTCAGAATGTATCTGAAGAGGAAGTACTGCGTTTAACTTCTTTGATAAAAGAACAGTTTTCCACATGGCAAAATCAGAAGTATCAAAAAGAACTGAATCTGGATAAGAAAAGAGCAGAGCGATTAACAATACTTGCCCGTATAAACCGTTATGAAAATTTATCGAGAGTTGAAAAAAGCCGTCTGGATGATTTCAGGAGTTTATTGCATAAACAGGCAATTGCAAAACATGCTGTACTTGAGCAGGAGAATAAATATGTCGAGGCAGCAAATGAATTACGGGTTTATAAATCGCAACTGGAGCAAATTGAGAGTGAGATATTGTCTGCAAAAGAAGAATATCAGCTTGTCACGCAGCTTTTTAAAAATGAAATTTTAGACAAGCTAAGACAAACAACAGACAACATTGAGTTATTAACTCTGGAGTTAGAGAAAAATGAAGAGCGTCAACAGGCTTCAGTAATCAGGGCCCCTGTTTCGGGAAAAGTTCAGCAACTGAAGGTTCATACTGAAGGTGGGGTTGTTACAACAGCGGAAACACTGATGGTCATCGTTCCGGAAGATGACACGCTGGAGGTTACTGCTCTGGTACAAAATAAAGATATTGGTTTTATTAACGTCGGGCAGAATGCCATCATTAAAGTGGAGGCCTTTCCTTACACCCGATATGGTTATCTGGTGGGTAAGGTGAAAAATATAAATTTAGATGCAATAGAAGACCAGAAACTGGGACTCGTTTTTAATGTCATTGTTTCTGTTGAAGAGAATGATTTGTCAACCGGGAATAAGCACATTCCATTAAGCTCGGGTATGGCTGTCACTGCAGAAATAAAGACTGGAATGCGAAGCGTAATCAGCTATCTTCTTAGTCCTCTGGAAGAGTCTGTAACAGAAAGTTTACATGAGCGTTAA

HlyR 

GAATTCCAAGCGAAGTCCATCCCCCTCCCTCTTGATTACAAGGGTGATAATTATTATTCGCATTTGTGTGGTAATGGGATAGAAAGGAATGGATAGAAAAAGAACAAAATTAGTATAGCAATAGATATGCCCACTGCATTGAATACTTACAGGGCATTATTTTATTATGTTTAAATTGAAGTGGTCTCTGGTTTGATTTATTTGTTATTCAAGGGGGCTGTTTGGAGATCGGAAAATTCTGTACGTTAAGTGTATTATTTAACCAGTTTCGATGCGTAACAGATTGATTTTGCTCAGCGGTTATCGCTTTTAAGTTGTTGCTCTTGGCTATCGCGTTTAGGTTATCCGATTAAAGTCAAATTTCCTGAAAATGCTGTATAGCGCGGGAGTGCACCTTATAGCTGTAGGTAAGTATGTTCAAAAAATAGTCTTGCCGTACAATAATTTTCCATATCCAAACTCACTCCTTCAAGATTCTGGTCCCGGTTTACGGGTAGTTTCCGGAAGGGCGGTAGCATGCTGATTCAAACTGCAAGATGAAACATTGTCGGAGTTGGATGGAATTAAGTCATGGCTATAGCATTTGGGCGTGCATAACAAAATTGGTCCTCATATTTTAGAGTATGATTGCATATTCACTAATATTTTTACTTTCTGATGCGTGGTGGCATCATGCTTTATGAGATAAACAATCCTGG

TolC

ATGAAGAAATTGCTCCCCATTCTTATCGGCCTGAGCCTCTCTGGGTTCAGTTCGTTGAGCCAGGCCGAGAACCTGATGCAAGTTTATCAGCAAGCACGCCTTAGTAACCCGGAATTGCGTAAGTCTGCCGCCGATCGTGATGCTGCCTTTGAAAAAATTAATGAAGCGCGCAGTCCATTACTGCCACAGCTAGGTTTAGGTGCAGATTACACCTATAGCAACGGCTACCGCGACGCGAACGGCATCAACTCTAACGCGACCAGTGCGTCCCTTGCAGTTAACTCAATCCATTTTTGATATGTCGAAATGGCGTGCGTTAACGCTGCAGGAAAAAGCAGCTGGGATTCAGGACGTCACGTATCAGACCGATCAACAAACCTTGATCCTCAACACCGCGACCGCTTATTTCAACGTGTTGAATGCGATTGACGTTCTTTCCTATACACAGGCGCAAAAAGAAGCGATCTACCGTCAATTAGATCAAACCACCCAACGTTTTAACGTGGGCCTGGTAGCGATCACCGACGTGCAGAACGCCCGCGCACAGTACGATACCGTGCTGGCGAACGAAGTGACCGCACGTAATAACCTTGATAACGCGGTAGAGCAGCTGCGCCAGATCACCGGTAACTACTATCCGGAACTGGCGGCGCTGAATGTCGAAAACTTTAAAACCGACAAACCACAGCCGGTTAACACGCTGCTGAAAGAAGCCGAAAAACGCAACCTGTCCCTGTTACAGGCACGTTTGAGCCAAGACCTGGCGCGCGAGCAAATTCGCCAGGCGCAGGGCGGTCACTTACCGACTCTGGATTTGACGGCCTCTACCGGAATTTCTGACACCTCTTACAGCGGTTCAAAAACCCGTGGTGCCGCTGGTACCCAGTATGACGATAGCAATATGGGCCAGAACAAAGTTGGCCTGAGCTTCTCGCTGCCGATTTATCAGGGCGGAATGGTTAACTCGCAGGTGAAACAGGCCCAGTACAACTTTGTTGGTGCCAGCGAGCAACTGGAAAGCGCGCATCGTAGCGTCGTGCAAACCGTACGTTCCTCCTTCAACAACATTAATGCTTCTATTAGTAGCATTAACGCCTACAAACAAGCCGTAGTTTCCGCTCAAAGCTCATTANACGCGATGGAAGCGGGTTACTCGGTCGGTACGCGTACCATTGTTGATGTGTTGGATGCGACCACCACGCTGTACAACGCCAAGCAAGAGCTGGCGAATGCGCGTTATAACTACCTGATTAATCAGCTGAATATTAAGTCAGCCCTGGGTACGTTGAACGAGCAGGATCTGCTGGCACTGAACAATGCGCTGAGCAAACCGGTTTCCACTAATCCGGAAAACGTTGCCCCGCAAACGCCGGAACAGAATGCTATTGCTGATGGTTATGCGCCTGATAGCCCGGCACCCGTCGTTCAGCAAACATCCGCACGCACTACCACCAGTAACGGTCATAACCCT TTCCGTAACTGA

NOTICE the unknown nucleotide highlighted in black.  Needs sequencing after cloning in order to determine the correct nucleotide.

EVERYTHING BELOW IS SCRATCH WORK KEPT FOR RECORD’S SAKE.

blh 

ATGGGTCTGATGCTGATTGATTGGTGTGCACTGGCTCTGGTTGTTTTCATTGGCCTGCCGCACGGCGCG CTGGATGCTGCCATTTCTTTTTCTATGATCTCTTCTGCAAAACGCATTGCTCGTCTGGCTGGTATTCTG CTGATCTATCTGCTGCTGGCGACCGCGTTCTTCCTGATCTGGTATCAGCTGCCAGCGTTTAGCCTGCTG ATCTTCCTGCTGATCTCCATTATCCACTTTGGTATGGCAGACTTCAACGCGTCCCCAAGCAAACTGAAA TGGCCGCATATCATCGCCCACGGCGGTGTTGTTACTGTTTGGCTGCCGCTGATCCAGAAAAACGAAGTA ACTAAACTGTTTAGCATCCTGACTAACGGTCCGACTCCGATCCTGTGGGACATCCTGCTGATTTTCTTC CTGTGTTGGTCTATTGGCGTGTGTCTGCACACGTACGAAACCCTGCGCTCTAAACATTACAACATCGCC TTTGAACTGATCGGTCTGATTTTCCTGGCGTGGTATGCGCCGCCTCTGGTTACGTTTGCCACTTACTTC TGCTTCATTCATTCCCGTCGCCACTTCTCCTTTGTGTGGAAGCAGCTGCAACACATGTCTTCCAAAAAG ATGATGATTGGCAGCGCGATTATCCTGTCCTGTACCTCTTGGCTGATCGGCGGTGGTATCTATTTCTTC CTGAACTCCAAAATGATCGCCTCTGAGGCTGCGCTACAAACTGTGTTCATCGGTCTGGCGGCACTGACC GTGCCGCACATGATTCTGATCGACTTCATCTTCCGTCCGCACTCTTCCCGTATCAAAATCAAAAACTGA 

RALDH II 

ATGCCCGGCGAGGTGAAGGCCGACCCCGCCGCGCTCATGGCCTCGCTGCAGCTCCTGCCG TCACCCACGCCCAACCTCGAGATCAAGTACACCAAGATCTTTATTAACAATGAATGGCAG AACTCAGAGAGTGGGAGAGTGTTCCCTGTCTGTAATCCAGCCACAGGAGAGCAAGTGTGT GAAGTTCAAGAAGCAGACAAGGTGGATATAGACAAGGCAGTGCAGGCGGCCCGCCTGGCC TTCTCTCTTGGTTCTGTGTGGAGAAGGATGGACGCTTCTGAAAGAGGACGTCTGCTGGAC AAGCTTGCAGACTTGGTGGAACGGGACAGGGCAACTCTTGCAACTATGGAATCACTAAAT GGCGGTAAGCCATTCCTGCAAGCTTTTTACATCGATTTGCAGGGAGTCATCAAAACCCTG AGGTATTATGCAGGCTGGGCTGATAAAATTCACGGAATGACCATTCCTGTAGATGGAGAC TATTTTACCTTCACGAGACATGAGCCCATCGGAGTGTGTGGACAGATTATCCCGTGGAAT TTCCCCCTGCTGATGTTCACCTGGAAAATTGCTCCCGCACTGTGCTGTGGTAACACTGTG GTCATCAAGCCTGCAGAGCAGACACCACTCAGTGCACTGTATATGGGAGCCCTCATCAAG GAGGCTGGCTTTCCACCCGGGGTCGTCAACATTCTGCCAGGGTATGGGCCAACAGCAGGG GCAGCAATAGCGTCTCACATTGGCATAGACAAGATTGCATTCACAGGCTCTACTGAGGTT GGAAAGCTTATTCAAGAAGCAGCTGGAAGAAGTAATTTGAAGAGAGTAACTCTGGAACTT GGAGGGAAAAGCCCTAATATTATTTTTGCAGATGCTGACTTGGACTACGCTGTGGAGCAG GCTCACCAGGGTGTGTTCTTCAACCAAGGCCAGTGCTGCACTGCGGGGTCTCGAATCTTT GTGGAGGAGTCCATCTATGAGGAATTTGTGAAAAGAAGTGTGGAAAGAGCCAAGAGGCGC ATTGTGGGGAGCCCCTTTGATCCCACTACTGAGCAGGGTCCTCAGATTGATAAGAAGCAA TACAACAAAATCCTGGAGCTCATCCAGAGCGGTGTGGCCGAGGGCGCCAAGCTCGAGTGT GGAGGCAAAGGACTGGGAAGGAAGGGCTTCTTCATTGAGCCTACCGTGTTCTCCAACGTT ACAGATGACATGCGGATCGCCAAGGAGGAGATCTTTGGTCCTGTCCAGGAAATTTTGAGG TTTAAGACTATGGATGAAGTTATAGAAAGAGCCAATAACTCAGACTTCGGGCTTGTAGCG GCTGTCTTCACTAATGACATCAACAAGGCTCTCATGGTGTCCTCTGCAATGCAAGCTGGG ACAGTTTGGATCAATTGTTACAACGCCTTAAATGCTCAGAGCCCCTTCGGGGGGTTCAAG ATGTCTGGAAATGGGAGAGAAATGGGTGAGTTTGGCTTACGGGAGTACTCAGAAGTAAAG ACCGTGACGGTGAAGATCCCCCAGAAGAACTCCTAA 

TCACCGGTTCCGCCGGGTGAAGACTCTAAAGATGTTGCGGCGCCGCACCGTCAGCCGCTGACCTCTTCTGAACGC

ATTGACAAACAAATTCGTTACATCCTGGACGGCATCTCTGCCCTGCGTAAGGAGACCTGTAACAAAAGCAACATGTGTGAA

AGCAGCAAAGAAGCGCTGGCAGAAAACAACCTGAACCTTCCGAAAATGGCTGAAAAAGATGGTTGCTTCCAATCTGGCTTC

AATGAAGAAACTTGCCTGGTGAAAATCATCACCGGTCTTTTGGAGTTTGAAGTATACCTGGAATATCTGCAGAACCGTTTT

GAAAGCAGCGAGGAACAAGCGCGTGCTGTGCAGATGAGCACCAAAGTTCTGATCCAGTTCCTGCAGAAAAAGGCGAAAAAT

CTGGATGCAATCACTACCCCGGACCCGACCACCAACGCTAGCCTGCTGACGAAACTGCAGGCGCAGAACCAGTGGCTGCAG

GACATGACCACTCATCTGATTCTGCGCAGCTTTAAAGAATTCCTGCAGTCTAGCCTGCGCGCTCTTCGTCAAATGAATGCA

SPVPPGEDSKDVAAPHRQPLTSSERIDKQIRYILDGISALRKETCNKSNMCESSKEALAENNLNLPKMAEK

SPVPPGEDSKDVAAPHRQPLTSSERIDKQIRYILDGISALRKETCNKSNMCESSKEALAENNLNLPKMAEK

DGCFQSGFNEETCLVKIITGLLEFEVYLEYLQNRFESSEEQARAVQMSTKVLIQFLQKKAKNLDAITTPDP

DGCFQSGFNEETCLVKIITGLLEFEVYLEYLQNRFESSEEQARAVQMSTKVLIQFLQKKAKNLDAITTPDP

TTNASLLTKLQAQNQWLQDMTTHLILRSFKEFLQSSLRALRQMNA

TTNASLLTKLQAQNQWLQDMTTHLILRSFKEFLQSSLRALRQMNA

TrpR

AATGGGGACGTCG TTACTGATCC GCACGTTTAT GATATGCTAT CGTACTCTTT AGCGAGTACA ACCGGGGGAG GCATTTTGCT TCCCCCGCTA ACAATGGCGA CATATT

ATG GCC CAA CAA TCA CCC TAT TCA GCA GCG ATG GCA GAA CAG CGT CAC CAG GAG TGG TTA CGT TTT GTC GAC CTG CTT AAG AAT GCC TAC

CAA AAC GAT CTC CAT TTA CCG TTG TTA AAC CTG ATG CTG ACG CCA GAT GAG CGC GAA GCG TTG GGG ACT CGC GTG CGT ATT GTC GAA GAG

CTG TTG CGC GGC GAA ATG AGC CAG CGT GAG TTA AAA AAT GAA CTC GGC GCA GGC ATC GCG ACG ATT ACG CGT GGA TCT AAC AGC CTG AAA

GCC GCG CCC GTC GAG CTG CGC CAG TGG CTG GAA GAG GTG TTG CTG AAA AGC GAT TGA

TTTTGTA GGCCTGATAA

GACGTGGCGC ATCAGGCATC GTGCGACCGA ATGCCGGATG CGGCGTGAAG GCCTTATCCG TCCTACAAAT ACCCGTAATT TCAATATGTT TGGTAGGCAT GATAA

