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Figure S1. The standard curve of substrates and products HPLC
A. The standard curve of NMN HPLC ; B. The standard curve of NAM HPLC
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Figure S2. Schematic diagram of HPLC results
A. HPLC results of 8mM NAM standard sample;B. HPLC results of 0.7mM NMN standard 
sample;C. HPLC results of NMN production through GP pathway
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Figure S3. Schematic diagram of plasmid construction



Supplementary Table S1. The gene sequences used in this study

Genes Sequences (5´-3´)
Zwf ATGGCGGTAACGCAAACAGCCCAGGCCTGTGACCTGGTCATTTTCGGCGCG

AAAGGCGACCTTGCGCGTCGTAAATTGCTGCCTTCCCTGTATCAACTGGAAA
AAGCCGGTCAGCTCAACCCGGACACCCGGATTATCGGCGTAGGGCGTGCTG
ACTGGGATAAAGCGGCATATACCAAAGTTGTCCGCGAGGCGCTCGAAACTT
TCATGAAAGAAACCATTGATGAAGGTTTATGGGACACCCTGAGTGCACGTCT
GGATTTTTGTAATCTCGATGTCAATGACACTGCTGCATTCAGCCGTCTCGGC
GCGATGCTGGATCAAAAAAATCGTATCACCATTAACTACTTTGCCATGCCGC
CCAGCACTTTTGGCGCAATTTGCAAAGGGCTTGGCGAGGCAAAACTGAATG
CTAAACCGGCACGCGTAGTCATGGAGAAACCGCTGGGGACGTCGCTGGCGA
CCTCGCAGGAAATCAATGATCAGGTTGGCGAATACTTCGAGGAGTGCCAGG
TTTACCGTATCGACCACTATCTTGGTAAAGAAACGGTGCTGAACCTGTTGGC
GCTGCGTTTTGCTAACTCCCTGTTTGTGAATAACTGGGACAATCGCACCATT
GATCATGTTGAGATTACCGTGGCAGAAGAAGTGGGGATCGAAGGGCGCTGG
GGCTATTTTGATAAAGCCGGTCAGATGCGCGACATGATCCAGAACCACCTGC
TGCAAATTCTTTGCATGATTGCGATGTCTCCGCCGTCTGACCTGAGCGCAGA
CAGCATCCGCGATGAAAAAGTGAAAGTACTGAAGTCTCTGCGCCGCATCGA
CCGCTCCAACGTACGCGAAAAAACCGTACGCGGGCAATATACTGCGGGCTT
CGCCCAGGGCAAAAAAGTGCCGGGATATCTGGAAGAAGAGGGCGCGAACA
AGAGCAGCAATACAGAAACTTTCGTGGCGATCCGCGTCGACATTGATAACT
GGCGCTGGGCCGGTGTGCCATTCTACCTGCGTACTGGTAAACGTCTGCCGAC
CAAATGTTCTGAAGTCGTGGTCTATTTCAAAACACCTGAACTGAATCTGTTT
AAAGAATCGTGGCAGGATCTGCCGCAGAATAAACTGACTATCCGTCTGCAA
CCTGATGAAGGCGTGGATATCCAGGTACTGAATAAAGTTCCTGGCCTTGACC
ACAAACATAACCTGCAAATCACCAAGCTGGATCTGAGCTATTCAGAAACCTT
TAATCAGACGCATCTGGCGGATGCCTATGAACGTTTGCTGCTGGAAACCATG
CGTGGTATTCAGGCACTGTTTGTACGTCGCGACGAAGTGGAAGAAGCCTGG
AAATGGGTAGACTCCATTACTGAGGCGTGGGCGATGGACAATGATGCGCCG
AAACCGTATCAGGCCGGAACCTGGGGACCCGTTGCCTCGGTGGCGATGATT
ACCCGTGATGGTCGTTCCTGGAATGAGTTTGAGTAA

Pgl ATGAAGCAAACAGTTTATATCGCCAGCCCTGAGAGCCAGCAAATTCACGTCT
GGAATCTGAATCATGAAGGCGCACTGACGCTGACACAGGTTGTCGATGTGC
CGGGGCAGGTGCAGCCGATGGTGGTCAGCCCGGACAAACGTTATCTCTATG
TTGGTGTTCGCCCTGAGTTTCGCGTCCTGGCGTATCGTATCGCCCCGGACGA
TGGCGCACTGACCTTTGCCGCAGAGTCTGCGCTGCCGGGTAGTCCGACGCAT
ATTTCCACCGATCACCAGGGGCAGTTTGTCTTTGTAGGTTCTTACAATGCGG
GTAACGTGAGCGTAACGCGTCTGGAAGATGGCCTGCCAGTGGGCGTCGTCG
ATGTGGTCGAGGGGCTGGACGGTTGCCATTCCGCCAATATCTCACCGGACAA
CCGTACGCTGTGGGTTCCGGCATTAAAGCAGGATCGCATTTGCCTGTTTACG
GTCAGCGATGATGGTCATCTCGTGGCGCAGGACCCTGCGGAAGTGACCACC
GTTGAAGGGGCCGGCCCGCGTCATATGGTATTCCATCCAAACGAACAATAT
GCGTATTGCGTCAATGAGTTAAACAGCTCAGTGGATGTCTGGGAACTGAAA



GATCCGCACGGTAATATCGAATGTGTCCAGACGCTGGATATGATGCCGGAA
AACTTCTCCGACACCCGTTGGGCGGCTGATATTCATATCACCCCGGATGGTC
GCCATTTATACGCCTGCGACCGTACCGCCAGCCTGATTACCGTTTTCAGCGT
TTCGGAAGATGGCAGCGTGTTGAGTAAAGAAGGCTTCCAGCCAACGGAAAC
CCAGCCGCGCGGCTTCAATGTTGATCACAGCGGCAAGTATCTGATTGCCGCC
GGGCAAAAATCTCACCACATCTCGGTATACGAAATTGTTGGCGAGCAGGGG
CTACTGCATGAAAAAGGCCGCTATGCGGTCGGGCAGGGACCAATGTGGGTG
GTGGTTAACGCACACTAA

Gnd ATGTCCAAGCAACAGATCGGCGTAGTCGGTATGGCAGTGATGGGACGCAAC
CTTGCGCTCAACATCGAAAGCCGTGGTTATACCGTCTCTATTTTCAACCGTTC
CCGTGAGAAGACGGAAGAAGTGATTGCCGAAAATCCAGGCAAGAAACTGGT
TCCTTACTATACGGTGAAAGAGTTTGTCGAATCTCTGGAAACGCCTCGTCGC
ATCCTGTTAATGGTGAAAGCAGGTGCAGGCACGGATGCTGCTATTGATTCCC
TCAAACCATATCTCGATAAAGGAGACATCATCATTGATGGTGGTAACACCTT
CTTCCAGGACACTATTCGTCGTAATCGTGAGCTTTCAGCAGAGGGCTTTAAC
TTCATCGGTACCGGTGTTTCTGGCGGTGAAGAGGGGGCGCTGAAAGGTCCTT
CTATTATGCCTGGTGGCCAGAAAGAAGCCTATGAATTGGTAGCACCGATCCT
GACCAAAATCGCCGCCGTAGCTGAAGACGGTGAACCATGCGTTACCTATATT
GGTGCCGATGGCGCAGGTCACTATGTGAAGATGGTTCACAACGGTATTGAA
TACGGCGATATGCAGCTGATTGCTGAAGCCTATTCTCTGCTTAAAGGTGGCC
TGAACCTCACCAACGAAGAACTGGCGCAGACCTTTACCGAGTGGAATAACG
GTGAACTGAGCAGTTACCTGATCGACATCACCAAAGATATCTTCACCAAAA
AAGATGAAGACGGTAACTACCTGGTTGATGTGATCCTGGATGAAGCGGCTA
ACAAAGGTACCGGTAAATGGACCAGCCAGAGCGCGCTGGATCTCGGCGAAC
CGCTGTCGCTGATTACCGAGTCTGTGTTTGCACGTTATATCTCTTCTCTGAAA
GATCAGCGTGTTGCCGCATCTAAAGTTCTCTCTGGTCCGCAAGCACAGCCAG
CAGGCGACAAGGCTGAGTTCATCGAAAAAGTTCGTCGTGCGCTGTATCTGG
GCAAAATCGTTTCTTACGCCCAGGGCTTCTCTCAGCTGCGTGCTGCGTCTGA
AGAGTACAACTGGGATCTGAACTACGGCGAAATCGCGAAGATTTTCCGTGC
TGGCTGCATCATCCGTGCGCAGTTCCTGCAGAAAATCACCGATGCTTATGCC
GAAAATCCACAGATCGCTAACCTGTTGCTGGCTCCGTACTTCAAGCAAATTG
CCGATGACTACCAGCAGGCGCTGCGTGATGTCGTTGCTTATGCAGTACAGAA
CGGTATTCCGGTTCCGACCTTCTCCGCAGCGGTTGCCTATTACGACAGCTAC
CGTGCTGCTGTTCTGCCTGCGAACCTGATCCAGGCACAGCGTGACTATTTTG
GTGCGCATACTTATAAGCGTATTGATAAAGAAGGTGTGTTCCATACCGAATG
GCTGGATTAA

RpiA ATGACGCAGGATGAATTGAAAAAAGCAGTAGGATGGGCGGCACTTCAGTAT
GTTCAGCCCGGCACCATTGTTGGTGTAGGTACAGGTTCCACCGCCGCACACT
TTATTGACGCGCTCGGTACAATGAAAGGCCAGATTGAAGGGGCCGTTTCCA
GTTCAGATGCTTCCACTGAAAAACTGAAAAGCCTCGGCATTCACGTTTTTGA
TCTCAACGAAGTCGACAGCCTTGGCATCTACGTTGATGGCGCAGATGAAATC
AACGGCCACATGCAAATGATCAAAGGCGGCGGCGCGGCGCTGACCCGTGAA
AAAATCATTGCTTCGGTTGCAGAAAAATTTATCTGTATTGCAGACGCTTCCA
AGCAGGTTGATATTCTGGGTAAATTCCCGCTGCCAGTAGAAGTTATCCCGAT



GGCACGTAGTGCAGTGGCGCGTCAGCTGGTGAAACTGGGCGGTCGTCCGGA
ATACCGTCAGGGCGTGGTGACCGATAATGGCAACGTGATCCTCGACGTCCA
CGGCATGGAAATCCTTGACCCGATAGCGATGGAAAACGCCATAAATGCGAT
TCCTGGCGTGGTGACTGTTGGCTTGTTTGCTAACCGTGGCGCGGACGTTGCG
CTGATTGGCACACCTGACGGTGTCAAAACCATTGTGAAATGA

RpiB ATGAAAAAGATTGCATTTGGCTGTGATCATGTCGGTTTCATTTTAAAACATG
AAATAGTGGCACATTTAGTTGAGCGTGGCGTTGAAGTGATTGATAAAGGAA
CCTGGTCGTCAGAGCGTACTGATTATCCACATTACGCCAGTCAAGTCGCACT
GGCTGTTGCTGGCGGAGAGGTTGATGGCGGGATTTTGATTTGTGGTACTGGC
GTCGGTATTTCGATAGCGGCGAACAAGTTTGCCGGAATTCGCGCGGTCGTCT
GTAGCGAACCTTATTCCGCGCAACTTTCGCGGCAGCATAACGACACCAACGT
GCTGGCTTTTGGTTCACGAGTGGTTGGCCTCGAACTGGCAAAAATGATTGTG
GATGCGTGGCTGGGCGCACAGTACGAAGGCGGTCGTCATCAACAACGCGTG
GAGGCGATTACGGCAATAGAGCAGCGGAGAAATTGA

Prs GTGCCTGATATGAAGCTTTTTGCTGGTAACGCCACCCCGGAACTAGCACAAC
GTATTGCCAACCGCCTGTACACTTCACTCGGCGACGCCGCTGTAGGTCGCTT
TAGCGATGGCGAAGTCAGCGTACAAATTAATGAAAATGTACGCGGTGGTGA
TATTTTCATCATCCAGTCCACTTGTGCCCCTACTAACGACAACCTGATGGAA
TTAGTCGTTATGGTTGATGCCCTGCGTCGTGCTTCCGCAGGTCGTATCACCGC
TGTTATCCCCTACTTTGGCTATGCGCGCCAGGACCGTCGCGTCCGTTCCGCTC
GTGTACCAATCACTGCGAAAGTGGTTGCAGACTTCCTCTCCAGCGTCGGTGT
TGACCGTGTGCTGACAGTGGATCTGCACGCTGAACAGATTCAGGGTTTCTTC
GACGTTCCGGTTGATAACGTATTTGGTAGCCCGATCCTGCTGGAAGACATGC
TGCAGCTGAATCTGGATAACCCAATTGTGGTTTCTCCGGACATCGGCGGCGT
TGTGCGTGCCCGCGCTATCGCTAAGCTGCTGAACGATACCGATATGGCAATC
ATCGACAAACGTCGTCCGCGTGCGAACGTTTCACAGGTGATGCATATCATCG
GTGACGTTGCAGGTCGTGACTGCGTACTGGTCGATGATATGATCGACACTGG
CGGTACGCTGTGTAAAGCTGCTGAAGCTCTGAAAGAACGTGGTGCTAAACG
TGTATTTGCGTACGCGACTCACCCGATCTTCTCTGGCAACGCGGCGAACAAC
CTGCGTAACTCTGTAATTGATGAAGTCGTTGTCTGCGATACCATTCCGCTGA
GCGATGAAATCAAATCACTGCCGAACGTGCGTACTCTGACCCTGTCAGGTAT
GCTGGCCGAAGCGATTCGTCGTATCAGCAACGAAGAATCGATCTCTGCCATG
TTCGAACACTAA

XylA ATGCAAGCCTATTTTGACCAGCTCGATCGCGTTCGTTATGAAGGCTCAAAAT
CCTCAAACCCGTTAGCATTCCGTCACTACAATCCCGACGAACTGGTGTTGGG
TAAGCGTATGGAAGAGCACTTGCGTTTTGCCGCCTGCTACTGGCACACCTTC
TGCTGGAACGGGGCGGATATGTTTGGTGTGGGGGCGTTTAATCGTCCGTGGC
AGCAGCCTGGTGAGGCACTGGCGTTGGCGAAGCGTAAAGCAGATGTCGCAT
TTGAGTTTTTCCACAAGTTACATGTGCCATTTTATTGCTTCCACGATGTGGAT
GTTTCCCCTGAGGGCGCGTCGTTAAAAGAGTACATCAATAATTTTGCGCAAA
TGGTTGATGTCCTGGCAGGCAAGCAAGAAGAGAGCGGCGTGAAGCTGCTGT
GGGGAACGGCCAACTGCTTTACAAACCCTCGCTACGGCGCGGGTGCGGCGA
CGAACCCAGATCCTGAAGTCTTCAGCTGGGCGGCAACGCAAGTTGTTACAG
CGATGGAAGCAACCCATAAATTGGGCGGTGAAAACTATGTCCTGTGGGGCG



GTCGTGAAGGTTACGAAACGCTGTTAAATACCGACTTGCGTCAGGAGCGTG
AACAACTGGGCCGCTTTATGCAGATGGTGGTTGAGCATAAACATAAAATCG
GTTTCCAGGGCACGTTGCTTATCGAACCGAAACCGCAAGAACCGACCAAAC
ATCAATATGATTACGATGCCGCGACGGTCTATGGCTTCCTGAAACAGTTTGG
TCTGGAAAAAGAGATTAAACTGAACATTGAAGCTAACCACGCGACGCTGGC
AGGTCACTCTTTCCATCATGAAATAGCCACCGCCATTGCGCTTGGCCTGTTC
GGTTCTGTCGACGCCAACCGTGGCGATGCGCAACTGGGCTGGGACACCGAC
CAGTTCCCGAACAGTGTGGAAGAGAATGCGCTGGTGATGTATGAAATTCTC
AAAGCAGGCGGTTTCACCACCGGTGGTCTGAACTTCGATGCCAAAGTACGTC
GTCAAAGTACTGATAAATATGATCTGTTTTACGGTCATATCGGCGCGATGGA
TACGATGGCACTGGCGCTGAAAATTGCAGCGCGCATGATTGAAGATGGCGA
GCTGGATAAACGCATCGCGCAGCGTTATTCCGGCTGGAATAGCGAATTGGG
CCAGCAAATCCTGAAAGGCCAAATGTCACTGGCAGATTTAGCCAAATATGC
TCAGGAACATCATTTGTCTCCGGTGCATCAGAGTGGTCGCCAGGAACAACTG
GAAAATCTGGTAAACCATTATCTGTTCGACAAATAA

XylB ATGTATATCGGGATAGATCTTGGCACCTCGGGCGTAAAAGTTATTTTGCTCA
ACGAGCAGGGTGAGGTGGTTGCTGCGCAAACGGAAAAGCTGACCGTTTCGC
GCCCGCATCCACTCTGGTCGGAACAAGACCCGGAACAGTGGTGGCAGGCAA
CTGATCGCGCAATGAAAGCTCTGGGCGATCAGCATTCTCTGCAGGACGTTAA
AGCATTGGGTATTGCCGGCCAGATGCACGGAGCAACCTTGCTGGATGCTCA
GCAACGGGTGTTACGCCCTGCCATTTTGTGGAACGACGGGCGCTGTGCGCAA
GAGTGCACTTTGCTGGAAGCGCGAGTTCCGCAATCGCGGGTGATTACCGGC
AACCTGATGATGCCCGGATTTACTGCGCCTAAATTGCTATGGGTTCAGCGGC
ATGAGCCGGAGATATTCCGTCAAATCGACAAAGTATTATTACCGAAAGATT
ACTTGCGTCTGCGTATGACGGGGGAGTTTGCCAGCGATATGTCTGACGCAGC
TGGCACCATGTGGCTGGATGTCGCAAAGCGTGACTGGAGTGACGTCATGCT
GCAGGCTTGCGACTTATCTCGTGACCAGATGCCCGCATTATACGAAGGCAGC
GAAATTACTGGTGCTTTGTTACCTGAAGTTGCGAAAGCGTGGGGTATGGCGA
CGGTGCCAGTTGTCGCAGGCGGTGGCGACAATGCAGCTGGTGCAGTTGGTG
TGGGAATGGTTGATGCTAATCAGGCAATGTTATCGCTGGGGACGTCGGGGG
TCTATTTTGCTGTCAGCGAAGGGTTCTTAAGCAAGCCAGAAAGCGCCGTACA
TAGCTTTTGCCATGCGCTACCGCAACGTTGGCATTTAATGTCTGTGATGCTG
AGTGCAGCGTCGTGTCTGGATTGGGCCGCGAAATTAACCGGCCTGAGCAAT
GTCCCAGCTTTAATCGCTGCAGCTCAACAGGCTGATGAAAGTGCCGAGCCA
GTTTGGTTTCTGCCTTATCTTTCCGGCGAGCGTACGCCACACAATAATCCCCA
GGCGAAGGGGGTTTTCTTTGGTTTGACTCATCAACATGGCCCCAATGAACTG
GCGCGAGCAGTGCTGGAAGGCGTGGGTTATGCGCTGGCAGATGGCATGGAT
GTCGTGCATGCCTGCGGTATTAAACCGCAAAGTGTTACGTTGATTGGGGGCG
GGGCGCGTAGTGAGTACTGGCGTCAGATGCTGGCGGATATCAGCGGTCAGC
AGCTCGATTACCGTACGGGGGGGGATGTGGGGCCAGCACTGGGCGCAGCAA
GGCTGGCGCAGATCGCGGCGAATCCAGAGAAATCGCTCATTGAATTGTTGC
CGCAACTACCGTTAGAACAGTCGCATCTACCAGATGCGCAGCGTTATGCCGC
TTATCAGCCACGACGAGAAACGTTCCGTCGCCTCTATCAGCAACTTCTGCCA
TTAATGGCGTAA



Rpe ATGAAACAGTATTTGATTGCCCCCTCAATTCTGTCGGCTGATTTTGCCCGCCT
GGGTGAAGATACCGCAAAAGCCCTGGCAGCTGGCGCTGATGTCGTGCATTTT
GACGTCATGGATAACCACTATGTTCCCAATCTGACGATTGGGCCAATGGTGC
TGAAATCCTTGCGTAACTATGGCATTACCGCCCCTATCGACGTACACCTGAT
GGTGAAACCCGTCGATCGCATTGTGCCTGATTTCGCTGCCGCTGGTGCCAGC
ATCATTACCTTTCATCCAGAAGCCTCCGAGCATGTTGACCGCACGCTGCAAC
TGATTAAAGAAAATGGCTGTAAAGCGGGTCTGGTATTTAACCCGGCGACAC
CTCTGAGCTATCTGGATTACGTGATGGATAAGCTGGATGTGATCCTGCTGAT
GTCCGTCAACCCTGGTTTCGGCGGTCAGTCTTTCATTCCTCAAACACTGGAT
AAACTGCGCGAAGTACGTCGCCGTATCGACGAGTCTGGCTTTGACATTCGAC
TAGAAGTGGACGGTGGCGTGAAGGTGAACAACATTGGCGAAATCGCTGCGG
CGGGCGCGGATATGTTCGTCGCCGGTTCGGCAATCTTCGACCAGCCAGACTA
CAAAAAAGTCATTGATGAAATGCGCAGTGAACTGGCAAAGGTAAGTCATGA
ATAA

Fucl ATGAAAAAAATCAGCTTACCGAAAATTGGTATCCGCCCGGTTATTGACGGTC
GTCGCATGGGTGTTCGTGAGTCGCTTGAAGAACAAACAATGAATATGGCGA
AAGCTACGGCCGCACTGCTGACCGAGAAACTGCGCCATGCCTGCGGAGCTG
CCGTCGAGTGTGTCATTTCCGATACCTGTATCGCGGGTATGGCTGAAGCCGC
TGCTTGCGAAGAAAAATTCAGCAGTCAGAATGTAGGCCTCACCATTACGGT
AACGCCTTGCTGGTGCTATGGCAGTGAAACCATCGACATGGATCCAACCCGC
CCGAAGGCCATTTGGGGCTTTAACGGCACTGAACGCCCCGGCGCTGTTTACC
TGGCAGCGGCTCTGGCAGCTCACAGCCAGAAAGGCATCCCAGCATTCTCCAT
TTACGGTCATGACGTTCAGGATGCCGATGACACATCGATTCCTGCCGATGTT
GAAGAAAAACTGCTGCGCTTTGCCCGCGCCGGTTTGGCCGTCGCCAGCATGA
AAGGTAAAAGCTATCTGTCGCTGGGCGGCGTTTCGATGGGTATCGCCGGTTC
CATTGTTGATCACAACTTCTTTGAATCCTGGCTGGGAATGAAAGTCCAGGCG
GTGGATATGACCGAACTGCGTCGCCGTATCGATCAGAAGATTTACGACGAA
GCCGAATTGGAAATGGCACTGGCCTGGGCTGATAAAAACTTCCGCTATGGC
GAAGATGAAAATAACAAACAGTATCAACGTAATGCCGAGCAAAGCCGCGCA
GTTCTGCGCGAAAGTTTACTGATGGCGATGTGTATCCGCGACATGATGCAAG
GCAACAGCAAACTGGCCGATATTGGTCGCGTGGAAGAATCACTTGGCTACA
ACGCCATCGCTGCGGGCTTCCAGGGGCAACGTCACTGGACCGATCAATATCC
CAATGGTGACACCGCCGAAGCGATCCTCAACAGTTCATTTGACTGGAATGGC
GTGCGCGAACCCTTTGTCGTGGCGACCGAAAACGACAGTCTTAACGGCGTG
GCAATGCTAATGGGTCACCAGCTCACCGGCACCGCTCAGGTATTTGCCGATG
TGCGTACCTACTGGTCACCAGAAGCAATTGAGCGTGTAACGGGGCATAAAC
TGGATGGACTGGCAGAACACGGCATCATCCATTTGATCAACTCCGGTTCTGC
TGCGCTGGACGGTTCCTGTAAACAACGCGACAGCGAAGGTAACCCGACGAT
GAAGCCACACTGGGAAATCTCTCAGCAAGAGGCTGACGCTTGCCTCGCCGC
TACCGAATGGTGCCCGGCGATCCACGAATACTTCCGTGGCGGCGGTTACTCT
TCCCGCTTCCTTACCGAAGGCGGCGTCCCGTTCACCATGACTCGTGTCAACA
TCATCAAAGGCCTGGGACCGGTACTGCAAATCGCGGAAGGCTGGAGCGTGG
AATTGCCGAAGGATGTGCATGACATCCTCAACAAACGCACCAACTCAACCT
GGCCAACCACCTGGTTTGCACCGCGCCTCACCGGTAAAGGGCCGTTTACGGA



TGTGTACTCGGTAATGGCGAACTGGGGCGCTAACCATGGGGTTCTGACCATC
GGCCACGTTGGCGCAGACTTTATCACTCTCGCCTCCATGCTGCGTATCCCGG
TATGTATGCACAACGTTGAAGAGACCAAAGTGTATCGTCCTTCTGCCTGGGC
TGCGCACGGCATGGATATTGAAGGCCAGGATTACCGCGCTTGCCAGAACTA
CGGTCCGTTGTACAAGCGTTAA

AraB ATGGCGATTGCAATTGGCCTCGATTTTGGCAGTGATTCTGTGCGAGCTTTGG
CGGTGGACTGCGCTACCGGTGAAGAGATCGCCACCAGCGTAGAGTGGTATC
CCCGTTGGCAGAAAGGGCAATTTTGTGATGCCCCGAATAACCAGTTCCGTCA
TCATCCGCGTGACTACATTGAGTCAATGGAAGCGGCACTGAAAACCGTGCTT
GCAGAGCTTAGCGTCGAACAGCGCGCAGCTGTGGTCGGGATTGGCGTTGAC
AGTACCGGCTCGACGCCCGCACCGATTGATGCCGACGGAAACGTGCTGGCG
CTGCGCCCGGAGTTTGCCGAAAACCCGAACGCGATGTTCGTATTGTGGAAA
GACCACACTGCGGTTGAAGAAGCGGAAGAGATTACCCGTTTGTGCCACGCG
CCGGGCAACGTTGACTACTCCCGCTACATTGGTGGTATTTATTCCAGCGAAT
GGTTCTGGGCAAAAATCCTGCATGTGACTCGCCAGGACAGCGCCGTGGCGC
AATCTGCCGCATCGTGGATTGAGCTGTGCGACTGGGTGCCAGCTCTGCTTTC
CGGTACCACCCGCCCGCAGGATATTCGTCGCGGACGTTGCAGCGCCGGGCA
TAAATCTCTGTGGCACGAAAGCTGGGGCGGCCTGCCGCCAGCCAGTTTCTTT
GATGAGCTGGACCCGATCCTCAATCGCCATTTGCCTTCCCCGCTGTTCACTG
ACACTTGGACTGCCGATATTCCGGTGGGCACCTTATGCCCGGAATGGGCGCA
GCGTCTCGGCCTGCCTGAAAGCGTGGTGATTTCCGGCGGCGCGTTTGACTGC
CATATGGGCGCAGTTGGCGCAGGCGCACAGCCTAACGCACTGGTAAAAGTT
ATCGGTACTTCCACCTGCGACATTCTGATTGCCGACAAACAGAGCGTTGGCG
AGCGGGCAGTTAAAGGTATTTGCGGTCAGGTTGATGGCAGCGTGGTGCCTG
GATTTATCGGTCTGGAAGCAGGCCAATCGGCGTTTGGTGATATCTACGCCTG
GTTTGGTCGCGTACTCGGCTGGCCGCTGGAACAGCTTGCCGCCCAGCATCCG
GAACTGAAAACGCAAATCAACGCCAGCCAGAAACAACTGCTTCCGGCGCTG
ACCGAAGCATGGGCCAAAAATCCGTCTCTGGATCACCTGCCGGTGGTGCTCG
ACTGGTTTAACGGCCGCCGCACACCGAACGCTAACCAACGCCTGAAAGGGG
TGATTACCGATCTTAACCTCGCTACCGACGCTCCGCTGCTGTTCGGCGGTTTG
ATTGCTGCCACCGCCTTTGGCGCACGCGCAATCATGGAGTGCTTTACCGATC
AGGGGATCGCCGTTAATAACGTGATGGCACTGGGCGGCATCGCGCGGAAAA
ACCAGGTCATTATGCAGGCCTGCTGCGACGTGCTGAATCGCCCGCTGCAAAT
TGTTGCCTCTGACCAGTGCTGTGCGCTCGGTGCGGCGATTTTTGCTGCCGTCG
CCGCGAAAGTGCACGCAGACATCCCATCAGCTCAGCAAAAAATGGCCAGTG
CGGTAGAGAAAACCCTGCAACCGTGCAGCGAGCAGGCACAACGCTTTGAAC
AGCTTTATCGCCGCTATCAGCAATGGGCGATGAGCGCCGAACAACACTATCT
TCCAACTTCCGCCCCGGCACAGGCTGCCCAGGCCGTTGCGACTCTATAA

Niap ATGCCAGCAGCAACCGCACCTGCAAGTGCAGCAGCACGTCTGGAACGTCTG
CCATTTTCCGGTTATCATAAACGTATTTTTTTTATCATCGCAATCGCCTTTTTT
TTTGATTCCGTTGATCTGGGTACCATGACCTTTGTTCTGGGTAGTATTCGTAA
AGAATTTGGTCTGAGCACCGCAGCCGCAGGTCTGGTTGCAAGTGCAAGTTTT
TTTGGTATGGTTCTGGGTGCAGCAGTTGCAGGTCTGCTGGCAGATCGTTTTG
GTCGCCGTCCTGTGTTTCAGTGGAGTATGGTTCTGTGGGGTGCGGCAAGTTA



TCTGTGTAGTACGGCCCAGAGCGTTGATGCACTGATTGTTTATCGTGTTCTGC
TGGGTATTGGTATGGGTATGGAATTTCCGGTTGCGCAGACCCTGCTGTCTGA
ATTTGTTCCGACCGAAAAACGTGGTCGTCTGATTGCTCTGATGGATGGTTTTT
GGCCTCTGGGTTTTATTACAGCAGGTATTGTTGCATATTTTGTTCTGCCGCAG
TTTGGTTGGCGTACCGTTTTTGCACTGCTGGCTATTCCTGCCGTTTTTGTTCTG
GTTGTTCGTCGTATTGTTCCGGAAAGCCCTCGTTGGCTGGAACATGCTGGTC
GTCATGCAGAAGCCGATACTGTTATGCATACCATTGAAGCTAAAGTTATGCG
TAGTGCAGGTGTTACGACCCTGCCTCCTCCTAGTCGTCTGGCAGAACCTGCA
GCAGCACGCGGTCGTGGTGCACTGCGTGAAATTTGGTCCGGTGTTTATCGTC
GTCGTACCGTTATGGTTTGGCTGCTGTGGTTTTTTGCCCTGCTGGGTTTTTAT
GGTCTGACCAGTTGGCTGGGTGCGCTGCTGCAGCAGGCAGGTTTTGAAGTTA
CTAAAAGTGTTTTTTATACAGTTCTGATCAGCCTGGGTGGTGTTCCGGGTTTT
CTGTGTGCCGCTTGGCTGGTTGAACGTTGGGGTCGTAAACCTACCTGTATTG
CGTCTCTGATTGGCGGTGGTGCAATGGCTTATGCATATGGTCAGTCTGCGCT
GTATGGTGGTTCTACCACCCTGCTGATTGTCACCGGTCTGGCTATGCAGTTTT
TTCTGTTTGGTATGTGGGCTGCGCTGTATACATATACGCCGGAACTGTATGG
TACCGGTGCACGTGCTACCGGTAGTGGTTTTGCAAGCGCAATTGGTCGTGTT
GGTAGCCTGATTGGTCCGTATGTTGTTGGTGTTGTTCTGCCGGTTTTTGGTCA
GGGTGGTGTGTTTACGCTGGGTGCTCTGAGTTTTGTTGCGGCGGCTATTGCG
GTTTGGACGCTGGGTATTGAAACGAAAGGTCTGGCGCTGGAACAGCTGGCT
GCTGGTGATGATGCAGGTGGTAATGGTCGCTATCCGGCAACCGCAGCTGAT
AAAGCAAGTCTCGAG

Nampt ATGGACAACCTGCTGAACTACTCTTCTCGTGCTTCTGCTATCCCGTCTCTGCT
GTGCGACTTCTACAAAACCTCTCACCGTATCATGTACCCGGAATGCTCTCAG
ATCATCTACTCTACCTTCACCCCGCGTTCTAACGAACAGGCTCCGTACCTGA
CCCAGGTTGTTTCTTTCGGTTTCCAGGCTTTCATCATCAAATACCTGATCCAC
TACTTCAACGACAACTTCTTCTCTCGTGACAAACACGACGTTGTTACCGAAT
ACTCTGCTTTCATCGAAAAAACCCTGCAGCTGGAAGACACCGGTGAACACA
TCGCTAAACTGCACGAACTGGGTTACCTGCCGATCCGTATCAAAGCTATCCC
GGAAGGTAAAACCGTTGCTATCAAAGTTCCGGTTATGACCATCGAAAACAC
CCACTCTGACTTCTTCTGGCTGACCAACTACCTGGAAACCCTGATCAACGTT
TCTCTGTGGCAGCCGATGACCTCTGCTTCTATCGCTTTCGCTTACCGTACCGC
TCTGATCAAATTCGCTAACGAAACCTGCGACAACCAGGAACACGTTCCGTTC
CAGTCTCACGACTTCTCTATGCGTGGTATGTCTTCTCTGGAATCTGCTGAAAC
CTCTGGTGCTGGTCACCTGACCTCTTTCCTGGGTACCGACACCATCCCGGCTC
TGTCTTTCGTTGAAGCTTACTACGGTTCTTCTTCTCTGATCGGTACCTCTATC
CCGGCTTCTGAACACTCTGTTATGTCTTCTCACGGTGTTGACGAACTGTCTAC
CTTCCGTTACCTGATGGCTAAATTCCCGCACAACATGCTGTCTATCGTTTCTG
ACACCACCGACTTCTGGCACAACATCACCGTTAACCTGCCGCTGCTGAAACA
GGAAATCATCGCTCGTCCGGAAAACGCTCGTCTGGTTATCCGTCCGGACTCT
GGTAACTTCTTCGCTATCATCTGCGGTGACCCGACCGCTGACACCGAACACG
AACGTAAAGGTCTGATCGAATGCCTGTGGGACATCTTCGGTGGTACCGTTAA
CCAGAAAGGTTACAAAGTTATCAACCCGCACATCGGTGCTATCTACGGTGAC
GGTGTTACCTACGAAAAAATGTTCAAAATCCTGGAAGGTCTGCAGGCTAAA



GGTTTCGCTTCTTCTAACATCGTTTTCGGTGTTGGTGCTCAGACCTACCAGCG
TAACACCCGTGACACCCTGGGTTTCGCTCTGAAAGCTACCTCTATCACCATC
AACGGTGAAGAAAAAGCTATCTTCAAAAACCCGAAAACCGACGACGGTTTC
AAAAAATCTCAGAAAGGTCGTGTTAAAGTTCTGTCTCGTGACACCTACGTTG
ACGGTCTGACCTCTGCTGACGACTTCTCTGACGACCTGCTGGAACTGCTGTT
CGAAGACGGTAAACTGCTGCGTCAGACCGACTTCGACGAAATCCGTCAGAA
CCTGCTGGTTTCTCGTACCACCCTG

PnuC ATGGTGCGTAGCCCTCTGTTTCTGCTGATTAGCTCAATTATTTGTATCCTGGT
TGGTTTTTATATCCGTAGCTCCTATATTGAAATCTTTGCCTCCGTTATGGGTA
TTATTAACGTTTGGCTGCTGGCACGTGAAAAAGTTTCTAACTTTCTGTTTGGT
ATGATCACTGTTGCGGTGTTTCTGTATATTTTTACCACCCAGGGTCTGTATGC
AATGGCTGTTCTGGCAGCATTTCAGTTTATTTTTAATGTATATGGTTGGTATT
ATTGGATCGCACGTAGCGGCGAAGAAAAAGTTAAACCGACCGTTCGCCTGG
ATCTGAAAGGTTGGATTATTTATATTCTGTTTATCCTGGTCGCGTGGATTGGT
TGGGGTTATTATCAGGTTCGCTATCTGGAAAGCACCAATCCGTATCTGGATG
CACTGAATGCAGTTCTGGGCCTGGTTGCACAGTTTATGCTGTCTCGTAAAAT
TCTGGAAAACTGGCATCTGTGGATTCTGTATAATATTGTTAGCATTGTGATCT
ATATCAGCACCGGTCTGTATGTTATGCTGGTTCTGGCGATTATTAATCTGTTT
CTGTGTATCGATGGTCTGCTGGAATGGAAAAAGAACCATAAAGAACGCGAA
CGTGTGAATAACTATATTCTCGAG


