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FIG. 15

Coding sequences of the CHO-M vitamin genes

(SEQID NO. 21) >SLC5A6_CHO_CDS

ATGAGTGTGGAAGAGAGCACCTCAGCTCCCTTCTACACAACCTCAGATACCAACAAGGTTATTGCCA
CCTTTTCTGTTGTGGACTATGTGGTATTTGGCCTGTTGCTGGTTCTCTCCCTTGCCATTGGGCTCTAT
CATGCTTGCCGTGGATGGGGCCGGCATACTGTTGGTGAGCTGCTGCTGGCAGACCGAAAAATGGG
CTGCCTTCCTGTATCACTGTCCCTGCTGGCCACCTTCCAGTCAGCGGTAGCCATCCTGGGGGCACC
AGCTGAGATCTACCGATTTGGAACCCAGTATTGGTTCCTGGGATGCTCCTACTTTCTGGGGCTCCTG
ATCCCTGCTCACGTCTTCATCCCAGTCTTCTACCGCCTGCATCTTACCAGTGCCTATGAGTACCTGG
AGCTTCGCTTCAATAAAGCAGTGCGGATCCTGGGGACTGTGACCTTCATCTTTCAGATGGTGATCTA
CATGGGAGTTGCTCTCTATGCACCATCCTTGGCCCTCAATGCAGTGACTGGATTTGATCTGTGGCTG
TCAGTTCTGGCCCTGGGGATCGTCTGCAACATCTACACAGCACTGGGTGGGCTGAAGGCTGTCATC
TGGACAGATGTGTTCCAAACACTGGTCATGTTCCTAGGGCAGCTGGTGGTTATCATTGTAGGCTCTG
CCAGAGTAGGCGGCTTGGGGCATGTATGGGATGTGGCCTCCCAGCATAAACTCATCTCTGGGATTG
AGCTGGATCCTGACCCATTTGTGCGTCATACTTTCTGGACTTTGGCCTTTGGGGGTGTCTTCATGAT
GCTGTCTTTGTATGGTGTGAACCAGGCTCAGGTGCAGCGCTATCTCAGCTCCCGCTCAGAGAAGGC
TGCTGTGCTCTCCTGCTATGCCGTGTTCCCCTGCCAGCAAGTGGCCCTCTGCATGAGCTCCCTCATT
GGTTTGGTCATGTTTGCCTATTATAAGAAATACACTATGAGCCCCCAGCAAGAGCAAGCAGCACCTG
ACCAGTTAGTCCTCTATTTTGTCATGGACCTTCTGAAGGACATGCCAGGGCTGCCTGGGCTCTTIGT
TGCCTGCCTCTTCAGTGGATCCCTCAGCACCATATCATCTGCATTCAATTCACTGGCAACCGTCACC
ATGGAAGACCTCATTCAACCCTGGTTCCCTGAGCTGACCGAAACCCGGGCCATCATGCTTTCCCGAA
GCCTTGCCTTTGCCTATGGGCTGATTTGCCTGGGAATGGCCTATATTTCCTCTCATCTGGGATCAGT
GCTCCAGGCAGCACTCAGCATCTTTGGCATGGTTGGAGGGCCACTGCTGGGACTCTTCTGCTTGGG
GATGTTCTTTCCTTGTGCCAACCCTCTTGGCGCCATCGTGGGCCTGTTGACTGGACTCACCATGGCT
TTCTGGATCGGCATTGGGAGCATAGTGAGCAGGATGAGTTCTGCCGTGGTGTCCCCTCCCATTAAC
GGGTCCAGCTCCTTCCTGTCCAGCAACCTGACCATGGCCACTGTGACCACCCTGATGCCTTCCACC
ACCCAGTCCAAGCCCACAGGACTGCAGCGGTTCTACTCCCTGTCCTATTTATGGTACAGTGCACACA
ATTCCACCACAGTCATCGTTGTGGGCCTGATTGTCAGTCTGCTTACCGGGGGAATGCGGGGCCGGA
CCCTGAACCCCGGCACCATTTATCCTGTGTTGCCAAAGCTCCTCTCACTCCTGCCCTTATCCTGCCA
GAAGCGGCTTTGCTGGAAAAGCCACAGCCAGAATGCTCCAATGGTCCCCAAACTGTGTCCAGAGAA
GATGAGGAATGGAGTGCTGCAGGACAGCAGGGACAAAGAGAGGATGGCTGAGGATGGCCTAGCCC
ACCAGCCATGCAGTCCTACCTATGTTGTCCAGGAGACCTCCCTGTGA

(SEQ ID NO. 22) >PANK1_CHO_CDS

ATGCAAATACCAGTGCGAAGTGAAGTTATCCAGTTACCGTTAGGAGCTCAAGGCAGTGCAGGCAGT

GGCTGTTACACGGGCACTGGAAGTCATGGCATCAGGTCTGCAGGCTTCTGGCTGTCTCGTGCCTAC
CTCACCCAGTACCCTTTAGGCTCACTCTGCCACACAAAGCACGATCCGCCTATCTCCTCTTCGCAAA
CCCTGAGAACTTCATTCTGCACGTTAAAACTCGTCGGTGGCGGTGGCGGGCAGGACTGGGCATGCT
CAGTGGCGGGGACAGGTCTGGGAGGCGAGGAAGCCGCATTTGAACCTCTAGAGGCGCCGGGCGC
TGAAGGTGTTGGCCCGCGGTGGTTCCTGGCTAGTCCTATCCGCCTGACACTAGCTGTGGCTGCACC
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FIG. 15 (cont'd)

CACCTGTGCCATGCACATGTTCATCCAGATGGGCAGCGAGAAGAACTTCTCCAGCCTCCACACCAG

CCTCTGTGCCACGGGAGGTGGGGCTTTCAAGTTTGAGGAGGACTTCAGAATGATAGCAGACCTACA

GCTGCATAAACTGGACGAACTGGACTGCTTGATACAGGGCCTGCTTTACGTTGACTCAGTTGGCTTC
AACGGCAAGCCAGAATGTTACTATTTTGAAAACCCCACAAATCCTGAATTGTGTCAAAAGAAGCCATA
CTGCCTTGATAACCCATACCCTATGCTGCTGGTTAACATGGGCTCAGGTGTCAGCATTCTAGCAGTG

TACTCCAAGGACAACTACAAAAGAGTTACTGGGACCAGTCTTGGAGGCGGGACATTCCTAGGCCTGT
GTTGCTTGCTGACTGGTTGTGAGACCTTTGAAGAAGCTCTGGAGATGGCAGCTAAAGGCGACAGCA

CCAATGTTGATAAGCTGGTGAAGGACATTTACGGAGGAGACTATGAACGATTTGGCCTTCAAGGATC
TGCTGTAGCATCAAGCTTTGGCAACATGATGAGTAAAGAAAAGAGAGAGGCCATCAGCAAAGAAGAC
CTCGCCCGTGCCACATTGGTCACCATCACCAACAACATTGGCTCCATTGCTCGGATGTGTGCTCTAG
AGGAGAATATTGACCGAGTTGTATTCGTTGGGAACTTTCTCAGAATCAACATGGTCTCAATGAAGTTG
CTCGCATATGCCATGGACTTTTGGTCTAAAGGACAGCTGAAAGCACTGTTTTTGGAACATGAGGGTT

ATTTTGGAGCTGTTGGGGCCCTGTTGGAACTGTTCAAAATGACTGATGCGCAGTAG

(SEQ ID NO. 23) >PANK2_CHO_CDS

ATGTCTGGTGGCTTCCCTAAGGCTAGCCCCTCCTTGAGAAGCCATGTGCAGTTAGGGCAGCATTGC

ATACAGGTGACTGGAGGAGTGGTTGGATACTCAGTTTTTCCATGGTTTGGCTTGGATATTGGTGGAA
CCCTAGTTAAGCTGGTTTATTTTGAACCTAAAGACATCACTGCTGAAGAAGAAAAGGAGGAAGTGGA

GAGTCTGAAAAGTATTCGCAAGTACCTGACCTCCAATGTGGCTTATGGATCCACAGGAATTCGGGAC
GTGCACCTTGAGCTGAAGGACCTGACTCTGTGTGGACGCAAAGGCAATCTGCACTTTATACGCTTIC
CCACTCATGACATGCCTGCTTTTATTCAAATGGGCAAAGATAAAAACTTCTCGAGTCTCCACACTGTC
TTTTGTGCCACTGGAGGTGGATCATACAAATTTGAGCAGGATTTTCTCACAATAGGTGACCTTCAGGT
TCACAAACTGGATGAACTGGATTGCTTAATAAAAGGAATTTTGTACATTGATTCAGTTGGATTTAATGG
ACGGTCACAGTGCTATTATTTTGAAAATCCTGCTGATTCTGAAAAATGTCAGAAGTTACCATTTGATTT
GAAAAATCCATACCCTCTGCTTCTGGTGAACATCGGCTCAGGGGTTAGCATCTTAGCAGTGTATTCC

AAAGATAATTATAAGAGGGTCACAGGCACCAGTCTTGGAGGAGGAACTTTCTTTGGTCTCTGCTGIC

TTCTTACTGGCTGTAGCACTTTTGAAGAAGCTCTTGAAATGGCATCTCGTGGGGATAGCACCAAAGT

GGACAAATTAGTTCGAGACATTTATGGAGGAGACTATGAACGGTTTGGATTGCCAGGCTGGGCTGTG
GCTTCAAGTTTTGGAAACATGATGAGCAAGGAGAAGAGAGAGGCTGCCAGTAAGGAGGACGTTGCC
AGAGCAACTTTGATCACCATCACCAACAACATTGGCTCCATAGCAAGAATGTGTGCCCTTAATGAAAA
CATTAACCAGGTTGTATTTGTCGGCAATTTCCTGAGAGTCAACACAATCGCCATGCGACTTCTGGCAT
ATGCTCTGGATTACTGGTCCAAGGGGCAGCTAAAAGCACTGTTTTCAGAGCACGAGTACCAGGAAAT
TTTTCCATTTGGGGCAGGGTTCTACTTCACCCTACCCTTGTGTGACTCCTGTGAACTTAACACTGCCT
TGGGGCTGGCTGACCGGTTGTGA

(SEQ ID NO. 24) >SLC19A2_CHO_CDS

ATGCATGGATTATGCAGCCATGCTGCGCAAGCTCGCAAGCTCGTAAGGCTCTGGGATGACTATGCAT
TTTGCCTGAATGCAGATGGCCATGTGGGTGGCTATGGAACCCCGGAAATGACAACACAGAATATGC
CTTTCCAACCTGCTCTAGACCAAGTGTTAAAAATGTTTGACATGTCCACGCTTTTTAGGTCACTGCTT
GCTCATTTAGCTGCCTTTAAGGTCTTCAATGAAATTTACCCCGTCTGGACGTACTCTTACTTGGTGCT
CCTCTTTCCTGTGTTCCTTGCCACAGACTACCTCCGTTACAAGCCTGTCATTCTGCTTCAGGGACTCA
GCCTTATTGTTACATGGTTCATGCTGCTCTATGCCCAAGGATTGCTGGCTATTCAGTTCTTGGAATTC
TTCTATGGCATTGCCACAGCCACTGAAATTGCCTATTACTCCTATATCTACAGTGTGGTCGACCTGGG
CATGTACCAGAAAGTCACAAGTTACTGTAGAAGTGCCACCTTGGTAGGCTTCACAGTGGGCTCTGTC
TTAGGGCAAATCCTTGTGTCAGTGGCTCACTGGCCACTGTTCAGCTTGAACGTCATCTCCCTCACCT
GTGTTTCTGTTGCTTTITGCTGTGGCCTGGTTTCTGCCCATGCCACAGAAGAGTCTCTTCTTTCACCAG
ATTCCTGCCTCCTGTCATGGAGTGAATGGCATCAAGGTACAAAATGGTGGCATCGTTACTGAAAACC
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FIG. 15 (cont'd)

CAGCATCTAACCACCTTCCTGGATGGGAGGACATTGAGTCAAAAATTCCTCTAAATTTAGATGAACCT
CCTGTGGAGGAACCGGAGCCCAAGCCAGACCGGCTGCGTGTGCTGAAAGTCCTGTGGAATGACTTC
TTGATCTGTTACTCTTCCCGCCCTCTGCTCTGCTGGTCCGTGTGGTGGGCCCTCTCCACCTGCGGET
ATTTTCAAGTGGTGAACTACACCCAGGGATTGTGGGAGAAGGTGATGCCTTCTCAAAGTGCCGTTAT

CTACAATGGTGGTGTGGAGGCTGTGTCAACCTTGCTGGGTGCAAGCGCTGTATTTGCAGTTGGTTAT
ATAAAAATATCCTGGTCAACTTGGGGAGAAATGACGCTATTCCTCTGTTCTCTCCTGATTGCTGCTGC
AGTGTATACCATGGACACTGTGAATAACATTTGGGTGTGCTATACATCCTATGTTGTCTTCAGAATCA

TCTACATGGTACTCATCACCATAGCAACTTTTCAGATTGCTGCAAACCTCAGCATGGAACGTTACGCC
CTTGTGTTTGGTGTAAACACTTTCATTGCCCTGGCATTGCAGACCCTGCTCACTCTAATTGTGGTTGA
TAACAAGGGCCTTGGCTTAGAGATTACCACACAGTTCCTGATTTATGCCAGTTACTTTGCGGTCATCT
CTGTAGTTTTCCTGGCTAACGGTGCATTCAGTGTCCTAAAGAAATGCAGAAAGCAGGAGGATCCCAG
CTCCAGCCCTCAAGCAACTACTCCCTAA

(SEQ ID NO. 25) >SLC19A3_CHO_CDS

ATGGAAACCATAATGAAGATACAGGGAAAGTCAGCCAAAACATCTTTCACCTTGATGGAGACAGAAA
ATGCCTTTGTTCATAGTCGCTCATGTCTCGGGAAGAGACAAGAGCTCTGGTCTCGGGAGGAGACAG
AGTGTGCTTGGGAGATCACCAACTGCCACCTGGAAGACGTTCCAGGAAGTCTGTGGGAACCTCAGG
GACGCTTGGGAGATTCCCGTCGGGGAGCCGGTGACACCATAGCCGGCTGCATTTGCCAGACTTTGC
ACTGCTGTGACAAAATATCTGATCCGAAGAACATCACAGATTTCCAGACACAGTATCAGACAGCAGG
ACTCACCAACAAACCGGTCCTGGCAGCACCTGCCCAGAGGCCAGCAGTCATCCTAGCAGCAGCATT
GCTTCTGGCAGCAGCACTTCTGCTGACAACAGCCCTTCCCACAGCCACATCCACAGCCACAGCCAC
AGGAGCCACAGCCGCAGGAGCGGCAGGGGGAGAGGGGGGGGGGGGACCGGCCACCGCCACAGCE
GCCACAGCCGCCACAGCCGCCACAGCCGCCACAGCCGCCACAGCCGCCACAGCCGCCACAGCCG
CCACAGCCGCCACAGCCGCCACAGCCGCCACAGCCGCCACAGCCGCCACAGCCGCCACAGCCGE
CACAGCCGCCACAGCCGCCACAGCCGCCACAGCCGCCACAGCCGCCACAGCCGCCACAGCCGCE
ACAGCCGCCACAGCCGCCACAGCCGCCACAGCCGCCACAGCCGCCACAGCCACAGCAACCCATGT
TGTCAGTAGAGAGGACTCAGGGTGACTGTGTTGCTGAGGCTAATCTTGAACTCCTGGGCTCCTGTGA
TCTCCCCACGCAGGGTGACTGTGTTGCTGAGGCTAATCTTGAACTCCTGGGCTCCTGTGATCTCCCC
ACGCAGCCACCACAGCCGCCACAGCCGCCACAGCCGCCACAGCCGCCACAGCTGCCACAGCCTCC
ACAGCCACCGCAGCCACCACAACCACAGCAACCCATGATGTCAGTAAAGAGGACTCGGGTGAAGAG
TTTGTGCTCCATTGCTGTGGGAAGGGCTGTGGCTCTGGCTGTGGCTGTGGGAAGGGCTGTTGCCAG
CAGAAGTGTTGCTGCCAGCAGAAGTGTGGCTGCAAGAAGTGCTGCTGCTAGGATGGCTGTTGTCTC
TGCTTCTAAACTAAGTACAGCTTGGAGCCTTGCTGGCTGCATTTGGGACCGTCATGACCTGAAACTG
AACAACATCTGGAGTATTGGACAGCCACACCCTACTGCCACCAACGCCAGCAAAGTGGTGATGAGT
GCCATATTAGCCCAGGAACCTGAAGTCACCTGCTTCTCTCTGAGGGCTATCTTGGAGGACGGGTCG
GGGTGGGAGACTGCAGAGGAGTGTGCCTTAGGCATGCACCACGCCAGCGAACAGAGCAGCTGGCT
TCCGCGCCTGGGGCCTTCTGTGATCTGCTGTGTTCCTTGCTTGCTGGAACCCACCCAAGTTGGTCTA
GCCAGGATTCCTGTACCGCCCTCCGCAAGAGTAAAGGCCATTCAGCTGGGCCCAATTCACACCTTTT
TACGCTGTGCGAATGCTTCTTCAAACCGCTGCGGTTGGGGAGTTGGCATGAAGCTTTACCAGCGAG
TTTGGATAAACCCAAACTCAAAGACAGTGTTCAGTTTGCCCTCGTGCGAATTGGAATTACCGCAGTCA
CTGTACCTATACGCTGTGCTTTCTGGTCACCCCTACATATCTACTCCACAGATGACAAATGAGGTCCT
TCCTGTTTGGACATACTCCTACCTGGCGATGCTGCCCCCTGTGTTCGTCCTCACTGATTACCTGCGC
TACAAACCAGTCATCATATTACACATCATGGCCTTCATCGTTTGCTACCTGATTCTTTTGTTTGGCCAG
GGTGTGATGCTCATGCAGGTGGCTGAGTTICTTTTITGGGGTTGTCTCAGCTACGGAGATAGGCTACT
ATTCCTACATATACAGCATGGTCAGCCCAGAACACTACCAGAAAGTGAGCAGCTACTGTCGGAGTGT
CACTCTTGTGGCCTACACAGTAGGCTCGGTGCTGGCCCAGCTCCTGGTATCCCTGGCAGCTCTGCC
ATACTCTTTCCTCTTTTACACAACCTTGGCCTGTGTCTCTGTGGCTTICTTTTTCTCGCTTTTTTTACCA
ATGCCTAAGAAGAGCATGTTTTTTCATACAATGTATGACAGAGAAGCCCATCAAAAGCCACTGGGAC
AAGATACTGTCCTTGAGGAAGCTCAGAAGAACAACAAGACAGCTCACCCAGAATTGCCTGCCACTTC
AGGGACTCCAGGGAACATCAAGCCAAGGGGCCCAGAGCCAGAAAACGTGGCTTTGAGAGTCTTTGT
GCATTGGTTCCAAGACCTGAAGGAGTGCTACTCCTCCAAGCACCTTTTGTACTGGTCCCTGTGGTGG
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FIG. 15 (cont'd)

GCTTTCGCTACGTCGGGTTATAACCAAGTCTTGAACTATGTTCAAGTCTTATGGGAACACAAGGCAC
CCTCCCAAGACTCTTCTATTTATAATGGAGCAGTAGAGGCTGCTGCCACATTTGGAGGAGCTTTGGC
TGCTTTCTCTGTGGGCTACGTGAAGGTCAACTGGGACCTCCTAGGAGAACTGGGTCTGGCCATCTTC
TCAGCTGTCATTGCCGGCGCTCTGTTTCTCATGAATTACACGCTCAGCATCTGGGTGTGCTATGCCG
GCTATTTGCTGGTCAAGTCTAGCTATATGTTTCTTATAACCATAGCAGTGTTTCAGATTGCTGTTAACC
TGAGCGTAGAACGTTATGCCCTGGTGTTTGGCATAGACACTTTCATTGCCTTGGTGATTCAGGCCAT
CATGACTGTGATTGTGGCTGATCAAAGAGGACTCCACTTGCCAGTCACCACTCAGTTTTTGGTTTATG
GAAGTTACTTTGCTGTCATTGCTGTGGTCTTCCTAATGAGAAGCACATATATTATCTACTCAGCCAAG
TGCCAAAAGGAAGTAGAGAGCCTTGCTGTCTGTGAGAGTCCCAATGAGCCACACCCACAACAGCCG
AGAGATGTGTCAACCAAGTTCTGA

(SEQ ID NO. 26) >TPK1_CHO_CDS

ATGGAGCATGCGTTTACCCCGCTGGAGCCCCTGCTACCCACGGGAAATTTGAAATATTGCCTCATGG
TTCTTAATCAGCCTTTGGACACACGCTTTCGTCATCTTTGGAAAAAAGCTCTTTTCAGAGCCTGTGCG
GACGGTGGTGCCAACTGCTTGTATGACCTCACCGAAGGAGAGAGAGAAAGATTCTTGCCTGAATTCA
TCAGTGGGGACTTTGATTCTATTAGGCCTGAAGTCAGAGAGTACTACACTGAAAAGGGCTGTGATCT
TATTTCAACTCCTGACCAAGACCACACTGATTTTACCAAGTGCCTTAAAGTGCTCCAAAGGAAGATAG
AAGAGAAAGAGCTGCAGGTGGACGTGATTGTGACCCTGGGAGGACTTGGTGGGCGTTTTGACCAGA
TCATGGCATCGGTGAACACCCTTTTCCAAGCCCCTCACATCACTCCTGTGCCAATTATAATAATCCAA
GGGGAATCTCTCATCTACCTCCTCCAACCGGGAAAGCACAGGCTCCATGTGGACACTGGAATGGAA
GGCAGCTGGTGTGGTCTTATCCCTGTTGGACAGCGTTGCAGCCAGGTGACAACAACGGGCCTGAAA
TGGAACCTGACAAATGATGTGCTTGCCTTTGGAACACTGGTCAGTACTTCTAACACCTACGATGGGT
CTGGGGTGGTGACTGTGGAGACTGACCACCCGCTTCTCTGGACCATGGCCGTCAAAAGCTAA

(SEQID NO. 27) >SLC25A19_CHO_CDS

ATGGTCGGCTATGACGCCAAAGCAGATATCAGGAGTAACTCCAAGTTGGAGGTGGCGGTGGCAGGA
TCAGTGTCTGGATTTGTCACTCGTGCCCTGATCAGCCCTTTGGACGTCATCAAGATCCGTTTCCAGC
TTCAGATTGAACGGCTGTGTCCAAGTGACCCCAAAGCCAAATACCACGGGATCTTGCAGGCAATCAA
GCAGATTCTGCAGGAGGAGGGACCAGCGGCTTTCTGGAAAGGGCACGTTCCAGCCCAGATCCTGTC
CGTAGGCTATGGAGCTGTCCAATTTCTGACGTTTGAAGAGCTGACTGAACTGCTCCATAGAATCAAC
TTGTATGAAACCCGCCAGTTCTCAGCACACTTCGTATGTGGCGGCCTGTCTGCTGGTGCAGCCACC
CTTGCTGTGCACCCTGTGGATGTCCTGCGCACCCGCCTCGCGGCTCAGGGGGAGCCCAAGATCTAT
AGCAACCTCCGAGACGCCGTGTCGACCATGTACAGGACCGAGGGCCCCTTGGTCTTCTACAAAGGC
TTGACTCCCACCGTGATAGCCATCTTCCCCTACGCGGGCCTGCAGTTCTCCTGCTACCGGTCCTTGA
AGCAAGTCTACGACTGGGTCATACCTCCAGATGGAAAGCAAACAGGGAACCTGAAAAACCTGCTCTG
TGGATGTGGGTCTGGAGTCATCAGCAAGACCCTCACATATCCCCTGGACCTCTTCAAGAAGCGTCTG
CAGGTGGGAGGGTTTGAGCGTGCCCGATCCGCCTTTGGCGAGGTGCGTAGCTACAGGGGCCTCCT
GGACCTCACCAAGCAGGTGCTACAAGATGAAGGCACCCAGGGCCTCTTCAAGGGCCTGTCCCCCAG
CCTGCTGAAGGCGGCCCTCTCCACCGGCTTCATGTTCTTCTGGTACGAGCTCTTCTGTAACCTCTTC
CACTGCATAAGGAGTGAAGACAGATAG

(SEQ ID NO. 35) >PANK3-isoform X1_CHO_CDS

ATGCCAAAAAAACCCTCTTTCCCATGGTTTGGAATGGACATTGGGGGAACTCTAGTAAAGCTCTCATATTTTGAAC
CTATCGATATCACAGCAGAGGAAGAACAAGAGGAAGTTGAGAGCTTAAAAAGCATTCGGAAATATTTGACTTCTA
ATGTAGCATATGGATCTACTGGCATTCGGGATGTACACCTTGAACTGAAGGACTTAACCCTTTTTGGACGAAGAGG
GAACTTGCACTTTATCAGATTTCCAACCCAGGACCTGCCTACTTTTATCCAAATGGGAAGAGATAAAAACTTCTCAA
CCTTACAAACGGTGCTGAGTGCTACAGGAGGTGGTGCTTACAAGTTTGAGAAAGATTTTCGCACAATTGGAAACC
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FIG. 15 (cont'd)

TCCACCTGCACAAACTGGATGAACTTGACTGCCTTGTAAAGGGCTTGCTGTATATAGATTCTGTCAGTTTCAATGGA
CAAGCAGAATGCTATTATTTTGCTAATGCCTCAGAACCTGAGCGATGCCAAAAGATGCCTTTTAACCTGGATGATC
CTTATCCACTGCTGGTAGTGAATATTGGCTCAGGAGTCAGTATTTTAGCAGTTCATTCCAAAGACAACTATAAAAG
AGTGACTGGAACAAGCCTTGGAGGGGGTACCTTTCTTGATTTATGCAGTTTATTGACTGGCTGTGAAAGTTTTGAA
GAGGCTCTTGAAATGGCATCCAAAGGTGACAGCACCCAAGCTGATAGGCTGGTCCGTGATATTTATGGAGGAGAT
TATGAAAGATTTGGTCTGCCAGGTTGGGCTGTGGCATCTAGTTTTGGGAATATGATTTATAAGGAGAAGCGAGAA
ACTGTTAGTAAAGAGGATCTGGCAAGAGCTACTTTAGTTACTATCACTAATAACATTGGTTCCGTGGCCCGGATGT
GTGCTGTTAACGAGAAAATTAACAGAGTTGTCTTCGTTGGAAACTTTTTACGTGTTAATACTCTCTCTATGAAACTT
CTGGCATATGCTTTGGATTACTGGTCAAAAGGTCAATTGAAAGCATTGTTTCTAGAACATGAGGGATACTTTGGAG
CTGTTGGTGCACTTCTTGGATTGCCAAATTTCAGCTGA

(SEQ ID NO. 36) >PANK3-isoform X2_CHO_CDS

ATGAAGATCAAGGATGCCAAAAAACCCTCTTTCCCATGGTTTGGAATGGACATTGGGGGAACTCTAGTAAAGCTCT
CATATTTTGAACCTATCGATATCACAGCAGAGGAAGAACAAGAGGAAGTTGAGAGCTTAAAAAGCATTCGGAAAT
ATTTGACTTCTAATGTAGCATATGGATCTACTGGCATTCGGGATGTACACCTTGAACTGAAGGACTTAACCCTTTTT
GGACGAAGAGGGAACTTGCACTTTATCAGATTTCCAACCCAGGACCTGCCTACTTTTATCCAAATGGGAAGAGATA
AAAACTTCTCAACCTTACAAACGGTGCTGAGTGCTACAGGAGGTGGTGCTTACAAGTTTGAGAAAGATTTTCGCAC
AATTGGAAACCTCCACCTGCACAAACTGGATGAACTTGACTGCCTTGTAAAGGGCTTGCTGTATATAGATTCTGTC
AGTTTCAATGGACAAGCAGAATGCTATTATTTTGCTAATGCCTCAGAACCTGAGCGATGCCAAAAGATGCCTTTTA
ACCTGGATGATCCTTATCCACTGCTGGTAGTGAATATTGGCTCAGGAGTCAGTATTTTAGCAGTTCATTCCAAAGAC
AACTATAAAAGAGTGACTGGAACAAGCCTTGGAGGGGGTACCTTTCTTGGTTTATGCAGTTTATTGACTGGCTGTG
AAAGTTTTGAAGAGGCTCTTGAAATGGCATCCAAAGGTGACAGCACCCAAGCTGATAGGCTGGTCCGTGATATTT
ATGGAGGAGATTATGAAAGATTTGGTCTGCCAGGTTGGGCTGTGGCATCTAGTITTGGGAATATGATTTATAAGG
AGAAGCGAGAAACTGTTAGTAAAGAGGATCTGGCAAGAGCTACTTTAGTTACTATCACTAATAACATTGGTTCCGT
GGCCCGGATGTGTGCTGTTAACGAGAAAATTAACAGAGTTGTCTTCGTTGGAAACTTTTTACGTGTTAATACTCTCT
CTATGAAACTTCTGGCATATGCTTTGGATTACTGGTCAAAAGGTCAATTGAAAGCATTGTTTCTAGAACATGAGGG
ATACTTTGGAGCTGTTGGTGCACTTCTTGGATTGCCAAATTTCAGCTGA
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FIG. 16

Amino Acid sequences of the CHO-M vitamin genes

(SEQ ID NO. 28) >SLC5A6_CHO_PROT

MSVEESTSAPFYTTSDTNKVIATFSVVDYVVFGLLLVLSLAIGLYHACRGWGRHTVGELLLADRKMGCLP
VSLSLLATFQSAVAILGAPAEIYRFGTQYWFLGCSYFLGLLIPAHVFIPVFYRLHLTSAYEYLELRFNKAVRIL
GTVTFIFQMVIYMGVALYAPSLALNAVTGFDLWLSVLALGIVCNIYTALGGLKAVIWTDVFQTLVMFLGQLY
VIIVGSARVGGLGHVWDVASQHKLISGIELDPDPFVRHTFWTLAFGGVFMMLSLYGVNQAQVQRYLSSR
SEKAAVLSCYAVFPCQQVALCMSSLIGLVMFAYYKKYTMSPQQEQAAPDQLYLYFVMDLLKDMPGLPGL
FVACLFSGSLSTISSAFNSLATVTMEDLIQPWFPELTETRAIMLSRSLAFAYGLICLGMAYISSHLGSVLQAA
L SIFGMVGGPLLGLFCLGMFFPCANPLGAIVGLLTGLTMAFWIGIGSIVSRMSSAVVSPPINGSSSFLSSNL
TMATVTTLMPSTTQSKPTGLQRFYSLSYLWYSAHNSTTVIVVGLIVSLLTGGMRGRTLNPGTIYPVLPKLL
SLLPLSCQKRLCWKSHSQNAPMVPKLCPEKMRNGVLQDSRDKERMAEDGLAHQPCSPTYVVQETSL®

(SEQ ID NO. 29) >PANK1_CHO_PROT

MQIPVRSEVIQLPLGAQGSAGSGCYTGTGSHGIRSAGFWLSRAYLTQYPLGSLCHTKHDPPISSSQTLRT
SFCTLKLVGGGGGQDWACSVAGTGLGGEEAAFEPLEAPGAEGVGPRWFLASPIRLTLAVAAPSVTVEKR
RTLCRLLLVAGSMHPTDLGSGTRHKADCHSPGSLLPSPNTSFGVCISGYQGCPLNRRVTAILMKQTTDEE
SYQEAVRCVLGTAMSADRSLQCVALSCQPAAGLCSQRCRKKQLAFPWFGMDIGGTLVKLVYFEPKDITA
EEEQEEVENLKSIRKYLTSNTAYGKTGIRDVHLELKNLTMCGRKGNLHFIRFPTCAMHMFIQMGSEKNFS

SLHTTLCATGGGAFKFEEDFRMIADLQLHKLDELDCLIQGLLYVDSVGFNGKPECYYFENPTNPELCQKK

PYCLDNPYPMLLYNMGSGVSILAVYSKDNYKRVTGTSLGGGTFLGLCCLLTGCETFEEALEMAAKGDST

NVDKLVKDIYGGDYERFGLQGSAVASSFGNMMSKEKREAISKEDLARATLVTITNNIGSIARMCALEENID

RVVFVGNFLRINMVSMKLLAYAMDFWSKGQLKALFLEHEGYFGAVGALLELFKMTDAQ"

(SEQ ID NO. 30) >PANK2_CHO_PROT

MSGGFPKASPSLRSHVQLGQHCIQVTGGVVGYSVFPWFGLDIGGTLVKLVYFEPKDITAEEEKEEVESLK
SIRKYLTSNVAYGSTGIRDVHLELKDLTLCGRKGNLHFIRFPTHDMPAFIQMGKDKNFSSLHTVFCATGGG
SYKFEQDFLTIGDLQLHKLDELDCLIKGILYIDSVGFNGRSQCYYFENPADSEKCQKLPFDLKNPYPLLLVN
IGSGVSILAVYSKDNYKRVTGTSLGGGTFFGLCCLLTGCSTFEEALEMASRGDSTKVDKLVRDIYGGDYE
RFGLPGWAVASSFGNMMSKEKREAASKEDLARATLITITNNIGSIARMCALNENINQVVFVGNFLRVNTIA
MRLLAYALDYWSKGQLKALFSEHEYQEIFPFGAGFYFTLPLCDSCELNTALGLADRL*

(SEQ ID NO. 31) >SLC19A2_CHO_PROT

MHGLCSHAAQARKLVRLWDDYAFCLNADGHVGGYGTPEMTTQNMPFQPALDQVLKMFDMSTLFRSLL
AHLAAFKVFNEIYPVWTYSYLVLLFPVFLATDYLRYKPVILLQGLSLIVTWFMLLYAQGLLAIQFLEFFYGIAT
ATEIAYYSYIYSVVDLGMYQKVTSYCRSATLVGFTVGSVLGQILVSVAHWPLFSLNVISLTCVSVAFAVAW
FLPMPQKSLFFHHIPASCHGVNGIKVQNGGIVTENPASNHLPGWEDIESKIPLNLDEPPVEEPEPKPDRLR
VLKVLWNDFLICYSSRPLLCWSVWWALSTCGYFQVVNYTQGLWEKVMPSQSAVIYNGGVEAVSTLLGA
SAVFAVGYIKISWSTWGEMTLFLCSLLIAAAVYTMDTVNNIWVCYTSYVVFRIIYMVLITIATFQIAANLSME
RYALVFGVNTFIALALQTLLTLIVVDNKGLGLEITTQFLIYASYFAVISVVFLANGAF SVLKKCRKQEDPSSSP
QATTP*
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FIG. 16(cont'd)

(SEQID NO. 32) >SLC19A3_CHO_PROT

METIMKIQGKSAKTSFTLMETENAFVHSRSCLGKRQELWSREETECAWEITNCHLEDVPGSLWEPQGRL
GDSRRGAGDTIAGCICQTLHCCDKISDPKNITDFQTQYQTAGLTNKPVLAAPAQRPAVILAAALLLAAALLL
TTALPTATSTATATGATAAGAAGGEGGGGRPPPQPPQPPQPPQPPQPPQPPQPPQPPQPPQPPQPPQ
PPQPPQPPQPPQPPQPPQPPQPPQPPQPPQPPQPPQPPQPPQPPQPPQPQAPMLSVERTQGDCVAE
ANLELLGSCDLPTQGDCVAEANLELLGSCDLPTQPPQPPQPPQPPQPPQLPQPPQPPQPPQPQQPMMS
VKRTRVKTLCSIAVGRAVAVAVAVGRAVASRSVAASRSVAARSAAARMAVVSASKLSTAWSLAGCIWDR
HDLKLNNIWSIGQPHPTATNASKVVMSAILAQEPEVTCFSLRAILEDGSGWETAEECALGMHHASEQSSW
LPRLGPSVICCVPCLLEPTQVGLARIPVPPSARVKAIQLGPIHTFLRCANASSNRCGWGVGMKLYQRVWI
NPNSKTVFSLPSCELELPQSLYLYAVLSGHPYISTPQMTNEVLPVWTYSYLAMLPPVFVLTDYLRYKPVIIL
HIMAFIVCYLILLFGQGYMLMQVAEFFFGVVSATEIGYYSYIYSMVSPEHYQKVSSYCRSVTLVAYTVGSVL
AQLLVSLAALPYSFLFYTTLACVSVAFFFSLFLPMPKKSMFFHTMYDREAHQKPLGQDTVLEEAQKNNKT
AHPELPATSGTPGNIKPRGPEPENVALRVFVHWFQDLKECYSSKHLLYWSLWWAFATSGYNQVLNYVQ
VLWEHKAPSQDSSIYNGAVEAAATFGGALAAFSVGYVKVNWDLLGELGLAIFSAVIAGALFLMNYTLSIWV
CYAGYLLVKSSYMFLITIAVFQIAVNLSVERYALVFGIDTFIALVIQAIMTVIVADQRGLHLPVTTQFLVYGSY
FAVIAVWFLMRSTYIIYSAKCQKEVESLAVCESPNEPHPQQPRDVSTKF*

(SEQ ID NO. 33) >TPK1_CHO_PROT

MEHAFTPLEPLLPTGNLKYCLMVLNQPLDTRFRHLWKKALFRACADGGANCLYDLTEGERERFLPEFISG
DFDSIRPEVREYYTEKGCDLISTPDQDHTDFTKCLKVLQRKIEEKELQVDVIVTLGGLGGRFDQIMASVNT
LFQAPHITPVPIIIIQGESLIYLLQPGKHRLHVDTGMEGSWCGLIPVGQRCSQVTTTGLKWNLTNDVLAFGT
LVSTSNTYDGSGVVTVETDHPLLWTMAVKS*

(SEQ ID NO. 34) >SLC25A19_CHO_PROT

MVGYDAKADIRSNSKLEVAVAGSVSGFVTRALISPLDVIKIRFQLQIERLCPSDPKAKYHGILQAIKQILQEE
GPAAFWKGHVPAQILSVGYGAVQFLTFEELTELLHRINLYETRQFSAHFVCGGLSAGAATLAVHPVDVLR
TRLAAQGEPKIYSNLRDAVSTMYRTEGPLVFYKGLTPTVIAIFPYAGLQFSCYRSLKQVYDWVIPPDGKQT
GNLKNLLCGCGSGVISKTLTYPLDLFKKRLQVGGFERARSAFGEVRSYRGLLDLTKQVLQDEGTQGLFK
GLSPSLLKAALSTGFMFFWYELFCNLFHCIRSEDR*

(SEQ ID NO. 37) >PANK3-isoform X1_CHO_PROT

MPKKPSFPWFGMDIGGTLVKLSYFEPIDITAEEEQEEVESLKSIRKYLTSNVAYGSTGIRDVHLELKDLTLFGRRGNLHFIR
FPTQDLPTFIQMGRDKNFSTLQTVLSATGGGAYKFEKDFRTIGNLHLHKLDELDCLVKGLLYIDSVSFNGQAECYYFANA
SEPERCQKMPFNLDDPYPLLVVNIGSGVSILAVHSKDNYKRVTGTSLGGGTFLDLCSLLTGCESFEEALEMASKGDSTQA
DRLVRDIYGGDYERFGLPGWAVASSFGNMIYKEKRETVSKEDLARATLVTITNNIGSVARMCAVNEKINRVVFVGNFLR
VNTLSMKLLAYALDYWSKGQLKALFLEHEGYFGAVGALLGLPNFS

(SEQ ID NO. 38) >PANK3-isoform X2_CHO_PROT

MKIKDAKKPSFPWFGMDIGGTLVKLSYFEPIDITAEEEQEEVESLKSIRKYLTSNVAYGSTGIRDVHLELKDLTLFGRRGNL
HFIRFPTQDLPTFIQMGRDKNFSTLQTVLSATGGGAYKFEKDFRTIGNLHLHKLDELDCLVKGLLYIDSVSFNGQAECYYF
ANASEPERCQKMPFNLDDPYPLLVVNIGSGVSILAVHSKDNYKRVTGTSLGGGTFLGLCSLLTGCESFEEALEMASKGDS
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FIG. 16(cont'd)

TQADRLVRDIYGGDYERFGLPGWAVASSFGNMIYKEKRETVSKEDLARATLVTITNNIGSVARMCAVNEKINRVVFVG
NFLRVNTLSMKLLAYALDYWSKGQLKALFLEHEGYFGAVGALLGLPNFS
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# 5a6 Length: 636
# 5a6 Number of predicted TMHs: 13
# 5a6 Exp number of AAs in TMHSs: 288.7242
# 5a6 Exp number, first 60 AAs: 23.19072

# 5a6 Total prob of N-in:

0.01766

# 526 POSSIBLE N-term signal sequence

5ab TMHMM2.0 outside 1
5ab TMHMM2.0 TMhelix 20
5ab TMHMM2.0 inside 43
5ab TMHMM2.0 TMhelix 67
5ab TMHMM2.0 outside 90
5a6 TMHMM2.0 TMhelix 99
5a6 TMHMM2.0 inside 122
5a6 TMHMM2.0 TMhelix 141
5ab TMHMM2.0 outside 164
5a6 TMHMM2.0 TMhelix 178
5ab TMHMM2.0 inside 201
5ab TMHMM2.0 TMhelix 209
5a6 TMHMM2.0 outside 232
5a6 TMHMM2.0 TMhelix 251
5a6 TMHMM2.0 inside 274
5a6 TMHMM2.0 TMhelix 294
5a6 TMHMM2.0 outside 317
5ab TMHMM2.0 TMhelix 353
5ab TMHMM2.0 inside 376
5ab TMHMM2.0 TMhelix 396
5ab TMHMM2.0 outside 417
5ab TMHMM2.0 TMhelix 426
5ab TMHMM2.0 inside 449
5ab TMHMM2.0 TMhelix 455
5a6 TMHMM2.0 outside 478
5a6 TMHMM2.0 TMhelix 526
5a6 TMHMM2.0 inside 549

TMHMM posterior probabilities for 5a6
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