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(&3]
X3

NGI3ED I/ B— bk L=V T UBEREBEREGTFOESD

5" >3’ ORINETT. FTERIZIVIVHARBREGTFNER.
AGGAGACCATAAATGTCTGATGCTAAAGCAAAAATCACCCTGGGTGGTGATACTGCTATCGAACTGGATGTGCTAAAGG
GCACGCTCGRTCAGGATGTTATTGATATTCGTAGTCTTGGTTCAAAAGGCGTATTTACTTTTGACCCTGGTTTCAGCTCA
ACCGCATCCTGCGAATCTAAAATCACCTTTATCGACGGTGATGAAGGTATCCTGCTGCACCGCGGTTTTCCGATCGATCA
GTTAGCAACCGACTCCAACTATCTGGAAGTATGCTACATCCTGCTGAACGGTGAGAAGCCGACTCAGGCCCAGTACGACG
AATTCAAAACAATCGTTACTCGCCACACTATGATTCACGAACAGATTACCCGTCTGTTCCACGCGTTCCGCCGCGATTCA
CATCCGATGGCCGTTATGTGCGGTATCACCGGCGCGCTGGCCGCGTTCTATCACGATTCGCTGGATGTGAATAACCCACG
CCATCGCGATATCGCCGCATTCCGCCTGCTCTCCAAGATGCCGACGATGGCGGCAATGTGTTACAAATATTCTATCGGTC
AGCCTTTCGTTTATCCGCGCAACGACCTCTCCTACGCGGGTAACTTCCTGAATATGATGT TCTCCACGCCGTGTGAAAAA
TATGAAGTGAACCCGATTCTGGAACGCGCGATGGACCGTATCCTGATCCTGCACGCCGACCACGAACAAAACGCTTCGAC
CTCCACCGTGCGTACCGCCGGCTCTTCCGGCGCGAACCCGTTTGCCTGCATCGCAGCGGGCATTGCCTCCCTGTGGGGAC
CGGCGCACGGCGGCGCCAACGAAGCGGCGCTGAAGATGCTCGAAGAGATCAGCTCCGTTGAACACATTCCGGAATTCGTT
CGTCGCGCGAAAGACAAAAACGACTCTTTCCGCCTGATGGGCTTTGGCCACCGGGTGTACAAAAACTACGACCCGCGCGC
CACCGTTATGCGTGAAACCTGCCATGAAGTGCTGAAAGAGCTGGGCACCAAAGACGATCTGCTGGAAGTGGCTATGGAGC
TTGAGCACATCGCGCTTAACGACCCGTACTTCATTGAGAAGAAACTTTACCCTAACGTCGATTTCTACTCCGGTATCATC
CTCAAAGCGATGGGCATCCCATCCTCCATGTTTACCGTTATCTTCGCGATGGCGCGTACCGTGGGCTGGATTGCGCACTG
GAACGAAATGCACAGCGACGGCATGAAAATAGCCCGTCCGCGTCAGCTGTATACCGGCTACGAAAAGCGCGATTTCAAAA
ACGATATCGCCCGCTAAGTCGGCTAT (EEHES1)

[44]
X 4

(NG13E DI A — b Ly T B Na+ A B EFE G F ORI

5° —-3' DEMNETT., FTHRIZV I VB Na+HEEREGFOMRE,
GCAGTTTGAAGGATGATGTGTATATTCCTTTTTTTAACAGGGTGACGTCATATGACTAATATGAGCCAGGCTCCATCTG
CAGAGAAAAAAGGCGTTAGCGATATTCTGGGGTTTAAAATCTTCGGCATGCCGCTAGCGCTTTACGCGTTTGCGTTAATC
ACTTTACTACTTTCACACTTTTATAATGCCCTGCCGACCGACATTGTCGGCGGCTTCGCCATCATGTTTATTATTGGCGC
CGTTTTTGGAGAAATTGGCAAACGCCTGCGGATCTTCAATAAATATATCGGCGGCGCGCCGGTGATGATCTTCCTCGTGG
CCGCCTATTTCGTTTATGCAGGCATTTTCACCCAGAAAGAAATTGATGCGATCACTAATGTGATGGATAAAAGTAACTTC
CTGAACTTATTCATCGCAGTATTGATTACTGGTGCAATGCTCTCGGTTAAGCGTAAGCTGCTGCTGAAATCTCTGCTGGG
TTATATTCCGACCATTTTAATGGGGATGCTCGGCGCATCCATCTTCGGGATTCTCATCGGCTTGTGCTTCGGTATGTCCA
TCGACCGCATTATGATGCTGTACGTCCTGGCGATTATGGGT GGCGGCAACGGCGCGGGCGCGGTGCCGCTATCTGAAATT
TATCACTCCGTCAGCGGCCGTTCGCGTGAAGAGTACTACTCCACCGCGATTGCTATCCTGACCATCGCCAACATCTTTGE
CATCGTGTTTGCCGCGCTGCTCGATATTATCGGTAAAAAGCACACCTGGCTGAGCGGCGAAGGCGAGCTGGTGCGCAAGG
CCTCTTTCAAAGTAGAAGATGATGAAAAAGCGGGGCAGATTACCCATCGCGAAACGGGCGTCGGCCTGGTGCTCGCCAGA
ACCTGCTTCCTGCTGGCCTACGTTATCGCCAAGAAAATTCTGCCAAGCATTGGCGGCGTATCTATCCACTATTTCGCCTG
GATGGTGCTGATCGTCGCGGGCGCTGAAGGCTTGCGGCCTCTGCTCGCCTGAGATTAAAGCTGGCGCTAAAGGCCTATCTG
AGTTCTTCTGTAAGCAACTGGTGTGGGTACTGATGGTCGGCGTCGGCGTGTGCTACACCGACCTGCAGGAAATTATCGAC
GCGATTACGTTTGCGAACGTGATCATCGCGGCGGTGATCGTCGTGGGCGCGGTCATCGGCGCGGCCATCGGCGGCTGGAT
GATTGGCTTCTTCCCGATTGAATCCGCGATCACCGCCGGTCTGTGCATGGCTAACCGCGGCGGCTCGGGCGACCTGGAAG
TAGTCTGTGCCTGTAACCGTATGAATCTTATCTCTTATGCGCAAATCTCCTGCCGTCTGGGCGGCGGTATTGTGCTGGTC
ATTGCCAGCATCGTGTTCGGCATGATGATGTAACCAACACGCACGATGGCGATGTTTGAGCGTCAACCACAGCGGTGCT
ATTT (BINES2)
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[E45]
B 5 C. glutamicum ATCC13869 & T V& RkEREETFOES!
ATGTTTGAAAGGGATATCGTGGCTACTGATAACAACAAGGCTGTCCTGCACTACCCCGGTGGCGAGTTCGAAATGGACAT
CATCGAGGCTTCTGAGGGTAACAACGGTGTTGTCCTGGGCAAGATGCTGTCTGAGACTGGACTGATCACTTTTGACCCAG
GTTATGTGAGCACTGGCTCCACCGAGTCGAAGATCACCTACATCGATGGCGATGCGGGAATCCTGCGTTACCGCGGCTAT
GACATCGCTGATCTGGCTGAGAATGCCACCTTCAACGAGGTTTCTTACCTACTTATCAACGGTGAGCTACCAACGCCAGA
TGAGCTTCACAAGTTTAACGACGAGATTCGCCACCACACCCTTCTGGACGAGGACTTCAAGTCCCAGTTCAACGTGTTCC
CACGCGACGCTCACCCAATGGCAACCTTGGCTTCCTCGGTTAACATTTTGTCTACCTACTACCAGGATCAGCTGAACCCA
CTCGATGAGGCACAGCTTGATAAGGCAACCGTTCGCCTCATGGCAAAGGTTCCAATGCTGGCTGCGTACGCACACCGCGC
ACGCAAGGGTGCTCCTTACATGTACCCAGACAACTCCCTCAACGCGCGTGAGAACTTCCTGCGCATGATGTTCGGTTACC
CAACCGAGCCATACGAGATCGACCCAATCATGGTCAAGGCTCTGGACAAGCTGCTCATCCTGCACGCTGACCACGAGCAG
AACTGCTCCACCTCCACCGTTCGTATGATCGGTTCCGCACAGGCCAACATGTTTGTCTCCATCGCTGGTGGCATCAACGC
TCTGTCCGGCCCACTGCACGGTGGCGCAAACCAGGCTGTTCTGGAGATGCTCGAAGACATCAAGAACAACCACGGTGGCG
ACGCAACCGCGTTCATGAACAAGGTCAAGAACAAGGAAGACGGCGTCCGCCTCATGGGCTTCGGACACCGCGTTTACAAG
AACTACGATCCACGTGCAGCAATCGTCAAGGAGACCGCACACGAGATCCTCGAGCACCTCGGTGGCGACGATCTTCTGGA
TCTGGCAATCAAGCTGGAAGAAATTGCACTGGCTGATGATTGCTTCATCTCCCGCAAGCTCTACCCGAACGTAGACTTCT
ACACCGGCCTGATCTACCGCGCAATGGGCTTCCCAACTGACTTCTTCACCGTATTGTTCGCAATCGGTCGTCTGCCAGGA
TGGATCGCTCACTACCGCGAGCAGCTCGGTGCAGCAGGCAACAAGATCAACCGCCCACGCCAGGTCTACACCGGCAAGGA
ATCCCGCAAGTTGGTTCCTCGCGAGGAGCGCTAA (EE5E= 3)

[E96]
6 C. glutamicum ATCC13869 @ 2-A F LY T U EEE HEESR B F DEF
ATGTCCAGCGCCACAACCACTGATGTTCGCAAAGGACTCTACGGAGTCATCGCGGATTACACGGCCGTTTCCAAAGTCAT
GCCAGAGACCAATTCACTGACCTACCGTGGCTACGCGGTGGAAGATTTGGTGGAAAACTGCAGCTTCGAGGAGGTGTTTT
ACCTCCTGTGGCACGGCGAGCTGCCCACTGCGCAACAACTTGCGGAGTTCAATGAGCGTGGCCGTTCCTACCGCTCCCTG
GATGCCGGTTTGATCTCCCTGATCCACTCTTTGCCCAAAGAAGCCCACCCGATGGATGTTATGCGCACCGCGGTGTCCTA
CATGGGCACCAAGGATTCCGAGTATTTCACCACCGATTCTGAGCACATCCGCAAAGTCGGCCACACCTTGTTGGCGCAGC
TTCCGATGGTGCTAGCCATGGATATTCGTCGCCGCAAGGGCCTCGATATCATCGCCCCTGACTCCAGCAAGTCAGTCGCC
GAAAACCTGCTGTCTATGGTGTTTGGCACCGGCCCGGAGTCGCCTGCATCTAACCCAGCTGACGTCCGCGATTTTGAGAA
ATCACTGATCCTCTACGCCGAGCACTCCTTCAACGCCTCCACCTTCACCGCCCGCGTGATCACCTCCACCAAATCGGATG
TGTACTCCGCAATCACCGGCGCGATCGGTGCTCTCAAGGGCCCATTGCACGGTGGCGCCAACGAGTTTGTCATGCACACC
ATGTTGGCGATCGACGATCCCAACAAGGCCGCCGACTGGATCAACAACGCTTTGGACAACAAGAATGTGGTCATGGGCTT
TGGCCACCGCGTGTACAAGCGCGGCGATTCCCGCGTGCCATCGATGGAGAAGTCCTTCCGGGAATTAGCTGCCCGCCACG
ACGGCGAAAAGTGGGTTGCCATGTATGAAAACATGCGCGACGCCATGGACGCCCGCACCGGCATCAAGCCGAATCTCGAT
TTCCCCGCTGGCCCTGCCTACCACCTGCTCGGCTTCCCGGTCGATTTCTTCACCCCGCTGTTCGTCATCGCGCGCGTCGC
CGGCTGGACCGCACACATCGTGGAGCAGTACGAAAACAACTCGCTCATCCGCCCACTGTCCGAGTACAACGGCGAGGAGC
AGCGCGAGGTCGCGCCCATTGAAAAGCGTTAA (EE5ES 4)
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[&7]

B 7 E coli WB10M2-AF)LY T UEEARERELRTORS
ATGAGCGACACAACGATCCTGCAAAACAGTACCCATGTCATTAAACCGAAAAAATCTGTGGCACTTTCTGGCGTTCCGGC
GGGCAATACGGCGCTCTGCACCGTGGGTAAAAGTGGCAATGACCTGCATTACCGCGGCTACGATATTCTTGATCTGGCGA
AACATTGCGAATTTGAAGAAGTGGCGCATCTGCTGATCCACGGCAAACTGCCGACCCGTGACGAACTCGCCGCTTACAAA
ACGAAACTGAAAGCCCTGCGCGGTTTACCGGCTAACGTGCGTACCGTGCTGGAAGCCTTACCGGCGGCGTCGCACCCGAT
GGATGTTATGCGCACCGGTGTTTCCGCGCTCGGCTGCACGCTGCCAGAAAAAGAGGGGCATACCGTCTCTGGCGCGCGGG
ATATTGCCGACAAACTGCTGGCGTCGCTTAGCTCGATTCTCCTTTATTGGTATCACTACAGCCACAACGGCGAACGCATC
CAACCGGAAACCGATGACGACTCCATCGGCGGTCACTTCCTGCATCTGCTGCACGGCGAAAAGCCATCGCAAAGCTGGGA
AAAGGCGATGCATATCTCGCTGGTGCTGTACGCCGAACACGAGTTTAACGCCTCCACCTTTACCAGTCGGGTGATTGCGG
GCACCGGCTCTGATATGTATTCCGCGATTATTGGCGCGATTGGCGCACTGCGCGGGCCAAAACACGGCGGGGCGAATGAA
GTGTCGCTGGAGATCCAGCAACGCTACGAAACGCCGGACGAAGCCGAAGCAGATATCCGCAAGCGCGTGGAAAACAAAGA
AGTGGTCATTGGTTTTGGTCATCCGGTTTACACCATCGCTGACCCGCGCCACCAGGTGATTAAACGTGTGGCGAAGCAGC
TCTCGCAGGAAGGCGGCTCGCTGAAGATGTACAACATCGCCGATCGCCTGGAAACGGTGATGTGGGAGAGCAAAAAGATG
TTCCCCAATCTCGACTGGTTCTCTGCTGTTTCCTACAACATGATGGGCGTTCCCACCGAGATGTTCACACCACTGTTTGT
TATCGCCCGCGTCACCGGCTGGGCGGCGCACATTATCGAACAACGTCAGGACAACAAAATTATCCGTCCTTCCGCCAATT
ATGTTGGACCGGAAGACCGCCCGTTTGTCGCGCTGGATAAGCGCCAGTAA (BLHE= 5)

(48]

X 8
NGIS¥kD I A— e L1z J L2 S UE-EIE VBT = / REBBRET TFOEEES

ATGGCTGAATTCAGTCCTGAACGCCGTTTTACGCGTATCGATCGTCTCCCCCCGTAGGTTTTTAATATCACTGCTGA
GCTGAAAATGGCTGCGCGACGCCGCGGCGAAGATATTATTGATTTCAGCATGGGTAACCCCGATGGCGCGACCCCGC
CGCATATCGTTGAGAAGCTATGCACCGTTGCCCAGCGTCCCGATACGCACGGCTATTCCACCTCTCGCGGTATTCCG
CGTCTGCGCCGGGCGATTTCTCGTTGGTATCAAGAGCGCTATAACGTTGAGATCGATCCGGAATCAGAAGCGATAGT
AACCATTGGTTCAAAAGAGGGACTGGCGCATCTGATGCTGGCGACGCTTGACCATGGCGATAGCGTAGTGGTGCCGA
ATGCCAGCTATCCTATTGACATTTATGGGGCGGTAATCGCCGGAGCCCAGGTGCGTTCAGTACCTCTCGTTGAAGGC
GTGGATTTTTTCAATGAGCTCGAGCGCGCCATTCGCGAGAGTTACCCGAAGCCGAAAATGATGATCCTCGGTTTCCC
TTCCAAGCCGACCGCGCAGTGCGTCGAAGTGGAGTTCTTTGAGAAAGTCGTGGCGTTGGCGAAGGGTTATGACGTAG
TGGTTGTGCACGATTTGGCCTACGCCGATATTGTTTATGATGGCT GGAAAGCGCCCTCTATTATGCAGGTTCCCGGC
GCGCGCGATGTTGCCGTGGAATTCTTTACGCTATCGAAAAGCTACAATATGGCGGGCTGGCGTATCGGCTTTATGGT
TGGCAACAAAACGTTGGTTAATGCGCTGGCGCGTATTAAAAGGTACGACGACTACGGGACCTTCACCCCTCTACAGG
TTGCGGCTATTGCGGCGCTTGAAGGCGATCAGCAGTGCGTTCGTGACATTGCCGAGCAGTATAAGCGCCGTCGCGAT
GTGCTGGTGAAAGGACTGCATGAGGCCGGATGGATGGTGGAATGT CCGAAGGCGTCAATGTATGTATGGGCGAAGAT
CCCTGAACAGTATGCGGCGATGGGCTCACTGGAGTTCGCTAAAAAGCTGCTGCAGGATGCTAAAGTCTGCGTTTCGC
CGGGGATTGGCTTCGGGGACTAGGGCGATACGCACGTACGGTTCGCTTTAATTGAAAACCGCGATCGTATCCGCCAG
GCGGTGCGCGGCATTAAATCCATGTTTCGTGCAGACGGGCTGCTGCCCGCCTCGACGAAGTTAAGCAGCGAAAGCAA
CGAATAA  (BC3I&S33)
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[a9]

X 9
NG13#kD o O— ik Lf=L-7 5 = vEiERE{EF DIERES|

ATGTTCTCTGCGCAGTGCCGCTTGCGTCATGCGGTAGCAGACACCTTTGCGATGGTGGTTTACTGCACCGTTGTGAA
CATGATGATCGAAATTTTTCTCTCCGGAATGACCTTCCAGCAGTCGTTATCTTCGCGACTGGTGGCGATTCCGGTGA
ACATTATTATTGCCGTGCCTTACGGCTTTTATCGCGATTTCGCGATGCGCCAGGCGGGCCGCATCAGGGCGTCCGGE
TGGATGAAGAATATTGCCGATGTAGTGGCCTATGTGAGCGTTCCAGTCGCCGGTATACGTGGCGATTCTGCTGGTTGT
TGGCGCCGACTGGCATCAGATCGCCGCGGCGGTAAGTTCCAATATCGTTGTATCAATGATGATGGGCGCAGCGTACG
GTTATTTCCTCGAGTACTGCCGTCGCCTGTTCCGCGTGAGCCCCCTACCTGCAGGCCAAAGCCTGAGTTGA

(25 &=34)

[Eg10]

= 10
E.coli MG1655 DV IL S 2 VE-A XU OB T = / REBEBROEGTD
15 2 F2 5

ATGTTTGAGAACATTACCGCCGCTCCTGCCGACCCGATTCTGGGCCTGGCCGATCTGTTTCGTGCCGATG
AAGGTGCCGGCAAAATTAAGCCTCGGGATTGGTGTCTATAAAGATGAGACGGGCAAAACCCCGGTACTGAG
CAGCGTGAAAAAGGCTGAAGCAGTATCTGCTGGAAAATGAAAGCACCAAAAATTACCTCGGGATTGACGGC
ATGCCTGAATTTGGTCGGTGCAGTCAGGAACTGCTGTTTGGTAAAGGTAGCGCCCTGATCAATGACAAAC
GTGCTCGCACGGCACAGACTCCGGGGGGCACTGGCGCACTACGCGTGGCTGCCGATTTCCTGGCAAAAAA
TAGCAGCGTTAAGCGTGTGTGGGTGAGCAAGCCAAGCTGGCCGAAGCATAAGAGCGTCTTTAACTCTGCA
GGTCTGGAAGTTCGTGAATAGGCTTATTATGATGCGGAAAATCACACTCTTGACTTCGATGCACTGATTA
ACAGCCTGAATGAAGCTCAGGCTGGCGACGTAGTGCTGTTCCATGGCTGCTGGCATAACCCAACCGGTAT
CGACCCTACGCTGGAACAATGGCAAACACTGGCACAACTCTCCGTTGAGAAAGGCTGGTTACCGCTGTTT
GACTTGGCTTACCAGGGTTTTGCCCGTGGTCTGGAAGAAGATGCTGAAGGACTGCGCGCTTTCGCGGCTA
TGCATAAAGAGCTGATTGTTGCCAGTTCCTACTCTAAAAACTTTGGCCTGTACAACGAGCGTGTTGGCGG
TTGTACTCTGGTTGCTGCCGACAGTGAAACCGTTGATCGCGCATTCAGCCAAATGAAAGCGGCGATTCGC
GCTAAGCTACTGTAACCCAGCAGCACACGGCGCTTCTGTTGTTGCCACCATCCTGAGCAACGATGCGTTAG
GTGCGATTTGGGAACAAGAGCTGACTGATATGCGCCAGCGTATTCAGCGTATGCGTCAGTTGTTCGTCAA
TACGCTGCAGGAAAAAGGGGCAAACCGGGACTTCAGGTTTATCATCAAACAGAACGGCATGTTCTGGTTC
AGTGGCCTGACAAAAGAACAAGTGCTGCGTCTGCGCGAAGAGTTTGGCGTATATGCGGTTGCTTCTGGTC
GCGTAAATGTGGCCGGGATGACAGCAGATAACATGGCTCCGCTGTGCGAAGCGATTGTGGCAGTGCTGTA
A (B3 &S 35
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[E11]

= 1
E.coli MG1655#% DT )L 2 = VB R EEEE R DB FDIEEES

ATGGATAAGAAGCAAGTAACGGATTTAAGGTCGGAACTACTCGATTCACGTTTTGGTGCGAAGTCTATTT
CCACTATCGCAGAATCAAAAGGTTTTCCGCTGCACGAAATGCGCGACGATGTCGCATTCCAGATTATCAA
TGACGAATTATATGTTGATGGCAAGGCTCGTCAGAACCTGGCCAGTTTCTGCCAGACCTGGGACGAGGAA
AATGTCCACAAATTGATGGATTTATGCATTAACAAAAACTGGATCGACAAAGAAGAATATCCGCAATCCG
CAGCCATCGAGCCTGCGTTGCGTAAATATGGTTGCCGATCTGTGGCATGCGCCTGCGCCGAAAAATGGTGA
GGCCGTTGGCAGCAACAGCATTGGTTCTTCCGAGGCCTGTATGCTCGGCGGGATGGCGATGAAATGGCGT
TGGCGCAAGCGTATGGAAGGCTGCAGGCAAAGCAAGGGATAAACCAAACCTGGTGTGCGGTCCGGTACAAA
TCTGCTGGCATAAATTCGCCCGCTACTGGGATGTGGAGCTGCGTGAGATCCCTATGCGCCCCGGTCAGTT
GTTTATGGACCCGAAACGCATGATTGAAGCCTGTGACGAAAACACCATCGGCGTGGTGCCGACTTTCGGC
GTGAGCTACACTGGTAACTATGAGTTCCCACAACCGCTGCACGATGCGCTGGATAAATTGCAGGCCGATA
CCGGTATCGACATCGACATGCACATCGACGCTGCCAGCGGTGGCTTCCTGGCACCGTTCGTCGCCCCGGA
TATCGTCTGGGACTTGCGCCTGCCGCGTGTGAAATCGATCAGTGCTTCAGGGCATAAATTCGGTCTGGGT
CCGCTGGGCTGCGGCTGGGTTATCTGGCGTGACGAAGAAGCGCTGCCGCAGGAACTGGTGTTCAACGTTG
AGTACCTGGGTGGTCAAATTGGTACTTTTGGCCATGAACTTCTCCCGCCCGGCGGGTCAGGTAATTGCAGA
GTACTATGAATTCCTGCGGCTCGGTCGTGAAGGCTATACCAAAGTACAGAACGCCTCTTACCAGGTTGGC
GCTTATCTGGCGGATGAAATCGGCAAACTGGGGCCGTATGAGTTCATCTGTACGGGTCGCCCGGAGGAAG
GCATCCCGGCGGTTTGCTTCAAACTGAAAGATGGTGAAGATCCGGGATACACCCTGTATGACCTCTCTGA
AGGTCTGCGTCTGCGCGGGTGGGAGGTTCCGGGCTTCAGTCTCGGCGGTGAAGCCACCGACATCGTGGTG
ATGCGCATTATGTGTCGTCGCGGCTTCGAAATGGACTTTGCTGAACTGTTGCTGGAAGACTACAAAGCCT
CGCTGAAATATCTCAGCGATCAGGCGAAACTGCAGGGTATTGCCCAACAGAAGAGCTTTAAACATAGCTG
A (E25I&S 36)
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