SEQUENCE LISTINGS

Note: All plasmids used for E. coli and B. subtilis are originally found in E. coli and modified to obtain
the indicated plasmids (mostly commercial). All plasmids used for S. cerevisiae are originally
obtained from that species and modified to obtain the indicated plasmids. See text and tables for

further information.

<110> Applicants: OPX Biotechnologies, Inc.; The Regents of the University of Colorado, a body

corporate
<110> Inventors: Michael D. Lynch; Tanya E. Warnecke-Lipscomb; Ryan T. Gill

<120> Methods, Systems and Compositions For Increased Microorganism Tolerance to and

Production of 3-Hydroxypropionic acid (3-HP)
<130> 729601
<140> (Filed herewith)

<150>61/135,862
<151>2008/07/23

<150>61/135,861
<151>2008/07/23

<150>61/088,331
<151>2008/08/12

<150>61/096,937
<151>2008/09/15

<160> 189
<170> (tbd)

[SEQ ID NO:001] Plasmid comprising aroH

<210>001

<211>5642

<212> DNA

<213>Artificial Sequence

<220>

<223> Plasmid comprising the aroH gene from E. coli

<400> 001

1 TCAGAAGCGG GTATCTACCG CAGAGGCGAG TTTTTCGACC AGGCGTTCGG
51 TATCCTCCCA GCCCAGACAC GGGTCGGTAA TGGATTGACC GTAAGTGAGC
101 GGCTGACTGC CGACGATTTT TTGCGTTCCT TCGCGCAGGA AACTTTCCGC
151 CATAATTCCA GCAATCGCCG TAGAGCCATT GCGGATTTGC TGACAAATAT
201 CCTCACAAAC TTCTAACTGG CGACGGTGCT GCTTCTGGCA GTTACCGTGG
251 CTGAAATCCA CCACCAGATG TTCAGGTAAA TCAAACTCGT GCAGCGTATC
301 GCAGGCTGCG GCGATATCAT CGGCATGATA ATTCGGTTTT TTGCCGCCAC
351 GCATAATAAT GTGGCCATAC GGGTTGCCGC TGGTCTGATA GATGGTCATC
401 TGACCATTTT TGTCTGGCGA GAGGAACATA TGGCTGGCGC GGGCTGCGCG
451 GATAGCATCC ACAGCAATCC GCGTATTGCC ATCGGTACCA TTTTTAAAAC
501 CTACCGGACA GGAGAGTGCC GAAGCCATTT CGCGGTGGAT CTGACTTTCG
551 GTAGTACGTG CGCCAATCGC GCCCCAACTG ATTAAATCAG CAATAAACTG
601 ACCGGTCACC ATATCGAGGA ACTCGGTCGC GGTTGGGACG CCCAGCTCAT
651 TTACCTGTAA AAGTAATTTG CGCGCCAGCT CCAGACCGTG ATTTACCCGA
701 TAGCTGCCGT TTAAATCTGG ATCGGAGATT AGTCCTTTCC AGCCGACAAC
751 AGTTCGTGGT TTTTCAAAAT AGGTGCGCAT TACGATTTCC AGCCGTGACT
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801 GGTACTGGTT GCGCAGCGAC TGCAGACGGG TGGCGTACTC CATTGCAGCG
851 GTGAGATCGT GGATCGAGCA GGGGCCAATA ATGACCAACA GTCGCTTATC
901 TTCACCATTC AGTATTTTTT CAATTCTGCG GCGGGAGTCG GTGACATGGG
951 TGGCGACGCC AGGCGTTACG GGATACCGTA GCGCGAGTTC GGCGGGCGTT
1001 ACCAGGCTCT CAATACGCGC AGTACGGAGT TCGTCAGTTC TGTTCATTAC
1051 AAGTCTCAGG GAATTCTGTT TCCTGTGTGA AATTGTTATC CGCTCACAAT
1101 TCCACACATT ATACGAGCCG ATGATTAATT GTCAACAGCT CATTTCAGAA
1151 TATTTGCCAG AACCGTTATG ATGTCGGCGC AAAAAACATT ATCCAGAACG
1201 GGAGTGCGCC TTGAGCGACA CGAATTATGC AGTGATTTAC GACCTGCACA
1251 GCCATACCAC AGCTTCCGAT GGCTGCCTGA CGCCAGAAGC ATTGGTGCAC
1301 CGTGCAGTCG ATAAGCCCGG ATCCTCTACG CCGGACGCAT CGTGGCCGGC
1351 ATCACCGGCG CCACAGGTGC GGTTGCTGGC GCCTATATCG CCGACATCAC
1401 CGATGGGGAA GATCGGGCTC GCCACTTCGG GCTCATGAGC GCTTGTTTCG
1451 GCGTGGGTAT GGTGGCAGGC CCCGTGGCCG GGGGACTGTT GGGCGCCATC
1501 TCCTTGCATG CACCATTCCT TGCGGCGGCG GTGCTCAACG GCCTCAACCT
1551 ACTACTGGGC TGCTTCCTAA TGCAGGAGTC GCATAAGGGA GAGCGTCGAC
1601 CGATGCCCTT GAGAGCCTTC AACCCAGTCA GCTCCTTCCG GTGGGCGCGG
1651 GGCATGACTA TCGTCGCCGC ACTTATGACT GTCTTCTTTA TCATGCAACT
1701 CGTAGGACAG GTGCCGGCAG CGCTCTGGGT CATTTTCGGC GAGGACCGCT
1751 TTCGCTGGAG CGCGACGATG ATCGGCCTGT CGCTTGCGGT ATTCGGAATC
1801 TTGCACGCCC TCGCTCAAGC CTTCGTCACT GGTCCCGCCA CCAAACGTTT
1851 CGGCGAGAAG CAGGCCATTA TCGCCGGCAT GGCGGCCGAC GCGCTGGGCT
1901 ACGTCTTGCT GGCGTTCGCG ACGCGAGGCT GGATGGCCTT CCCCATTATG
1951 ATTCTTCTCG CTTCCGGCGG CATCGGGATG CCCGCGTTGC AGGCCATGCT
2001 GTCCAGGCAG GTAGATGACG ACCATCAGGG ACAGCTTCAA GGATCGCTCG
2051 CGGCTCTTAC CAGCCTAACT TCGATCACTG GACCGCTGAT CGTCACGGCG
2101 ATTTATGCCG CCTCGGCGAG CACATGGAAC GGGTTGGCAT GGATTGTAGG
2151 CGCCGCCCTA TACCTTGTCT GCCTCCCCGC GTTGCGTCGC GGTGCATGGA
2201 GCCGGGCCAC CTCGACCTGA ATGGAAGCCG GCGGCACCTC GCTAACGGAT
2251 TCACCACTCC AAGAATTGGA GCCAATCAAT TCTTGCGGAG AACTGTGAAT
2301 GCGCAAACCA ACCCTTGGCA GAACATATCC ATCGCGTCCG CCATCTCCAG
2351 CAGCCGCACG CGGCGCATCT CGGGCAGCGT TGGGTCCTGG CCACGGGTGC
2401 GCATGATCGT GCTCCTGTCG TTGAGGACCC GGCTAGGCTG GCGGGGTTGC
2451 CTTACTGGTT AGCAGAATGA ATCACCGATA CGCGAGCGAA CGTGAAGCGA
2501 CTGCTGCTGC AAAACGTCTG CGACCTGAGC AACAACATGA ATGGTCTTCG
2551 GTTTCCGTGT TTCGTAAAGT CTGGAAACGC GGAAGTCAGC GCCCTGCACC
2601 ATTATGTTCC GGATCTGCAT CGCAGGATGC TGCTGGCTAC CCTGTGGAAC
2651 ACCTACATCT GTATTAACGA AGCGCTGGCA TTGACCCTGA GTGATTTTTC
2701 TCTGGTCCCG CCGCATCCAT ACCGCCAGTT GTTTACCCTC ACAACGTTCC
2751 AGTAACCGGG CATGTTCATC ATCAGTAACC CGTATCGTGA GCATCCTCTC
2801 TCGTTTCATC GGTATCATTA CCCCCATGAA CAGAAATCCC CCTTACACGG
2851 AGGCATCAGT GACCAAACAG GAAAAAACCG CCCTTAACAT GGCCCGCTTT
2901 ATCAGAAGCC AGACATTAAC GCTTCTGGAG AAACTCAACG AGCTGGACGC
2951 GGATGAACAG GCAGACATCT GTGAATCGCT TCACGACCAC GCTGATGAGC
3001 TTTACCGCAG CTGCCTCGCG CGTTTCGGTG ATGACGGTGA AAACCTCTGA
3051 CACATGCAGC TCCCGGAGAC GGTCACAGCT TGTCTGTAAG CGGATGCCGG
3101 GAGCAGACAA GCCCGTCAGG GCGCGTCAGC GGGTGTTGGC GGGTGTCGGG
3151 GCGCAGCCAT GACCCAGTCA CGTAGCGATA GCGGAGTGTA TACTGGCTTA
3201 ACTATGCGGC ATCAGAGCAG ATTGTACTGA GAGTGCACCA TATGCGGTGT
3251 GAAATACCGC ACAGATGCGT AAGGAGAAAA TACCGCATCA GGCGCTCTTC
3301 CGCTTCCTCG CTCACTGACT CGCTGCGCTC GGTCGTTCGG CTGCGGCGAG
3351 CGGTATCAGC TCACTCAAAG GCGGTAATAC GGTTATCCAC AGAATCAGGG
3401 GATAACGCAG GAAAGAACAT GTGAGCAAAA GGCCAGCAAA AGGCCAGGAA
3451 CCGTAAAAAG GCCGCGTTGC TGGCGTTTTT CCATAGGCTC CGCCCCCCTG
3501 ACGAGCATCA CAAAAATCGA CGCTCAAGTC AGAGGTGGCG AAACCCGACA
3551 GGACTATAAA GATACCAGGC GTTTCCCCCT GGAAGCTCCC TCGTGCGCTC
3601 TCCTGTTCCG ACCCTGCCGC TTACCGGATA CCTGTCCGCC TTTCTCCCTT
3651 CGGGAAGCGT GGCGCTTTCT CAATGCTCAC GCTGTAGGTA TCTCAGTTCG
3701 GTGTAGGTCG TTCGCTCCAA GCTGGGCTGT GTGCACGAAC CCCCCGTTCA
3751 GCCCGACCGC TGCGCCTTAT CCGGTAACTA TCGTCTTGAG TCCAACCCGG
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3801 TAAGACACGA CTTATCGCCA CTGGCAGCAG CCACTGGTAA CAGGATTAGC
3851 AGAGCGAGGT ATGTAGGCGG TGCTACAGAG TTCTTGAAGT GGTGGCCTAA
3901 CTACGGCTAC ACTAGAAGGA CAGTATTTGG TATCTGCGCT CTGCTGAAGC
3951 CAGTTACCTT CGGAAAAAGA GTTGGTAGCT CTTGATCCGG CAAACAAACC
4001 ACCGCTGGTA GCGGTGGTTT TTTTGTTTGC AAGCAGCAGA TTACGCGCAG
4051 AAAAAAAGGA TCTCAAGAAG ATCCTTTGAT CTTTTCTACG GGGTCTGACG
4101 CTCAGTGGAA CGAAAACTCA CGTTAAGGGA TTTTGGTCAT GAGATTATCA
4151 AAAAGGATCT TCACCTAGAT CCTTTTAAAT TAAAAATGAA GTTTTAAATC
4201 AATCTAAAGT ATATATGAGT AAACTTGGTC TGACAGTTAC CAATGCTTAA
4251 TCAGTGAGGC ACCTATCTCA GCGATCTGTC TATTTCGTTC ATCCATAGTT
4301 GCCTGACTCC CCGTCGTGTA GATAACTACG ATACGGGAGG GCTTACCATC
4351 TGGCCCCAGT GCTGCAATGA TACCGCGAGA CCCACGCTCA CCGGCTCCAG
4401 ATTTATCAGC AATAAACCAG CCAGCCGGAA GGGCCGAGCG CAGAAGTGGT
4451 CCTGCAACTT TATCCGCCTC CATCCAGTCT ATTAATTGTT GCCGGGAAGC
4501 TAGAGTAAGT AGTTCGCCAG TTAATAGTTT GCGCAACGTT GTTGCCATTG
4551 CTACAGCATC GTGGTGTCAC GCTCGTCGTT TGGTATGGCT TCATTCAGCT
4601 CCGGTTCCCA ACGATCAAGG CGAGTTACAT GATCCCCCAT GTTGTGCAAA
4651 AAAGCGGTTA GCTCCTTCGG TCCTCCGATC GTTGTCAGAA GTAAGTTGGC
4701 CGCAGTGTTA TCACTCATGG TTATGGCAGC ACTGCATAAT TCTCTTACTG
4751 TCATGCCATC CGTAAGATGC TTTTCTGTGA CTGGTGAGTA CTCAACCAAG
4801 TCATTCTGAG AATAGTGTAT GCGGCGACCG AGTTGCTCTT GCCCGGCGTC
4851 AACACGGGAT AATACCGCGC CACATAGCAG AACTTTAAAA GTGCTCATCA
4901 TTGGAAAACG TTCTTCGGGG CGAAAACTCT CAAGGATCTT ACCGCTGTTG
4951 AGATCCAGTT CGATGTAACC CACTCGTGCA CCCAACTGAT CTTCAGCATC
5001 TTTTACTTTC ACCAGCGTTT CTGGGTGAGC AAAAACAGGA AGGCAAAATG
5051 CCGCAAAAAA GGGAATAAGG GCGACACGGA AATGTTGAAT ACTCATACTC
5101 TTCCTTTTTC AATATTATTG AAGCATTTAT CAGGGTTATT GTCTCATGAG
5151 CGGATACATA TTTGAATGTA TTTAGAAAAA TAAACAAAAG AGTTTGTAGA
5201 AACGCAAAAA GGCCATCCGT CAGGATGGCC TTCTGCTTAA TTTGATGCCT
5251 GGCAGTTTAT GGCGGGCGTC CTGCCCGCCA CCCTCCGGGC CGTTGCTTCG
5301 CAACGTTCAA ATCCGCTCCC GGCGGATTTG TCCTACTCAG GAGAGCGTTC
5351 ACCGACAAAC AACAGATAAA ACGAAAGGCC CAGTCTTTCG ACTGAGCCTT
5401 TCGTTTTATT TGATGCCTGG CAGTTCCCTA CTCTCGCATG GGGAGACCCC
5451 ACACTACCAT CGGCGCTACG GCGTTTCACT TCTGAGTTCG GCATGGGGTC
5501 AGGTGGGACC ACCGCGCTAC TGCCGCCAGG CAAATTCTGT TTTATCAGAC
5551 CGCTTCTGCG TTCTGATTTA ATCTGTATCA GGCTGAAAAT CTTCTCTCAT
5601 CCGCCAAAAC AGCCAAGCTT GGCTGCAGGT CGACGGATCC CC

[SEQ ID NO:002] Plasmid comprising carbonic anhydrase/cyanase (cynTS)

<210>002

<211>3082

<212> DNA

<213>Artificial Sequence

<220>

<223> Plasmid comprising the cynTS genes from E. coli

<400> 002

1 GCAATATCGT CCCTTCCTAC GGGCCGGAAC CCGGTGGCGT TTCTGCTTCG
51 GTGGAGTATG CCGTCGCTGC GCTTCGGGTA TCTGACATTG TGATTTGTGG
101 TCATTCCAAC TGTGGCGCGA TGACCGCCAT TGCCAGCTGT CAGTGCATGG
151 ACCATATGCC TGCCGTCTCC CACTGGCTGC GTTATGCCGA TTCAGCCCGC
201 GTCGTTAATG AGGCGCGCCC GCATTCCGAT TTACCGTCAA AAGCTGCGGC
251 GATGGTACGT GAAAACGTCA TTGCTCAGTT GGCTAATTTG CAAACTCATC
301 CATCGGTGCG CCTGGCGCTC GAAGAGGGGC GGATCGCCCT GCACGGCTGG
351 GTCTACGACA TTGAAAGCGG CAGCATCGCA GCTTTTGACG GCGCAACCCG
401 CCAGTTTGTG CCACTGGCCG CTAATCCTCG CGTTTGTGCC ATACCGCTAC
451 GCCAACCGAC CGCAGCGTAA CCTTATTTTT AAACCATCAG GAGTTCCACC
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501 ATGATTCAGT CACAAATTAA CCGCAATATT CGTCTTGATC TTGCCGATGC

551 CATTTTGCTC AGCAAAGCTA AAAAAGATCT CTCATTTGCC GAGATTGCCG
601 ACGGCACCGG TCTGGCAGAA GCCTTTGTAA CCGCGGCTTT GCTGGGTCAG
651 CAGGCGCTTC CTGCCGACGC CGCCCGCCTG GTCGGGGCGA AGCTGGATCT
701 CGACGAAGAC TCCATTCTAC TGTTGCAGAT GATTCCACTG CGTGGCTGCA
751 TTGATGACCG TATTCCAACT GACCCAACGA TGTATCGTTT CTATGAAATG
801 TTGCAGGTGT ACGGTACAAC CCTGAAAGCG TTGGTTCATG AGAAATTTGG
851 CGATGGCATT ATTAGCGCGA TTAACTTCAA ACTCGACGTT AAGAAAGTGG
901 CGGACCCGGA AGGTGGCGAA CGTGCGGTCA TCACCTTAGA TGGTAAATAT
951 CTGCCGACCA AACCGTTCTG ACAGCCATGC GCAACCATCA AAAGACGTTC
1001 ACGATGCTGC TGGTACTGGT GCTGATTGGT CTTAATATGC GACCACTGCT
1051 CACCTCCGTC GGGCCACTGC TACCGCAATT GCGCCAGGCG AGCGGAATGA
1101 GAGACGAATT CTCTAGATAT CGCTCAATAC TGACCATTTA AATCATACCT
1151 GACCTCCATA GCAGAAAGTC AAAAGCCTCC GACCGGAGGC TTTTGACTTG
1201 ATCGGCACGT AAGAGGTTCC AACTTTCACC ATAATGAAAT AAGATCACTA
1251 CCGGGCGTAT TTTTTGAGTT ATCGAGATTT TCAGGAGCTA AGGAAGCTAA
1301 AATGAGCCAT ATTCAACGGG AAACGTCTTG CTCGAGGCCG CGATTAAATT
1351 CCAACATGGA TGCTGATTTA TATGGGTATA AATGGGCTCG CGATAATGTC
1401 GGGCAATCAG GTGCGACAAT CTATCGATTG TATGGGAAGC CCGATGCGCC
1451 AGAGTTGTTT CTGAAACATG GCAAAGGTAG CGTTGCCAAT GATGTTACAG
1501 ATGAGATGGT CAGGCTAAAC TGGCTGACGG AATTTATGCC TCTTCCGACC
1551 ATCAAGCATT TTATCCGTAC TCCTGATGAT GCATGGTTAC TCACCACTGC
1601 GATCCCAGGG AAAACAGCAT TCCAGGTATT AGAAGAATAT CCTGATTCAG
1651 GTGAAAATAT TGTTGATGCG CTGGCAGTGT TCCTGCGCCG GTTGCATTCG
1701 ATTCCTGTTT GTAATTGTCC TTTTAACGGC GATCGCGTAT TTCGTCTCGC
1751 TCAGGCGCAA TCACGAATGA ATAACGGTTT GGTTGGTGCG AGTGATTTTG
1801 ATGACGAGCG TAATGGCTGG CCTGTTGAAC AAGTCTGGAA AGAAATGCAT
1851 AAGCTTTTGC CATTCTCACC GGATTCAGTC GTCACTCATG GTGATTTCTC
1901 ACTTGATAAC CTTATTTTTG ACGAGGGGAA ATTAATAGGT TGTATTGATG
1951 TTGGACGAGT CGGAATCGCA GACCGATACC AGGATCTTGC CATCCTATGG
2001 AACTGCCTCG GTGAGTTTTC TCCTTCATTA CAGAAACGGC TTTTTCAAAA
2051 ATATGGTATT GATAATCCTG ATATGAATAA ATTGCAGTTT CACTTGATGC
2101 TCGATGAGTT TTTCTAAATG ACCAAACAGG AAAAAACCGC CCTTAACATG
2151 GCCCGCTTTA TCAGAAGCCA GACATTAACG CTTCTGGAGA AACTCAACGA
2201 GCTGGACGCG GATGAACAGG CAGACATCTG TGAATCGCTT CACGACCACG
2251 CTGATGAGCT TTACCGCAGC TGCCTCGCGC GTTTCGGTGA TGACGGTGAA
2301 AACCTCTGAT GAGGGCCCAA ATGTAATCAC CTGGCTCACC TTCGGGTGGG
2351 CCTTTCTGCG TTGCTGGCGT TTTTCCATAG GCTCCGCCCC CCTGACGAGC
2401 ATCACAAAAA TCGATGCTCA AGTCAGAGGT GGCGAAACCC GACAGGACTA
2451 TAAAGATACC AGGCGTTTCC CCCTGGAAGC TCCCTCGTGC GCTCTCCTGT
2501 TCCGACCCTG CCGCTTACCG GATACCTGTC CGCCTTTCTC CCTTCGGGAA
2551 GCGTGGCGCT TTCTCATAGC TCACGCTGTA GGTATCTCAG TTCGGTGTAG
2601 GTCGTTCGCT CCAAGCTGGG CTGTGTGCAC GAACCCCCCG TTCAGCCCGA
2651 CCGCTGCGCC TTATCCGGTA ACTATCGTCT TGAGTCCAAC CCGGTAAGAC
2701 ACGACTTATC GCCACTGGCA GCAGCCACTG GTAACAGGAT TAGCAGAGCG
2751 AGGTATGTAG GCGGTGCTAC AGAGTTCTTG AAGTGGTGGC CTAACTACGG
2801 CTACACTAGA AGAACAGTAT TTGGTATCTG CGCTCTGCTG AAGCCAGTTA
2851 CCTCGGAAAA AGAGTTGGTA GCTCTTGATC CGGCAAACAA ACCACCGCTG
2901 GTAGCGGTGG TTTTTTTGTT TGCAAGCAGC AGATTACGCG CAGAAAAAAA
2951 GGATCTCAAG AAGATCCTTT GATTTTCTAC CGAAGAAAGG CCCACCCGTG
3001 AAGGTGAGCC AGTGAGTTGA TTGCAGTCCA GTTACGCTGG AGTCTGAGGC
3051 TCGTCCTGAA TGATATCAAG CTTGAATTCG TT

[SEQ ID NO:003] Plasmid comprising malonyl CoA reductase

<210>003

<211>8252

<212> DNA
<213>Artificial Sequence
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<220>
<223> Plasmid comprising the codon-optimized gene for malonyl CoA reductase

<400> 003

1 GAATTCCGCT AGCAGGAGCT AAGGAAGCTA AAATGTCCGG TACGGGTCGT
51 TTGGCTGGTA AAATTGCATT GATCACCGGT GGTGCTGGTA ACATTGGTTC
101 CGAGCTGACC CGCCGTTTTC TGGCCGAGGG TGCGACGGTT ATTATCAGCG
151 GCCGTAACCG TGCGAAGCTG ACCGCGCTGG CCGAGCGCAT GCAAGCCGAG
201 GCCGGCGTGC CGGCCAAGCG CATTGATTTG GAGGTGATGG ATGGTTCCGA
251 CCCTGTGGCT GTCCGTGCCG GTATCGAGGC AATCGTCGCT CGCCACGGTC
301 AGATTGACAT TCTGGTTAAC AACGCGGGCT CCGCCGGTGC CCAACGTCGC
351 TTGGCGGAAA TTCCGCTGAC GGAGGCAGAA TTGGGTCCGG GTGCGGAGGA
401 GACTTTGCAC GCTTCGATCG CGAATCTGTT GGGCATGGGT TGGCACCTGA
451 TGCGTATTGC GGCTCCGCAC ATGCCAGTTG GCTCCGCAGT TATCAACGTT
501 TCGACTATTT TCTCGCGCGC AGAGTACTAT GGTCGCATTC CGTACGTTAC
551 CCCGAAGGCA GCGCTGAACG CTTTGTCCCA GCTGGCTGCC CGCGAGCTGG
601 GCGCTCGTGG CATCCGCGTT AACACTATTT TCCCAGGTCC TATTGAGTCC
651 GACCGCATCC GTACCGTGTT TCAACGTATG GATCAACTGA AGGGTCGCCC
701 GGAGGGCGAC ACCGCCCATC ACTTTTTGAA CACCATGCGC CTGTGCCGCG
751 CAAACGACCA AGGCGCTTTG GAACGCCGCT TTCCGTCCGT TGGCGATGTT
801 GCTGATGCGG CTGTGTTTCT GGCTTCTGCT GAGAGCGCGG CACTGTCGGG
851 TGAGACGATT GAGGTCACCC ACGGTATGGA ACTGCCGGCG TGTAGCGAAA
901 CCTCCTTGTT GGCGCGTACC GATCTGCGTA CCATCGACGC GAGCGGTCGC
951 ACTACCCTGA TTTGCGCTGG CGATCAAATT GAAGAAGTTA TGGCCCTGAC
1001 GGGCATGCTG CGTACGTGCG GTAGCGAAGT GATTATCGGC TTCCGTTCTG
1051 CGGCTGCCCT GGCGCAATTT GAGCAGGCAG TGAATGAATC TCGCCGTCTG
1101 GCAGGTGCGG ATTTCACCCC GCCGATCGCT TTGCCGTTGG ACCCACGTGA
1151 CCCGGCCACC ATTGATGCGG TTTTCGATTG GGGCGCAGGC GAGAATACGG
1201 GTGGCATCCA TGCGGCGGTC ATTCTGCCGG CAACCTCCCA CGAACCGGCT
1251 CCGTGCGTGA TTGAAGTCGA TGACGAACGC GTCCTGAATT TCCTGGCCGA
1301 TGAAATTACC GGCACCATCG TTATTGCGAG CCGTTTGGCG CGCTATTGGC
1351 AATCCCAACG CCTGACCCCG GGTGCCCGTG CCCGCGGTCC GCGTGTTATC
1401 TTTCTGAGCA ACGGTGCCGA TCAAAATGGT AATGTTTACG GTCGTATTCA
1451 ATCTGCGGCG ATCGGTCAAT TGATTCGCGT TTGGCGTCAC GAGGCGGAGT
1501 TGGACTATCA ACGTGCATCC GCCGCAGGCG ATCACGTTCT GCCGCCGGTT
1551 TGGGCGAACC AGATTGTCCG TTTCGCTAAC CGCTCCCTGG AAGGTCTGGA
1601 GTTCGCGTGC GCGTGGACCG CACAGCTGCT GCACAGCCAA CGTCATATTA
1651 ACGAAATTAC GCTGAACATT CCAGCCAATA TTAGCGCGAC CACGGGCGCA
1701 CGTTCCGCCA GCGTCGGCTG GGCCGAGTCC TTGATTGGTC TGCACCTGGG
1751 CAAGGTGGCT CTGATTACCG GTGGTTCGGC GGGCATCGGT GGTCAAATCG
1801 GTCGTCTGCT GGCCTTGTCT GGCGCGCGTG TGATGCTGGC CGCTCGCGAT
1851 CGCCATAAAT TGGAACAGAT GCAAGCCATG ATTCAAAGCG AATTGGCGGA
1901 GGTTGGTTAT ACCGATGTGG AGGACCGTGT GCACATCGCT CCGGGTTGCG
1951 ATGTGAGCAG CGAGGCGCAG CTGGCAGATC TGGTGGAACG TACGCTGTCC
2001 GCATTCGGTA CCGTGGATTA TTTGATTAAT AACGCCGGTA TTGCGGGCGT
2051 GGAGGAGATG GTGATCGACA TGCCGGTGGA AGGCTGGCGT CACACCCTGT
2101 TTGCCAACCT GATTTCGAAT TATTCGCTGA TGCGCAAGTT GGCGCCGCTG
2151 ATGAAGAAGC AAGGTAGCGG TTACATCCTG AACGTTTCTT CCTATTTTGG
2201 CGGTGAGAAG GACGCGGCGA TTCCTTATCC GAACCGCGCC GACTACGCCG
2251 TCTCCAAGGC TGGCCAACGC GCGATGGCGG AAGTGTTCGC TCGTTTCCTG
2301 GGTCCAGAGA TTCAGATCAA TGCTATTGCC CCAGGTCCGG TTGAAGGCGA
2351 CCGCCTGCGT GGTACCGGTG AGCGTCCGGG CCTGTTTGCT CGTCGCGCCC
2401 GTCTGATCTT GGAGAATAAA CGCCTGAACG AATTGCACGC GGCTTTGATT
2451 GCTGCGGCCC GCACCGATGA GCGCTCGATG CACGAGTTGG TTGAATTGTT
2501 GCTGCCGAAC GACGTGGCCG CGTTGGAGCA GAACCCAGCG GCCCCTACCG
2551 CGCTGCGTGA GCTGGCACGC CGCTTCCGTA GCGAAGGTGA TCCGGCGGCA
2601 AGCTCCTCGT CCGCCTTGCT GAATCGCTCC ATCGCTGCCA AGCTGTTGGC
2651 TCGCTTGCAT AACGGTGGCT ATGTGCTGCC GGCGGATATT TTTGCAAATC
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2701 TGCCTAATCC GCCGGACCCG TTCTTTACCC GTGCGCAAAT TGACCGCGAA
2751 GCTCGCAAGG TGCGTGATGG TATTATGGGT ATGCTGTATC TGCAGCGTAT
2801 GCCAACCGAG TTTGACGTCG CTATGGCAAC CGTGTACTAT CTGGCCGATC
2851 GTAACGTGAG CGGCGAAACT TTCCATCCGT CTGGTGGTTT GCGCTACGAG
2901 CGTACCCCGA CCGGTGGCGA GCTGTTCGGC CTGCCATCGC CGGAACGTCT
2951 GGCGGAGCTG GTTGGTAGCA CGGTGTACCT GATCGGTGAA CACCTGACCG
3001 AGCACCTGAA CCTGCTGGCT CGTGCCTATT TGGAGCGCTA CGGTGCCCGT
3051 CAAGTGGTGA TGATTGTTGA GACGGAAACC GGTGCGGAAA CCATGCGTCG
3101 TCTGTTGCAT GATCACGTCG AGGCAGGTCG CCTGATGACT ATTGTGGCAG
3151 GTGATCAGAT TGAGGCAGCG ATTGACCAAG CGATCACGCG CTATGGCCGT
3201 CCGGGTCCGG TGGTGTGCAC TCCATTCCGT CCACTGCCAA CCGTTCCGCT
3251 GGTCGGTCGT AAAGACTCCG ATTGGAGCAC CGTTTTGAGC GAGGCGGAAT
3301 TTGCGGAACT GTGTGAGCAT CAGCTGACCC ACCATTTCCG TGTTGCTCGT
3351 AAGATCGCCT TGTCGGATGG CGCGTCGCTG GCGTTGGTTA CCCCGGAAAC
3401 GACTGCGACT AGCACCACGG AGCAATTTGC TCTGGCGAAC TTCATCAAGA
3451 CCACCCTGCA CGCGTTCACC GCGACCATCG GTGTTGAGTC GGAGCGCACC
3501 GCGCAACGTA TTCTGATTAA CCAGGTTGAT CTGACGCGCC GCGCCCGTGC
3551 GGAAGAGCCG CGTGACCCGC ACGAGCGTCA GCAGGAATTG GAACGCTTCA
3601 TTGAAGCCGT TCTGCTGGTT ACCGCTCCGC TGCCTCCTGA GGCAGACACG
3651 CGCTACGCAG GCCGTATTCA CCGCGGTCGT GCGATTACCG TCTAATAGAA
3701 GCTTGGCTGT TTTGGCGGAT GAGAGAAGAT TTTCAGCCTG ATACAGATTA
3751 AATCAGAACG CAGAAGCGGT CTGATAAAAC AGAATTTGCC TGGCGGCAGT
3801 AGCGCGGTGG TCCCACCTGA CCCCATGCCG AACTCAGAAG TGAAACGCCG
3851 TAGCGCCGAT GGTAGTGTGG GGTCTCCCCA TGCGAGAGTA GGGAACTGCC
3901 AGGCATCAAA TAAAACGAAA GGCTCAGTCG AAAGACTGGG CCTTTCGTTT
3951 TATCTGTTGT TTGTCGGTGA ACGCTCTCCT GAGTAGGACA AATCCGCCGG
4001 GAGCGGATTT GAACGTTGCG AAGCAACGGC CCGGAGGGTG GCGGGCAGGA
4051 CGCCCGCCAT AAACTGCCAG GCATCAAATT AAGCAGAAGG CCATCCTGAC
4101 GGATGGCCTT TTTGCGTTTC TACAAACTCT TTTGTTTATT TTTCTAAATA
4151 CATTCAAATA TGTATCCGCT CATGAGACAA TAACCCTGAT AAATGCTTCA
4201 ATAATATTGA AAAAGGAAGA GTATGAGTAT TCAACATTTC CGTGTCGCCC
4251 TTATTCCCTT TTTTGCGGCA TTTTGCCTTC CTGTTTTTGC TCACCCAGAA
4301 ACGCTGGTGA AAGTAAAAGA TGCTGAAGAT CAGTTGGGTG CACGAGTGGG
4351 TTACATCGAA CTGGATCTCA ACAGCGGTAA GATCCTTGAG AGTTTTCGCC
4401 CCGAAGAACG TTTTCCAATG ATGAGCACTT TTAAAGTTCT GCTATGTGGC
4451 GCGGTATTAT CCCGTGTTGA CGCCGGGCAA GAGCAACTCG GTCGCCGCAT
4501 ACACTATTCT CAGAATGACT TGGTTGAGTA CTCACCAGTC ACAGAAAAGC
4551 ATCTTACGGA TGGCATGACA GTAAGAGAAT TATGCAGTGC TGCCATAACC
4601 ATGAGTGATA ACACTGCGGC CAACTTACTT CTGACAACGA TCGGAGGACC
4651 GAAGGAGCTA ACCGCTTTTT TGCACAACAT GGGGGATCAT GTAACTCGCC
4701 TTGATCGTTG GGAACCGGAG CTGAATGAAG CCATACCAAA CGACGAGCGT
4751 GACACCACGA TGCTGTAGCA ATGGCAACAA CGTTGCGCAA ACTATTAACT
4801 GGCGAACTAC TTACTCTAGC TTCCCGGCAA CAATTAATAG ACTGGATGGA
4851 GGCGGATAAA GTTGCAGGAC CACTTCTGCG CTCGGCCCTT CCGGCTGGCT
4901 GGTTTATTGC TGATAAATCT GGAGCCGGTG AGCGTGGGTC TCGCGGTATC
4951 ATTGCAGCAC TGGGGCCAGA TGGTAAGCCC TCCCGTATCG TAGTTATCTA
5001 CACGACGGGG AGTCAGGCAA CTATGGATGA ACGAAATAGA CAGATCGCTG
5051 AGATAGGTGC CTCACTGATT AAGCATTGGT AACTGTCAGA CCAAGTTTAC
5101 TCATATATAC TTTAGATTGA TTTAAAACTT CATTTTTAAT TTAAAAGGAT

5151 CTAGGTGAAG ATCCTTTTTG ATAATCTCAT GACCAAAATC CCTTAACGTG
5201 AGTTTTCGTT CCACTGAGCG TCAGACCCCG TAGAAAAGAT CAAAGGATCT
5251 TCTTGAGATC CTTTTTTTCT GCGCGTAATC TGCTGCTTGC AAACAAAAAA
5301 ACCACCGCTA CCAGCGGTGG TTTGTTTGCC GGATCAAGAG CTACCAACTC
5351 TTTTTCCGAA GGTAACTGGC TTCAGCAGAG CGCAGATACC AAATACTGTC
5401 CTTCTAGTGT AGCCGTAGTT AGGCCACCAC TTCAAGAACT CTGTAGCACC
5451 GCCTACATAC CTCGCTCTGC TAATCCTGTT ACCAGTGGCT GCTGCCAGTG
5501 GCGATAAGTC GTGTCTTACC GGGTTGGACT CAAGACGATA GTTACCGGAT
5551 AAGGCGCAGC GGTCGGGCTG AACGGGGGGT TCGTGCACAC AGCCCAGCTT
5601 GGAGCGAACG ACCTACACCG AACTGAGATA CCTACAGCGT GAGCATTGAG
5651 AAAGCGCCAC GCTTCCCGAA GGGAGAAAGG CGGACAGGTA TCCGGTAAGC
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5701 GGCAGGGTCG GAACAGGAGA GCGCACGAGG GAGCTTCCAG GGGGAAACGC
5751 CTGGTATCTT TATAGTCCTG TCGGGTTTCG CCACCTCTGA CTTGAGCGTC
5801 GATTTTTGTG ATGCTCGTCA GGGGGGCGGA GCCTATGGAA AAACGCCAGC
5851 AACGCGGCCT TTTTACGGTT CCTGGCCTTT TGCTGGCCTT TTGCTCACAT
5901 GTTCTTTCCT GCGTTATCCC CTGATTCTGT GGATAACCGT ATTACCGCCT
5951 TTGAGTGAGC TGATACCGCT CGCCGCAGCC GAACGACCGA GCGCAGCGAG
6001 TCAGTGAGCG AGGAAGCGGA AGAGCGCCTG ATGCGGTATT TTCTCCTTAC
6051 GCATCTGTGC GGTATTTCAC ACCGCATATG GTGCACTCTC AGTACAATCT
6101 GCTCTGATGC CGCATAGTTA AGCCAGTATA CACTCCGCTA TCGCTACGTG
6151 ACTGGGTCAT GGCTGCGCCC CGACACCCGC CAACACCCGC TGACGCGCCC
6201 TGACGGGCTT GTCTGCTCCC GGCATCCGCT TACAGACAAG CTGTGACCGT
6251 CTCCGGGAGC TGCATGTGTC AGAGGTTTTC ACCGTCATCA CCGAAACGCG
6301 CGAGGCAGCT GCGGTAAAGC TCATCAGCGT GGTCGTGAAG CGATTCACAG
6351 ATGTCTGCCT GTTCATCCGC GTCCAGCTCG TTGAGTTTCT CCAGAAGCGT
6401 TAATGTCTGG CTTCTGATAA AGCGGGCCAT GTTAAGGGCG GTTTTTTCCT
6451 GTTTGGTCAC TGATGCCTCC GTGTAAGGGG GATTTCTGTT CATGGGGGTA
6501 ATGATACCGA TGAAACGAGA GAGGATGCTC ACGATACGGG TTACTGATGA
6551 TGAACATGCC CGGTTACTGG AACGTTGTGA GGGTAAACAA CTGGCGGTAT
6601 GGATGCGGCG GGACCAGAGA AAAATCACTC AGGGTCAATG CCAGCGCTTC
6651 GTTAATACAG ATGTAGGTGT TCCACAGGGT AGCCAGCAGC ATCCTGCGAT
6701 GCAGATCCGG AACATAATGG TGCAGGGCGC TGACTTCCGC GTTTCCAGAC
6751 TTTACGAAAC ACGGAAACCG AAGACCATTC ATGTTGTTGC TCAGGTCGCA
6801 GACGTTTTGC AGCAGCAGTC GCTTCACGTT CGCTCGCGTA TCGGTGATTC
6851 ATTCTGCTAA CCAGTAAGGC AACCCCGCCA GCCTAGCCGG GTCCTCAACG
6901 ACAGGAGCAC GATCATGCGC ACCCGTGGCC AGGACCCAAC GCTGCCCGAG
6951 ATGCGCCGCG TGCGGCTGCT GGAGATGGCG GACGCGATGG ATATGTTCTG
7001 CCAAGGGTTG GTTTGCGCAT TCACAGTTCT CCGCAAGAAT TGATTGGCTC
7051 CAATTCTTGG AGTGGTGAAT CCGTTAGCGA GGTGCCGCCG GCTTCCATTC
7101 AGGTCGAGGT GGCCCGGCTC CATGCACCGC GACGCAACGC GGGGAGGCAG
7151 ACAAGGTATA GGGCGGCGCC TACAATCCAT GCCAACCCGT TCCATGTGCT
7201 CGCCGAGGCG GCATAAATCG CCGTGACGAT CAGCGGTCCA GTGATCGAAG
7251 TTAGGCTGGT AAGAGCCGCG AGCGATCCTT GAAGCTGTCC CTGATGGTCG
7301 TCATCTACCT GCCTGGACAG CATGGCCTGC AACGCGGGCA TCCCGATGCC
7351 GCCGGAAGCG AGAAGAATCA TAATGGGGAA GGCCATCCAG CCTCGCGTCG
7401 CGAACGCCAG CAAGACGTAG CCCAGCGCGT CGGCCGCCAT GCCGGCGATA
7451 ATGGCCTGCT TCTCGCCGAA ACGTTTGGTG GCGGGACCAG TGACGAAGGC
7501 TTGAGCGAGG GCGTGCAAGA TTCCGAATAC CGCAAGCGAC AGGCCGATCA
7551 TCGTCGCGCT CCAGCGAAAG CGGTCCTCGC CGAAAATGAC CCAGAGCGCT
7601 GCCGGCACCT GTCCTACGAG TTGCATGATA AAGAAGACAG TCATAAGTGC
7651 GGCGACGATA GTCATGCCCC GCGCCCACCG GAAGGAGCTG ACTGGGTTGA
7701 AGGCTCTCAA GGGCATCGGT CGACGCTCTC CCTTATGCGA CTCCTGCATT
7751 AGGAAGCAGC CCAGTAGTAG GTTGAGGCCG TTGAGCACCG CCGCCGCAAG
7801 GAATGGTGCA TGCAAGGAGA TGGCGCCCAA CAGTCCCCCG GCCACGGGGC
7851 CTGCCACCAT ACCCACGCCG AAACAAGCGC TCATGAGCCC GAAGTGGCGA
7901 GCCCGATCTT CCCCATCGGT GATGTCGGCG ATATAGGCGC CAGCAACCGC
7951 ACCTGTGGCG CCGGTGATGC CGGCCACGAT GCGTCCGGCG TAGAGGATCC
8001 GGGCTTATCG ACTGCACGGT GCACCAATGC TTCTGGCGTC AGGCAGCCAT
8051 CGGAAGCTGT GGTATGGCTG TGCAGGTCGT AAATCACTGC ATAATTCGTG
8101 TCGCTCAAGG CGCACTCCCG TTCTGGATAATGTTTTTTGC GCCGACATCA
8151 TAACGGTTCT GGCAAATATT CTGAAATGAG CTGTTGACAA TTAATCATCG
8201 GCTCGTATAA TGTGTGGAAT TGTGAGCGGA TAACAATTTC ACACAGGAAA
8251 CA

[SEQ ID NO:004] pkk223 plasmid comprising kgd

<210>004

<211>8303

<212> DNA
<213>Artificial Sequence
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<220>
<223> pkk223 plasmid comprising the kgd gene from xx

<400> 004

1 TTCTGTTTCC TGTGTGAAAT TGTTATCCGC TCACAATTCC ACACATTATA

51 CGAGCCGATG ATTAATTGTC AACAGCTCAT TTCAGAATAT TTGCCAGAAC

101 CGTTATGATG TCGGCGCAAA AAACATTATC CAGAACGGGA GTGCGCCTTG
151 AGCGACACGA ATTATGCAGT GATTTACGAC CTGCACAGCC ATACCACAGC
201 TTCCGATGGC TGCCTGACGC CAGAAGCATT GGTGCACCGT GCAGTCGATA
251 AGCCCGGATC CTCTACGCCG GACGCATCGT GGCCGGCATC ACCGGCGCCA
301 CAGGTGCGGT TGCTGGCGCC TATATCGCCG ACATCACCGA TGGGGAAGAT
351 CGGGCTCGCC ACTTCGGGCT CATGAGCGCT TGTTTCGGCG TGGGTATGGT
401 GGCAGGCCCC GTGGCCGGGG GACTGTTGGG CGCCATCTCC TTGCATGCAC
451 CATTCCTTGC GGCGGCGGTG CTCAACGGCC TCAACCTACT ACTGGGCTGC
501 TTCCTAATGC AGGAGTCGCA TAAGGGAGAG CGTCGACCGA TGCCCTTGAG
551 AGCCTTCAAC CCAGTCAGCT CCTTCCGGTG GGCGCGGGGC ATGACTATCG
601 TCGCCGCACT TATGACTGTC TTCTTTATCA TGCAACTCGT AGGACAGGTG
651 CCGGCAGCGC TCTGGGTCAT TTTCGGCGAG GACCGCTTTC GCTGGAGCGC
701 GACGATGATC GGCCTGTCGC TTGCGGTATT CGGAATCTTG CACGCCCTCG
751 CTCAAGCCTT CGTCACTGGT CCCGCCACCA AACGTTTCGG CGAGAAGCAG
801 GCCATTATCG CCGGCATGGC GGCCGACGCG CTGGGCTACG TCTTGCTGGC
851 GTTCGCGACG CGAGGCTGGA TGGCCTTCCC CATTATGATT CTTCTCGCTT
901 CCGGCGGCAT CGGGATGCCC GCGTTGCAGG CCATGCTGTC CAGGCAGGTA
951 GATGACGACC ATCAGGGACA GCTTCAAGGA TCGCTCGCGG CTCTTACCAG
1001 CCTAACTTCG ATCACTGGAC CGCTGATCGT CACGGCGATT TATGCCGCCT
1051 CGGCGAGCAC ATGGAACGGG TTGGCATGGA TTGTAGGCGC CGCCCTATAC
1101 CTTGTCTGCC TCCCCGCGTT GCGTCGCGGT GCATGGAGCC GGGCCACCTC
1151 GACCTGAATG GAAGCCGGCG GCACCTCGCT AACGGATTCA CCACTCCAAG
1201 AATTGGAGCC AATCAATTCT TGCGGAGAAC TGTGAATGCG CAAACCAACC
1251 CTTGGCAGAA CATATCCATC GCGTCCGCCA TCTCCAGCAG CCGCACGCGG
1301 CGCATCTCGG GCAGCGTTGG GTCCTGGCCA CGGGTGCGCA TGATCGTGCT
1351 CCTGTCGTTG AGGACCCGGC TAGGCTGGCG GGGTTGCCTT ACTGGTTAGC
1401 AGAATGAATC ACCGATACGC GAGCGAACGT GAAGCGACTG CTGCTGCAAA
1451 ACGTCTGCGA CCTGAGCAAC AACATGAATG GTCTTCGGTT TCCGTGTTTC
1501 GTAAAGTCTG GAAACGCGGA AGTCAGCGCC CTGCACCATT ATGTTCCGGA
1551 TCTGCATCGC AGGATGCTGC TGGCTACCCT GTGGAACACC TACATCTGTA
1601 TTAACGAAGC GCTGGCATTG ACCCTGAGTG ATTTTTCTCT GGTCCCGCCG
1651 CATCCATACC GCCAGTTGTT TACCCTCACA ACGTTCCAGT AACCGGGCAT
1701 GTTCATCATC AGTAACCCGT ATCGTGAGCA TCCTCTCTCG TTTCATCGGT
1751 ATCATTACCC CCATGAACAG AAATCCCCCT TACACGGAGG CATCAGTGAC
1801 CAAACAGGAA AAAACCGCCC TTAACATGGC CCGCTTTATC AGAAGCCAGA
1851 CATTAACGCT TCTGGAGAAA CTCAACGAGC TGGACGCGGA TGAACAGGCA
1901 GACATCTGTG AATCGCTTCA CGACCACGCT GATGAGCTTT ACCGCAGCTG
1951 CCTCGCGCGT TTCGGTGATG ACGGTGAAAA CCTCTGACAC ATGCAGCTCC
2001 CGGAGACGGT CACAGCTTGT CTGTAAGCGG ATGCCGGGAG CAGACAAGCC
2051 CGTCAGGGCG CGTCAGCGGG TGTTGGCGGG TGTCGGGGCG CAGCCATGAC
2101 CCAGTCACGT AGCGATAGCG GAGTGTATAC TGGCTTAACT ATGCGGCATC
2151 AGAGCAGATT GTACTGAGAG TGCACCATAT GCGGTGTGAA ATACCGCACA
2201 GATGCGTAAG GAGAAAATAC CGCATCAGGC GCTCTTCCGC TTCCTCGCTC
2251 ACTGACTCGC TGCGCTCGGT CGTTCGGCTG CGGCGAGCGG TATCAGCTCA
2301 CTCAAAGGCG GTAATACGGT TATCCACAGA ATCAGGGGAT AACGCAGGAA
2351 AGAACATGTG AGCAAAAGGC CAGCAAAAGG CCAGGAACCG TAAAAAGGCC
2401 GCGTTGCTGG CGTTTTTCCA TAGGCTCCGC CCCCCTGACG AGCATCACAA
2451 AAATCGACGC TCAAGTCAGA GGTGGCGAAA CCCGACAGGA CTATAAAGAT
2501 ACCAGGCGTT TCCCCCTGGA AGCTCCCTCG TGCGCTCTCC TGTTCCGACC
2551 CTGCCGCTTA CCGGATACCT GTCCGCCTTT CTCCCTTCGG GAAGCGTGGC
2601 GCTTTCTCAA TGCTCACGCT GTAGGTATCT CAGTTCGGTG TAGGTCGTTC
2651 GCTCCAAGCT GGGCTGTGTG CACGAACCCC CCGTTCAGCC CGACCGCTGC
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2701 GCCTTATCCG GTAACTATCG TCTTGAGTCC AACCCGGTAA GACACGACTT
2751 ATCGCCACTG GCAGCAGCCA CTGGTAACAG GATTAGCAGA GCGAGGTATG
2801 TAGGCGGTGC TACAGAGTTC TTGAAGTGGT GGCCTAACTA CGGCTACACT
2851 AGAAGGACAG TATTTGGTAT CTGCGCTCTG CTGAAGCCAG TTACCTTCGG
2901 AAAAAGAGTT GGTAGCTCTT GATCCGGCAA ACAAACCACC GCTGGTAGCG
2051 GTGGTTTTTT TGTTTGCAAG CAGCAGATTA CGCGCAGAAA AAAAGGATCT
3001 CAAGAAGATC CTTTGATCTT TTCTACGGGG TCTGACGCTC AGTGGAACGA
3051 AAACTCACGT TAAGGGATTT TGGTCATGAG ATTATCAAAA AGGATCTTCA
3101 CCTAGATCCT TTTAAATTAA AAATGAAGTT TTAAATCAAT CTAAAGTATA

3151 TATGAGTAAA CTTGGTCTGA CAGTTACCAA TGCTTAATCA GTGAGGCACC
3201 TATCTCAGCG ATCTGTCTAT TTCGTTCATC CATAGTTGCC TGACTCCCCG
3251 TCGTGTAGAT AACTACGATA CGGGAGGGCT TACCATCTGG CCCCAGTGCT
3301 GCAATGATAC CGCGAGACCC ACGCTCACCG GCTCCAGATT TATCAGCAAT
3351 AAACCAGCCA GCCGGAAGGG CCGAGCGCAG AAGTGGTCCT GCAACTTTAT
3401 CCGCCTCCAT CCAGTCTATT AATTGTTGCC GGGAAGCTAG AGTAAGTAGT
3451 TCGCCAGTTA ATAGTTTGCG CAACGTTGTT GCCATTGCTA CAGCATCGTG
3501 GTGTCACGCT CGTCGTTTGG TATGGCTTCA TTCAGCTCCG GTTCCCAACG
3551 ATCAAGGCGA GTTACATGAT CCCCCATGTT GTGCAAAAAA GCGGTTAGCT
3601 CCTTCGGTCC TCCGATCGTT GTCAGAAGTA AGTTGGCCGC AGTGTTATCA
3651 CTCATGGTTA TGGCAGCACT GCATAATTCT CTTACTGTCA TGCCATCCGT
3701 AAGATGCTTT TCTGTGACTG GTGAGTACTC AACCAAGTCA TTCTGAGAAT
3751 AGTGTATGCG GCGACCGAGT TGCTCTTGCC CGGCGTCAAC ACGGGATAAT
3801 ACCGCGCCAC ATAGCAGAAC TTTAAAAGTG CTCATCATTG GAAAACGTTC
3851 TTCGGGGCGA AAACTCTCAA GGATCTTACC GCTGTTGAGA TCCAGTTCGA
3901 TGTAACCCAC TCGTGCACCC AACTGATCTT CAGCATCTTT TACTTTCACC
3951 AGCGTTTCTG GGTGAGCAAA AACAGGAAGG CAAAATGCCG CAAAAAAGGG
4001 AATAAGGGCG ACACGGAAAT GTTGAATACT CATACTCTTC CTTTTTCAAT
4051 ATTATTGAAG CATTTATCAG GGTTATTGTC TCATGAGCGG ATACATATTT
4101 GAATGTATTT AGAAAAATAA ACAAAAGAGT TTGTAGAAAC GCAAAAAGGC
4151 CATCCGTCAG GATGGCCTTC TGCTTAATTT GATGCCTGGC AGTTTATGGC
4201 GGGCGTCCTG CCCGCCACCC TCCGGGCCGT TGCTTCGCAA CGTTCAAATC
4251 CGCTCCCGGC GGATTTGTCC TACTCAGGAG AGCGTTCACC GACAAACAAC
4301 AGATAAAACG AAAGGCCCAG TCTTTCGACT GAGCCTTTCG TTTTATTTGA
4351 TGCCTGGCAG TTCCCTACTC TCGCATGGGG AGACCCCACA CTACCATCGG
4401 CGCTACGGCG TTTCACTTCT GAGTTCGGCA TGGGGTCAGG TGGGACCACC
4451 GCGCTACTGC CGCCAGGCAA ATTCTGTTTT ATCAGACCGC TTCTGCGTTC
4501 TGATTTAATC TGTATCAGGC TGAAAATCTT CTCTCATCCG CCAAAACAGC
4551 CAAGCTTCTA TTAACCGAAC GCTTCGTCCA AGATTTCTTG CTGCTCCACG
4601 GCATGAACCT TCGAGGAACC GCTGCTCGGC GCAGACATCG CGCGACGGGA
4651 GATACGCTTG ATGCCCGCCA ACTTGTCCGG CAGCAACTCC GGCAACTCCA
4701 AACCGAAACG CGGCCAGGCG CCCTGGTTCG CTGGTTCCTC CTGGACCCAA
4751 AAGAACTCTT TGACATTTTC GTAACGATCC AGGGTTTCAC GCAGACGACG
4801 ACGCGGCAAC GGCGCCAGTT GCTCCAGACG CACAATTGCC AGATCATTAC
4851 GGTTGTCTTT CGCCTTGCGT GCCGCCAATT CATAATACAA CTTACCGGAG
4901 GTCAACAGAA TACGGCTAAC TTTATTGCGG TCGCCGATAC CATCCTCGTA
4951 GGTCGGTTCC TCCAGGACGC TACGGAATTT AATCTCGGTA AAATCCTTAA
5001 TCTCCGAAAC CGCCGCCTTG TGGCGCAGCA TGGATTTCGG GGTAAACACG
5051 ATCAACGGAC GTTGGATGCC GTCCAACGCG TGGCGGCGCA GCAAGTGAAA
5101 GTAATTGGAC GGGGTGCTCG GCATCGCGAT CGTCATGCTA CCCTCAGCCC
5151 ACAGCTGCAA AAAGCGCTCA ATGCGCGCCG ACGTGTGGTC CGGGCCCTGA
5201 CCCTCGTGGC CGTGTGGCAG CAACAGAACA ACGTTGGACA GCTGACCCCA
5251 TTTCGCTTCG CCCGAGCTGA TGAACTCGTC AATGATCGAC TGGGCACCAT
5301 TAACAAAGTC GCCGAATTGC GCCTCCCACA GCACAACCGC GTCTGGATTG
5351 CCAACGGTAT AACCGTACTC AAAACCCACA GCCGCGTATT CCGACAACGG
5401 CGAATCATAA ACCAGGAACT TACCACCGGT CGGGCTGCCG TCGCTGTTAG
5451 TCGCCAGCAG CTGCAGCGGG GTGAACTCCT CGCCGGTGTG ACGGTCGATC
5501 AGCACAGAAT GACGCTGGCT AAAGGTGCCA CGACGAGAGT CTTGACCGCT
5551 CAGACGGACC AGCTTGCCCT CAGCAACCAG GCTGCCCAGC GCCAGCAACT
5601 CACCAAACGC CCAGTCAATC TTACCCTCAT ACGCCATCTC ACGACGCTTT
5651 TCCAGCACCG GCTGAACGCG CGGGTGTGCC GTGAAACCGT TAGGCAGCGC
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5701 CAGGAAGGCA TCACCGATAC GTGCCAGCAG GGATTTGTCA ACAGCGGTCG
5751 CCAGGCCCGC TGGGATCATT TGGTCCGACT CGACGCTCTC CGACGGTTGG
5801 ACGCCGTGCT TCTCCAGTTC GCGCACTTCG TTGAACACAC GCTCCAGTTG
5851 GCCCTGGTAA TCGCGCAGCG CATCCTCCGC CTCTTTCATG CTGATGTCGC
5901 CACGACCGAT CAGAGCCTCG GTGTAGGATT TACGGGCGCC ACGCTTGGTG
5951 TCCACGACGT CATAGACATA CGGATTGGTC ATAGATGGAT CGTCACCCTC
6001 ATTATGACCA CGACGACGAT AGCACAGCAT GTCAATAACA ACGTCCTTTT
6051 TAAAGCGTTG GCGGAAGTCA ACTGCCAAAC GCGCAACCCA GACACACGCT
6101 TCTGGATCGT CGCCGTTCAC GTGGAAGATT GGCGCACCGA TCATCTTCGC
6151 CACATCCGTG CAGTACTCGC TCGAACGAGA GTATTCCGGA GCGGTGGTGA
6201 AGCCGATTTG GTTGTTCDNA NCBRNDRVST MNARKCADNA TGTRHNAXND
6251 NACMWWWDNA CMACAATGAT GTGAATCGTA CCACCCACAC GATAGCCAGG
6301 CAGATTTGCC AGATTCAGCG TCTCCGCAAC AACGCCTTGA CCCGCGAAGG
6351 CCGCATCACC GTGCAGCATC AACGGAACGA CGGAGAATGC ACGTTGGCCG
6401 TCGGAGTCAA TGGAACCGTG GTCCAGCAGG TCTTGCTTCG CACGCACCAA
6451 ACCTTCCAGC ACTGGATCGA CCGCTTCCAA ATGGGACGGA TTTGCCGTCA
6501 GGGAAACCTG AATATCGTTA TCGCCAAACA TTTGCAGATA CAGACCCGTC
6551 GCACCCAGGT GGTACTTGAC ATCGCCGGAA CCGTGAGCCT GGGACGGGTT
6601 CAGATTGCCT TCAAACTCCG TAAAGATTTG CGAATACGGT TTGCCCACGA
6651 TGTTCGCCAG GACATTCAAG CGACCACGGT GCGGCATGCC AATGACCACT
6701 TCATCCAAAC CATGCTCGGC ACATTGGTCA ATCGCCGCGT CCATCATTGG
6751 AATAACAGAT TCCGCACCCT CCAGGCTAAA ACGCTTTTGG CCCACATACT
6801 TGGTTTGCAG GAAGGTTTCA AACGCCTCCG CTGCGTTCAG TTTCGACAAG
6851 ATGTACTTTT GTTGAGCAAC GGTCGGTTTG ACGTGCTTCG TCTCGACACG
6901 CTGCTCCAGC CACTCCTTTT GTTCCGGGTC CAGAATGTGC GCGTACTCAA
6951 CACCGATGTG ACGGCAGTAC GCGTCGCGCA GCAAACCCAG CACGTCACGC
7001 AGCTTTTTGT ATTGAGCACC CGCGAAACCG TCAACCTTAA AGACGCGGTC
7051 CAGGTCCCAC AGAGTCAGGC CATGCGTCAA CACCTCCAAA TCCGGATGCG
7101 AACGAAAGCG CGCCTTATCC AAGCGCAACG GGTCGGTGTC CGCCATCAGA
7151 TGGCCGCGGT TGCGATAGGC CGCGATCAGG TTCATCACAC GTGCGTTCTT
7201 GTCAACGATC GAGTCCGGAT TATCGGTGCT CCAACGCACT GGCAGGTACG
7251 GGATGCTCAG CTCGCGGAAG ACCTCATCCC AGAAGCCATC AGACAACAGC
7301 AGTTCATGAA TGGTACGCAG GAAGTCACCG CTTTCCGCAC CTTGAATGAT
7351 ACGGTGGTCG TAGGTAGAAG TCAGGGTAAT CAGTTTGCCA ATACCCAGCT
7401 CAGCGATGCG TTCCTCGGAC GCGCCTTGGA ACTCCGCCGG ATATTCCATC
7451 GCACCGACAC CGATGATAGC ACCTTGACCT GGCATCAGGC GTGGCACAGA
7501 GTGCACCGTG CCAATCGTGC CCGGATTCGT CAGCGAAATC GTAACGCCAG
7551 CGAAGTCCTC GGTGGTCAGT TTACCATCAC GAGCACGACG GACGATGTCC
7601 TCGTACGCGG TAACGAACTG CGCGAAGCGC ATCGTCTCGC AACGTTTGAT
7651 ACCGGCCACC ACCAGAGAGC GCTTGCCATC TTTACCTTGC AGGTCAATAG
7701 CCAGACCCAG ATTGGTGTGC GCAGGAGTAA CCGCCGTCGG CTTACCGTCC
7751 ACCTCCGTGT AGTGGCGATT CATATTCGGG AACTTCTTAA CCGCCTGAAC
7801 CAGAGCATAA CCCAGCAAAT GGGTAAAGCT GATTTTACCA CCACGCGTGC
7851 GTTTCAACTG ATTATTGATC ACGATACGAT TATCGATCAA CAATTTCGCT
7901 GGCACAGCAC GCACCGAGGT CGCCGTAGGC ACTTCCAGCG ACGCGCTCAT
7951 GTTCTTCACG ACAGCAGCCG CCGCACCACG CAGGACAGCA ACTTCATCGC
8001 CTTCGGCTGG CGGAGGCACC GCGGTCTTGG CGGCCAGAGC CGCCACGACA
8051 CCGTTGCCCG CTGCGGCCGT GTCGGCCGGT TTCGGCGGCG CTTGCGGAGC
8101 CGCCGCTGCC GCACGCTCAG CGACCAAAGG GCTGGTCACA CGAGTCGGCT
8151 CAGCAGCCGG TTGGGAAGTC GGCTCCGGGC TATAGTCCAC CAGAAACTCA
8201 TGCCAGCTTG GGTCAACGGA AGACGGATCA TCACGAAATT TACGATACAT
8251 ACCAACACGA GACGGGTCCT GAGTCACCAT GGATATATCT CCTTCTTAAA
8301 GAA

[SEQ ID NO:005] pSMART-HC-Amp plasmid

<210>005

<211>1833

<212> DNA
<213>Artificial Sequence
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<220>
<223> pSMART plasmid, high copy with Ampicillin variety
<400> 005

GACGAATTCTCTAGATATCGCTCAATACTGACCATTTAAATCATACCTGA
CCTCCATAGCAGAAAGTCAAAAGCCTCCGACCGGAGGCTTTTGACTTGAT
CGGCACGTAAGAGGTTCCAACTTTCACCATAATGAAATAAGATCACTACC
GGGCGTATTTTTTGAGTTATCGAGATTTTCAGGAGCTAAGGAAGCTAAAA
TGAGTATTCAACATTTCCGTGTCGCCCTTATTCCCTTTTTTGCGGCATTT
TGCCTTCCTGTTTTTGCTCACCCAGAAACGCTGGTGAAAGTAAAAGATGC
TGAAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACA
GCGGTAAGATCCTTGAGAGTTTACGCCCCGAAGAACGTTTTCCAATGATG
AGCACTTTTAAAGTTCTGCTATGTGGCGCGGTATTATCCCGTATTGACGC
CGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGG
TTGAGTACTCACCAGTCACAGAAAAGCATCTCACGGATGGCATGACAGTA
AGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGCGGCCAA
CTTACTTCTGGCAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTITGC
ACAACATGGGGGATCATGTAACTCGCCTTGATCGTTGGGAACCGGAGCTG
AATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCTGTAGCAAT
GGCAACAACGTTGCGCAAACTATTAACTGGCGAACTACTTACTCTAGCTT
CCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGATCA
CTTCTGCGCTCGGCCCTCCCGGCTGGCTGGTTTATTGCTGATAAATCTGG
AGCCGGTGAGCGTGGGTCTCGCGGTATCATTGCAGCACTGGGGCCAGATG
GTAAGCCCTCCCGCATCGTAGTTATCTACACGACGGGGAGTCAGGCAACT
ATGGATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTCACTGATTAA
GCATTGGTAATGAGGGCCCAAATGTAATCACCTGGCTCACCTTCGGGTGG
GCCTTTCTGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAG
CATCACAAAAATCGATGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACT
ATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTG
TTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGA
AGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTA
GGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCG
ACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGA
CACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGC
GAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACG
GCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTT
ACCTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCT
GGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAA
AGGATCTCAAGAAGATCCTTTGATTTTCTACCGAAGAAAGGCCCACCCGT
GAAGGTGAGCCAGTGAGTTGATTGCAGTCCAGTTACGCTGGAGTCTGAGG
CTCGTCCTGAATGATATCAAGCTTGAATTCGTT

[SEQ ID NO:006] pPSMART-LC-Kan

<210>006

<211>1980

<212> DNA

<213>Artificial Sequence

<220>

<223> pSMART-LC-Kan, low copy with Kanamycin resistance
<400> 006

GACGAATTCTCTAGATATCGCTCAATACTGACCATTTAAATCATACCTGA
CCTCCATAGCAGAAAGTCAAAAGCCTCCGACCGGAGGCTTTTGACTTGAT
CGGCACGTAAGAGGTTCCAACTTTCACCATAATGAAATAAGATCACTACC
GGGCGTATTTTTTGAGTTATCGAGATTTTCAGGAGCTAAGGAAGCTAAAA
2TGAGCCATATTCAACGGGAAACGTCTTGCTCGAGGCCGCGATTAAATTCC
2AACATGGATGCTGATTTATATGGGTATAAATGGGCTCGCGATAATGTCGG
GCAATCAGGTGCGACAATCTATCGATTGTATGGGAAGCCCGATGCGCCAG
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AGTTGTTTCTGAAACATGGCAAAGGTAGCGTTGCCAATGATGTTACAGAT
GAGATGGTCAGGCTAAACTGGCTGACGGAATTTATGCCTCTTCCGACCAT
CAAGCATTTTATCCGTACTCCTGATGATGCATGGTTACTCACCACTGCGA
TCCCAGGGAAAACAGCATTCCAGGTATTAGAAGAATATCCTGATTCAGGT
GAAAATATTGTTGATGCGCTGGCAGTGTTCCTGCGCCGGTTGCATTCGAT
TCCTGTTTGTAATTGTCCTTTTAACGGCGATCGCGTATTTCGTCTCGCTC
AGGCGCAATCACGAATGAATAACGGTTTGGTTGGTGCGAGTGATTTTGAT
GACGAGCGTAATGGCTGGCCTGTTGAACAAGTCTGGAAAGAAATGCATAA
GCTTTTGCCATTCTCACCGGATTCAGTCGTCACTCATGGTGATTTCTCAC
TTGATAACCTTATTTTTGACGAGGGGAAATTAATAGGTTGTATTGATGTT
GGACGAGTCGGAATCGCAGACCGATACCAGGATCTTGCCATCCTATGGAA
CTGCCTCGGTGAGTTTTCTCCTTCATTACAGAAACGGCTTTTTCAAAAAT
ATGGTATTGATAATCCTGATATGAATAAATTGCAGTTTCACTTGATGCTC
GATGAGTTTTTCTAAATGACCAAACAGGAAAAAACCGCCCTTAACATGGC
CCGCTTTATCAGAAGCCAGACATTAACGCTTCTGGAGAAACTCAACGAGC
TGGACGCGGATGAACAGGCAGACATCTGTGAATCGCTTCACGACCACGCT
GATGAGCTTTACCGCAGCTGCCTCGCGCGTTTCGGTGATGACGGTGAAAA
2CCTCTGATGAGGGCCCAAATGTAATCACCTGGCTCACCTTCGGGTGGGCC
2TTTCTGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCAT
CACAAAAATCGATGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATA
AAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTC
CGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGC
GTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGT
CGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACC
GCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACAC
GACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAG
GTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCT
ACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACC
TCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGT
AGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGG
ATCTCAAGAAGATCCTTTGATTTTCTACCGAAGAAAGGCCCACCCGTGAA
GGTGAGCCAGTGAGTTGATTGCAGTCCAGTTACGCTGGAGTCTGAGGCTC
GTCCTGAATGATATCAAGCTTGAATTCGTT

[SEQ ID NO:007] pBT-3 plasmid

<210>007

<211>2404

<212> DNA
<213>Artificial Sequence
<220>

<223> pBT-3 plasmid
<400> 007

AACGAATTCAAGCTTGATATCATTCAGGACGAGCCTCAGACTCCAGCGTA
ACTGGACTGAAAACAAACTAAAGCGCCCTTGTGGCGCTTTAGTTTTIGTTC
CGCGGCCACCGGCTGGCTCGCTTCGCTCGGCCCGTGGACAACCCTGCTGG
ACAAGCTGATGGACAGGCTGCGCCTGCCCACGAGCTTGACCACAGGGATT
GCCCACCGGCTACCCAGCCTTCGACCACATACCCACCGGCTCCAACTGCG
CGGCCTGCGGCCTTGCCCCATCAATTTTTTTAATTTTCTCTGGGGAAAAG
CCTCCGGCCTGCGGCCTGCGCGCTTCGCTTGCCGGTTGGACACCAAGTGG
AAGGCGGGTCAAGGCTCGCGCAGCGACCGCGCAGCGGCTTGGCCTTGACG
CGCCTGGAACGACCCAAGCCTATGCGAGTGGGGGCAGTCGAAGGCGAAGC
CCGCCCGCCTGCCCCCCGAGCCTCACGGCGGCGAGTGCGGGGGTTCCAAG
GGGGCAGCGCCACCTTGGGCAAGGCCGAAGGCCGCGCAGTCGATCAACAA
GCCCCGGAGGGGCCACTTTTTGCCGGAGGGGGAGCCGCGCCGAAGGCGTG
GGGGAACCCCGCAGGGGTGCCCTTCTTTGGGCACCAAAGAACTAGATATA
GGGCGAAATGCGAAAGACTTAAAAATCAACAACTTAAAAAAGGGGGGTAC
GCAACAGCTCATTGCGGCACCCCCCGCAATAGCTCATTGCGTAGGTTAAA
GAAAATCTGTAATTGACTGCCACTTTTACGCAACGCATAATTGTTGTCGC
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GCTGCCGAAAAGTTGCAGCTGATTGCGCATGGTGCCGCAACCGTGCGGCA
CCCTACCGCATGGAGATAAGCATGGCCACGCAGTCCAGAGAAATCGGCAT
TCAAGCCAAGAACAAGCCCGGTCACTGGGTGCAAACGGAACGCAAAGCGC
ATGAGGCGTGGGCCGGGCTTATTGCGAGGAAACCCACGGCGGCAATGCTG
CTGCATCACCTCGTGGCGCAGATGGGCCACCAGAACGCCGTGGTGGTCAG
CCAGAAGACACTTTCCAAGCTCATCGGACGTTCTTTGCGGACGGTCCAAT
ACGCAGTCAAGGACTTGGTGGCCGAGCGCTGGATCTCCGTCGTGAAGCTC
AACGGCCCCGGCACCGTGTCGGCCTACGTGGTCAATGACCGCGTGGCGTG
GGGCCAGCCCCGCGACCAGTTGCGCCTGTCGGTGTTCAGTGCCGCCGTGG
TGGTTGATCACGACGACCAGGACGAATCGCTGTTGGGGCATGGCGACCTG
CGCCGCATCCCGACCCTGTATCCGGGCGAGCAGCAACTACCGACCGGCCC
CGGCGAGGAGCCGCCCAGCCAGCCCGGCATTCCGGGCATGGAACCAGACC
TGCCAGCCTTGACCGAAACGGAGGAATGGGAACGGCGCGGGCAGCAGCGC
CTGCCGATGCCCGATGAGCCGTGTTTTCTGGACGATGGCGAGCCGTTGGA
GCCGCCGACACGGGTCACGCTGCCGCGCCGGTAGTACGTAAGAGGTTCCA
ACTTTCACCATAATGAAATAAGATCACTACCGGGCGTATTTTTTGAGTTA
TCGAGATTTTCAGGAGCTAAGGAAGCTAAAATGGAGAAAAAAATCACTGG
ATATACCACCGTTGATATATCCCAATGGCATCGTAAAGAACATTTTGAGG
CATTTCAGTCAGTTGCTCAATGTACCTATAACCAGACCGTTCAGCTGGAT
ATTACGGCCTTTTTAAAGACCGTAAAGAAAAATAAGCACAAGTTTTATCC
GGCCTTTATTCACATTCTTGCCCGCCTGATGAATGCTCATCCGGAATTCC
GTATGGCAATGAAAGACGGTGAGCTGGTGATATGGGATAGTGTTCACCCT
TGTTACACCGTTTTCCATGAGCAAACTGAAACGTTTTCATCGCTCTGGAG
TGAATACCACGACGATTTCCGGCAGTTTCTACACATATATTCGCAAGATG
TGGCGTGTTACGGTGAAAACCTGGCCTATTTCCCTAAAGGGTTTATTGAG
AATATGTTTTTCGTCTCAGCCAATCCCTGGGTGAGTTTCACCAGTTTTGA
TTTAAACGTGGCCAATATGGACAACTTCTTCGCCCCCGTTTTCACCATGG
GCAAATATTATACGCAAGGCGACAAGGTGCTGATGCCGCTGGCGATTCAG
GTTCATCATGCCGTTTGTGATGGCTTCCATGTCGGCAGAATGCTTAATGA
ATTACAACAGTACTGCGATGAGTGGCAGGGCGGGGCGTAAACGCGTGGAT
CCCCCTCAAGTCAAAAGCCTCCGGTCGGAGGCTTTTGACTTTCTGCTATG
GAGGTCAGGTATGATTTAAATGGTCAGTATTGAGCGATATCTAGAGAATT
CGTC

[SEQ ID NO:008] pKK223-3 plasmid

<210>008

<211>1884

<212> DNA
<213>Artificial Sequence
<220>

<223> pKK223-3 plasmid
<400> 008

GCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTT
ATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATG
TAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACT
AGAAGGACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGG
AAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCG
GTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCT
CAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGA
AAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCA
CCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATA
TATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACC
TATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCG
TCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCT
GCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTTATCAGCAAT
AAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTAT
CCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGT
TCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGCATCGTG
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GTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACG
ATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCT
CCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCA
CTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGT
AAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAAT
AGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAACACGGGATAAT
ACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTTC
TTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGA
TGTAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACC
AGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGG
AATAAGGGCGACACGGAAATGTTGAATACTCATACTCTTCCTTTTTCAAT
ATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTT
GAATGTATTTAGAAAAATAAACAAAAGAGTTTGTAGAAACGCAAAAAGGC
CATCCGTCAGGATGGCCTTCTGCTTAATTTGATGCCTGGCAGTTTATGGC
GGGCGTCCTGCCCGCCACCCTCCGGGCCGTTGCTTCGCAACGTTCAAATC
CGCTCCCGGCGGATTTGTCCTACTCAGGAGAGCGTTCACCGACAAACAAC
AGATAAAACGAAAGGCCCAGTCTTTCGACTGAGCCTTTCGTTTTATTTGA
TGCCTGGCAGTTCCCTACTCTCGCATGGGGAGACCCCACACTACCATCGG
CGCTACGGCGTTTCACTTCTGAGTTCGGCATGGGGTCAGGTGGGACCACC
GCGCTACTGCCGCCAGGCAAATTCTGTTTTATCAGACCGCTTCTGCGTTC
TGATTTAATCTGTATCAGGCTGAAAATCTTCTCTCATCCGCCAAAACAGC
CAAGCTTGGCTGCAGGTCGACGGATCCCCGGGAA

[SEQ ID NO:009] pACYC177 (kan only) plasmid

<210>009

<211>2350

<212> DNA

<213>Artificial Sequence

<220>

<223> [ACUC177 plasmid with Kanamycin resistance
<400> 009

CGCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGT
AGTTATCTACACGACGGGGAGTCAGGCAACTATGGATGAACGAAATAGAC
AGATCGCTGAGATAGGTGCCTCACTGATTAAGCATTGGTAACTGTCAGAC
CAAGTTTACTCATATATACTTTAGATTGATTTAAAACTTCATTTTTAATT
TAAAAGGATCTAGGTGAAGATCCTTTTTGATAATCTCATGACCAAAATCC
CTTAACGTGAGTTTTCGTTCCACTGAGCGTCAGACCCCTTAATAAGATGA
TCTTCTTGAGATCGTTTTGGTCTGCGCGTAATCTCTTGCTCTGAAAACGA
AAAAACCGCCTTGCAGGGCGGTTTTTCGAAGGTTCTCTGAGCTACCAACT
CTTTGAACCGAGGTAACTGGCTTGGAGGAGCGCAGTCACCAAAACTTGTC
CTTTCAGTTTAGCCTTAACCGGCGCATGACTTCAAGACTAACTCCTCTAA
ATCAATTACCAGTGGCTGCTGCCAGTGGTGCTTTTGCATGTCTTTCCGGG
TTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGACTGAAC
GGGGGGTTCGTGCATACAGTCCAGCTTGGAGCGAACTGCCTACCCGGAAC
TGAGTGTCAGGCGTGGAATGAGACAAACGCGGCCATAACAGCGGAATGAC
ACCGGTAAACCGAAAGGCAGGAACAGGAGAGCGCACGAGGGAGCCGCCAG
GGGGAAACGCCTGGTATCTTTATAGTCCTGTCGGGTTTCGCCACCACTGA
TTTGAGCGTCAGATTTCGTGATGCTTGTCAGGGGGGCGGAGCCTATGGAA
AAACGGCTTTGCCGCGGCCCTCTCACTTCCCTGTTAAGTATCTTCCTGGC
ATCTTCCAGGAAATCTCCGCCCCGTTCGTAAGCCATTTCCGCTCGCCGCA
GTCGAACGACCGAGCGTAGCGAGTCAGTGAGCGAGGAAGCGGAATATATC
CTGTATCACATATTCTGCTGACGCACCGGTGCAGCCTTTTTTCTCCTGCC
ACATGAAGCACTTCACTGACACCCTCATCAGTGCCAACATAGTAAGCCAG
TATACACTCCGCTAGCGCTGAGGTCTGCCTCGTGAAGAAGGTGTTGCTGA
CTCATACCAGGCCTGAATCGCCCCATCATCCAGCCAGAAAGTGAGGGAGC
CACGGTTGATGAGAGCTTTGTTGTAGGTGGACCAGTTGGTGATTTTGAAC
TTTTGCTTTGCCACGGAACGGTCTGCGTTGTCGGGAAGATGCGTGATCTG
ATCCTTCAACTCAGCAAAAGTTCGATTTATTCAACAAAGCCACGTTGTGT
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CTCAAAATCTCTGATGTTACATTGCACAAGATAAAAATATATCATCATGA
ACAATAAAACTGTCTGCTTACATAAACAGTAATACAAGGGGTGTTATGAG
CCATATTCAACGGGAAACGTCTTGCTCGAGGCCGCGATTAAATTCCAACA
TGGATGCTGATTTATATGGGTATAAATGGGCTCGCGATAATGTCGGGCAA
TCAGGTGCGACAATCTATCGATTGTATGGGAAGCCCGATGCGCCAGAGTT
GTTTCTGAAACATGGCAAAGGTAGCGTTGCCAATGATGTTACAGATGAGA
TGGTCAGACTAAACTGGCTGACGGAATTTATGCCTCTTCCGACCATCAAG
CATTTTATCCGTACTCCTGATGATGCATGGTTACTCACCACTGCGATCCC
CGGGAAAACAGCATTCCAGGTATTAGAAGAATATCCTGATTCAGGTGAAA
ATATTGTTGATGCGCTGGCAGTGTTCCTGCGCCGGTTGCATTCGATTCCT
GTTTGTAATTGTCCTTTTAACAGCGATCGCGTATTTCGTCTCGCTCAGGC
GCAATCACGAATGAATAACGGTTTGGTTGATGCGAGTGATTTTGATGACG
AGCGTAATGGCTGGCCTGTTGAACAAGTCTGGAAAGAAATGCATAAGCTT
TTGCCATTCTCACCGGATTCAGTCGTCACTCATGGTGATTTCTCACTTGA
TAACCTTATTTTTGACGAGGGGAAATTAATAGGTTGTATTGATGTTGGAC
GAGTCGGAATCGCAGACCGATACCAGGATCTTGCCATCCTATGGAACTGC
CTCGGTGAGTTTTCTCCTTCATTACAGAAACGGCTTTTTCAAAAATATGG
TATTGATAATCCTGATATGAATAAATTGCAGTTTCATTTGATGCTCGATG
AGTTTTTCTAATCAGAATTGGTTAATTGGTTGTAACACTGGCAGAGCATT
ACGCTGACTTGACGCGGAAGAGCCGATGCTTGACGCGGAAGAGCCGATGC

[SEQ ID NO:010] pWH1520 plasmid

<210>010

<211>7929

<212> DNA
<213>Artificial Sequence
<220>

<223> pWH1520 plasmid
<400> 010

AATGACAAATGGTCCAAACTAGTACTAATAAAATTAATCATTTTGAAAGC
GCAAACAAAGTTTTATACGAAGGTAAAGATTCTAAAAATCCTTTAGCTTT
TAAATACTATAACCCTGAAGAAGTAGTAGGCGGTAAAACGATGAAAGATC
AGCTGCGTTTTTCTGTTGCTTACTGGCACCAGTTTACAGCAGATGGTACG
GATCAATTCGAGCTCGGTACCCGGGGATCCTCTAGAGTCGACCTGCAGGC
ATGCAAGCTTTCGCGAGCTCGAGATCTAGATATCGATGAATTGATCCGAC
GCGAGGCTGGATGGCCTTCCCCATTATGATTCTTCTCGCTTCCGGCGGCA
TCGGGATGCCCGCGTTGCAGGCCATGCTGTCCAGGCAGGTAGATGACGAC
CATCAGGGACAGCTTCAAGGATCGCTCGCGGCTCTTACCAGCCTAACTTC
GATCACTGGACCGCTGATCGTCACGGCGATTTATGCCGCCTCGGCGAGCA
CATGGAACGGGTTGGCATGGATTGTAGGCGCCGCCCTATACCTTGTCTGC
CTCCCCGCGTTGCGTCGCGGTGCATGGAGCCGGGCCACCTCGACCTGAAT
GGAAGCCGGCGGCACCTCGCTAACGGATTCACCACTCCAAGAATTGGAGC
CAATCAATTCTTGCGGAGAACTGTGAATGCGCAAACCAACCCTTGGCAGA
ACATATCCATCGCGTCCGCCATCTCCAGCAGCCGCACGCGGCGCATCTCG
GGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATC
ACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAA
AGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCC
GACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCG
TGGCGCTTTCTCAATGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTC
GTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCG
CTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACG
ACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGG
TATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTA
CACTAGAAGGACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCT
TCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGT
AGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGG
ATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGA
ACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATC
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TTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAG
TATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGG
CACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTC
CCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAG
TGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTTATCAG
CAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACT
TTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAG
TAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTGCAGGCA
TCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCC
CAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCGGT
TAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGT
TATCACTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCA
TCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTG
AGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAACACGGG
ATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAA
CGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAG
TTCGATGTAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTT
TCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAA
AAGGGAATAAGGGCGACACGGAAATGTTGAATACTCATACTCTTCCTTTT
TCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACA
TATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTT
CCCCGAAAAGTGCCACCTGACGTCTAAGAAACCATTATTATCATGACATT
AACCTATAAAAATAGGCGTATCACGAGGCCCTTTCGTCTTCAAGAATTCC
TGTTATAAAAAAAGGATCAATTTTGAACTCTCTCCCAAAGTTGATCCCTT
AACGATTTAGAAATCCCTTTGAGAATGTTTATATACATTCAAGGTAACCA
GCCAACTAATGACAATGATTCCTGAAAAAAGTAATAACAAATTACTATAC
AGATAAGTTGACTGATCAACTTCCATAGGTAACAACCTTTGATCAAGTAA
GGGTATGGATAATAAACCACCTACAATTGCAATACCTGTTCCCTCTGATA
AAAAGCTGGTAAAGTTAAGCAAACTCATTCCAGCACCAGCTTCCTGCTGT
TTCAAGCTACTTGAAACAATTGTTGATATAACTGTTTTGGTGAACGAAAG
CCCACCTAAAACAAATACGATTATAATTGTCATGAACCATGATGTTGTTT
CTAAAAGAAAGGAAGCAGTTAAAAAGCTAACAGAAAGAAATGTAACTCCG
ATGTTTAACACGTATAAAGGACCTCTTCTATCAACAAGTATCCCACCAAT
GTAGCCGAAAATAATGACACTCATTGTTCCAGGGAAAATAATTACACTTC
CGATTTCGGCAGTACTTAGCTGGTGAACATCTTTCATCATATAAGGAACC
ATAGAGACAAACCCTGCTACTGTTCCAAATATAATTCCCCCACAAAGAAC
TCCAATCATAAAAGGTATATTTTTCCCTAATCCGGGATCAACAAAAGGAT
CTGTTACTTTCCTGATATGTTTTACAAATATCAGGAATGACAGCACGCTA
ACGATAAGAAAAGAAATGCTATATGATGTTGTAAACAACATAAAAAATAC
AATGCCTACAGACATTAGTATAATTCCTTTGATATCAAAATGACCTTTTA
TCCTTACTTCTTTCTTTAATAATTTCATAAGAAACGGAACAGTGATAATT
GTTATCATAGGAATGAGTAGAAGATAGGACCAATGAATATAATGGGCTAT
CATTCCACCAATCGCTGGACCGACTCCTTCTCCCATGGCTACTATCGATC
CAATAAGACCAAATGCTTTACCCCTATTTTCCTTTGGAATATAGCGCGCA
ACTACAACCATTACGAGTGCTGGAAATGCAGCTGCACCAGCCCCTTGAAT
AAAACGAGCCATAATAAGTAAGGAAAAGAAAGAATGGCCAACAAACCCAA
TTACCGACCCGAAACAATTTATTATAATTCCAAATAGGAGTAACCTTTTG
ATGCCTAATTGATCAGATAGCTTTCCATATACAGCTGTTCCAATGGAAAA
GGTTAACATAAAGGCTGTGTTCACCCAGTTTGTACTCGCAGGTGGTTTAT
TAAAATCATTTGCAATATCAGGTAATGAGACGTTCAAAACCATTTCATTT
AATACGCTAAAAAAAGATAAAATGCAAAGCCAAATTAAAATTTGGTTGTG
TCGTAAATTCGATTGTGAATAGGATGTATTCACATTTCACCCTCCAATAA
TGAGGGCAGACGTAGTTTATAGGGTTAATGATACGCTTCCCTCTTTTAAT
TGAACCCTGTTACATTCATTACACTTCATAATTAATTCCTCCTAAACTTG
ATTAAAACATTTTACCACATATAAACTAAGTTTTAAATTCAGTATTTCAT
CACTTATACAACAATATGGCCCGTTTGTTGAACTACTCTTTAATAAAATA
ATTTTTCCGTTCCCAATTCCACATTGCAATAATAGAAAATCCATCTTCAT
CGGCTTTTTCGTCATCATCTGTATGAATCAAATCGCCTTCTTCTGTGTCA
TCAAGGTTTAATTTTTTATGTATTTCTTTTAACAAACCACCATAGGAGAT
TAACCTTTTACGGTGTAAACCTTCCTCCAAATCAGACAAACGTTTCAAAT
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TCTTTTCTTCATCATCGGTCATAAAATCCGTATCCTTTACAGGATATTTT
GCAGTTTCGTCAATTGCCGATTGTATATCCGATTTATATTTATTTTTCGG
TCGAATCATTTGAACTTTTACATTTGGATCATAGTCTAATTTCATTGCCT
TTTTCCAAAATTGAATCCATTGTTTTTGATTCACGTAGTTTTCTGTATTC
TTAAAATAAGTTGGTTCCACACATACCAATACATGCATGTGCTGATTATA
AGAATTATCTTTATTATTTATTGTCACTTCCGTTGCACGCATAAAACCAA
CAAGATTTTTATTAATTTTTTTATATTGCATCATTCGGCGAAATCCTTGA
GCCATATCTGACAAACTCTTATTTAATTCTTCGCCATCATAAACATTTTT
AACTGTTAATGTGAGAAACAACCAACGAACTGTTGGCTTTTGTTTAATAA
CTTCAGCAACAACCTTTTGTGACTGAATGCCATGTTTCATTGCTCTCCTC
CAGTTGCACATTGGACAAAGCCTGGATTTACAAAACCACACTCGATACAA
CTTTCTTTCGCCTGTTTCACGATTTTGTTTATACTCTAATATTTCAGCAC
AATCTTTTACTCTTTCAGCCTTTTTAAATTCAAGAATATGCAGAAGTTCA
AAGTAATCAACATTAGCGATTTTCTTTTCTCTCCATGGTCTCACTTTTCC
ACTTTTTGTCTTGTCCACTAAAACCCTTGATTTTTCATCTGAATAAATGC
TACTATTAGGACACATAATATTAAAAGAAACCCCCATCTATTTAGTTATT
TGTTTGGTCACTTATAACTTTAACAGATGGGGTTTTTCTGTGCAACCAAT
TTTAAGGGTTTTCAATACTTTAAAACACATACATACCAACACTTCAACGC
ACCTTTCAGCAACTAAAATAAAAATGACGTTATTTCTATATGTATCAAGA
TAAGAAAGAACAAGTTCAAAACCATCAAAAAAAGACACCTTTTCAGGTGC
ITTTTTTATTTTATAAACTCATTCCCTGATCTCGACTTCGTTCTTTTTIT
ACCTCTCGGTTATGAGTTAGTTCAAATTCGTTCTTTTTAGGTTCTAAATC
GTGTTTTTCTTGGAATTGTGCTGTTTTATCCTTTACCTTGTCTACAAACC
CCTTAAAAACGTTTTTAAAGGCTTTTAAGCCGTCTGTACGTTCCTTAAGG
AATTCTCATGTTTGACAGCTTATCATCGATAAGCTTTAATGCGGTAGTTT
ATCACAGTTAAATTGCTAACGCAGTCAGGCACCGTGTATGAAATCTAACA
ATGCGCTCATCGTCATCCTCGGCACCGTCACCCTGGATGCTGTAGGCATA
GGCTTGGTTATGCCGGTACTGCCGGGCCTCTTGCGGGATATCGTCCATTC
CGACAGCATCGCCAGTCACTATGGCGTGCTGCTAGCGCTATATGCGTTGA
TGCAATTTCTATGCGCACCCGTTCTCGGAGCACTGTCCGACCGCTTTGGC
CGCCGCCCAGTCCTGCTCGCTTCGCTACTTGGAGCCACTATCGACTACGC
GATCATGGCGACCACACCCGTCCTGTGGATCTGACGCGTGTAACTGCGAA
GGTAAAACGGGTGATTGAAAATAAACTAACAAATGAAGAGGAACGAAAGA
GAAGTCTAGAATTTGTTACGTTTATATCGGATGAATTACTGCAAAATGAT
ACGGAGCCTCGCACATTTATTATTCAGAACTCTCTTTTATCGCTAGAGAA
AATCCATACTCTCGCACAGACCAAAGAGGTAGAGGAATATAAAGAAGTCA
TAACTACTCTGACAAGACATGATTCATAATTTGAAAAGCAGGTAAACTAA
CCCAAAAGGCAAGACTCTCCGTAGTTTAGAAAAGAGCAGGTTGCTAATAA
CATATAAACAGCCAGTTGCCGTTATGATAGGTGACTGGCTGCATGGGATG
AAAAGGTGAGGGTGGAGACAGACATAACACTCTTAATAGAAGAGGGTAAT
TCTTTCTCTTTTATAGAAAATCAATTAATTGAAAGTAGCTCCTTCATTCT
TAAGATCAACGTGATATAGGTTTGCTAACCTTTGCGTTCACTTAACTAAC
TTATAGGGGTAACACTTAAAAAAGAATCAATAACGATAGAAACCGCTCCT
AAAGCAGGTGCATTTTTTCCTAACGAAGAAGGCAATAGTTCACATTTATT
GTCTAAATGAGAATGGACTCTAGAAGAAACTTCGTTTTTAATCGTATTTA
AAACAATGGGATGAGATTCAATTATATGATTTCTCAAGATAACAGCTTCT
ATATCAAATGTATTAAGGATATTGGTTAATCCAATTCCGATATAAAAGCC
AAAGTTTTGAAGTGCATTTAACATTTCTACATCATTTTTATTTGCGCGTT
CCACAATCTCTTTTCGAGAAATATTCTTTTCTTCTTTAGAGAGCGAAGCC
AGTAACGCTTTTTCAGAAGCATATAATTCCCAACAGCCTCGATTTCCACA
GCTGCATTTGGGTCCATTAAAATCTATCGTCATATGACCCATTTCCCCAG
AAAAACCCTGAACACCTTTATACAATTCGTTGTTAATAACAAGTCCAGTT
CCAATTCCGATATTAATACTGATGTAAACGATGTTTTCATAGTTTTTTGT
CATACCAAATACTTTTTCACCGTATGCTCCTGCATTAGCTTCATTTTCAA
CAAAAACCGGAACATTAAACTCACTCTCAATTAAAAACTGCAAATCTTTG
ATATTCCAATTTAAGTTAGGCATGAAAATAATTTGCTGATGACGATCTAC
AAGGCCTGGAACACAAATTCCTATTCCGACTAGACCATAAGGGGACTCAG
GCATATGGGTTACAAAACCATGAATAAGTGCAAATAAAATCTCTTTTACT
TCACTAGCGGAAGAACTAGACAAGTCAGAAGTCTTCTCGAGAATAATATT
TCCTTCTAAGTCGGTTAGAATTCCGTTAAGATAGTCGACTCCTATATCAA
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TACCAATCGAGTAGCCTGCATTCTTATTAAAAACAAGCATTACAGGTCTT
CTGCCGCCTCTAGATTGCCCTGCCCCAATTTCAAAAATAAAATCTTTTTC
AAGCAGTGTATTTACTTGAGAGGAGACAGTAGACTTGTTTAATCCTGTAA
TCTCAGAGAGAGTTGCCCTGGAGACAGGGGAGTTCTTCAAAATTTCATCT
AATATTAATTTTTGATTCATTTTTTTTACTAAAGCTTGATCTGCAATTTG
AATAATAACCACTCCTTTGTTTATCCACCGAACTAAGTTGGTGTTTTTTG
AAGCTTGAATTAGATATTTAAAAGTATCATATCTAATATTATAACTAAAT
TTTCTAAAAAAAACATTGAAATAAACATTTATTTTGTATATGATGAGATA
AAGTTAGTTTATTGGATAAACAAACTAACTCAATTAAGATAGTTGATGGA
TAAACTTGTTCACTTAAATCAAAGGGGGA

[SEQ ID NO:011] pHTO8 plasmid

<210>011

<211>7988

<212> DNA
<213>Artificial Sequence
<220>

<223> pHTO08 plasmid
<400> 011

CTCGAGGGTAACTAGCCTCGCCGATCCCGCAAGAGGCCCGGCAGTCAGGT
GGCACTTTTCGGGGAAATGTGCGCGGAACCCCTATTTGTTTATTTTTCTA
AATACATTCAAATATGTATCCGCTCATGAGACAATAACCCTGATAAATGC
TTCAATAATATTGAAAAAGGAAGAGTATGAGTATTCAACATTTCCGTGTC
GCCCTTATTCCCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCC
AGAAACGCTGGTGAAAGTAAAAGATGCTGAAGATCAGTTGGGTGCACGAG
TGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTT
CGCCCCGAAGAACGTTTTCCAATGATGAGCACTTTTAAAGTTCTGCTATG
TGGCGCGGTATTATCCCGTATTGACGCCGGGCAAGAGCAACTCGGTCGCC
GCATACACTATTCTCAGAATGACTTGGTTGAGTACTCACCAGTCACAGAA
AAGCATCTTACGGATGGCATGACAGTAAGAGAATTATGCAGTGCTGCCAT
AACCATGAGTGATAACACTGCGGCCAACTTACTTCTGACAACGATCGGAG
GACCGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATCATGTAACT
CGCCTTGATCGTTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACGA
GCGTGACACCACGATGCCTGTAGCAATGGCAACAACGTTGCGCAAACTAT
TAACTGGCGAACTACTTACTCTAGCTTCCCGGCAACAATTAATAGACTGG
ATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCGCTCGGCCCTTCCGGC
TGGCTGGTTTATTGCTGATAAATCTGGAGCCGGTGAGCGTGGGTCTCGCG
GTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTT
ATCTACACGACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGAT
CGCTGAGATAGGTGCCTCACTGATTAAGCATTGGTAACTGTCAGACCAAG
TTTACTCATATATACTTTAGATTGATTTAAAACTTCATTTTTAATTTAAA
AGGATCTAGGTGAAGATCCTTTTTGATAATCTCATGACCAAAATCCCTTA
ACGTGAGTTTTCGTTCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAG
GATCTTCTTGAGATCCTTTTTTTCTGCGCGTAATCTGCTGCTTGCAAACA
AAAAAACCACCGCTACCAGCGGTGGTTTGTTTGCCGGATCAAGAGCTACC
AACTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAATA
CTGTCCTTCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAACTCTGTA
GCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGCTGC
CAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTAC
CGGATAAGGCGCAGCGGTCGGGCTGAACGGGGGGTTCGTGCACACAGCCC
AGCTTGGAGCGAACGACCTACACCGAACTGAGATACCTACAGCGTGAGCT
ATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACAGGTATCCGG
TAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGA
AACGCCTGGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGA
GCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAAAACG
CCAGCAACGCGGCCTTTTTACGGTTCCTGGCCTTTTGCTGGCCTTTTGCT
CACATGTTCTTTCCTGCGTTATCCCCTGATTCTGTGGATAACCGTATTAC
CGCCTTTGAGTGAGCTGATACCGCTCGCCGCAGCCGAACGACCGAGCGCA
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GCGAGTCAGTGAGCGAGGAAGCGGAAGAGCGCCCAATACGCATGCTTAAG
TTATTGGTATGACTGGTTTTAAGCGCAAAAAAAGTTGCTTTTTCGTACCT
ATTAATGTATCGTTTTAGAAAACCGACTGTAAAAAGTACAGTCGGCATTA
TCTCATATTATAAAAGCCAGTCATTAGGCCTATCTGACAATTCCTGAATA
GAGTTCATAAACAATCCTGCATGATAACCATCACAAACAGAATGATGTAC
CTGTAAAGATAGCGGTAAATATATTGAATTACCTTTATTAATGAATTTTC
CTGCTGTAATAATGGGTAGAAGGTAATTACTATTATTATTGATATTTAAG
TTAAACCCAGTAAATGAAGTCCATGGAATAATAGAAAGAGAAAAAGCATT
TTCAGGTATAGGTGTTTTGGGAAACAATTTCCCCGAACCATTATATTTCT
CTACATCAGAAAGGTATAAATCATAAAACTCTTTGAAGTCATTCTTTACA
GGAGTCCAAATACCAGAGAATGTTTTAGATACACCATCAAAAATTGTATA
AAGTGGCTCTAACTTATCCCAATAACCTAACTCTCCGTCGCTATTGTAAC
CAGTTCTAAAAGCTGTATTTGAGTTTATCACCCTTGTCACTAAGAAAATA
AATGCAGGGTAAAATTTATATCCTTCTTGTTTTATGTTTCGGTATAAAAC
ACTAATATCAATTTCTGTGGTTATACTAAAAGTCGTTTGTTGGTTCAAAT
AATGATTAAATATCTCTTTTCTCTTCCAATTGTCTAAATCAATTTTATTA
AAGTTCATTTGATATGCCTCCTAAATTTTTATCTAAAGTGAATTTAGGAG
GCTTACTTGTCTGCTTTCTTCATTAGAATCAATCCTTTTTTAAAAGTCAA
TATTACTGTAACATAAATATATATTTTAAAAATATCCCACTTTATCCAAT
TTTCGTTTGTTGAACTAATGGGTGCTTTAGTTGAAGAATAAAGACCACAT
TAAAAAATGTGGTCTTTTGTGTTTTTTTAAAGGATTTGAGCGTAGCGAAA
AATCCTTTTCTTTCTTATCTTGATAATAAGGGTAACTATTGCCGATCGTC
CATTCCGACAGCATCGCCAGTCACTATGGCGTGCTGCTAGCGCCATTCGC
CATTCAGGCTGCGCAACTGTTGGGAAGGGCGATCGGTGCGGGCCTCTTCG
CTATTACGCCAGCTGGCGAAAGGGGGATGTGCTGCAAGGCGATTAAGTTG
GGTAACGCCAGGGTTTTCCCAGTCACGACGTTGTAAAACGACGGCCAGTG
AATTCGAGCTCAGGCCTTAACTCACATTAATTGCGTTGCGCTCACTGCCC
GCTTTCCAGTCGGGAAACCTGTCGTGCCAGCTGCATTAATGAATCGGCCA
ACGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCCAGGGTGGTTTTTCTT
TTCACCAGTGAGACGGGCAACAGCTGATTGCCCTTCACCGCCTGGCCCTG
AGAGAGTTGCAGCAAGCGGTCCACGCTGGTTTGCCCCAGCAGGCGAAAAT
CCTGTTTGATGGTGGTTGACGGCGGGATATAACATGAGCTGTCTTCGGTA
TCGTCGTATCCCACTACCGAGATATCCGCACCAACGCGCAGCCCGGACTC
GGTAATGGCGCGCATTGCGCCCAGCGCCATCTGATCGTTGGCAACCAGCA
TCGCAGTGGGAACGATGCCCTCATTCAGCATTTGCATGGTTTGTTGAAAA
CCGGACATGGCACTCCAGTCGCCTTCCCGTTCCGCTATCGGCTGAATTTG
ATTGCGAGTGAGATATTTATGCCAGCCAGCCAGACGCAGACGCGCCGAGA
CAGAACTTAATGGGCCCGCTAACAGCGCGATTTGCTGGTGACCCAATGCG
ACCAGATGCTCCACGCCCAGTCGCGTACCGTCTTCATGGGAGAAAATAAT
ACTGTTGATGGGTGTCTGGTCAGAGACATCAAGAAATAACGCCGGAACAT
TAGTGCAGGCAGCTTCCACAGCAATGGCATCCTGGTCATCCAGCGGATAG
TTAATGATCAGCCCACTGACGCGTTGCGCGAGAAGATTGTGCACCGCCGC
TTTACAGGCTTCGACGCCGCTTCGTTCTACCATCGACACCACCACGCTGG
CACCCAGTTGATCGGCGCGAGATTTAATCGCCGCGACAATTTGCGACGGC
GCGTGCAGGGCCAGACTGGAGGTGGCAACGCCAATCAGCAACGACTGTTT
GCCCGCCAGTTGTTGTGCCACGCGGTTGGGAATGTAATTCAGCTCCGCCA
TCGCCGCTTCCACTTTTCCCGCGTTTGCAGAAACGTGGCTGGCCTGGTTC
ACCACGCGGGAAACGGTCTGATAAGAGACACCGGCATACTCTGCGACATC
GTATAACGTTACTGGTTTCATCAAAATCGTCTCCCTCCGTTTGAATATTT
GATTGATCGTAACCAGATGAAGCACTCTTTCCACTATCCCTACAGTGTTA
TGGCTTGAACAATCACGAAACAATAATTGGTACGTACGATCTTTCAGCCG
ACTCAAACATCAAATCTTACAAATGTAGTCTTTGAAAGTATTACATATGT
AAGATTTAAATGCAACCGTTTTTTCGGAAGGAAATGATGACCTCGTTTCC
ACCGGAATTAGCTTGGTACCAGCTATTGTAACATAATCGGTACGGGGGTG
AAAAAGCTAACGGAAAAGGGAGCGGAAAAGAATGATGTAAGCGTGAAAAA
TTTTTTATCTTATCACTTGAAATTGGAAGGGAGATTCTTTATTATAAGAA
TTGTGGAATTGTGAGCGGATAACAATTCCCAATTAAAGGAGGAAGGATCT
ATGCGCGGAAGCCATCACCATCACCATCACCATCACGGATCCTCTAGAGT
CGACGTCCCCGGGGCAGCCCGCCTAATGAGCGGGCTTTTTTCACGTCACG
CGTCCATGGAGATCTTTGTCTGCAACTGAAAAGTTTATACCTTACCTGGA
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ACAAATGGTTGAAACATACGAGGCTAATATCGGCTTATTAGGAATAGTCC
CTGTACTAATAAAATCAGGTGGATCAGTTGATCAGTATATTTTGGACGAA
GCTCGGAAAGAATTTGGAGATGACTTGCTTAATTCCACAATTAAATTAAG
GGAAAGAATAAAGCGATTTGATGTTCAAGGAATCACGGAAGAAGATACTC
ATGATAAAGAAGCTCTAAACTATTCATAACCTTACATGGAATTGATCGAA
GGGTGGAAGGTTAATGGTACGAAATTAGGGGATCTACCTAGAAAGCACAA
GGCGATAGGTCAAGCTTAAAGAACCCTTACATGGATCTTACAGATTCTGA
AAGTAAAGAAACAACAGAGGTTAAACAAACAGAACCAAAAAGAAAAAAAG
CATTGTTGAAAACAATGAAAGTTGATGTTTCAATCCATAATAAGATTAAA
TCGCTGCACGAAATTCTGGCAGCATCCGAAGGGAATTCATATTACTTAGA
GGATACTATTGAGAGAGCTATTGATAAGATGGTTGAGACATTACCTGAGA
GCCAAAAAACTTTTTATGAATATGAATTAAAAAAAAGAACCAACAAAGGC
TGAGACAGACTCCAAACGAGTCTGTTTTTTTAAAAAAAATATTAGGAGCA
TTGAATATATATTAGAGAATTAAGAAAGACATGGGAATAAAAATATTTTA
AATCCAGTAAAAATATGATAAGATTATTTCAGAATATGAAGAACTCTGTT
TGTTTTTGATGAAAAAACAAACAAAAAAAATCCACCTAACGGAATCTCAA
TTTAACTAACAGCGGCCAAACTGAGAAGTTAAATTTGAGAAGGGGAAAAG
GCGGATTTATACTTGTATTTAACTATCTCCATTTTAACATTTTATTAAAC
CCCATACAAGTGAAAATCCTCTTTTACACTGTTCCTTTAGGTGATCGCGG
AGGGACATTATGAGTGAAGTAAACCTAAAAGGAAATACAGATGAATTAGT
GTATTATCGACAGCAAACCACTGGAAATAAAATCGCCAGGAAGAGAATCA
AAAAAGGGAAAGAAGAAGTTTATTATGTTGCTGAAACGGAAGAGAAGATA
TGGACAGAAGAGCAAATAAAAAACTTTTCTTTAGACAAATTTGGTACGCA
TATACCTTACATAGAAGGTCATTATACAATCTTAAATAATTACTTCTTTG
ATTTTTGGGGCTATTTTTTAGGTGCTGAAGGAATTGCGCTCTATGCTCAC
CTAACTCGTTATGCATACGGCAGCAAAGACTTTTGCTTTCCTAGTCTACA
AACAATCGCTAAAAAAATGGACAAGACTCCTGTTACAGTTAGAGGCTACT
TGAAACTGCTTGAAAGGTACGGTTTTATTTGGAAGGTAAACGTCCGTAAT
AAAACCAAGGATAACACAGAGGAATCCCCGATTTTTAAGATTAGACGTAA
GGTTCCTTTGCTTTCAGAAGAACTTTTAAATGGAAACCCTAATATTGAAA
TTCCAGATGACGAGGAAGCACATGTAAAGAAGGCTTTAAAAAAGGAAAAA
GAGGGTCTTCCAAAGGTTTTGAAAAAAGAGCACGATGAATTTGTTAAAAA
AATGATGGATGAGTCAGAAACAATTAATATTCCAGAGGCCTTACAATATG
ACACAATGTATGAAGATATACTCAGTAAAGGAGAAATTCGAAAAGAAATC
AAAAAACAAATACCTAATCCTACAACATCTTTTGAGAGTATATCAATGAC
AACTGAAGAGGAAAAAGTCGACAGTACTTTAAAAAGCGAAATGCAAAATC
GTGTCTCTAAGCCTTCTTTTGATACCTGGTTTAAAAACACTAAGATCAAA
ATTGAAAATAAAAATTGTTTATTACTTGTACCGAGTGAATTTGCATTTGA
ATGGATTAAGAAAAGATATTTAGAAACAATTAAAACAGTCCTTGAAGAAG
CTGGATATGTTTTCGAAAAAATCGAACTAAGAAAAGTGCAATAAACTGCT
GAAGTATTTCAGCAGTTTTTTTTATTTAGAAATAGTGAAAAAAATATAAT
CAGGGAGGTATCAATATTTAATGAGTACTGATTTAAATTTATTTAGACTG
GAATTAATAATTAACACGTAGACTAATTAAAATTTAATGAGGGATAAAGA
GGATACAAAAATATTAATTTCAATCCCTATTAAATTTTAACAAGGGGGGG
ATTAAAATTTAATTAGAGGTTTATCCACAAGAAAAGACCCTAATAAAATT
TTTACTAGGGTTATAACACTGATTAATTTCTTAATGGGGGAGGGATTAAA
ATTTAATGACAAAGAAAACAATCTTTTAAGAAAAGCTTTTAAAAGATAAT
AATAAAAAGAGCTTTGCGATTAAGCAAAACTCTTTACTTTTTCATTGACA
TTATCAAATTCATCGATTTCAAATTGTTGTTGTATCATAAAGTTAATTCT
GTTTTGCACAACCTTTTCAGGAATATAAAACACATCTGAGGCTTGTTTTA
TAAACTCAGGGTCGCTAAAGTCAATGTAACGTAGCATATGATATGGTATA
GCTTCCACCCAAGTTAGCCTTTCTGCTTCTTCTGAATGTTTTTCATATAC
TTCCATGGGTATCTCTAAATGATTTTCCTCATGTAGCAAGGTATGAGCAA
AAAGTTTATGGAATTGATAGTTCCTCTCTTTTTCTTCAACTTTTTTATCT
AAAACAAACACTTTAACATCTGAGTCAATGTAAGCATAAGATGTTTTTCC
AGTCATAATTTCAATCCCAAATCTTTTAGACAGAAATTCTGGACGTAAAT
CTTTTGGTGAAAGAATTTTTTTATGTAGCAATATATCCGATACAGCACCT
TCTAAAAGCGTTGGTGAATAGGGCATTTTACCTATCTCCTCTCATTTTGT
GGAATAAAAATAGTCATATTCGTCCATCTACCTATCCTATTATCGAACAG
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TTGAACTTTTTAATCAAGGATCAGTCCTTTTTTTCATTATTCTTAAACTG
TGCTCTTAACTTTAACAACTCGATTTGTTTTTCCAGAT

[SEQ ID NO:012] pJ61:25125 plasmid

<210>012

<211>15537

<212> DNA

<213>Artificial Sequence
<220>

<223> pJ61:25125 plasmid
<400> 012

TTAGTCGCACTGCAAGGGGTGTTATGAGCCATATTCAGGTATAAATGGGC
TCGCGATAATGTTCAGAATTGGTTAATTGGTTGTAACACTGACCCCTATT
TGTTTATTTTTCTAAATACATTCAAATATGTATCCGCTCATGAGACAATA
ACCCTGATAAATGCTTCAATAATATTGAAAAAGGAAGAATATGAGCCATA
TTCAACGGGAAACGTCGAGGCCGCGATTAAATTCCAACATGGATGCTGAT
TTATATGGGTATAAATGGGCTCGCGATAATGTCGGGCAATCAGGTGCGAC
AATCTATCGCTTGTATGGGAAGCCCGATGCGCCAGAGTTGTTTCTGAAAC
ATGGCAAAGGTAGCGTTGCCAATGATGTTACAGATGAGATGGTCAGACTA
AACTGGCTGACGGAATTTATGCCACTTCCGACCATCAAGCATTTTATCCG
TACTCCTGATGATGCATGGTTACTCACCACTGCGATCCCCGGAAAAACAG
CGTTCCAGGTATTAGAAGAATATCCTGATTCAGGTGAAAATATTGTTGAT
GCGCTGGCAGTGTTCCTGCGCCGGTTGCACTCGATTCCTGTTTGTAATTG
TCCTTTTAACAGCGATCGCGTATTTCGCCTCGCTCAGGCGCAATCACGAA
TGAATAACGGTTTGGTTGATGCGAGTGATTTTGATGACGAGCGTAATGGC
TGGCCTGTTGAACAAGTCTGGAAAGAAATGCATAAACTTTTGCCATTCTC
ACCGGATTCAGTCGTCACTCATGGTGATTTCTCACTTGATAACCTTATTT
TTGACGAGGGGAAATTAATAGGTTGTATTGATGTTGGACGAGTCGGAATC
GCAGACCGATACCAGGATCTTGCCATCCTATGGAACTGCCTCGGTGAGTT
TTCTCCTTCATTACAGAAACGGCTTTTTCAAAAATATGGTATTGATAATC
CTGATATGAATAAATTGCAGTTTCATTTGATGCTCGATGAGTTTTTCTAA
GCTTAATAAGATGATCTTCTTGAGATCGTTTTGGTCTGCGCGTAATCTCT
TGCTCTGAAAACGAAAAAACCGCCTTGCAGGGCGGTTTTTCGAAGGTTCT
CTGAGCTACCAACTCTTTGAACCGAGGTAACTGGCTTGGAGGAGCGCAGT
CACCAAAACTTGTCCTTTCAGTTTAGCCTTAACCGGCGCATGACTTCAAG
ACTAACTCCTCTAAATCAATTACCAGTGGCTGCTGCCAGTGGTGCTTITG
CATGTCTTTCCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAG
CGGTCGGACTGAACGGGGGGTTCGTGCATACAGTCCAGCTTGGAGCGAAC
TGCCTACCCGGAACTGAGTGTCAGGCGTGGAATGAGACAAACGCGGCCAT
AACAGCGGAATGACACCGGTAAACCGAAAGGCAGGAACAGGAGAGCGCAC
GAGGGAGCCGCCAGGGGGAAACGCCTGGTATCTTTATAGTCCTGTCGGGT
TTCGCCACCACTGATTTGAGCGTCAGATTTCGTGATGCTTGTCAGGGGGG
CGGAGCCTATGGAAAAACGGCTTTGCCGCGGCCCTCTCACTTCCCTGTTA
AGTATCTTCCTGGCATCTTCCAGGAAATCTCCGCCCCGTTCGTAAGCCAT
TTCCGCTCGCCGCAGTCGAACGACCGAGCGTAGCGAGTCAGTGAGCGAGG
AAGCGGAATATATCCTGTATCACATATTCTGCTGACGCACCGGTGCAGCC
TTTTTTCTCCTGCCACATGAAGCACTTCACTGACACCCTCATCAGTGCCA
ACATAGTAAGCCAGTATACACTCCGCTAGCGCTGAGGTCCCGCAGCCGAA
CGACCGAGCGCAGCGGCGAGAGTAGGGAACTGCCAGGCATCTTTTAGCGC
TGACAGCTGTCTCTTATACACATCTATAAAACGAAAGGCCCAGTCTTTCG
ACTGAGCCTTTCGTTTTATTTGATGCCTGGCAGTTCCCTACTCTCGCATG
GGGAGACCCCACACTACCATCGGCGCTACGGCGTTTCACTTCTGAGTTCG
GCATGGGGTCAGGTGGGACCACCGCGCTACTGCCGCCAGGCAAATGAGCT
CTTAACCTGCCAGGAAGAAACGGAAGGCCGGATTGTTCGTCTCGTCGTGG
CAGTCATAACCCAGCTCATTCAGACGCGTCTCAAAATCCGGCTCGTGATC
ACCCAGTTCGAACGCCGCCAGGACACGGCCGTAATCGGTGCCATGGCTGC
GATAGTGAAACAGGGAAATGTTCCAGTAGGTACCCAGGGTGTTCAGGAAA
CGCAGCAGCGCGCCTGGAGACTCCGGGAACTCGAAGCTGTACAGGCGCTC
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CTGCAGCGGGTGGCTCGGACGGCCACCCACCATGTAACGAACGTGCAGCT
TTGCCATTTCGTCATCGCTCAGATCGACAACAGAATAACCGCCGTCATTC
AGCATTTGCAGGATTTCTTTACGTTCTTCCAGACCACGGCTCAGACGCAC
GCCCACGAAGATGCATGCGTTTTTCGCGTCTGCGAAGCGGTAATTGAACT
CGGTCACGCTACGACCGCCCAGCAATTGGCAAAACTTCAGAAAAGAGCCT
TTTTCTTCCGGGATAGTAACCGCCAGCAGTGCTTCACGTTGCTCACCCAG
CTCGCAACGTTCGCTGACGTAGCGCAGACCGTGGAAATTCACATTCGCAC
CGCTCAGAATGTGCGCCAGACGTTCGCCACGGATGTTGTGCAGGGCAATG
TATTTCTTCATGCCCGCCAGAGCCAGGGCACCGCTCGGCTCAGCGACTGC
GCGGACATCTTCGAACAGATCCTTCATTGCGGCGCAGATCGCATCGCTAT
CGACCGTAATGATATCATCCAAGTATTCCTGACACAGGCGAAACGTCTCA
TCGCCAATGCGTTTAACTGCAACGCCTTCCGCAAACAGACCAACACGCGG
CAGATCGACCGGGTGGCCTGCGTCCAGTGCCGCTTTCAGACATGCGCTAT
CCTCCGCCTCAACTGCGATGACCTTAATCTGCGGCATCAATTGCTTGATC
AGAACAGCAACGCCTGCCGCCAGGCCACCACCGCCAACCGGCACAAAGAC
GCGGTCCAGATGCGCGTCCTGTTGCAGCAGTTCCAAGGCCAACGTGCCCT
GACCCGCGATCACCATCGGATGATCAAACGGCGGGACCCAGGTAAAGCCT
TGCTGTTGGCTCAGTTCGATCGCTTTCGCTTTAGCTTCATCGAAGTTTGC
ACCGTGCAACAGAACTTCGCCACCAAAACCACGCACTGCGTCAACCTTAA
TGTCAGCGGTTGCCGTCGGCATGACGATCAGTGCTTTAACACCCAGACGC
GCGGACGAGAAGGCGACACCCTGCGCGTGGTTACCCGCGCTGGCGGTAAT
GACGCCGTGGGCTTTCTGCTCTTCGGTCAAACCTGCCATCATTGCATACG
CACCACGCAGTTTGAAGCTGTGGACCGGCTGGCGATCCTCGCGCTTCACC
AGGATCACATTATCCAGACGGCTGCTCAGCTTTTCCATCTTCTGCAGCGG
GGTCACCTGGGCTGCCTCATACACCGGCGCACGCAGAACCGCACGCAGGT
ATTCCGCGCCTTCCGGCGCACCGCTCAGCGGCTGGCTGTCTGCCATGGAA
ATACTCCTTGAAAAGTAAAGTGTTAGATGAGTGCGTTAATTCACACTTCT
GAGAAATTTCGCTAAACGCATCAAAAAAGCATAGCAGACAGGCATGGTAT
TGCTGGATTAAGCAGGTAACATCAGTGTTATAGGATTATTACCAAAACAT
TATATGAATTCGCCGGCTTATGCGGTCACCGAGGCCAAACGCTCCTGAAC
GATCGCGATAAAGTCGCGCAACGCCGGTTTCATTTTAATTCTCCACGCTT
ATAAGCGAATAAAGGAAGATGGCCGCCCCGCAGGGCAGCAGGTCTGTGAA
ACAGTATAGAGATTCATCGGCACAAAGGCTTTGCTTTTTGTCATTTATTC
AAACCAGTACTGATATCTTAAATGCCCGCACCCTGCGAGAAGTGTTCTTC
ACCAAACACGCCAGTGCTCAAATAGCGATCACCGCGGTCACAAATGATTG
CGACGACCACTGCATCCGGATTCGCCTTGGCGACGCGCAGAGCACCCGCG
ACTGCACCACCGCTGCTAACACCACAGAAGATGCCTTCGCGGACTGCCAG
CTCGCGCATGGTGTTTTCTGCATCGCGCTGATGGATGTCCAACACCTCAT
CCACCAGGCTGGCGTTAAAGATGCCCGGCAGATACTCCGTAGGCCAACGG
CGGATGCCCGGAATGCTGCTGCCTTCTTCCGGCTGCAGACCCACAATGGT
AACCGGCTTGGATTGTTCGCGCATGAAGCGGCTGACGCCGGTAATCGTGC
CCGTCGTGCCCATGCTCGAAACGAAATGGGTAATACGACCACCGGTCTGT
TGCCAAATCTCCGGACCGGTCGTGGTATAGTGCGCGTACGGATTGTCAGG
ATTGTTGAACTGGTCCAACAGCTTACCCTCGCCACGATTCGCCATTTCCA
GTGCCAGGTCACGCGCACCTTCCATACCCTGTTCTTTGGTAACCAAGATC
AGTTCCGCACCATAAGCACGCATCGCCGCACGACGTTCTTGAGACATGTT
ATCTGGCATCAGCAGTTTCATACGGTAACCCTTCAGCGCGGCAATCATTG
CCAGTGCGATACCGGTGTTACCGCTGGTCGCTTCAATCAGAACGTCACCC
GGCTTGATCTCACCACGTTTTTCAGCCTCGACAATCATGCTCAGAGCCGC
ACGATCCTTAACGCTGCCCGCTGGGTTATTGCCCTCCAGCTTCAGCCACA
CTTCGCTACCGTTGTCCGGACCCATGCGTTGCAGCTTAACCAGCGGGGTA
TTGCCAATCGTCTGCTCCAGCGTGGACATGGTGAATCCTCTCGTTGAGTG
TGCGCCACTGATTTGGGTGCCATCGACAATGGCACTGTGCGGATCGTGGT
TAAAATCTACAGAGACCAACGGCAATTCCGTATAGTCAACTATACCATGA
AATGCACCTTGTGCTGCTTTTTGCAGCAACAGGTTGACTTCGTTTAAACG
ATATCGGATCCGGTACCTTATGCCAACTGACGCAGCATACGGCGCAGCGG
TTCCGCCGCACCCCACAGCAGCTGATCACCAACCGTAAACGCGCTCAAGA
ACTCTGGGCCCATGTTCAGCTTACGCAGACGACCGACCGGGGTGGTCAGC
GTGCCCGTAACGGCAGCCGGGGTCAGCTCACGCATGGTGATTTCACGATC
GTTAGGAACCACCTTCGCCCACGGATTGTGGGCAGCCAGCAGCTCTTCAA
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CCGTCGGAATGGACACATCTTTCTTCAGCTTGATGGTGAATGCTTGGGAG
TGGCAACGCAGAGCGCCAACGCGCACGCACAGACCGTCAACCGGAATAAC
AGAAGAGGTGTTCAGGATTTTGTTAGTTTCTGCTTGACCCTTCCACTCTT
CACGGCTTTGACCATTGTCCAGCTGCTTATCGATCCACGGAATCAGGCTA
CCCGCCAGTGGCACACCGAAGTTGTCAACCGGCAGTTCACCGGAACGCGT
CAGGGTGGTAACCTTGCGTTCAATGTCCAGGATCGCGGAGGACGGGGTCG
CCAACTCGTCGGCAACATGACCATACAGGTGACCCATCTGCGTCAACAAT
TCACGCATGTGGCGTGCACCGCCACCGCTGGCCGCTTGGTAGGTGGCCAC
GGAAACCCAGTCAACCAGGTCGTTCGCAAACAAACCACCCAGGCTCATCA
GCATCAAGCTAACGGTACAGTTGCCGCCGACAAAGGTACGGATGCCATTG
TTCAGGCCGTCGGTGATAACGTCCTGGTTCACCGGGTCCAAAATGATGAT
GGCGTCATCCTTCATACGCAGGCTGCTAGCCGCATCGATCCAGTAACCTT
GCCAGCCAGATTCACGCAGCTTCGGGTAGATTTCGTTCGTATAGTCACCA
CCTTGGCAAGTCACAATGATGTCCAGAGCTTTCAGGGCCTCCAGGTCAAA
GGCGTCCTGCAGGGTACCCGTGGTACCGCCGAAGCTCGGCGCAGCCTGAC
CCAGTTGGCTGGTGGAGAAAAACACTGGGCGAATTGCATCGAAGTCACGC
TCTTCCACCATACGCTGCATCAGGACGCTGCCGACCATACCGCGCCAGCC
GATAAAGCCGACATTCTTCATGATCGTTTCGCCTGTGGTATGAAATTTCA
CACGCATTATATACAAAAAAAGCGATTCAGACCCCGTTGGCAAGCCGCGT
GGTTAACTCTTAACAGATCTTTACACGCCCAGCTTCCAGCTCAGGGTACG
CAGCAGATCCGCGAAAACGCCAGCCGCGGTGACATCGTTACCGGCACCAT
AACCGCGCAGCACCAGCGGCAGCGGCTGATAGTAATGGCTATAGAACGCC
AGCGCATTCTCGCCATTCTTGACCTTAAACAAAGGGTCGTTGCCATCAAC
CTCTGCAATCTTAACACGGCAAACACCATCCTCATCGATGTTACCAACAT
AACGCAAGACTTTACCTTCGTCGCGGGCTTTCGCAACACGGGCTGCGAAC
AGATCGTCCAGCTGAGACAGATTTGCCATAAACGCCGCGACATCACCCTC
TGCATTGAACTCCGCAGGCAGAACCGGCTCGATCTCAATATCCGCCAGTT
CCAGTTCACGGCCCGTCTCACGCGCCAGAATCAGCAGCTTACGGGCGACA
TCCATACCGGACAGGTCGTCGCGAGGGTCTGGTTCGGTATAGCCCATTTC
GCGAGCCAGGGTAGTCGCTTCGCTAAAGCTCATGCCTTCATCCAACTTGC
CGAAGATATAGCTCAGGCTACCAGACAGGATACCGCTGAATTTCATCAGT
TCGTCACCCGCGTTCAGCAGGTTTTGCAGGTTTTCGATGACCGGCAGACC
AGCGCCCACATTGGTGTCATACAGGAACTTACGACGGCTTTTCTCGGCTG
CATAACGCAGCTGATGGTAGTAGTCCATGCTGCTAGTATTCGCCTTTTTG
TTCGGCGTAACAACGTGAAAGCCCTCACGCAGGAAGTCAGCGTATTGGTC
CGCGACCGCCTGGCTGCTGGTACAATCGACGATCACCGGATTCAGCAGGT
GGTACTCTTTCACCAGACGAATCAGACGACCCAGGTTAAACGGCTCTTTT
GCTTGCGCCAGTTCTTCCTGCCAATTCTCCAGATTCAGACCGTGCACATT
GGTCAGCAATGCTTTGCTATTCGCGACGCCGCAAACACGCAGGTCGATGT
GCTTATTCTTCAGCCAGGATTGTTGGCGTTTCAGCTGTTCCAGCAGCGCA
CCGCCCACACCACCGACGCCGATAACAAAAACTTCAATGACTTGGTCCGT
GTTAAACAGCATCTGGTGAGTCACACGAACACCCGTGGTCGCGTCGTCGT
TATTCACCACAACAGAAATGCTGCGCTCGCTGCTACCTTGTGCAATGGCC
ACAATGTTGATATTCGCGCGTGCCAGAGCAGCGAAAAACTTTGCGCTAAT
ACCACGCAGGGTACGCATACCATCACCGACCACGCTGATAATCGCCAAAC
GTTCGGTAACGGCCAGCGGCTCCAGCAGGCCCTCTTTCAGTTCCAGATAG
AACTCTTCTTGCATCGCACGTTCTGCACGAACGCAATCGGATTGCGGAAC
ACAAAAGCTAATGCTGTACTCGCTAGAGCTTTGAGTAATCAGGACCACGC
TAATGCGAGCGCGGCTCATTGCTGCAAAAACACGGGCTGCCATACCAACC
ATACCTTTCATACCCGGACCGCTAACGCTGAACATAGCCATGTTGTTCAG
ATTAGAGATGCCTTTAACCGGCAATTCGTCCTCATCACGGGACGCACCGA
TCAGGGTACCAGGTGCCTGAGGATTGCCGGTATTCTTGATCAAACACGGG
ATCTGGAATTGAGCAATTGGGGTGATCGTGCGCGGGTGCAGGACTTTGGC
ACCGAAGTAAGACAGCTCCATCGCTTCCTGGTACGACATGCTTTTCAGCA
AGCGCGCGTCCGGGACCTGGCGAGGGTCGCACGTATACACACCATCCACA
TCGGTCCAGATTTCGCAGCAATCGGCACGCAGGCAAGCAGCCAGAACAGC
GGCGCTGTAATCGGAACCGTTGCGACCCAGGACAACCAGTTCGCCTTTCT
CGTTGCCTGCCGTAAAACCCGCCATCAGAACCATGTGGTCAGCTGGGATG
CGGCTGGCCGCAATACGACGGGTGCTCTCGGCAATATCGACGGTGCTCTC
CAGATAATGGCCGACAGCCAGCAGTTTCTCCACAGGGTCAATGACGGTAA
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CGTTGTGGCCGCGTGCCTCCAACACACCGGCCATGATCGCGATGCTCATC
TTCTCGCCACGACAGATCAGGGCTGCGTTAATGCTATCCGGGCACTGGCC
CAGCAGGCTAATGCCATGCAGAACATGCTTAATCTGTGCAAATTCCTGAT
CGACGAACGTTTTCAGTTGCGCCAACGGAAAGCCCGGTTGGGCTGCCGCC
AGGCCGGTCAACAGCTCGGCAAAGATGCGCTCCGCATCGCTGATGTTCGG
CAATGCGTCCTGACCGCTAATGGTCTTTTCAATCATCGCCACCAGATGGT
TAGTAATCTTTGCCGGAGCAGACAGGACGGTTGCAACCTGACCCTGACGC
GCGTTGCTCTCCAGAATGTCCGCAACGCGCAAGAAACGCTCTGCATTTGC
CACGGACGTACCGCCAAACTTCAGCACACGCATGGAAATACTCCTTGAAA
AGTAAAGTGTTAGATGAGTGCGTTAATTCACACTTCTGAGAAATTTCGCT
AAACGCATCAAAAAAGCATAGCAGACAGGCATGGTATTGCTGGATTAAGC
AGGTAACATCAGTGTTATAGGATTATTACCAAAACATTATATGACGTCTC
ATGATTAGACTGCTGGCATGTTACGACCGTAGTAAATCTCACGCATCTCT
TTCCACAGCGCAGCCGTAATCTCTTGACGCTCGCTATCCGTCAAATCCTC
CGGCTTGGTATGGAACATATAGTGTTTCAGATCGAACTCTTTCAGCAGCA
TCTTAGTGTGAAAGATATTCTCCTGGTAGACATTAACGTCCACCATATCG
TACAGAGCTTTCATGTCGTCGGACATGAAATTCTGGATGCTGTTGATCTC
ATGGTCGATGAAGTGCTTCATACCATTGATGTCACGGGTAAAGCCGCGCA
CGCGGTAATCAATCGTAACGATATCGCTCTCCAGTTGATGGATCAGGTAA
TTCAATGCTTTCAGCGGCGAGATAACGCCGCAGGTGCTCACCTCAATGTC
TGCGCGAAAGGTACACAGACCACCCTCCGGGTGGCTTTCCGGGTAGGTGT
GAACGCAGATGTGGCTTTTGTCCAGATGGGCAACAACCGTCTCCGGCAAC
GGACCTGGGTGTTCGGTTTTGTCAATCAACTTAGGATCGACAGGCTCTTC
GGAAACCAGGATCGTCACGGAGGCACCCTGCGGTTCGTAATCTTGGCGCG
CAATGTTCAGAATGTTCGCGCCGATGATGGAACAAGTCTCGCTCAAAATC
TCCGTCAGGCGGTTTGCGTTGTACAGTTCATCGATATAGGCAATGTAGCC
GTCACGTTCTTCCGCCGTCTTTGCATAGCAAATGTCATAGATACAAAACG
ACAAGCTCTTAGTCAGATTGTTGAAACCGTGCAATTTCAGCTTCTTCATT
TTCTTATCTTCTCCTCATGAGTCGACTTAGCTCGGCTGAGAAGCCAGCGC
GTCTTGCAGGTACTGCGGCAGCGCAAACGCAGCGGTATGGATCGCCGGGT
TGTAATAGCGGCACTTCAGACCGCTCGCCAGGAAACGTGCTTGAATGATT
TCGGTGCTCAAGTGACGCAGCGCGTCATTGTCGGTGGCCCACGCAAAGGT
CATAATGCCACCATAGTACGTCGGGATCGCTGCCTGGTAGAAGCCAACGT
CGCTAAAGTAATGAGACAGTTTGCGGTGGCTATCGATCGCCTCTTCTTGC
TGCAGGAAACACACACCATTCTGCGCGACAAAGATACCGCCAGGGTTCAG
ACAACGTTTACAACCCTCGTAAAAGGCGGAGGTGAACAGGGACTCACCAG
GGCCAATCGGATCAGTGCAATCGGAGATAATCACATCAAACGTTTGGCTC
GTTTGATTGACGAAGTTCACACCATCGTCGATGACCAGTTTGAAACGCGG
GTCATCATACGAGCCTGCATTATGGTTCGGCAGGTATTGGCGACAGAAGG
ACACGACACCCGCATCAATCTCGACCATGGTAATGCTCTCCACGTTCTTG
TGACGGGTAACTTCGCGCAGCATCGCGCCATCACCACCGCCGATAATCAA
CACATGTTTAGCATGACCGTGTGCCAGCAGCGGCACATGGGTCATCATCT
CGTGATAGATAAACTCATCGCGCTCAGTGGTTTGGACCACGCCGTCCAGC
GCCATAACGCGACCGAAGGCCGCGTTTTCAAAGATGATCAGGTCTTGGTG
GTCGGTTTTCTCGTGGTACAGAACATTATCAACCGCGAAATACTGACCAA
ATTGGTCATGCAGCGTCTCGTGCCACTGTTTCTTCTCGGCCATTTTAGCT
TCCTTAGCTCCTGTCTAGTGTCGACACTAGTTTACAATTTCTCGCCCTTC
AGCAAGGTAGATTGTGCATCACGCGGCTTAATGACATAACACCAGACCTG
TTTGCGGCCGTCATGTTCTTCAATGTAGACACCCTGCAGCTCCGGCGCAA
AACCCGGCAACAGATTGATACCCTCTTCCAGGGCCGAGAAGTAACGCAGC
ACCGCACCACCCCAAATCTCACCCGGCACGACACACAGCACACCAGGTGG
GTACGGCAGGGCACCTTCGGCCGCAATGCGGCCCTCCGCATCCGGCAAAC
GCACCAACTCGACTTCACCGCGCAGATACGCGTAATTGGCTTCCTGCGGG
TTCATGCTGACACGCGGAAAATGTTCTTTACGAAACATCTCTTTCTGCAG
TTGTTTGACATTGTGACGCGCGTACAAATCATGCATCTCTTGGCACAGTT
GACGCAGGGTGTAGCCCGCATAACGCTCTTCGTGCTGTTTGTAAATGCTC
GGCAGCACCTCGGCCAGCGGGGCATCGGACTCCAGCAATTTCTCAAAGCG
GACCAGCAGTGCAACCAGTTGCTGCAATTTGGCCATATCCTCTGCCGGGG
TCAACAAAAACAGGATGCTATTCAGATCACACTTCTCCGGCACAACGCCA
TTTTCACGCAGAAAGTTGGCCAGGATGGTGGCCGGGACGCCGAACGCCTC
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ATACTCGCCGTTACGCGCGTCAATGCCTGGGGTAGTCAGCAGCAGTTTGC
ACGGATCGACAAAGTATTGATTCTCTGCGTAGCCCTCGAAAGAGTGCCAG
TGCTCACCCGGAACGAATTGGAAAAAGCGCAGGTCCACTGCAATTTGCGC
GGTTTCATAGCTCTGCCATGGTTTACCGTCCACCAGCTCCGGGACAAACG
GGCGGATATGTTGGCAGTTATCCAGGATCAGTTTACGGGCGTTAATGCCG
TTGACAACGCAATCCATCCACATGTTGCGACCGCTCACACCCTCGTGCAT
CTTGGCATTGATGTTCAGCGCAGCGAACAGCGGGTAGAACGGGCTAGTGC
TCGCATGCATCATAAAGGCGTTATTCATACGTTTATGCGGCACGTAGCGT
TGCTGGCCTTTGATGTGGCTATCCTTTTTGTGAATTTGGCTGGTCTGGCT
GAAACCCGCTTGTTGCTTATGCACAGACTGGGTAACCAAAATGCCCGGAT
CGTTCTCGTTCAGATCCAGCAACAGCGGGCTGCAGTCTGCCATCATAGGA
ATGAACTGCTCATAACCGACCCAGGCGCTGTCGAACAGGATATAGTCACA
CAGGTGACCGATCTTATCCACGACCTGGCGTGCATTGTAAATCGTACCAT
CATACGTGCCCAGCTGAATCACAGCCAGACGGAACGGACGGGCTTCTTTC
GCACGCTGCGGTGCCACCTCTGCGATCAGTTCACGCAAATAGCTTTCTTC
GAAGCAATGCGCGTCGATGCCACCAATGAAGCCGTACGGATTACGCGCGG
TTTCCAGGTAAACCGGGGTCGCACCGGCTTGCAACAGCGCACCGTGATGG
TTGCTTTTGTGATTGTTACGATCGAACAGAACCAGATCACCTGGGGTCAG
CAGGGCATTCAGAACCACTTTGTTGGAGCTAGAGGTACCGTTCAGGACGA
AGTAGGTCTTGTCGGCGTTGAAAACCTTCGCTGCGTGTTGTTGTGCAATA
CATGGTGCGCCCTCGTGGATCAGCAGGTCACCCATAGCAACGTCCGCATT
ACACAGATCCGCACGAAACAGCGCCTCACCAAAGTATTCCACAAACTGAT
TGCCAGCCGGATGACGACGGAAGAACTCACCACCCTGGTGGCCCGGACAG
TCGAACGCGCTGTTACCCTGGTTGACATAGTCCACCAGTGCACGAAAGAA
CGGCGGACGCAGTTGCGTCTCATAGTGGCTCGCAGCCGTTTCCAGCTGGC
GACCGTAGAACTCACGACGGCTCTCGCAATTCTCAAAAACGCCGCTAATA
CGCGGCAGGTACTCGGCTGGAACACGCTCCTGATTTTCGGTCGCAATGAA
CACCGGAATACCGTAACCGGTCGCGTCAATCTCATCCAGCTTGCCGCACG
TAACATCATTCAGGCTCAGGACGATTGCGGCGACATCGATGTTACGCGAC
TCATTGATATAGATGCACTCGCGTTGCGTCGTAAAGCAATCCGGGCAGCT
GTCGCTCACCGCAATCTTCAATTTGCTCATTTTAGCTTCCTTAGCTCCTG
ACTAGTATAAAGTTAAAGAGCAGTGCCGCTTCGCTTTTTCCACACATTAT
ACGAGCCGGATGATTAATTGTCAACAGCTCATTTCACCCGGGATTACCCG
CGACGCGCATTAACCACGGCGTGCCTTAACCGCATTAGCCAGCTGACGCA
ACAGGGCGTCGGTATCCTCCCAGCCGATGCACGCATCGGTGATGCTCTTG
CCGTATGCCAGCGGTTCACCGCTTTCCAGGCTTTGATTACCTTCGACCAG
ATGGCTCTCCACCATGACACCGATAATCGCCTTCTCACCGCCTGCAATTT
GTTGGCAAACGTCGGCGCACACATCCATTTGTTTCTTGAATTGTTTGCTG
CTATTGGCATGGCTAAAGTCGATCATCACCTGCGCTGGCAAACCTGCTTT
GTTCAGACCCTCTTTCACTTCAGCAACATGCTTTGCGCTGTAGTTCGGCT
CTTTGCCACCGCGCAGGATGATGTGACAGTCGCCATTGCCGCTCGTATTC
ACGATGGCGGAATGACCCCACTTGGTCACGGACAGAAAGCAGTGCGGAGC
ACCTGCGGCGTTGATTGCGTCGATTGCAACTTTGATGGTACCGTCGGTAC
CATTCTTGAAACCGACCGGGCAGCTCAAACCGCTTGCCAGCTCACGATGG
ACCTGAGACTCCGTGGTGCGAGCGCCAATTGCACCCCAGCTCATCAGATC
CGCCAAGTATTGCGGGGTAATCATGTCCAGGAACTCGCCTGCCGCTGGCA
GACCGCTGTCGTTAATGTCCAGCAGCAGTTTACGCGCGATACGCAGACCA
TCATTGATCTGAAAGCTGTTGTCCATATGTGGGTCGTTAATCAGACCTTT
CCAGCCCACCGTCGTACGCGGTTTCTCGAAATACACACGCATCACAATCT
CCAGCTCATCTTTCAGCTCTTCGCGCAGTGCCAGCAAACGGGTCGCATAT
TCTTTCGCTGCAACCGGGTCGTGAATGGAACACGGGCCAATGACCACCAG
CAGACGATCGTCATTGCCCTTCAGAATCTTGTGAATAGCTTTACGGGCAT
GAGCCACGGTGTTCGCGGCATTTTCCGTCGCCGGAAACTTTTCCAGCAGA
GCCACTGGCGGCAACAGCTCTTTGATCTCTTTGATACGCAGGTCATCATT
CTGATAGTTCATTTTAATTCTCCACGCTTATAAGCGAATAAAGGAAGATG
GCCGCCCCGCAGGGCAGCAGGTCTGTGAAACAGTATAGAGATTCATCGGC
ACAAAGGCTTTGCTTTTTGTCATTTATTCAAACCGGCGCCATCAGAACGG
TTGTCGGATTAAAACGGCTTGGTCGGCAGGTACTTACCATCCAGGGTGAT
AACCGCACGTTCGCCACCTTCCGGGTCGGCAACCTTCTTAACGTCCAGTT
TGAAGTTAATCGCAGAGATGATGCCGTCACCAAACTTTTCGTGGACCAGA
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GCCTTCAGAGTCGTACCATAAACCTGCAGCATCTCATAGAAGCGGTACAT
CGTCGGATCGGTCGGGATGCGGTCATCAATACAGCCACGCAGCGGGATCA
TCTGCAACAGCAGAATGCTGTCCTCGTCCAGGTCCAGCTTCGCACCCACC
AGACGCGCTGCATCTGCTGGCAGTGCCTGTTGACCCAACAGTGCTGCCGT
CACGAAGGCCTCCGCCAAACCCGTACCGTCCGCAATCTCTGCAAAGCTCA
GGTCTTTCTTTGCTTTGCTCAGCAGAATCGCGTCCGCCAAATCCAGGCGA
ATGTTACGGTTAATCTGGCTCTGAATCATGGTGGAACTCCTGATGGTTTA
AAAATAAGGGACGTGTTACGCTGCGGTCGGTTGACGCAACGGAATGGCAC
AAACGCGTGGATTGGCAGCCAGCGGGACAAACTGACGGGTCGCGCCGTCG
AATGCGGCAATGCTGCCGCTCTCAATGTCATACACCCAACCGTGCAGCGC
AATGCGACCTTCTTCCAACGCCAAACGGACGCTCGGATGCGTTTGCAGAT
TGGCCAACTGTGCGATAACATTCTCGCGCACCATAGCCGCAGCCTTAGAT
GGCAGGTCAGAGTGCGGACGCGCTTCGTTCACCACACGCGCGCTGTCCGC
GTAACGCAACCAGTGGCTAACCGCAGGCATGTGGTCCATACACTGGCAAG
AGGCAATAGCCGTCATCGCACCACAATTGCTGTGGCCGCAGATAACAATA
TCGCTCACGCGCAGCGCCGCAACCGCGTACTCAACGCTCGCCGAGACACC
ACCCGGCTCAGGACCGTAGGACGGCACGATGTTACCGGCATTACGAATCA
CGAACAGGTCACCAGGTTCACGTTGGGTCACCAGCTCCGGGACCAGACGG
GAGTCGCTGCAGCTAATGAACAGCGTACGCGGGCTTTGCTGGGTAGCCAA
CTGTTTGAACAGGGCCTCACGTTTCGGAAACGCTTCGCGTTGAAACTTCA
AGAAGCCATCAATGATTTCTTTCATTTTAGCTTCCTTAGCTCCTGTGCGC
AATAAAGTTAAAGAGCAGTGCCGCTTCGCTTTTTCCACACATTATACGAG
CCGGATGATTAATTGTCAACAGCTCATTTCACACGTGAGATGTGTATAAG
AGACAGCTGTCAGCGCTCCCCGACGAGCTTCATGCCG

[SEQ ID NO:013] aroG DNA

<210>013

<211>1375

<212> DNA

<213>Artificial sequence

<220>

<223> codon-optimized gene for aroG, originally from E. coli
<400> 013

ATAAAACGAAAGGCCCAGTCTTTCGACTGAGCCTTTCGTTTTATTTGATG
CCTGGCAGTTCCCTACTCTCGCATGGGGAGACCCCACACTACCATCGGCG
CTACGGCGTTTCACTTCTGAGTTCGGCATGGGGTCAGGTGGGACCACCGC
GCTACTGCCGCCAGGCAAATGAGGGGATTACCCGCGACGCGCATTAACCA
CGGCGTGCCTTAACCGCATTAGCCAGCTGACGCAACAGGGCGTCGGTATC
CTCCCAGCCGATGCACGCATCGGTGATGCTCTTGCCGTATGCCAGCGGTT
CACCGCTTTCCAGGCTTTGATTACCTTCGACCAGATGGCTCTCCACCATG
ACACCGATAATCGCCTTCTCACCGCCTGCAATTTGTTGGCAAACGTCGGC
GCACACATCCATTTGTTTCTTGAATTGTTTGCTGCTATTGGCATGGCTAA
AGTCGATCATCACCTGCGCTGGCAAACCTGCTTTGTTCAGACCCTCTTTC
ACTTCAGCAACATGCTTTGCGCTGTAGTTCGGCTCTTTGCCACCGCGCAG
GATGATGTGACAGTCGCCATTGCCGCTCGTATTCACGATGGCGGAATGAC
CCCACTTGGTCACGGACAGAAAGCAGTGCGGAGCACCTGCGGCGTTGATT
GCGTCGATTGCAACTTTGATGGTACCGTCGGTACCATTCTTGAAACCGAC
CGGGCAGCTCAAACCGCTTGCCAGCTCACGATGGACCTGAGACTCCGTGG
TGCGAGCGCCAATTGCACCCCAGCTCATCAGATCCGCCAAGTATTGCGGG
GTAATCATGTCCAGGAACTCGCCTGCCGCTGGCAGACCGCTGTCGTTAAT
GTCCAGCAGCAGTTTACGCGCGATACGCAGACCATCATTGATCTGAAAGC
TGTTGTCCATATGTGGGTCGTTAATCAGACCTTTCCAGCCCACCGTCGTA
CGCGGTTTCTCGAAATACACACGCATCACAATCTCCAGCTCATCTTTCAG
CTCTTCGCGCAGTGCCAGCAAACGGGTCGCATATTCTTTCGCTGCAACCG
GGTCGTGAATGGAACACGGGCCAATGACCACCAGCAGACGATCGTCATTG
CCCTTCAGAATCTTGTGAATAGCTTTACGGGCATGAGCCACGGTGTTCGC
GGCATTTTCCGTCGCCGGAAACTTTTCCAGCAGAGCCACTGGCGGCAACA
GCTCTTTGATCTCTTTGATACGCAGGTCATCATTCTGATAGTTCATTTTA
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ATTCTCCACGCTTATAAGCGAATAAAGGAAGATGGCCGCCCCGCAGGGCA
GCAGGTCTGTGAAACAGTATAGAGATTCATCGGCACAAAGGCTTTGCTTT
TTGTCATTTATTCAAACCGGCGTGA

[SEQ ID NO:014 speFED DNA

<210>014

<211>4222

<212> DNA

<213>Artificial sequence

<220>

<223> codon-optimized gene for speFED, originally from E. coli
<400> 014

ATAAAACGAAAGGCCCAGTCTTTCGACTGAGCCTTTCGTTTTATTTGATG
CCTGGCAGTTCCCTACTCTCGCATGGGGAGACCCCACACTACCATCGGCG
CTACGGCGTTTCACTTCTGAGTTCGGCATGGGGTCAGGTGGGACCACCGC
GCTACTGCCGCCAGGCAAATGAGGTCTCATGATTAGACTGCTGGCATGTT
ACGACCGTAGTAAATCTCACGCATCTCTTTCCACAGCGCAGCCGTAATCT
CTTGACGCTCGCTATCCGTCAAATCCTCCGGCTTGGTATGGAACATATAG
TGTTTCAGATCGAACTCTTTCAGCAGCATCTTAGTGTGAAAGATATTCTC
CTGGTAGACATTAACGTCCACCATATCGTACAGAGCTTTCATGTCGTCGG
ACATGAAATTCTGGATGCTGTTGATCTCATGGTCGATGAAGTGCTTCATA
CCATTGATGTCACGGGTAAAGCCGCGCACGCGGTAATCAATCGTAACGAT
ATCGCTCTCCAGTTGATGGATCAGGTAATTCAATGCTTTCAGCGGCGAGA
TAACGCCGCAGGTGCTCACCTCAATGTCTGCGCGAAAGGTACACAGACCA
CCCTCCGGGTGGCTTTCCGGGTAGGTGTGAACGCAGATGTGGCTTTTGTC
CAGATGGGCAACAACCGTCTCCGGCAACGGACCTGGGTGTTCGGTTTTGT
CAATCAACTTAGGATCGACAGGCTCTTCGGAAACCAGGATCGTCACGGAG
GCACCCTGCGGTTCGTAATCTTGGCGCGCAATGTTCAGAATGTTCGCGCC
GATGATGGAACAAGTCTCGCTCAAAATCTCCGTCAGGCGGTTTGCGTTGT
ACAGTTCATCGATATAGGCAATGTAGCCGTCACGTTCTTCCGCCGTCTTT
GCATAGCAAATGTCATAGATACAAAACGACAAGCTCTTAGTCAGATTGTT
GAAACCGTGCAATTTCAGCTTCTTCATTTTCTTATCTTCTCCTCATGAGT
CGACTTAGCTCGGCTGAGAAGCCAGCGCGTCTTGCAGGTACTGCGGCAGC
GCAAACGCAGCGGTATGGATCGCCGGGTTGTAATAGCGGCACTTCAGACC
GCTCGCCAGGAAACGTGCTTGAATGATTTCGGTGCTCAAGTGACGCAGCG
CGTCATTGTCGGTGGCCCACGCAAAGGTCATAATGCCACCATAGTACGTC
GGGATCGCTGCCTGGTAGAAGCCAACGTCGCTAAAGTAATGAGACAGTTT
GCGGTGGCTATCGATCGCCTCTTCTTGCTGCAGGAAACACACACCATTCT
GCGCGACAAAGATACCGCCAGGGTTCAGACAACGTTTACAACCCTCGTAA
AAGGCGGAGGTGAACAGGGACTCACCAGGGCCAATCGGATCAGTGCAATC
GGAGATAATCACATCAAACGTTTGGCTCGTTTGATTGACGAAGTTCACAC
CATCGTCGATGACCAGTTTGAAACGCGGGTCATCATACGAGCCTGCATTA
TGGTTCGGCAGGTATTGGCGACAGAAGGACACGACACCCGCATCAATCTC
GACCATGGTAATGCTCTCCACGTTCTTGTGACGGGTAACTTCGCGCAGCA
TCGCGCCATCACCACCGCCGATAATCAACACATGTTTAGCATGACCGTGT
GCCAGCAGCGGCACATGGGTCATCATCTCGTGATAGATAAACTCATCGCG
CTCAGTGGTTTGGACCACGCCGTCCAGCGCCATAACGCGACCGAAGGCCG
CGTTTTCAAAGATGATCAGGTCTTGGTGGTCGGTTTTCTCGTGGTACAGA
ACATTATCAACCGCGAAATACTGACCAAATTGGTCATGCAGCGTCTCGTG
CCACTGTTTCTTCTCGGCCATTTTAGCTTCCTTAGCTCCTGTCTAGTGTC
GACACTAGTTTACAATTTCTCGCCCTTCAGCAAGGTAGATTGTGCATCAC
GCGGCTTAATGACATAACACCAGACCTGTTTGCGGCCGTCATGTTCTTCA
ATGTAGACACCCTGCAGCTCCGGCGCAAAACCCGGCAACAGATTGATACC
CTCTTCCAGGGCCGAGAAGTAACGCAGCACCGCACCACCCCAAATCTCAC
CCGGCACGACACACAGCACACCAGGTGGGTACGGCAGGGCACCTTCGGCC
GCAATGCGGCCCTCCGCATCCGGCAAACGCACCAACTCGACTTCACCGCG
CAGATACGCGTAATTGGCTTCCTGCGGGTTCATGCTGACACGCGGAAAAT
GTTCTTTACGAAACATCTCTTTCTGCAGTTGTTTGACATTGTGACGCGCG
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TACAAATCATGCATCTCTTGGCACAGTTGACGCAGGGTGTAGCCCGCATA
ACGCTCTTCGTGCTGTTTGTAAATGCTCGGCAGCACCTCGGCCAGCGGGG
CATCGGACTCCAGCAATTTCTCAAAGCGGACCAGCAGTGCAACCAGTTGC
TGCAATTTGGCCATATCCTCTGCCGGGGTCAACAAAAACAGGATGCTATT
CAGATCACACTTCTCCGGCACAACGCCATTTTCACGCAGAAAGTTGGCCA
GGATGGTGGCCGGGACGCCGAACGCCTCATACTCGCCGTTACGCGCGTCA
ATGCCTGGGGTAGTCAGCAGCAGTTTGCACGGATCGACAAAGTATTGATT
CTCTGCGTAGCCCTCGAAAGAGTGCCAGTGCTCACCCGGAACGAATTGGA
AAAAGCGCAGGTCCACTGCAATTTGCGCGGTTTCATAGCTCTGCCATGGT
TTACCGTCCACCAGCTCCGGGACAAACGGGCGGATATGTTGGCAGTTATC
CAGGATCAGTTTACGGGCGTTAATGCCGTTGACAACGCAATCCATCCACA
TGTTGCGACCGCTCACACCCTCGTGCATCTTGGCATTGATGTTCAGCGCA
GCGAACAGCGGGTAGAACGGGCTAGTGCTCGCATGCATCATAAAGGCGTT
ATTCATACGTTTATGCGGCACGTAGCGTTGCTGGCCTTTGATGTGGCTAT
CCTTTTTGTGAATTTGGCTGGTCTGGCTGAAACCCGCTTGTTGCTTATGC
ACAGACTGGGTAACCAAAATGCCCGGATCGTTCTCGTTCAGATCCAGCAA
CAGCGGGCTGCAGTCTGCCATCATAGGAATGAACTGCTCATAACCGACCC
AGGCGCTGTCGAACAGGATATAGTCACACAGGTGACCGATCTTATCCACG
ACCTGGCGTGCATTGTAAATCGTACCATCATACGTGCCCAGCTGAATCAC
AGCCAGACGGAACGGACGGGCTTCTTTCGCACGCTGCGGTGCCACCTCTG
CGATCAGTTCACGCAAATAGCTTTCTTCGAAGCAATGCGCGTCGATGCCA
CCAATGAAGCCGTACGGATTACGCGCGGTTTCCAGGTAAACCGGGGTCGC
ACCGGCTTGCAACAGCGCACCGTGATGGTTGCTTTTGTGATTGTTACGAT
CGAACAGAACCAGATCACCTGGGGTCAGCAGGGCATTCAGAACCACTTTG
TTGGAGCTAGAGGTACCGTTCAGGACGAAGTAGGTCTTGTCGGCGTTGAA
AACCTTCGCTGCGTGTTGTTGTGCAATACATGGTGCGCCCTCGTGGATCA
GCAGGTCACCCATAGCAACGTCCGCATTACACAGATCCGCACGAAACAGC
GCCTCACCAAAGTATTCCACAAACTGATTGCCAGCCGGATGACGACGGAA
GAACTCACCACCCTGGTGGCCCGGACAGTCGAACGCGCTGTTACCCTGGT
TGACATAGTCCACCAGTGCACGAAAGAACGGCGGACGCAGTTGCGTCTCA
TAGTGGCTCGCAGCCGTTTCCAGCTGGCGACCGTAGAACTCACGACGGCT
CTCGCAATTCTCAAAAACGCCGCTAATACGCGGCAGGTACTCGGCTGGAA
CACGCTCCTGATTTTCGGTCGCAATGAACACCGGAATACCGTAACCGGTC
GCGTCAATCTCATCCAGCTTGCCGCACGTAACATCATTCAGGCTCAGGAC
GATTGCGGCGACATCGATGTTACGCGACTCATTGATATAGATGCACTCGC
GTTGCGTCGTAAAGCAATCCGGGCAGCTGTCGCTCACCGCAATCTTCAAT
TTGCTCATTTTAGCTTCCTTAGCTCCTGACTAGTATAAAGTTAAAGAGCA
GTGCCGCTTCGCTTTTTCCACACATTATACGAGCCGGATGATTAATTGTC
AACAGCTCATTTCACCCGTGAG

[SEQ ID NO:015 thrA DNA

<210>015

<211>2815

<212> DNA

<213>Artificial sequence

<220>

<223> codon-optimized gene for thrA, originally from E. coli
<400> 015

ATAAAACGAAAGGCCCAGTCTTTCGACTGAGCCTTTCGTTTTATTTGATG
CCTGGCAGTTCCCTACTCTCGCATGGGGAGACCCCACACTACCATCGGCG
CTACGGCGTTTCACTTCTGAGTTCGGCATGGGGTCAGGTGGGACCACCGC
GCTACTGCCGCCAGGCAAATGAGAACTCTTAACAGATCTTTACACGCCCA
GCTTCCAGCTCAGGGTACGCAGCAGATCCGCGAAAACGCCAGCCGCGGTG
ACATCGTTACCGGCACCATAACCGCGCAGCACCAGCGGCAGCGGCTGATA
GTAATGGCTATAGAACGCCAGCGCATTCTCGCCATTCTTGACCTTAAACA
AAGGGTCGTTGCCATCAACCTCTGCAATCTTAACACGGCAAACACCATCC
TCATCGATGTTACCAACATAACGCAAGACTTTACCTTCGTCGCGGGCTTT
CGCAACACGGGCTGCGAACAGATCGTCCAGCTGAGACAGATTTGCCATAA

Page 28 of 110



ACGCCGCGACATCACCCTCTGCATTGAACTCCGCAGGCAGAACCGGCTCG
ATCTCAATATCCGCCAGTTCCAGTTCACGGCCCGTCTCACGCGCCAGAAT
CAGCAGCTTACGGGCGACATCCATACCGGACAGGTCGTCGCGAGGGTCTG
GTTCGGTATAGCCCATTTCGCGAGCCAGGGTAGTCGCTTCGCTAAAGCTC
ATGCCTTCATCCAACTTGCCGAAGATATAGCTCAGGCTACCAGACAGGAT
ACCGCTGAATTTCATCAGTTCGTCACCCGCGTTCAGCAGGTTTTGCAGGT
TTTCGATGACCGGCAGACCAGCGCCCACATTGGTGTCATACAGGAACTTA
CGACGGCTTTTCTCGGCTGCATAACGCAGCTGATGGTAGTAGTCCATGCT
GCTAGTATTCGCCTTTTTGTTCGGCGTAACAACGTGAAAGCCCTCACGCA
GGAAGTCAGCGTATTGGTCCGCGACCGCCTGGCTGCTGGTACAATCGACG
ATCACCGGATTCAGCAGGTGGTACTCTTTCACCAGACGAATCAGACGACC
CAGGTTAAACGGCTCTTTTGCTTGCGCCAGTTCTTCCTGCCAATTCTCCA
GATTCAGACCGTGCACATTGGTCAGCAATGCTTTGCTATTCGCGACGCCG
CAAACACGCAGGTCGATGTGCTTATTCTTCAGCCAGGATTGTTGGCGTTT
CAGCTGTTCCAGCAGCGCACCGCCCACACCACCGACGCCGATAACAAAAA
CTTCAATGACTTGGTCCGTGTTAAACAGCATCTGGTGAGTCACACGAACA
CCCGTGGTCGCGTCGTCGTTATTCACCACAACAGAAATGCTGCGCTCGCT
GCTACCTTGTGCAATGGCCACAATGTTGATATTCGCGCGTGCCAGAGCAG
CGAAAAACTTTGCGCTAATACCACGCAGGGTACGCATACCATCACCGACC
ACGCTGATAATCGCCAAACGTTCGGTAACGGCCAGCGGCTCCAGCAGGCC
CTCTTTCAGTTCCAGATAGAACTCTTCTTGCATCGCACGTTCTGCACGAA
CGCAATCGGATTGCGGAACACAAAAGCTAATGCTGTACTCGCTAGAGCTT
TGAGTAATCAGGACCACGCTAATGCGAGCGCGGCTCATTGCTGCAAAAAC
ACGGGCTGCCATACCAACCATACCTTTCATACCCGGACCGCTAACGCTGA
ACATAGCCATGTTGTTCAGATTAGAGATGCCTTTAACCGGCAATTCGTCC
TCATCACGGGACGCACCGATCAGGGTACCAGGTGCCTGAGGATTGCCGGT
ATTCTTGATCAAACACGGGATCTGGAATTGAGCAATTGGGGTGATCGTGC
GCGGGTGCAGGACTTTGGCACCGAAGTAAGACAGCTCCATCGCTTCCTGG
TACGACATGCTTTTCAGCAAGCGCGCGTCCGGGACCTGGCGAGGGTCGCA
CGTATACACACCATCCACATCGGTCCAGATTTCGCAGCAATCGGCACGCA
GGCAAGCAGCCAGAACAGCGGCGCTGTAATCGGAACCGTTGCGACCCAGG
ACAACCAGTTCGCCTTTCTCGTTGCCTGCCGTAAAACCCGCCATCAGAAC
CATGTGGTCAGCTGGGATGCGGCTGGCCGCAATACGACGGGTGCTCTCGG
CAATATCGACGGTGCTCTCCAGATAATGGCCGACAGCCAGCAGTTTCTCC
ACAGGGTCAATGACGGTAACGTTGTGGCCGCGTGCCTCCAACACACCGGC
CATGATCGCGATGCTCATCTTCTCGCCACGACAGATCAGGGCTGCGTTAA
TGCTATCCGGGCACTGGCCCAGCAGGCTAATGCCATGCAGAACATGCTTA
ATCTGTGCAAATTCCTGATCGACGAACGTTTTCAGTTGCGCCAACGGAAA
GCCCGGTTGGGCTGCCGCCAGGCCGGTCAACAGCTCGGCAAAGATGCGCT
CCGCATCGCTGATGTTCGGCAATGCGTCCTGACCGCTAATGGTCTTTTCA
ATCATCGCCACCAGATGGTTAGTAATCTTTGCCGGAGCAGACAGGACGGT
TGCAACCTGACCCTGACGCGCGTTGCTCTCCAGAATGTCCGCAACGCGCA
AGAAACGCTCTGCATTTGCCACGGACGTACCGCCAAACTTCAGCACACGC
ATGGAAATACTCCTTGAAAAGTAAAGTGTTAGATGAGTGCGTTAATTCAC
ACTTCTGAGAAATTTCGCTAAACGCATCAAAAAAGCATAGCAGACAGGCA
TGGTATTGCTGGATTAAGCAGGTAACATCAGTGTTATAGGATTATTACCA
AAACATTATATGTGA

[SEQ ID NO:016] asd DNA

<210>016

<211>1386

<212> DNA

<213>Artificial sequence

<220>

<223> codon-optimized gene for asd, originally from E. coli
<400> 016

ATAAAACGAAAGGCCCAGTCTTTCGACTGAGCCTTTCGTTTTATTTGATG
CCTGGCAGTTCCCTACTCTCGCATGGGGAGACCCCACACTACCATCGGCG
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CTACGGCGTTTCACTTCTGAGTTCGGCATGGGGTCAGGTGGGACCACCGC
GCTACTGCCGCCAGGCAAATGAGAAACGATATCGGATCCGGTACCTTATG
CCAACTGACGCAGCATACGGCGCAGCGGTTCCGCCGCACCCCACAGCAGC
TGATCACCAACCGTAAACGCGCTCAAGAACTCTGGGCCCATGTTCAGCTT
ACGCAGACGACCGACCGGGGTGGTCAGCGTGCCCGTAACGGCAGCCGGGEG
TCAGCTCACGCATGGTGATTTCACGATCGTTAGGAACCACCTTCGCCCAC
GGATTGTGGGCAGCCAGCAGCTCTTCAACCGTCGGAATGGACACATCTTT
CTTCAGCTTGATGGTGAATGCTTGGGAGTGGCAACGCAGAGCGCCAACGC
GCACGCACAGACCGTCAACCGGAATAACAGAAGAGGTGTTCAGGATTTTG
TTAGTTTCTGCTTGACCCTTCCACTCTTCACGGCTTTGACCATTGTCCAG
CTGCTTATCGATCCACGGAATCAGGCTACCCGCCAGTGGCACACCGAAGT
TGTCAACCGGCAGTTCACCGGAACGCGTCAGGGTGGTAACCTTGCGTTCA
ATGTCCAGGATCGCGGAGGACGGGGTCGCCAACTCGTCGGCAACATGACC
ATACAGGTGACCCATCTGCGTCAACAATTCACGCATGTGGCGTGCACCGC
CACCGCTGGCCGCTTGGTAGGTGGCCACGGAAACCCAGTCAACCAGGTCG
TTCGCAAACAAACCACCCAGGCTCATCAGCATCAAGCTAACGGTACAGTT
GCCGCCGACAAAGGTACGGATGCCATTGTTCAGGCCGTCGGTGATAACGT
CCTGGTTCACCGGGTCCAAAATGATGATGGCGTCATCCTTCATACGCAGG
CTGCTAGCCGCATCGATCCAGTAACCTTGCCAGCCAGATTCACGCAGCTT
CGGGTAGATTTCGTTCGTATAGTCACCACCTTGGCAAGTCACAATGATGT
CCAGAGCTTTCAGGGCCTCCAGGTCAAAGGCGTCCTGCAGGGTACCCGTG
GTACCGCCGAAGCTCGGCGCAGCCTGACCCAGTTGGCTGGTGGAGAAAAA
CACTGGGCGAATTGCATCGAAGTCACGCTCTTCCACCATACGCTGCATCA
GGACGCTGCCGACCATACCGCGCCAGCCGATAAAGCCGACATTCTTCATG
ATCGTTTCGCCTGTGGTATGAAATTTCACACGCATTATATACAAAAAAAG
CGATTCAGACCCCGTTGGCAAGCCGCGTGGTTGTGA

[SEQ ID NO:017] cysM DNA

<210>017

<211>1264

<212> DNA

<213>Artificial sequence

<220>

<223> codon-optimized gene for cysM, originally from E. coli
<400> 017

ATAAAACGAAAGGCCCAGTCTTTCGACTGAGCCTTTCGTTTTATTTGATG
CCTGGCAGTTCCCTACTCTCGCATGGGGAGACCCCACACTACCATCGGCG
CTACGGCGTTTCACTTCTGAGTTCGGCATGGGGTCAGGTGGGACCACCGC
GCTACTGCCGCCAGGCAAATGAGACTGATATCTTAAATGCCCGCACCCTG
CGAGAAGTGTTCTTCACCAAACACGCCAGTGCTCAAATAGCGATCACCGC
GGTCACAAATGATTGCGACGACCACTGCATCCGGATTCGCCTTGGCGACG
CGCAGAGCACCCGCGACTGCACCACCGCTGCTAACACCACAGAAGATGCC
TTCGCGGACTGCCAGCTCGCGCATGGTGTTTTCTGCATCGCGCTGATGGA
TGTCCAACACCTCATCCACCAGGCTGGCGTTAAAGATGCCCGGCAGATAC
TCCGTAGGCCAACGGCGGATGCCCGGAATGCTGCTGCCTTCTTCCGGCTG
CAGACCCACAATGGTAACCGGCTTGGATTGTTCGCGCATGAAGCGGCTGA
CGCCGGTAATCGTGCCCGTCGTGCCCATGCTCGAAACGAAATGGGTAATA
CGACCACCGGTCTGTTGCCAAATCTCCGGACCGGTCGTGGTATAGTGCGC
GTACGGATTGTCAGGATTGTTGAACTGGTCCAACAGCTTACCCTCGCCAC
GATTCGCCATTTCCAGTGCCAGGTCACGCGCACCTTCCATACCCTGTTCT
TTGGTAACCAAGATCAGTTCCGCACCATAAGCACGCATCGCCGCACGACG
TTCTTGAGACATGTTATCTGGCATCAGCAGTTTCATACGGTAACCCTTCA
GCGCGGCAATCATTGCCAGTGCGATACCGGTGTTACCGCTGGTCGCTTCA
ATCAGAACGTCACCCGGCTTGATCTCACCACGTTTTTCAGCCTCGACAAT
CATGCTCAGAGCCGCACGATCCTTAACGCTGCCCGCTGGGTTATTGCCCT
CCAGCTTCAGCCACACTTCGCTACCGTTGTCCGGACCCATGCGTTGCAGC
TTAACCAGCGGGGTATTGCCAATCGTCTGCTCCAGCGTGGACATGGTGAA
TCCTCTCGTTGAGTGTGCGCCACTGATTTGGGTGCCATCGACAATGGCAC
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TGTGCGGATCGTGGTTAAAATCTACAGAGACCAACGGCAATTCCGTATAG
TCAACTATACCATGAAATGCACCTTGTGCTGCTTTTTGCAGCAACAGGTT
GACTTCGTTTGTGA

[SEQ ID NO:018] ilvA DNA

<210>018

<211>1893

<212> DNA

<213>Artificial sequence

<220>

<223> codon-optimized gene for ilvA, originally from E. coli
<400> 018

ATAAAACGAAAGGCCCAGTCTTTCGACTGAGCCTTTCGTTTTATTTGATG
CCTGGCAGTTCCCTACTCTCGCATGGGGAGACCCCACACTACCATCGGCG
CTACGGCGTTTCACTTCTGAGTTCGGCATGGGGTCAGGTGGGACCACCGC
GCTACTGCCGCCAGGCAAATGAGCTCTTAACCTGCCAGGAAGAAACGGAA
GGCCGGATTGTTCGTCTCGTCGTGGCAGTCATAACCCAGCTCATTCAGAC
GCGTCTCAAAATCCGGCTCGTGATCACCCAGTTCGAACGCCGCCAGGACA
CGGCCGTAATCGGTGCCATGGCTGCGATAGTGAAACAGGGAAATGTTCCA
GTAGGTACCCAGGGTGTTCAGGAAACGCAGCAGCGCGCCTGGAGACTCCG
GGAACTCGAAGCTGTACAGGCGCTCCTGCAGCGGGTGGCTCGGACGGCCA
CCCACCATGTAACGAACGTGCAGCTTTGCCATTTCGTCATCGCTCAGATC
GACAACAGAATAACCGCCGTCATTCAGCATTTGCAGGATTTCTTTACGTT
CTTCCAGACCACGGCTCAGACGCACGCCCACGAAGATGCATGCGTTTTTC
GCGTCTGCGAAGCGGTAATTGAACTCGGTCACGCTACGACCGCCCAGCAA
TTGGCAAAACTTCAGAAAAGAGCCTTTTTCTTCCGGGATAGTAACCGCCA
GCAGTGCTTCACGTTGCTCACCCAGCTCGCAACGTTCGCTGACGTAGCGC
AGACCGTGGAAATTCACATTCGCACCGCTCAGAATGTGCGCCAGACGTTC
GCCACGGATGTTGTGCAGGGCAATGTATTTCTTCATGCCCGCCAGAGCCA
GGGCACCGCTCGGCTCAGCGACTGCGCGGACATCTTCGAACAGATCCTTC
ATTGCGGCGCAGATCGCATCGCTATCGACCGTAATGATATCATCCAAGTA
TTCCTGACACAGGCGAAACGTCTCATCGCCAATGCGTTTAACTGCAACGC
CTTCCGCAAACAGACCAACACGCGGCAGATCGACCGGGTGGCCTGCGTCC
AGTGCCGCTTTCAGACATGCGCTATCCTCCGCCTCAACTGCGATGACCTT
AATCTGCGGCATCAATTGCTTGATCAGAACAGCAACGCCTGCCGCCAGGC
CACCACCGCCAACCGGCACAAAGACGCGGTCCAGATGCGCGTCCTGTTGC
AGCAGTTCCAAGGCCAACGTGCCCTGACCCGCGATCACCATCGGATGATC
AAACGGCGGGACCCAGGTAAAGCCTTGCTGTTGGCTCAGTTCGATCGCTT
TCGCTTTAGCTTCATCGAAGTTTGCACCGTGCAACAGAACTTCGCCACCA
AAACCACGCACTGCGTCAACCTTAATGTCAGCGGTTGCCGTCGGCATGAC
GATCAGTGCTTTAACACCCAGACGCGCGGACGAGAAGGCGACACCCTGCG
CGTGGTTACCCGCGCTGGCGGTAATGACGCCGTGGGCTTTCTGCTCTTCG
GTCAAACCTGCCATCATTGCATACGCACCACGCAGTTTGAAGCTGTGGAC
CGGCTGGCGATCCTCGCGCTTCACCAGGATCACATTATCCAGACGGCTGC
TCAGCTTTTCCATCTTCTGCAGCGGGGTCACCTGGGCTGCCTCATACACC
GGCGCACGCAGAACCGCACGCAGGTATTCCGCGCCTTCCGGCGCACCGCT
CAGCGGCTGGCTGTCTGCCATGGAAATACTCCTTGAAAAGTAAAGTGTTA
GATGAGTGCGTTAATTCACACTTCTGAGAAATTTCGCTAAACGCATCAAA
AAAGCATAGCAGACAGGCATGGTATTGCTGGATTAAGCAGGTAACATCAG
TGTTATAGGATTATTACCAAAACATTATATGAATTCGCCGTGA

[SEQ ID NO:019] thrA DNA

<210>019

<211>2463

<212> DNA

<213>E. coli

<220>

<223> natural sequence cloned from E. coli using PCR
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<400> 019

ATGCGAGTGTTGAAGTTCGGCGGTACATCAGTGGCAAATGCAGAACGTTTTCTGCGTGTT
GCCGATATTCTGGAAAGCAATGCCAGGCAGGGGCAGGTGGCCACCGTCCTCTCTGCCCCC
GCCAAAATCACCAACCACCTGGTGGCGATGATTGAAAAAACCATTAGCGGCCAGGATGCT
TTACCCAATATCAGCGATGCCGAACGTATTTTTGCCGAACTTTTGACGGGACTCGCCGCC
GCCCAGCCGGGGTTCCCGCTGGCGCAATTGAAAACTTTCGTCGATCAGGAATTTGCCCAA
ATAAAACATGTCCTGCATGGCATTAGTTTGTTGGGGCAGTGCCCGGATAGCATCAACGCT
GCGCTGATTTGCCGTGGCGAGAAAATGTCGATCGCCATTATGGCCGGCGTATTAGAAGCG
CGCGGTCACAACGTTACTGTTATCGATCCGGTCGAAAAACTGCTGGCAGTGGGGCATTAC
CTCGAATCTACCGTCGATATTGCTGAGTCCACCCGCCGTATTGCGGCAAGCCGCATTCCG
GCTGATCACATGGTGCTGATGGCAGGTTTCACCGCCGGTAATGAAAAAGGCGAACTGGTG
GTGCTTGGACGCAACGGTTCCGACTACTCTGCTGCGGTGCTGGCTGCCTGTTTACGCGCC
GATTGTTGCGAGATTTGGACGGACGTTGACGGGGTCTATACCTGCGACCCGCGTCAGGTG
CCCGATGCGAGGTTGTTGAAGTCGATGTCCTACCAGGAAGCGATGGAGCTTTCCTACTTC
GGCGCTAAAGTTCTTCACCCCCGCACCATTACCCCCATCGCCCAGTTCCAGATCCCTTGC
CTGATTAAAAATACCGGAAATCCTCAAGCACCAGGTACGCTCATTGGTGCCAGCCGTGAT
GAAGACGAATTACCGGTCAAGGGCATTTCCAATCTGAATAACATGGCAATGTTCAGCGTT
TCTGGTCCGGGGATGAAAGGGATGGTCGGCATGGCGGCGCGCGTCTTTGCAGCGATGTCA
CGCGCCCGTATTTCCGTGGTGCTGATTACGCAATCATCTTCCGAATACAGCATCAGTTTC
TGCGTTCCACAAAGCGACTGTGTGCGAGCTGAACGGGCAATGCAGGAAGAGTTCTACCTG
GAACTGAAAGAAGGCTTACTGGAGCCGCTGGCAGTGACGGAACGGCTGGCCATTATCTCG
GTGGTAGGTGATGGTATGCGCACCTTGCGTGGGATCTCGGCGAAATTCTTTGCCGCACTG
GCCCGCGCCAATATCAACATTGTCGCCATTGCTCAGGGATCTTCTGAACGCTCAATCTCT
GTCGTGGTAAATAACGATGATGCGACCACTGGCGTGCGCGTTACTCATCAGATGCTGTTC
AATACCGATCAGGTTATCGAAGTGTTTGTGATTGGCGTCGGTGGCGTTGGCGGTGCGCTG
CTGGAGCAACTGAAGCGTCAGCAAAGCTGGCTGAAGAATAAACATATCGACTTACGTGTC
TGCGGTGTTGCCAACTCGAAGGCTCTGCTCACCAATGTACATGGCCTTAATCTGGAAAAC
TGGCAGGAAGAACTGGCGCAAGCCAAAGAGCCGTTTAATCTCGGGCGCTTAATTCGCCTC
GTGAAAGAATATCATCTGCTGAACCCGGTCATTGTTGACTGCACTTCCAGCCAGGCAGTG
GCGGATCAATATGCCGACTTCCTGCGCGAAGGTTTCCACGTTGTCACGCCGAACAAAAAG
GCCAACACCTCGTCGATGGATTACTACCATCAGTTGCGTTATGCGGCGGAAAAATCGCGG
CGTAAATTCCTCTATGACACCAACGTTGGGGCTGGATTACCGGTTATTGAGAACCTGCAA
AATCTGCTCAATGCAGGTGATGAATTGATGAAGTTCTCCGGCATTCTTTCTGGTTCGCTT
TCTTATATCTTCGGCAAGTTAGACGAAGGCATGAGTTTCTCCGAGGCGACCACGCTGGCG
CGGGAAATGGGTTATACCGAACCGGACCCGCGAGATGATCTTTCTGGTATGGATGTGGCG
CGTAAACTATTGATTCTCGCTCGTGAAACGGGACGTGAACTGGAGCTGGCGGATATTGAA
ATTGAACCTGTGCTGCCCGCAGAGTTTAACGCCGAGGGTGATGTTGCCGCTTTTATGGCG
AATCTGTCACAACTCGACGATCTCTTTGCCGCGCGCGTGGCGAAGGCCCGTGATGAAGGA
AAAGTTTTGCGCTATGTTGGCAATATTGATGAAGATGGCGTCTGCCGCGTGAAGATTGCC
GAAGTGGATGGTAATGATCCGCTGTTCAAAGTGAAAAATGGCGAAAACGCCCTGGCCTTC
TATAGCCACTATTATCAGCCGCTGCCGTTGGTACTGCGCGGATATGGTGCGGGCAATGAC
GTTACAGCTGCCGGTGTCTTTGCTGATCTGCTACGTACCCTCTCATGGAAGTTAGGAGTC
TGA

[SEQ ID NO:020] cynTS DNA

<210>020

<211>2123

<212> DNA

<213>E. coli

<220>

<223> obtained from selection using SCALES from an E. coli DNA library
<400> 020

GGTCAGGTATGATTTAAATGGTCAGTATTGAGCGATATCTAGAGAATTCG

TCCTGGTGACGCAACGTGAGCCTGGCGATCTGTTCGTTATTCGCAACGCG
GGCAATATCGTCCCTTCCTACGGGCCGGAACCCGGTGGCGTTTCTGCTTC
GGTGGAGTATGCCGTCGCTGCGCTTCGGGTATCTGACATTGTGATTTGTG
GTCATTCCAACTGTGGCGCGATGACCGCCATTGCCAGCTGTCAGTGCATG
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GACCATATGCCTGCCGTCTCCCACTGGCTGCGTTATGCCGATTCAGCCCG
CGTCGTTAATGAGGCGCGCCCGCATTCCGATTTACCGTCAAAAGCTGCGG
CGATGGTACGTGAAAACGTCATTGCTCAGTTGGCTAATTTGCAAACTCAT
CCATCGGTGCGCCTGGCGCTCGAAGAGGGGCGGATCGCCCTGCACGGCTG
GGTCTACGACATTGAAAGCGGCAGCATCGCAGCTTTTGACGGCGCAACCC
GCCAGTTTGTGCCACTGGCCGCTAATCCTCGCGTTTGTGCCATACCGCTA
CGCCAACCGACCGCAGCGTAACCTTATTTTTAAACCATCAGGAGTTCCAC
CATGATTCAGTCACAAATTAACCGCAATATTCGTCTTGATCTTGCCGATG
CCATTTTGCTCAGCAAAGCTAAAAAAGATCTCTCATTTGCCGAGATTGCC
GACGGCACCGGTCTGGCAGAAGCCTTTGTAACCGCGGCTTTGCTGGGTCA
GCAGGCGCTTCCTGCCGACGCCGCCCGCCTGGTCGGGGCGAAGCTGGATC
TCGACGAAGACTCCATTCTACTGTTGCAGATGATTCCACTGCGTGGCTGC
ATTGATGACCGTATTCCAACTGACCCAACGATGTATCGTTTCTATGAAAT
GTTGCAGGTGTACGGTACAACCCTGAAAGCGTTGGTTCATGAGAAATTTG
GCGATGGCATTATTAGCGCGATTAACTTCAAACTCGACGTTAAGAAAGTG
GCGGACCCGGAAGGTGGCGAACGTGCGGTCATCACCTTAGATGGTAAATA
TCTGCCGACCAAACCGTTCTGACAGCCATGCGCAACCATCAAAAGACGTT
CACGATGCTGCTGGTACTGGTGCTGATTGGTCTTAATATGCGACCACTGC
TCACCTCCGTCGGGCCACTGCTACCGCAATTGCGCCAGGCGAGCGGAATG
AGCTTTAGCGTGGCTGCCCTGTTGACCGCTCTGCCGGTGGTTACCATGGG
CGGGCTGGCGCTGGCCGGAAGCTGGCTTCATCAGCATGTCAGCGAACGTC
GCAGTGTCGCCATCAGTCTGTTGCTGATTGCCGTCGGTGCATTGATGCGT
GAGCTTTACCCGCAAAGTGCGCTGCTGCTTAGCAGCGCACTGCTTGGTGG
GGTGGGGATCGGCATCATTCAGGCGGTGATGCCTTCGGTGATTAAACGGC
GGTTTCAGCAGCGCACGCCACTGGTGATGGGGCTGTGGTCCGCGGCTCTG
ATGGGCGGCGGTGGGCTTGGTGCCGCCATAACGCCCTGGTTAGTTCAACA
TAGCGAAACCTGGTATCAAACACTCGCCTGGTGGGCGCTGCCTGCCGTTG
TTGCGCTCTTTGCCTGGTGGTGGCAAAGCGCCCGCGAGGTCGCCTCTTCC
CACAAGACAACAACCACTCCGGTTCGCGTGGTATTCACTCCCCGCGCGTG
GACGCTGGGTGTTTACTTCGGTCTGATTAACGGCGGTTACGCCAGCCTGA
TTGCCTGGTTACCCGCTTTCTATATTGAGATTGGTGCCAGCGCGCAGTAC
AGCGGTTCCTTACTGGCATTGATGACGCTTGGGCAAGCCGCAGGAGCTTT
GCTGATGCCTGCTATGGCTCGCCATCAGGATCGGCGCAAACTGTTAATGC
TGGCGCTGGTGTTACAACTGGTGGGGTTCTGCGGCTTTATCTGGCTGCCG
ATGCAATTGCCGGTATTGTGGGCGATGGTGTGTGGGTTAGGTCTGGGCGG
CGCGTTTCCGCTCTGTTTGCTGCTGGCGCTCGATCACTCTGTGCAACCGG
CTATTGCTGGCAAGAACGAATTCAAGCTTGATATCATTCAGGACGAGCCT
CAGACTCCAGCGTAACTGGACTG

[SEQ ID NO:021 folA C1 PCR Primer

<210>021

<211>20

<212> DNA
<213>artificial sequence
<220>

<223> oligonucleotide
<400> 021

GTCCCTTTCAGCATCGACAT
[SEQ ID NO:022 folA C1 PCR Primer

<210>022

<211>20

<212> DNA
<213>artificial sequence
<220>

<223> oligonucleotide
<400> 022
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TGGTGACGTACCAGAAATCA
[SEQ ID NO:023 folA C1 PCR Product

<210>023

<211>1212

<212> DNA

<213>E. coli

<220>

<223> natural sequence for folA gene cloned from E. coli using PCR
<400> 023

GTCCCTTTCAGCATCGACATTCCCGTATTCCGACTCGCCGTTCCCACACT
CATTCATTAAAAGAATATGGCGACATACCTTATTGGCGACGTTCATGGTT
GTTACGATGAACTGATCGCATTGCTGCATAAAGTAGAATTTACCCCTGGG
AAAGATACCCTCTGGCTGACGGGCGATCTGGTCGCGCGCGGGCCGGGTTC
GCTGGATGTTCTGCGCTATGTGAAATCCTTAGGCGACAGCGTACGTCTGG
TGCTGGGCAATCACGATCTGCATCTGCTGGCGGTATTTGCCGGGATCAGC
CGCAATAAACCGAAAGATCGCCTGACACCGCTGCTGGAAGCGCCGGATGC
CGACGAGCTGCTTAACTGGCTGCGGCGCCAGCCTCTGCTGCAAATCGACG
AAGAGAAAAAGCTGGTGATGGCCCACGCAGGGATCACGCCGCAGTGGGAT
CTGCAGACCGCCAAAGAGTGCGCACGCGATGTAGAAGCGGTGCTATCGAG
TGACTCCTATCCCTTCTTTCTTGATGCCATGTACGGCGATATGCCAAATA
ACTGGTCACCGGAATTGCGGGGGCTGGGAAGACTGCGTTTTATCACCAAC
GCTTTTACCCGTATGCGTTTTTGCTTCCCGAACGGTCAACTGGATATGTA
CAGCAAAGAATCGCCGGAAGAGGCCCCTGCCCCACTGAAACCGTGGTTTG
CGATTCCTGGCCCTGTCGCTGAAGAATACAGCATCGCCTTTGGTCACTGG
GCATCGCTGGAGGGCAAAGGTACGCCGGAAGGTATATACGCGCTGGATAC
CGGCTGCTGCTGGGGTGGTACATTAACCTGCCTGCGCTGGGAAGATAAAC
AGTATTTTGTCCAGCCGTCGAACCGGCATAAGGATTTGGGCGAAGCGGCG
GCGTCTTAAACACAGCCTGATATAGGAAGGCCGGATAAGACGCGACCGGC
GTCGCATCCGGCGCTAGCCGTAAATTCTATACAAAATTACCGCCGCTCCA
GAATCTCAAAGCAATAGCTGTGAGAGTTCTGCGCATCAGCATCGTGGAAT
TCGCTGAATACCGATTCCCAGTCATCCGGCTCGTAATCCGGGAAATGGGT
GTCGCCTTCCACTTCTGCGTCGATATGCGTCAGATACAGTTTTTGCGCTT
TTGGCAAGAACTGTTCATAAACGCGACCGCCGCCAATCACCATGATTTCT
GGTACGTCACCA

[SEQ ID NO:024 folA ORF PCR Primer

<210>024

<211>25

<212> DNA
<213>artificial sequence
<220>

<223> oligonucleotide
<400> 024

CAGCTAACTGTTTGTTTTTGTTTCA
[SEQ ID NO:025 folA ORF PCR Primer

<210>025

<211>21

<212> DNA
<213>artificial sequence
<220>

<223> oligonucleotide
<400> 025

GGCGCTAGCCGTAAATTCTAT
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[SEQ ID NO:026 folA ORF PCR Product

<210>026

<211>672

<212> DNA

<213>E. coli

<220>

<223> natural sequence for folA ORF cloned from E. coli using PCR
<400> 026

CAGCTAACTGTTTGTTTTTGTTTCATTGTAATGCGGCGAGTCCAGGGAGA
GAGCGTGGACTCGCCAGCAGAATATAAAATTTTCCTCAACATCATCCTCG
CACCAGTCGACGACGGTTTACGCTTTACGTATAGTGGCGACAATTTTTTT
TATCGGGAAATCTCAATGATCAGTCTGATTGCGGCGTTAGCGGTAGATCG
CGTTATCGGCATGGAAAACGCCATGCCGTGGAACCTGCCTGCCGATCTCG
CCTGGTTTAAACGCAACACCTTAAATAAACCCGTGATTATGGGCCGCCAT
ACCTGGGAATCAATCGGTCGTCCGTTGCCAGGACGCAAAAATATTATCCT
CAGCAGTCAACCGGGTACGGACGATCGCGTAACGTGGGTGAAGTCGGTGG
ATGAAGCCATCGCGGCGTGTGGTGACGTACCAGAAATCATGGTGATTGGC
GGCGGTCGCGTTTATGAACAGTTCTTGCCAAAAGCGCAAAAACTGTATCT
GACGCATATCGACGCAGAAGTGGAAGGCGACACCCATTTCCCGGATTACG
AGCCGGATGACTGGGAATCGGTATTCAGCGAATTCCACGATGCTGATGCG
CAGAACTCTCACAGCTATTGCTTTGAGATTCTGGAGCGGCGGTAATTTTG
TATAGAATTTACGGCTAGCGCC

[SEQ ID NO:027 folD PCR Primer

<210>027

<211>20

<212> DNA
<213>artificial sequence
<220>

<223> oligonucleotide
<400> 027

TCACTGAACAGGCAGCATTC
[SEQ ID NO:028 folD PCR Primer

<210>028

<211>19

<212> DNA
<213>artificial sequence
<220>

<223> oligonucleotide
<400> 028

GACGATTTTGCAGCGTTTG

[SEQ ID NO:029 folD PCR Product

<210>029

<211>1630

<212> DNA

<213>E. coli

<220>

<223> natural sequence for folD gene cloned from E. coli using PCR
<400> 029
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TCACTGAACAGGCAGCATTCACCAGTTCGCCTTCAAAGTGAATTGTACCG
CCATCTACAACGGCAGCATAACTACCCGTAGCGGCGAATAGTGCGGCAGC
CAGCGCAGACGAAATAAATCTTAATTTCATATATATTCCTTCAATCTCAT
TTATCGACTCCACATCCGTATATAACCGATTACTTTATTTAAGACACTGA
TAGTAGTAAATTCCTTTTTATCCTCTAAGAATGTCTTAATTGAAAATATG
CACTCTATTCTAAAAAATAGAGAGCCCCGTTAGATGAATACTTCCGCGCA
AAATATATTCAACACAAATATAGACCTGAAGCGGTAAATTACCAGGCTGA
AAATTCTTTTTATATTGTCAGGTATTTCTTAAATTATCTTAATCCTTAGA
CAAGGAAATAAATCAGTTCCAGATTTACAACGCCATCATGGACGAAAAAT
GAAGCTTTCAGTCTCAGCGACGGTGCGCCTCACCTTCGCAAGAGGTCGCT
TCACGCGATAAATCTGAAACGAAACCTGACAGCGCGCCCCGCTTCTGACA
AAATAGGCGCATCCCCTTCGATCTACGTAACAGATGGAATCCTCTCTCTG
ATGGCAGCAAAGATTATTGACGGTAAAACGATTGCGCAGCAGGTGCGCTC
TGAAGTTGCTCAAAAAGTTCAGGCGCGTATTGCAGCCGGACTGCGGGCAC
CAGGACTGGCCGTTGTGCTGGTGGGTAGTAACCCTGCATCGCAAATTTAT
GTCGCAAGCAAACGCAAGGCTTGTGAAGAAGTCGGGTTCGTCTCCCGCTC
TTATGACCTCCCGGAAACCACCAGCGAAGCGGAGCTGCTGGAGCTTATCG
ATACGCTGAATGCCGACAACACCATCGATGGCATTCTGGTTCAACTGCCG
TTACCGGCGGGTATTGATAACGTCAAAGTGCTGGAACGTATTCATCCGGA
CAAAGACGTGGACGGTTTCCATCCTTACAACGTCGGTCGTCTGTGCCAGC
GCGCGCCGCGTCTGCGTCCCTGCACCCCGCGCGGTATCGTCACGCTGCTT
GAGCGTTACAACATTGATACCTTCGGCCTCAACGCCGTGGTGATTGGCGC
ATCGAATATCGTTGGCCGCCCGATGAGCATGGAACTGCTGCTGGCAGGTT
GCACCACTACAGTGACTCACCGCTTCACTAAAAATCTGCGTCATCACGTA
GAAAATGCCGATCTATTGATCGTTGCCGTTGGCAAGCCAGGCTTTATTCC
CGGTGACTGGATCAAAGAAGGCGCAATTGTGATTGATGTCGGCATCAACC
GTCTGGAAAATGGCAAAGTTGTGGGCGACGTCGTGTTTGAAGACGCGGCT
AAACGCGCCTCATACATTACGCCTGTTCCCGGCGGCGTTGGCCCGATGAC
GGTTGCCACGCTGATTGAAAACACGCTACAGGCGTGCGTTGAATATCATG
ATCCACAGGATGAGTAACATGGCGACATTTTCTTTAGGTAAACATCCGCA
CGTTGAGCTGTGCGACTTGCTGAAACTGGAAGGCTGGAGCGAAAGCGGCG
CGCAGGCGAAAATCGCGATTGCCGAAGGCCAGGTGAAAGTCGACGGTGCG
GTTGAAACGCGCAAACGCTGCAAAATCGTC

[SEQ ID NO:030 aroKB C1 PCR Primer

<210>030

<211>20

<212> DNA
<213>artificial sequence
<220>

<223> oligonucleotide
<400> 030

TCGGGCAATTATTTCGTCAT

[SEQ ID NO:031 aroKB C1 PCR Primer

<210>031

<211>20

<212> DNA
<213>artificial sequence
<220>

<223> oligonucleotide
<400> 031

AACAAACCAGATGCGATGGT
[SEQ ID NO:032 aroKB C1 PCR Product
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<210>032

<211>1132

<212> DNA

<213>E. coli

<220>

<223> natural sequence for aroKB genes cloned from E. coli using PCR
<400> 032

TCGGGCAATTATTTCGTCATGACGGAAAAGAAGATGAACGACGCGAGTTA
GTGGTGTTTATCACGCCACGACTGGTTTCCAGTGAGTAAACAGCCGTAAA
AGCGGTAATGTTTTTACGCTGAACGTGTTTCATCTATTTGACGCGCGCAG
GTATTTAGCATACAAGGAGTACCGATTTGAGAGTTGGTGCTCTTCGCTGC
CTGCGTTCCATGATGATGATTTATCATTCAGGCGGCATTTTGCTGTCTTT
TTTACGCTAATCTTACCCGGTGATTTATCGCCAGAGCGGTGGTAGCAAGG
CAGCGCGCTTGCAGCGACCAGATATGCAGAGGGATGGGTGATTTATTCAG
TTGCCAAACCCGCTGGAGTATTGAGATAATTTTCAGTCTGACTCTCGCAA
TATCTTATGAGGTTTCAGTTCATGTCCTGCGGCGCTCTCTGAGCGAAGCG
GGTTTATCATTAACGAATAGTCTTAGTAGTACCGAAAAAATGGCAGAGAA
ACGCAATATCTTTCTGGTTGGGCCTATGGGTGCCGGAAAAAGCACTATTG
GGCGCCAGTTAGCTCAACAACTCAATATGGAATTTTACGATTCCGATCAA
GAGATTGAGAAACGAACCGGAGCTGATGTGGGCTGGGTTTTCGATTTAGA
AGGCGAAGAAGGCTTCCGCGATCGCGAAGAAAAGGTCATCAATGAGTTGA
CCGAGAAACAGGGTATTGTGCTGGCTACTGGCGGCGGCTCTGTGAAATCC
CGTGAAACGCGTAACCGTCTTTCCGCTCGTGGCGTTGTCGTTTATCTTGA
AACGACCATCGAAAAGCAACTTGCACGCACGCAGCGTGATAAAAAACGCC
CGTTGCTGCACGTTGAAACACCGCCGCGTGAAGTTCTGGAAGCGTTGGCC
AATGAACGCAATCCGCTGTATGAAGAGATTGCCGACGTGACCATTCGTAC
TGATGATCAAAGCGCTAAAGTGGTTGCAAACCAGATTATTCACATGCTGG
AAAGCAACTAATTCTGGCTTTATATACACTCGTCTGCGGGTACAGTAATT
AAGGTGGATGTCGCGTTATGGAGAGGATTGTCGTTACTCTCGGGGAACGT
AGTTACCCAATTACCATCGCATCTGGTTTGTT

[SEQ ID NO:033 pheA C1 PCR Primer

<210>033

<211>20

<212> DNA
<213>artificial sequence
<220>

<223> oligonucleotide
<400> 033

CAGAATGCGAAGACGAACAA

[SEQ ID NO:034 pheA C1 PCR Primer

<210>034

<211>20

<212> DNA
<213>artificial sequence
<220>

<223> oligonucleotide
<400> 034

GCATTAGCTGGGAAATGACC

[SEQ ID NO:035 pheA C1 PCR Product
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<210>035

<211>2491

<212> DNA

<213>E. coli

<220>

<223> natural sequence for pheA gene cloned from E. coli using PCR
<400> 035

CAGAATGCGAAGACGAACAATAAGGCCTCCCAAATCGGGGGGCCTTTTTT
ATTGATAACAAAAAGGCAACACTATGACATCGGAAAACCCGTTACTGGCG
CTGCGAGAGAAAATCAGCGCGCTGGATGAAAAATTATTAGCGTTACTGGC
AGAACGGCGCGAACTGGCCGTCGAGGTGGGAAAAGCCAAACTGCTCTCGC
ATCGCCCGGTACGTGATATTGATCGTGAACGCGATTTGCTGGAAAGATTA
ATTACGCTCGGTAAAGCGCACCATCTGGACGCCCATTACATTACTCGCCT
GTTCCAGCTCATCATTGAAGATTCCGTATTAACTCAGCAGGCTTTGCTCC
AACAACATCTCAATAAAATTAATCCGCACTCAGCACGCATCGCTTTTCTC
GGCCCCAAAGGTTCTTATTCCCATCTTGCGGCGCGCCAGTATGCTGCCCG
TCACTTTGAGCAATTCATTGAAAGTGGCTGCGCCAAATTTGCCGATATTT
TTAATCAGGTGGAAACCGGCCAGGCCGACTATGCCGTCGTACCGATTGAA
AATACCAGCTCCGGTGCCATAAACGACGTTTACGATCTGCTGCAACATAC
CAGCTTGTCGATTGTTGGCGAGATGACGTTAACTATCGACCATTGTTTGT
TGGTCTCCGGCACTACTGATTTATCCACCATCAATACGGTCTACAGCCAT
CCGCAGCCATTCCAGCAATGCAGCAAATTCCTTAATCGTTATCCGCACTG
GAAGATTGAATATACCGAAAGTACGTCTGCGGCAATGGAAAAGGTTGCAC
AGGCAAAATCACCGCATGTTGCTGCGTTGGGAAGCGAAGCTGGCGGCACT
TTGTACGGTTTGCAGGTACTGGAGCGTATTGAAGCAAATCAGCGACAAAA
CTTCACCCGATTTGTGGTGTTGGCGCGTAAAGCCATTAACGTGTCTGATC
AGGTTCCGGCGAAAACCACGTTGTTAATGGCGACCGGGCAACAAGCCGGT
GCGCTGGTTGAAGCGTTGCTGGTACTGCGCAACCACAATCTGATTATGAC
CCGTCTGGAATCACGCCCGATTCACGGTAATCCATGGGAAGAGATGTTCT
ATCTGGATATTCAGGCCAATCTTGAATCAGCGGAAATGCAAAAAGCATTG
AAAGAGTTAGGGGAAATCACCCGTTCAATGAAGGTATTGGGCTGTTACCC
AAGTGAGAACGTAGTGCCTGTTGATCCAACCTGATGAAAAGGTGCCGGAT
GATGTGAATCATCCGGCACTGGATTATTACTGGCGATTGTCATTCGCCTG
ACGCAATAACACGCGGCTTTCACTCTGAAAACGCTGTGCGTAATCGCCGA
ACCAGTGCTCCACCTTGCGGAAACTGTCAATAAACGCCTGCTTATCGCCC
TGCTCCAGCAACTCAATCGCCTCGCCGAAACGCTTATAGTAACGTTTGAT
TAACGCCAGATTACGCTCTGACGACATAATGATGTCGGCATAAAGCTGCG
GATCCTGAGCAAACAGTCGCCCGACCATCGCCAGCTCAAGGCGGTAAATC
GGCGAAGAGAGCGCCAGAAGTTGCTCAAGCTGAACATTTTCTTCTGCCAG
GTGCAGCCCGTAAGCAAAAGTAGCAAAGTGGCGCAGTGCCTGAATAAACG
CCATATTCTGATCGTGCTCGACGGCGCTAATACGATGCAGCCGAGCGCCC
CAGACCTGAATTTGCTCCAGAAACCATTGGTATGCTTCCGGTTTACGTCC
ATCACACCAGACCACAACTTGCTTTGCCAGGCTACCGCTGTCCGGACCGA
ACATCGGGTGTAGCCCCAGCACCGGACCATCATGCGCCACCAGCATGGCC
TGTAATGGCCCATTTTTCACTGATGCCAGATCGACCAGAATACAATCTTT
CGGTAAAGGCGGTAATTTGCCAATAACTTGCTCAGTAACGTGGATTGGCA
CACTAACAATCACCATTCCGGCATCGGCAACAATATCAGCCGCTCGATCC
CAGTCATGTTGCTCCAGAATCCGCACCTGATAACCCGAGAGGGTCAGCAT
CTTCTCGAACAGGCGTCCCATCTGACCGCCACCGCCGACGATAACCACCG
GACGCAGTGACGGACAAAGTGTTTTAAATCCTTTGTCGTTTTCACTGGAG
TAAGATTCACGCATCACCCGACGCAAAACATCCTCAATCAGATCTGGCGG
TACACCCAGAGCTTCCGCCTCTGCACGACGCGAGGCCAACATAGATGCCT
CGCGCTCCGGAACATAAATAGGCAGTCCAAAGCGGCTTTTCACCTCGCCC
ACTTCAGCAACCAGTTCCAGACGCTTCGCTAATAAATTCAGCAGCGCTTT
ATCGACTTCATCAATTTGATCGCGTAATGCGGTCAATTCAGCAACCATAA
TAAACCTCTTAAGCCACGCGAGCCGTCAGCTGCCCGTTCAGATCCTGATG
AATTTCACGCAGCAAGGCATCGGTCATTTCCCAGCTAATGC

[SEQ ID NO:036 pheA C2 PCR Primer
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<210>036

<211>20

<212> DNA
<213>artificial sequence
<220>

<223> oligonucleotide
<400> 036

GCATTAGCTGGGAAATGACC

[SEQ ID NO:037 pheA C2 PCR Primer

<210>037

<211>20

<212> DNA
<213>artificial sequence
<220>

<223> oligonucleotide
<400> 037

TTGAAGCGTTGCTGGTACTG

[SEQ ID NO:038 pheA C2 PCR Product

<210>038

<211>1484

<212> DNA

<213>E. coli

<220>

<223> natural sequence for pheA gene cloned from E. coli using PCR
<400> 038

GCATTAGCTGGGAAATGACCGATGCCTTGCTGCGTGAAATTCATCAGGAT
CTGAACGGGCAGCTGACGGCTCGCGTGGCTTAAGAGGTTTATTATGGTTG
CTGAATTGACCGCATTACGCGATCAAATTGATGAAGTCGATAAAGCGCTG
CTGAATTTATTAGCGAAGCGTCTGGAACTGGTTGCTGAAGTGGGCGAGGT
GAAAAGCCGCTTTGGACTGCCTATTTATGTTCCGGAGCGCGAGGCATCTA
TGTTGGCCTCGCGTCGTGCAGAGGCGGAAGCTCTGGGTGTACCGCCAGAT
CTGATTGAGGATGTTTTGCGTCGGGTGATGCGTGAATCTTACTCCAGTGA
AAACGACAAAGGATTTAAAACACTTTGTCCGTCACTGCGTCCGGTGGTTA
TCGTCGGCGGTGGCGGTCAGATGGGACGCCTGTTCGAGAAGATGCTGACC
CTCTCGGGTTATCAGGTGCGGATTCTGGAGCAACATGACTGGGATCGAGC
GGCTGATATTGTTGCCGATGCCGGAATGGTGATTGTTAGTGTGCCAATCC
ACGTTACTGAGCAAGTTATTGGCAAATTACCGCCTTTACCGAAAGATTGT
ATTCTGGTCGATCTGGCATCAGTGAAAAATGGGCCATTACAGGCCATGCT
GGTGGCGCATGATGGTCCGGTGCTGGGGCTACACCCGATGTTCGGTCCGG
ACAGCGGTAGCCTGGCAAAGCAAGTTGTGGTCTGGTGTGATGGACGTAAA
CCGGAAGCATACCAATGGTTTCTGGAGCAAATTCAGGTCTGGGGCGCTCG
GCTGCATCGTATTAGCGCCGTCGAGCACGATCAGAATATGGCGTTTATTC
AGGCACTGCGCCACTTTGCTACTTTTGCTTACGGGCTGCACCTGGCAGAA
GAAAATGTTCAGCTTGAGCAACTTCTGGCGCTCTCTTCGCCGATTTACCG
CCTTGAGCTGGCGATGGTCGGGCGACTGTTTGCTCAGGATCCGCAGCTTT
ATGCCGACATCATTATGTCGTCAGAGCGTAATCTGGCGTTAATCAAACGT
TACTATAAGCGTTTCGGCGAGGCGATTGAGTTGCTGGAGCAGGGCGATAA
GCAGGCGTTTATTGACAGTTTCCGCAAGGTGGAGCACTGGTTCGGCGATT
ACGCACAGCGTTTTCAGAGTGAAAGCCGCGTGTTATTGCGTCAGGCGAAT
GACAATCGCCAGTAATAATCCAGTGCCGGATGATTCACATCATCCGGCAC
CTTTTCATCAGGTTGGATCAACAGGCACTACGTTCTCACTTGGGTAACAG
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CCCAATACCTTCATTGAACGGGTGATTTCCCCTAACTCTTTCAATGCTTT
TTGCATTTCCGCTGATTCAAGATTGGCCTGAATATCCAGATAGAACATCT
CTTCCCATGGATTACCGTGAATCGGGCGTGATTCCAGACGGGTCATAATC
AGATTGTGGTTGCGCAGTACCAGCAACGCTTCAA

[SEQ ID NO:039 menA C1 PCR Primer

<210>039

<211>20

<212> DNA
<213>artificial sequence
<220>

<223> oligonucleotide
<400> 039

TGCCCACTGGCTTAGGAATA

[SEQ ID NO:040 menA C1 PCR Primer

<210>040

<211>20

<212> DNA
<213>artificial sequence
<220>

<223> oligonucleotide
<400> 040

TATTCCTAAGCCAGTGGGCA

[SEQ ID NO:041 menA C1 PCR Product

<210>041

<211>1749

<212> DNA

<213>E. coli

<220>

<223> natural sequence for men A gene cloned from E. coli using PCR
<400> 041

GGCATGGAAGAGATGACCAGCCAGCTGCAGTCCATGTTCCAGAACCTGGG
CGGCCAGAAGCAAAAAGCGCGTAAGCTGAAAATCAAAGACGCCATGAAGC
TGCTGATTGAAGAAGAAGCGGCGAAACTGGTGAACCCGGAAGAGCTGAAG
CAAGACGCTATCGACGCTGTTGAGCAGCACGGGATCGTGTTTATCGACGA
AATCGACAAAATCTGTAAGCGCGGCGAGTCTTCCGGTCCGGATGTTTCTC
GTGAAGGCGTTCAGCGTGACCTGCTGCCGCTGGTAGAAGGTTGCACCGTT
TCCACCAAACACGGGATGGTCAAAACTGACCACATTCTGTTTATCGCTTC
TGGCGCGTTCCAGATTGCGAAACCGTCTGACCTGATCCCGGAACTGCAAG
GTCGTCTGCCAATCCGCGTTGAACTGCAGGCGCTGACCACCAGCGACTTC
GAGCGTATTCTGACCGAGCCGAATGCCTCTATCACCGTGCAGTACAAAGC
ACTGATGGCGACTGAAGGCGTAAATATCGAGTTTACCGACTCCGGTATTA
AACGCATCGCGGAAGCGGCATGGCAGGTGAACGAATCTACCGAAAACATC
GGTGCTCGTCGTTTACACACTGTTCTGGAGCGTTTAATGGAAGAGATTTC
CTACGACGCCAGCGATTTAAGCGGTCAAAATATCACTATTGACGCAGATT
ATGTGAGCAAACATCTGGATGCGTTGGTGGCAGATGAAGATCTGAGCCGT
TTTATCCTATAATCGCGTTCAATCATTTTCATCATTGTTTGATGGGGCTG
AAAGGCCCCATTTTTATTGGCGCGTATTATGACTGAACAACAAATTAGCC
GAACTCAGGCGTGGCTGGAAAGTTTACGACCTAAAACCCTCCCCCTCGCC
TTTGCTGCAATTATCGTCGGGACAGCGCTGGCATGGTGGCAAGGTCACTT
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CGATCCGCTGGTCGCCCTGCTGGCACTAATTACCGCCGGGCTATTACAGA
TCCTTTCTAACCTCGCCAATGATTACGGCGATGCGGTAAAAGGCAGCGAT
AAACCTGACCGCATTGGGCCGCTACGCGGCATGCAAAAAGGGGTCATTAC
CCAGCAAGAGATGAAACGGGCGCTCATTATTACCGTCGTGCTCATCTGTC
TCTCCGGGCTGGCACTGGTTGCAGTGGCATGCCATACGCTGGCCGATTTT
GTCGGTTTCCTGATTCTTGGCGGGTTGTCGATCATTGCCGCTATCACCTA
CACCGTGGGCAATCGTCCTTATGGTTATATCGGTCTGGGTGATATTTCCG
TACTGGTTTTCTTTGGCTGGTTGAGTGTCATGGGGAGCTGGTATTTACAG
GCTCATACATTGATTCCGGCACTGATCCTTCCGGCGACCGCATGCGGCCT
GCTGGCAACGGCAGTACTGAATATTAATAACCTGCGTGATATCAATAGCG
ACCGCGAAAATGGCAAAAACACGCTGGTGGTGCGCTTAGGTGAAGTGAAC
GCGCGTCGTTATCATGCCTGCCTGCTGATGGGCTCGCTGGTGTGTCTGGC
GCTGTTTAATCTCTTTTCGCTGCATAGCCTGTGGGGCTGGCTGTTCCTGC
TGGCGGCACCATTACTGGTGAAGCAAGCCCGTTATGTGATGCGGGAAATG
GACCCGGTGGCGATGCGACCAATGCTGGAACGTACTGTCAAGGGAGCGTT
ACTGACTAACCTGCTGTTTGTTTTAGGGATATTCCTAAGCCAGTGGGCA

[SEQ ID NO:042 menA ORF PCR Primer

<210>042

<211>20

<212> DNA
<213>artificial sequence
<220>

<223> oligonucleotide
<400> 042

AAACATCTGGATGCGTTGGT

[SEQ ID NO:043 menA ORF PCR Primer

<210>043

<211>20

<212> DNA
<213>artificial sequence
<220>

<223> oligonucleotide
<400> 043

TTCTCGCAGCAACTGAATGT

[SEQ ID NO:044 menA ORF PCR Product

<210>044

<211>1132

<212> DNA

<213>E. coli

<220>

<223> natural sequence for menA ORF cloned from E. coli using PCR
<400> 044

AAACATCTGGATGCGTTGGTGGCAGATGAAGATCTGAGCCGTTTTATCCT
ATAATCGCGTTCAATCATTTTCATCATTGTTTGATGGGGCTGAAAGGCCC
CATTTTTATTGGCGCGTATTATGACTGAACAACAAATTAGCCGAACTCAG
GCGTGGCTGGAAAGTTTACGACCTAAAACCCTCCCCCTCGCCTTTGCTGC
AATTATCGTCGGGACAGCGCTGGCATGGTGGCAAGGTCACTTCGATCCGC
TGGTCGCCCTGCTGGCACTAATTACCGCCGGGCTATTACAGATCCTTTCT
AACCTCGCCAATGATTACGGCGATGCGGTAAAAGGCAGCGATAAACCTGA
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CCGCATTGGGCCGCTACGCGGCATGCAAAAAGGGGTCATTACCCAGCAAG
AGATGAAACGGGCGCTCATTATTACCGTCGTGCTCATCTGTCTCTCCGGG
CTGGCACTGGTTGCAGTGGCATGCCATACGCTGGCCGATTTTGTCGGTTT
CCTGATTCTTGGCGGGTTGTCGATCATTGCCGCTATCACCTACACCGTGG
GCAATCGTCCTTATGGTTATATCGGTCTGGGTGATATTTCCGTACTGGTT
TTCTTTGGCTGGTTGAGTGTCATGGGGAGCTGGTATTTACAGGCTCATAC
ATTGATTCCGGCACTGATCCTTCCGGCGACCGCATGCGGCCTGCTGGCAA
CGGCAGTACTGAATATTAATAACCTGCGTGATATCAATAGCGACCGCGAA
AATGGCAAAAACACGCTGGTGGTGCGCTTAGGTGAAGTGAACGCGCGTCG
TTATCATGCCTGCCTGCTGATGGGCTCGCTGGTGTGTCTGGCGCTGTTTA
ATCTCTTTTCGCTGCATAGCCTGTGGGGCTGGCTGTTCCTGCTGGCGGCA
CCATTACTGGTGAAGCAAGCCCGTTATGTGATGCGGGAAATGGACCCGGT
GGCGATGCGACCAATGCTGGAACGTACTGTCAAGGGAGCGTTACTGACTA
ACCTGCTGTTTGTTTTAGGGATATTCCTAAGCCAGTGGGCAGCATAACTG
ACAAATATCAATTAACAATTGATGATTTTGCCAACAGCCCACATAGCGCG
ATATACTGAAAATTCTCGCAGCAACTGAATGT

[SEQ ID NO:045 serA PCR Primer

<210>045

<211>20

<212> DNA
<213>artificial sequence
<220>

<223> oligonucleotide
<400> 045

AAAATCATTGCTTCGGTTGC

[SEQ ID NO:046 serA PCR Primer

<210>046

<211>20

<212> DNA
<213>artificial sequence
<220>

<223> oligonucleotide
<400> 046

TTTATCCCTTCTCCACACCG

[SEQ ID NO:047 serA PCR Product

<210>047

<211>1907

<212> DNA

<213>E. coli

<220>

<223> natural sequence for serA gene cloned from E. coli using PCR
<400> 047

AAAATCATTGCTTCGGTTGCAGAAAAATTTATCTGTATTGCAGACGCTTC
CAAGCAGGTTGATATTCTGGGTAAATTCCCGCTGCCAGTAGAAGTTATCC
CGATGGCACGTAGTGCAGTGGCGCGTCAGCTGGTGAAACTGGGCGGTCGT
CCGGAATACCGTCAGGGCGTGGTGACCGATAATGGCAACGTGATCCTCGA
CGTCCACGGCATGGAAATCCTTGACCCGATAGCGATGGAAAACGCCATAA
ATGCGATTCCTGGCGTGGTGACTGTTGGCTTGTTTGCTAACCGTGGCGCG
GACGTTGCGCTGATTGGCACACCTGACGGTGTCAAAACCATTGTGAAATG
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ATCTGACGGGGGAACCTCCCCCGTTAAAAAAATTCTCTTCATTAAATTTG
GTGACATGTGTCACGCTTTTACCAGGCAATTGTCGATTGCTCTAAATAAA
TCCTCTAAACCAGCATATTCATCCAAGAATTACCTTTGCGTGATATTTCC
TCAACATCGCGACGCAAACGTTCATATTGCCGCAATATTATTTTTTGATA
TGTTGAAAGGCGGATGCAAATCCGCACACAACATTTCAAAAGACAGGATT
GGGTAAATGGCAAAGGTATCGCTGGAGAAAGACAAGATTAAGTTTCTGCT
GGTAGAAGGCGTGCACCAAAAGGCGCTGGAAAGCCTTCGTGCAGCTGGTT
ACACCAACATCGAATTTCACAAAGGCGCGCTGGATGATGAACAATTAAAA
GAATCCATCCGCGATGCCCACTTCATCGGCCTGCGATCCCGTACCCATCT
GACTGAAGACGTGATCAACGCCGCAGAAAAACTGGTCGCTATTGGCTGTT
TCTGTATCGGAACAAACCAGGTTGATCTGGATGCGGCGGCAAAGCGCGGEG
ATCCCGGTATTTAACGCACCGTTCTCAAATACGCGCTCTGTTGCGGAGCT
GGTGATTGGCGAACTGCTGCTGCTATTGCGCGGCGTGCCGGAAGCCAATG
CTAAAGCGCACCGTGGCGTGTGGAACAAACTGGCGGCGGGTTCTTTTGAA
GCGCGCGGCAAAAAGCTGGGTATCATCGGCTACGGTCATATTGGTACGCA
ATTGGGCATTCTGGCTGAATCGCTGGGAATGTATGTTTACTTTTATGATA
TTGAAAATAAACTGCCGCTGGGCAACGCCACTCAGGTACAGCATCTTTCT
GACCTGCTGAATATGAGCGATGTGGTGAGTCTGCATGTACCAGAGAATCC
GTCCACCAAAAATATGATGGGCGCGAAAGAAATTTCACTAATGAAGCCCG
GCTCGCTGCTGATTAATGCTTCGCGCGGTACTGTGGTGGATATTCCGGCG
CTGTGTGATGCGCTGGCGAGCAAACATCTGGCGGGGGCGGCAATCGACGT
ATTCCCGACGGAACCGGCGACCAATAGCGATCCATTTACCTCTCCGCTGT
GTGAATTCGACAACGTCCTTCTGACGCCACACATTGGCGGTTCGACTCAG
GAAGCGCAGGAGAATATCGGCCTGGAAGTTGCGGGTAAATTGATCAAGTA
TTCTGACAATGGCTCAACGCTCTCTGCGGTGAACTTCCCGGAAGTCTCGC
TGCCACTGCACGGTGGGCGTCGTCTGATGCACATCCACGAAAACCGTCCG
GGCGTGCTAACTGCGCTGAACAAAATCTTCGCCGAGCAGGGCGTCAACAT
CGCCGCGCAATATCTGCAAACTTCCGCCCAGATGGGTTATGTGGTTATTG
ATATTGAAGCCGACGAAGACGTTGCCGAAAAAGCGCTGCAGGCAATGAAA
GCTATTCCGGGTACCATTCGCGCCCGTCTGCTGTACTAATTCCCCTTCTC
TGAAAATCAACGGGCAGGTCACTGACTTGCCCGTTTTTTTATCCCTTCTC
CACACCG

[SEQ ID NO:048 glyA C1 PCR Primer

<210>048

<211>20

<212> DNA
<213>artificial sequence
<220>

<223> oligonucleotide
<400> 048

TCCGGCAACATCAAATTACA

[SEQ ID NO:049 glyA C1 PCR Primer

<210>049

<211>20

<212> DNA
<213>artificial sequence
<220>

<223> oligonucleotide
<400> 049

TCTTTCAGAGCAACCGCTTT

[SEQ ID NO:050 glyA C1 PCR Prduct
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<210>050

<211>2379

<212> DNA

<213>E. coli

<220>

<223> natural sequence for glyA gene cloned from E. coli using PCR
<400> 050

TCCGGATGTTTCCATCCGGCAACATCAAATTACAGCACCTTATGCGGGCCA
AAGCATTCGTAATGAATGTTTTCCTGCTTCACGCCCAGATCCACTAACTG
TTTCGCGGTAAACTGCATGAAGCCAACCGGGCCGCAGAGATAGAACTGCA
TTGTCGGATCGCTGAACGCACCTTCCAGTTTGCTCAAATCCATCAGACCT
TCGCTATCAAACTGACCTTTAGCGCGATCGGCTTCGCTCGGCTGACGATA
CCAGGTGTGCGCGGTAAAGCGCGGCAGTGACTGCCCCAGTTCCTTAACTT
CATCGGCAAAGGCGTGAACATCGCCATTTTCTGCCGCATGGAACCAGTTC
ACTTGTGCTGTGTGGCCTGCTTTTGCCAGCGTGTCGAGCATTGCCAGCAT
TGGCGTTTGACCAACACCGGCAGAGATTAACGTCACTGGTGTGTCATCTG
CGACAGCCATAAAGAAATCACCTGCCGGAGCGACCAGTTTCACGACATCG
CCAACATTGGCGTGATTGTGCAACCAGTTGGATACCTGCCCACCCTCTTC
GCGTTTCACCGCAATACGATAGCCTTTGCCATCCGGTTTGCGAGTCAAAG
AGTACTGACGAATTTCCTGATGTGGGAAACCTTCCGGCTTCAGCCAGACG
CCGAGATATTGCCCCGGACGGTATTCTGCCACTGCGCCACCGTCGACCGG
CTCCAGTTCGAAGCTGGTGATAAGCGCGCTGCGCGGTGTTTTAGCCACAA
TGCGGAAATCGCGAGTACCTTCCCAACCACCGGCTTTGCTGGCGTTTTCG
TTATAGATTTCCGCCTCGCGATTGATAAATACATTAGCCAGTACACCATA
GGCTTTACCCCACGCGTCCAGCACTTCCTGCCCCGGGCTGAACATTTCGT
CCAGCGTTGCCAACAGGTGTTCACCGACGATGTTGTACTGTTCCGGTTTG
ATCTGGAAGCTGGTGTGCTTCTGCGCGATTTTTTCTACCGCTGGCAGCAG
CGCAGGCAGGTTTTCAATATTACTGGCGTAGGCGGCAATAGCGTTAAACA
GGGCTTCACGTTGATCGCCATTACGCTGGTTACTCATGTTAAAAATTTCT
TTGAGTTCTGGGTTATGAGTAAACATACGGTCGTAGAAATGGGCGGTTAA
CTTTGGCCCCGTTTCCACCAGTAAAGGGATGGTGGCTTTTACTGTAGCGA
TGGTTTGAGCGTCAAGCATATGGTCTTCCTTTTTTTGCATCTTAATTGAT
GTATCTCAAATGCATCTTATAAAAAATAGCCCTGCAATGTAAATGGTTCT
TTGGTGTTTTTCAGAAAGAATGTGATGAAGTGAAAAATTTGCATCACAAA
CCTGAAAAGAAATCCGTTTCCGGTTGCAAGCTCTTTATTCTCCAAAGCCT
TGCGTAGCCTGAAGGTAATCGTTTGCGTAAATTCCTTTGTCAAGACCTGT
TATCGCACAATGATTCGGTTATACTGTTCGCCGTTGTCCAACAGGACCGC
CTATAAAGGCCAAAAATTTTATTGTTAGCTGAGTCAGGAGATGCGGATGT
TAAAGCGTGAAATGAACATTGCCGATTATGATGCCGAACTGTGGCAGGCT
ATGGAGCAGGAAAAAGTACGTCAGGAAGAGCACATCGAACTGATCGCCTC
CGAAAACTACACCAGCCCGCGCGTAATGCAGGCGCAGGGTTCTCAGCTGA
CCAACAAATATGCTGAAGGTTATCCGGGCAAACGCTACTACGGCGGTTGC
GAGTATGTTGATATCGTTGAACAACTGGCGATCGATCGTGCGAAAGAACT
GTTCGGCGCTGACTACGCTAACGTCCAGCCGCACTCCGGCTCCCAGGCTA
ACTTTGCGGTCTACACCGCGCTGCTGGAACCAGGTGATACCGTTCTGGGT
ATGAACCTGGCGCATGGCGGTCACCTGACTCACGGTTCTCCGGTTAACTT
CTCCGGTAAACTGTACAACATCGTTCCTTACGGTATCGATGCTACCGGTC
ATATCGACTACGCCGATCTGGAAAAACAAGCCAAAGAACACAAGCCGAAA
ATGATTATCGGTGGTTTCTCTGCATATTCCGGCGTGGTGGACTGGGCGAA
AATGCGTGAAATCGCTGACAGCATCGGTGCTTACCTGTTCGTTGATATGG
CGCACGTTGCGGGCCTGGTTGCTGCTGGCGTCTACCCGAACCCGGTTCCT
CATGCTCACGTTGTTACTACCACCACTCACAAAACCCTGGCGGGTCCGCG
CGGCGGCCTGATCCTGGCGAAAGGTGGTAGCGAAGAGCTGTACAAAAAAC
TGAACTCTGCCGTTTTCCCTGGTGGTCAGGGCGGTCCGTTGATGCACGTA
ATCGCCGGTAAAGCGGTTGCTCTGAAAG

[SEQ ID NO:051 glyA ORF PCR Primer
<210>051
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<211>20

<212> DNA
<213>artificial sequence
<220>

<223> oligonucleotide
<400> 051

AGCGTTAAACAGGGCTTCAC

[SEQ ID NO:052 glyA ORF PCR Primer

<210>052

<211>20

<212> DNA
<213>artificial sequence
<220>

<223> oligonucleotide
<400> 052

GTTTTGTAGGCCGGATAAGG

[SEQ ID NO:053 glyA ORF PCR Product

<210>053

<211>1839

<212> DNA

<213>E. coli

<220>

<223> natural sequence for glyA ORF cloned from E. coli using PCR
<400> 053

AGCGTTAAACAGGGCTTCACGTTGATCGCCATTACGCTGGTTACTCATGT
TAAAAATTTCTTTGAGTTCTGGGTTATGAGTAAACATACGGTCGTAGAAA
TGGGCGGTTAACTTTGGCCCCGTTTCCACCAGTAAAGGGATGGTGGCTTT
TACTGTAGCGATGGTTTGAGCGTCAAGCATATGGTCTTCCTTTTTTTGCA
TCTTAATTGATGTATCTCAAATGCATCTTATAAAAAATAGCCCTGCAATG
TAAATGGTTCTTTGGTGTTTTTCAGAAAGAATGTGATGAAGTGAAAAATT
TGCATCACAAACCTGAAAAGAAATCCGTTTCCGGTTGCAAGCTCTTTATT
CTCCAAAGCCTTGCGTAGCCTGAAGGTAATCGTTTGCGTAAATTCCTTTG
TCAAGACCTGTTATCGCACAATGATTCGGTTATACTGTTCGCCGTTGTCC
AACAGGACCGCCTATAAAGGCCAAAAATTTTATTGTTAGCTGAGTCAGGA
GATGCGGATGTTAAAGCGTGAAATGAACATTGCCGATTATGATGCCGAAC
TGTGGCAGGCTATGGAGCAGGAAAAAGTACGTCAGGAAGAGCACATCGAA
CTGATCGCCTCCGAAAACTACACCAGCCCGCGCGTAATGCAGGCGCAGGG
TTCTCAGCTGACCAACAAATATGCTGAAGGTTATCCGGGCAAACGCTACT
ACGGCGGTTGCGAGTATGTTGATATCGTTGAACAACTGGCGATCGATCGT
GCGAAAGAACTGTTCGGCGCTGACTACGCTAACGTCCAGCCGCACTCCGG
CTCCCAGGCTAACTTTGCGGTCTACACCGCGCTGCTGGAACCAGGTGATA
CCGTTCTGGGTATGAACCTGGCGCATGGCGGTCACCTGACTCACGGTTCT
CCGGTTAACTTCTCCGGTAAACTGTACAACATCGTTCCTTACGGTATCGA
TGCTACCGGTCATATCGACTACGCCGATCTGGAAAAACAAGCCAAAGAAC
ACAAGCCGAAAATGATTATCGGTGGTTTCTCTGCATATTCCGGCGTGGTG
GACTGGGCGAAAATGCGTGAAATCGCTGACAGCATCGGTGCTTACCTGTT
CGTTGATATGGCGCACGTTGCGGGCCTGGTTGCTGCTGGCGTCTACCCGA
ACCCGGTTCCTCATGCTCACGTTGTTACTACCACCACTCACAAAACCCTG
GCGGGTCCGCGCGGCGGCCTGATCCTGGCGAAAGGTGGTAGCGAAGAGCT
GTACAAAAAACTGAACTCTGCCGTTTTCCCTGGTGGTCAGGGCGGTCCGT
TGATGCACGTAATCGCCGGTAAAGCGGTTGCTCTGAAAGAAGCGATGGAG
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CCTGAGTTCAAAACTTACCAGCAGCAGGTCGCTAAAAACGCTAAAGCGAT
GGTAGAAGTGTTCCTCGAGCGCGGCTACAAAGTGGTTTCCGGCGGCACTG
ATAACCACCTGTTCCTGGTTGATCTGGTTGATAAAAACCTGACCGGTAAA
GAAGCAGACGCCGCTCTGGGCCGTGCTAACATCACCGTCAACAAAAACAG
CGTACCGAACGATCCGAAGAGCCCGTTTGTGACCTCCGGTATTCGTGTAG
GTACTCCGGCGATTACCCGTCGCGGCTTTAAAGAAGCCGAAGCGAAAGAA
CTGGCTGGCTGGATGTGTGACGTGCTGGACAGCATCAATGATGAAGCCGT
TATCGAGCGCATCAAAGGTAAAGTTCTCGACATCTGCGCACGTTACCCGG
TTTACGCATAAGCGAAACGGTGATTTGCTGTCAATGTGCTCGTTGTTCAT
GCCGGATGCGGCGTGAACGCCTTATCCGGCCTACAAAAC

[SEQ ID NO:054 metC C1 PCR Primer

<210>054

<211>20

<212> DNA
<213>artificial sequence
<220>

<223> oligonucleotide
<400> 054

GTTTAAGGAACGCGCTTCAG

[SEQ ID NO:055 metC C1 PCR Primer

<210>055

<211>20

<212> DNA
<213>artificial sequence
<220>

<223> oligonucleotide
<400> 055

GACGCAAACGCACACCTAAT

[SEQ ID NO:056 metC C1 PCR Product

<210>056

<211>1251

<212> DNA

<213>E. coli

<220>

<223> natural sequence for metC gene cloned from E. coli using PCR
<400> 056

GTTTAAGGAACGCGCTTCAGCCAGCAGTTGCTGCTCGCGCTTAAGGCGAC
GCTTCTGATTGAAGAACTCTACGCTCTTACTGAAGAAGATTGCCCAGGTG
ACTACGGAGGCCAAAATAAGCCCAATCATCACGCACTTAACGACAATATC
GGCGTGCTGATACATACCCCAGACGGAAAGGTCCGTCTGCATTAAATTAT
TACCCACTGTGTATCTCCAGGACGCAAGTCACAAAATCTGCGCATAATAA
TATCAAAACGACGTCGAATTGATAGTCGTTCTCATTACTATTTGCATACT
GCCGTACCTTTGCTTTCTTTTCCTTGCGTTTACGCAGTAAAAAAGTCACC
AGCACGCCATTTGCGAAAATTTTCTGCTTTATGCCAATTCTTCAGGATGC
GCCCGCGAATATTCATGCTAGTTTAGACATCCAGACGTATAAAAACAGGA
ATCCCGACATGGCGGACAAAAAGCTTGATACTCAACTGGTGAATGCAGGA
CGCAGCAAAAAATACACTCTCGGCGCGGTAAATAGCGTGATTCAGCGCGC
TTCTTCGCTGGTCTTTGACAGTGTAGAAGCCAAAAAACACGCGACACGTA
ATCGCGCCAATGGAGAGTTGTTCTATGGACGGCGCGGAACGTTAACCCAT
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TTCTCCTTACAACAAGCGATGTGTGAACTGGAAGGTGGCGCAGGCTGCGT
GCTATTTCCCTGCGGGGCGGCAGCGGTTGCTAATTCCATTCTTGCTTTTA
TCGAACAGGGCGATCATGTGTTGATGACCAACACCGCCTATGAACCGAGT
CAGGATTTCTGTAGCAAAATCCTCAGCAAACTGGGCGTAACGACATCATG
GTTTGATCCGCTGATTGGTGCCGATATCGTTAAGCATCTGCAGCCAAACA
CTAAAATCGTGTTTCTGGAATCGCCAGGCTCCATCACCATGGAAGTCCAC
GACGTTCCGGCGATTGTTGCCGCCGTACGCAGTGTGGTGCCGGATGCCAT
CATTATGATCGACAACACCTGGGCAGCCGGTGTGCTGTTTAAGGCGCTGG
ATTTTGGCATCGATGTTTCTATTCAAGCCGCCACCAAATATCTGGTTGGG
CATTCAGATGCGATGATTGGCACTGCCGTGTGCAATGCCCGTTGCTGGGA
GCAGCTACGGGAAAATGCCTATCTGATGGGCCAGATGGTCGATGCCGATA
CCGCCTATATAACCAGCCGTGGCCTGCGCACATTAGGTGTGCGTTTGCGT
C

[SEQ ID NO:057 tyrA PCR Primer

<210>057

<211>19

<212> DNA
<213>artificial sequence
<220>

<223> oligonucleotide
<400> 057

AGCGCGAGGCATCTATGTT

[SEQ ID NO:058 tyrA PCR Primer

<210>058

<211>20

<212> DNA
<213>artificial sequence
<220>

<223> oligonucleotide
<400> 058

ATCAGCGGAAATGCAAAAAG

[SEQ ID NO:059 tyrA PCR Product

<210>059

<211>1131

<212> DNA

<213>E. coli

<220>

<223> natural sequence for tyrA cloned from E. coli using PCR
<400> 059

AGCGCGAGGCATCTATGTTGGCCTCGCGTCGTGCAGAGGCGGAAGCTCTG
GGTGTACCGCCAGATCTGATTGAGGATGTTTTGCGTCGGGTGATGCGTGA
ATCTTACTCCAGTGAAAACGACAAAGGATTTAAAACACTTTGTCCGTCAC
TGCGTCCGGTGGTTATCGTCGGCGGTGGCGGTCAGATGGGACGCCTGTTC
GAGAAGATGCTGACCCTCTCGGGTTATCAGGTGCGGATTCTGGAGCAACA
TGACTGGGATCGAGCGGCTGATATTGTTGCCGATGCCGGAATGGTGATTG
TTAGTGTGCCAATCCACGTTACTGAGCAAGTTATTGGCAAATTACCGCCT
TTACCGAAAGATTGTATTCTGGTCGATCTGGCATCAGTGAAAAATGGGCC
ATTACAGGCCATGCTGGTGGCGCATGATGGTCCGGTGCTGGGGCTACACC
CGATGTTCGGTCCGGACAGCGGTAGCCTGGCAAAGCAAGTTGTGGTCTGG
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TGTGATGGACGTAAACCGGAAGCATACCAATGGTTTCTGGAGCAAATTCA
GGTCTGGGGCGCTCGGCTGCATCGTATTAGCGCCGTCGAGCACGATCAGA
ATATGGCGTTTATTCAGGCACTGCGCCACTTTGCTACTTTTGCTTACGGG
CTGCACCTGGCAGAAGAAAATGTTCAGCTTGAGCAACTTCTGGCGCTCTC
TTCGCCGATTTACCGCCTTGAGCTGGCGATGGTCGGGCGACTGTTTGCTC
AGGATCCGCAGCTTTATGCCGACATCATTATGTCGTCAGAGCGTAATCTG
GCGTTAATCAAACGTTACTATAAGCGTTTCGGCGAGGCGATTGAGTTGCT
GGAGCAGGGCGATAAGCAGGCGTTTATTGACAGTTTCCGCAAGGTGGAGC
ACTGGTTCGGCGATTACGCACAGCGTTTTCAGAGTGAAAGCCGCGTGTTA
TTGCGTCAGGCGAATGACAATCGCCAGTAATAATCCAGTGCCGGATGATT
CACATCATCCGGCACCTTTTCATCAGGTTGGATCAACAGGCACTACGTTC
TCACTTGGGTAACAGCCCAATACCTTCATTGAACGGGTGATTTCCCCTAA
CTCTTTCAATGCTTTTTGCATTTCCGCTGAT

[SEQ ID NO:060 tyrA -aroF PCR Primer

<210>060

<211>25

<212> DNA
<213>artificial sequence
<220>

<223> oligonucleotide
<400> 060

TGCCTGTGTAAATAAAAATGTACGA

[SEQ ID NO:061 tyrA -aroF PCR Primer

<210>061

<211>20

<212> DNA
<213>artificial sequence
<220>

<223> oligonucleotide
<400> 061

GCCTGTTGATCCAACCTGAT

[SEQ ID NO:062 tyrA -aroF PCR Product

<210>062

<211>2382

<212> DNA

<213>E. coli

<220>

<223> natural sequence for tyrA-aroF genes cloned from E. coli using PCR
<400> 062

TGCCTGTGTAAATAAAAATGTACGAAATATGGATTGAAAACTTTACTTTA
TGTGTTATCGTTACGTCATCCTCGCTGAGGATCAACTATCGCAAACGAGC
ATAAACAGGATCGCCATCATGCAAAAAGACGCGCTGAATAACGTACATAT
TACCGACGAACAGGTTTTAATGACTCCGGAACAACTGAAGGCCGCTTTTC
CATTGAGCCTGCAACAAGAAGCCCAGATTGCTGACTCGCGTAAAAGCATT
TCAGATATTATCGCCGGGCGCGATCCTCGTCTGCTGGTAGTATGTGGTCC
TTGTTCCATTCATGATCCGGAAACTGCTCTGGAATATGCTCGTCGATTTA
AAGCCCTTGCCGCAGAGGTCAGCGATAGCCTCTATCTGGTAATGCGCGTC
TATTTTGAAAAACCCCGTACCACTGTCGGCTGGAAAGGGTTAATTAACGA
TCCCCATATGGATGGCTCTTTTGATGTAGAAGCCGGGCTGCAGATCGCGC
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GTAAATTGCTGCTTGAGCTGGTGAATATGGGACTGCCACTGGCGACGGAA
GCGTTAGATCCGAATAGCCCGCAATACCTGGGCGATCTGTTTAGCTGGTC
AGCAATTGGTGCTCGTACAACGGAATCGCAAACTCACCGTGAAATGGCCT
CCGGGCTTTCCATGCCGGTTGGTTTTAAAAACGGCACCGACGGCAGTCTG
GCAACAGCAATTAACGCTATGCGCGCCGCCGCCCAGCCGCACCGTTTTGT
TGGCATTAACCAGGCAGGGCAGGTTGCGTTGCTACAAACTCAGGGGAATC
CGGACGGCCATGTGATCCTGCGCGGTGGTAAAGCGCCGAACTATAGCCCT
GCGGATGTTGCGCAATGTGAAAAAGAGATGGAACAGGCGGGACTGCGCCC
GTCTCTGATGGTAGATTGCAGCCACGGTAATTCCAATAAAGATTATCGCC
GTCAGCCTGCGGTGGCAGAATCCGTGGTTGCTCAAATCAAAGATGGCAAT
CGCTCAATTATTGGTCTGATGATCGAAAGTAATATCCACGAGGGCAATCA
GTCTTCCGAGCAACCGCGCAGTGAAATGAAATACGGTGTATCCGTAACCG
ATGCCTGCATTAGCTGGGAAATGACCGATGCCTTGCTGCGTGAAATTCAT
CAGGATCTGAACGGGCAGCTGACGGCTCGCGTGGCTTAAGAGGTTTATTA
TGGTTGCTGAATTGACCGCATTACGCGATCAAATTGATGAAGTCGATAAA
GCGCTGCTGAATTTATTAGCGAAGCGTCTGGAACTGGTTGCTGAAGTGGG
CGAGGTGAAAAGCCGCTTTGGACTGCCTATTTATGTTCCGGAGCGCGAGG
CATCTATGTTGGCCTCGCGTCGTGCAGAGGCGGAAGCTCTGGGTGTACCG
CCAGATCTGATTGAGGATGTTTTGCGTCGGGTGATGCGTGAATCTTACTC
CAGTGAAAACGACAAAGGATTTAAAACACTTTGTCCGTCACTGCGTCCGG
TGGTTATCGTCGGCGGTGGCGGTCAGATGGGACGCCTGTTCGAGAAGATG
CTGACCCTCTCGGGTTATCAGGTGCGGATTCTGGAGCAACATGACTGGGA
TCGAGCGGCTGATATTGTTGCCGATGCCGGAATGGTGATTGTTAGTGTGC
CAATCCACGTTACTGAGCAAGTTATTGGCAAATTACCGCCTTTACCGAAA
GATTGTATTCTGGTCGATCTGGCATCAGTGAAAAATGGGCCATTACAGGC
CATGCTGGTGGCGCATGATGGTCCGGTGCTGGGGCTACACCCGATGTTCG
GTCCGGACAGCGGTAGCCTGGCAAAGCAAGTTGTGGTCTGGTGTGATGGA
CGTAAACCGGAAGCATACCAATGGTTTCTGGAGCAAATTCAGGTCTGGGG
CGCTCGGCTGCATCGTATTAGCGCCGTCGAGCACGATCAGAATATGGCGT
TTATTCAGGCACTGCGCCACTTTGCTACTTTTGCTTACGGGCTGCACCTG
GCAGAAGAAAATGTTCAGCTTGAGCAACTTCTGGCGCTCTCTTCGCCGAT
TTACCGCCTTGAGCTGGCGATGGTCGGGCGACTGTTTGCTCAGGATCCGC
AGCTTTATGCCGACATCATTATGTCGTCAGAGCGTAATCTGGCGTTAATC
AAACGTTACTATAAGCGTTTCGGCGAGGCGATTGAGTTGCTGGAGCAGGG
CGATAAGCAGGCGTTTATTGACAGTTTCCGCAAGGTGGAGCACTGGTTCG
GCGATTACGCACAGCGTTTTCAGAGTGAAAGCCGCGTGTTATTGCGTCAG
GCGAATGACAATCGCCAGTAATAATCCAGTGCCGGATGATTCACATCATC
CGGCACCTTTTCATCAGGTTGGATCAACAGGC

[SEQ ID NO:063 aroE PCR Primer

<210>063

<211>21

<212> DNA
<213>artificial sequence
<220>

<223> oligonucleotide
<400> 063

AACCTGCAAAGAGACGCTATC

[SEQ ID NO:064 aroE PCR Primer

<210>064

<211>20

<212> DNA
<213>artificial sequence
<220>

<223> oligonucleotide
<400> 064
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ATCGAGTTTTGGTTGGGATG

[SEQ ID NO:065 aroE PCR Product

<210>065

<211>1867

<212> DNA

<213>E. coli

<220>

<223> natural sequence for aroE gene cloned from E. coli using PCR
<400> 065

AACCTGCAAAGAGACGCTATCGCAGCTGCGATAGATGTTCTCAATGAAGA
ACGTGTCATCGCCTATCCAACGGAAGCCGTTTTCGGTGTTGGGTGCGATC
CTGATAGCGAAACAGCAGTGATGCGACTGTTGGAGTTAAAACAGCGTCCG
GTTGATAAGGGGCTGATTTTAATCGCAGCAAATTACGAGCAGCTTAAACC
CTATATTGATGACACCATGTTGACTGACGTGCAGCGTGAAACCATTTTTT
CCCGCTGGCCAGGTCCTGTCACCTTTGTCTTTCCCGCGCCTGCGACAACA
CCGCGCTGGTTGACGGGCCGCTTTGATTCGCTTGCTGTACGAGTCACCGA
CCATCCGTTGGTGGTTGCTTTGTGCCAGGCTTATGGTAAACCGCTGGTTT
CTACCAGTGCCAACTTGAGTGGATTGCCACCTTGTCGAACAGTAGACGAA
GTTCGCGCACAATTTGGCGCGGCGTTCCCGGTTGTGCCTGGTGAAACGGG
GGGGCGTTTAAATCCTTCAGAAATCCGCGATGCCCTGACGGGTGAACTGT
TTCGACAGGGGTAACATAATGGAAACCTATGCTGTTTTTGGTAATCCGAT
AGCCCACAGCAAATCGCCATTCATTCATCAGCAATTTGCTCAGCAACTGA
ATATTGAACATCCCTATGGGCGCGTGTTGGCACCCATCAATGATTTCATC
AACACACTGAACGCTTTCTTTAGTGCTGGTGGTAAAGGTGCGAATGTGAC
GGTGCCTTTTAAAGAAGAGGCTTTTGCCAGAGCGGATGAGCTTACTGAAC
GGGCAGCGTTGGCTGGTGCTGTTAATACCCTCATGCGGTTAGAAGATGGA
CGCCTGCTGGGTGACAATACCGATGGTGTAGGCTTGTTAAGCGATCTGGA
ACGTCTGTCTTTTATCCGCCCTGGTTTACGTATTCTGCTTATCGGCGCTG
GTGGAGCATCTCGCGGCGTACTACTGCCACTCCTTTCCCTGGACTGTGCG
GTGACAATAACTAATCGGACGGTATCCCGCGCGGAAGAGTTGGCTAAATT
GTTTGCGCACACTGGCAGTATTCAGGCGTTGAGTATGGACGAACTGGAAG
GTCATGAGTTTGATCTCATTATTAATGCAACATCCAGTGGCATCAGTGGT
GATATTCCGGCGATCCCGTCATCGCTCATTCATCCAGGCATTTATTGCTA
TGACATGTTCTATCAGAAAGGAAAAACTCCTTTTCTGGCATGGTGTGAGC
AGCGAGGCTCAAAGCGTAATGCTGATGGTTTAGGAATGCTGGTGGCACAG
GCGGCTCATGCCTTTCTTCTCTGGCACGGTGTTCTGCCTGACGTAGAACC
AGTTATAAAGCAATTGCAGGAGGAATTGTCCGCGTGAATCAGGCCATCCA
GTTTCCGGACAGGGAAGAGTGGGACGAGAATAAAAAATGTGTATGTTTTC
CCGCTCTCGTGAATGGTATGCAACTGACATGCGCGATCTCTGGCGAGAGT
CTGGCGTATCGCTTTACTGGAGATACGCCAGAACAGTGGTTAGCGAGTTT
TCGTCAGCATCGCTGGGACCTGGAAGAAGAAGCGGAAAACTTAATTCAGG
AACAAAGTGAAGATGATCAAGGCTGGGTCTGGTTACCCTGATCCAGATAT
TCGTCCTTCCATTTCACGTAATTATTCGCGGAATAGCGTAACCCAGCCTT
CTCTTCATCACTTAACGGGCGGATCTGTTTGACGGGGCTACCGAGATACA
GATATCCGCTCTCCAGCCGTTTATTTTGTGGGACCAGACTACCCGCACCA
ATCATCACATCATCTTCTACTATTGCGCCATCAAGTAAAATTGAGCCCAT
CCCAACCAAAACTCGAT

[SEQ ID NO:066 ilvA PCR Primer

<210>066

<211>20

<212> DNA
<213>artificial sequence
<220>
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<223> oligonucleotide
<400> 066

ATATCGCCCTGCACAACATT

[SEQ ID NO:067 ilvA PCR Primer

<210>067

<211>20

<212> DNA
<213>artificial sequence
<220>

<223> oligonucleotide
<400> 067

TGCGTAATCAGGTGTCGGTA

[SEQ ID NO:068 ilvA PCR Product

<210>068

<211>1066

<212> DNA

<213>E. coli

<220>

<223> natural sequence for ilvA cloned from E. coli using PCR
<400> 068

ATATCGCCCTGCACAACATTCGCGGCGAACGGCTGGCGCATATTCTTTCC
GGTGCCAACGTGAACTTCCACGGCCTGCGCTACGTCTCAGAACGCTGCGA
ACTGGGCGAACAGCGTGAAGCGTTGTTGGCGGTGACCATTCCGGAAGAAA
AAGGCAGCTTCCTCAAATTCTGCCAACTGCTTGGCGGGCGTTCGGTCACC
GAGTTCAACTACCGTTTTGCCGATGCCAAAAACGCCTGCATCTTTGTCGG
TGTGCGCCTGAGCCGCGGCCTCGAAGAGCGCAAAGAAATTTTGCAGATGC
TCAACGACGGCGGCTACAGCGTGGTTGATCTCTCCGACGACGAAATGGCG
AAGCTACACGTGCGCTATATGGTCGGCGGACGTCCATCGCATCCGTTGCA
GGAACGCCTCTACAGCTTCGAATTCCCGGAATCACCGGGCGCGCTGCTGC
GCTTCCTCAACACGCTGGGTACGTACTGGAACATTTCTTTGTTCCACTAT
CGCAGCCATGGCACCGACTACGGGCGCGTACTGGCGGCGTTCGAACTTGG
CGACCATGAACCGGATTTCGAAACCCGGCTGAATGAGCTGGGCTACGATT
GCCACGACGAAACCAATAACCCGGCGTTCAGGTTCTTTTTGGCGGGTTAG
GGAAAAATGCCTGATAGCGCTTCGCTTATCAGGCCTACCCGCGCGACAAC
GTCATTTGTGGTTCGGCAAAATCTTCCAGAATGCCTCAATTAGCGGCTCA
TGTAGCCGCTTTTTCTGCGCACACACGCCCAGCTCAAACGGCGTTTTCTC
ATCGCTGCGCTCTAAAATCATCACGCGGTTACGCACCGGTTCGGGGCTGT
TTTCCAGCACCACTTCCGGCAACAATGCCACGCCACAGCCGAGTGCCACC
ATCGATACCATCGCTTCATGCCCGCCAACCGTGGCGTAAATCATCGGGTT
ACTGATTTTATTGCGTCGAAACCACAGTTCAATGCGGCGGCGTACCGGCC
CCTGATCGGCCATAATAAACGGCACCGTTGACCAGTCCGGCTTCTCTACC
GACACCTGATTACGCA

[SEQ ID NO:069 ilvA PCR Primer

<210>069

<211>19

<212> DNA
<213>artificial sequence
<220>

<223> oligonucleotide
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<400> 069

AGGTAAGCGATGCCGAACT

[SEQ ID NO:070 ilvA PCR Primer

<210>070

<211>20

<212> DNA
<213>artificial sequence
<220>

<223> oligonucleotide
<400> 070

TGCGTAATCAGGTGTCGGTA

[SEQ ID NO:071 ilvA PCR Product

<210>071

<211>2139

<212> DNA

<213>E. coli

<220>

<223> natural sequence for ilvA cloned from E. coli using PCR
<400> 071

AGGTAAGCGATGCCGAACTGGCGGCGCGTCGTGAAGCGCAGGACGCTCGA
GGTGACAAAGCCTGGACGCCGAAAAATCGTGAACGTCAGGTCTCCTTTGC
CCTGCGTGCTTATGCCAGCCTGGCAACCAGCGCCGACAAAGGCGCGGTGC
GCGATAAATCGAAACTGGGGGGTTAATAATGGCTGACTCGCAACCCCTGT
CCGGTGCTCCGGAAGGTGCCGAATATTTAAGAGCAGTGCTGCGCGCGCCG
GTTTACGAGGCGGCGCAGGTTACGCCGCTACAAAAAATGGAAAAACTGTC
GTCGCGTCTTGATAACGTCATTCTGGTGAAGCGCGAAGATCGCCAGCCAG
TGCACAGCTTTAAGCTGCGCGGCGCATACGCCATGATGGCGGGCCTGACG
GAAGAACAGAAAGCGCACGGCGTGATCACTGCTTCTGCGGGTAACCACGC
GCAGGGCGTCGCGTTTTCTTCTGCGCGGTTAGGCGTGAAGGCCCTGATCG
TTATGCCAACCGCCACCGCCGACATCAAAGTCGACGCGGTGCGCGGCTTC
GGCGGCGAAGTGCTGCTCCACGGCGCGAACTTTGATGAAGCGAAAGCCAA
AGCGATCGAACTGTCACAGCAGCAGGGGTTCACCTGGGTGCCGCCGTTCG
ACCATCCGATGGTGATTGCCGGGCAAGGCACGCTGGCGCTGGAACTGCTC
CAGCAGGACGCCCATCTCGACCGCGTATTTGTGCCAGTCGGCGGCGGCGG
TCTGGCTGCTGGCGTGGCGGTGCTGATCAAACAACTGATGCCGCAAATCA
AAGTGATCGCCGTAGAAGCGGAAGACTCCGCCTGCCTGAAAGCAGCGCTG
GATGCGGGTCATCCGGTTGATCTGCCGCGCGTAGGGCTATTTGCTGAAGG
CGTAGCGGTAAAACGCATCGGTGACGAAACCTTCCGTTTATGCCAGGAGT
ATCTCGACGACATCATCACCGTCGATAGCGATGCGATCTGTGCGGCGATG
AAGGATTTATTCGAAGATGTGCGCGCGGTGGCGGAACCCTCTGGCGCGCT
GGCGCTGGCGGGAATGAAAAAATATATCGCCCTGCACAACATTCGCGGCG
AACGGCTGGCGCATATTCTTTCCGGTGCCAACGTGAACTTCCACGGCCTG
CGCTACGTCTCAGAACGCTGCGAACTGGGCGAACAGCGTGAAGCGTTGTT
GGCGGTGACCATTCCGGAAGAAAAAGGCAGCTTCCTCAAATTCTGCCAAC
TGCTTGGCGGGCGTTCGGTCACCGAGTTCAACTACCGTTTTGCCGATGCC
AAAAACGCCTGCATCTTTGTCGGTGTGCGCCTGAGCCGCGGCCTCGAAGA
GCGCAAAGAAATTTTGCAGATGCTCAACGACGGCGGCTACAGCGTGGTTG
ATCTCTCCGACGACGAAATGGCGAAGCTACACGTGCGCTATATGGTCGGC
GGACGTCCATCGCATCCGTTGCAGGAACGCCTCTACAGCTTCGAATTCCC
GGAATCACCGGGCGCGCTGCTGCGCTTCCTCAACACGCTGGGTACGTACT
GGAACATTTCTTTGTTCCACTATCGCAGCCATGGCACCGACTACGGGCGC
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GTACTGGCGGCGTTCGAACTTGGCGACCATGAACCGGATTTCGAAACCCG
GCTGAATGAGCTGGGCTACGATTGCCACGACGAAACCAATAACCCGGCGT
TCAGGTTCTTTTTGGCGGGTTAGGGAAAAATGCCTGATAGCGCTTCGCTT
ATCAGGCCTACCCGCGCGACAACGTCATTTGTGGTTCGGCAAAATCTTCC
AGAATGCCTCAATTAGCGGCTCATGTAGCCGCTTTTTCTGCGCACACACG
CCCAGCTCAAACGGCGTTTTCTCATCGCTGCGCTCTAAAATCATCACGCG
GTTACGCACCGGTTCGGGGCTGTTTTCCAGCACCACTTCCGGCAACAATG
CCACGCCACAGCCGAGTGCCACCATCGATACCATCGCTTCATGCCCGCCA
ACCGTGGCGTAAATCATCGGGTTACTGATTTTATTGCGTCGAAACCACAG
TTCAATGCGGCGGCGTACCGGCCCCTGATCGGCCATAATAAACGGCACCG
TTGACCAGTCCGGCTTCTCTACCGACACCTGATTACGCA

[SEQ ID NO:072 cysM PCR Primer

<210>072

<211>20

<212> DNA
<213>artificial sequence
<220>

<223> oligonucleotide
<400> 072

ATTGCGCAGACGGATAAAAC

[SEQ ID NO:073 cysM PCR Primer

<210>073

<211>20

<212> DNA
<213>artificial sequence
<220>

<223> oligonucleotide
<400> 073

GAACAATCCAAACCGGTGAC

[SEQ ID NO:074 cysM PCR Product

<210>074

<211>1348

<212> DNA

<213>E. coli

<220>

<223> natural sequence for cysM gene cloned from E. coli using PCR
<400> 074

ATTGCGCAGACGGATAAAACGGTGCCTGCGGAAGGAAATTAATCCGCTTT
GGGAAGGCATTTACAGGAGGTAACATGAAAAAACGCTTTATTTATCACGA
TGAAAAATCGAATAAATTTTGGTGGATAGATTACGAAGGGGATAGTTTAG
CTGTCAACTATGGCAAGGTAGGTAGTATTGGTAAATTCCAGACAAAAGAG
TTCGATAATGAAGAACAGTGTCTGAAAGAAGCCAGTAAATTGATTGCCGC
AAAAATGAAGAAAGGCTATCAAGAAGATCCAAAGTTTAACTTCATGGATC
GCTACTATTTTGATGATGAAGAAATTGGGTTACATGTTAAAACGTCACAC
CCAAACTTCCAGTGCCATTTTACTGATCCACTTTATATGTGTTGCTGGGA
TGAAGAATCTCCTTTTGGCAGCGATGAAGGTGCTGATGCTCTAAACGTTC
TTGAAAATAGCCTCCGTAAAGAGCCGGATCTGGACTGTGCTGATTTCCCT
CAAATGTTAATTGAAACTATGTGGGGTATGAAATACATCGCTATGGACAG
TATTCTTGAAGAGGATGTTCGTGCGCAATTACTAGTCGATGAAATGAGCA
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CTATCCAGAGCAATATGATTACCTACGCAACTGCATTCGGTCAGATTAAA
GTCATGGGTAAAATCTCCCATAAACTTAAAAAGATGGGACTCAATGCACT
AGCGCGTCATCAGCTTACCGCAAAAATTCTTCAATGGGGTGACGGTCAGG
ACTCACCAATACTTCAAAAAATGATTGATGACCTTACGGCGTTTCCTCAC
GAAAATTAAATACTGCATTTGTCGGCAGCAACAACTGTTAAAAAAGTGCG
CTTTGTTTATGCCGGATGCGGCGTAAACGCCTTATCCGGCCTACAAAATC
GTGCTAATTCAATATATTGCAGAAACCTTGTAGGCCTGATAAGCGTAGCG
CATCAGGCAGTTTTGCGTTTGTCATCAGTCTCCGATGCTATTAATCCTTA
AATCCCCGCCCCCTGGCTAAAATGCTCTTCCCCAAACACCCCGGTAGAAA
GGTAGCGATCGCCACGATCGCAGATGATCGCCACCACCACCGCGTCAGGG
TTAGCTTTTGCCACCCGCAGTGCTCCGGCAACCGCGCCGCCGGAGCTGAC
GCCACAGAATATTCCTTCCCGCACCGCCAGTTCGCGCATGGTGTTTTCCG
CATCGCGCTGATGAATATCCAGCACCTCATCCACCAGAGAAGCGTTGAAA
ATCCCCGGCAGATATTCCGTAGGCCAGCGGCGAATGCCGGGAATGCTGCT
GCCCTCTTCCGGTTGCAGGCCGACAATGGTCACCGGTTTGGATTGTTC

[SEQ ID NO:075 cynTS PCR Primer

<210>075

<211>26

<212> DNA
<213>artificial sequence
<220>

<223> oligonucleotide
<400> 075

GGTCAGGTATGATTTAAATGGTCAGT

[SEQ ID NO:076 cynTS PCR Primer

<210>076

<211>21

<212> DNA
<213>artificial sequence
<220>

<223> oligonucleotide
<400> 076

CAGTCCAGTTACGCTGGAGTC

[SEQ ID NO:077 cynTS PCR Product xx

<210>077

<211>2123

<212> DNA

<213>E. coli

<220>

<223> natural sequence for cynTS genes cloned from E. coli using PCR
<400> 077

GGTCAGGTATGATTTAAATGGTCAGTATTGAGCGATATCTAGAGAATTCG

TCCTGGTGACGCAACGTGAGCCTGGCGATCTGTTCGTTATTCGCAACGCG
GGCAATATCGTCCCTTCCTACGGGCCGGAACCCGGTGGCGTTTCTGCTTC
GGTGGAGTATGCCGTCGCTGCGCTTCGGGTATCTGACATTGTGATTTGTG
GTCATTCCAACTGTGGCGCGATGACCGCCATTGCCAGCTGTCAGTGCATG
GACCATATGCCTGCCGTCTCCCACTGGCTGCGTTATGCCGATTCAGCCCG
CGTCGTTAATGAGGCGCGCCCGCATTCCGATTTACCGTCAAAAGCTGCGG
CGATGGTACGTGAAAACGTCATTGCTCAGTTGGCTAATTTGCAAACTCAT
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CCATCGGTGCGCCTGGCGCTCGAAGAGGGGCGGATCGCCCTGCACGGCTG
GGTCTACGACATTGAAAGCGGCAGCATCGCAGCTTTTGACGGCGCAACCC
GCCAGTTTGTGCCACTGGCCGCTAATCCTCGCGTTTGTGCCATACCGCTA
CGCCAACCGACCGCAGCGTAACCTTATTTTTAAACCATCAGGAGTTCCAC
CATGATTCAGTCACAAATTAACCGCAATATTCGTCTTGATCTTGCCGATG
CCATTTTGCTCAGCAAAGCTAAAAAAGATCTCTCATTTGCCGAGATTGCC
GACGGCACCGGTCTGGCAGAAGCCTTTGTAACCGCGGCTTTGCTGGGTCA
GCAGGCGCTTCCTGCCGACGCCGCCCGCCTGGTCGGGGCGAAGCTGGATC
TCGACGAAGACTCCATTCTACTGTTGCAGATGATTCCACTGCGTGGCTGC
ATTGATGACCGTATTCCAACTGACCCAACGATGTATCGTTTCTATGAAAT
GTTGCAGGTGTACGGTACAACCCTGAAAGCGTTGGTTCATGAGAAATTTG
GCGATGGCATTATTAGCGCGATTAACTTCAAACTCGACGTTAAGAAAGTG
GCGGACCCGGAAGGTGGCGAACGTGCGGTCATCACCTTAGATGGTAAATA
TCTGCCGACCAAACCGTTCTGACAGCCATGCGCAACCATCAAAAGACGTT
CACGATGCTGCTGGTACTGGTGCTGATTGGTCTTAATATGCGACCACTGC
TCACCTCCGTCGGGCCACTGCTACCGCAATTGCGCCAGGCGAGCGGAATG
AGCTTTAGCGTGGCTGCCCTGTTGACCGCTCTGCCGGTGGTTACCATGGG
CGGGCTGGCGCTGGCCGGAAGCTGGCTTCATCAGCATGTCAGCGAACGTC
GCAGTGTCGCCATCAGTCTGTTGCTGATTGCCGTCGGTGCATTGATGCGT
GAGCTTTACCCGCAAAGTGCGCTGCTGCTTAGCAGCGCACTGCTTGGTGG
GGTGGGGATCGGCATCATTCAGGCGGTGATGCCTTCGGTGATTAAACGGC
GGTTTCAGCAGCGCACGCCACTGGTGATGGGGCTGTGGTCCGCGGCTCTG
ATGGGCGGCGGTGGGCTTGGTGCCGCCATAACGCCCTGGTTAGTTCAACA
TAGCGAAACCTGGTATCAAACACTCGCCTGGTGGGCGCTGCCTGCCGTTG
TTGCGCTCTTTGCCTGGTGGTGGCAAAGCGCCCGCGAGGTCGCCTCTTCC
CACAAGACAACAACCACTCCGGTTCGCGTGGTATTCACTCCCCGCGCGTG
GACGCTGGGTGTTTACTTCGGTCTGATTAACGGCGGTTACGCCAGCCTGA
TTGCCTGGTTACCCGCTTTCTATATTGAGATTGGTGCCAGCGCGCAGTAC
AGCGGTTCCTTACTGGCATTGATGACGCTTGGGCAAGCCGCAGGAGCTTT
GCTGATGCCTGCTATGGCTCGCCATCAGGATCGGCGCAAACTGTTAATGC
TGGCGCTGGTGTTACAACTGGTGGGGTTCTGCGGCTTTATCTGGCTGCCG
ATGCAATTGCCGGTATTGTGGGCGATGGTGTGTGGGTTAGGTCTGGGCGG
CGCGTTTCCGCTCTGTTTGCTGCTGGCGCTCGATCACTCTGTGCAACCGG
CTATTGCTGGCAAGAACGAATTCAAGCTTGATATCATTCAGGACGAGCCT
CAGACTCCAGCGTAACTGGACTG

[SEQ ID NO:078 metC PCR Primer

<210>078

<211>26

<212> DNA
<213>artificial sequence
<220>

<223> oligonucleotide
<400> 078

GGTCAGGTATGATTTAAATGGTCAGT

[SEQ ID NO:079 metC PCR Primer

<210>079

<211>21

<212> DNA
<213>artificial sequence
<220>

<223> oligonucleotide
<400> 079

CAGTCCAGTTACGCTGGAGTC
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[SEQ ID NO:080 metC PCR Product

<210>080

<211>1251

<212> DNA

<213>E. coli

<220>

<223> natural sequence for metC gene cloned from E. coli using PCR
<400> 080

GTTTAAGGAACGCGCTTCAGCCAGCAGTTGCTGCTCGCGCTTAAGGCGAC
GCTTCTGATTGAAGAACTCTACGCTCTTACTGAAGAAGATTGCCCAGGTG
ACTACGGAGGCCAAAATAAGCCCAATCATCACGCACTTAACGACAATATC
GGCGTGCTGATACATACCCCAGACGGAAAGGTCCGTCTGCATTAAATTAT
TACCCACTGTGTATCTCCAGGACGCAAGTCACAAAATCTGCGCATAATAA
TATCAAAACGACGTCGAATTGATAGTCGTTCTCATTACTATTTGCATACT
GCCGTACCTTTGCTTTCTTTTCCTTGCGTTTACGCAGTAAAAAAGTCACC
AGCACGCCATTTGCGAAAATTTTCTGCTTTATGCCAATTCTTCAGGATGC
GCCCGCGAATATTCATGCTAGTTTAGACATCCAGACGTATAAAAACAGGA
ATCCCGACATGGCGGACAAAAAGCTTGATACTCAACTGGTGAATGCAGGA
CGCAGCAAAAAATACACTCTCGGCGCGGTAAATAGCGTGATTCAGCGCGC
TTCTTCGCTGGTCTTTGACAGTGTAGAAGCCAAAAAACACGCGACACGTA
ATCGCGCCAATGGAGAGTTGTTCTATGGACGGCGCGGAACGTTAACCCAT
TTCTCCTTACAACAAGCGATGTGTGAACTGGAAGGTGGCGCAGGCTGCGT
GCTATTTCCCTGCGGGGCGGCAGCGGTTGCTAATTCCATTCTTGCTTTTA
TCGAACAGGGCGATCATGTGTTGATGACCAACACCGCCTATGAACCGAGT
CAGGATTTCTGTAGCAAAATCCTCAGCAAACTGGGCGTAACGACATCATG
GTTTGATCCGCTGATTGGTGCCGATATCGTTAAGCATCTGCAGCCAAACA
CTAAAATCGTGTTTCTGGAATCGCCAGGCTCCATCACCATGGAAGTCCAC
GACGTTCCGGCGATTGTTGCCGCCGTACGCAGTGTGGTGCCGGATGCCAT
CATTATGATCGACAACACCTGGGCAGCCGGTGTGCTGTTTAAGGCGCTGG
ATTTTGGCATCGATGTTTCTATTCAAGCCGCCACCAAATATCTGGTTGGG
CATTCAGATGCGATGATTGGCACTGCCGTGTGCAATGCCCGTTGCTGGGA
GCAGCTACGGGAAAATGCCTATCTGATGGGCCAGATGGTCGATGCCGATA
CCGCCTATATAACCAGCCGTGGCCTGCGCACATTAGGTGTGCGTTTGCGT
C

[SEQ ID NO:081 dapA PCR Primer

<210>081

<211>20

<212> DNA
<213>artificial sequence
<220>

<223> oligonucleotide
<400> 081

TTCTTAAGGAAAGCATAAAA

[SEQ ID NO:082 dapA PCR Primer

<210>082

<211>26

<212> DNA
<213>artificial sequence
<220>

<223> oligonucleotide
<400> 082
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GGGATCTAGATCAAATCTCCCTAAAC

[SEQ ID NO:083 dapA PCR Product

<210>083

<211>1017

<212> DNA

<213>E. coli

<220>

<223> natural sequence for dapA genecloned from E. coli using PCR
<400> 083

TTCTTAAGGAAAGCATAAAAAAAACATGCATACAACAATCAGAACGGTTC
TGTCTGCTTGCTTTTAATGCCATACCAAACGTACCATTGAGACACTTGTT
TGCACAGAGGATGGCCCATGTTCACGGGAAGTATTGTCGCGATTGTTACT
CCGATGGATGAAAAAGGTAATGTCTGTCGGGCTAGCTTGAAAAAACTGAT
TGATTATCATGTCGCCAGCGGTACTTCGGCGATCGTTTCTGTTGGCACCA
CTGGCGAGTCCGCTACCTTAAATCATGACGAACATGCTGATGTGGTGATG
ATGACGCTGGATCTGGCTGATGGGCGCATTCCGGTAATTGCCGGGACCGG
CGCTAACGCTACTGCGGAAGCCATTAGCCTGACGCAGCGCTTCAATGACA
GTGGTATCGTCGGCTGCCTGACGGTAACCCCTTACTACAATCGTCCGTCG
CAAGAAGGTTTGTATCAGCATTTCAAAGCCATCGCTGAGCATACTGACCT
GCCGCAAATTCTGTATAATGTGCCGTCCCGTACTGGCTGCGATCTGCTCC
CGGAAACGGTGGGCCGTCTGGCGAAAGTAAAAAATATTATCGGAATCAAA
GAGGCAACAGGGAACTTAACGCGTGTAAACCAGATCAAAGAGCTGGTTTC
AGATGATTTTGTTCTGCTGAGCGGCGATGATGCGAGCGCGCTGGACTTCA
TGCAATTGGGCGGTCATGGGGTTATTTCCGTTACGGCTAACGTCGCAGCG
CGTGATATGGCCCAGATGTGCAAACTGGCAGCAGAAGGGCATTTTGCCGA
GGCACGCGTTATTAATCAGCGTCTGATGCCATTACACAACAAACTATTTG
TCGAACCCAATCCAATCCCGGTGAAATGGGCATGTAAGGAACTGGGTCTT
GTGGCGACCGATACGCTGCGCCTGCCAATGACACCAATCACCGACAGTGG
TCGTGAGACGGTCAGAGCGGCGCTTAAGCATGCCGGTTTGCTGTAAAGTT
TAGGGAGATTTGATCCC

[SEQ ID NO:084 cadA PCR Primer

<210>084

<211>19

<212> DNA
<213>artificial sequence
<220>

<223> oligonucleotide
<400> 084

ATTAAAAGTATTTTCCGAG

[SEQ ID NO:085 cadA PCR Primer

<210>085

<211>27

<212> DNA
<213>artificial sequence
<220>

<223> oligonucleotide
<400> 085

GGGATCTAGAGCAAAAAAGGGAAGTGG
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[SEQ ID NO:086 cadA PCR Product

<210>086

<211>2281

<212> DNA

<213>E. coli

<220>

<223> natural sequence for cadA gene cloned from E. coli using PCR
<400> 086

ATTAAAAGTATTTTCCGAGGCTCCTCCTTTCATTTTGTCCCATGTGTTGG
GAGGGGCCTTTTTTACCTGGAGATATGACTATGAACGTTATTGCAATATT
GAATCACATGGGGGTTTATTTTAAAGAAGAACCCATCCGTGAACTTCATC
GCGCGCTTGAACGTCTGAACTTCCAGATTGTTTACCCGAACGACCGTGAC
GACTTATTAAAACTGATCGAAAACAATGCGCGTCTGTGCGGCGTTATTTT
TGACTGGGATAAATATAATCTCGAGCTGTGCGAAGAAATTAGCAAAATGA
ACGAGAACCTGCCGTTGTACGCGTTCGCTAATACGTATTCCACTCTCGAT
GTAAGCCTGAATGACCTGCGTTTACAGATTAGCTTCTTTGAATATGCGCT
GGGTGCTGCTGAAGATATTGCTAATAAGATCAAGCAGACCACTGACGAAT
ATATCAACACTATTCTGCCTCCGCTGACTAAAGCACTGTTTAAATATGTT
CGTGAAGGTAAATATACTTTCTGTACTCCTGGTCACATGGGCGGTACTGC
ATTCCAGAAAAGCCCGGTAGGTAGCCTGTTCTATGATTTCTTTGGTCCGA
ATACCATGAAATCTGATATTTCCATTTCAGTATCTGAACTGGGTTCTCTG
CTGGATCACAGTGGTCCACACAAAGAAGCAGAACAGTATATCGCTCGCGT
CTTTAACGCAGACCGCAGCTACATGGTGACCAACGGTACTTCCACTGCGA
ACAAAATTGTTGGTATGTACTCTGCTCCAGCAGGCAGCACCATTCTGATT
GACCGTAACTGCCACAAATCGCTGACCCACCTGATGATGATGAGCGATGT
TACGCCAATCTATTTCCGCCCGACCCGTAACGCTTACGGTATTCTTGGTG
GTATCCCACAGAGTGAATTCCAGCACGCTACCATTGCTAAGCGCGTGAAA
GAAACACCAAACGCAACCTGGCCGGTACATGCTGTAATTACCAACTCTAC
CTATGATGGTCTGCTGTACAACACCGACTTCATCAAGAAAACACTGGATG
TGAAATCCATCCACTTTGACTCCGCGTGGGTGCCTTACACCAACTTCTCA
CCGATTTACGAAGGTAAATGCGGTATGAGCGGTGGCCGTGTAGAAGGGAA
AGTGATTTACGAAACCCAGTCCACTCACAAACTGCTGGCGGCGTTCTCTC
AGGCTTCCATGATCCACGTTAAAGGTGACGTAAACGAAGAAACCTTTAAC
GAAGCCTACATGATGCACACCACCACTTCTCCGCACTACGGTATCGTGGC
GTCCACTGAAACCGCTGCGGCGATGATGAAAGGCAATGCAGGTAAGCGTC
TGATCAACGGTTCTATTGAACGTGCGATCAAATTCCGTAAAGAGATCAAA
CGTCTGAGAACGGAATCTGATGGCTGGTTCTTTGATGTATGGCAGCCGGA
TCATATCGATACGACTGAATGCTGGCCGCTGCGTTCTGACAGCACCTGGC
ACGGCTTCAAAAACATCGATAACGAGCACATGTATCTTGACCCGATCAAA
GTCACCCTGCTGACTCCGGGGATGGAAAAAGACGGCACCATGAGCGACTT
TGGTATTCCGGCCAGCATCGTGGCGAAATACCTCGACGAACATGGCATCG
TTGTTGAGAAAACCGGTCCGTATAACCTGCTGTTCCTGTTCAGCATCGGT
ATCGATAAGACCAAAGCACTGAGCCTGCTGCGTGCTCTGACTGACTTTAA
ACGTGCGTTCGACCTGAACCTGCGTGTGAAAAACATGCTGCCGTCTCTGT
ATCGTGAAGATCCTGAATTCTATGAAAACATGCGTATTCAGGAACTGGCT
CAGAATATCCACAAACTGATTGTTCACCACAATCTGCCGGATCTGATGTA
TCGCGCATTTGAAGTGCTGCCGACGATGGTAATGACTCCGTATGCTGCAT
TCCAGAAAGAGCTGCACGGTATGACCGAAGAAGTTTACCTCGACGAAATG
GTAGGTCGTATTAACGCCAATATGATCCTTCCGTACCCGCCGGGAGTTCC
TCTGGTAATGCCGGGTGAAATGATCACCGAAGAAAGCCGTCCGGTTCTGG
AGTTCCTGCAGATGCTGTGTGAAATCGGCGCTCACTATCCGGGCTTTGAA
ACCGATATTCACGGTGCATACCGTCAGGCTGATGGCCGCTATACCGTTAA
GGTATTGAAAGAAGAAAGCAAAAAATAATTAGCTCGTACAAGGGAAGTGG
CTTGCCACTTCCCTTTTTTGCTCTAGATCCC

[SEQ ID NO:087 prs PCR Primer
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<210>087

<211>20

<212> DNA
<213>artificial sequence
<220>

<223> oligonucleotide
<400> 087

ACGTTGCTAAAATGTGAATT

[SEQ ID NO:088 prs PCR Primer

<210>088

<211>25

<212> DNA
<213>artificial sequence
<220>

<223> oligonucleotide
<400> 088

GGGATCTAGATATTACAGACAAAAA

[SEQ ID NO:089 prs PCR Product

<210>089

<211>1409

<212> DNA

<213>E. coli

<220>

<223> natural sequence for prs gene cloned from E. coli using PCR
<400> 089

ACGTTGCTAAAATGTGAATTCAGCAATGATTGCGAGGTTATCGCAAGAAA
ACGTTTTCGCGAGGTTGATGCGGTGCTTTCCTGGCTGTTAGAATACGCCC
CGTCGCGCCTGACTGGGACAGGGGCCTGTGTCTTTGCTGAATTTGATACA
GAGTCTGAAGCCCGCCAGGTGCTAGAGCAAGCCCCGGAATGGCTCAATGG
CTTTGTGGCGAAAGGCGCTAATCTTTCCCCATTGCACAGAGCCATGCTTT
AAGCCGGGCAAGCTGAGTTTCGGTGACAACGTCACCTTGTTCCAGACGTT
GCATCGCGCTCTTTAATACACCGCCTGGAAAGGATCATGCCTGGCCCGCA
CAGTTTTCGGCAGATTCTTTCCACCAATGGACGCATGCCTGAGGTTCTTC
TCGTGCCTGATATGAAGCTTTTTGCTGGTAACGCCACCCCGGAACTAGCA
CAACGTATTGCCAACCGCCTGTACACTTCACTCGGCGACGCCGCTGTAGG
TCGCTTTAGCGATGGCGAAGTCAGCGTACAAATTAATGAAAATGTACGCG
GTGGTGATATTTTCATCATCCAGTCCACTTGTGCCCCTACTAACGACAAC
CTGATGGAATTAGTCGTTATGGTTGATGCCCTGCGTCGTGCTTCCGCAGG
TCGTATCACCGCTGTTATCCCCTACTTTGGCTATGCGCGCCAGGACCGTC
GCGTCCGTTCCGCTCGTGTACCAATCACTGCGAAAGTGGTTGCAGACTTC
CTCTCCAGCGTCGGTGTTGACCGTGTGCTGACAGTGGATCTGCACGCTGA
ACAGATTCAGGGTTTCTTCGACGTTCCGGTTGATAACGTATTTGGTAGCC
CGATCCTGCTGGAAGACATGCTGCAGCTGAATCTGGATAACCCAATTGTG
GTTTCTCCGGACATCGGCGGCGTTGTGCGTGCCCGCGCTATCGCTAAGCT
GCTGAACGATACCGATATGGCAATCATCGACAAACGTCGTCCGCGTGCGA
ACGTTTCACAGGTGATGCATATCATCGGTGACGTTGCAGGTCGTGACTGC
GTACTGGTCGATGATATGATCGACACTGGCGGTACGCTGTGTAAAGCTGC
TGAAGCTCTGAAAGAACGTGGTGCTAAACGTGTATTTGCGTACGCGACTC
ACCCGATCTTCTCTGGCAACGCGGCGAACAACCTGCGTAACTCTGTAATT
GATGAAGTCGTTGTCTGCGATACCATTCCGCTGAGCGATGAAATCAAATC
ACTGCCGAACGTGCGTACTCTGACCCTGTCAGGTATGCTGGCCGAAGCGA
TTCGTCGTATCAGCAACGAAGAATCGATCTCTGCCATGTTCGAACACTAA
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TCGAACCCGGCTCAAAGACCCGCTGCGGCGGGTTTTTTTGTCTGTAATAT
CTAGATCCC

[SEQ ID NO:090 nrdAB PCR Primer

<210>090

<211>20

<212> DNA
<213>artificial sequence
<220>

<223> oligonucleotide
<400> 090

CTAAGGTGCGCGAAAGCCAC

[SEQ ID NO:091 nrdAB PCR Primer

<210>091

<211>27

<212> DNA
<213>artificial sequence
<220>

<223> oligonucleotide
<400> 091

GGGATCTAGATCCTGGCACAGCAGTTG

[SEQ ID NO:092 nrdAB PCR Product

<210>092

<211>3806

<212> DNA

<213>E. coli

<220>

<223> natural sequence for nrdAB genes cloned from E. coli using PCR
<400> 092

CTAAGGTGCGCGAAAGCCACTTTTTCCTTCCTGAGTTATCCACAAAGTTA
TGCACTTGCAAGAGGGTCATTTTCACACTATCTTGCAGTGAATCCCAAAC
ATACCCCCTATATATAGTGTTCTAAGCAGCTTCCCGTACTACAGGTAGTC
TGCATGAAACTATTGCGGAAAGAATTCCAAAAACAGGTACGACATACATG
AATCAGAATCTGCTGGTGACAAAGCGCGACGGTAGCACAGAGCGCATCAA
TCTCGACAAAATCCATCGCGTTCTGGATTGGGCGGCAGAAGGACTGCATA
ACGTTTCGATTTCCCAGGTCGAGCTGCGCTCCCACATTCAGTTTTATGAC
GGTATCAAGACCTCTGACATCCACGAAACCATTATCAAGGCTGCCGCAGA
CCTGATCTCCCGTGATGCGCCGGATTATCAGTATCTCGCCGCGCGCCTGG
CGATCTTCCACCTGCGTAAAAAAGCCTACGGCCAGTTTGAGCCGCCTGCG
CTGTACGACCACGTGGTGAAAATGGTCGAGATGGGCAAATACGATAATCA
TCTGCTGGAAGACTACACGGAAGAAGAGTTCAAGCAGATGGACACCTTTA
TCGATCACGACCGTGATATGACCTTCTCTTATGCTGCCGTTAAGCAGCTG
GAAGGCAAATATCTGGTACAGAACCGCGTGACCGGCGAAATCTATGAGAG
CGCCCAGTTCCTTTATATTCTAGTTGCCGCGTGCTTGTTCTCGAACTACC
CGCGTGAAACGCGCCTGCAATATGTGAAGCGTTTTTACGACGCGGTTTCC
ACATTTAAAATTTCGCTGCCGACGCCAATCATGTCCGGCGTGCGTACCCC
GACTCGTCAGTTCAGCTCCTGCGTACTGATCGAGTGCGGTGACAGCCTGG
ATTCCATCAACGCCACCTCCAGCGCGATTGTTAAATACGTTTCCCAGCGT
GCCGGGATCGGCATCAACGCCGGGCGTATTCGTGCGCTGGGTAGCCCGAT
TCGCGGTGGTGAAGCGTTCCATACCGGCTGCATTCCGTTCTACAAACATT
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TCCAGACAGCGGTGAAATCCTGCTCTCAGGGCGGTGTGCGCGGCGGTGCG
GCAACGCTGTTCTACCCGATGTGGCATCTGGAAGTGGAAAGCCTGCTGGT
GTTGAAAAACAACCGTGGTGTGGAAGGCAACCGCGTGCGTCATATGGACT
ACGGGGTACAAATCAACAAACTGATGTATACCCGTCTGCTGAAAGGTGAA
GATATCACCCTGTTCAGCCCGTCCGACGTACCGGGGCTGTACGACGCGTT
CTTCGCCGATCAGGAAGAGTTTGAACGTCTGTATACCAAATATGAGAAAG
ACGACAGCATCCGCAAGCAGCGTGTGAAAGCCGTTGAGCTGTTCTCGCTG
ATGATGCAGGAACGTGCGTCTACCGGTCGTATCTATATTCAGAACGTTGA
CCACTGCAATACCCATAGCCCGTTTGATCCGGCCATCGCGCCAGTGCGTC
AGTCTAACCTGTGCCTGGAGATAGCCCTGCCGACCAAACCGCTGAACGAC
GTCAACGACGAGAACGGTGAAATCGCGCTGTGTACGCTGTCTGCTTTCAA
CCTGGGCGCAATTAATAACCTGGATGAACTGGAAGAGCTGGCAATTCTGG
CGGTTCGTGCACTTGACGCGCTGCTGGATTATCAGGATTACCCGATCCCG
GCCGCCAAACGTGGAGCGATGGGTCGTCGTACGCTGGGTATTGGTGTGAT
CAACTTCGCTTACTACCTGGCGAAGCACGGTAAACGCTACTCCGACGGCA
GCGCCAACAACCTGACGCATAAAACCTTCGAAGCCATTCAGTATTACCTG
CTGAAAGCCTCTAATGAGCTGGCGAAAGAGCAAGGCGCGTGCCCGTGGTT
TAACGAAACCACTTACGCGAAAGGGATCCTGCCGATCGATACCTATAAGA
AAGATCTGGATACCATCGCTAATGAGCCGCTGCATTACGACTGGGAAGCT
CTGCGTGAGTCAATCAAAACGCACGGTCTGCGTAACTCCACGCTTTCTGC
TCTGATGCCGTCCGAGACTTCTTCGCAGATCTCTAACGCCACTAACGGTA
TTGAACCGCCGCGCGGTTACGTCAGCATCAAAGCGTCGAAAGACGGTATT
TTGCGCCAGGTGGTGCCGGACTACGAGCACCTGCACGACGCCTATGAGCT
GCTGTGGGAAATGCCGGGTAACGATGGTTATCTGCAACTGGTGGGTATCA
TGCAGAAATTTATCGATCAGTCGATCTCTGCCAACACCAACTACGATCCG
TCACGCTTCCCGTCAGGAAAAGTGCCGATGCAGCAGTTGCTGAAAGACCT
GCTCACCGCCTACAAATTCGGGGTCAAAACACTGTATTATCAGAACACCC
GTGACGGCGCTGAAGACGCACAAGACGATCTGGTGCCGTCAATCCAGGAC
GATGGCTGCGAAAGCGGCGCATGTAAGATCTGATATTGAGATGCCGGATG
CGGCGTAAACGCCTTATCCGGCCTACGGCTCGGTTTGTAGGCCTGATAAG
ACGCGCCAGCGTCGCATCAGGCTCCGGGTGCCGGATGCAGCGTGAACGCC
TTATCCGGCCTACGGCTCGGATTTGTAGGCCTGATAAGACGCGCCAGCGT
CGCATCAGGCACAGGATGCGGCGTAAAATGCCTTATCCGGCATTAAACTC
CCAACAGGACACACTCATGGCATATACCACCTTTTCACAGACGAAAAATG
ATCAGCTCAAAGAACCGATGTTCTTTGGTCAGCCGGTCAACGTGGCTCGC
TACGATCAGCAAAAATATGACATCTTCGAAAAGCTGATCGAAAAGCAGCT
CTCTTTCTTCTGGCGTCCGGAAGAAGTTGACGTCTCCCGCGACCGTATAG
ATTACCAGGCGCTGCCGGAGCACGAAAAACACATCTTTATCAGCAACCTG
AAATATCAGACGCTGCTGGATTCCATTCAGGGTCGTAGCCCGAACGTGGC
GCTATTGCCGCTTATTTCTATTCCGGAACTGGAAACCTGGGTCGAAACCT
GGGCGTTCTCAGAAACGATTCATTCCCGTTCCTATACTCATATCATTCGT
AATATCGTTAACGATCCGTCTGTTGTGTTTGACGATATCGTCACCAACGA
GCAGATCCAGAAACGTGCGGAAGGGATCTCCAGCTATTACGATGAGCTGA
TCGAAATGACCAGCTACTGGCATCTGCTGGGCGAAGGTACCCACACCGTT
AACGGTAAAACTGTGACCGTTAGCCTGCGCGAGCTGAAGAAAAAACTGTA
TCTCTGCCTGATGAGCGTTAACGCGCTGGAAGCGATTCGTTTCTACGTCA
GCTTTGCTTGTTCCTTCGCATTTGCAGAACGCGAATTGATGGAAGGCAAC
GCCAAAATTATTCGCCTGATTGCCCGCGACGAAGCCCTGCACCTGACCGG
CACCCAGCATATGCTGAATCTGCTGCGCAGCGGCGCGGACGATCCTGAGA
TGGCGGAAATTGCCGAAGAGTGTAAGCAGGAGTGCTATGACCTGTTTGTT
CAGGCAGCTCAACAGGAGAAAGACTGGGCGGATTATCTGTTCCGCGACGG
TTCGATGATTGGTCTGAATAAAGACATTCTCTGCCAGTACGTTGAATACA
TCACCAATATCCGTATGCAGGCAGTCGGTTTGGATCTGCCGTTCCAGACG
CGCTCCAACCCGATCCCGTGGATCAACACTTGGCTGGTGTCTGATAACGT
GCAGGTTGCTCCGCAGGAAGTGGAAGTCAGTTCTTATCTGGTCGGGCAGA
TTGACTCGGAAGTGGACACCGACGATTTGAGTAACTTCCAGCTCTGATGG
CCCGCGTTACCCTGCGCATCACTGGCACACAACTGCTGTGCCAGGATCTA
GATCCC

[SEQ ID NO:093 nrdLEF PCR Primer
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<210>093

<211>19

<212> DNA
<213>artificial sequence
<220>

<223> oligonucleotide
<400> 093

ATGATAATAAATACGCGTC

[SEQ ID NO:094 nrdLEF PCR Primer

<210>094

<211>27

<212> DNA
<213>artificial sequence
<220>

<223> oligonucleotide
<400> 094

GGGATCTAGATCACCACAAATTATTTG

[SEQ ID NO:095 nrdLEF PCR Product

<210>095

<211>4076

<212> DNA

<213>E. coli

<220>

<223> natural sequence for nrdLEF genes cloned from E. coli using PCR
<400> 095

ATGATAATAAATACGCGTCTTTGACCCCGAAGCCTGTCTTCGGGGTTTCT
TTTTGCCTGGTGAATCACAAAAATCCCCCTACCCCGTCACGCTCATATCC
AGGGTAATTTCGACCACTATTTGCTATATATTGTGTGGTTGAATCTTTTT
TCAACTACATCTAGTATCTCTGTATCAACAGAGAGACAACCCGACGCGTA
TCATCGCGCCGTATCTTCATTTTAAACGGAAATACGAATCATGCGCATTA
CTATTTACACTCGTAACGATTGCGTTCAGTGCCACGCCACCAAACGGGCG
ATGGAAAACCGGGGCTTTGATTTTGAAATGATTAATGTCGATCGCGTTCC
TGAAGCGGCAGAAGCGTTGCGTGCTCAGGGCTTTCGTCAGTTGCCGGTAG
TGATTGCTGGCGATCTTAGCTGGTCTGGTTTCCGTCCGGACATGATTAAC
CGTCTGCATCCAGCGCCACACGCGGCCAGTGCATGAGCCAGCTCGTCTAC
TTCTCCAGCAGCTCCGAAAACACGCAGCGTTTTATCGAACGTTTAGGTCT
GCCCGCGGTGCGCATCCCGCTCAATGAGCGGGAACGGATTCAGGTAGACG
AGCCTTACATCCTGATCGTGCCCTCTTACGGCGGCGGCGGTACGGCTGGC
GCGGTGCCACGACAGGTAATTCGCTTTTTAAACGACGAGCACAACCGGGC
GTTGCTTCGCGGCGTTATTGCTTCTGGTAATCGCAACTTTGGTGAGGCGT
ATGGCCGCGCCGGAGATGTGATTGCCCGGAAATGCGGCGTGCCGTGGCTG
TACCGTTTTGAACTCATGGGTACGCAAAGCGATATCGAAAACGTTCGTAA
AGGAGTAACCGAATTTTGGCAACGACAACCGCAGAATGCCTGACGCAGGA
AACGATGGATTACCACGCGCTGAATGCGATGCTTAACCTCTACGATAGCG
CAGGTCGCATTCAGTTCGATAAAGACCGCCAGGCCGTTGACGCCTTTATT
GCGACGCATGTGCGTCCGAACAGTGTGACCTTCAGTAGCCAGCAGCAGCG
CCTGAACTGGCTGGTCAACGAAGGTTACTATGATGAAAGCGTTCTTAATC
GCTACTCTCGCGACTTTGTCATTACGCTGTTTACCCACGCACACACCAGC
GGTTTTCGTTTCCAGACATTCCTCGGGGCATGGAAGTTTTACACCAGCTA
TACGTTGAAGACATTCGACGGTAAACGTTATCTGGAAGATTTTGCCGATC
GAGTAACGATGGTGGCGCTGACGCTGGCACAAGGCGATGAGACGCTGGCG
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TTGCAACTGACCGATGAAATGCTGTCAGGACGCTTTCAGCCAGCCACGCC
AACATTCCTCAACTGCGGTAAGCAGCAGCGCGGCGAACTGGTTTCCTGTT
TTTTGCTGCGTATTGAAGACAATATGGAGTCGATTGGTCGGGCGGTAAAT
TCCGCACTGCAGCTGTCGAAACGCGGCGGCGGCGTAGCATTTTTGCTGTC
GAATCTGCGAGAAGCGGGCGCGCCAATTAAACGTATTGAAAATCAATCTT
CTGGCGTAATTCCGGTGATGAAAATGCTGGAAGACGCATTTTCCTATGCC
AACCAACTCGGCGCTCGTCAGGGGGCTGGTGCAGTCTATTTACATGCTCA
TCATCCCGATATTCTGCGTTTTCTCGACACGAAACGGGAAAATGCCGACG
AAAAAATCCGCATTAAAACACTGTCGCTTGGCGTGGTGATCCCGGATATC
ACTTTCCATCTGGCAAAAGAGAATGCGCAGATGGCGCTGTTTTCGCCTTA
TGACGTAGAGCGAGTTTATGGCAAGCCGTTTGCCGATGTGGCCATCAGCC
AACACTATGACGAACTGGTTGCCGATGAACGCATTCGCAAAAAATACCTC
AACGCCCGTGATTTCTTCCAGCGACTGGCAGAAATCCAGTTTGAGTCCGG
CTATCCCTACATCATGTATGAAGACACGGTAAACCGTGCTAACCCTATCG
CCGGGCGCATAAATATGAGTAATCTCTGCTCAGAAATTTTGCAGGTTAAC
AGCGCCTCAGAGTATGACGAGAATCTCGACTATACCCGCACAGGCCATGA
TATTTCCTGCAATTTAGGTTCGTTGAATATTGCGCACACCATGGATTCCC
CCGATTTTGCCCGCACGGTAGAGACTGCCGTGCGCGGTTTAACGGCAGTA
TCAGATATGAGTCATATCCGCAGCGTGCCGTCCATCGAAGCCGGAAATGC
CGCCTCGCACGCCATCGGACTGGGGCAGATGAATTTACACGGCTATCTGG
CGCGAGAAGGCATCGCTTATGGTTCGCCGGAAGCACTGGATTTCACCAAT
CTCTATTTCTATGCCATCACCTGGCATGCACTGCGTACCTCGATGTTGCT
GGCACGCGAACGCGGTGAAACCTTCGCCGGGTTCAAACAGTCACGCTATG
CCAGTGGTGAATATTTTAGCCAATATCTGCAAGGGAACTGGCAGCCGAAA
ACGGCGAAAGTTGGCGAACTGTTTACCCGTAGCGGTATTACGTTACCTAC
CCGTGAGATGTGGGCGCAGCTGCGCGACGACGTGATGCGCTACGGCATAT
ACAACCAGAATCTTCAGGCGGTGCCGCCAACCGGTTCTATCTCTTATATC
AACCATGCTACGTCGAGTATTCATCCGATTGTGGCGAAAGTAGAGATACG
CAAAGAGGGCAAAACAGGACGCGTTTACTACCCTGCCCCGTTTATGACTA
ACGAGAATCTGGCGCTGTATCAGGACGCTTACGAAATTGGCGCAGAAAAG
ATCATCGACACCTACGCGGAAGCGACTCGCCATGTCGATCAGGGGCTGTC
GCTGACGCTTTTTTTCCCCGATACCGCCACCACTCGCGATATCAACAAAG
CGCAGATTTACGCCTGGCGCAAGGGTATCAAAACGCTCTATTACATCCGC
CTGCGTCAGATGGCGCTGGAAGGCACTGAAATTGAAGGCTGCGTCTCCTG
TGCACTTTAAGGAATATCTATGAAACTCTCACGTATCAGCGCCATCAACT
GGAACAAGATATCTGACGATAAAGATCTGGAGGTGTGGAATCGCCTGACC
AGCAATTTCTGGCTACCAGAAAAGGTGCCGCTGTCGAACGATATTCCTGC
CTGGCAGACATTAACTGTCGTAGAACAACAACTGACGATGCGCGTTTTTA
CTGGCCTGACGCTGCTCGACACGCTGCAAAATGTTATCGGCGCGCCTTCT
CTGATGCCCGATGCACTCACGCCTCATGAAGAAGCGGTATTATCGAATAT
CAGCTTTATGGAAGCGGTTCATGCCCGCTCTTACAGTTCGATTTTCTCGA
CGCTATGCCAGACCAAAGATGTCGATGCCGCCTACGCCTGGAGTGAAGAA
AACGCACCGTTGCAGCGAAAAGCTCAGATTATTCAGCAACATTATCGCGG
TGATGATCCGCTGAAAAAGAAAATCGCCAGTGTGTTTCTTGAATCTTTTT
TGTTCTATTCCGGTTTCTGGCTGCCGATGTATTTTTCCAGCCGCGGAAAG
CTGACCAATACCGCGGACCTGATCCGTCTGATTATCCGCGATGAAGCAGT
CCACGGTTACTACATAGGCTATAAATATCAGAAAAACATGGAAAAGATAT
CTCTGGGACAACGTGAAGAGTTGAAGAGTTTCGCCTTCGATTTGTTGCTG
GAACTCTACGACAACGAGTTGCAATACACCGATGAGCTGTACGCCGAAAC
CCCGTGGGCTGACGATGTGAAAGCGTTTCTCTGTTACAACGCCAATAAGG
CTTTGATGAATCTGGGCTACGAACCGTTATTTCCCGCAGAAATGGCGGAA
GTGAATCCGGCAATCCTCGCCGCGCTTTCGCCGAATGCCGATGAAAATCA
CGATTTCTTTTCCGGTTCAGGCTCCTCTTATGTGATGGGGAAAGCGGTTG
AAACAGAAGATGAAGACTGGAATTTCTGAGGGTGTTATTTTCAAAAATAT
CACTACCCGCAGCAGGGAAATAATTCCCGCCAAATAGCTTTTTATCACGC
AAATAATTTGTGGTGATCTAGATCCC

[SEQ ID NO:096 lysA PCR Primer
<210>096
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<211>20

<212> DNA
<213>artificial sequence
<220>

<223> oligonucleotide
<400> 096

CAATATGACGTAAGTTAACG

[SEQ ID NO:097 lysA PCR Primer

<210>097

<211>28

<212> DNA
<213>artificial sequence
<220>

<223> oligonucleotide
<400> 097

GGGATCTAGACGCTGGTACGTCGTCATT

[SEQ ID NO:098 lysA PCR Product

<210>098

<211>1496

<212> DNA

<213>E. coli

<220>

<223> natural sequence for lys A gene cloned from E. coli using PCR
<400> 098

CAATATGACGTAAGTTAACGGCGGCCATTAGCGCTCTCTCGCAATCCGGT
AATCCATATCATTTTTGCATAGACTCGACATAAATCGATATTTTTTATTC
TTTTTATGATGTGGCGTAATCATAAAAAAGCACTTATCTGGAGTTTGTTA
TGCCACATTCACTGTTCAGCACCGATACCGATCTCACCGCCGAAAATCTG
CTGCGTTTGCCCGCTGAATTTGGCTGCCCGGTGTGGGTCTACGATGCGCA
AATTATTCGTCGGCAGATTGCAGCGCTGAAACAGTTTGATGTGGTGCGCT
TTGCACAGAAAGCCTGTTCCAATATTCATATTTTGCGCTTAATGCGTGAG
CAGGGCGTGAAAGTGGATTCCGTCTCGTTAGGCGAAATAGAGCGTGCGTT
GGCGGCGGGTTACAATCCGCAAACGCACCCCGATGATATTGTTTTTACGG
CAGATGTTATCGATCAGGCGACGCTTGAACGCGTCAGTGAATTGCAAATT
CCGGTGAATGCGGGTTCTGTTGATATGCTCGACCAACTGGGCCAGGTTTC
GCCAGGGCATCGGGTATGGCTGCGCGTTAATCCGGGGTTTGGTCACGGAC
ATAGCCAAAAAACCAATACCGGTGGCGAAAACAGCAAGCACGGTATCTGG
TACACCGATCTGCCCGCCGCACTGGACGTGATACAACGTCATCATCTGCA
GCTGGTCGGCATTCACATGCACATTGGTTCTGGCGTTGATTATGCCCATC
TGGAACAGGTGTGTGGTGCTATGGTGCGTCAGGTCATCGAATTCGGTCAG
GATTTACAGGCTATTTCTGCGGGCGGTGGGCTTTCTGTTCCTTATCAACA
GGGTGAAGAGGCGGTTGATACCGAACATTATTATGGTCTGTGGAATGCCG
CGCGTGAGCAAATCGCCCGCCATTTGGGCCACCCTGTGAAACTGGAAATT
GAACCGGGTCGCTTCCTGGTAGCGCAGTCTGGCGTATTAATTACTCAGGT
GCGGAGCGTCAAACAAATGGGGAGCCGCCACTTTGTGCTGGTTGATGCCG
GGTTCAACGATCTGATGCGCCCGGCAATGTACGGTAGTTACCACCATATC
AGTGCCCTGGCAGCTGATGGTCGTTCTCTGGAACACGCGCCAACGGTGGA
AACCGTCGTCGCCGGACCGTTATGTGAATCGGGCGATGTCTTTACCCAGC
AGGAAGGGGGAAATGTTGAAACCCGCGCCTTGCCGGAAGTGAAGGCAGGT
GATTATCTGGTACTGCATGATACAGGGGCATATGGCGCATCAATGTCATC
CAACTACAATAGCCGTCCGCTGTTACCAGAAGTTCTGTTTGATAATGGTC
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AGGCGCGGTTGATTCGCCGTCGCCAGACCATCGAAGAATTACTGGCGCTG
GAATTGCTTTAACTGCGGTTAGTCGCTGGTTGCATGATGACTTGCCTCCA
GCGACGGAGTTGACACTGAATGACGACGTACCAGCGTCTAGATCCC

[SEQ ID NO:099 cyntTS PCR Primer

<210>099

<211>26

<212> DNA
<213>artificial sequence
<220>

<223> oligonucleotide
<400> 099

GGTCAGGTATGATTTAAATGGTCAGT

[SEQ ID NO:100 cyntTS PCR Primer

<210>100

<211>21

<212> DNA
<213>artificial sequence
<220>

<223> oligonucleotide
<400> 100

CAGTCCAGTTACGCTGGAGTC

[SEQ ID NO:101 cyntTS PCR Product

<210>101

<211>2123

<212> DNA

<213>artificial sequence

<220>

<223> sequence obtained via PCR from pSMART-LC-kan-cynTS
<400> 101

GGTCAGGTATGATTTAAATGGTCAGTATTGAGCGATATCTAGAGAATTCG
TCCTGGTGACGCAACGTGAGCCTGGCGATCTGTTCGTTATTCGCAACGCG
GGCAATATCGTCCCTTCCTACGGGCCGGAACCCGGTGGCGTTTCTGCTTC
GGTGGAGTATGCCGTCGCTGCGCTTCGGGTATCTGACATTGTGATTTGTG
GTCATTCCAACTGTGGCGCGATGACCGCCATTGCCAGCTGTCAGTGCATG
GACCATATGCCTGCCGTCTCCCACTGGCTGCGTTATGCCGATTCAGCCCG
CGTCGTTAATGAGGCGCGCCCGCATTCCGATTTACCGTCAAAAGCTGCGG
CGATGGTACGTGAAAACGTCATTGCTCAGTTGGCTAATTTGCAAACTCAT
CCATCGGTGCGCCTGGCGCTCGAAGAGGGGCGGATCGCCCTGCACGGCTG
GGTCTACGACATTGAAAGCGGCAGCATCGCAGCTTTTGACGGCGCAACCC
GCCAGTTTGTGCCACTGGCCGCTAATCCTCGCGTTTGTGCCATACCGCTA
CGCCAACCGACCGCAGCGTAACCTTATTTTTAAACCATCAGGAGTTCCAC
CATGATTCAGTCACAAATTAACCGCAATATTCGTCTTGATCTTGCCGATG
CCATTTTGCTCAGCAAAGCTAAAAAAGATCTCTCATTTGCCGAGATTGCC
GACGGCACCGGTCTGGCAGAAGCCTTTGTAACCGCGGCTTTGCTGGGTCA
GCAGGCGCTTCCTGCCGACGCCGCCCGCCTGGTCGGGGCGAAGCTGGATC
TCGACGAAGACTCCATTCTACTGTTGCAGATGATTCCACTGCGTGGCTGC
ATTGATGACCGTATTCCAACTGACCCAACGATGTATCGTTTCTATGAAAT
GTTGCAGGTGTACGGTACAACCCTGAAAGCGTTGGTTCATGAGAAATTTG
GCGATGGCATTATTAGCGCGATTAACTTCAAACTCGACGTTAAGAAAGTG
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GCGGACCCGGAAGGTGGCGAACGTGCGGTCATCACCTTAGATGGTAAATA
TCTGCCGACCAAACCGTTCTGACAGCCATGCGCAACCATCAAAAGACGTT
CACGATGCTGCTGGTACTGGTGCTGATTGGTCTTAATATGCGACCACTGC
TCACCTCCGTCGGGCCACTGCTACCGCAATTGCGCCAGGCGAGCGGAATG
AGCTTTAGCGTGGCTGCCCTGTTGACCGCTCTGCCGGTGGTTACCATGGG
CGGGCTGGCGCTGGCCGGAAGCTGGCTTCATCAGCATGTCAGCGAACGTC
GCAGTGTCGCCATCAGTCTGTTGCTGATTGCCGTCGGTGCATTGATGCGT
GAGCTTTACCCGCAAAGTGCGCTGCTGCTTAGCAGCGCACTGCTTGGTGG
GGTGGGGATCGGCATCATTCAGGCGGTGATGCCTTCGGTGATTAAACGGC
GGTTTCAGCAGCGCACGCCACTGGTGATGGGGCTGTGGTCCGCGGCTCTG
ATGGGCGGCGGTGGGCTTGGTGCCGCCATAACGCCCTGGTTAGTTCAACA
TAGCGAAACCTGGTATCAAACACTCGCCTGGTGGGCGCTGCCTGCCGTTG
TTGCGCTCTTTGCCTGGTGGTGGCAAAGCGCCCGCGAGGTCGCCTCTTCC
CACAAGACAACAACCACTCCGGTTCGCGTGGTATTCACTCCCCGCGCGTG
GACGCTGGGTGTTTACTTCGGTCTGATTAACGGCGGTTACGCCAGCCTGA
TTGCCTGGTTACCCGCTTTCTATATTGAGATTGGTGCCAGCGCGCAGTAC
AGCGGTTCCTTACTGGCATTGATGACGCTTGGGCAAGCCGCAGGAGCTTT
GCTGATGCCTGCTATGGCTCGCCATCAGGATCGGCGCAAACTGTTAATGC
TGGCGCTGGTGTTACAACTGGTGGGGTTCTGCGGCTTTATCTGGCTGCCG
ATGCAATTGCCGGTATTGTGGGCGATGGTGTGTGGGTTAGGTCTGGGCGG
CGCGTTTCCGCTCTGTTTGCTGCTGGCGCTCGATCACTCTGTGCAACCGG
CTATTGCTGGCAAGAACGAATTCAAGCTTGATATCATTCAGGACGAGCCT
CAGACTCCAGCGTAACTGGACTG

[SEQ ID NO:102 aroH G149C PCR Primer

<210>102

<211>24

<212> DNA
<213>artificial sequence
<220>

<223> oligonucleotide
<400> 102

GCTGTGCAGGTCGTAAATCACTGC

[SEQ ID NO:103 aroH G149C PCR Primer

<210>103

<211>20

<212> DNA
<213>artificial sequence
<220>

<223> oligonucleotide
<400> 103

GCCACCC TCCGGGCCGT TGC

[SEQ ID NO:104 aroH G149C PCR Product

<210>104

<211>1903

<212> DNA

<213>artificial sequence

<220>

<223> sequence obtained via PCR from pKK223-aroH*445
<400> 104
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GCTGTGCAGGTCGTAAATCACTGCATAATTCGTGTCG
CTCAAGGCGCCTCCCGTTCTGGATATGTTTTTTGCGCCGACATCATAACG
GGTTCTGGCAAATATTCTGAAATGAGCTGTTGACAATTAATCATCGGCTC
GTATAATGTGTGGAATTGTGAGCGGATAACAATTTCACACAGGAAACAGA
ATTCCCTGAGACTTGTAATGAACAGAACTGACGAACTCCGTACTGCGCGT
ATTGAGAGCCTGGTAACGCCCGCCGAACTCGCGCTACGGTATCCCGTAAC
GCCTGGCGTCGCCACCCATGTCACCGACTCCCGCCGCAGAATTGAAAAAA
TACTGAATGGTGAAGATAAGCGACTGTTGGTCATTATTGGCCCCTGCTCG
ATCCACGATCTCACCGCTGCAATGGAGTACGCCACCCGTCTGCAGTCGCT
GCGCAACCAGTACCAGTCACGGCTGGAAATCGTAATGCGCACCTATTTTG
AAAAACCACGAACTGTTGTCGGCTGGAAAGGACTAATCTCCGATCCAGAT
TTAAACGGCAGCTATCGGGTAAATCACGGTCTGGAGCTGGCGCGCAAATT
ACTTTTACAGGTAAATGAGCTGGGCGTCCCAACCGCGACCGAGTTCCTCG
ATATGGTGACCTGTCAGTTTATTGCTGATTTAATCAGTTGGGGCGCGATT
GGCGCACGTACTACCGAAAGTCAGATCCACCGCGAAATGGCTTCGGCACT
CTCCTGTCCGGTAGGTTTTAAAAATGGTACCGATGGCAATACGCGGATTG
CTGTGGATGCTATCCGCGCAGCCCGCGCCAGCCATATGTTCCTCTCGCCA
GACAAAAATGGTCAGATGACCATCTATCAGACCAGCGGCAACCCGTATGG
CCACATTATTATGCGTGGCGGCAAAAAACCGAATTATCATGCCGATGATA
TCGCCGCAGCCTGCGATACGCTGCACGAGTTTGATTTACCTGAACATCTG
GTGGTGGATTTCAGCCACGGTAACTGCCAGAAGCAGCACCGTCGCCAGTT
AGAAGTTTGTGAGGATATTTGTCAGCAAATCCGCAATGGCTCTACGGCGA
TTGCTGGAATTATGGCGGAAAGTTTCCTGCGCGAAGGAACGCAAAAAATC
GTCGGCAGTCAGCCGCTCACTTACGGTCAATCCATTACCGACCCGTGTCT
GGGCTGGGAGGATACCGAACGCCTGGTCGAAAAACTCGCCTCTGCGGTAG
ATACCCGCTTCTGAATGCGTGCCCATTCCTGACGGAATGGGCATTTCTGC
GCAACTTGTTGTCTTCTCAACAAATTACTGCTTGCTCTGGTCAGCCATAA
TATTGATAATAAGAATCATTGTTATATCAATTATTATTAATTTTTATGCG
TTATACGGATAGCAGAAAACTCACGCCTGAAACGGATGCCAATCACAAGA
CCGCTTCCCCGCAGCCTATTCGGCGAATTCTTGAAGACGAAAGGGCCTCG
TGATACGCCTATTTTTATAGGTTAATGTCATGATAATAATGGTTTCTTAG
GGGATCCGTCGACCTGCAGCCAAGCTTGGCTGTTTTGGCGGATGAGAGAA
GATTTTCAGCCTGATACAGATTAAATCAGAACGCAGAAGCGGTCTGATAA
AACAGAATTTGCCTGGCGGCAGTAGCGCGGTGGTCCCACCTGACCCCATG
CCGAACTCAGAAGTGAAACGCCGTAGCGCCGATGGTAGTGTGGGGTCTCC
CCATGCGAGAGTAGGGAACTGCCAGGCATCAAATAAAACGAAAGGCTCAG
TCGAAAGAACTGGGCCTTTCGTTTTATCTGTTGTTTGTCGGTGAACGCTC
TCCTGAGTAGGACAAATCCGCCGGGAGCGGATTTGAACGTTGCGAAGCAA
CGGCCCGGAGGGTGGC

[SEQ ID NO:105 speB PCR Primer

<210>105

<211>25

<212> DNA
<213>artificial sequence
<220>

<223> oligonucleotide
<400> 105

GGACCCGGGATCAAGTGAAGAAAAC

[SEQ ID NO:106 speB PCR Primer

<210>106

<211>24

<212> DNA
<213>artificial sequence
<220>
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<223> oligonucleotide
<400> 106
GGTAACCCGGGTGGTGTCGAACGT

[SEQ ID NO:107 speB PCR Product

<210>107

<211>1377

<212> DNA

<213>E. coli

<220>

<223> natural sequence for speB gene cloned from E. coli using PCR
<400> 107

GGACCCGGGATCAAGTGAAGAAAACCGATCTTGATGCTGAACTGCAACAA
CAGTTCCTTGAAGAGTTCGAGGCAGGTTTGTACGGTTATACTTATCTTGA
AGATGAGTAAGTCCTGTGTTACTTGAATCCGCTTAATTTAGCGGTGATAA
TCCGCCACAATTTATTGTGACAAATCCAACCCTTCCTCGTCGGGCCTAAC
GACGCGGAAGGGTTTTTTTATATCGACTTTGTAATAGGAGTCCATCCATG
AGCACCTTAGGTCATCAATACGATAACTCACTGGTTTCCAATGCCTTTGG
TTTTTTACGCCTGCCGATGAACTTCCAGCCGTATGACAGCGATGCAGACT
GGGTGATTACTGGCGTGCCGTTCGATATGGCCACTTCTGGTCGTGCGGGT
GGTCGCCACGGTCCGGCAGCGATCCGTCAGGTTTCGACGAATCTGGCCTG
GGAACACAACCGCTTCCCGTGGAATTTCGACATGCGTGAGCGTCTGAACG
TCGTGGACTGCGGCGATCTGGTATATGCCTTTGGCGATGCCCGTGAGATG
AGCGAAAAGCTGCAGGCGCACGCCGAGAAGCTGCTGGCTGCCGGTAAGCG
TATGCTCTCTTTCGGTGGTGACCACTTTGTTACGCTGCCGCTGCTGCGTG
CTCATGCGAAGCATTTCGGCAAAATGGCGCTGGTACACTTTGACGCCCAC
ACCGATACCTATGCGAACGGTTGTGAATTTGACCACGGCACTATGTTCTA
TACCGCGCCGAAAGAAGGTCTGATCGACCCGAATCATTCCGTGCAGATTG
GTATTCGTACCGAGTTTGATAAAGACAACGGCTTTACCGTGCTGGACGCC
TGCCAGGTGAACGATCGCAGCGTGGATGACGTTATCGCCCAAGTGAAACA
GATTGTGGGTGATATGCCGGTTTACCTGACTTTTGATATCGACTGCCTGG
ATCCTGCTTTTGCACCAGGCACCGGTACGCCAGTGATTGGCGGCCTGACC
TCCGATCGCGCTATTAAACTGGTACGCGGCCTGAAAGATCTCAACATTGT
TGGGATGGACGTAGTGGAAGTGGCTCCGGCATACGATCAGTCGGAAATCA
CTGCTCTGGCAGCGGCAACGCTGGCGCTGGAAATGCTGTATATTCAGGCG
GCGAAAAAGGGCGAGTAAGCACCAGATGCGATGCGCACGGGTAAAACGTG
CCATTAATGTCGGATGCGGCGTGAACGCCTTATCCGACCTACGTTCGGCA
CCCGTAGGCCGGATAAGATGCGCCAGCATCGCATCCGGCAATGCGCACAA
GGTAACAAATGTGCCATTCATGTCAGATGCGGCGTGAACGCCTTATCTGA
CCTACGTTCGACACCACCCGGGTTACC

[SEQ ID NO:108 metE C645A PCR Primer

<210>108

<211>24

<212> DNA
<213>artificial sequence
<220>

<223> oligonucleotide
<400> 108

GCTGTGCAGGTCGTAAATCACTGC

[SEQ ID NO:109 metE C645A PCR Primer
<210>109
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<211>20

<212> DNA
<213>artificial sequence
<220>

<223> oligonucleotide
<400> 109

GCCACCC TCCGGGCCGT TGC

[SEQ ID NO:110 metE C645A PCR Product

<210>110

<211>2982

<212> DNA

<213>artificial sequence

<220>

<223> sequence obtained via PCR from pKK223-metE C645A
<400> 110

GCTGTGCAGGTCGTAAATCACTGCATAATTCGTGTCGCTCAAGGCGCACT
CCCGTTCTGGATAATGTTTTTTGCGCCGACATCATAACGGTTCTGGCAAA
TATTCTGAAATGAGCTGTTGACAATTAATCATCGGCTCGTATAATGTGTG
GAATTGTGAGCGGATAACAATTTCACACAGGAAACAGAATTCCCGGGGAT
GAATAAACTTGCCGCCTTCCCTAAATTCAAAATCCATAGGATTTACATAT
AATTAGAGGAAGAAAAAATGACAATATTGAATCACACCCTCGGTTTCCCT
CGCGTTGGCCTGCGTCGCGAGCTGAAAAAAGCGCAAGAAAGTTATTGGGC
GGGGAACTCCACGCGTGAAGAACTGCTGGCGGTAGGGCGTGAATTGCGTG
CTCGTCACTGGGATCAACAAAAGCAAGCGGGTATCGACCTGCTGCCGGTG
GGCGATTTTGCCTGGTACGATCATGTACTGACCACCAGTCTGCTGCTGGG
TAACGTTCCGGCGCGTCATCAGAACAAAGATGGTTCGGTAGATATCGACA
CCCTGTTCCGTATTGGTCGTGGACGTGCGCCGACTGGCGAACCTGCGGCG
GCAGCGGAAATGACCAAATGGTTTAACACCAACTATCACTACATGGTGCC
GGAGTTCGTTAAAGGCCAACAGTTCAAACTGACCTGGACGCAGCTGCTGG
ACGAAGTGGACGAGGCGCTGGCGCTGGGCCACAAGGTGAAACCTGTGCTG
CTGGGGCCGGTTACCTGGCTGTGGCTGGGGAAAGTGAAAGGTGAACAATT
TGACCGCCTGAGCCTGCTGAACGACATTCTGCCGGTTTATCAGCAAGTGC
TGGCAGAACTGGCGAAACGCGGCATCGAGTGGGTACAGATTGATGAACCC
GCGCTGGTACTGGAACTACCACAGGCGTGGCTGGACGCATACAAACCCGC
TTACGACGCGCTCCAGGGACAGGTGAAACTGCTGCTGACCACCTATTTTG
AAGGCGTAACGCCAAATCTCGACACGATTACTGCGCTGCCTGTTCAGGGT
CTGCATGTTGACCTCGTACATGGTAAAGATGACGTTGCTGAACTGCACAA
GCGCCTGCCTTCTGACTGGTTGCTGTCTGCGGGTCTGATCAATGGTCGTA
ACGTCTGGCGCGCCGATCTTACCGAGAAATATGCGCAAATTAAGGACATT
GTCGGCAAACGTGATTTGTGGGTGGCATCTTCCTGCTCGTTGCTGCACAG
CCCCATCGACCTGAGCGTGGAAACGCGTCTTGATGCAGAAGTGAAAAGCT
GGTTTGCCTTCGCCCTACAAAAATGCCATGAACTGGCACTGCTGCGCGAT
GCGCTGAACAGTGGTGACACGGCAGCTCTGGCAGAGTGGAGCGCCCCGAT
TCAGGCACGTCGTCACTCTACCCGCGTACATAATCCGGCGGTAGAAAAGC
GTCTGGCGGCGATCACCGCCCAGGACAGCCAGCGTGCGAATGTCTATGAA
GTGCGTGCTGAAGCCCAGCGTGCGCGTTTTAAACTGCCAGCGTGGCCGAC
CACCACGATTGGTTCCTTCCCGCAAACCACGGAAATTCGTACCCTGCGTC
TGGATTTCAAAAAGGGCAATCTCGACGCCAACAACTACCGCACGGGCATT
GCGGAACATATCAAGCAGGCCATTGTTGAGCAGGAACGTTTGGGACTGGA
TGTGCTGGTACATGGCGAGGCCGAGCGTAATGACATGGTGGAATACTTTG
GCGAGCACCTCGACGGATTTGTCTTTACGCAAAACGGTTGGGTACAGAGC
TACGGTTCCCGCTGCGTGAAGCCACCGATTGTCATTGGTGACATTAGCCG
CCCGGCACCGATTACCGTGGAGTGGGCGAAGTATGCGCAATCGCTGACCG
ACAAACCGGTGAAAGGGATGCTGACGGGGCCGGTGACCATACTCTGCTGG
TCGTTCCCGCGTGAAGATGTCAGCCGTGAAACCATCGCCAAACAGATTGC
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GCTGGCGCTGCGTGATGAAGTGGCCGATCTGGAAGCCGCTGGAATTGGCA
TCATCCAGATTGACGAACCGGCGCTGCGCGAAGGTTTACCGCTGCGTCGT
AGCGACTGGGATGCGTATCTCCAGTGGGGCGTAGAGGCCTTCCGTATCAA
CGCCGCCGTGGCGAAAGATGACACACAAATCCACACTCACATGTGTTATG
CGGAGTTCAACGACATCATGGATTCGATTGCGGCGCTGGACGCAGACGTC
ATCACCATCGAAACCTCGCGTTCCGACATGGAGTTGCTGGAGTCGTTTGA
AGAGTTTGATTATCCAAATGAAATCGGTCCTGGCGTCTATGACATTCACT
CGCCAAACGTACCGAGCGTGGAATGGATTGAAGCCTTGCTGAAGAAAGCG
GCAAAACGCATTCCGGCAGAGCGCCTGTGGGTCAACCCGGACTGTGGCCT
GAAAACGCGCGGCTGGCCAGAAACCCGCGCGGCACTGGCGAACATGGTGC
AGGCGGCGCAGAACTTGCGTCGGGGGTAAAATCCAAACCGGGTGGTAATA
CCACCCGGTCTTTTCTCATTACAGCGACTTCTTCCCACCATACTGCTTAA
ACCATTCCAGCATACGCTGCCAGCCATCTTCTGCAGCCAAGCTTGGCTGT
TTTGGCGGATGAGAGAAGATTTTCAGCCTGATACAGATTAAATCAGAACG
CAGAAGCGGTCTGATAAAACAGAATTTGCCTGGCGGCAGTAGCGCGGTGG
TCCCACCTGACCCCATGCCGAACTCAGAAGTGAAACGCCGTAGCGCCGAT
GGTAGTGTGGGGTCTCCCCATGCGAGAGTAGGGAACTGCCAGGCATCAAA
TAAAACGAAAGGCTCAGTCGAAAGACTGGGCCTTTCGTTTTATCTGTTGT
TTGTCGGTGAACGCTCTCCTGAGTAGGACAAATCCGCCGGGAGCGGATTT
GAACGTTGCGAAGCAACGGCCCGGAGGGTGGC

[SEQ ID NO:111 metC PCR Primer

<210>111

<211>26

<212> DNA
<213>artificial sequence
<220>

<223> oligonucleotide
<400> 111

GGTCAGGTATGATTTAAATGGTCAGT

[SEQ ID NO:112 metC PCR Primer

<210>112

<211>21

<212> DNA
<213>artificial sequence
<220>

<223> oligonucleotide
<400> 112

CAGTCCAGTTACGCTGGAGTC
[SEQ ID NO:113 metC PCR Product

<210>113

<211>1251

<212> DNA

<213>E. coli

<220>

<223> natural sequence for metC gene cloned from E. coli using PCR
<400> 113

GTTTAAGGAACGCGCTTCAGCCAGCAGTTGCTGCTCGCGCTTAAGGCGAC
GCTTCTGATTGAAGAACTCTACGCTCTTACTGAAGAAGATTGCCCAGGTG
ACTACGGAGGCCAAAATAAGCCCAATCATCACGCACTTAACGACAATATC
GGCGTGCTGATACATACCCCAGACGGAAAGGTCCGTCTGCATTAAATTAT
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TACCCACTGTGTATCTCCAGGACGCAAGTCACAAAATCTGCGCATAATAA
TATCAAAACGACGTCGAATTGATAGTCGTTCTCATTACTATTTGCATACT
GCCGTACCTTTGCTTTCTTTTCCTTGCGTTTACGCAGTAAAAAAGTCACC
AGCACGCCATTTGCGAAAATTTTCTGCTTTATGCCAATTCTTCAGGATGC
GCCCGCGAATATTCATGCTAGTTTAGACATCCAGACGTATAAAAACAGGA
ATCCCGACATGGCGGACAAAAAGCTTGATACTCAACTGGTGAATGCAGGA
CGCAGCAAAAAATACACTCTCGGCGCGGTAAATAGCGTGATTCAGCGCGC
TTCTTCGCTGGTCTTTGACAGTGTAGAAGCCAAAAAACACGCGACACGTA
ATCGCGCCAATGGAGAGTTGTTCTATGGACGGCGCGGAACGTTAACCCAT
TTCTCCTTACAACAAGCGATGTGTGAACTGGAAGGTGGCGCAGGCTGCGT
GCTATTTCCCTGCGGGGCGGCAGCGGTTGCTAATTCCATTCTTGCTTTTA
TCGAACAGGGCGATCATGTGTTGATGACCAACACCGCCTATGAACCGAGT
CAGGATTTCTGTAGCAAAATCCTCAGCAAACTGGGCGTAACGACATCATG
GTTTGATCCGCTGATTGGTGCCGATATCGTTAAGCATCTGCAGCCAAACA
CTAAAATCGTGTTTCTGGAATCGCCAGGCTCCATCACCATGGAAGTCCAC
GACGTTCCGGCGATTGTTGCCGCCGTACGCAGTGTGGTGCCGGATGCCAT
CATTATGATCGACAACACCTGGGCAGCCGGTGTGCTGTTTAAGGCGCTGG
ATTTTGGCATCGATGTTTCTATTCAAGCCGCCACCAAATATCTGGTTGGG
CATTCAGATGCGATGATTGGCACTGCCGTGTGCAATGCCCGTTGCTGGGA
GCAGCTACGGGAAAATGCCTATCTGATGGGCCAGATGGTCGATGCCGATA
CCGCCTATATAACCAGCCGTGGCCTGCGCACATTAGGTGTGCGTTTGCGT
C

[SEQ ID NO:114 cyntTS PCR Primer

<210>114

<211>26

<212> DNA
<213>artificial sequence
<220>

<223> oligonucleotide
<400> 114

GGTCAGGTATGATTTAAATGGTCAGT

[SEQ ID NO:115 cyntTS PCR Primer

<210>115

<211>21

<212> DNA
<213>artificial sequence
<220>

<223> oligonucleotide
<400> 115

CAGTCCAGTTACGCTGGAGTC

[SEQ ID NO:116 cyntTS PCR Product

<210>116

<211>2123

<212> DNA

<213>artificial sequence

<220>

<223> sequence obtained via PCR from pSMART-LC-kan-cynTS
<400> 116
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GGTCAGGTATGATTTAAATGGTCAGTATTGAGCGATATCTAGAGAATTCG
TCCTGGTGACGCAACGTGAGCCTGGCGATCTGTTCGTTATTCGCAACGCG
GGCAATATCGTCCCTTCCTACGGGCCGGAACCCGGTGGCGTTTCTGCTTC
GGTGGAGTATGCCGTCGCTGCGCTTCGGGTATCTGACATTGTGATTTGTG
GTCATTCCAACTGTGGCGCGATGACCGCCATTGCCAGCTGTCAGTGCATG
GACCATATGCCTGCCGTCTCCCACTGGCTGCGTTATGCCGATTCAGCCCG
CGTCGTTAATGAGGCGCGCCCGCATTCCGATTTACCGTCAAAAGCTGCGG
CGATGGTACGTGAAAACGTCATTGCTCAGTTGGCTAATTTGCAAACTCAT
CCATCGGTGCGCCTGGCGCTCGAAGAGGGGCGGATCGCCCTGCACGGCTG
GGTCTACGACATTGAAAGCGGCAGCATCGCAGCTTTTGACGGCGCAACCC
GCCAGTTTGTGCCACTGGCCGCTAATCCTCGCGTTTGTGCCATACCGCTA
CGCCAACCGACCGCAGCGTAACCTTATTTTTAAACCATCAGGAGTTCCAC
CATGATTCAGTCACAAATTAACCGCAATATTCGTCTTGATCTTGCCGATG
CCATTTTGCTCAGCAAAGCTAAAAAAGATCTCTCATTTGCCGAGATTGCC
GACGGCACCGGTCTGGCAGAAGCCTTTGTAACCGCGGCTTTGCTGGGTCA
GCAGGCGCTTCCTGCCGACGCCGCCCGCCTGGTCGGGGCGAAGCTGGATC
TCGACGAAGACTCCATTCTACTGTTGCAGATGATTCCACTGCGTGGCTGC
ATTGATGACCGTATTCCAACTGACCCAACGATGTATCGTTTCTATGAAAT
GTTGCAGGTGTACGGTACAACCCTGAAAGCGTTGGTTCATGAGAAATTTG
GCGATGGCATTATTAGCGCGATTAACTTCAAACTCGACGTTAAGAAAGTG
GCGGACCCGGAAGGTGGCGAACGTGCGGTCATCACCTTAGATGGTAAATA
TCTGCCGACCAAACCGTTCTGACAGCCATGCGCAACCATCAAAAGACGTT
CACGATGCTGCTGGTACTGGTGCTGATTGGTCTTAATATGCGACCACTGC
TCACCTCCGTCGGGCCACTGCTACCGCAATTGCGCCAGGCGAGCGGAATG
AGCTTTAGCGTGGCTGCCCTGTTGACCGCTCTGCCGGTGGTTACCATGGG
CGGGCTGGCGCTGGCCGGAAGCTGGCTTCATCAGCATGTCAGCGAACGTC
GCAGTGTCGCCATCAGTCTGTTGCTGATTGCCGTCGGTGCATTGATGCGT
GAGCTTTACCCGCAAAGTGCGCTGCTGCTTAGCAGCGCACTGCTTGGTGG
GGTGGGGATCGGCATCATTCAGGCGGTGATGCCTTCGGTGATTAAACGGC
GGTTTCAGCAGCGCACGCCACTGGTGATGGGGCTGTGGTCCGCGGCTCTG
ATGGGCGGCGGTGGGCTTGGTGCCGCCATAACGCCCTGGTTAGTTCAACA
TAGCGAAACCTGGTATCAAACACTCGCCTGGTGGGCGCTGCCTGCCGTTG
TTGCGCTCTTTGCCTGGTGGTGGCAAAGCGCCCGCGAGGTCGCCTCTTCC
CACAAGACAACAACCACTCCGGTTCGCGTGGTATTCACTCCCCGCGCGTG
GACGCTGGGTGTTTACTTCGGTCTGATTAACGGCGGTTACGCCAGCCTGA
TTGCCTGGTTACCCGCTTTCTATATTGAGATTGGTGCCAGCGCGCAGTAC
AGCGGTTCCTTACTGGCATTGATGACGCTTGGGCAAGCCGCAGGAGCTTT
GCTGATGCCTGCTATGGCTCGCCATCAGGATCGGCGCAAACTGTTAATGC
TGGCGCTGGTGTTACAACTGGTGGGGTTCTGCGGCTTTATCTGGCTGCCG
ATGCAATTGCCGGTATTGTGGGCGATGGTGTGTGGGTTAGGTCTGGGCGG
CGCGTTTCCGCTCTGTTTGCTGCTGGCGCTCGATCACTCTGTGCAACCGG
CTATTGCTGGCAAGAACGAATTCAAGCTTGATATCATTCAGGACGAGCCT
CAGACTCCAGCGTAACTGGACTG

[SEQ ID NO:117 aroH G149C PCR Primer

<210>117

<211>24

<212> DNA
<213>artificial sequence
<220>

<223> oligonucleotide
<400> 117

GCTGTGCAGGTCGTAAATCACTGC

[SEQ ID NO:118 aroH G149C PCR Primer
<210>118
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<211>20

<212> DNA
<213>artificial sequence
<220>

<223> oligonucleotide
<400> 118

GCCACCC TCCGGGCCGT TGC

[SEQ ID NO:119 aroH G149C PCR Product

<210>119

<211>1903

<212> DNA

<213>artificial sequence

<220>

<223> sequence obtained via PCR from pKK223-aroH*445
<400> 119

GCTGTGCAGGTCGTAAATCACTGCATAATTCGTGTCG
CTCAAGGCGCCTCCCGTTCTGGATATGTTTTTTGCGCCGACATCATAACG
GGTTCTGGCAAATATTCTGAAATGAGCTGTTGACAATTAATCATCGGCTC
GTATAATGTGTGGAATTGTGAGCGGATAACAATTTCACACAGGAAACAGA
ATTCCCTGAGACTTGTAATGAACAGAACTGACGAACTCCGTACTGCGCGT
ATTGAGAGCCTGGTAACGCCCGCCGAACTCGCGCTACGGTATCCCGTAAC
GCCTGGCGTCGCCACCCATGTCACCGACTCCCGCCGCAGAATTGAAAAAA
TACTGAATGGTGAAGATAAGCGACTGTTGGTCATTATTGGCCCCTGCTCG
ATCCACGATCTCACCGCTGCAATGGAGTACGCCACCCGTCTGCAGTCGCT
GCGCAACCAGTACCAGTCACGGCTGGAAATCGTAATGCGCACCTATTTTG
AAAAACCACGAACTGTTGTCGGCTGGAAAGGACTAATCTCCGATCCAGAT
TTAAACGGCAGCTATCGGGTAAATCACGGTCTGGAGCTGGCGCGCAAATT
ACTTTTACAGGTAAATGAGCTGGGCGTCCCAACCGCGACCGAGTTCCTCG
ATATGGTGACCTGTCAGTTTATTGCTGATTTAATCAGTTGGGGCGCGATT
GGCGCACGTACTACCGAAAGTCAGATCCACCGCGAAATGGCTTCGGCACT
CTCCTGTCCGGTAGGTTTTAAAAATGGTACCGATGGCAATACGCGGATTG
CTGTGGATGCTATCCGCGCAGCCCGCGCCAGCCATATGTTCCTCTCGCCA
GACAAAAATGGTCAGATGACCATCTATCAGACCAGCGGCAACCCGTATGG
CCACATTATTATGCGTGGCGGCAAAAAACCGAATTATCATGCCGATGATA
TCGCCGCAGCCTGCGATACGCTGCACGAGTTTGATTTACCTGAACATCTG
GTGGTGGATTTCAGCCACGGTAACTGCCAGAAGCAGCACCGTCGCCAGTT
AGAAGTTTGTGAGGATATTTGTCAGCAAATCCGCAATGGCTCTACGGCGA
TTGCTGGAATTATGGCGGAAAGTTTCCTGCGCGAAGGAACGCAAAAAATC
GTCGGCAGTCAGCCGCTCACTTACGGTCAATCCATTACCGACCCGTGTCT
GGGCTGGGAGGATACCGAACGCCTGGTCGAAAAACTCGCCTCTGCGGTAG
ATACCCGCTTCTGAATGCGTGCCCATTCCTGACGGAATGGGCATTTCTGC
GCAACTTGTTGTCTTCTCAACAAATTACTGCTTGCTCTGGTCAGCCATAA
TATTGATAATAAGAATCATTGTTATATCAATTATTATTAATTTTTATGCG
TTATACGGATAGCAGAAAACTCACGCCTGAAACGGATGCCAATCACAAGA
CCGCTTCCCCGCAGCCTATTCGGCGAATTCTTGAAGACGAAAGGGCCTCG
TGATACGCCTATTTTTATAGGTTAATGTCATGATAATAATGGTTTCTTAG
GGGATCCGTCGACCTGCAGCCAAGCTTGGCTGTTTTGGCGGATGAGAGAA
GATTTTCAGCCTGATACAGATTAAATCAGAACGCAGAAGCGGTCTGATAA
AACAGAATTTGCCTGGCGGCAGTAGCGCGGTGGTCCCACCTGACCCCATG
CCGAACTCAGAAGTGAAACGCCGTAGCGCCGATGGTAGTGTGGGGTCTCC
CCATGCGAGAGTAGGGAACTGCCAGGCATCAAATAAAACGAAAGGCTCAG
TCGAAAGAACTGGGCCTTTCGTTTTATCTGTTGTTTGTCGGTGAACGCTC
TCCTGAGTAGGACAAATCCGCCGGGAGCGGATTTGAACGTTGCGAAGCAA
CGGCCCGGAGGGTGGC
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[SEQ ID NO:120 speB PCR Primer

<210>120

<211>25

<212> DNA
<213>artificial sequence
<220>

<223> oligonucleotide
<400> 120

GGACCCGGGATCAAGTGAAGAAAAC

[SEQ ID NO:121 speB PCR Primer

<210>121

<211>24

<212> DNA
<213>artificial sequence
<220>

<223> oligonucleotide
<400> 121

GGTAACCCGGGTGGTGTCGAACGT

[SEQ ID NO:122 speB PCR Product

<210>122

<211>1277

<212> DNA

<213>E. coli

<220>

<223> natural sequence for speB gene cloned from E. coli using PCR
<400> 122

GGACCCGGGATCAAGTGAAGAAAACCGATCTTGATGCTGAACTGCAACAA
CAGTTCCTTGAAGAGTTCGAGGCAGGTTTGTACGGTTATACTTATCTTGA
AGATGAGTAAGTCCTGTGTTACTTGAATCCGCTTAATTTAGCGGTGATAA
TCCGCCACAATTTATTGTGACAAATCCAACCCTTCCTCGTCGGGCCTAAC
GACGCGGAAGGGTTTTTTTATATCGACTTTGTAATAGGAGTCCATCCATG
AGCACCTTAGGTCATCAATACGATAACTCACTGGTTTCCAATGCCTTTGG
TTTTTTACGCCTGCCGATGAACTTCCAGCCGTATGACAGCGATGCAGACT
GGGTGATTACTGGCGTGCCGTTCGATATGGCCACTTCTGGTCGTGCGGGT
GGTCGCCACGGTCCGGCAGCGATCCGTCAGGTTTCGACGAATCTGGCCTG
GGAACACAACCGCTTCCCGTGGAATTTCGACATGCGTGAGCGTCTGAACG
TCGTGGACTGCGGCGATCTGGTATATGCCTTTGGCGATGCCCGTGAGATG
AGCGAAAAGCTGCAGGCGCACGCCGAGAAGCTGCTGGCTGCCGGTAAGCG
TATGCTCTCTTTCGGTGGTGACCACTTTGTTACGCTGCCGCTGCTGCGTG
CTCATGCGAAGCATTTCGGCAAAATGGCGCTGGTACACTTTGACGCCCAC
ACCGATACCTATGCGAACGGTTGTGAATTTGACCACGGCACTATGTTCTA
TACCGCGCCGAAAGAAGGTCTGATCGACCCGAATCATTCCGTGCAGATTG
GTATTCGTACCGAGTTTGATAAAGACAACGGCTTTACCGTGCTGGACGCC
TGCCAGGTGAACGATCGCAGCGTGGATGACGTTATCGCCCAAGTGAAACA
GATTGTGGGTGATATGCCGGTTTACCTGACTTTTGATATCGACTGCCTGG
ATCCTGCTTTTGCACCAGGCACCGGTACGCCAGTGATTGGCGGCCTGACC
TCCGATCGCGCTATTAAACTGGTACGCGGCCTGAAAGATCTCAACATTGT
TGGGATGGACGTAGTGGAAGTGGCTCCGGCATACGATCAGTCGGAAATCA
CTGCTCTGGCAGCGGCAACGCTGGCGCTGGAAATGCTGTATATTCAGGCG
GCGAAAAAGGGCGAGTAAGCACCAGATGCGATGCGCACGGGTAAAACGTG
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CCATTAATGTCGGATGCGGCGTGAACGCCTTATCCGACCTACGTTCGGCA
CCCGTAGGCCGGATAAGATGCGCCAGCATCGCATCCGGCAATGCGCACAA
GGTAACAAATGTGCCATTCATGTCAGATGCGGCGTGAACGCCTTATCTGA
CCTACGTTCGACACCACCCGGGTTACC

[SEQ ID NO:123 Primer

<210>123

<211>19

<212> DNA

<213>artificial sequence
<220>

<223> oligonucleotide

<400> 123
CGCGGTATCATTGCAGCAC

[SEQ ID NO:124 Primer

<210>124

<211>31

<212> DNA

<213>artificial sequence

<220>

<223> oligonucleotide

<400> 124
GCATCGGCTCTTCCGCGTCAAGTCAGCGTAA

[SEQ ID NO:125 Primer

<210>125

<211>21

<212> DNA

<213>artificial sequence

<220>

<223> oligonucleotide

<400> 125
AACGAATTCAAGCTTGATATC

[SEQ ID NO:126 Primer

<210>126

<211>23

<212> DNA

<213>artificial sequence

<220>

<223> oligonucleotide

<400> 126
GAATTCGTTGACGAATTCTCTAG

[SEQ ID NO:127 IroK PCR Primer

<210>127

<211>87

<212> DNA
<213>artificial sequence
<220>

<223> oligonucleotide
<400> 127
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AATTCGTGGAAGAAAGGGGAGATGAAGCCGGCATTACGCGATT
TCATCGCCATTGTGCAGGAACGTTTGGCAAGCGTAACGGCATAA

[SEQ ID NO:128 IroK PCR Primer

<210>128

<211>87

<212> DNA

<213>artificial sequence

<220>

<223> oligonucleotide

<400> 128
AGCTTTATGCCGTTACGCTTGCCAAACGTTCCTGCACAATGGCGATG

AAATCGCGTAATGCCGGCTTCATCTCCCCTTTCTTCCACG

[SEQ ID NO:129 IroK Protein

<210>129

<211>21

<212> amino acid sequence
<213>amino acid sequence from E. coli
<220>

<223>

<400> 129
MKPALRDFIAIVQERLASVTA

[SEQ ID NO:130 purR Deletion Primer

<210>130

<211>19

<212> DNA
<213>artificial sequence
<220>

<223> oligonucleotide
<400> 130

AAGGTCGGTG CTCATCAAG

[SEQ ID NO:131 purR Deletion Primer

<210>131

<211>17

<212> DNA
<213>artificial sequence
<220>

<223> oligonucleotide
<400> 131

CTGGTTGCTGGATAACC

[SEQ ID NO:132 lysR Deletion Primer

<210>132

<211>20

<212> DNA
<213>artificial sequence
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<220>

<223> oligonucleotide

<400> 132

ATATGAATAT TGGAACAGGC

[SEQ ID NO:133 lysR Deletion Primer

<210>133

<211>22

<212> DNA

<213>artificial sequence

<220>

<223> oligonucleotide

<400> 133
ACGCGTTACACCATGGAACAGG

[SEQ ID NO:134 tyrR Deletion Primer

<210>134

<211>19

<212> DNA

<213>artificial sequence

<220>

<223> oligonucleotide

<400> 134

CTGACGGCAC GACTCGGGA

[SEQ ID NO:135 tyrR Deletion Primer

<210>135

<211>21

<212> DNA

<213>artificial sequence

<220>

<223> oligonucleotide

<400> 135
CTGCCGATCTGCCGTTCGCCC

[SEQ ID NO:136 trpR Deletion Primer

<210>136

<211>20

<212> DNA

<213>artificial sequence

<220>

<223> oligonucleotide

<400> 136

AGCAGCTTAT AACGCCGGAC

[SEQ ID NO:137 trpR Deletion Primer

<210>137

<211>21

<212> DNA
<213>artificial sequence
<220>

<223> oligonucleotide
<400> 137
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TGGTCCCGTGATGTCGCGTTA

[SEQ ID NO:138 metJ Deletion Primer

<210>138

<211>20

<212> DNA

<213>artificial sequence

<220>

<223> oligonucleotide

<400> 138

GATGGTGGCC TGTTTACGCG

[SEQ ID NO:139 metJ Deletion Primer

<210>139

<211>20

<212> DNA

<213>artificial sequence
<220>

<223> oligonucleotide

<400> 139
GATCGCTTTACTTTGCGATG

[SEQ ID NO:140 nrdR Deletion Primer

<210>140

<211>19

<212> DNA

<213>artificial sequence
<220>

<223> oligonucleotide

<400> 140

GATTTTGACT GTTTCTTGA

[SEQ ID NO:141 nrdR Deletion Primer

<210>141

<211>20

<212> DNA

<213>artificial sequence

<220>

<223> oligonucleotide

<400> 141
CGAGGCAACCACGCGCGCTA

[SEQ ID NO:142 speB Primer

<210>142

<211>30

<212> DNA

<213>artificial sequence

<220>

<223> oligonucleotide

<400> 142
GGGAACTAGTCTTTGTAATAGGAGTCCATC
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[SEQ ID NO:143 speB Primer

<210>143

<211>27

<212> DNA

<213>artificial sequence

<220>

<223> oligonucleotide

<400> 143
GGGAAGCATGCGCATCGCATCTGGTGC

[SEQ ID NO:144 speB PCP Product

<210>144

<211>979

<212> DNA

<213>E. coli

<220>

<223> natural sequence for speB gene of E. coli, for introduction into B. bacillus using pWH1520
<400> 144

GGGAACTAGTCTTTGTAATAGGAGTCCATCCATGAGCACCTTAGGTCATC
AATACGATAACTCACTGGTTTCCAATGCCTTTGGTTTTTTACGCCTGCCG
ATGAACTTCCAGCCGTATGACAGCGATGCAGACTGGGTGATTACTGGCGT
GCCGTTCGATATGGCCACTTCTGGTCGTGCGGGTGGTCGCCACGGTCCGG
CAGCGATCCGTCAGGTTTCGACGAATCTGGCCTGGGAACACAACCGCTTC
CCGTGGAATTTCGACATGCGTGAGCGTCTGAACGTCGTGGACTGCGGCGA
TCTGGTATATGCCTTTGGCGATGCCCGTGAGATGAGCGAAAAGCTGCAGG
CGCACGCCGAGAAGCTGCTGGCTGCCGGTAAGCGTATGCTCTCTTTCGGT
GGTGACCACTTTGTTACGCTGCCGCTGCTGCGTGCTCATGCGAAGCATTT
CGGCAAAATGGCGCTGGTACACTTTGACGCCCACACCGATACCTATGCGA
ACGGTTGTGAATTTGACCACGGCACTATGTTCTATACCGCGCCGAAAGAA
GGTCTGATCGACCCGAATCATTCCGTGCAGATTGGTATTCGTACCGAGTT
TGATAAAGACAACGGCTTTACCGTGCTGGACGCCTGCCAGGTGAACGATC
GCAGCGTGGATGACGTTATCGCCCAAGTGAAACAGATTGTGGGTGATATG
CCGGTTTACCTGACTTTTGATATCGACTGCCTGGATCCTGCTTTTGCACC
AGGCACCGGTACGCCAGTGATTGGCGGCCTGACCTCCGATCGCGCTATTA
AACTGGTACGCGGCCTGAAAGATCTCAACATTGTTGGGATGGACGTAGTG
GAAGTGGCTCCGGCATACGATCAGTCGGAAATCACTGCTCTGGCAGCGGC
AACGCTGGCGCTGGAAATGCTGTATATTCAGGCGGCGAAAAAGGGCGAGT
AAGCACCAGATGCGATGCGCATGCTTCCC

[SEQ ID NO:145 metE Primer

<210>145

<211>29

<212> DNA

<213>artificial sequence

<220>

<223> oligonucleotide

<400> 145
GGGAACTAGTAGGATTTACATATAATTAG

[SEQ ID NO:146 metE Primer

<210>146

<211>29

<212> DNA
<213>artificial sequence
<220>

Page 79 of 110



<223> oligonucleotide
<400> 146
GGGAAGCATGCGGT ATTACCACCC GGTTT

[SEQ ID NO:147 metE PCP Product

<210>147

<211>2336

<212> DNA

<213>E. coli

<220>

<223> natural sequence for speB gene of E. coli, for introduction into B. bacillus using pWH1520
<400> 147

GGGAACTAGTAGGATTTACATATAATTAGAGGAAGAAAAAATGACAATAT
TGAATCACACCCTCGGTTTCCCTCGCGTTGGCCTGCGTCGCGAGCTGAAA
AAAGCGCAAGAAAGTTATTGGGCGGGGAACTCCACGCGTGAAGAACTGCT
GGCGGTAGGGCGTGAATTGCGTGCTCGTCACTGGGATCAACAAAAGCAAG
CGGGTATCGACCTGCTGCCGGTGGGCGATTTTGCCTGGTACGATCATGTA
CTGACCACCAGTCTGCTGCTGGGTAACGTTCCGGCGCGTCATCAGAACAA
AGATGGTTCGGTAGATATCGACACCCTGTTCCGTATTGGTCGTGGACGTG
CGCCGACTGGCGAACCTGCGGCGGCAGCGGAAATGACCAAATGGTTTAAC
ACCAACTATCACTACATGGTGCCGGAGTTCGTTAAAGGCCAACAGTTCAA
ACTGACCTGGACGCAGCTGCTGGACGAAGTGGACGAGGCGCTGGCGCTGG
GCCACAAGGTGAAACCTGTGCTGCTGGGGCCGGTTACCTGGCTGTGGCTG
GGGAAAGTGAAAGGTGAACAATTTGACCGCCTGAGCCTGCTGAACGACAT
TCTGCCGGTTTATCAGCAAGTGCTGGCAGAACTGGCGAAACGCGGCATCG
AGTGGGTACAGATTGATGAACCCGCGCTGGTACTGGAACTACCACAGGCG
TGGCTGGACGCATACAAACCCGCTTACGACGCGCTCCAGGGACAGGTGAA
ACTGCTGCTGACCACCTATTTTGAAGGCGTAACGCCAAATCTCGACACGA
TTACTGCGCTGCCTGTTCAGGGTCTGCATGTTGACCTCGTACATGGTAAA
GATGACGTTGCTGAACTGCACAAGCGCCTGCCTTCTGACTGGTTGCTGTC
TGCGGGTCTGATCAATGGTCGTAACGTCTGGCGCGCCGATCTTACCGAGA
AATATGCGCAAATTAAGGACATTGTCGGCAAACGTGATTTGTGGGTGGCA
TCTTCCTGCTCGTTGCTGCACAGCCCCATCGACCTGAGCGTGGAAACGCG
TCTTGATGCAGAAGTGAAAAGCTGGTTTGCCTTCGCCCTACAAAAATGCC
ATGAACTGGCACTGCTGCGCGATGCGCTGAACAGTGGTGACACGGCAGCT
CTGGCAGAGTGGAGCGCCCCGATTCAGGCACGTCGTCACTCTACCCGCGT
ACATAATCCGGCGGTAGAAAAGCGTCTGGCGGCGATCACCGCCCAGGACA
GCCAGCGTGCGAATGTCTATGAAGTGCGTGCTGAAGCCCAGCGTGCGCGT
TTTAAACTGCCAGCGTGGCCGACCACCACGATTGGTTCCTTCCCGCAAAC
CACGGAAATTCGTACCCTGCGTCTGGATTTCAAAAAGGGCAATCTCGACG
CCAACAACTACCGCACGGGCATTGCGGAACATATCAAGCAGGCCATTGTT
GAGCAGGAACGTTTGGGACTGGATGTGCTGGTACATGGCGAGGCCGAGCG
TAATGACATGGTGGAATACTTTGGCGAGCACCTCGACGGATTTGTCTTTA
CGCAAAACGGTTGGGTACAGAGCTACGGTTCCCGCTGCGTGAAGCCACCG
ATTGTCATTGGTGACATTAGCCGCCCGGCACCGATTACCGTGGAGTGGGC
GAAGTATGCGCAATCGCTGACCGACAAACCGGTGAAAGGGATGCTGACGG
GGCCGGTGACCATACTCTGCTGGTCGTTCCCGCGTGAAGATGTCAGCCGT
GAAACCATCGCCAAACAGATTGCGCTGGCGCTGCGTGATGAAGTGGCCGA
TCTGGAAGCCGCTGGAATTGGCATCATCCAGATTGACGAACCGGCGCTGC
GCGAAGGTTTACCGCTGCGTCGTAGCGACTGGGATGCGTATCTCCAGTGG
GGCGTAGAGGCCTTCCGTATCAACGCCGCCGTGGCGAAAGATGACACACA
AATCCACACTCACATGTGTTATTGCGAGTTCAACGACATCATGGATTCGA
TTGCGGCGCTGGACGCAGACGTCATCACCATCGAAACCTCGCGTTCCGAC
ATGGAGTTGCTGGAGTCGTTTGAAGAGTTTGATTATCCAAATGAAATCGG
TCCTGGCGTCTATGACATTCACTCGCCAAACGTACCGAGCGTGGAATGGA
TTGAAGCCTTGCTGAAGAAAGCGGCAAAACGCATTCCGGCAGAGCGCCTG
TGGGTCAACCCGGACTGTGGCCTGAAAACGCGCGGCTGGCCAGAAACCCG

Page 80 of 110



CGCGGCACTGGCGAACATGGTGCAGGCGGCGCAGAACTTGCGTCGGGGGT
AAAATCCAAACCGGGTGGTAATACCGCATGCTTCCC

[SEQ ID NO:148 mcr Primer

<210>148

<211>27

<212> DNA

<213>artificial sequence

<220>

<223> oligonucleotide

<400> 148
GGAAGGATCCATGTCCGGTACGGGTCG

[SEQ ID NO:149 mcr Primer

<210>149

<211>26

<212> DNA

<213>artificial sequence

<220>

<223> oligonucleotide

<400> 149
GGGATTAGACGGTAATCGCACGACCG

[SEQ ID NO:150 Yeast mcr

<210>150

<211>7839

<212> DNA
<213>artificial sequence
<220>

<223>

<400> 150

1 GGTGGCGGTA CTTGGGTCGA TATCAAAGTG CATCACTTCT TCCCGTATGC

51 CCAACTTTGT ATAGAGAGCC ACTGCGGGAT CGTCACCGTA ATCTGCTTGC
101 ACGTAGATCA CATAAGCACC AAGCGCGTTG GCCTCATGCT TGAGGAGATT
151 GATGAGCGCG GTGGCAATGC CCTGCCTCCG GTGCTCGCCG GAGACTGCGA
201 GATCATAGAT ATAGATCTCA CTACGCGGCT GCTCAAACTT GGGCAGAACG
251 TAAGCCGCGA GAGCGCCAAC AACCGCTTCT TGGTCGAAGG CAGCAAGCGC
301 GATGAATGTC TTACTACGGA GCAAGTTCCC GAGGTAATCG GAGTCCGGCT
351 GATGTTGGGA GTAGGTGGCT ACGTCACCGA ACTCACGACC GAAAAGATCA
401 AGAGCAGCCC GCATGGATTT GACTTGGTCA GGGCCGAGCC TACATGTGCG
451 AATGATGCCC ATACTTGAGC CACCTAACTT TGTTTTAGGG CGACTGCCCT
501 GCTGCGTAAC ATCGTTGCTG CTCCATAACA TCAAACATCG ACCCACGGCG
551 TAACGCGCTT GCTGCTTGGA TGCCCGAGGC ATAGACTGTA CAAAAAAACA
601 GTCATAACAA GCCATGAAAA CCGCCACTGC GCCGTTACCA CCGCTGCGTT
651 CGGTCAAGGT TCTGGACCAG TTGCGTGAGC GCATTTTTTT TTCCTCCTCG
701 GCGTTTACGC CCCGCCCTGC CACTCATCGC AGTACTGTTG TAATTCATTA
751 AGCATTCTGC CGACATGGAA GCCATCACAG ACGGCATGAT GAACCTGAAT
801 CGCCAGCGGC ATCAGCACCT TGTCGCCTTG CGTATAATAT TTGCCCATAG
851 TGAAAACGGG GGCGAAGAAG TTGTCCATAT TGGCCACGTT TAAATCAAAA
901 CTGGTGAAAC TCACCCAGGG ATTGGCGCTG ACGAAAAACA TATTCTCAAT
951 AAACCCTTTA GGGAAATAGG CCAGGTTTTC ACCGTAACAC GCCACATCTT
1001 GCGAATATAT GTGTAGAAAC TGCCGGAAAT CGTCGTGGTA TTCACTCCAG
1051 AGCGATGAAA ACGTTTCAGT TTGCTCATGG AAAACGGTGT AACAAGGGTG
1101 AACACTATCC CATATCACCA GCTCACCGTC TTTCATTGCC ATACGGAACT
1151 CCGGATGAGC ATTCATCAGG CGGGCAAGAA TGTGAATAAA GGCCGGATAA

Page 81 of 110



1201 AACTTGTGCT TATTTTTCTT TACGGTCTTT AAAAAGGCCG TAATATCCAG
1251 CTGAACGGTC TGGTTATAGG TACATTGAGC AACTGACTGA AATGCCTCAA
1301 AATGTTCTTT ACGATGCCAT TGGGATATAT CAACGGTGGT ATATCCAGTG
1351 ATTTTTTTCT CCATTTTTTT TTCCTCCTTT AGAAAAACTC ATCGAGCATC
1401 AAATGAAACT GCAATTTATT CATATCAGGA TTATCAATAC CATATTTTTG
1451 AAAAAGCCGT TTCTGTAATG AAGGAGAAAA CTCACCGAGG CAGTTCCATA
1501 GGATGGCAAG ATCCTGGTAT CGGTCTGCGA TTCCGACTCG TCCAACATCA
1551 ATACAACCTA TTAATTTCCC CTCGTCAAAA ATAAGGTTAT CAAGTGAGAA
1601 ATCACCATGA GTGACGACTG AATCCGGTGA GAATGGCAAA AGTTTATGCA
1651 TTTCTTTCCA GACTTGTTCA ACAGGCCAGC CATTACGCTC GTCATCAAAA
1701 TCACTCGCAT CAACCAAACC GTTATTCATT CGTGATTGCG CCTGAGCGAG
1751 GCGAAATACG CGATCGCTGT TAAAAGGACA ATTACAAACA GGAATCGAGT
1801 GCAACCGGCG CAGGAACACT GCCAGCGCAT CAACAATATT TTCACCTGAA
1851 TCAGGATATT CTTCTAATAC CTGGAACGCT GTTTTTCCGG GGATCGCAGT
1901 GGTGAGTAAC CATGCATCAT CAGGAGTACG GATAAAATGC TTGATGGTCG
1951 GAAGTGGCAT AAATTCCGTC AGCCAGTTTA GTCTGACCAT CTCATCTGTA
2001 ACATCATTGG CAACGCTACC TTTGCCATGT TTCAGAAACA ACTCTGGCGC
2051 ATCGGGCTTC CCATACAAGC GATAGATTGT CGCACCTGAT TGCCCGACAT
2101 TATCGCGAGC CCATTTATAC CCATATAAAT CAGCATCCAT GTTGGAATTT
2151 AATCGCGGCC TCGACGTTTC CCGTTGAATA TGGCTCATTT TTTTTTCCTC
2201 CTTTACCAAT GCTTAATCAG TGAGGCACCT ATCTCAGCGA TCTGTCTATT
2251 TCGTTCATCC ATAGTTGCCT GACTCCCCGT CGTGTAGATA ACTACGATAC
2301 GGGAGGGCTT ACCATCTGGC CCCAGCGCTG CGATGATACC GCGAGAACCA
2351 CGCTCACCGG CTCCGGATTT ATCAGCAATA AACCAGCCAG CCGGAAGGGC
2401 CGAGCGCAGA AGTGGTCCTG CAACTTTATC CGCCTCCATC CAGTCTATTA
2451 ATTGTTGCCG GGAAGCTAGA GTAAGTAGTT CGCCAGTTAA TAGTTTGCGC
2501 AACGTTGTTG CCATCGCTAC AGGCATCGTG GTGTCACGCT CGTCGTTTGG
2551 TATGGCTTCA TTCAGCTCCG GTTCCCAACG ATCAAGGCGA GTTACATGAT
2601 CCCCCATGTT GTGCAAAAAA GCGGTTAGCT CCTTCGGTCC TCCGATCGTT
2651 GTCAGAAGTA AGTTGGCCGC AGTGTTATCA CTCATGGTTA TGGCAGCACT
2701 GCATAATTCT CTTACTGTCA TGCCATCCGT AAGATGCTTT TCTGTGACTG
2751 GTGAGTACTC AACCAAGTCA TTCTGAGAAT AGTGTATGCG GCGACCGAGT
2801 TGCTCTTGCC CGGCGTCAAT ACGGGATAAT ACCGCGCCAC ATAGCAGAAC
2851 TTTAAAAGTG CTCATCATTG GAAAACGTTC TTCGGGGCGA AAACTCTCAA
2901 GGATCTTACC GCTGTTGAGA TCCAGTTCGA TGTAACCCAC TCGTGCACCC
2951 AACTGATCTT CAGCATCTTT TACTTTCACC AGCGTTTCTG GGTGAGCAAA
3001 AACAGGAAGG CAAAATGCCG CAAAAAAGGG AATAAGGGCG ACACGGAAAT
3051 GTTGAATACT CATATTCTTC CTTTTTCAAT ATTATTGAAG CATTTATCAG
3101 GGTTATTGTC TCATGAGCGG ATACATATTT GAATGTATTT AGAAAAATAA
3151 ACAAATAGGG GTCAGTGTTA CAACCAATTA ACCAATTCTG AACATTATCG
3201 CGAGCCCATT TATACCTGAA TATGGCTCAT AACACCCCTT GTTTGCCTGG
3251 CGGCAGTAGC GCGGTGGTCC CACCTGACCC CATGCCGAAC TCAGAAGTGA
3301 AACGCCGTAG CGCCGATGGT AGTGTGGGGA CTCCCCATGC GAGAGTAGGG
3351 AACTGCCAGG CATCAAATAA AACGAAAGGC TCAGTCGAAA GACTGGGCCT
3401 TTCGCCCGGG CTAATTGAGG GGTGTCGCCC TTATTCGACT CTATAGTGAA
3451 GTTCCTATTC TCTAGAAAGT ATAGGAACTT CTGAAGTGGG GTTTAAACTC
3501 CCTCTGCCCT TCCCTCCCGC TTCATCCTTATTTTTGGACA ATAAACTAGA
3551 GAACAATTTG AACTTGAATT GGAATTCAGA TTCAGAGCAA GAGACAAGAA
3601 ACTTCCCTTT TTCTTCTCCA CATATTATTATTTATTCGTG TATTTTCTTT

3651 TAACGATACG ATACGATACG ACACGATACG ATACGACACG CTACTATACA
3701 GTGACGTCAG ATTGTACTGA GAGTGCAGAT TGTACTGAGA GTGCACCATA
3751 AATTCCCGTT TTAAGAGCTT GGTGAGCGCT AGGAGTCACT GCCAGGTATC
3801 GTTTGAACAC GGCATTAGTC AGGGAAGTCA TAACACAGTC CTTTCCCGCA
3851 ATTTTCTTTT TCTATTACTC TTGGCCTCCT CTAGTACACT CTATATTTTT
3901 TTATGCCTCG GTAATGATTT TCATTTTTTT TTTTCCCCTA GCGGATGACT
3951 CTTTTTTTTT CTTAGCGATT GGCATTATCA CATAATGAAT TATACATTAT
4001 ATAAAGTAAT GTGATTTCTT CGAAGAATAT ACTAAAAAAT GAGCAGGCAA
4051 GATAAACGAA GGCAAAGATG ACAGAGCAGA AAGCCCTAGT AAAGCGTATT
4101 ACAAATGAAA CCAAGATTCA GATTGCGATC TCTTTAAAGG GTGGTCCCCT
4151 AGCGATAGAG CACTCGATCT TCCCAGAAAA AGAGGCAGAA GCAGTAGCAG
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4201 AACAGGCCAC ACAATCGCAA GTGATTAACG TCCACACAGG TATAGGGTTT
4251 CTGGACCATA TGATACATGC TCTGGCCAAG CATTCCGGCT GGTCGCTAAT
4301 CGTTGAGTGC ATTGGTGACT TACACATAGA CGACCATCAC ACCACTGAAG
4351 ACTGCGGGAT TGCTCTCGGT CAAGCTTTTA AAGAGGCCCT ACTGGCGCGT
4401 GGAGTAAAAA GGTTTGGATC AGGATTTGCG CCTTTGGATG AGGCACTTTC
4451 CAGAGCGGTG GTAGATCTTT CGAACAGGCC GTACGCAGTT GTCGAACTTG
4501 GTTTGCAAAG GGAGAAAGTA GGAGATCTCT CTTGCGAGAT GATCCCGCAT
4551 TTTCTTGAAA GCTTTGCAGA GGCTAGCAGA ATTACCCTCC ACGTTGATTG
4601 TCTGCGAGGC AAGAATGATC ATCACCGTAG TGAGAGTGCG TTCAAGGCTC
4651 TTGCGGTTGC CATAAGAGAA GCCACCTCGC CCAATGGTAC CAACGATGTT
4701 CCCTCCACCA AAGGTGTTCT TATGTAGTGA CACCGATTAT TTAAAGCTGC
4751 AGCATACGAT ATATATACAT GTGTATATAT GTATACCTAT GAATGTCAGT
4801 AAGTATGTAT ACGAACAGTA TGATACTGAA GATGACAAGG TAATGCATCA
4851 TTCTATACGT GTCATTCTGA ACGAGGCGCG CTTTCCTTTT TTCTTTTTGC
401 TTTTTCTTTT TTTTTCTCTT GAACTCGACG GATCTATGCG GTGTGAAATA
4951 CCGCACAGGT GTGAAATACC GCACAGTCAT GAGATCCGAT AACTTCTTTT
5001 CTTTTTTTTT CTTTTCTCTC TCCCCCGTTG TTGTCTCACC ATATCCGCAA
5051 TGACAAAAAA AATGATGGAA GACACTAAAG GAAAAAATTA ACGACAAAGA
5101 CAGCACCAAC DNANCBRNDR VSTMNARKCA DNATGTRHNA XNDNACMWWW
5151 DNACMAGATG TCGTTGTTCC AGAGCTGATG AGGGGTATCT TCGAACACAC
5201 GAAACTTTTT CCTTCCTTCA TTCACGCACA CTACTCTCTA ATGAGCAACG
5251 GTATACGGCC TTCCTTCCAG TTACTTGAAT TTGAAATAAA AAAAGTTTGC
5301 CGCTTTGCTA TCAAGTATAA ATAGACCTGC AATTATTAAT CTTTTGTTTC
5351 CTCGTCATTG TTCTCGTTCC CTTTCTTCCT TGTTTCTTTT TCTGCACAAT
5401 ATTTCAAGCT ATACCAAGCA TACAATCAAC TCCAACGGAT CCGAATACTA
5451 GTTGGCCAAT CATGTAATTA GTTATGTCAC GCTTACATTC ACGCCCTCCC
5501 CCCACATCCG CTCTAACCGA AAAGGAAGGA GTTAGACAAC CTGAAGTCTA
5551 GGTCCCTATT TATTTTTTTATAGTTATGTT AGTATTAAGA ACGTTATTTA
5601 TATTTCAAAT TTTTCTTTTT TTTCTGTACA GACGCGTGTA CGCATGTAAC
5651 ATTATACTGA AAACCTTGCT TGAGAAGGTT TTGGGACGCT CGAAGGCTTT
5701 AATTTGCAAG CTTGGCCACC ACACACCATA GCTTCAAAAT GTTTCTACTC
5751 CTTTTTTACT CTTCCAGATT TTCTCGGACT CCGCGCATCG CCGTACCACT
5801 TCAAAACACC CAAGCACAGC ATACTAAATT TTCCCTCTTT CTTCCTCTAG
5851 GGTGTCGTTA ATTACCCGTA CTAAAGGTTT GGAAAAGAAA AAAGAGACCG
5901 CCTCGTTTCT TTTTCTTCGT CGAAAAAGGC AATAAAAATT TTTATCACGT
5951 TTCTTTTTCT TGAAATTTTT TTTTTTAGTT TTTTTCTCTT TCAGTGACCT

6001 CCATTGATAT TTAAGTTAAT AAACGGTCTT CAATTTCTCA AGTTTCAGTT
6051 TCATTTTTCT TGTTCTATTA CAACTTTTTT TACTTCTTGT TCATTAGAAA

6101 GAAAGCATAG CAATCTAATC TAAGGGATGA GCGAAGAAAG CTTATTCGAG
6151 TCTTCTCCAC AGAAGATGGA GTACGAAATT ACAAACTACT CAGAAAGACA
6201 TACAGAACTT CCAGGTCATT TCATTGGCCT CAATACAGTA GATAAACTAG
6251 AGGAGTCCCC GTTAAGGGAC TTTGTTAAGA GTCACGGTGG TCACACGGTC
6301 ATATCCAAGA TCCTGATAGC AAATAAGTTT AAACAAAATG AAGTGAAGTT
6351 CCTATACTTT CTAGAGAATA GGAACTTCTA TAGTGAGTCG AATAAGGGCG
6401 ACACAAAATT TATTCTAAAT GCATAATAAA TACTGATAAC ATCTTATAGT
6451 TTGTATTATATTTTGTATTA TCGTTGACAT GTATAATTTT GATATCAAAA
6501 ACTGATTTTC CCTTTATTAT TTTCGAGATT TATTTTCTTAATTCTCTTTA

6551 ACAAACTAGA AATATTGTAT ATACAAAAAA TCATAAATAA TAGATGAATA
6601 GTTTAATTAT AGGTGTTCAT CAATCGAAAA AGCAACGTAT CTTATTTAAA
6651 GTGCGTTGCT TTTTTCTCAT TTATAAGGTT AAATAATTCT CATATATCAA
6701 GCAAAGTGAC AGGCGCCCTT AAATATTCTG ACAAATGCTC TTTCCCTAAA
6751 CTCCCCCCAT AAAAAAACCC GCCGAAGCGG GTTTTTACGT TATTTGCGGA
6801 TTAACGATTA CTCGTTATCA GAACCGCCCA GGGGGCCCGA GCTTAAGACT
6851 GGCCGTCGTT TTACAACACA GAAAGAGTTT GTAGAAACGC AAAAAGGCCA
6901 TCCGTCAGGG GCCTTCTGCT TAGTTTGATG CCTGGCAGTT CCCTACTCTC
6951 GCCTTCCGCT TCCTCGCTCA CTGACTCGCT GCGCTCGGTC GTTCGGCTGC
7001 GGCGAGCGGT ATCAGCTCAC TCAAAGGCGG TAATACGGTT ATCCACAGAA
7051 TCAGGGGATA ACGCAGGAAA GAACATGTGA GCAAAAGGCC AGCAAAAGGC
7101 CAGGAACCGT AAAAAGGCCG CGTTGCTGGC GTTTTTCCAT AGGCTCCGCC
7151 CCCCTGACGA GCATCACAAA AATCGACGCT CAAGTCAGAG GTGGCGAAAC
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7201 CCGACAGGAC TATAAAGATA CCAGGCGTTT CCCCCTGGAA GCTCCCTCGT
7251 GCGCTCTCCT GTTCCGACCC TGCCGCTTAC CGGATACCTG TCCGCCTTTC
7301 TCCCTTCGGG AAGCGTGGCG CTTTCTCATA GCTCACGCTG TAGGTATCTC
7351 AGTTCGGTGT AGGTCGTTCG CTCCAAGCTG GGCTGTGTGC ACGAACCCCC
7401 CGTTCAGCCC GACCGCTGCG CCTTATCCGG TAACTATCGT CTTGAGTCCA
7451 ACCCGGTAAG ACACGACTTA TCGCCACTGG CAGCAGCCAC TGGTAACAGG
7501 ATTAGCAGAG CGAGGTATGT AGGCGGTGCT ACAGAGTTCT TGAAGTGGTG
7551 GGCTAACTAC GGCTACACTA GAAGAACAGT ATTTGGTATC TGCGCTCTGC
7601 TGAAGCCAGT TACCTTCGGA AAAAGAGTTG GTAGCTCTTG ATCCGGCAAA
7651 CAAACCACCG CTGGTAGCGG TGGTTTTTTT GTTTGCAAGC AGCAGATTAC
7701 GCGCAGAAAA AAAGGATCTC AAGAAGATCC TTTGATCTTT TCTACGGGGT
7751 CTGACGCTCA GTGGAACGAC GCGCGCGTAA CTCACGTTAA GGGATTTTGG
7801 TCATGAGCTT GCGCCGTCCC GTCAAGTCAG CGTAATGCT

[SEQ ID NO:151 Yeast mcr

<210>151

<211>3710

<212> DNA
<213>artificial sequence
<220>

<223>

<400> 151

1 GATCGGATCC ATGGCCGGTA CGGGTCGTTT GGCTGGTAAA ATTGCATTGA

51 TCACCGGTGG TGCTGGTAAC ATTGGTTCCG AGCTGACCCG CCGTTTTCTG
101 GCCGAGGGTG CGACGGTTAT TATCAGCGGC CGTAACCGTG CGAAGCTGAC
151 CGCGCTGGCC GAGCGCATGC AAGCCGAGGC CGGCGTGCCG GCCAAGCGCA
201 TTGATTTGGA GGTGATGGAT GGTTCCGACC CTGTGGCTGT CCGTGCCGGT
251 ATCGAGGCAA TCGTCGCTCG CCACGGTCAG ATTGACATTC TGGTTAACAA
301 CGCGGGCTCC GCCGGTGCCC AACGTCGCTT GGCGGAAATT CCGCTGACGG
351 AGGCAGAATT GGGTCCGGGT GCGGAGGAGA CTTTGCACGC TTCGATCGCG
401 AATCTGTTGG GCATGGGTTG GCACCTGATG CGTATTGCGG CTCCGCACAT
451 GCCAGTTGGC TCCGCAGTTA TCAACGTTTC GACTATTTTC TCGCGCGCAG
501 AGTACTATGG TCGCATTCCG TACGTTACCC CGAAGGCAGC GCTGAACGCT
551 TTGTCCCAGC TGGCTGCCCG CGAGCTGGGC GCTCGTGGCA TCCGCGTTAA
601 CACTATTTTC CCAGGTCCTA TTGAGTCCGA CCGCATCCGT ACCGTGTTTC
651 AACGTATGGA TCAACTGAAG GGTCGCCCGG AGGGCGACAC CGCCCATCAC
701 TTTTTGAACA CCATGCGCCT GTGCCGCGCA AACGACCAAG GCGCTTTGGA
751 ACGCCGCTTT CCGTCCGTTG GCGATGTTGC TGATGCGGCT GTGTTTCTGG
801 CTTCTGCTGA GAGCGCGGCA CTGTCGGGTG AGACGATTGA GGTCACCCAC
851 GGTATGGAAC TGCCGGCGTG TAGCGAAACC TCCTTGTTGG CGCGTACCGA
901 TCTGCGTACC ATCGACGCGA GCGGTCGCAC TACCCTGATT TGCGCTGGCG
951 ATCAAATTGA AGAAGTTATG GCCCTGACGG GCATGCTGCG TACGTGCGGT
1001 AGCGAAGTGA TTATCGGCTT CCGTTCTGCG GCTGCCCTGG CGCAATTTGA
1051 GCAGGCAGTG AATGAATCTC GCCGTCTGGC AGGTGCGGAT TTCACCCCGC
1101 CGATCGCTTT GCCGTTGGAC CCACGTGACC CGGCCACCAT TGATGCGGTT
1151 TTCGATTGGG GCGCAGGCGA GAATACGGGT GGCATCCATG CGGCGGTCAT
1201 TCTGCCGGCA ACCTCCCACG AACCGGCTCC GTGCGTGATT GAAGTCGATG
1251 ACGAACGCGT CCTGAATTTC CTGGCCGATG AAATTACCGG CACCATCGTT
1301 ATTGCGAGCC GTTTGGCGCG CTATTGGCAA TCCCAACGCC TGACCCCGGG
1351 TGCCCGTGCC CGCGGTCCGC GTGTTATCTT TCTGAGCAAC GGTGCCGATC
1401 AAAATGGTAA TGTTTACGGT CGTATTCAAT CTGCGGCGAT CGGTCAATTG
1451 ATTCGCGTTT GGCGTCACGA GGCGGAGTTG GACTATCAAC GTGCATCCGC
1501 CGCAGGCGAT CACGTTCTGC CGCCGGTTTG GGCGAACCAG ATTGTCCGTT
1551 TCGCTAACCG CTCCCTGGAA GGTCTGGAGT TCGCGTGCGC GTGGACCGCA
1601 CAGCTGCTGC ACAGCCAACG TCATATTAAC GAAATTACGC TGAACATTCC
1651 AGCCAATATT AGCGCGACCA CGGGCGCACG TTCCGCCAGC GTCGGCTGGG
1701 CCGAGTCCTT GATTGGTCTG CACCTGGGCA AGGTGGCTCT GATTACCGGT
1751 GGTTCGGCGG GCATCGGTGG TCAAATCGGT CGTCTGCTGG CCTTGTCTGG
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1801 CGCGCGTGTG ATGCTGGCCG CTCGCGATCG CCATAAATTG GAACAGATGC
1851 AAGCCATGAT TCAAAGCGAA TTGGCGGAGG TTGGTTATAC CGATGTGGAG
1901 GACCGTGTGC ACATCGCTCC GGGTTGCGAT GTGAGCAGCG AGGCGCAGCT
1951 GGCAGATCTG GTGGAACGTA CGCTGTCCGC ATTCGGTACC GTGGATTATT
2001 TGATTAATAA CGCCGGTATT GCGGGCGTGG AGGAGATGGT GATCGACATG
2051 CCGGTGGAAG GCTGGCGTCA CACCCTGTTT GCCAACCTGA TTTCGAATTA
2101 TTCGCTGATG CGCAAGTTGG CGCCGCTGAT GAAGAAGCAA GGTAGCGGTT
2151 ACATCCTGAA CGTTTCTTCC TATTTTGGCG GTGAGAAGGA CGCGGCGATT
2201 CCTTATCCGA ACCGCGCCGA CTACGCCGTC TCCAAGGCTG GCCAACGCGC
2251 GATGGCGGAA GTGTTCGCTC GTTTCCTGGG TCCAGAGATT CAGATCAATG
2301 CTATTGCCCC AGGTCCGGTT GAAGGCGACC GCCTGCGTGG TACCGGTGAG
2351 CGTCCGGGCC TGTTTGCTCG TCGCGCCCGT CTGATCTTGG AGAATAAACG
2401 CCTGAACGAA TTGCACGCGG CTTTGATTGC TGCGGCCCGC ACCGATGAGC
2451 GCTCGATGCA CGAGTTGGTT GAATTGTTGC TGCCGAACGA CGTGGCCGCG
2501 TTGGAGCAGA ACCCAGCGGC CCCTACCGCG CTGCGTGAGC TGGCACGCCG
2551 CTTCCGTAGC GAAGGTGATC CGGCGGCAAG CTCCTCGTCC GCCTTGCTGA
2601 ATCGCTCCAT CGCTGCCAAG CTGTTGGCTC GCTTGCATAA CGGTGGCTAT
2651 GTGCTGCCGG CGGATATTTT TGCAAATCTG CCTAATCCGC CGGACCCGTT
2701 CTTTACCCGT GCGCAAATTG ACCGCGAAGC TCGCAAGGTG CGTGATGGTA
2751 TTATGGGTAT GCTGTATCTG CAGCGTATGC CAACCGAGTT TGACGTCGCT
2801 ATGGCAACCG TGTACTATCT GGCCGATCGT AACGTGAGCG GCGAAACTTT
2851 CCATCCGTCT GGTGGTTTGC GCTACGAGCG TACCCCGACC GGTGGCGAGC
2901 TGTTCGGCCT GCCATCGCCG GAACGTCTGG CGGAGCTGGT TGGTAGCACG
2951 GTGTACCTGA TCGGTGAACA CCTGACCGAG CACCTGAACC TGCTGGCTCG
3001 TGCCTATTTG GAGCGCTACG GTGCCCGTCA AGTGGTGATG ATTGTTGAGA
3051 CGGAAACCGG TGCGGAAACC ATGCGTCGTC TGTTGCATGA TCACGTCGAG
3101 GCAGGTCGCC TGATGACTAT TGTGGCAGGT GATCAGATTG AGGCAGCGAT
3151 TGACCAAGCG ATCACGCGCT ATGGCCGTCC GGGTCCGGTG GTGTGCACTC
3201 CATTCCGTCC ACTGCCAACC GTTCCGCTGG TCGGTCGTAA AGACTCCGAT
3251 TGGAGCACCG TTTTGAGCGA GGCGGAATTT GCGGAACTGT GTGAGCATCA
3301 GCTGACCCAC CATTTCCGTG TTGCTCGTAA GATCGCCTTG TCGGATGGCG
3351 CGTCGCTGGC GTTGGTTACC CCGGAAACGA CTGCGACTAG CACCACGGAG
3401 CAATTTGCTC TGGCGAACTT CATCAAGACC ACCCTGCACG CGTTCACCGC
3451 GACCATCGGT GTTGAGTCGG AGCGCACCGC GCAACGTATT CTGATTAACC
3501 AGGTTGATCT GACGCGCCGC GCCCGTGCGG AAGAGCCGCG TGACCCGCAC
3551 GAGCGTCAGC AGGAATTGGA ACGCTTCATT GAAGCCGTTC TGCTGGTTAC
3601 CGCTCCGCTG CCTCCTGAGG CAGACACGCG CTACGCAGGC CGTATTCACC
3651 GCGGTCGTGC GATTACCGTC GGATCTAGAT CTCACCATCA CCACCATTAA
3701 ACTAGTGATC

[SEQ ID NO:152 Yeast mcr

<210>152

<211>6478

<212> DNA
<213>artificial sequence
<220>

<223>

<400> 152

1 AAACTCCCTC TGCCCTTCCC TCCCGCTTCA TCCTTATTTT TGGACAATAA
51 ACTAGAGAAC AATTTGAACT TGAATTGGAA TTCAGATTCA GAGCAAGAGA
101 CAAGAAACTT CCCTTTTTCT TCTCCACATA TTATTATTTA TTCGTGTATT
151 TTCTTTTAAC GATACGATAC GATACGACAC GATACGATAC GACACGCTAC
201 TATACAGTGA CGTCAGATTG TACTGAGAGT GCAGATTGTA CTGAGAGTGC
251 ACCATAAATT CCCGTTTTAA GAGCTTGGTG AGCGCTAGGA GTCACTGCCA
301 GGTATCGTTT GAACACGGCA TTAGTCAGGG AAGTCATAAC ACAGTCCTTT
351 CCCGCAATTT TCTTTTTCTA TTACTCTTGG CCTCCTCTAG TACACTCTAT
401 ATTTTTTTAT GCCTCGGTAA TGATTTTCAT TTTTTTTTTT CCCCTAGCGG
451 ATGACTCTTT TTTTTTCTTA GCGATTGGCA TTATCACATA ATGAATTATA
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501 CATTATATAA AGTAATGTGA TTTCTTCGAA GAATATACTA AAAAATGAGC

551 AGGCAAGATA AACGAAGGCA AAGATGACAG AGCAGAAAGC CCTAGTAAAG
601 CGTATTACAA ATGAAACCAA GATTCAGATT GCGATCTCTT TAAAGGGTGG

651 TCCCCTAGCG ATAGAGCACT CGATCTTCCC AGAAAAAGAG GCAGAAGCAG
701 TAGCAGAACA GGCCACACAA TCGCAAGTGA TTAACGTCCA CACAGGTATA
751 GGGTTTCTGG ACCATATGAT ACATGCTCTG GCCAAGCATT CCGGCTGGTC
801 GCTAATCGTT GAGTGCATTG GTGACTTACA CATAGACGAC CATCACACCA
851 CTGAAGACTG CGGGATTGCT CTCGGTCAAG CTTTTAAAGA GGCCCTACTG
901 GCGCGTGGAG TAAAAAGGTT TGGATCAGGA TTTGCGCCTT TGGATGAGGC
951 ACTTTCCAGA GCGGTGGTAG ATCTTTCGAA CAGGCCGTAC GCAGTTGTCG
1001 AACTTGGTTT GCAAAGGGAG AAAGTAGGAG ATCTCTCTTG CGAGATGATC
1051 CCGCATTTTC TTGAAAGCTT TGCAGAGGCT AGCAGAATTA CCCTCCACGT
1101 TGATTGTCTG CGAGGCAAGA ATGATCATCA CCGTAGTGAG AGTGCGTTCA
1151 AGGCTCTTGC GGTTGCCATA AGAGAAGCCA CCTCGCCCAA TGGTACCAAC
1201 GATGTTCCCT CCACCAAAGG TGTTCTTATG TAGTGACACC GATTATTTAA
1251 AGCTGCAGCA TACGATATAT ATACATGTGT ATATATGTAT ACCTATGAAT
1301 GTCAGTAAGT ATGTATACGA ACAGTATGAT ACTGAAGATG ACAAGGTAAT
1351 GCATCATTCT ATACGTGTCA TTCTGAACGA GGCGCGCTTT CCTTTTTTCT
1401 TTTTGCTTTT TCTTTTTTTT TCTCTTGAAC TCGACGGATC TATGCGGTGT

1451 GAAATACCGC ACAGGTGTGA AATACCGCAC AGTCATGAGA TCCGATAACT
1501 TCTTTTCTTT TTTTTTCTTT TCTCTCTCCC CCGTTGTTGT CTCACCATAT

1551 CCGCAATGAC AAAAAAAATG ATGGAAGACA CTAAAGGAAA AAATTAACGA
1601 CAAAGACAGC ACCAACAGAT GTCGTTGTTC CAGAGCTGAT GAGGGGTATC
1651 TTCGAACACA CGAAACTTTT TCCTTCCTTC ATTCACGCAC ACTACTCTCT
1701 AATGAGCAAC GGTATACGGC CTTCCTTCCA GTTACTTGAA TTTGAAATAA
1751 AAAAAGTTTG CCGCTTTGCT ATCAAGTATA AATAGACCTG CAATTATTAA
1801 TCTTTTGTTT CCTCGTCATT GTTCTCGTTC CCTTTCTTCC TTGTTTCTTT

1851 TTCTGCACAA TATTTCAAGC TATACCAAGC ATACAATCAA CTCCAACGGA
1901 TCCATGGCCG GTACGGGTCG TTTGGCTGGT AAAATTGCAT TGATCACCGG
1951 TGGTGCTGGT AACATTGGTT CCGAGCTGAC CCGCCGTTTT CTGGCCGAGG
2001 GTGCGACGGT TATTATCAGC GGCCGTAACC GTGCGAAGCT GACCGCGCTG
2051 GCCGAGCGCA TGCAAGCCGA GGCCGGCGTG CCGGCCAAGC GCATTGATTT
2101 GGAGGTGATG GATGGTTCCG ACCCTGTGGC TGTCCGTGCC GGTATCGAGG
2151 CAATCGTCGC TCGCCACGGT CAGATTGACA TTCTGGTTAA CAACGCGGGC
2201 TCCGCCGGTG CCCAACGTCG CTTGGCGGAA ATTCCGCTGA CGGAGGCAGA
2251 ATTGGGTCCG GGTGCGGAGG AGACTTTGCA CGCTTCGATC GCGAATCTGT
2301 TGGGCATGGG TTGGCACCTG ATGCGTATTG CGGCTCCGCA CATGCCAGTT
2351 GGCTCCGCAG TTATCAACGT TTCGACTATT TTCTCGCGCG CAGAGTACTA
2401 TGGTCGCATT CCGTACGTTA CCCCGAAGGC AGCGCTGAAC GCTTTGTCCC
2451 AGCTGGCTGC CCGCGAGCTG GGCGCTCGTG GCATCCGCGT TAACACTATT
2501 TTCCCAGGTC CTATTGAGTC CGACCGCATC CGTACCGTGT TTCAACGTAT
2551 GGATCAACTG AAGGGTCGCC CGGAGGGCGA CACCGCCCAT CACTTTTTGA
2601 ACACCATGCG CCTGTGCCGC GCAAACGACC AAGGCGCTTT GGAACGCCGC
2651 TTTCCGTCCG TTGGCGATGT TGCTGATGCG GCTGTGTTTC TGGCTTCTGC
2701 TGAGAGCGCG GCACTGTCGG GTGAGACGAT TGAGGTCACC CACGGTATGG
2751 AACTGCCGGC GTGTAGCGAA ACCTCCTTGT TGGCGCGTAC CGATCTGCGT
2801 ACCATCGACG CGAGCGGTCG CACTACCCTG ATTTGCGCTG GCGATCAAAT
2851 TGAAGAAGTT ATGGCCCTGA CGGGCATGCT GCGTACGTGC GGTAGCGAAG
2901 TGATTATCGG CTTCCGTTCT GCGGCTGCCC TGGCGCAATT TGAGCAGGCA
2951 GTGAATGAAT CTCGCCGTCT GGCAGGTGCG GATTTCACCC CGCCGATCGC
3001 TTTGCCGTTG GACCCACGTG ACCCGGCCAC CATTGATGCG GTTTTCGATT
3051 GGGGCGCAGG CGAGAATACG GGTGGCATCC ATGCGGCGGT CATTCTGCCG
3101 GCAACCTCCC ACGAACCGGC TCCGTGCGTG ATTGAAGTCG ATGACGAACG
3151 CGTCCTGAAT TTCCTGGCCG ATGAAATTAC CGGCACCATC GTTATTGCGA
3201 GCCGTTTGGC GCGCTATTGG CAATCCCAAC GCCTGACCCC GGGTGCCCGT
3251 GCCCGCGGTC CGCGTGTTAT CTTTCTGAGC AACGGTGCCG ATCAAAATGG
3301 TAATGTTTAC GGTCGTATTC AATCTGCGGC GATCGGTCAA TTGATTCGCG
3351 TTTGGCGTCA CGAGGCGGAG TTGGACTATC AACGTGCATC CGCCGCAGGC
3401 GATCACGTTC TGCCGCCGGT TTGGGCGAAC CAGATTGTCC GTTTCGCTAA
3451 CCGCTCCCTG GAAGGTCTGG AGTTCGCGTG CGCGTGGACC GCACAGCTGC
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3501 TGCACAGCCA ACGTCATATT AACGAAATTA CGCTGAACAT TCCAGCCAAT
3551 ATTAGCGCGA CCACGGGCGC ACGTTCCGCC AGCGTCGGCT GGGCCGAGTC
3601 CTTGATTGGT CTGCACCTGG GCAAGGTGGC TCTGATTACC GGTGGTTCGG
3651 CGGGCATCGG TGGTCAAATC GGTCGTCTGC TGGCCTTGTC TGGCGCGCGT
3701 GTGATGCTGG CCGCTCGCGA TCGCCATAAA TTGGAACAGA TGCAAGCCAT
3751 GATTCAAAGC GAATTGGCGG AGGTTGGTTA TACCGATGTG GAGGACCGTG
3801 TGCACATCGC TCCGGGTTGC GATGTGAGCA GCGAGGCGCA GCTGGCAGAT
3851 CTGGTGGAAC GTACGCTGTC CGCATTCGGT ACCGTGGATT ATTTGATTAA
3901 TAACGCCGGT ATTGCGGGCG TGGAGGAGAT GGTGATCGAC ATGCCGGTGG
3951 AAGGCTGGCG TCACACCCTG TTTGCCAACC TGATTTCGAA TTATTCGCTG
4001 ATGCGCAAGT TGGCGCCGCT GATGAAGAAG CAAGGTAGCG GTTACATCCT
4051 GAACGTTTCT TCCTATTTTG GCGGTGAGAA GGACGCGGCG ATTCCTTATC
4101 CGAACCGCGC CGACTACGCC GTCTCCAAGG CTGGCCAACG CGCGATGGCG
4151 GAAGTGTTCG CTCGTTTCCT GGGTCCAGAG ATTCAGATCA ATGCTATTGC
4201 CCCAGGTCCG GTTGAAGGCG ACCGCCTGCG TGGTACCGGT GAGCGTCCGG
4251 GCCTGTTTGC TCGTCGCGCC CGTCTGATCT TGGAGAATAA ACGCCTGAAC
4301 GAATTGCACG CGGCTTTGAT TGCTGCGGCC CGCACCGATG AGCGCTCGAT
4351 GCACGAGTTG GTTGAATTGT TGCTGCCGAA CGACGTGGCC GCGTTGGAGC
4401 AGAACCCAGC GGCCCCTACC GCGCTGCGTG AGCTGGCACG CCGCTTCCGT
4451 AGCGAAGGTG ATCCGGCGGC AAGCTCCTCG TCCGCCTTGC TGAATCGCTC
4501 CATCGCTGCC AAGCTGTTGG CTCGCTTGCA TAACGGTGGC TATGTGCTGC
4551 CGGCGGATAT TTTTGCAAAT CTGCCTAATC CGCCGGACCC GTTCTTTACC
4601 CGTGCGCAAA TTGACCGCGA AGCTCGCAAG GTGCGTGATG GTATTATGGG
4651 TATGCTGTAT CTGCAGCGTA TGCCAACCGA GTTTGACGTC GCTATGGCAA
4701 CCGTGTACTA TCTGGCCGAT CGTAACGTGA GCGGCGAAAC TTTCCATCCG
4751 TCTGGTGGTT TGCGCTACGA GCGTACCCCG ACCGGTGGCG AGCTGTTCGG
4801 CCTGCCATCG CCGGAACGTC TGGCGGAGCT GGTTGGTAGC ACGGTGTACC
4851 TGATCGGTGA ACACCTGACC GAGCACCTGA ACCTGCTGGC TCGTGCCTAT
4901 TTGGAGCGCT ACGGTGCCCG TCAAGTGGTG ATGATTGTTG AGACGGAAAC
4951 CGGTGCGGAA ACCATGCGTC GTCTGTTGCA TGATCACGTC GAGGCAGGTC
5001 GCCTGATGAC TATTGTGGCA GGTGATCAGA TTGAGGCAGC GATTGACCAA
5051 GCGATCACGC GCTATGGCCG TCCGGGTCCG GTGGTGTGCA CTCCATTCCG
5101 TCCACTGCCA ACCGTTCCGC TGGTCGGTCG TAAAGACTCC GATTGGAGCA
5151 CCGTTTTGAG CGAGGCGGAA TTTGCGGAAC TGTGTGAGCA TCAGCTGACC
5201 CACCATTTCC GTGTTGCTCG TAAGATCGCC TTGTCGGATG GCGCGTCGCT
5251 GGCGTTGGTT ACCCCGGAAA CGACTGCGAC TAGCACCACG GAGCAATTTG
5301 CTCTGGCGAA CTTCATCAAG ACCACCCTGC ACGCGTTCAC CGCGACCATC
5351 GGTGTTGAGT CGGAGCGCAC CGCGCAACGT ATTCTGATTA ACCAGGTTGA
5401 TCTGACGCGC CGCGCCCGTG CGGAAGAGCC GCGTGACCCG CACGAGCGTC
5451 AGCAGGAATT GGAACGCTTC ATTGAAGCCG TTCTGCTGGT TACCGCTCCG
5501 CTGCCTCCTG AGGCAGACAC GCGCTACGCA GGCCGTATTC ACCGCGGTCG
5551 TGCGATTACC GTCGGATCTA GATCTCACCA TCACCACCAT TAAACTAGTT
5601 GGCCAATCAT GTAATTAGTT ATGTCACGCT TACATTCACG CCCTCCCCCC
5651 ACATCCGCTC TAACCGAAAA GGAAGGAGTT AGACAACCTG AAGTCTAGGT
5701 CCCTATTTAT TTTTTTATAG TTATGTTAGT ATTAAGAACG TTATTTATAT

5751 TTCAAATTTT TCTTTTTTTT CTGTACAGAC GCGTGTACGC ATGTAACATT
5801 ATACTGAAAA CCTTGCTTGA GAAGGTTTTG GGACGCTCGA AGGCTTTAAT
5851 TTGCAAGCTT GGCCACCACA CACCATAGCT TCAAAATGTT TCTACTCCTT
5901 TTTTACTCTT CCAGATTTTC TCGGACTCCG CGCATCGCCG TACCACTTCA
5951 AAACACCCAA GCACAGCATA CTAAATTTTC CCTCTTTCTT CCTCTAGGGT
6001 GTCGTTAATT ACCCGTACTA AAGGTTTGGA AAAGAAAAAA GAGACCGCCT
6051 CGTTTCTTTT TCTTCGTCGA AAAAGGCAAT AAAAATTTTT ATCACGTTTC

6101 TTTTTCTTGA AATTTTTTTT TTTAGTTTTT TTCTCTTTCA GTGACCTCCA

6151 TTGATATTTA AGTTAATAAA CGGTCTTCAA TTTCTCAAGT TTCAGTTTCA

6201 TTTTTCTTGT TCTATTACAA CTTTTTTTAC TTCTTGTTCA TTAGAAAGAA

6251 AGCATAGCAA TCTAATCTAA GGGATGAGCG AAGAAAGCTT ATTCGAGTCT
6301 TCTCCACAGA AGATGGAGTA CGAAATTACA AACTACTCAG AAAGACATAC
6351 AGAACTTCCA GGTCATTTCA TTGGCCTCAA TACAGTAGAT AAACTAGAGG
6401 AGTCCCCGTT AAGGGACTTT GTTAAGAGTC ACGGTGGTCA CACGGTCATA
6451 TCCAAGATCC TGATAGCAAA TAAGTTT
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[SEQ ID NO:153 Yeast mcr

<210>153

<211>6232

<212> DNA
<213>artificial sequence
<220>

<223>

<400> 153

1 TCGCGCGTTT CGGTGATGAC GGTGAAAACC TCTGACACAT GCAGCTCCCG
51 GAGACGGTCA CAGCTTGTCT GTAAGCGGAT GCCGGGAGCA GACAAGCCCG
101 TCAGGGCGCG TCAGCGGGTG TTGGCGGGTG TCGGGGCTGG CTTAACTATG
151 CGGCATCAGA GCAGATTGTA CTGAGAGTGC ACCATAGCCA TCCTCATGAA
201 AACTGTGTAA CATAATAACC GAAGTGTCGA AAAGGTGGCA CCTTGTCCAA
251 TTGAACACGC TCGATGAAAA AAATAAGATA TATATAAGGT TAAGTAAAGC
301 GTCTGTTAGA AAGGAAGTTT TTCCTTTTTC TTGCTCTCTT GTCTTTTCAT
351 CTACTATTTC CTTCGTGTAA TACAGGGTCG TCAGATACAT AGATACAATT
401 CTATTACCCC CATCCATACA ATGCCATCTC ATTTCGATAC TGTTCAACTA
451 CACGCCGGCC AAGAGAACCC TGGTGACAAT GCTCACAGAT CCAGAGCTGT
501 ACCAATTTAC GCCACCACTT CTTATGTTTT CGAAAACTCT AAGCATGGTT
551 CGCAATTGTT TGGTCTAGAA GTTCCAGGTT ACGTCTATTC CCGTTTCCAA
601 AACCCAACCA GTAATGTTTT GGAAGAAAGA ATTGCTGCTT TAGAAGGTGG
651 TGCTGCTGCT TTGGCTGTTT CCTCCGGTCA AGCCGCTCAA ACCCTTGCCA
701 TCCAAGGTTT GGCACACACT GGTGACAACA TCGTTTCCAC TTCTTACTTA
751 TACGGTGGTA CTTATAACCA GTTCAAAATC TCGTTCAAAA GATTTGGTAT
801 CGAGGCTAGA TTTGTTGAAG GTGACAATCC AGAAGAATTC GAAAAGGTCT
851 TTGATGAAAG AACCAAGGCT GTTTATTTGG AAACCATTGG TAATCCAAAG
901 TACAATGTTC CGGATTTTGA AAAAATTGTT GCAATTGCTC ACAAACACGG
951 TATTCCAGTT GTCGTTGACA ACACATTTGG TGCCGGTGGT TACTTCTGTC
1001 AGCCAATTAA ATACGGTGCT GATATTGTAA CACATTCTGC TACCAAATGG
1051 ATTGGTGGTC ATGGTACTAC TATCGGTGGT ATTATTGTTG ACTCTGGTAA
1101 GTTCCCATGG AAGGACTACC CAGAAAAGTT CCCTCAATTC TCTCAACCTG
1151 CCGAAGGATA TCACGGTACT ATCTACAATG AAGCCTACGG TAACTTGGCA
1201 TACATCGTTC ATGTTAGAAC TGAACTATTA AGAGATTTGG GTCCATTGAT
1251 GAACCCATTT GCCTCTTTCT TGCTACTACA AGGTGTTGAA ACATTATCTT
1301 TGAGAGCTGA AAGACACGGT GAAAATGCAT TGAAGTTAGC CAAATGGTTA
1351 GAACAATCCC CATACGTATC TTGGGTTTCA TACCCTGGTT TAGCATCTCA
1401 TTCTCATCAT GAAAATGCTA AGAAGTATCT ATCTAACGGT TTCGGTGGTG
1451 TCTTATCTTT CGGTGTAAAA GACTTACCAA ATGCCGACAA GGAAACTGAC
1501 CCATTCAAAC TTTCTGGTGC TCAAGTTGTT GACAATTTAA AGCTTGCCTC
1551 TAACTTGGCC AATGTTGGTG ATGCCAAGAC CTTAGTCATT GCTCCATACT
1601 TCACTACCCA CAAACAATTA AATGACAAAG AAAAGTTGGC ATCTGGTGTT
1651 ACCAAGGACT TAATTCGTGT CTCTGTTGGT ATCGAATTTA TTGATGACAT
1701 TATTGCAGAC TTCCAGCAAT CTTTTGAAAC TGTTTTCGCT GGCCAAAAAC
1751 CATGAGTGTG CGTAATGAGT TGTAAAATTA TGTATAAACC TACTTTCTCT
1801 CACAAGTTAT GCGGTGTGAA ATACCGCACA GATGCGTAAG GAGAAAATAC
1851 CGCATCAGGA AATTGTAAAC GTTAATATTT TGTTAAAATT CGCGTTAAAT
1901 TTTTGTTAAA TCAGCTCATT TTTTAACCAA TAGGCCGAAA TCGGCAAAAT
1951 CCCTTATAAA TCAAAAGAAT AGACCGAGAT AGGGTTGAGT GTTGTTCCAG
2001 TTTGGAACAA GAGTCCACTA TTAAAGAACG TGGACTCCAA CGTCAAAGGG
2051 CGAAAAACCG TCTATCAGGG CGATGGCCCA CTACGTGAAC CATCACCCTA
2101 ATCAAGTTTT TTGGGGTCGA GGTGCCGTAA AGCACTAAAT CGGAACCCTA
2151 AAGGGAGCCC CCGATTTAGA GCTTGACGGG GAAAGCCGGC GAACGTGGCG
2201 AGAAAGGAAG GGAAGAAAGC GAAAGGAGCG GGCGCTAGGG CGCTGGCAAG
2251 TGTAGCGGTC ACGCTGCGCG TAACCACCAC ACCCGCCGCG CTTAATGCGC
2301 CGCTACAGGG CGCGTCGCGC CATTCGCCAT TCAGGCTGCG CAACTGTTGG
2351 GAAGGGCGAT CGGTGCGGGC CTCTTCGCTA TTACGCCAGC TGGCGAAAGG
2401 GGGATGTGCT GCAAGGCGAT TAAGTTGGGT AACGCCAGGG TTTTCCCAGT
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2451 CACGACGTTG TAAAACGACG GCCAGTGAGC GCGCGTAATA CGACTCACTA
2501 TAGGGCGAAT TGGGTACCGG GCCCCCCCTC GAGGTCGACG GTATCGATAA
2551 GCTTGATATC GAATTCCTGC AGCCCGGGGG ATCCACTAGT TCTAGAGCGG
2601 CCGCCACCGC GGTGGAGCTC CAGCTTTTGT TCCCTTTAGT GAGGGTTAAT
2651 TGCGCGCTTG GCGTAATCAT GGTCATAGCT GTTTCCTGTG TGAAATTGTT
2701 ATCCGCTCAC AATTCCACAC AACATACGAG CCGGAAGCAT AAAGTGTAAA
2751 GCCTGGGGTG CCTAATGAGT GAGCTAACTC ACATTAATTG CGTTGCGCTC
2801 ACTGCCCGCT TTCCAGTCGG GAAACCTGTC GTGCCAGCTG CATTAATGAA
2851 TCGGCCAACG CGCGGGGAGA GGCGGTTTGC GTATTGGGCG CTCTTCCGCT
2901 TCCTCGCTCA CTGACTCGCT GCGCTCGGTC GTTCGGCTGC GGCGAGCGGT
2951 ATCAGCTCAC TCAAAGGCGG TAATACGGTT ATCCACAGAA TCAGGGGATA
3001 ACGCAGGAAA GAACATGTGA GCAAAAGGCC AGCAAAAGGC CAGGAACCGT
3051 AAAAAGGCCG CGTTGCTGGC GTTTTTCCAT AGGCTCCGCC CCCCTGACGA
3101 GCATCACAAA AATCGACGCT CAAGTCAGAG GTGGCGAAAC CCGACAGGAC
3151 TATAAAGATA CCAGGCGTTT CCCCCTGGAA GCTCCCTCGT GCGCTCTCCT
3201 GTTCCGACCC TGCCGCTTAC CGGATACCTG TCCGCCTTTC TCCCTTCGGG
3251 AAGCGTGGCG CTTTCTCATA GCTCACGCTG TAGGTATCTC AGTTCGGTGT
3301 AGGTCGTTCG CTCCAAGCTG GGCTGTGTGC ACGAACCCCC CGTTCAGCCC
3351 GACCGCTGCG CCTTATCCGG TAACTATCGT CTTGAGTCCA ACCCGGTAAG
3401 ACACGACTTA TCGCCACTGG CAGCAGCCAC TGGTAACAGG ATTAGCAGAG
3451 CGAGGTATGT AGGCGGTGCT ACAGAGTTCT TGAAGTGGTG GCCTAACTAC
3501 GGCTACACTA GAAGGACAGT ATTTGGTATC TGCGCTCTGC TGAAGCCAGT
3551 TACCTTCGGA AAAAGAGTTG GTAGCTCTTG ATCCGGCAAA CAAACCACCG
3601 CTGGTAGCGG TGGTTTTTTT GTTTGCAAGC AGCAGATTAC GCGCAGAAAA
3651 AAAGGATCTC AAGAAGATCC TTTGATCTTT TCTACGGGGT CTGACGCTCA
3701 GTGGAACGAA AACTCACGTT AAGGGATTTT GGTCATGAGA TTATCAAAAA
3751 GGATCTTCAC CTAGATCCTT TTAAATTAAA AATGAAGTTT TAAATCAATC
3801 TAAAGTATAT ATGAGTAAAC TTGGTCTGAC AGTTACCAAT GCTTAATCAG
3851 TGAGGCACCT ATCTCAGCGA TCTGTCTATT TCGTTCATCC ATAGTTGCCT
3901 GACTCCCCGT CGTGTAGATA ACTACGATAC GGGAGGGCTT ACCATCTGGC
3951 CCCAGTGCTG CAATGATACC GCGAGACCCA CGCTCACCGG CTCCAGATTT
4001 ATCAGCAATA AACCAGCCAG CCGGAAGGGC CGAGCGCAGA AGTGGTCCTG
4051 CAACTTTATC CGCCTCCATC CAGTCTATTAATTGTTGCCG GGAAGCTAGA
4101 GTAAGTAGTT CGCCAGTTAATAGTTTGCGC AACGTTGTTG CCATTGCTAC
4151 AGGCATCGTG GTGTCACGCT CGTCGTTTGG TATGGCTTCA TTCAGCTCCG
4201 GTTCCCAACG ATCAAGGCGA GTTACATGAT CCCCCATGTT GTGCAAAAAA
4251 GCGGTTAGCT CCTTCGGTCC TCCGATCGTT GTCAGAAGTA AGTTGGCCGC
4301 AGTGTTATCA CTCATGGTTA TGGCAGCACT GCATAATTCT CTTACTGTCA
4351 TGCCATCCGT AAGATGCTTT TCTGTGACTG GTGAGTACTC AACCAAGTCA
4401 TTCTGAGAAT AGTGTATGCG GCGACCGAGT TGCTCTTGCC CGGCGTCAAT
4451 ACGGGATAAT ACCGCGCCAC ATAGCAGAAC TTTAAAAGTG CTCATCATTG
4501 GAAAACGTTC TTCGGGGCGA AAACTCTCAA GGATCTTACC GCTGTTGAGA
4551 TCCAGTTCGA TGTAACCCAC TCGTGCACCC AACTGATCTT CAGCATCTTT
4601 TACTTTCACC AGCGTTTCTG GGTGAGCAAA AACAGGAAGG CAAAATGCCG
4651 CAAAAAAGGG AATAAGGGCG ACACGGAAAT GTTGAATACT CATACTCTTC
4701 CTTTTTCAAT ATTATTGAAG CATTTATCAG GGTTATTGTC TCATGAGCGG
4751 ATACATATTT GAATGTATTT AGAAAAATAA ACAAATAGGG GTTCCGCGCA
4801 CATTTCCCCG AAAAGTGCCA CCTGAACGAA GCATCTGTGC TTCATTTTGT
4851 AGAACAAAAA TGCAACGCGA GAGCGCTAAT TTTTCAAACA AAGAATCTGA
4901 GCTGCATTTT TACAGAACAG AAATGCAACG CGAAAGCGCT ATTTTACCAA
4951 CGAAGAATCT GTGCTTCATT TTTGTAAAAC AAAAATGCAA CGCGAGAGCG
5001 CTAATTTTTC AAACAAAGAA TCTGAGCTGC ATTTTTACAG AACAGAAATG
5051 CAACGCGAGA GCGCTATTTT ACCAACAAAG AATCTATACT TCTTTTTTGT
5101 TCTACAAAAA TGCATCCCGA GAGCGCTATT TTTCTAACAA AGCATCTTAG
5151 ATTACTTTTT TTCTCCTTTG TGCGCTCTAT AATGCAGTCT CTTGATAACT
5201 TTTTGCACTG TAGGTCCGTT AAGGTTAGAA GAAGGCTACT TTGGTGTCTA
5251 TTTTCTCTTC CATAAAAAAA GCCTGACTCC ACTTCCCGCG TTTACTGATT
5301 ACTAGCGAAG CTGCGGGTGC ATTTTTTCAA GATAAAGGCA TCCCCGATTA
5351 TATTCTATAC CGATGTGGAT TGCGCATACT TTGTGAACAG AAAGTGATAG
5401 CGTTGATGAT TCTTCATTGG TCAGAAAATT ATGAACGGTT TCTTCTATTT
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5451 TGTCTCTATA TACTACGTAT AGGAAATGTT TACATTTTCG TATTGTTTTC
5501 GATTCACTCT ATGAATAGTT CTTACTACAATTTTTTTGTC TAAAGAGTAA
5551 TACTAGAGAT AAACATAAAA AATGTAGAGG TCGAGTTTAG ATGCAAGTTC
5601 AAGGAGCGAA AGGTGGATGG GTAGGTTATA TAGGGATATA GCACAGAGAT
5651 ATATAGCAAA GAGATACTTT TGAGCAATGT TTGTGGAAGC GGTATTCGCA
5701 ATATTTTAGT AGCTCGTTAC AGTCCGGTGC GTTTTTGGTT TTTTGAAAGT
5751 GCGTCTTCAG AGCGCTTTTG GTTTTCAAAA GCGCTCTGAA GTTCCTATAC
5801 TTTCTAGAGA ATAGGAACTT CGGAATAGGA ACTTCAAAGC GTTTCCGAAA
5851 ACGAGCGCTT CCGAAAATGC AACGCGAGCT GCGCACATAC AGCTCACTGT
5901 TCACGTCGCA CCTATATCTG CGTGTTGCCT GTATATATAT ATACATGAGA
5951 AGAACGGCAT AGTGCGTGTT TATGCTTAAA TGCGTACTTA TATGCGTCTA
6001 TTTATGTAGG ATGAAAGGTA GTCTAGTACC TCCTGTGATA TTATCCCATT
6051 CCATGCGGGG TATCGTATGC TTCCTTCAGC ACTACCCTTT AGCTGTTCTA
6101 TATGCTGCCA CTCCTCAATT GGATTAGTCT CATCCTTCAA TGCTATCATT
6151 TCCTTTGATA TTGGATCACT AAGAAACCAT TATTATCATG ACATTAACCT
6201 ATAAAAATAG GCGTATCACG AGGCCCTTTC GTC

[SEQ ID NO:154 Yeast mcr

<210>154

<211>12710

<212> DNA

<213>artificial sequence

<220>

<223> plasmid comprising mcr gene artificial sequence
<400> 154

1 TCGCGCGTTT CGGTGATGAC GGTGAAAACC TCTGACACAT GCAGCTCCCG
51 GAGACGGTCA CAGCTTGTCT GTAAGCGGAT GCCGGGAGCA GACAAGCCCG
101 TCAGGGCGCG TCAGCGGGTG TTGGCGGGTG TCGGGGCTGG CTTAACTATG
151 CGGCATCAGA GCAGATTGTA CTGAGAGTGC ACCATAGCCA TCCTCATGAA
201 AACTGTGTAA CATAATAACC GAAGTGTCGA AAAGGTGGCA CCTTGTCCAA
251 TTGAACACGC TCGATGAAAA AAATAAGATA TATATAAGGT TAAGTAAAGC
301 GTCTGTTAGA AAGGAAGTTT TTCCTTTTTC TTGCTCTCTT GTCTTTTCAT
351 CTACTATTTC CTTCGTGTAA TACAGGGTCG TCAGATACAT AGATACAATT
401 CTATTACCCC CATCCATACA ATGCCATCTC ATTTCGATAC TGTTCAACTA
451 CACGCCGGCC AAGAGAACCC TGGTGACAAT GCTCACAGAT CCAGAGCTGT
501 ACCAATTTAC GCCACCACTT CTTATGTTTT CGAAAACTCT AAGCATGGTT
551 CGCAATTGTT TGGTCTAGAA GTTCCAGGTT ACGTCTATTC CCGTTTCCAA
601 AACCCAACCA GTAATGTTTT GGAAGAAAGA ATTGCTGCTT TAGAAGGTGG
651 TGCTGCTGCT TTGGCTGTTT CCTCCGGTCA AGCCGCTCAA ACCCTTGCCA
701 TCCAAGGTTT GGCACACACT GGTGACAACA TCGTTTCCAC TTCTTACTTA
751 TACGGTGGTA CTTATAACCA GTTCAAAATC TCGTTCAAAA GATTTGGTAT
801 CGAGGCTAGA TTTGTTGAAG GTGACAATCC AGAAGAATTC GAAAAGGTCT
851 TTGATGAAAG AACCAAGGCT GTTTATTTGG AAACCATTGG TAATCCAAAG
901 TACAATGTTC CGGATTTTGA AAAAATTGTT GCAATTGCTC ACAAACACGG
951 TATTCCAGTT GTCGTTGACA ACACATTTGG TGCCGGTGGT TACTTCTGTC
1001 AGCCAATTAA ATACGGTGCT GATATTGTAA CACATTCTGC TACCAAATGG
1051 ATTGGTGGTC ATGGTACTAC TATCGGTGGT ATTATTGTTG ACTCTGGTAA
1101 GTTCCCATGG AAGGACTACC CAGAAAAGTT CCCTCAATTC TCTCAACCTG
1151 CCGAAGGATA TCACGGTACT ATCTACAATG AAGCCTACGG TAACTTGGCA
1201 TACATCGTTC ATGTTAGAAC TGAACTATTA AGAGATTTGG GTCCATTGAT
1251 GAACCCATTT GCCTCTTTCT TGCTACTACA AGGTGTTGAA ACATTATCTT
1301 TGAGAGCTGA AAGACACGGT GAAAATGCAT TGAAGTTAGC CAAATGGTTA
1351 GAACAATCCC CATACGTATC TTGGGTTTCA TACCCTGGTT TAGCATCTCA
1401 TTCTCATCAT GAAAATGCTA AGAAGTATCT ATCTAACGGT TTCGGTGGTG
1451 TCTTATCTTT CGGTGTAAAA GACTTACCAA ATGCCGACAA GGAAACTGAC
1501 CCATTCAAAC TTTCTGGTGC TCAAGTTGTT GACAATTTAA AGCTTGCCTC
1551 TAACTTGGCC AATGTTGGTG ATGCCAAGAC CTTAGTCATT GCTCCATACT
1601 TCACTACCCA CAAACAATTA AATGACAAAG AAAAGTTGGC ATCTGGTGTT
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1651 ACCAAGGACT TAATTCGTGT CTCTGTTGGT ATCGAATTTA TTGATGACAT
1701 TATTGCAGAC TTCCAGCAAT CTTTTGAAAC TGTTTTCGCT GGCCAAAAAC
1751 CATGAGTGTG CGTAATGAGT TGTAAAATTA TGTATAAACC TACTTTCTCT
1801 CACAAGTTAT GCGGTGTGAA ATACCGCACA GATGCGTAAG GAGAAAATAC
1851 CGCATCAGGA AATTGTAAAC GTTAATATTT TGTTAAAATT CGCGTTAAAT
1901 TTTTGTTAAA TCAGCTCATT TTTTAACCAA TAGGCCGAAA TCGGCAAAAT
1951 CCCTTATAAA TCAAAAGAAT AGACCGAGAT AGGGTTGAGT GTTGTTCCAG
2001 TTTGGAACAA GAGTCCACTA TTAAAGAACG TGGACTCCAA CGTCAAAGGG
2051 CGAAAAACCG TCTATCAGGG CGATGGCCCA CTACGTGAAC CATCACCCTA
2101 ATCAAGTTTT TTGGGGTCGA GGTGCCGTAA AGCACTAAAT CGGAACCCTA
2151 AAGGGAGCCC CCGATTTAGA GCTTGACGGG GAAAGCCGGC GAACGTGGCG
2201 AGAAAGGAAG GGAAGAAAGC GAAAGGAGCG GGCGCTAGGG CGCTGGCAAG
2251 TGTAGCGGTC ACGCTGCGCG TAACCACCAC ACCCGCCGCG CTTAATGCGC
2301 CGCTACAGGG CGCGTCGCGC CATTCGCCAT TCAGGCTGCG CAACTGTTGG
2351 GAAGGGCGAT CGGTGCGGGC CTCTTCGCTA TTACGCCAGC TGGCGAAAGG
2401 GGGATGTGCT GCAAGGCGAT TAAGTTGGGT AACGCCAGGG TTTTCCCAGT
2451 CACGACGTTG TAAAACGACG GCCAGTGAGC GCGCGTAATA CGACTCACTA
2501 TAGGGCGAAT TGGGTACCGG GCCCCCCCTC GAGGTCGACG GTATCGATAA
2551 GCTTGATATC GAATTCCTGC AGCCCAAACT CCCTCTGCCC TTCCCTCCCG
2601 CTTCATCCTT ATTTTTGGAC AATAAACTAG AGAACAATTT GAACTTGAAT
2651 TGGAATTCAG ATTCAGAGCA AGAGACAAGA AACTTCCCTT TTTCTTCTCC
2701 ACATATTATT ATTTATTCGT GTATTTTCTT TTAACGATAC GATACGATAC

2751 GACACGATAC GATACGACAC GCTACTATAC AGTGACGTCA GATTGTACTG
2801 AGAGTGCAGA TTGTACTGAG AGTGCACCAT AAATTCCCGT TTTAAGAGCT
2851 TGGTGAGCGC TAGGAGTCAC TGCCAGGTAT CGTTTGAACA CGGCATTAGT
2901 CAGGGAAGTC ATAACACAGT CCTTTCCCGC AATTTTCTTT TTCTATTACT
2951 CTTGGCCTCC TCTAGTACAC TCTATATTTT TTTATGCCTC GGTAATGATT
3001 TTCATTTTTT TTTTTCCCCT AGCGGATGAC TCTTTTTTTT TCTTAGCGAT

3051 TGGCATTATC ACATAATGAA TTATACATTA TATAAAGTAA TGTGATTTCT
3101 TCGAAGAATA TACTAAAAAA TGAGCAGGCA AGATAAACGA AGGCAAAGAT
3151 GACAGAGCAG AAAGCCCTAG TAAAGCGTAT TACAAATGAA ACCAAGATTC
3201 AGATTGCGAT CTCTTTAAAG GGTGGTCCCC TAGCGATAGA GCACTCGATC
3251 TTCCCAGAAA AAGAGGCAGA AGCAGTAGCA GAACAGGCCA CACAATCGCA
3301 AGTGATTAAC GTCCACACAG GTATAGGGTT TCTGGACCAT ATGATACATG
3351 CTCTGGCCAA GCATTCCGGC TGGTCGCTAATCGTTGAGTG CATTGGTGAC
3401 TTACACATAG ACGACCATCA CACCACTGAA GACTGCGGGA TTGCTCTCGG
3451 TCAAGCTTTT AAAGAGGCCC TACTGGCGCG TGGAGTAAAA AGGTTTGGAT
3501 CAGGATTTGC GCCTTTGGAT GAGGCACTTT CCAGAGCGGT GGTAGATCTT
3551 TCGAACAGGC CGTACGCAGT TGTCGAACTT GGTTTGCAAA GGGAGAAAGT
3601 AGGAGATCTC TCTTGCGAGA TGATCCCGCA TTTTCTTGAA AGCTTTGCAG
3651 AGGCTAGCAG AATTACCCTC CACGTTGATT GTCTGCGAGG CAAGAATGAT
3701 CATCACCGTA GTGAGAGTGC GTTCAAGGCT CTTGCGGTTG CCATAAGAGA
3751 AGCCACCTCG CCCAATGGTA CCAACGATGT TCCCTCCACC AAAGGTGTTC
3801 TTATGTAGTG ACACCGATTA TTTAAAGCTG CAGCATACGA TATATATACA
3851 TGTGTATATA TGTATACCTA TGAATGTCAG TAAGTATGTA TACGAACAGT
3901 ATGATACTGA AGATGACAAG GTAATGCATC ATTCTATACG TGTCATTCTG

3951 AACGAGGCGC GCTTTCCTTT TTTCTTTTTG CTTTTTCTTIT TTITTTTCTCT
4001 TGAACTCGAC GGATCTATGC GGTGTGAAAT ACCGCACAGG TGTGAAATAC
4051 CGCACAGTCA TGAGATCCGA TAACTTCTTT TCTTTTTTTT TCTTTTCTCT

4101 CTCCCCCGTT GTTGTCTCAC CATATCCGCA ATGACAAAAA AAATGATGGA
4151 AGACACTAAA GGAAAAAATT AACGACAAAG ACAGCACCAA CAGATGTCGT
4201 TGTTCCAGAG CTGATGAGGG GTATCTTCGA ACACACGAAA CTTTTTCCTT
4251 CCTTCATTCA CGCACACTAC TCTCTAATGA GCAACGGTAT ACGGCCTTCC
4301 TTCCAGTTAC TTGAATTTGA AATAAAAAAA GTTTGCCGCT TTGCTATCAA
4351 GTATAAATAG ACCTGCAATT ATTAATCTTT TGTTTCCTCG TCATTGTTCT
4401 CGTTCCCTTT CTTCCTTGTT TCTTTTTCTG CACAATATTT CAAGCTATAC
4451 CAAGCATACA ATCAACTCCA ACGGATCCAT GGCCGGTACG GGTCGTTTGG
4501 CTGGTAAAAT TGCATTGATC ACCGGTGGTG CTGGTAACAT TGGTTCCGAG
4551 CTGACCCGCC GTTTTCTGGC CGAGGGTGCG ACGGTTATTA TCAGCGGCCG
4601 TAACCGTGCG AAGCTGACCG CGCTGGCCGA GCGCATGCAA GCCGAGGCCG
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4651 GCGTGCCGGC CAAGCGCATT GATTTGGAGG TGATGGATGG TTCCGACCCT
4701 GTGGCTGTCC GTGCCGGTAT CGAGGCAATC GTCGCTCGCC ACGGTCAGAT
4751 TGACATTCTG GTTAACAACG CGGGCTCCGC CGGTGCCCAA CGTCGCTTGG
4801 CGGAAATTCC GCTGACGGAG GCAGAATTGG GTCCGGGTGC GGAGGAGACT
4851 TTGCACGCTT CGATCGCGAA TCTGTTGGGC ATGGGTTGGC ACCTGATGCG
4901 TATTGCGGCT CCGCACATGC CAGTTGGCTC CGCAGTTATC AACGTTTCGA
4951 CTATTTTCTC GCGCGCAGAG TACTATGGTC GCATTCCGTA CGTTACCCCG
5001 AAGGCAGCGC TGAACGCTTT GTCCCAGCTG GCTGCCCGCG AGCTGGGCGC
5051 TCGTGGCATC CGCGTTAACA CTATTTTCCC AGGTCCTATT GAGTCCGACC
5101 GCATCCGTAC CGTGTTTCAA CGTATGGATC AACTGAAGGG TCGCCCGGAG
5151 GGCGACACCG CCCATCACTT TTTGAACACC ATGCGCCTGT GCCGCGCAAA
5201 CGACCAAGGC GCTTTGGAAC GCCGCTTTCC GTCCGTTGGC GATGTTGCTG
5251 ATGCGGCTGT GTTTCTGGCT TCTGCTGAGA GCGCGGCACT GTCGGGTGAG
5301 ACGATTGAGG TCACCCACGG TATGGAACTG CCGGCGTGTA GCGAAACCTC
5351 CTTGTTGGCG CGTACCGATC TGCGTACCAT CGACGCGAGC GGTCGCACTA
5401 CCCTGATTTG CGCTGGCGAT CAAATTGAAG AAGTTATGGC CCTGACGGGC
5451 ATGCTGCGTA CGTGCGGTAG CGAAGTGATT ATCGGCTTCC GTTCTGCGGC
5501 TGCCCTGGCG CAATTTGAGC AGGCAGTGAA TGAATCTCGC CGTCTGGCAG
5551 GTGCGGATTT CACCCCGCCG ATCGCTTTGC CGTTGGACCC ACGTGACCCG
5601 GCCACCATTG ATGCGGTTTT CGATTGGGGC GCAGGCGAGA ATACGGGTGG
5651 CATCCATGCG GCGGTCATTC TGCCGGCAAC CTCCCACGAA CCGGCTCCGT
5701 GCGTGATTGA AGTCGATGAC GAACGCGTCC TGAATTTCCT GGCCGATGAA
5751 ATTACCGGCA CCATCGTTAT TGCGAGCCGT TTGGCGCGCT ATTGGCAATC
5801 CCAACGCCTG ACCCCGGGTG CCCGTGCCCG CGGTCCGCGT GTTATCTTTC
5851 TGAGCAACGG TGCCGATCAA AATGGTAATG TTTACGGTCG TATTCAATCT
5901 GCGGCGATCG GTCAATTGAT TCGCGTTTGG CGTCACGAGG CGGAGTTGGA
5951 CTATCAACGT GCATCCGCCG CAGGCGATCA CGTTCTGCCG CCGGTTTGGG
6001 CGAACCAGAT TGTCCGTTTC GCTAACCGCT CCCTGGAAGG TCTGGAGTTC
6051 GCGTGCGCGT GGACCGCACA GCTGCTGCAC AGCCAACGTC ATATTAACGA
6101 AATTACGCTG AACATTCCAG CCAATATTAG CGCGACCACG GGCGCACGTT
6151 CCGCCAGCGT CGGCTGGGCC GAGTCCTTGA TTGGTCTGCA CCTGGGCAAG
6201 GTGGCTCTGA TTACCGGTGG TTCGGCGGGC ATCGGTGGTC AAATCGGTCG
6251 TCTGCTGGCC TTGTCTGGCG CGCGTGTGAT GCTGGCCGCT CGCGATCGCC
6301 ATAAATTGGA ACAGATGCAA GCCATGATTC AAAGCGAATT GGCGGAGGTT
6351 GGTTATACCG ATGTGGAGGA CCGTGTGCAC ATCGCTCCGG GTTGCGATGT
6401 GAGCAGCGAG GCGCAGCTGG CAGATCTGGT GGAACGTACG CTGTCCGCAT
6451 TCGGTACCGT GGATTATTTG ATTAATAACG CCGGTATTGC GGGCGTGGAG
6501 GAGATGGTGA TCGACATGCC GGTGGAAGGC TGGCGTCACA CCCTGTTTGC
6551 CAACCTGATT TCGAATTATT CGCTGATGCG CAAGTTGGCG CCGCTGATGA
6601 AGAAGCAAGG TAGCGGTTAC ATCCTGAACG TTTCTTCCTATTTTGGCGGT
6651 GAGAAGGACG CGGCGATTCC TTATCCGAAC CGCGCCGACT ACGCCGTCTC
6701 CAAGGCTGGC CAACGCGCGA TGGCGGAAGT GTTCGCTCGT TTCCTGGGTC
6751 CAGAGATTCA GATCAATGCT ATTGCCCCAG GTCCGGTTGA AGGCGACCGC
6801 CTGCGTGGTA CCGGTGAGCG TCCGGGCCTG TTTGCTCGTC GCGCCCGTCT
6851 GATCTTGGAG AATAAACGCC TGAACGAATT GCACGCGGCT TTGATTGCTG
6901 CGGCCCGCAC CGATGAGCGC TCGATGCACG AGTTGGTTGA ATTGTTGCTG
6951 CCGAACGACG TGGCCGCGTT GGAGCAGAAC CCAGCGGCCC CTACCGCGCT
7001 GCGTGAGCTG GCACGCCGCT TCCGTAGCGA AGGTGATCCG GCGGCAAGCT
7051 CCTCGTCCGC CTTGCTGAAT CGCTCCATCG CTGCCAAGCT GTTGGCTCGC
7101 TTGCATAACG GTGGCTATGT GCTGCCGGCG GATATTTTTG CAAATCTGCC
7151 TAATCCGCCG GACCCGTTCT TTACCCGTGC GCAAATTGAC CGCGAAGCTC
7201 GCAAGGTGCG TGATGGTATT ATGGGTATGC TGTATCTGCA GCGTATGCCA
7251 ACCGAGTTTG ACGTCGCTAT GGCAACCGTG TACTATCTGG CCGATCGTAA
7301 CGTGAGCGGC GAAACTTTCC ATCCGTCTGG TGGTTTGCGC TACGAGCGTA
7351 CCCCGACCGG TGGCGAGCTG TTCGGCCTGC CATCGCCGGA ACGTCTGGCG
7401 GAGCTGGTTG GTAGCACGGT GTACCTGATC GGTGAACACC TGACCGAGCA
7451 CCTGAACCTG CTGGCTCGTG CCTATTTGGA GCGCTACGGT GCCCGTCAAG
7501 TGGTGATGAT TGTTGAGACG GAAACCGGTG CGGAAACCAT GCGTCGTCTG
7551 TTGCATGATC ACGTCGAGGC AGGTCGCCTG ATGACTATTG TGGCAGGTGA
7601 TCAGATTGAG GCAGCGATTG ACCAAGCGAT CACGCGCTAT GGCCGTCCGG
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7651 GTCCGGTGGT GTGCACTCCA TTCCGTCCAC TGCCAACCGT TCCGCTGGTC
7701 GGTCGTAAAG ACTCCGATTG GAGCACCGTT TTGAGCGAGG CGGAATTTGC
7751 GGAACTGTGT GAGCATCAGC TGACCCACCA TTTCCGTGTT GCTCGTAAGA
7801 TCGCCTTGTC GGATGGCGCG TCGCTGGCGT TGGTTACCCC GGAAACGACT
7851 GCGACTAGCA CCACGGAGCA ATTTGCTCTG GCGAACTTCA TCAAGACCAC
7901 CCTGCACGCG TTCACCGCGA CCATCGGTGT TGAGTCGGAG CGCACCGCGC
7951 AACGTATTCT GATTAACCAG GTTGATCTGA CGCGCCGCGC CCGTGCGGAA
8001 GAGCCGCGTG ACCCGCACGA GCGTCAGCAG GAATTGGAAC GCTTCATTGA
8051 AGCCGTTCTG CTGGTTACCG CTCCGCTGCC TCCTGAGGCA GACACGCGCT
8101 ACGCAGGCCG TATTCACCGC GGTCGTGCGA TTACCGTCGG ATCTAGATCT
8151 CACCATCACC ACCATTAAAC TAGTTGGCCA ATCATGTAAT TAGTTATGTC
8201 ACGCTTACAT TCACGCCCTC CCCCCACATC CGCTCTAACC GAAAAGGAAG
8251 GAGTTAGACA ACCTGAAGTC TAGGTCCCTATTTATTTTTT TATAGTTATG
8301 TTAGTATTAA GAACGTTATT TATATTTCAAATTTTTCTTT TTTTTCTGTA

8351 CAGACGCGTG TACGCATGTA ACATTATACT GAAAACCTTG CTTGAGAAGG
8401 TTTTGGGACG CTCGAAGGCT TTAATTTGCA AGCTTGGCCA CCACACACCA
8451 TAGCTTCAAA ATGTTTCTAC TCCTTTTTTA CTCTTCCAGA TTTTCTCGGA
8501 CTCCGCGCAT CGCCGTACCA CTTCAAAACA CCCAAGCACA GCATACTAAA
8551 TTTTCCCTCT TTCTTCCTCT AGGGTGTCGT TAATTACCCG TACTAAAGGT
8601 TTGGAAAAGA AAAAAGAGAC CGCCTCGTTT CTTTTTCTTC GTCGAAAAAG
8651 GCAATAAAAA TTTTTATCAC GTTTCTTTTT CTTGAAATTT TTTTTTTTAG

8701 TTTTTTTCTC TTTCAGTGAC CTCCATTGAT ATTTAAGTTA ATAAACGGTC
8751 TTCAATTTCT CAAGTTTCAG TTTCATTTTT CTTGTTCTAT TACAACTTTT

8801 TTTACTTCTT GTTCATTAGA AAGAAAGCAT AGCAATCTAA TCTAAGGGAT
8851 GAGCGAAGAA AGCTTATTCG AGTCTTCTCC ACAGAAGATG GAGTACGAAA
8901 TTACAAACTA CTCAGAAAGA CATACAGAAC TTCCAGGTCATTTCATTGGC
8951 CTCAATACAG TAGATAAACT AGAGGAGTCC CCGTTAAGGG ACTTTGTTAA
9001 GAGTCACGGT GGTCACACGG TCATATCCAA GATCCTGATA GCAAATAAGT
9051 TTGGGGGATC CACTAGTTCT AGAGCGGCCG CCACCGCGGT GGAGCTCCAG
9101 CTTTTGTTCC CTTTAGTGAG GGTTAATTGC GCGCTTGGCG TAATCATGGT
9151 CATAGCTGTT TCCTGTGTGA AATTGTTATC CGCTCACAAT TCCACACAAC
9201 ATACGAGCCG GAAGCATAAA GTGTAAAGCC TGGGGTGCCT AATGAGTGAG
9251 CTAACTCACA TTAATTGCGT TGCGCTCACT GCCCGCTTTC CAGTCGGGAA
9301 ACCTGTCGTG CCAGCTGCAT TAATGAATCG GCCAACGCGC GGGGAGAGGC
9351 GGTTTGCGTA TTGGGCGCTC TTCCGCTTCC TCGCTCACTG ACTCGCTGCG
9401 CTCGGTCGTT CGGCTGCGGC GAGCGGTATC AGCTCACTCA AAGGCGGTAA
9451 TACGGTTATC CACAGAATCA GGGGATAACG CAGGAAAGAA CATGTGAGCA
9501 AAAGGCCAGC AAAAGGCCAG GAACCGTAAA AAGGCCGCGT TGCTGGCGTT
9551 TTTCCATAGG CTCCGCCCCC CTGACGAGCA TCACAAAAAT CGACGCTCAA
9601 GTCAGAGGTG GCGAAACCCG ACAGGACTAT AAAGATACCA GGCGTTTCCC
9651 CCTGGAAGCT CCCTCGTGCG CTCTCCTGTT CCGACCCTGC CGCTTACCGG
9701 ATACCTGTCC GCCTTTCTCC CTTCGGGAAG CGTGGCGCTT TCTCATAGCT
9751 CACGCTGTAG GTATCTCAGT TCGGTGTAGG TCGTTCGCTC CAAGCTGGGC
9801 TGTGTGCACG AACCCCCCGT TCAGCCCGAC CGCTGCGCCT TATCCGGTAA
9851 CTATCGTCTT GAGTCCAACC CGGTAAGACA CGACTTATCG CCACTGGCAG
9901 CAGCCACTGG TAACAGGATT AGCAGAGCGA GGTATGTAGG CGGTGCTACA
9951 GAGTTCTTGA AGTGGTGGCC TAACTACGGC TACACTAGAA GGACAGTATT
10001 TGGTATCTGC GCTCTGCTGA AGCCAGTTAC CTTCGGAAAA AGAGTTGGTA
10051 GCTCTTGATC CGGCAAACAA ACCACCGCTG GTAGCGGTGG TTTTTTTGTT
10101 TGCAAGCAGC AGATTACGCG CAGAAAAAAA GGATCTCAAG AAGATCCTTT
10151 GATCTTTTCT ACGGGGTCTG ACGCTCAGTG GAACGAAAAC TCACGTTAAG
10201 GGATTTTGGT CATGAGATTA TCAAAAAGGA TCTTCACCTA GATCCTTTTA
10251 AATTAAAAAT GAAGTTTTAA ATCAATCTAA AGTATATATG AGTAAACTTG
10301 GTCTGACAGT TACCAATGCT TAATCAGTGA GGCACCTATC TCAGCGATCT
10351 GTCTATTTCG TTCATCCATA GTTGCCTGAC TCCCCGTCGT GTAGATAACT
10401 ACGATACGGG AGGGCTTACC ATCTGGCCCC AGTGCTGCAA TGATACCGCG
10451 AGACCCACGC TCACCGGCTC CAGATTTATC AGCAATAAAC CAGCCAGCCG
10501 GAAGGGCCGA GCGCAGAAGT GGTCCTGCAA CTTTATCCGC CTCCATCCAG
10551 TCTATTAATT GTTGCCGGGA AGCTAGAGTA AGTAGTTCGC CAGTTAATAG
10601 TTTGCGCAAC GTTGTTGCCA TTGCTACAGG CATCGTGGTG TCACGCTCGT
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10651 CGTTTGGTAT GGCTTCATTC AGCTCCGGTT CCCAACGATC AAGGCGAGTT
10701 ACATGATCCC CCATGTTGTG CAAAAAAGCG GTTAGCTCCT TCGGTCCTCC
10751 GATCGTTGTC AGAAGTAAGT TGGCCGCAGT GTTATCACTC ATGGTTATGG
10801 CAGCACTGCA TAATTCTCTT ACTGTCATGC CATCCGTAAG ATGCTTTTCT
10851 GTGACTGGTG AGTACTCAAC CAAGTCATTC TGAGAATAGT GTATGCGGCG
10901 ACCGAGTTGC TCTTGCCCGG CGTCAATACG GGATAATACC GCGCCACATA
10951 GCAGAACTTT AAAAGTGCTC ATCATTGGAA AACGTTCTTC GGGGCGAAAA
11001 CTCTCAAGGA TCTTACCGCT GTTGAGATCC AGTTCGATGT AACCCACTCG
11051 TGCACCCAAC TGATCTTCAG CATCTTTTAC TTTCACCAGC GTTTCTGGGT
11101 GAGCAAAAAC AGGAAGGCAA AATGCCGCAA AAAAGGGAAT AAGGGCGACA
11151 CGGAAATGTT GAATACTCAT ACTCTTCCTT TTTCAATATT ATTGAAGCAT
11201 TTATCAGGGT TATTGTCTCA TGAGCGGATA CATATTTGAA TGTATTTAGA
11251 AAAATAAACA AATAGGGGTT CCGCGCACAT TTCCCCGAAA AGTGCCACCT
11301 GAACGAAGCA TCTGTGCTTC ATTTTGTAGA ACAAAAATGC AACGCGAGAG
11351 CGCTAATTTT TCAAACAAAG AATCTGAGCT GCATTTTTAC AGAACAGAAA
11401 TGCAACGCGA AAGCGCTATT TTACCAACGA AGAATCTGTG CTTCATTTTT
11451 GTAAAACAAA AATGCAACGC GAGAGCGCTA ATTTTTCAAA CAAAGAATCT
11501 GAGCTGCATT TTTACAGAAC AGAAATGCAA CGCGAGAGCG CTATTTTACC
11551 AACAAAGAAT CTATACTTCT TTTTTGTTCT ACAAAAATGC ATCCCGAGAG
11601 CGCTATTTTT CTAACAAAGC ATCTTAGATT ACTTTTTTTC TCCTTTGTGC
11651 GCTCTATAAT GCAGTCTCTT GATAACTTTT TGCACTGTAG GTCCGTTAAG
11701 GTTAGAAGAA GGCTACTTTG GTGTCTATTT TCTCTTCCAT AAAAAAAGCC
11751 TGACTCCACT TCCCGCGTTT ACTGATTACT AGCGAAGCTG CGGGTGCATT
11801 TTTTCAAGAT AAAGGCATCC CCGATTATAT TCTATACCGA TGTGGATTGC
11851 GCATACTTTG TGAACAGAAA GTGATAGCGT TGATGATTCT TCATTGGTCA
11901 GAAAATTATG AACGGTTTCT TCTATTTTGT CTCTATATAC TACGTATAGG
11951 AAATGTTTAC ATTTTCGTAT TGTTTTCGAT TCACTCTATG AATAGTTCTT
12001 ACTACAATTT TTTTGTCTAA AGAGTAATAC TAGAGATAAA CATAAAAAAT
12051 GTAGAGGTCG AGTTTAGATG CAAGTTCAAG GAGCGAAAGG TGGATGGGTA
12101 GGTTATATAG GGATATAGCA CAGAGATATA TAGCAAAGAG ATACTTTTGA
12151 GCAATGTTTG TGGAAGCGGT ATTCGCAATA TTTTAGTAGC TCGTTACAGT
12201 CCGGTGCGTT TTTGGTTTTT TGAAAGTGCG TCTTCAGAGC GCTTTTGGTT
12251 TTCAAAAGCG CTCTGAAGTT CCTATACTTT CTAGAGAATA GGAACTTCGG
12301 AATAGGAACT TCAAAGCGTT TCCGAAAACG AGCGCTTCCG AAAATGCAAC
12351 GCGAGCTGCG CACATACAGC TCACTGTTCA CGTCGCACCT ATATCTGCGT
12401 GTTGCCTGTA TATATATATA CATGAGAAGA ACGGCATAGT GCGTGTTTAT
12451 GCTTAAATGC GTACTTATAT GCGTCTATTT ATGTAGGATG AAAGGTAGTC
12501 TAGTACCTCC TGTGATATTA TCCCATTCCA TGCGGGGTAT CGTATGCTTC
12551 CTTCAGCACT ACCCTTTAGC TGTTCTATAT GCTGCCACTC CTCAATTGGA
12601 TTAGTCTCAT CCTTCAATGC TATCATTTCC TTTGATATTG GATCACTAAG
12651 AAACCATTAT TATCATGACA TTAACCTATA AAAATAGGCG TATCACGAGG
12701 CCCTTTCGTC

[SEQ ID NO:155 spe3 Primer

<210>155

<211>23

<212> DNA

<213>artificial sequence

<220>

<223> oligonucleotide

<400> 155
GACAATATACAAACGCGATTCTC

[SEQ ID NO:156 spe3 Primer

<210>156

<211>23

<212> DNA
<213>artificial sequence
<220>
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<223> oligonucleotide
<400> 156
TGAGACTGAAATATTGACGTTGA

[SEQ ID NO:157 hom2 Primer

<210>157

<211>21

<212> DNA

<213>artificial sequence
<220>

<223> oligonucleotide

<400> 157
CCCGGTTTTCTTTTTTTTCAC

[SEQ ID NO:158 hom2 Primer

<210>158

<211>24

<212> DNA

<213>artificial sequence

<220>

<223> oligonucleotide

<400> 158
CGAGAGAATTACCTTTTCTTGAAG

[SEQ ID NO:159 met6 Primer

<210>159

<211>22

<212> DNA

<213>artificial sequence

<220>

<223> oligonucleotide

<400> 159
GATGCACTAATTTAAGGGAAGC

[SEQ ID NO:160 met6 Primer

<210>160

<211>20

<212> DNA

<213>artificial sequence
<220>

<223> oligonucleotide

<400> 160
GAAAACGAATGTTGAATGCG

[SEQ ID NO:161 ilv2 Primer

<210>161

<211>25

<212> DNA

<213>artificial sequence

<220>

<223> oligonucleotide

<400> 161
CAGATCTACGTCACACCGTAATTTG

[SEQ ID NO:162 ilv2 Primer

<210>162
<211>25
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<212> DNA

<213>artificial sequence

<220>

<223> oligonucleotide

<400> 162
ATCAAATACTACCAACTCACTTGAA

[SEQ ID NO:163 ilve Primer

<210>163

<211>25

<212> DNA

<213>artificial sequence

<220>

<223> oligonucleotide

<400> 163
CTCGATACTTTTGTCAAGCAAGGTC

[SEQ ID NO:164 ilve Primer

<210>164

<211>22

<212> DNA

<213>artificial sequence

<220>

<223> oligonucleotide

<400> 164
TGAAAAACTCCCCCCACTTAGA

[SEQ ID NO:165 thr1 Primer

<210>165

<211>25

<212> DNA

<213>artificial sequence

<220>

<223> oligonucleotide

<400> 165
GTTATTAATCAGCTCTCTGCTTTGC

[SEQ ID NO:166 thr1 Primer

<210>166

<211>22

<212> DNA

<213>artificial sequence

<220>

<223> oligonucleotide

<400> 166
GTGGCTAAATCAATCAACTGGC

[SEQ ID NO:167 ser2 Primer

<210>167

<211>25

<212> DNA
<213>artificial sequence
<220>

<223> oligonucleotide
<400> 167
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CTCTTTCTGATACTTGATTATCGGG

[SEQ ID NO:168 ser2 Primer

<210>168

<211>25

<212> DNA

<213>artificial sequence

<220>

<223> oligonucleotide

<400> 168
GTTGATGAAGTCTCAGATGTTGCTC

[SEQ ID NO:169 ser3 Primer

<210>169

<211>21

<212> DNA

<213>artificial sequence

<220>

<223> oligonucleotide

<400> 169
TTAAGAAAATGCAACGCTGCC

[SEQ ID NO:170 ser3 Primer

<210>170

<211>23

<212> DNA

<213>artificial sequence

<220>

<223> oligonucleotide

<400> 170
CAAGGCCTAATTTCAGAAGACCA

[SEQ ID NO:171 arg2 Primer

<210>171

<211>24

<212> DNA

<213>artificial sequence

<220>

<223> oligonucleotide

<400> 171
CAGCCGTTGATCCTCTCTAAGTAT

[SEQ ID NO:172 arg2 Primer

<210>172

<211>22

<212> DNA

<213>artificial sequence

<220>

<223> oligonucleotide

<400> 172
GCGAAAGATACCTCGATAAAGC

[SEQ ID NO:173 rnr1 Primer
<210>173
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<211>23

<212> DNA

<213>artificial sequence

<220>

<223> oligonucleotide

<400> 173
CGTGTTTGATAGAAACCTCCAAC

[SEQ ID NO:174 rr1 Primer

<210>174

<211>22

<212> DNA

<213>artificial sequence

<220>

<223> oligonucleotide

<400> 174
TCATGGCCTTCTTACAAGGACA

[SEQ ID NO:175 aro3 Primer

<210>175

<211>23

<212> DNA

<213>artificial sequence

<220>

<223> oligonucleotide

<400> 175
ATTTAAAAGCTTCCTCACTTTCC

[SEQ ID NO:176 aro3 Primer

<210>176

<211>21

<212> DNA

<213>artificial sequence

<220>

<223> oligonucleotide

<400> 176
TTGCCAACACTTCTATGCATG

[SEQ ID NO:177 aro7 Primer

<210>177

<211>20

<212> DNA

<213>artificial sequence

<220>

<223> oligonucleotide

<400> 177
TGTTAAACCATCGTTTTCACG

[SEQ ID NO:178 aro7 Primer

<210>178

<211>19

<212> DNA
<213>artificial sequence
<220>

<223> oligonucleotide
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<400> 178
CAATGGTGCCACTTTTGCTA

[SEQ ID NO:179 tyr1 Primer

<210>179

<211>24

<212> DNA

<213>artificial sequence

<220>

<223> oligonucleotide

<400> 179
GTAAGCGGTGTAGAATTGCGTATT

[SEQ ID NO:180 tyr1 Primer

<210>180

<211>20

<212> DNA

<213>artificial sequence

<220>

<223> oligonucleotide

<400> 180
AAGGTCAAGAACGTTGGCAT

[SEQ ID NO:181 trp1 Primer

<210>181

<211>23

<212> DNA

<213>artificial sequence

<220>

<223> oligonucleotide

<400> 181
AAGCATTTAATAGAACAGCATCG

[SEQ ID NO:182 trp1 Primer

<210>182

<211>22

<212> DNA

<213>artificial sequence

<220>

<223> oligonucleotide

<400> 182
TATGCGCCTGTGAACATTCTCT

[SEQ ID NO:183 pYes2.1-topo

<210>150

<211>5886

<212> DNA
<213>artificial sequence
<220>

<223> yeast plasmid
<400> 150

1 ACGGATTAGA AGCCGCCGAG CGGGTGACAG CCCTCCGAAG GAAGACTCTC
51 CTCCGTGCGT CCTCGTCTTC ACCGGTCGCG TTCCTGAAAC GCAGATGTGC
101 CTCGCGCCGC ACTGCTCCGA ACAATAAAGA TTCTACAATA CTAGCTTTTA
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151 TGGTTATGAA GAGGAAAAAT TGGCAGTAAC CTGGCCCCAC AAACCTTCAA
201 ATGAACGAAT CAAATTAACA ACCATAGGAT GATAATGCGA TTAGTTTTTT

251 AGCCTTATTT CTGGGGTAAT TAATCAGCGA AGCGATGATT TTTGATCTAT
301 TAACAGATAT ATAAATGCAA AAACTGCATA ACCACTTTAA CTAATACTTT

351 CAACATTTTC GGTTTGTATT ACTTCTTATT CAAATGTAAT AAAAGTATCA

401 ACAAAAAATT GTTAATATAC CTCTATACTT TAACGTCAAG GAGAAAAAAC

451 CCCGGATCGG ACTACTAGCA GCTGTAATAC GACTCACTAT AGGGAATATT
501 AAGCTCGCCC TTAAGGGCGA GCTTCGAGGT CACCCATTCG AAGGTAAGCC
551 TATCCCTAAC CCTCTCCTCG GTCTCGATTC TACGCGTACC GGTCATCATC
601 ACCATCACCA TTGAGTTTCT AGAGGGCCGC ATCATGTAAT TAGTTATGTC
651 ACGCTTACAT TCACGCCCTC CCCCCACATC CGCTCTAACC GAAAAGGAAG
701 GAGTTAGACA ACCTGAAGTC TAGGTCCCTA TTTATTTTTT TATAGTTATG

751 TTAGTATTAA GAACGTTATT TATATTTCAAATTTTTCTTT TTTTTCTGTA

801 CAGACGCGTG TACGCATGTA ACATTATACT GAAAACCTTG CTTGAGAAGG
851 TTTTGGGACG CTCGAAGGCT TTAATTTGCA AGCTGCGGCC CTGCATTAAT
901 GAATCGGCCA ACGCGCGGGG AGAGGCGGTT TGCGTATTGG GCGCTCTTCC
951 GCTTCCTCGC TCACTGACTC GCTGCGCTCG GTCGTTCGGC TGCGGCGAGC
1001 GGTATCAGCT CACTCAAAGG CGGTAATACG GTTATCCACA GAATCAGGGG
1051 ATAACGCAGG AAAGAACATG TGAGCAAAAG GCCAGCAAAA GCCCAGGAAC
1101 CGTAAAAAGG CCGCGTTGCT GGCGTTTTTC CATAGGCTCC GCCCCCCTGA
1151 CGAGCATCAC AAAAATCGAC GCTCAAGTCA GAGGTGGCGA AACCCGACAG
1201 GACTATAAAG ATACCAGGCG TTTCCCCCTG GAAGCTCCCT CGTGCGCTCT
1251 CCTGTTCCGA CCCTGCCGCT TACCGGATAC CTGTCCGCCT TTCTCCCTTC
1301 GGGAAGCGTG GCGCTTTCTC ATAGCTCACG CTGTAGGTAT CTCAGTTCGG
1351 TGTAGGTCGT TCGCTCCAAG CTGGGCTGTG TGCACGAACC CCCCGTTCAG
1401 CCCGACCGCT GCGCCTTATC CGGTAACTAT CGTCTTGAGT CCAACCCGGT
1451 AAGACACGAC TTATCGCCAC TGGCAGCAGC CACTGGTAAC AGGATTAGCA
1501 GAGCGAGGTA TGTAGGCGGT GCTACAGAGT TCTTGAAGTG GTGGCCTAAC
1551 TACGGCTACA CTAGAAGGAC AGTATTTGGT ATCTGCGCTC TGCTGAAGCC
1601 AGTTACCTTC GGAAAAAGAG TTGGTAGCTC TTGATCCGGC AAACAAACCA
1651 CCGCTGGTAG CGGTGGTTTT TTTGTTTGCA AGCAGCAGAT TACGCGCAGA
1701 AAAAAAGGAT CTCAAGAAGA TCCTTTGATC TTTTCTACGG GGTCTGACGC
1751 TCAGTGGAAC GAAAACTCAC GTTAAGGGAT TTTGGTCATG AGATTATCAA
1801 AAAGGATCTT CACCTAGATC CTTTTAAATT AAAAATGAAG TTTTAAATCA
1851 ATCTAAAGTA TATATGAGTA AACTTGGTCT GACAGTTACC AATGCTTAAT
1901 CAGTGAGGCA CCTATCTCAG CGATCTGTCT ATTTCGTTCA TCCATAGTTG
1951 CCTGACTCCC CGTCGTGTAG ATAACTACGA TACGGGAGCG CTTACCATCT
2001 GGCCCCAGTG CTGCAATGAT ACCGCGAGAC CCACGCTCAC CGGCTCCAGA
2051 TTTATCAGCA ATAAACCAGC CAGCCGGAAG GGCCGAGCGC AGAAGTGGTC
2101 CTGCAACTTT ATCCGCCTCC ATTCAGTCTA TTAATTGTTG CCGGGAAGCT
2151 AGAGTAAGTA GTTCGCCAGT TAATAGTTTG CGCAACGTTG TTGGCATTGC
2201 TACAGGCATC GTGGTGTCAC TCTCGTCGTT TGGTATGGCT TCATTCAGCT
2251 CCGGTTCCCA ACGATCAAGG CGAGTTACAT GATCCCCCAT GTTGTGCAAA
2301 AAAGCGGTTA GCTCCTTCGG TCCTCCGATC GTTGTCAGAA GTAAGTTGGC
2351 CGCAGTGTTA TCACTCATGG TTATGGCAGC ACTGCATAAT TCTCTTACTG
2401 TCATGCCATC CGTAAGATGC TTTTCTGTGA CTGGTGAGTA CTCAACCAAG
2451 TCATTCTGAG AATAGTGTAT GCGGCGACCG AGTTGCTCTT GCCCGGCGTC
2501 AATACGGGAT AATAGTGTAT CACATAGCAG AACTTTAAAA GTGCTCATCA
2551 TTGGAAAACG TTCTTCGGGG CGAAAACTCT CAAGGATCTT ACCGCTGTTG
2601 AGATCCAGTT CGATGTAACC CACTCGTGCA CCCAACTGAT CTTCAGCATC
2651 TTTTACTTTC ACCAGCGTTT CTGGGTGAGC AAAAACAGGA AGGCAAAATG
2701 CCGCAAAAAA GGGAATAAGG GCGACACGGA AATGTTGAAT ACTCATACTC
2751 TTCCTTTTTC AATGGGTAAT AACTGATATA ATTAAATTGA AGCTCTAATT
2801 TGTGAGTTTA GTATACATGC ATTTACTTAT AATACAGTTT TTTAGTTTTG
2851 CTGGCCGCAT CTTCTCAAAT ATGCTTCCCA GCCTGCTTTT CTGTAACGTT
2901 CACCCTCTAC CTTAGCATCC CTTCCCTTTG CAAATAGTCC TCTTCCAACA
2951 ATAATAATGT CAGATCCTGT AGAGACCACA TCATCCACGG TTCTATACTG
3001 TTGACCCAAT GCGTCTCCCT TGTCATCTAA ACCCACACCG GGTGTCATAA
3051 TCAACCAATC GTAACCTTCA TCTCTTCCAC CCATGTCTCT TTGAGCAATA
3101 AAGCCGATAA CAAAATCTTT GTCGCTCTTC GCAATGTCAA CAGTACCCTT
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3151 AGTATATTCT CCAGTAGATA GGGAGCCCTT GCATGACAAT TCTGCTAACA
3201 TCAAAAGGCC TCTAGGTTCC TTTGTTACTT CTTCTGCCGC CTGCTTCAAA
3251 CCGCTAACAA TACCTGGGCC CACCACACCG TGTGCATTCG TAATGTCTGC
3301 CCATTCTGCT ATTCTGTATA CACCCGCAGA GTACTGCAAT TTGACTGTAT
3351 TACCAATGTC AGCAAATTTT CTGTCTTCGA AGAGTAAAAA ATTGTACTTG
3401 GCGGATAATG CCTTTAGCGG CTTAACTGTG CCCTCCATGG AAAAATCAGT
3451 CAAGATATCC ACATGTGTTT TTAGTAAACA AATTTTGGGA CCTAATGCTT
3501 CAACTAACTC CAGTAATTCC TTGGTGGTAC GAACATCCAA TGAAGCACAC
3551 AAGTTTGTTT GCTTTTCGTG CATGATATTA AATAGCTTGG CAGCAACAGG
3601 ACTAGGATGA GTAGCAGCAC GTTCCTTATATGTAGCTTTC GACATGATTT
3651 ATCTTCGTTT CCTGCAGGTT TTTGTTCTGT GCAGTTGGGT TAAGAATACT
3701 GGGCAATTTC ATGTTTCTTC AACACTACAT ATGCGTATAT ATACCAATCT
3751 AAGTCTGTGC TCCTTCCTTC GTTCTTCCTT CTGTTCGGAG ATTACCGAAT
3801 CAAAAAAATT TCAAAGAAAC CGAAATCAAA AAAAAGAATA AAAAAAAAAT
3851 GATGAATTGA ATTGAAAAGC TAGCTTATCG ATGATAAGCT GTCAAAGATG
3901 AGAATTAATT CCACGGACTA TAGACTATAC TAGATACTCC GTCTACTGTA
3951 CGATACACTT CCGCTCAGGT CCTTGTCCTT TAACGAGGCC TTACCACTCT
4001 TTTGTTACTC TATTGATCCA GCTCAGCAAA GGCAGTGTGA TCTAAGATTC
4051 TATCTTCGCG ATGTAGTAAA ACTAGCTAGA CCGAGAAAGA GACTAGAAAT
4101 GCAAAAGGCA CTTCTACAAT GGCTGCCATC ATTATTATCC GATGTGACGC
4151 TGCAGCTTCT CAATGATATT CGAATACGCT TTGAGGAGAT ACAGCCTAAT
4201 ATCCGACAAA CTGTTTTACA GATTTACGAT CGTACTTGTT ACCCATCATT
4251 GAATTTTGAA CATCCGAACC TGGGAGTTTT CCCTGAAACA GATAGTATAT
4301 TTGAACCTGT ATAATAATAT ATAGTCTAGC GCTTTACGGA AGACAATGTA
4351 TGTATTTCGG TTCCTGGAGA AACTATTGCA TCTATTGCAT AGGTAATCTT
4401 GCACGTCGCA TCCCCGGTTC ATTTTCTGCG TTTCCATCTT GCACTTCAAT
4451 AGCATATCTT TGTTAACGAA GCATCTGTGC TTCATTTTGT AGAACAAAAA
4501 TGCAACGCGA GAGCGCTAAT TTTTCAAACA AAGAATCTGA GCTGCATTTT
4551 TACAGAACAG AAATGCAACG CGAAAGCGCT ATTTTACCAA CGAAGAATCT
4601 GTGCTTCATT TTTGTAAAAC AAAAATGCAA CGCGACGAGA GCGCTAATTT
4651 TTCAAACAAA GAATCTGAGC TGCATTTTTA CAGAACAGAA ATGCAACGCG
4701 AGAGCGCTAT TTTACCAACA AAGAATCTAT ACTTCTTTTT TGTTCTACAA
4751 AAATGCATCC CGAGAGCGCT ATTTTTCTAA CAAAGCATCT TAGATTACTT
4801 TTTTTCTCCT TTGTGCGCTC TATAATGCAG TCTCTTGATA ACTTTTTGCA
4851 CTGTAGGTCC GTTAAGGTTA GAAGAAGGCT ACTTTGGTGT CTATTTTCTC
4901 TTCCATAAAA AAAGCCTGAC TCCACTTCCC GCGTTTACTG ATTACTAGCG
4951 AAGCTGCGGG TGCATTTTTT CAAGATAAAG GCATCCCCGA TTATATTCTA
5001 TACCGATGTG GATTGCGCAT ACTTTGTGAA CAGAAAGTGA TAGCGTTGAT
5051 GATTCTTCAT TGGTCAGAAA ATTATGAACG GTTTCTTCTATTTTGTCTCT
5101 ATATACTACG TATAGGAAAT GTTTACATTT TCGTATTGTT TTCGATTCAC
5151 TCTATGAATA GTTCTTACTA CAATTTTTTT GTCTAAAGAG TAATACTAGA
5201 GATAAACATA AAAAATGTAG AGGTCGAGTT TAGATGCAAG TTCAAGGAGC
5251 GAAAGGTGGA TGGGTAGGTT ATATAGGGAT ATAGCACAGA GATATATAGC
5301 AAAGAGATAC TTTTGAGCAA TGTTTGTGGA AGCGGTATTC GCAATGGGAA
5351 GCTCCACCCC GGTTGATAAT CAGAAAAGCC CCAAAAACAG GAAGATTGTA
5401 TAAGCAAATA TTTAAATTGT AAACGTTAAT ATTTTGTTAA AATTCGCGTT
5451 AAATTTTTGT TAAATCAGCT CATTTTTTAA CGAATAGCCC GAAATCGGCA
5501 AAATCCCTTA TAAATCAAAA GAATAGACCG AGATAGGGTT GAGTGTTGTT
5551 CCAGTTTCCA ACAAGAGTCC ACTATTAAAG AACGTGGACT CCAACGTCAA
5601 AGGGCGAAAA AGGGTCTATC AGGGCGATGG CCCACTACGT GAACCATCAC
5651 CCTAATCAAG TTTTTTGGGG TCGAGGTGCC GTAAAGCAGT AAATCGGAAG
5701 GGTAAACGGA TGCCCCCATT TAGAGCTTGA CGGGGAAAGC CGGCGAACGT
5751 GGCGAGAAAG GAAGGGAAGA AAGCGAAAGG AGCGGGGGCT AGGGCGGTGG
5801 GAAGTGTAGG GGTCACGCTG GGCGTAACCA CCACACCCGC CGCGCTTAAT
5851 GGGGCGCTAC AGGGCGCGTG GGGATGATCC ACTAGT

[SEQ ID NO:184 pRS423

<210>184
<211>5797
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<212> DNA
<213>artificial sequence
<220>

<223> yeast plasmid
<400> 184

TCGCGCGTTT CGGTGATGAC GGTGAAAACC TCTGACACAT GCAGCTCCCG
51 GAGACGGTCA CAGCTTGTCT GTAAGCGGAT GCCGGGAGCA GACAAGCCCG
101 TCAGGGCGCG TCAGCGGGTG TTGGCGGGTG TCGGGGCTGG CTTAACTATG
151 CGGCATCAGA GCAGATTGTA CTGAGAGTGC ACCATAAATT CCCGTTTTAA
201 GAGCTTGGTG AGCGCTAGGA GTCACTGCCA GGTATCGTTT GAACACGGCA
251 TTAGTCAGGG AAGTCATAAC ACAGTCCTTT CCCGCAATTT TCTTTTTCTA
301 TTACTCTTGG CCTCCTCTAG TACACTCTAT ATTTTTTTAT GCCTCGGTAA
351 TGATTTTCAT TTTTTTTTTT CCCCTAGCGG ATGACTCTTT TTTTTTCTTA
401 GCGATTGGCA TTATCACATA ATGAATTATA CATTATATAA AGTAATGTGA
451 TTTCTTCGAA GAATATACTA AAAAATGAGC AGGCAAGATA AACGAAGGCA
501 AAGATGACAG AGCAGAAAGC CCTAGTAAAG CGTATTACAA ATGAAACCAA
551 GATTCAGATT GCGATCTCTT TAAAGGGTGG TCCCCTAGCG ATAGAGCACT
601 CGATCTTCCC AGAAAAAGAG GCAGAAGCAG TAGCAGAACA GGCCACACAA
651 TCGCAAGTGA TTAACGTCCA CACAGGTATA GGGTTTCTGG ACCATATGAT
701 ACATGCTCTG GCCAAGCATT CCGGCTGGTC GCTAATCGTT GAGTGCATTG
751 GTGACTTACA CATAGACGAC CATCACACCA CTGAAGACTG CGGGATTGCT
801 CTCGGTCAAG CTTTTAAAGA GGCCCTACTG GCGCGTGGAG TAAAAAGGTT
851 TGGATCAGGA TTTGCGCCTT TGGATGAGGC ACTTTCCAGA GCGGTGGTAG
901 ATCTTTCGAA CAGGCCGTAC GCAGTTGTCG AACTTGGTTT GCAAAGGGAG
951 AAAGTAGGAG ATCTCTCTTG CGAGATGATC CCGCATTTTC TTGAAAGCTT
1001 TGCAGAGGCT AGCAGAATTA CCCTCCACGT TGATTGTCTG CGAGGCAAGA
1051 ATGATCATCA CCGTAGTGAG AGTGCGTTCA AGGCTCTTGC GGTTGCCATA
1101 AGAGAAGCCA CCTCGCCCAA TGGTACCAAC GATGTTCCCT CCACCAAAGG
1151 TGTTCTTATG TAGTGACACC GATTATTTAA AGCTGCAGCA TACGATATAT
1201 ATACATGTGT ATATATGTAT ACCTATGAAT GTCAGTAAGT ATGTATACGA
1251 ACAGTATGAT ACTGAAGATG ACAAGGTAAT GCATCATTCT ATACGTGTCA
1301 TTCTGAACGA GGCGCGCTTT CCTTTTTTCT TTTTGCTTTT TCTTTTTTTT
1351 TCTCTTGAAC TCGACGGATC TATGCGGTGT GAAATACCGC ACAGATGCGT
1401 AAGGAGAAAA TACCGCATCA GGAAATTGTA AACGTTAATATTTTGTTAAA
1451 ATTCGCGTTA AATTTTTGTT AAATCAGCTC ATTTTTTAAC CAATAGGCCG
1501 AAATCGGCAA AATCCCTTAT AAATCAAAAG AATAGACCGA GATAGGGTTG
1551 AGTGTTGTTC CAGTTTGGAA CAAGAGTCCA CTATTAAAGA ACGTGGACTC
1601 CAACGTCAAA GGGCGAAAAA CCGTCTATCA GGGCGATGGC CCACTACGTG
1651 AACCATCACC CTAATCAAGT TTTTTGGGGT CGAGGTGCCG TAAAGCACTA
1701 AATCGGAACC CTAAAGGGAG CCCCCGATTT AGAGCTTGAC GGGGAAAGCC
1751 GGCGAACGTG GCGAGAAAGG AAGGGAAGAA AGCGAAAGGA GCGGGCGCTA
1801 GGGCGCTGGC AAGTGTAGCG GTCACGCTGC GCGTAACCAC CACACCCGCC
1851 GCGCTTAATG CGCCGCTACA GGGCGCGTCG CGCCATTCGC CATTCAGGCT
1901 GCGCAACTGT TGGGAAGGGC GATCGGTGCG GGCCTCTTCG CTATTACGCC
1951 AGCTGGCGAA AGGGGGATGT GCTGCAAGGC GATTAAGTTG GGTAACGCCA
2001 GGGTTTTCCC AGTCACGACG TTGTAAAACG ACGGCCAGTG AGCGCGCGTA
2051 ATACGACTCA CTATAGGGCG AATTGGGTAC CGGGCCCCCC CTCGAGGTCG
2101 ACGGTATCGA TAAGCTTGAT ATCGAATTCC TGCAGCCCGG GGGATCCACT
2151 AGTTCTAGAG CGGCCGCCAC CGCGGTGGAG CTCCAGCTTT TGTTCCCTTT
2201 AGTGAGGGTT AATTGCGCGC TTGGCGTAAT CATGGTCATA GCTGTTTCCT
2251 GTGTGAAATT GTTATCCGCT CACAATTCCA CACAACATAG GAGCCGGAAG
2301 CATAAAGTGT AAAGCCTGGG GTGCCTAATG AGTGAGGTAA CTCACATTAA
2351 TTGCGTTGCG CTCACTGCCC GCTTTCCAGT CGGGAAACCT GTCGTGCCAG
2401 CTGCATTAAT GAATCGGCCA ACGCGCGGGG AGAGGCGGTT TGCGTATTGG
2451 GCGCTCTTCC GCTTCCTCGC TCACTGACTC GCTGCGCTCG GTCGTTCGGC
2501 TGCGGCGAGC GGTATCAGCT CACTCAAAGG CGGTAATACG GTTATCCACA
2551 GAATCAGGGG ATAACGCAGG AAAGAACATG TGAGCAAAAG GCCAGCAAAA
2601 GGCCAGGAAC CGTAAAAAGG CCGCGTTGCT GGCGTTTTTC CATAGGCTCC
2651 GCCCCCCTGA CGAGCATCAC AAAAATCGAC GCTCAAGTCA GAGGTGGCGA
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2701 AACCCGACAG GACTATAAAG ATACCAGGCG TTTCCCCCTG GAAGCTCCCT
2751 CGTGCGCTCT CCTGTTCCGA CCCTGCCGCT TACCGGATAC CTGTCCGCCT
2801 TTCTCCCTTC GGGAAGCGTG GCGCTTTCTC ATAGCTCACG CTGTAGGTAT
2851 CTCAGTTCGG TGTAGGTCGT TCGCTCCAAG CTGGGCTGTG TGCACGAACC
2901 CCCCGTTCAG CCCGACCGCT GCGCCTTATC CGGTAACTAT CGTCTTGAGT
2951 CCAACCCGGT AAGACACGAC TTATCGCCAC TGGCAGCAGC CACTGGTAAC
3001 AGGATTAGCA GAGCGAGGTA TGTAGGCGGT GCTACAGAGT TCTTGAAGTG
3051 GTGGCCTAAC TACGGCTACA CTAGAAGGAC AGTATTTGGT ATCTGCGCTC
3101 TGCTGAAGCC AGTTACCTTC GGAAAAAGAG TTGGTAGCTC TTGATCCGGC
3151 AAACAAACCA CCGCTGGTAG CGGTGGTTTT TTTGTTTGCA AGCAGCAGAT
3201 TACGCGCAGA AAAAAAGGAT CTCAAGAAGA TCCTTTGATC TTTTCTACGG
3251 GGTCTGACGC TCAGTGGAAC GAAAACTCAC GTTAAGGGAT TTTGGTCATG
3301 AGATTATCAA AAAGGATCTT CACCTAGATC CTTTTAAATT AAAAATGAAG
3351 TTTTAAATCA ATCTAAAGTA TATATGAGTA AACTTGGTCT GACAGTTACC
3401 AATGCTTAAT CAGTGAGGCA CCTATCTCAG CGATCTGTCT ATTTCGTTCA
3451 TCCATAGTTG CCTGACTCCC CGTCGTGTAG ATAACTACGA TACGGGAGGG
3501 CTTACCATCT GGCCCCAGTG CTGCAATGAT ACCGCGAGAC CCACGCTCAC
3551 CGGCTCCAGA TTTATCAGCA ATAAACCAGC CAGCCGGAAG GGCCGAGCGC
3601 AGAAGTGGTC CTGCAACTTT ATCCGCCTCC ATCCAGTCTA TTAATTGTTG
3651 CCGGGAAGCT AGAGTAAGTA GTTCGCCAGT TAATAGTTTG CGCAACGTTG
3701 TTGCCATTGC TACAGGCATC GTGGTGTCAC GCTCGTCGTT TGGTATGGCT
3751 TCATTCAGCT CCGGTTCCCA ACGATCAAGG CGAGTTACAT GATCCCCCAT
3801 GTTGTGCAAA AAAGCGGTTA GCTCCTTCGG TCCTCCGATC GTTGTCAGAA
3851 GTAAGTTGGC CGCAGTGTTA TCACTCATGG TTATGGCAGC ACTGCATAAT
3901 TCTCTTACTG TCATGCCATC CGTAAGATGC TTTTCTGTGA CTGGTGAGTA
3951 CTCAACCAAG TCATTCTGAG AATAGTGTAT GCGGCGACCG AGTTGCTCTT
4001 GCCCGGCGTC AATACGGGAT AATACCGCGC CACATAGCAG AACTTTAAAA
4051 GTGCTCATCA TTGGAAAACG TTCTTCGGGG CGAAAACTCT CAAGGATCTT
4101 ACCGCTGTTG AGATCCAGTT CGATGTAACC CACTCGTGCA CCCAACTGAT
4151 CTTCAGCATC TTTTACTTTC ACCAGCGTTT CTGGGTGAGC AAAAACAGGA
4201 AGGCAAAATG CCGCAAAAAA GGGAATAAGG GCGACACGGA AATGTTGAAT
4251 ACTCATACTC TTCCTTTTTC AATATTATTG AAGCATTTAT CAGGGTTATT
4301 GTCTCATGAG CGGATACATA TTTGAATGTA TTTAGAAAAA TAAACAAATA
4351 GGGGTTCCGC GCACATTTCC CCGAAAAGTG CCACCTGAAC GAAGCATCTG
4401 TGCTTCATTT TGTAGAACAA AAATGCAACG CGAGAGCGCT AATTTTTCAA
4451 ACAAAGAATC TGAGCTGCAT TTTTACAGAA CAGAAATGCA ACGCGAAAGC
4501 GCTATTTTAC CAACGAAGAA TCTGTGCTTC ATTTTTGTAA AACAAAAATG
4551 CAACGCGAGA GCGCTAATTT TTCAAACAAA GAATCTGAGC TGCATTTTTA
4601 CAGAACAGAA ATGCAACGCG AGAGCGCTAT TTTACCAACA AAGAATCTAT
4651 ACTTCTTTTT TGTTCTACAA AAATGCATCC CGAGAGCGCT ATTTTTCTAA
4701 CAAAGCATCT TAGATTACTT TTTTTCTCCT TTGTGCGCTC TATAATGCAG
4751 TCTCTTGATA ACTTTTTGCA CTGTAGGTCC GTTAAGGTTA GAAGAAGGCT
4801 ACTTTGGTGT CTATTTTCTC TTCCATAAAA AAAGCCTGAC TCCACTTCCC
4851 GCGTTTACTG ATTACTAGCG AAGCTGCGGG TGCATTTTTT CAAGATAAAG
4901 GCATCCCCGA TTATATTCTA TACCGATGTG GATTGCGCAT ACTTTGTGAA
4951 CAGAAAGTGA TAGCGTTGAT GATTCTTCAT TGGTCAGAAA ATTATGAACG
5001 GTTTCTTCTATTTTGTCTCT ATATACTACG TATAGGAAAT GTTTACATTT
5051 TCGTATTGTT TTCGATTCAC TCTATGAATA GTTCTTACTA CAATTTTTTT
5101 GTCTAAAGAG TAATACTAGA GATAAACATA AAAAATGTAG AGGTCGAGTT
5151 TAGATGCAAG TTCAAGGAGC GAAAGGTGGA TGGGTAGGTT ATATAGGGAT
5201 ATAGCACAGA GATATATAGC AAAGAGATAC TTTTGAGCAA TGTTTGTGGA
5251 AGCGGTATTC GCAATATTTT AGTAGCTCGT TACAGTCCGG TGCGTTTTTG
5301 GTTTTTTGAA AGTGCGTCTT CAGAGCGCTT TTGGTTTTCA AAAGCGCTCT
5351 GAAGTTCCTA TACTTTCTAG AGAATAGGAA CTTCGGAATA GGAACTTCAA
5401 AGCGTTTCCG AAAACGAGCG CTTCCGAAAA TGCAACGCGA GCTGCGCACA
5451 TACAGCTCAC TGTTCACGTC GCACCTATAT CTGCGTGTTG CCTGTATATA
5501 TATATACATG AGAAGAACGG CATAGTGCGT GTTTATGCTT AAATGCGTAC
5551 TTATATGCGT CTATTTATGT AGGATGAAAG GTAGTCTAGT ACCTCCTGTG
5601 ATATTATCCC ATTCCATGCG GGGTATCGTA TGCTTCCTTC AGCACTACCC
5651 TTTAGCTGTT CTATATGCTG CCACTCCTCA ATTGGATTAG TCTCATCCTT
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5701 CAATGCTATC ATTTCCTTTG ATATTGGATC ATCTAAGAAA CCATTATTAT
5751 CATGACATTA ACCTATAAAA ATAGGCGTAT CACGAGGCCC TTTCGTC

[SEQ ID NO:185 pRS425

<210>185

<211>6849

<212> DNA
<213>artificial sequence
<220>

<223> yeast plasmid
<400> 185

1 TCGCGCGTTT CGGTGATGAC GGTGAAAACC TCTGACACAT GCAGCTCCCG
51 GAGACGGTCA CAGCTTGTCT GTAAGCGGAT GCCGGGAGCA GACAAGCCCG
101 TCAGGGCGCG TCAGCGGGTG TTGGCGGGTG TCGGGGCTGG CTTAACTATG
151 CGGCATCAGA GCAGATTGTA CTGAGAGTGC ACCATATCGA CTACGTCGTA
201 AGGCCGTTTC TGACAGAGTA AAATTCTTGA GGGAACTTTC ACCATTATGG
251 GAAATGCTTC AAGAAGGTAT TGACTTAAAC TCCATCAAAT GGTCAGGTCA
301 TTGAGTGTTT TTTATTTGTT GTATTTTTTT TTTTTTAGAG AAAATCCTCC
351 AATATCAAAT TAGGAATCGT AGTTTCATGA TTTTCTGTTA CACCTAACTT
401 TTTGTGTGGT GCCCTCCTCC TTGTCAATAT TAATGTTAAA GTGCAATTCT
451 TTTTCCTTAT CACGTTGAGC CATTAGTATC AATTTGCTTA CCTGTATTCC
501 TTTACTATCC TCCTTTTTCT CCTTCTTGAT AAATGTATGT AGATTGCGTA
551 TATAGTTTCG TCTACCCTAT GAACATATTC CATTTTGTAATTTCGTGTCG
601 TTTCTATTAT GAATTTCATT TATAAAGTTT ATGTACAAAT ATCATAAAAA
651 AAGAGAATCT TTTTAAGCAA GGATTTTCTT AACTTCTTCG GCGACAGCAT
701 CACCGACTTC GGTGGTACTG TTGGAACCAC CTAAATCACC AGTTCTGATA
751 CCTGCATCCA AAACCTTTTT AACTGCATCT TCAATGGCCT TACCTTCTTC
801 AGGCAAGTTC AATGACAATT TCAACATCAT TGCAGCAGAC AAGATAGTGG
851 CGATAGGGTC AACCTTATTC TTTGGCAAAT CTGGAGCAGA ACCGTGGCAT
901 GGTTCGTACA AACCAAATGC GGTGTTCTTG TCTGGCAAAG AGGCCAAGGA
951 CGCAGATGGC AACAAACCCA AGGAACCTGG GATAACGGAG GCTTCATCGG
1001 AGATGATATC ACCAAACATG TTGCTGGTGA TTATAATACC ATTTAGGTGG
1051 GTTGGGTTCT TAACTAGGAT CATGGCGGCA GAATCAATCA ATTGATGTTG
1101 AACCTTCAAT GTAGGGAATT CGTTCTTGAT GGTTTCCTCC ACAGTTTTTC
1151 TCCATAATCT TGAAGAGGCC AAAAGATTAG CTTTATCCAA GGACCAAATA
1201 GGCAATGGTG GCTCATGTTG TAGGGCCATG AAAGCGGCCA TTCTTGTGAT
1251 TCTTTGCACT TCTGGAACGG TGTATTGTTC ACTATCCCAA GCGACACCAT
1301 CACCATCGTC TTCCTTTCTC TTACCAAAGT AAATACCTCC CACTAATTCT
1351 CTGACAACAA CGAAGTCAGT ACCTTTAGCA AATTGTGGCT TGATTGGAGA
1401 TAAGTCTAAA AGAGAGTCGG ATGCAAAGTT ACATGGTCTT AAGTTGGCGT
1451 ACAATTGAAG TTCTTTACGG ATTTTTAGTA AACCTTGTTC AGGTCTAACA
1501 CTACCGGTAC CCCATTTAGG ACCAGCCACA GCACCTAACA AAACGGCATC
1551 AACCTTCTTG GAGGCTTCCA GCGCCTCATC TGGAAGTGGG ACACCTGTAG
1601 CATCGATAGC AGCACCACCA ATTAAATGAT TTTCGAAATC GAACTTGACA
1651 TTGGAACGAA CATCAGAAAT AGCTTTAAGA ACCTTAATGG CTTCGGCTGT
1701 GATTTCTTGA CCAACGTGGT CACCTGGCAA AACGACGATC TTCTTAGGGG
1751 CAGACATAGG GGCAGACATT AGAATGGTAT ATCCTTGAAA TATATATATA
1801 TATTGCTGAA ATGTAAAAGG TAAGAAAAGT TAGAAAGTAA GACGATTGCT
1851 AACCACCTAT TGGAAAAAAC AATAGGTCCT TAAATAATAT TGTCAACTTC
1901 AAGTATTGTG ATGCAAGCAT TTAGTCATGA ACGCTTCTCT ATTCTATATG
1951 AAAAGCCGGT TCCGGCCTCT CACCTTTCCT TTTTCTCCCA ATTTTTCAGT
2001 TGAAAAAGGT ATATGCGTCA GGCGACCTCT GAAATTAACA AAAAATTTCC
2051 AGTCATCGAATTTGATTCTG TGCGATAGCG CCCCTGTGTG TTCTCGTTAT
2101 GTTGAGGAAA AAAATAATGG TTGCTAAGAG ATTCGAACTC TTGCATCTTA
2151 CGATACCTGA GTATTCCCAC AGTTAACTGC GGTCAAGATA TTTCTTGAAT
2201 CAGGCGCCTT AGACCGCTCG GCCAAACAAC CAATTACTTG TTGAGAAATA
2251 GAGTATAATT ATCCTATAAA TATAACGTTT TTGAACACAC ATGAACAAGG
2301 AAGTACAGGA CAATTGATTT TGAAGAGAAT GTGGATTTTG ATGTAATTGT
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2351 TGGGATTCCA TTTTTAATAA GGCAATAATA TTAGGTATGT GGATATACTA
2401 GAAGTTCTCC TCGACCGTCG ATATGCGGTG TGAAATACCG CACAGATGCG
2451 TAAGGAGAAA ATACCGCATC AGGAAATTGT AAACGTTAAT ATTTTGTTAA
2501 AATTCGCGTT AAATTTTTGT TAAATCAGCT CATTTTTTAA CCAATAGGCC
2551 GAAATCGGCA AAATCCCTTA TAAATCAAAA GAATAGACCG AGATAGGGTT
2601 GAGTGTTGTT CCAGTTTGGA ACAAGAGTCC ACTATTAAAG AACGTGGACT
2651 CCAACGTCAA AGGGCGAAAA ACCGTCTATC AGGGCGATGG CCCACTACGT
2701 GAACCATCAC CCTAATCAAG TTTTTTGGGG TCGAGGTGCC GTAAAGCACT
2751 AAATCGGAAC CCTAAAGGGA GCCCCCGATT TAGAGCTTGA CGGGGAAAGC
2801 CGGCGAACGT GGCGAGAAAG GAAGGGAAGA AAGCGAAAGG AGCGGGCGCT
2851 AGGGCGCTGG CAAGTGTAGC GGTCACGCTG CGCGTAACCA CCACACCCGC
2901 CGCGCTTAAT GCGCCGCTAC AGGGCGCGTC GCGCCATTCG CCATTCAGGC
2951 TGCGCAACTG TTGGGAAGGG CGATCGGTGC GGGCCTCTTC GCTATTACGC
3001 CAGCTGGCGA AAGGGGGATG TGCTGCAAGG CGATTAAGTT GGGTAACGCC
3051 AGGGTTTTCC CAGTCACGAC GTTGTAAAAC GACGGCCAGT GAGCGCGCGT
3101 AATACGACTC ACTATAGGGC GAATTGGGTA CCGGGCCCCC CCTCGAGGTC
3151 GACGGTATCG ATAAGCTTGA TATCGAATTC CTGCAGCCCG GGGGATCCAC
3201 TAGTTCTAGA GCGGCCGCCA CCGCGGTGGA GCTCCAGCTT TTGTTCCCTT
3251 TAGTGAGGGT TAATTGCGCG CTTGGCGTAA TCATGGTCAT AGCTGTTTCC
3301 TGTGTGAAAT TGTTATCCGC TCACAATTCC ACACAACATA GGAGCCGGAA
3351 GCATAAAGTG TAAAGCCTGG GGTGCCTAAT GAGTGAGGTA ACTCACATTA
3401 ATTGCGTTGC GCTCACTGCC CGCTTTCCAG TCGGGAAACC TGTCGTGCCA
3451 GCTGCATTAA TGAATCGGCC AACGCGCGGG GAGAGGCGGT TTGCGTATTG
3501 GGCGCTCTTC CGCTTCCTCG CTCACTGACT CGCTGCGCTC GGTCGTTCGG
3551 CTGCGGCGAG CGGTATCAGC TCACTCAAAG GCGGTAATAC GGTTATCCAC
3601 AGAATCAGGG GATAACGCAG GAAAGAACAT GTGAGCAAAA GGCCAGCAAA
3651 AGGCCAGGAA CCGTAAAAAG GCCGCGTTGC TGGCGTTTTT CCATAGGCTC
3701 CGCCCCCCTG ACGAGCATCA CAAAAATCGA CGCTCAAGTC AGAGGTGGCG
3751 AAACCCGACA GGACTATAAA GATACCAGGC GTTTCCCCCT GGAAGCTCCC
3801 TCGTGCGCTC TCCTGTTCCG ACCCTGCCGC TTACCGGATA CCTGTCCGCC
3851 TTTCTCCCTT CGGGAAGCGT GGCGCTTTCT CATAGCTCAC GCTGTAGGTA
3901 TCTCAGTTCG GTGTAGGTCG TTCGCTCCAA GCTGGGCTGT GTGCACGAAC
3951 CCCCCGTTCA GCCCGACCGC TGCGCCTTAT CCGGTAACTATCGTCTTGAG
4001 TCCAACCCGG TAAGACACGA CTTATCGCCA CTGGCAGCAG CCACTGGTAA
4051 CAGGATTAGC AGAGCGAGGT ATGTAGGCGG TGCTACAGAG TTCTTGAAGT
4101 GGTGGCCTAA CTACGGCTAC ACTAGAAGGA CAGTATTTGG TATCTGCGCT
4151 CTGCTGAAGC CAGTTACCTT CGGAAAAAGA GTTGGTAGCT CTTGATCCGG
4201 CAAACAAACC ACCGCTGGTA GCGGTGGTTT TTTTGTTTGC AAGCAGCAGA
4251 TTACGCGCAG AAAAAAAGGA TCTCAAGAAG ATCCTTTGAT CTTTTCTACG
4301 GGGTCTGACG CTCAGTGGAA CGAAAACTCA CGTTAAGGGA TTTTGGTCAT
4351 GAGATTATCA AAAAGGATCT TCACCTAGAT CCTTTTAAAT TAAAAATGAA
4401 GTTTTAAATC AATCTAAAGT ATATATGAGT AAACTTGGTC TGACAGTTAC
4451 CAATGCTTAA TCAGTGAGGC ACCTATCTCA GCGATCTGTC TATTTCGTTC
4501 ATCCATAGTT GCCTGACTCC CCGTCGTGTA GATAACTACG ATACGGGAGG
4551 GCTTACCATC TGGCCCCAGT GCTGCAATGA TACCGCGAGA CCCACGCTCA
4601 CCGGCTCCAG ATTTATCAGC AATAAACCAG CCAGCCGGAA GGGCCGAGCG
4651 CAGAAGTGGT CCTGCAACTT TATCCGCCTC CATCCAGTCT ATTAATTGTT
4701 GCCGGGAAGC TAGAGTAAGT AGTTCGCCAG TTAATAGTTT GCGCAACGTT
4751 GTTGCCATTG CTACAGGCAT CGTGGTGTCA CGCTCGTCGT TTGGTATGGC
4801 TTCATTCAGC TCCGGTTCCC AACGATCAAG GCGAGTTACA TGATCCCCCA
4851 TGTTGTGCAA AAAAGCGGTT AGCTCCTTCG GTCCTCCGAT CGTTGTCAGA
4901 AGTAAGTTGG CCGCAGTGTT ATCACTCATG GTTATGGCAG CACTGCATAA
4951 TTCTCTTACT GTCATGCCAT CCGTAAGATG CTTTTCTGTG ACTGGTGAGT
5001 ACTCAACCAA GTCATTCTGA GAATAGTGTA TGCGGCGACC GAGTTGCTCT
5051 TGCCCGGCGT CAATACGGGA TAATACCGCG CCACATAGCA GAACTTTAAA
5101 AGTGCTCATC ATTGGAAAAC GTTCTTCGGG GCGAAAACTC TCAAGGATCT
5151 TACCGCTGTT GAGATCCAGT TCGATGTAAC CCACTCGTGC ACCCAACTGA
5201 TCTTCAGCAT CTTTTACTTT CACCAGCGTT TCTGGGTGAG CAAAAACAGG
5251 AAGGCAAAAT GCCGCAAAAA AGGGAATAAG GGCGACACGG AAATGTTGAA
5301 TACTCATACT CTTCCTTTTT CAATATTATT GAAGCATTTA TCAGGGTTAT
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5351 TGTCTCATGA GCGGATACAT ATTTGAATGT ATTTAGAAAA ATAAACAAAT
5401 AGGGGTTCCG CGCACATTTC CCCGAAAAGT GCCACCTGAA CGAAGCATCT
5451 GTGCTTCATT TTGTAGAACA AAAATGCAAC GCGAGAGCGC TAATTTTTCA
5501 AACAAAGAAT CTGAGCTGCA TTTTTACAGA ACAGAAATGC AACGCGAAAG
5551 CGCTATTTTA CCAACGAAGA ATCTGTGCTT CATTTTTGTA AAACAAAAAT
5601 GCAACGCGAG AGCGCTAATT TTTCAAACAA AGAATCTGAG CTGCATTTTT
5651 ACAGAACAGA AATGCAACGC GAGAGCGCTA TTTTACCAAC AAAGAATCTA
5701 TACTTCTTTT TTGTTCTACA AAAATGCATC CCGAGAGCGC TATTTTTCTA
5751 ACAAAGCATC TTAGATTACT TTTTTTCTCC TTTGTGCGCT CTATAATGCA
5801 GTCTCTTGAT AACTTTTTGC ACTGTAGGTC CGTTAAGGTT AGAAGAAGGC
5851 TACTTTGGTG TCTATTTTCT CTTCCATAAA AAAAGCCTGA CTCCACTTCC
5901 CGCGTTTACT GATTACTAGC GAAGCTGCGG GTGCATTTTT TCAAGATAAA
5951 GGCATCCCCG ATTATATTCT ATACCGATGT GGATTGCGCA TACTTTGTGA
6001 ACAGAAAGTG ATAGCGTTGA TGATTCTTCA TTGGTCAGAA AATTATGAAC
6051 GGTTTCTTCT ATTTTGTCTC TATATACTAC GTATAGGAAA TGTTTACATT
6101 TTCGTATTGT TTTCGATTCA CTCTATGAAT AGTTCTTACT ACAATTTTTT
6151 TGTCTAAAGA GTAATACTAG AGATAAACAT AAAAAATGTA GAGGTCGAGT
6201 TTAGATGCAA GTTCAAGGAG CGAAAGGTGG ATGGGTAGGT TATATAGGGA
6251 TATAGCACAG AGATATATAG CAAAGAGATA CTTTTGAGCA ATGTTTGTGG
6301 AAGCGGTATT CGCAATATTT TAGTAGCTCG TTACAGTCCG GTGCGTTTTT
6351 GGTTTTTTGA AAGTGCGTCT TCAGAGCGCT TTTGGTTTTC AAAAGCGCTC
6401 TGAAGTTCCT ATACTTTCTA GAGAATAGGA ACTTCGGAAT AGGAACTTCA
6451 AAGCGTTTCC GAAAACGAGC GCTTCCGAAA ATGCAACGCG AGCTGCGCAC
6501 ATACAGCTCA CTGTTCACGT CGCACCTATATCTGCGTGTT GCCTGTATAT
6551 ATATATACAT GAGAAGAACG GCATAGTGCG TGTTTATGCT TAAATGCGTA
6601 CTTATATGCG TCTATTTATG TAGGATGAAA GGTAGTCTAG TACCTCCTGT
6651 GATATTATCC CATTCCATGC GGGGTATCGT ATGCTTCCTT CAGCACTACC
6701 CTTTAGCTGT TCTATATGCT GCCACTCCTC AATTGGATTA GTCTCATCCT
6751 TCAATGCTAT CATTTCCTTT GATATTGGAT CATACTAAGA AACCATTATT
6801 ATCATGACAT TAACCTATAA AAATAGGCGT ATCACGAGGC CCTTTCGTC

[SEQ ID NO:186 pJ251

<210>186

<211>1937

<212> DNA
<213>artificial sequence
<220>

<223> plasmid

<400> 186

ACAGCTGTCAGCGCTAAAAGATGCCTGGCAGTTCCCTACTCTCGCCGCTG
CGCTCGGTCGTTCGGCTGCGGGACCTCAGCGCTAGCGGAGTGTATACTGG
CTTACTATGTTGGCACTGATGAGGGTGTCAGTGAAGTGCTTCATGTGGCA
GGAGAAAAAAGGCTGCACCGGTGCGTCAGCAGAATATGTGATACAGGATA
TATTCCGCTTCCTCGCTCACTGACTCGCTACGCTCGGTCGTTCGACTGCG
GCGAGCGGAAATGGCTTACGAACGGGGCGGAGATTTCCTGGAAGATGCCA
GGAAGATACTTAACAGGGAAGTGAGAGGGCCGCGGCAAAGCCGTTTTTCC
ATAGGCTCCGCCCCCCTGACAAGCATCACGAAATCTGACGCTCAAATCAG
TGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGG
CGGCTCCCTCGTGCGCTCTCCTGTTCCTGCCTTTCGGTTTACCGGTGTCA
TTCCGCTGTTATGGCCGCGTTTGTCTCATTCCACGCCTGACACTCAGTTC
CGGGTAGGCAGTTCGCTCCAAGCTGGACTGTATGCACGAACCCCCCGTTC
AGTCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCG
GAAAGACATGCAAAAGCACCACTGGCAGCAGCCACTGGTAATTGATTTAG
AGGAGTTAGTCTTGAAGTCATGCGCCGGTTAAGGCTAAACTGAAAGGACA
AGTTTTGGTGACTGCGCTCCTCCAAGCCAGTTACCTCGGTTCAAAGAGTT
GGTAGCTCAGAGAACCTTCGAAAAACCGCCCTGCAAGGCGGTTTTTTCGT
TTTCAGAGCAAGAGATTACGCGCAGACCAAAACGATCTCAAGAAGATCAT
CTTATTAAGCTTAGAAAAACTCATCGAGCATCAAATGAAACTGCAATTTA
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TTCATATCAGGATTATCAATACCATATTTTTGAAAAAGCCGTTTCTGTAA
TGAAGGAGAAAACTCACCGAGGCAGTTCCATAGGATGGCAAGATCCTGGT
ATCGGTCTGCGATTCCGACTCGTCCAACATCAATACAACCTATTAATTTC
CCCTCGTCAAAAATAAGGTTATCAAGTGAGAAATCACCATGAGTGACGAC
TGAATCCGGTGAGAATGGCAAAAGTTTATGCATTTCTTTCCAGACTTGTT
CAACAGGCCAGCCATTACGCTCGTCATCAAAATCACTCGCATCAACCAAA
CCGTTATTCATTCGTGATTGCGCCTGAGCGAGGCGAAATACGCGATCGCT
GTTAAAAGGACAATTACAAACAGGAATCGAGTGCAACCGGCGCAGGAACA
CTGCCAGCGCATCAACAATATTTTCACCTGAATCAGGATATTCTTCTAAT
ACCTGGAACGCTGTTTTTCCGGGGATCGCAGTGGTGAGTAACCATGCATC
ATCAGGAGTACGGATAAAATGCTTGATGGTCGGAAGTGGCATAAATTCCG
TCAGCCAGTTTAGTCTGACCATCTCATCTGTAACATCATTGGCAACGCTA
CCTTTGCCATGTTTCAGAAACAACTCTGGCGCATCGGGCTTCCCATACAA
GCGATAGATTGTCGCACCTGATTGCCCGACATTATCGCGAGCCCATTTAT
ACCCATATAAATCAGCATCCATGTTGGAATTTAATCGCGGCCTCGACGTT
TCCCGTTGAATATGGCTCATATTCTTCCTTTTTCAATATTATTGAAGCAT
TTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGA
AAAATAAACAAATAGGGGTCAGTGTTACAACCAATTAACCAATTCTGAAC
ATTATCGCGAGCCCATTTATACCTGAATATGGCTCATAACACCCCTTGCA
GTGCGACTAACGGCATGAAGCTCGTCGGGGAGCGCTG

[SEQ ID NO:187 iroK primer

<210>187

<211>87

<212> DNA

<213>artificial sequence

<220>

<223> oligonucleotide

<400> 187
AATTCGTGGAAGAAAGGGGAGTTGAAGCCGGCATTACGCGATTTC

ATCGCCATTGTGCAGGAACGTTTGGCAAGCGTAACGGCATAA

[SEQ ID NO:188 iroK primer

<210>188

<211>87

<212> DNA

<213>artificial sequence

<220>

<223> oligonucleotide

<400> 188
AGCTTTATGCCGTTACGCTTGCCAAACGTTCCTGCACAATGGCGATGAAA

TCGCGTAATGCCGGCTTCAACTCCCCTTTCTTCCACG

[SEQ ID NO:189 pkk223-mcr

<210>150

<211>8251

<212> DNA
<213>artificial sequence
<220>

<223>

<400> 150

TTCGCTAGCAGGAGCTAAGGAAGCTAAAATGTCCGGTACGGGTCGTTTGG
CTGGTAAAATTGCATTGATCACCGGTGGTGCTGGTAACATTGGTTCCGAG
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CTGACCCGCCGTTTTCTGGCCGAGGGTGCGACGGTTATTATCAGCGGCCG
TAACCGTGCGAAGCTGACCGCGCTGGCCGAGCGCATGCAAGCCGAGGCCG
GCGTGCCGGCCAAGCGCATTGATTTGGAGGTGATGGATGGTTCCGACCCT
GTGGCTGTCCGTGCCGGTATCGAGGCAATCGTCGCTCGCCACGGTCAGAT
TGACATTCTGGTTAACAACGCGGGCTCCGCCGGTGCCCAACGTCGCTTGG
CGGAAATTCCGCTGACGGAGGCAGAATTGGGTCCGGGTGCGGAGGAGACT
TTGCACGCTTCGATCGCGAATCTGTTGGGCATGGGTTGGCACCTGATGCG
TATTGCGGCTCCGCACATGCCAGTTGGCTCCGCAGTTATCAACGTTTCGA
CTATTTTCTCGCGCGCAGAGTACTATGGTCGCATTCCGTACGTTACCCCG
AAGGCAGCGCTGAACGCTTTGTCCCAGCTGGCTGCCCGCGAGCTGGGCGC
TCGTGGCATCCGCGTTAACACTATTTTCCCAGGTCCTATTGAGTCCGACC
GCATCCGTACCGTGTTTCAACGTATGGATCAACTGAAGGGTCGCCCGGAG
GGCGACACCGCCCATCACTTTTTGAACACCATGCGCCTGTGCCGCGCAAA
CGACCAAGGCGCTTTGGAACGCCGCTTTCCGTCCGTTGGCGATGTTGCTG
ATGCGGCTGTGTTTCTGGCTTCTGCTGAGAGCGCGGCACTGTCGGGTGAG
ACGATTGAGGTCACCCACGGTATGGAACTGCCGGCGTGTAGCGAAACCTC
CTTGTTGGCGCGTACCGATCTGCGTACCATCGACGCGAGCGGTCGCACTA
CCCTGATTTGCGCTGGCGATCAAATTGAAGAAGTTATGGCCCTGACGGGC
ATGCTGCGTACGTGCGGTAGCGAAGTGATTATCGGCTTCCGTTCTGCGGC
TGCCCTGGCGCAATTTGAGCAGGCAGTGAATGAATCTCGCCGTCTGGCAG
GTGCGGATTTCACCCCGCCGATCGCTTTGCCGTTGGACCCACGTGACCCG
GCCACCATTGATGCGGTTTTCGATTGGGGCGCAGGCGAGAATACGGGTGG
CATCCATGCGGCGGTCATTCTGCCGGCAACCTCCCACGAACCGGCTCCGT
GCGTGATTGAAGTCGATGACGAACGCGTCCTGAATTTCCTGGCCGATGAA
ATTACCGGCACCATCGTTATTGCGAGCCGTTTGGCGCGCTATTGGCAATC
CCAACGCCTGACCCCGGGTGCCCGTGCCCGCGGTCCGCGTGTTATCTTTC
TGAGCAACGGTGCCGATCAAAATGGTAATGTTTACGGTCGTATTCAATCT
GCGGCGATCGGTCAATTGATTCGCGTTTGGCGTCACGAGGCGGAGTTGGA
CTATCAACGTGCATCCGCCGCAGGCGATCACGTTCTGCCGCCGGTTTGGG
CGAACCAGATTGTCCGTTTCGCTAACCGCTCCCTGGAAGGTCTGGAGTTC
GCGTGCGCGTGGACCGCACAGCTGCTGCACAGCCAACGTCATATTAACGA
AATTACGCTGAACATTCCAGCCAATATTAGCGCGACCACGGGCGCACGTT
CCGCCAGCGTCGGCTGGGCCGAGTCCTTGATTGGTCTGCACCTGGGCAAG
GTGGCTCTGATTACCGGTGGTTCGGCGGGCATCGGTGGTCAAATCGGTCG
TCTGCTGGCCTTGTCTGGCGCGCGTGTGATGCTGGCCGCTCGCGATCGCC
ATAAATTGGAACAGATGCAAGCCATGATTCAAAGCGAATTGGCGGAGGTT
GGTTATACCGATGTGGAGGACCGTGTGCACATCGCTCCGGGTTGCGATGT
GAGCAGCGAGGCGCAGCTGGCAGATCTGGTGGAACGTACGCTGTCCGCAT
TCGGTACCGTGGATTATTTGATTAATAACGCCGGTATTGCGGGCGTGGAG
GAGATGGTGATCGACATGCCGGTGGAAGGCTGGCGTCACACCCTGTTTGC
CAACCTGATTTCGAATTATTCGCTGATGCGCAAGTTGGCGCCGCTGATGA
AGAAGCAAGGTAGCGGTTACATCCTGAACGTTTCTTCCTATTTTGGCGGT
GAGAAGGACGCGGCGATTCCTTATCCGAACCGCGCCGACTACGCCGTCTC
CAAGGCTGGCCAACGCGCGATGGCGGAAGTGTTCGCTCGTTTCCTGGGTC
CAGAGATTCAGATCAATGCTATTGCCCCAGGTCCGGTTGAAGGCGACCGC
CTGCGTGGTACCGGTGAGCGTCCGGGCCTGTTTGCTCGTCGCGCCCGTCT
GATCTTGGAGAATAAACGCCTGAACGAATTGCACGCGGCTTTGATTGCTG
CGGCCCGCACCGATGAGCGCTCGATGCACGAGTTGGTTGAATTGTTGCTG
CCGAACGACGTGGCCGCGTTGGAGCAGAACCCAGCGGCCCCTACCGCGCT
GCGTGAGCTGGCACGCCGCTTCCGTAGCGAAGGTGATCCGGCGGCAAGCT
CCTCGTCCGCCTTGCTGAATCGCTCCATCGCTGCCAAGCTGTTGGCTCGC
TTGCATAACGGTGGCTATGTGCTGCCGGCGGATATTTTTGCAAATCTGCC
TAATCCGCCGGACCCGTTCTTTACCCGTGCGCAAATTGACCGCGAAGCTC
GCAAGGTGCGTGATGGTATTATGGGTATGCTGTATCTGCAGCGTATGCCA
ACCGAGTTTGACGTCGCTATGGCAACCGTGTACTATCTGGCCGATCGTAA
CGTGAGCGGCGAAACTTTCCATCCGTCTGGTGGTTTGCGCTACGAGCGTA
CCCCGACCGGTGGCGAGCTGTTCGGCCTGCCATCGCCGGAACGTCTGGCG
GAGCTGGTTGGTAGCACGGTGTACCTGATCGGTGAACACCTGACCGAGCA
CCTGAACCTGCTGGCTCGTGCCTATTTGGAGCGCTACGGTGCCCGTCAAG
TGGTGATGATTGTTGAGACGGAAACCGGTGCGGAAACCATGCGTCGTCTG
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TTGCATGATCACGTCGAGGCAGGTCGCCTGATGACTATTGTGGCAGGTGA
TCAGATTGAGGCAGCGATTGACCAAGCGATCACGCGCTATGGCCGTCCGG
GTCCGGTGGTGTGCACTCCATTCCGTCCACTGCCAACCGTTCCGCTGGTC
GGTCGTAAAGACTCCGATTGGAGCACCGTTTTGAGCGAGGCGGAATTTGC
GGAACTGTGTGAGCATCAGCTGACCCACCATTTCCGTGTTGCTCGTAAGA
TCGCCTTGTCGGATGGCGCGTCGCTGGCGTTGGTTACCCCGGAAACGACT
GCGACTAGCACCACGGAGCAATTTGCTCTGGCGAACTTCATCAAGACCAC
CCTGCACGCGTTCACCGCGACCATCGGTGTTGAGTCGGAGCGCACCGCGC
AACGTATTCTGATTAACCAGGTTGATCTGACGCGCCGCGCCCGTGCGGAA
GAGCCGCGTGACCCGCACGAGCGTCAGCAGGAATTGGAACGCTTCATTGA
AGCCGTTCTGCTGGTTACCGCTCCGCTGCCTCCTGAGGCAGACACGCGCT
ACGCAGGCCGTATTCACCGCGGTCGTGCGATTACCGTCTAATAGAAGCTT
GGCTGTTTTGGCGGATGAGAGAAGATTTTCAGCCTGATACAGATTAAATC
AGAACGCAGAAGCGGTCTGATAAAACAGAATTTGCCTGGCGGCAGTAGCG
CGGTGGTCCCACCTGACCCCATGCCGAACTCAGAAGTGAAACGCCGTAGC
GCCGATGGTAGTGTGGGGTCTCCCCATGCGAGAGTAGGGAACTGCCAGGC
ATCAAATAAAACGAAAGGCTCAGTCGAAAGACTGGGCCTTTCGTTTTATC
TGTTGTTTGTCGGTGAACGCTCTCCTGAGTAGGACAAATCCGCCGGGAGC
GGATTTGAACGTTGCGAAGCAACGGCCCGGAGGGTGGCGGGCAGGACGCC
CGCCATAAACTGCCAGGCATCAAATTAAGCAGAAGGCCATCCTGACGGAT
GGCCTTTTTGCGTTTCTACAAACTCTTTTGTTTATTTTTCTAAATACATT
CAAATATGTATCCGCTCATGAGACAATAACCCTGATAAATGCTTCAATAA
TATTGAAAAAGGAAGAGTATGAGTATTCAACATTTCCGTGTCGCCCTTAT
TCCCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGC
TGGTGAAAGTAAAAGATGCTGAAGATCAGTTGGGTGCACGAGTGGGTTAC
ATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTTCGCCCCGA
AGAACGTTTTCCAATGATGAGCACTTTTAAAGTTCTGCTATGTGGCGCGG
TATTATCCCGTGTTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACAC
TATTCTCAGAATGACTTGGTTGAGTACTCACCAGTCACAGAAAAGCATCT
TACGGATGGCATGACAGTAAGAGAATTATGCAGTGCTGCCATAACCATGA
GTGATAACACTGCGGCCAACTTACTTCTGACAACGATCGGAGGACCGAAG
GAGCTAACCGCTTTTTTGCACAACATGGGGGATCATGTAACTCGCCTTGA
TCGTTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACA
CCACGATGCTGTAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCG
AACTACTTACTCTAGCTTCCCGGCAACAATTAATAGACTGGATGGAGGCG
GATAAAGTTGCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTT
TATTGCTGATAAATCTGGAGCCGGTGAGCGTGGGTCTCGCGGTATCATTG
CAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACG
ACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCTGAGAT
AGGTGCCTCACTGATTAAGCATTGGTAACTGTCAGACCAAGTTTACTCAT
ATATACTTTAGATTGATTTAAAACTTCATTTTTAATTTAAAAGGATCTAG
GTGAAGATCCTTTTTGATAATCTCATGACCAAAATCCCTTAACGTGAGTT
TTCGTTCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTTCTT
GAGATCCTTTTTTTCTGCGCGTAATCTGCTGCTTGCAAACAAAAAAACCA
CCGCTACCAGCGGTGGTTTGTTTGCCGGATCAAGAGCTACCAACTCTTTT
TCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAATACTGTCCTTC
TAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAACTCTGTAGCACCGCCT
ACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGCTGCCAGTGGCGA
TAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGG
CGCAGCGGTCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAG
CGAACGACCTACACCGAACTGAGATACCTACAGCGTGAGCATTGAGAAAG
CGCCACGCTTCCCGAAGGGAGAAAGGCGGACAGGTATCCGGTAAGCGGCA
GGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAACGCCTGG
TATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATT
TTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAAAACGCCAGCAACG
CGGCCTTTTTACGGTTCCTGGCCTTTTGCTGGCCTTTTGCTCACATGTTC
TTTCCTGCGTTATCCCCTGATTCTGTGGATAACCGTATTACCGCCTTTGA
GTGAGCTGATACCGCTCGCCGCAGCCGAACGACCGAGCGCAGCGAGTCAG
TGAGCGAGGAAGCGGAAGAGCGCCTGATGCGGTATTTTCTCCTTACGCAT
CTGTGCGGTATTTCACACCGCATATGGTGCACTCTCAGTACAATCTGCTC
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TGATGCCGCATAGTTAAGCCAGTATACACTCCGCTATCGCTACGTGACTG
GGTCATGGCTGCGCCCCGACACCCGCCAACACCCGCTGACGCGCCCTGAC
GGGCTTGTCTGCTCCCGGCATCCGCTTACAGACAAGCTGTGACCGTCTCC
GGGAGCTGCATGTGTCAGAGGTTTTCACCGTCATCACCGAAACGCGCGAG
GCAGCTGCGGTAAAGCTCATCAGCGTGGTCGTGAAGCGATTCACAGATGT
CTGCCTGTTCATCCGCGTCCAGCTCGTTGAGTTTCTCCAGAAGCGTTAAT
GTCTGGCTTCTGATAAAGCGGGCCATGTTAAGGGCGGTTTTTTCCTGTTT
GGTCACTGATGCCTCCGTGTAAGGGGGATTTCTGTTCATGGGGGTAATGA
TACCGATGAAACGAGAGAGGATGCTCACGATACGGGTTACTGATGATGAA
CATGCCCGGTTACTGGAACGTTGTGAGGGTAAACAACTGGCGGTATGGAT
GCGGCGGGACCAGAGAAAAATCACTCAGGGTCAATGCCAGCGCTTCGTTA
ATACAGATGTAGGTGTTCCACAGGGTAGCCAGCAGCATCCTGCGATGCAG
ATCCGGAACATAATGGTGCAGGGCGCTGACTTCCGCGTTTCCAGACTTTA
CGAAACACGGAAACCGAAGACCATTCATGTTGTTGCTCAGGTCGCAGACG
TTTTGCAGCAGCAGTCGCTTCACGTTCGCTCGCGTATCGGTGATTCATTC
TGCTAACCAGTAAGGCAACCCCGCCAGCCTAGCCGGGTCCTCAACGACAG
GAGCACGATCATGCGCACCCGTGGCCAGGACCCAACGCTGCCCGAGATGC
GCCGCGTGCGGCTGCTGGAGATGGCGGACGCGATGGATATGTTCTGCCAA
GGGTTGGTTTGCGCATTCACAGTTCTCCGCAAGAATTGATTGGCTCCAAT
TCTTGGAGTGGTGAATCCGTTAGCGAGGTGCCGCCGGCTTCCATTCAGGT
CGAGGTGGCCCGGCTCCATGCACCGCGACGCAACGCGGGGAGGCAGACAA
GGTATAGGGCGGCGCCTACAATCCATGCCAACCCGTTCCATGTGCTCGCC
GAGGCGGCATAAATCGCCGTGACGATCAGCGGTCCAGTGATCGAAGTTAG
GCTGGTAAGAGCCGCGAGCGATCCTTGAAGCTGTCCCTGATGGTCGTCAT
CTACCTGCCTGGACAGCATGGCCTGCAACGCGGGCATCCCGATGCCGCCG
GAAGCGAGAAGAATCATAATGGGGAAGGCCATCCAGCCTCGCGTCGCGAA
CGCCAGCAAGACGTAGCCCAGCGCGTCGGCCGCCATGCCGGCGATAATGG
CCTGCTTCTCGCCGAAACGTTTGGTGGCGGGACCAGTGACGAAGGCTTGA
GCGAGGGCGTGCAAGATTCCGAATACCGCAAGCGACAGGCCGATCATCGT
CGCGCTCCAGCGAAAGCGGTCCTCGCCGAAAATGACCCAGAGCGCTGCCG
GCACCTGTCCTACGAGTTGCATGATAAAGAAGACAGTCATAAGTGCGGCG
ACGATAGTCATGCCCCGCGCCCACCGGAAGGAGCTGACTGGGTTGAAGGC
TCTCAAGGGCATCGGTCGACGCTCTCCCTTATGCGACTCCTGCATTAGGA
AGCAGCCCAGTAGTAGGTTGAGGCCGTTGAGCACCGCCGCCGCAAGGAAT
GGTGCATGCAAGGAGATGGCGCCCAACAGTCCCCCGGCCACGGGGCCTGC
CACCATACCCACGCCGAAACAAGCGCTCATGAGCCCGAAGTGGCGAGCCC
GATCTTCCCCATCGGTGATGTCGGCGATATAGGCGCCAGCAACCGCACCT
GTGGCGCCGGTGATGCCGGCCACGATGCGTCCGGCGTAGAGGATCCGGGC
TTATCGACTGCACGGTGCACCAATGCTTCTGGCGTCAGGCAGCCATCGGA
AGCTGTGGTATGGCTGTGCAGGTCGTAAATCACTGCATAATTCGTGTCGC
TCAAGGCGCACTCCCGTTCTGGATAATGTTTTTTGCGCCGACATCATAAC
GGTTCTGGCAAATATTCTGAAATGAGCTGTTGACAATTAATCATCGGCTC
GTATAATGTGTGGAATTGTGAGCGGATAACAATTTCACACAGGAAACAGA

A

Page 110 of 110



