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Supplementary Data File S1. GenBank files for uric acid gene clusters assembled 1 
from Uox mouse metagenomics data, related to Figure 7. 2 
LOCUS       k127_1190663_UA_Cluster     11332 bp    DNA     linear   UNK 26-FEB-2023 3 
DEFINITION  k127_1190663 flag=0 multi=13.9975 len=105545. 4 
ACCESSION   k127_1190663 5 
VERSION     k127_1190663 6 
KEYWORDS    . 7 
SOURCE      Unknown (unknown) 8 
  ORGANISM  Unknown 9 
            Unconfirmed Organism. 10 
COMMENT      11 
FEATURES             Location/Qualifiers 12 
     CDS             complement(1..1398) 13 
                     /product="dihydropyraminidase (HyuA)" 14 
                     /translation="MKTLLKGGSVVSSSGIKAWDVLMEEGKIAAAGENLPLPRGSAGS 15 
                     REGEDVEVVDVSGKLLFPGFIDAHTHFDLHVAGTVTADDFYTGTKAAIRGGTTTIVDF 16 
                     ATQYPGETLKEGLANWHKKAEGRCSCDYGFHMSITDWNPQASREIDDMAKAGVTSYKL 17 
                     YMTYDTQVDDKTIYQILKRLKEVKGIAGVHCENSGMIAALQEEAVKEGRMGVLSHPQT 18 
                     RPFQAEAEAIQRLLRLAQVAKAPVIVVHLTCAEGLREIQAARMRGQEVFAETCPQYLL 19 
                     MDDSLYGLPGFDGARYVIAPPLRKKLDQEILWKGLNEEAIQTVSTDHCSFTLGQKELG 20 
                     LSDFRKIPGGMPGVETRGILMYSEGVKKGRISCAQMCRLLSENPAKLYGMYPKKGVIA 21 
                     PGSDGDIVVMDPEAEDVITARDQIQNVDYAPFDGLKVKGRIETVFLRGQKVVEGRQVV 22 
                     RELAGRYVSRGTYCL" 23 
     CDS             complement(1616..4234) 24 
                     /product="Selenium-dependent xanthine dehydrogenase 25 
                     (XdhAC)" 26 
                     /translation="MSSYCKVWINGKEWEGDPERKLLDVLRNDLKCKSVKDGCSEGAC 27 
                     GTCTVLADGKAVKACVQKMGRMDGKRILTVEGFSQREKDVYVYAFGEAGAVQCGFCIP 28 
                     GMVICAKGLLDQNPNPSRTEIAFAIRNNFCRCTGYKKIIDGISLAARMLRENLSPEDM 29 
                     EREKEEGKDGQEGGSPLKVGAAIHRIDVEGKVLGTGEYVDDLELPGMVYGSAVRSKYP 30 
                     RAKVLAIRTEAAKALPGVVCVLTKEDVPGKNKVGHLKQDWDTMIGVGEITHYLGDAIA 31 
                     LVAAETPEILEQAKALVEVDYEELSPMTCPADSLAKGAPDLHEGGNVLSHEHLVRGNA 32 
                     DEVIAASKYKVTRHYETPWTEHAFLEPEAAVAFPFDDGVFIYSSDQGTYDTRHETSIL 33 
                     LGLPPEKVIVENKLVGGGFGGKEDVTVQHHAALIAYLTKRTVKCRLTRKESLLIHPKR 34 
                     HPMSIDMTTACDENGKLTAMKAVVVADTGAYASLGGPVLQRACTHAAGPYNYQVIDID 35 
                     GKAIYTNNPPAGAFRGFGVTQTCFATECNLNLLAEMAGISPWEIRYRNAIRPGQVLPN 36 
                     GQIADASTGLAETLEAVKESYESSPYAGIACAMKNAGVGVGLPDTGRVRLLVQDGKVH 37 
                     IHAGASCIGQGLGTVLVQILGETLGEGLDRLVYHQPNTKEAPDSGTTSGSRQTLITGE 38 
                     AARRAALDLKAALEAEGGDWNKLEGRELYGEWLAKTDKMGSPVPNPVSHVAYGYATQV 39 
                     CILNEDGTVKKMIAAHDVGKAVNPKSVEGQIEGGVVMSLGYALTEQYPLKDCVPTAKF 40 
                     GTLGLFRADKTPEVESIIVQKEGIKEAYGAIGVGEITSIPTAPAVQGAYYRWNHDFQT 41 
                     SLPLTGTPYEKKGKKQ" 42 
                     /gene_synonym="xdhAC" 43 
     CDS             complement(4218..4457) 44 
                     /product="DUF3343 domain-containing protein" 45 
                     /translation="MARVKTEKAVFTFPTTTQAMHMEQCCKAKGRPGRLIPVPVKISA 46 
                     GCGMAWCAPLCARLELEQMAKEEKIEMEGVYELLL" 47 
     CDS             complement(4513..7515) 48 
                     /product="Putative oxidoreductase YgfK" 49 
                     /translation="MSDKMTPIPFPGLMEWMLNEHSSQGTVFGIHRPFVADKEKAYEI 50 
                     FGRKLETPFGPAAGPHTQLAQNIMAAYYAGSRFFELKTVQILDGEDLPVSKPCIKADD 51 
                     ECYNVEWSTELYVPQAFEEYVKAWFACQVMAVEFGLGAMDGFQFNMSVGYDLAGIKTE 52 
                     KIDRFIEGMKDASETPVFKACREWLFGNLGRFSRLTKEDVEKISPNICGSITLSTLHG 53 
                     CPPDEIERIAVYLLTEKKTNTFIKCNPTLLGYEYARALMDEMGYDYVAFGDFHFKDDL 54 
                     QYEDAVPMLNRLQALADEKGLEFGVKITNTFPVDIKAGELPGQEMYMSGKSLYALSMS 55 
                     VAAKLSKDFGGKLRISYSGGADAFNIEAIVDAGIWPVTMATTMLKPGGYQRLSQIGEI 56 
                     FGAKDAAVFTGVDAGRVARLVEQAKSDKYHVKAVKPLPSRKMNKEVPLIDCFAAPCKE 57 
                     GCPIHQDITAYLKLVGEGKDKEALTVITEKNPLPFITGTICAHNCMGKCTRNFYEDPV 58 
                     NIRGAKLTAAKGGYDEVLKALAEEASGIKKNGRKAAVVGGGPAGLSAAYFLAKGGFSV 59 
                     TLFEKEEKLGGVVQNVIPGFRIEEEAVEKDVSLIRAMGAELVTGKEIRDIKALKEEYE 60 
                     AVVLAVGAYQPGVLRLEEGDALNALEFLRSFKETEGHVDLGRQVVVIGGGNTAMDTAR 61 
                     AAKRNAGVEKVSLVYRRTKRYMPADAEELEMALEDGVEFAELLSPVKLSGGVLTCRRM 62 
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                     VLGDYDDSGRRGVAETDEVVEIPADRVIAAVGEKVPTKLYESLGIAVDARGRAVVNPE 63 
                     TMETSVKGLYVAGDGVKGPATVVEGIRDGRIAAEAIAGKALAKDVNPQTEEGTVYEKK 64 
                     GRLLKESGKPESSRCLACQSVCENCVEVCPNRANVSINVPGMMMHQIIHVDYMCNECG 65 
                     NCKSFCPYSSAPYLDKFTLFANEAHMADSKNNGFAVTDVQKGSVKVRLFGKMIDYTAG 66 
                     TKAAEVPEGLRGIMDTVIKSYGYLLMQG" 67 
                     /gene_synonym="ygfK_2" 68 
                     /gene_synonym="ygfK_2" 69 
     CDS             complement(7554..8885) 70 
                     /product="Putative aminohydrolase SsnA" 71 
                     /translation="MILIGNGRLVTRDPAHPFYEDGAVVTDGGEILKVGETARMKEEY 72 
                     PGAEFIDAKGGVIMPAFINTHEHIYSAMARGLSIKGYDPHGFLDILDGMWWTIDRHLT 73 
                     IEQIRQSAITTYIDSIKNGVTTVFDHHASFGEIPDSLSAIEDAAKTLGIRTCLCYEIS 74 
                     DRDGEEKAKASVLENERFIRHAQAEGGDMVAGMMGMHASFTISDKTMATCQEHKPEGA 75 
                     GYHIHVAEGIEDLHHCLKHYGKRILDRLYDWDILGEKTITAHCIYVNRHEMELLKETD 76 
                     TMVVHNPESNMGNACGCPPTMEIVRQGVLTGLGTDGYTHDVLESYKVANVLHKHHLCD 77 
                     ATAAWGEVPQMLFEGNRKIAGRYFGKELGVLKEGAAADVIVADYIPRTPMDETNINGH 78 
                     ILFGMTGRSVVTTMCNGKVLMKDRVLLGIDEEKALADVRAQAAKLWKSING" 79 
                     /gene_synonym="ssnA_2" 80 
                     /gene_synonym="ssnA_2" 81 
     CDS             9202..9870 82 
                     /product="helix-turn-helix transcriptional regulator" 83 
                     /translation="MKDHTLELLIQIARGIAKQFGSDCEIVIHDLQSKDPERSILHIE 84 
                     NGHVTNRMIGGAPSRVVLEAMDALWKYPDSLEDHLGYLTKTSDGKILKSSTLYIRDDK 85 
                     NVVRYMLSINQDITEFIGLSQSIKNLIETDEQPKEQPEQIVTNVSDLLDTLIDQSVAL 86 
                     VGKPAALMNKEEKIRAIQFLNDAGAFLITKSGDKVSKYFGISKFTLYSYIDVNNRKQE 87 
                     EGAS" 88 
     CDS             9985..11193 89 
                     /product="Diaminopropionate ammonia-lyase (YgeX)" 90 
                     /translation="MNQPIKWVENQMPKSSDSQLKVMDLEEVKKARAFHKSFPQYSKT 91 
                     PLRKLENMAGYLGVKEIYVKDESYRFGLNAFKVLGGSFAMARYIAKQTGKDVSDLPYQ 92 
                     VLTSEKLREEFGQATFFTATDGNHGRGVAWAANRLGQKAVVFMPKGSTQTRLENIRKE 93 
                     GATATIEEVNYDECVRMAAAAAAKTENGVVVQDTAWEGYEEIPAWIMQGYGTMAMEAD 94 
                     EQLSQMDCGRPTHVFVQAGVGSLAGAVQGYFANRYPDNPPTVVVVEADVAACLYKGAA 95 
                     AGDGKLRIVDGDMQTIMAGLACGEPNTISWDILKNHVKVFVSAPDWIAAKGMRMLAAP 96 
                     IKGDPQVTSGESGAAPFGVLAAVMTMDEYKDLRDAIGLDEHSKVLLFSTEGDTDPERY 97 
                     KNIVWEGKEK" 98 
                     /gene_synonym="ygeX" 99 
ORIGIN 100 
        1 CTACAGGCAA TACGTTCCCC GGCTCACATA CCGTCCTGCC AGCTCCCTAA CCACCTGGCG 101 
       61 GCCTTCCACC ACCTTCTGGC CTCTAAGGAA CACCGTTTCT ATCCTGCCTT TTACCTTAAG 102 
      121 GCCATCAAAA GGCGCATAAT CCACATTTTG GATCTGATCC CTTGCCGTGA TCACGTCCTC 103 
      181 CGCCTCCGGA TCCATGACCA CGATATCCCC GTCGCTTCCC GGGGCAATCA CGCCCTTTTT 104 
      241 GGGGTACATC CCGTAAAGCT TTGCCGGGTT TTCGGAAAGA AGGCGGCACA TCTGGGCACA 105 
      301 GGAAATCCGC CCTTTTTTTA CCCCTTCGCT GTACATCAGG ATTCCCCTGG TCTCCACCCC 106 
      361 CGGCATTCCT CCCGGGATCT TGCGGAAATC AGAAAGCCCC AGCTCCTTCT GCCCCAGGGT 107 
      421 AAAGCTGCAG TGATCCGTGG AAACCGTCTG GATCGCTTCT TCATTAAGGC CCTTCCAAAG 108 
      481 GATTTCCTGA TCCAGCTTCT TCCTTAAGGG CGGCGCAATC ACATACCTTG CGCCATCAAA 109 
      541 GCCAGGAAGG CCGTACAGGC TGTCATCCAT CAAAAGGTAC TGGGGACAGG TTTCCGCAAA 110 
      601 AACCTCCTGG CCTCTCATCC TGGCGGCCTG GATTTCCCGA AGGCCTTCCG CACAGGTTAA 111 
      661 GTGTACCACA ATCACCGGGG CCTTGGCAAC CTGGGCCAGC CGCAAAAGCC GCTGGATGGC 112 
      721 CTCCGCCTCC GCCTGAAAAG GCCGGGTTTG GGGATGGCTT AACACCCCCA TCCGCCCTTC 113 
      781 CTTCACCGCT TCCTCCTGCA GGGCGGCGAT CATCCCGCTG TTTTCGCAGT GAACTCCGGC 114 
      841 GATCCCCTTT ACCTCCTTAA GGCGCTTTAA GATCTGGTAA ATGGTTTTAT CGTCCACCTG 115 
      901 GGTATCATAC GTCATATACA GCTTATAGGA GGTAACGCCC GCCTTAGCCA TGTCGTCAAT 116 
      961 CTCCCGGCTT GCCTGGGGAT TCCAGTCCGT GATGGACATA TGGAACCCGT AATCGCAGGA 117 
     1021 GCATCTTCCC TCCGCCTTTT TATGCCAGTT GGCAAGCCCC TCCTTTAAGG TTTCCCCCGG 118 
     1081 GTATTGGGTT GCGAAATCCA CAATCGTGGT GGTTCCTCCC CGGATGGCCG CTTTCGTCCC 119 
     1141 CGTATAAAAA TCATCCGCCG TCACCGTCCC CGCCACGTGC AGATCAAAGT GGGTATGGGC 120 
     1201 ATCGATAAAC CCCGGGAACA GCAGCTTCCC GGACACATCC ACTACTTCCA CATCTTCCCC 121 
     1261 TTCCCGGGAA CCGGCACTGC CCCTTGGCAG CGGCAGGTTT TCCCCCGCCG CCGCGATCTT 122 
     1321 TCCCTCTTCC ATCAGCACAT CCCAGGCCTT TATCCCAGAA GAGGAAACCA CGGATCCGCC 123 
     1381 TTTTAACAAT GTTTTCATCC TATTTAACCG GCATCCTGCT TCCATGGCGT GTTTGAAGCG 124 
     1441 TGCAGATGGC AGGAATGATT TTTCAAACAC ACTCTGGCGA AAACAGGATG CCCCCTCCTT 125 
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     1501 TCCCAGTCCC GCGCTGCATC CTATCGTTCT ATGCTATGAT ATAGGGGCCA AAAGGTCTTT 126 
     1561 TGCCCCCTAT GATACACGGA TTGCTCCGCG CTTTGCGCTC CCGCAATCCT AATGTTTACT 127 
     1621 GCTTTTTCCC TTTTTTCTCA TAGGGCGTGC CGGTAAGGGG CAGGGAGGTC TGGAAATCAT 128 
     1681 GGTTCCACCG ATAGTAAGCC CCCTGCACCG CCGGGGCCGT GGGAATGGAG GTGATCTCCC 129 
     1741 CTACGCCGAT AGCCCCGTAG GCTTCCTTAA TCCCTTCCTT CTGGACGATA ATGCTTTCCA 130 
     1801 CCTCCGGCGT CTTATCCGCC CGGAAAAGAC CCAGCGTGCC AAACTTCGCC GTGGGCACGC 131 
     1861 AGTCCTTTAA GGGATACTGC TCCGTCAAGG CATACCCAAG GCTCATCACC ACGCCGCCTT 132 
     1921 CAATCTGGCC CTCCACGCTC TTTGGGTTCA CCGCCTTGCC CACATCATGG GCGGCGATCA 133 
     1981 TCTTTTTTAC CGTCCCGTCC TCATTTAAGA TGCAGACCTG GGTAGCGTAC CCGTAGGCCA 134 
     2041 CGTGGGAAAC CGGGTTGGGA ACCGGGGAAC CCATCTTGTC CGTTTTGGCA AGCCATTCCC 135 
     2101 CGTAAAGCTC CCGGCCTTCC AGTTTATTCC AGTCTCCGCC TTCCGCCTCC AAGGCCGCCT 136 
     2161 TCAAATCCAA GGCCGCCCGC CTGGCCGCCT CGCCGGTAAT CAGCGTCTGC CTTGAGCCGG 137 
     2221 AGGTCGTCCC GGAATCCGGC GCTTCCTTCG TATTGGGCTG ATGGTAAACC AGCCGATCAA 138 
     2281 GGCCTTCGCC TAAGGTTTCC CCAAGGATCT GCACCAGCAC CGTGCCCAGC CCCTGGCCGA 139 
     2341 TGCAGGAAGC GCCTGCATGG ATATGGACTT TCCCATCCTG CACCAGAAGC CTTACCCGCC 140 
     2401 CCGTATCCGG CAGGCCCACG CCTACGCCGG CATTTTTCAT GGCGCAGGCA ATCCCCGCGT 141 
     2461 ATGGGCTGCT TTCATAGCTT TCCTTCACCG CCTCCAAAGT CTCCGCCAGG CCGGTGGACG 142 
     2521 CATCGGCAAT CTGGCCGTTG GGAAGCACCT GGCCGGGGCG GATAGCATTG CGGTAGCGGA 143 
     2581 TCTCCCAAGG ACTTATCCCG GCCATTTCCG CCAAAAGGTT TAAATTGCAT TCGGTGGCAA 144 
     2641 AGCAGGTCTG GGTCACGCCA AAGCCCCTGA ATGCCCCTGC AGGAGGATTA TTGGTGTAAA 145 
     2701 TCGCCTTCCC GTCGATATCG ATCACCTGGT AATTATACGG CCCTGCGGCG TGGGTGCAGG 146 
     2761 CCCTCTGGAG CACCGGGCCG CCGAGGGAAG CGTAAGCCCC CGTATCGGCA ACCACCACCG 147 
     2821 CCTTCATGGC CGTAAGCTTT CCGTTTTCGT CGCAGGCCGT GGTCATGTCA ATGCTCATGG 148 
     2881 GATGGCGCTT CGGATGGATC AGCAAGCTTT CCTTCCGGGT CAGCCTGCAC TTTACCGTCC 149 
     2941 GCTTAGTCAG GTAGGCAATC AGCGCCGCAT GATGCTGCAC CGTCACGTCC TCCTTGCCGC 150 
     3001 CGAAGCCGCC TCCCACCAGC TTATTTTCCA CAATCACCTT CTCCGGGGGA AGCCCCAAAA 151 
     3061 GGATGGAGGT TTCATGACGG GTATCATACG TCCCCTGATC CGAGGAATAG ATAAATACCC 152 
     3121 CGTCGTCAAA GGGGAAGGCC ACCGCCGCCT CCGGCTCCAA AAAGGCGTGC TCCGTCCATG 153 
     3181 GCGTCTCGTA ATGGCGGGTC ACTTTATACT TGGAAGCCGC GATAACCTCA TCCGCGTTTC 154 
     3241 CCCTGACCAA ATGCTCATGG CTTAAGACAT TGCCGCCCTC GTGGAGATCC GGCGCTCCTT 155 
     3301 TAGCCAGGCT GTCTGCCGGG CAGGTCATGG GGGAAAGCTC TTCGTAGTCC ACCTCCACCA 156 
     3361 AAGCCTTGGC CTGCTCTAAA ATCTCCGGTG TCTCCGCCGC CACAAGGGCG ATGGCATCCC 157 
     3421 CTAAGTAGTG GGTAATCTCC CCTACGCCGA TCATGGTATC CCAGTCCTGC TTTAAGTGGC 158 
     3481 CTACCTTGTT TTTTCCCGGC ACATCCTCTT TCGTCAGCAC GCACACCACC CCGGGAAGGG 159 
     3541 CCTTGGCCGC CTCCGTGCGG ATAGCCAAAA CCTTAGCCCT GGGATACTTG CTGCGAACCG 160 
     3601 CGCTGCCGTA AACCATGCCC GGAAGCTCCA AATCGTCCAC GTATTCCCCG GTTCCCAAAA 161 
     3661 CCTTCCCTTC CACGTCGATA CGGTGGATGG CCGCGCCTAC CTTAAGGGGG CTTCCCCCTT 162 
     3721 CCTGGCCGTC CTTTCCTTCC TCCTTCTCCC TTTCCATATC CTCCGGGGAG AGGTTTTCCC 163 
     3781 TAAGCATCCT GGCAGCCAGG CTGATCCCGT CAATGATCTT TTTGTAGCCG GTGCAGCGGC 164 
     3841 AGAAATTATT CCGGATGGCA AAGGCGATTT CCGTCCGGCT GGGGTTTGGA TTCTGATCCA 165 
     3901 AAAGCCCTTT AGCGCAGATC ACCATCCCCG GGATGCAAAA GCCGCACTGC ACTGCCCCGG 166 
     3961 CTTCCCCAAA TGCATATACG TAAACGTCCT TTTCCCTCTG GCTAAACCCT TCCACGGTCA 167 
     4021 GGATACGCTT CCCGTCCATC CGCCCCATCT TCTGGACGCA GGCTTTTACG GCCTTCCCGT 168 
     4081 CCGCCAGAAC CGTACAGGTT CCGCAGGCGC CTTCGCTGCA GCCGTCTTTC ACGGACTTGC 169 
     4141 ACTTTAAGTC ATTCCGCAGC ACATCCAAAA GCTTCCGCTC CGGATCGCCT TCCCATTCCT 170 
     4201 TCCCGTTTAT CCAAACCTTA CAATAGGAGC TCATATACAC CCTCCATTTC TATTTTTTCT 171 
     4261 TCCTTTGCCA TCTGCTCCAG TTCCAGGCGG GCGCAAAGGG GGGCGCACCA GGCCATCCCG 172 
     4321 CAGCCCGCCG AAATCTTAAC CGGAACCGGG ATCAACCGCC CCGGCCTTCC CTTGGCCTTG 173 
     4381 CAGCACTGTT CCATATGCAT GGCCTGGGTG GTGGTGGGAA AGGTAAATAC CGCCTTCTCC 174 
     4441 GTCTTAACCC TTGCCATAAA AACCCCCCTT TACGCCCATC CTAAGCGGCC AGCCTTTTTG 175 
     4501 CCGCCGGGAC AATCATCCCT GCATCAGCAG ATAACCGTAG CTTTTTATTA CCGTATCCAT 176 
     4561 AATCCCCCGC AGCCCTTCCG GCACTTCCGC TGCCTTAGTT CCTGCGGTAT AGTCGATCAT 177 
     4621 CTTCCCAAAC AGCCTGACCT TTACGCTTCC CTTTTGAACA TCCGTCACTG CAAAGCCGTT 178 
     4681 ATTCTTGCTG TCCGCCATAT GGGCCTCATT GGCAAACAGC GTAAACTTAT CTAAGTAAGG 179 
     4741 CGCGCTGCTG TAGGGGCAGA AGCTCTTGCA GTTGCCGCAT TCATTGCACA TATAGTCCAC 180 
     4801 ATGGATAATC TGGTGCATCA TCATTCCCGG CACATTTATG GACACATTGG CCCGGTTGGG 181 
     4861 ACAAACCTCC ACGCAGTTTT CGCACACCGA CTGGCAGGCA AGGCAGCGGC TGCTTTCCGG 182 
     4921 TTTGCCGCTT TCCTTTAGCA GGCGGCCTTT CTTTTCGTAA ACCGTCCCTT CCTCTGTCTG 183 
     4981 CGGGTTAACG TCCTTGGCCA AAGCTTTCCC GGCAATGGCT TCCGCGGCGA TCCTGCCGTC 184 
     5041 CCGGATGCCT TCTACCACAG TAGCCGGCCC CTTTACGCCG TCCCCTGCCA CATATAAGCC 185 
     5101 CTTTACGCTG GTTTCCATGG TTTCCGGGTT CACCACGGCC CTGCCTCTGG CGTCCACGGC 186 
     5161 AATCCCCAGG GATTCGTAAA GCTTTGTGGG AACCTTCTCC CCTACCGCCG CAATTACCCG 187 
     5221 ATCCGCCGGG ATTTCCACCA CTTCATCCGT TTCCGCCACG CCTCTCCTGC CGCTGTCGTC 188 



4 
 

     5281 ATAGTCCCCC AGAACCATCC GCCTGCAGGT TAACACCCCG CCGGAAAGCT TTACGGGAGA 189 
     5341 CAAAAGCTCT GCAAATTCCA CGCCGTCCTC CAAAGCCATC TCCAGCTCTT CCGCGTCCGC 190 
     5401 AGGCATATAG CGCTTGGTGC GGCGGTATAC CAGGGAAACC TTTTCCACCC CTGCATTCCG 191 
     5461 CTTGGCCGCA CGGGCCGTAT CCATGGCGGT ATTCCCTCCG CCGATCACCA CCACCTGCCT 192 
     5521 GCCTAAGTCC ACATGGCCCT CTGTTTCCTT AAAGCTGCGC AAAAACTCCA GGGCATTCAA 193 
     5581 GGCGTCCCCT TCCTCCAAGC GCAGCACTCC CGGCTGGTAA GCTCCTACAG CCAGCACCAC 194 
     5641 TGCCTCATAC TCTTCCTTTA GGGCCTTTAT ATCCCGGATT TCCTTCCCCG TCACCAGCTC 195 
     5701 TGCGCCCATG GCCCGGATTA AGGACACATC CTTTTCAACC GCTTCTTCCT CGATACGGAA 196 
     5761 ACCGGGGATC ACATTTTGGA CTACGCCTCC AAGCTTTTCT TCCTTTTCAA ACAAAGTAAC 197 
     5821 GGAAAAACCG CCTTTCGCTA AGAAGTAGGC CGCGGAAAGT CCTGCAGGGC CGCCGCCTAC 198 
     5881 CACGGCTGCC TTCCTGCCGT TTTTCTTAAT CCCAGAAGCT TCCTCTGCCA GCGCCTTAAG 199 
     5941 CACCTCATCG TAGCCGCCTT TGGCCGCCGT AAGCTTGGCT CCCCGGATAT TTACCGGATC 200 
     6001 CTCATAGAAA TTCCTGGTGC ATTTGCCCAT GCAGTTGTGG GCGCAGATGG TTCCGGTGAT 201 
     6061 AAAGGGCAGG GGATTCTTCT CGGTAATCAC CGTTAAAGCC TCTTTATCCT TCCCTTCCCC 202 
     6121 TACCAGCTTT AAGTAAGCCG TAATATCCTG ATGGATGGGG CAGCCCTCCT TGCAGGGAGC 203 
     6181 CGCAAAGCAG TCAATCAAGG GCACTTCCTT GTTCATCTTC CGGGAAGGCA GGGGCTTAAC 204 
     6241 CGCCTTCACG TGGTACTTGT CGGATTTTGC CTGCTCCACC AGACGGGCCA CGCGCCCTGC 205 
     6301 GTCCACGCCG GTAAATACCG CCGCATCTTT TGCCCCGAAT ATTTCCCCGA TCTGGGACAG 206 
     6361 CCGCTGGTAG CCGCCGGGCT TTAACATGGT GGTAGCCATG GTCACGGGCC AAATGCCTGC 207 
     6421 GTCCACGATG GCTTCGATAT TAAAGGCATC TGCGCCGCCG GAGTAGGAGA TCCGAAGCTT 208 
     6481 CCCGCCAAAA TCCTTGGAAA GCTTGGCCGC CACGGACATG GAAAGGGCGT ACAAGGATTT 209 
     6541 CCCGGACATA TACATCTCCT GGCCGGGAAG CTCCCCTGCC TTAATGTCCA CCGGGAAGGT 210 
     6601 GTTGGTAATC TTCACCCCGA ATTCCAGGCC CTTCTCATCG GCCAGAGCCT GAAGGCGGTT 211 
     6661 TAACATGGGA ACGGCATCCT CGTACTGAAG ATCATCCTTG AAATGGAAAT CGCCGAAGGC 212 
     6721 TACATAATCG TAGCCCATCT CGTCCATCAG CGCCCTGGCG TACTCATAGC CTAACAAAGT 213 
     6781 AGGATTGCAC TTAATAAAGG TATTGGTCTT CTTTTCCGTA AGAAGGTACA CGGCAATCCG 214 
     6841 CTCAATCTCG TCCGGCGGGC AGCCGTGGAG GGTGGATAAG GTAATGCTGC CGCAGATATT 215 
     6901 GGGGGAAATT TTCTCCACAT CCTCCTTCGT CAGGCGGGAG AACCGGCCTA AATTCCCAAA 216 
     6961 AAGCCACTCC CTGCACGCCT TAAAGACAGG CGTTTCGGAC GCGTCCTTCA TCCCTTCGAT 217 
     7021 AAACCGGTCG ATTTTTTCCG TCTTAATCCC GGCCAGGTCG TACCCTACGC TCATGTTAAA 218 
     7081 CTGGAAGCCG TCCATGGCCC CTAAGCCAAA CTCCACCGCC ATCACCTGGC AGGCAAACCA 219 
     7141 GGCCTTTACG TACTCTTCAA ACGCCTGGGG CACGTAAAGC TCTGTGGACC ATTCCACGTT 220 
     7201 GTAGCACTCA TCGTCCGCCT TGATGCAGGG CTTGGAAACG GGAAGATCCT CCCCGTCTAA 221 
     7261 GATCTGCACC GTCTTTAGCT CAAAGAACCG GCTCCCCGCG TAATAGGCCG CCATGATATT 222 
     7321 TTGGGCCAGC TGGGTGTGAG GGCCTGCCGC AGGGCCGAAG GGCGTCTCCA GCTTCCTGCC 223 
     7381 GAAAATCTCA TAAGCTTTCT CCTTATCCGC CACAAAAGGC CTGTGGATCC CGAAAACCGT 224 
     7441 TCCCTGACTG CTATGTTCAT TTAACATCCA CTCCATTAAC CCTGGAAATG GAATGGGGGT 225 
     7501 CATCTTATCA CTCATCTTTA TTTCCTCCTC TGGAATTCTC CTGGTGATTT TCCTTATCCG 226 
     7561 TTAATGCTTT TCCATAATTT CGCCGCCTGG GCACGCACAT CGGCCAATGC CTTTTCCTCA 227 
     7621 TCGATCCCCA AAAGCACACG GTCTTTCATC AGAACCTTGC CGTTGCACAT GGTAGTGACA 228 
     7681 ACGCTGCGCC CGGTCATCCC AAACAAAATA TGGCCGTTAA TGTTCGTCTC GTCCATAGGC 229 
     7741 GTCCTGGGAA TATAGTCGGC CACAATCACG TCCGCCGCCG CCCCTTCTTT CAGCACGCCA 230 
     7801 AGCTCCTTCC CAAAATACCG CCCCGCTATT TTCCTATTCC CCTCAAACAG CATCTGGGGC 231 
     7861 ACTTCCCCCC AGGCCGCCGT GGCGTCGCAG AGATGATGCT TGTGGAGCAC ATTGGCCACC 232 
     7921 TTGTAGGATT CCAGCACGTC GTGGGTATAC CCGTCAGTCC CTAAGCCGGT CAACACGCCC 233 
     7981 TGACGGACGA TCTCCATGGT GGGCGGGCAG CCGCAGGCAT TGCCCATATT CGATTCCGGA 234 
     8041 TTATGGACCA CCATGGTGTC CGTTTCCTTT AACAGCTCCA TCTCATGGCG GTTTACGTAA 235 
     8101 ATGCAGTGAG CCGTAATGGT CTTTTCCCCT AAAATATCCC AGTCATACAA CCGATCTAAG 236 
     8161 ATCCGCTTGC CGTAATGCTT TAGGCAGTGG TGGAGATCCT CTATCCCCTC CGCCACATGG 237 
     8221 ATATGGTAGC CTGCCCCTTC CGGCTTGTGC TCCTGACACG TGGCCATGGT CTTATCCGAT 238 
     8281 ATGGTAAAGG AAGCGTGCAT CCCCATCATC CCGGCTACCA TATCGCCGCC CTCCGCCTGG 239 
     8341 GCGTGGCGGA TAAACCGCTC ATTTTCCAAG ACAGAAGCCT TAGCCTTCTC CTCCCCGTCC 240 
     8401 CGGTCGGAAA TCTCATAGCA CAGGCAGGTG CGGATCCCTA AGGTTTTCGC CGCATCCTCG 241 
     8461 ATGGCGGACA AGCTGTCCGG GATCTCCCCG AAGCTGGCAT GGTGGTCAAA CACCGTGGTG 242 
     8521 ACACCGTTTT TAATGCTGTC AATGTACGTG GTGATGGCGC TCTGCCTAAT CTGCTCGATG 243 
     8581 GTTAAGTGGC GGTCGATGGT CCACCACATC CCGTCTAAAA TATCCAGGAA GCCATGGGGA 244 
     8641 TCGTATCCCT TGATGCTTAA GCCCCTTGCC ATGGCGCTGT AGATATGCTC ATGGGTATTA 245 
     8701 ATGAAGGCCG GCATAATCAC CCCGCCCTTT GCGTCAATAA ACTCTGCCCC AGGGTACTCC 246 
     8761 TCCTTCATCC GGGCAGTTTC CCCCACCTTA AGGATCTCTC CTCCATCCGT CACTACTGCC 247 
     8821 CCGTCCTCAT AAAAGGGATG GGCCGGATCC CGGGTAACTA AACGTCCGTT TCCAATCAGT 248 
     8881 ATCATTTTTC TTCTCCTTTT TTCCAATTTT CCTTCTTTTT CCCAATTTGA CGATTTTCTT 249 
     8941 TTGGCTCATC TTCCCTGCAC GAAAAATCAG CCGTTTTCTA TGCAATGTGC ATAAACTAAC 250 
     9001 CGCCACATTA TCCTTATGCC TTAATATTAT CACTATGGGC ATCGGTTTGC AAGCGGAAAA 251 
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     9061 ACAAAAAAAT TTAGAACATC TAAAAATTTT TGTATTTTCC TCTTGCAATT CCAAATTTTT 252 
     9121 GTGCTATGAT GGAGATATGA ACGGTTCACA AAACCGGAAA GACAGACTTA AAATCCAGAC 253 
     9181 CTATTGAAGG AAGTGATAAA CATGAAAGAC CATACTTTAG AGCTGCTGAT CCAAATCGCC 254 
     9241 CGGGGCATTG CCAAGCAGTT TGGATCTGAC TGCGAAATCG TTATCCACGA TCTCCAGTCA 255 
     9301 AAGGATCCGG AACGCTCCAT CCTCCATATT GAGAATGGGC ACGTGACTAA CCGCATGATA 256 
     9361 GGGGGGGCGC CATCCCGGGT CGTCTTAGAA GCCATGGATG CCCTTTGGAA ATACCCTGAT 257 
     9421 TCCTTGGAGG ATCATTTAGG GTACTTAACG AAAACCTCTG ACGGGAAAAT CTTAAAGTCC 258 
     9481 AGCACCTTAT ATATCCGGGA CGATAAAAAC GTTGTCCGCT ATATGCTTTC CATTAACCAG 259 
     9541 GACATTACCG AATTTATCGG GCTCAGCCAA TCCATAAAGA ACCTGATTGA AACAGACGAA 260 
     9601 CAGCCAAAGG AGCAACCGGA GCAGATCGTC ACCAACGTAT CGGATCTTTT GGATACGCTT 261 
     9661 ATCGATCAGT CCGTGGCGCT GGTGGGAAAG CCTGCCGCCT TAATGAATAA GGAAGAGAAA 262 
     9721 ATCCGGGCCA TCCAGTTTTT AAACGACGCC GGCGCTTTCC TGATCACCAA ATCCGGCGAC 263 
     9781 AAGGTTTCCA AATACTTCGG GATTTCAAAA TTTACCCTTT ACAGCTACAT CGACGTAAAC 264 
     9841 AACCGGAAAC AGGAAGAAGG GGCATCTTAA AGCCCTCCCG GCAGAAGAAT CATCAGGGAC 265 
     9901 AAAAATCCTT ATGCAAGCAA GCTTGCGCGG ATTTTCGGCC TTTTGACCCG ATATCACCAT 266 
     9961 AATCATTTTA AGGAGGAATA TCTTATGAAC CAACCGATCA AATGGGTGGA AAACCAAATG 267 
    10021 CCTAAATCTT CAGATTCCCA GCTGAAGGTT ATGGATTTGG AGGAAGTGAA GAAAGCCAGG 268 
    10081 GCCTTCCACA AAAGCTTCCC CCAGTACAGC AAAACGCCTC TGCGCAAGCT GGAAAACATG 269 
    10141 GCGGGCTACT TAGGGGTAAA GGAAATCTAC GTCAAGGACG AATCCTACCG TTTCGGCTTA 270 
    10201 AACGCCTTTA AGGTGTTGGG CGGCTCCTTC GCCATGGCCC GCTACATCGC AAAGCAAACC 271 
    10261 GGAAAGGACG TTTCCGACCT TCCCTACCAG GTACTGACTT CCGAAAAGCT GCGGGAAGAA 272 
    10321 TTCGGCCAGG CCACCTTCTT TACCGCCACC GACGGCAACC ACGGCCGGGG CGTAGCCTGG 273 
    10381 GCGGCTAACC GGTTAGGCCA GAAAGCGGTG GTATTCATGC CAAAGGGCTC CACCCAGACC 274 
    10441 CGCCTGGAAA ACATCCGCAA GGAAGGGGCT ACGGCCACTA TCGAGGAAGT AAACTATGAC 275 
    10501 GAATGCGTCC GCATGGCCGC CGCTGCCGCC GCCAAAACGG AAAACGGCGT GGTGGTACAG 276 
    10561 GATACGGCAT GGGAAGGGTA CGAGGAAATC CCGGCCTGGA TCATGCAGGG CTACGGAACC 277 
    10621 ATGGCCATGG AGGCCGACGA GCAGTTAAGC CAAATGGACT GCGGCCGCCC CACTCACGTT 278 
    10681 TTCGTCCAGG CCGGGGTAGG CTCCTTGGCC GGGGCCGTCC AGGGCTACTT TGCAAACCGG 279 
    10741 TATCCGGATA ACCCGCCCAC CGTGGTTGTG GTGGAAGCCG ACGTGGCTGC CTGTCTCTAC 280 
    10801 AAGGGCGCTG CTGCCGGGGA TGGAAAATTG CGGATTGTTG ACGGGGATAT GCAGACCATT 281 
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    11161 AAAAACATTG TATGGGAAGG GAAGGAAAAA TAGCTTTCCT GGCCGTTTAC CATAGATAAG 287 
    11221 AAACAAAAGG TTGTGCAATG TATACTTCCG GCGGGGGATA CGGGGTATTA AAAATTAAAT 288 
    11281 ATACGACCCA TAATACCAAA ACCAAACAAG AGCGGTCTCG GAAACCCTTT GT 289 
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                     MPGVETRGILLYSEGVKKGRITESEMCRLLSENPAKLFGMYPKKGVIAEGSDADIVVI 433 
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      241 AAAATGGTTG TCACCCATGC CGGGAAGGAT GCAAGAGAGG CAGAAGCCTG GGAAACACCC 441 
      301 ATGCCCAGTG CTGCGGCAAG CCCTACGATG GAGGTGTTCC GATAGTTCAT TTCCTCGGTA 442 
      361 ATCACCAGTT TCATTCCTGT CATGGCAATG GAGGCAAATA CCGATACCGT TGCCCCGCCC 443 
      421 AGAACCGCAT AAGGAATGGT GGTAAGAAGG GCAGAAAACT TCGGGAACAG CCCGGCAACC 444 
      481 AGGATGACCA CAGCGGCAAG TCCCAGTGTG CACCGGTTGA CCACCTTCGT CGTGGTTACA 445 
      541 ATACCTACGT TCTGGCTGTA AGTTGCCGTG GGCAGACAGC CAAAACATGC TCCGATAATA 446 
      601 TTCGTAAACC CATAACCCAA AATCGCACCC TGCAGTTCTT CGGTTTTCGG CTCCCGTCCA 447 
      661 AGACCGCCGC TGGTGGTTGC CGAGAAATCG CCGATGGCCT GAACCGCATT AATGGCAAAG 448 
      721 AGCAGGCCGA TGGCAAAGCA GGCTGAAATT TCAAACCGGA CAGGGAAGTG GAAGAGTTTG 449 
      781 GGAAGCTGAA TAATCCCGGC TTCCGCCACA CTGTTAAAGT TCACCATACC CATAAAGAAG 450 
      841 GCAGCTACAT AGCCGACCGC CATTCCGATT AAGATAGAAG CCAGCTTAAA AATACCCTTG 451 
      901 CCAAAATGAT TCAACATCGT CACAACCACC AGCGTAAAAA TCGCCAGCAG CCAGTTCTTC 452 
      961 ATCGAACCAT AATCGGAGCT TCCCACACCG CCTGCCATAT AGTTAATTGC CGTAGGATAC 453 
     1021 AGCGATAAAC CAATGGTAAA AACAACCGTT CCGGCAATCA GCGGCGGGAA AAATTTTCGT 454 
     1081 ATTTTCTTAA TAAAAATACC AACCAGACCG GCAACCACAC CGCCGATGAT CTGTGCCCCG 455 
     1141 AGAATGGTGT TAATATCATA CCCCTCAGCA ATCGCCTGCA TACTGGGAAC ATAGGCAAAA 456 
     1201 GAAACCCCGA TAATGACCGG AAGCCCCGAC CCCAGATGAA ATCCGTTCTT TTTTCCAATA 457 
     1261 GGGAAGAGTT GGAGCAGGGT GGAGAGGGCA GAAATCACCA GAGAAGCCTG GATTAAAATT 458 
     1321 ACTTTATCCG CCCCCGAAAC TCCTGCTGCA CTGGAAATCA TAATCGCCGG GGTAACACAG 459 
     1381 CCCACAATCA TGGCAACCAC ATGCTGGAGC GCCAGAGGAA GCGCCTGCCC AAATGCCGGT 460 
     1441 ATGCCGTCAA GTTCAAAAAG AGAAGCCTTT GTTTTTGTAT TTCCCATAAT AACCTCCATT 461 
     1501 TACTGATGGA TTCTGGTACC CGTTTTCCCC AAAATTCCGT CCTTTGCTTT TTCCAATAAG 462 
     1561 GTAATTAATG CTGTTCTTCC TTCCCCGGAG CTGGCAAACT TCACGGCAGC CTGTACCTTG 463 
     1621 GGCAGCATGG AACCAGGAGC AAAATGTCCT TCTTCCATGT ACTGCTCGGC CTTCTTAACC 464 
     1681 GGTAAATCTT CCAGCCAGGT TTCGTTGGGC TTACCAAAGT TAATTGCTAC CTTTTCTACT 465 
     1741 GCCGTTAAGA TAATCAGGAA ATCGGCACTT AACTCTTCTG CTAACAGGCA GCTTGCAAAA 466 
     1801 TCCTTGTCGA TAACGGCACT TGCGCCCTTT AAGTGATTGC CCTGCTTGGT TACGGGGATA 467 
     1861 CCGCCGCCGC CGCAGGCGAT CACCAGCTGA CCGGATTCCA CCAGGGACCG GATTGCGCCG 468 
     1921 ATTTCAATGA TTTCCGCTGG CTTTGGAGAA GCAACCACAC GACGCCAGCC GCGTCCGGAA 469 
     1981 TCTTCTTTCA TCACGTAATC GTATTTTTTC TCGGCAATCC TTGCCTGCTC CTCGGTCATA 470 
     2041 AAGTGGCCGA TGGGCTTGGA TGGGGATAAA AAGGCAGGGT CGTCGGCATC TACGCGGATC 471 
     2101 TGGGTGATCA TGGTCGCGAC GGGGATATTG AAAATGCTGC GGTTATACAA TTCTTCGCGC 472 
     2161 AGGGCGTTCT GGAGATCGTA GCCGATGTAA GCCTGGCTCA TGGCAACGCA GACGGAGAGT 473 
     2221 GGGGTGTTGG GCTGCTTTTC GTCCTCGCGG CTTAATGCTG CCATGGCGTT ATTGATCATG 474 
     2281 CCGACCTGCG GGCCGTTTCC GTGTGCTACA ACAACTTCGC AGCCTTCTTC GATTAAGTCA 475 
     2341 ACGATGGCTC TTGCCGTGAT TTTAACGGCA GTCATCTGTT CCGGTAAAGT ATTTCCCAGG 476 
     2401 GCATTTCCGC CAAGGGCAAT CACGATTCGT TTTTTCTTTT CCATGTGTGG GAGGTCCTTT 477 
     2461 CTGTTTTCTT GTTTTTTGAT AGTATTTAAG ATTTCCTATA AACTTAGCGA ATAAAAAAGT 478 
     2521 CAGAAAGGGC CGCCTGGAAC GAAAATCAGG CGGCCCATTA AGGTTCCAAT CGTGCGATAT 479 
     2581 TGTATGTAAA GTTATCTTTT TACGCTATTG GTTTATTCAA ATACGCGAGG TGCTTTTCTT 480 
     2641 TCTTCCAGCT TCTTTAAGAT TTCCTGTGGG TTTTCAAATT TAGCAAGGAA GATCATGGCA 481 
     2701 GCGATGATAT ATGGCTTGAA GCTGGCTTCT TTGTACAGCG GATCGCGGTA GCGGTCGAAT 482 
     2761 ACGGAAGCGT CAACTTCGCC GGTTTCACAG CTTACGCCGG TGATGTCGGC TGGCAGGCAG 483 
     2821 TGCAGGTAGA GCGCCTTGCC GTCTTTGGTC GTCTTCATCA GTTCTTCCGT ACAAGCCCAG 484 
     2881 TCCTTATGCT GTGCATTCTG TGCCAGAAGC TCCTTCTCCA GAGCCTTAAT TCCCTCTAAA 485 
     2941 TCGCCCTCGC CGTACAGGTT CGTTCTCTTT TCCATAGCGG CAAACGGTGC CCAGCTCTTA 486 
     3001 GGATAAACAA TATCGGCATC CTTAAATGCT TCTTCCATAG AATTAACACG CTTAAAGGAA 487 
     3061 CCACCGGTAG CCTCTGCATT CTTCCTAGCA ACTTCCTCAA CCTCCGGCAT AACCTCATAG 488 
     3121 CCTTCCGGAT GAGCCAAAAC AACATCCATA CCAAAACGTG TCATCAATCC AATAACACCC 489 
     3181 TGCGGAACCG ATAATGGCTT GCCGTAAGAA GGAGAATAAG CCCAGGTCAT CGCCAGCTTC 490 
     3241 TTACCCTTTA AGTTTTCCAC GCCGCCGAAC TCATGAATAA TGTGCAGCAT ATCTGCCATA 491 
     3301 CACTGTGTAG GATGGTCAAT ATCACACTGA AGGTTTACCA AAGTAGGCTT CTGCTCCAGA 492 
     3361 ATACCAGCCT TATTTCCCTC CGTAACCGCA TCAACAACAT CATGCATGTA CTTATTGCCC 493 
     3421 TTGCCAATAT ACATATCATC ACGGATACCG ATAACATCAG CCATAAAGGA AATCATATTT 494 
     3481 GCCGTTTCAC GAACCGTTTC GCCATGGGCA ATCTGGGACT TGCCTTCATC CAAATCCTGA 495 
     3541 ACTTCCAATC CCAACAAATT ACATGCCGAA GCAAAAGAGA AACGTGTACG GGTAGAATTA 496 
     3601 TCACGGAACA AAGAAATTCC AAGGCCGCTC TCAAACACCT TCGTAGAGAT ATTATTCTCT 497 
     3661 CTCATAAAGC GCAGAGCATC CGCAACCGTA AACACAGCCT CTAATTCCTC ATCCGTCTTT 498 
     3721 TCCCAGGTTA AGAAGAAGTC ATTATTGTAC ATCTCCTTAA AATTTAAAGC GTTTAATTTG 499 
     3781 TCGATATAAT CCTGAAGAGT CTTCATCGTA TTTGCTCCTT TTTTATGTTT TTATGATTTT 500 
     3841 TTTGTTTTTT ATTTTTCTCT TTTATTGTTC TCTATACTAT ACTAATCTTT ATTTATGAGT 501 
     3901 CAGAAAAGTT TTATTTGCAG TATAATGTTG GTAATGCCGC ATAAACCGCC GCGCACCGTA 502 
     3961 CCAGATCATC TTTCCAGGTC TTCTCATTCG GTGCATGTGC CTGTGCCTCT GCCCCTGGTC 503 
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     4021 CAAATCCGAT ACATGGAATC CCGTTTCTAC CCATAATCGA AACCCCATTC GTCGAGAACG 504 
     4081 TCCACTTATC GGTGAGCGGA CGCTCTTTCC GCAATGCAAT CGTTTCCTCA TTTCCCTGAC 505 
     4141 GCTCGTCGCC ATAAAGCCCG CGGTGTGCCT CCTCTAATGC CTTCGTTACC TTATGATCTT 506 
     4201 CCGGAATTAC CCAAGTCGGG AAGTAGCACT CGATAGGATA TACCAGGTTT GTATAAGAAG 507 
     4261 GACGGGAATA CTCATACATA GAAACCTTCA CATCATCCCC ATATTTCTTA ACACTCGGCA 508 
     4321 GAGCGCGAAT CTCATCCAGA CAGCTTTCCC AGGTTTCTCC AGCCGTCATC CGGCGATCCA 509 
     4381 GGGAAACCGA GCAGGAGTCT GCTACCGCAC AGCGGCTTGG AGAAGTAAAG AAAATCTCCG 510 
     4441 AAGTCGTAAC CGTACCGCGT CCTAAGAACC GTGCTTCCTT CCACTGCGGA TTATATTTCT 511 
     4501 CATCCAGCAT CTTAACTAAG CCCTTAACTT CCGTCCCGTC AGCCGCGTCA TTTTCATTTA 512 
     4561 ATGCACGAAT ATCCTGAAGA ATATCTGCCA TCTTATAAAT CGCATTATCA CCGCGCTCCG 513 
     4621 GTGCAGAACC ATGGCAGGAA ATTCCGGTTA CATCCACACG GATTTCCATA CGTCCTCTCT 514 
     4681 GTCCGCGGTA GATTCCGCCG TCGGTAGGCT CTGTAGATAC CACAAATTCA GGGCGAACCT 515 
     4741 TATCTTCATT AATAATATAC TGCCAGCAAA GACCGTCACA GTCTTCTTCC TGAACCGTAC 516 
     4801 CGGTTACCAG CACCGTGTAC TTATCGCTTA ACAGGCCCAG ATCCTTCATA ATTCTTGCGC 517 
     4861 CGTAAACCGC AGATACAATG CCGCCGAGCT GGTCAGAAGT TCCGCGTCCG CCGATTTCCA 518 
     4921 GGTCATTTTC AAACCCTTCA TACGGATCAA AGTTCCAATT ATCACGATTT CCGATACCTA 519 
     4981 CCGTATCAAT ATGCGCATCA AAGCCGATTA AGGTAGAACC TGTTCCCATG TAGCCTAAAA 520 
     5041 CATTGCCCAT CGGGTCAATT TCCACTTTGT CAAATTCCAG CTTGCGCATT TCCTCGGCAA 521 
     5101 TGCGGTCGAT ATGATCCTTC TCGCCGCAGC TCTCGCCCGG GAATTTCACG ATGTCGCGTA 522 
     5161 AGAACTTGGT CATGTCCTTT TCATAATTTT TTGCGGCCTC ATTAATTTTC TTGAAATCCA 523 
     5221 TAATTTCCTC CATTCTGTGC AGGTTTTGCA CGGTCAGGGT TTTCCCCATA ATAAAATGTT 524 
     5281 TTATTGTGTA TGGGGGTTGT GTATTTTGGT TTGAATACCC CGTATCCCCC CACGCCGGAA 525 
     5341 GTATGGTTTT GTTTTTTCTT TGGGTTTAAC GTTCTTTTCC TTCCCAAATA ATGTTTTTAT 526 
     5401 ATCGCTCAGG GTCAGTATCG CCTTCCGTAG AGAAGAGCAG TACACGGGAG GACGAGTCTA 527 
     5461 ACCCAATGGC TTCACGTAAA TCCTTGTATT CGTCCATGGT CATAATACAT GCCAGGACAC 528 
     5521 CGAAGGGAGC AGCACCGGAT TCGCCGCTTG TCACCTGCGG ATCGCCCTTA ATCGGAGCGG 529 
     5581 AGAGCATCCG CATACCCTTA GCCGCTGCCC AGTCCGGAGC AGAGATAAAT ACTTTAACAT 530 
     5641 GGTTCTTTAA AATATCCCAG GAAATGGTAT TTGGTTCGCC GCAGGCAAGC CCTGCCATAA 531 
     5701 TGGTCTGCAT ATCGCCGTCT ACAATGCGCG GATCGCCGTC CCCGGCAGCA GCGCCCTTGT 532 
     5761 AAAGACAGGC AGCCACATCC GCTTCAACAA CAACAACGGT CGGCGGATTT TCCGGATAAC 533 
     5821 GGTTGGCAAA ATAGCCCTGA ACCGCACCCG CCAGAGATCC GACACCTGCC TGAACAAACA 534 
     5881 CATGGGTAGG ACGGTCGCAG CCATATTCGG AAAGCTGTTC ATTTGCCTCC ATAGCCATCG 535 
     5941 TGCCGTAGCC CTGCATAATC CAGGCAGGGA TTTCCTCGTA GCCGTCCCAT GCGGTATCCT 536 
     6001 GTACCACGAC GCCGTTTTCG GTCTTAGCAG CGGCAGCAGC AGCCATGCGC ACGCATTCAT 537 
     6061 CGTAGTTGAC TTCCTCGATT GTCGCCGTGG CACCTTCCTT GCGGATGTTG TTTAAACGGA 538 
     6121 TTTCTGTAGA ACCCTTGGGC ATGTAGACAA CGGCTTTTTG TTTCAGCCGG TTTGCTGCCC 539 
     6181 AGGCAACACC GCGTCCGTGG TTTCCGTCCG TTGCCGTAAA AAAGGTTGCC TGCCCAAATT 540 
     6241 CCTCTCTCAG CTTATCGGAG GTCAGTACAT GGTAGGGAAG TTCAGAAACA TCTTTTCCGA 541 
     6301 TCTGCTTTGC TATGTAACGT GCCATGGCAA AAGAACCGCC AAGTACCTTA AATGCGTTTA 542 
     6361 ATCCGAAACG ATAAGATTCA TCCTTAATGT AAACCTCACC AAGCCCTAAA TACTCTGCCA 543 
     6421 TCTTCTCCAG CTTCTGCAGA GGTGTTTTGC TGTACTGCGG AAAGCTTTCG TGGAATGTCC 544 
     6481 TGGCTTTCTT CACTTCCTCA AGTGCCATCA CCTTTAACTG AGAATCCTCG GTTTTCGGCA 545 
     6541 TGTTGTTTTC CACCCATAAA ATTGGCTGGT TCATGATGAT TTCCTCCTTA TTTTCACATT 546 
     6601 GCATGTTTTC ATTTTTGTCG TTCAGATGCT TTTTTAAGTC CGTCAAAAGC AGTCGCTTCT 547 
     6661 TATATTTATA CCATCTAAAA TTTATACCAT CTAAAGTTCA ATAATTTACA CAATCCACAG 548 
     6721 ATGTTATAAA CATCAGTTTT CTGCCTTCTC GCTGTCACCT TCGCCTTGCT TTGCCTTTCC 549 
     6781 GTTTACATCA ATGTAGCTGT AAAGCGTAAA CTTGGAAATA CCAAAGTACT TGGAAACCTT 550 
     6841 GTCGCCGGAC TTGGTAATCA GGAAGGCACC TGCTTCATTT AAAAACTGAA TAGCAGTAAT 551 
     6901 CTTTTCTTCC TTATTCATCA GTGCAGCCGG TTTTCCCACC AGGGCAACGG ACTGTTCAAT 552 
     6961 CAGGTTATCC AGCAAATCAT TGACATTTGT AACAATCTGC TCCGGCTGCT TATCCTTTTC 553 
     7021 CGCTTCCTCC GATTCAATCA TGGTTTTAAT TACCTGATCG AAATGCATCA AATCCGTAAT 554 
     7081 ATCATAATTA ATAGAGAGCA GATAGTGAAC CTCGCCGGAC TCATCCTTAA TGTACATGGT 555 
     7141 GCTGGATTTT AAGATTTGTC CGTTTGCTGT CTTGGTCAGG TAGCCCAGAT GGTCGGTTAA 556 
     7201 GCTATCCGGA TGTTTCTTTA AGGCATCCAG CGTCTTTAAC ACAATCCTTG ACGAGCTTCC 557 
     7261 GCCAATCTGC CGGTTGGTAA TATGTCCGTT TTCAATATGG ACAATGGAAT GTTCCAAATC 558 
     7321 CTCGGCATAT AAATCATGGA CAACAATCTC GCAGTTTTTC CCAAACTCTT TGGCAAATCC 559 
     7381 CGCGGCGATT TGGGTTAAAA GTTCTAAGGT ATAACTCATC GGGCATCCCT CCTTTTTACT 560 
     7441 TCCGGTGTGC TCTTGTTTAC CTTATTCCTA AATCTTCCCG GAGTCACTAT TTTGACAGGA 561 
     7501 AATCCATCGG CAAATAAGTT CCCGGAAAAT GGATGAATCT CTGTCATTTT TTCAAGAGCG 562 
     7561 CTTCTTGTCA TACATCCATC ATAGCACAAA AATTTAAAAA TGCAAGAGGG AAATACAAAA 563 
     7621 TTTTTTAGAT AATCTAAATT TTTTTGTATT TTGGGCTTGC AATATCTTAT TTTTAGTGAT 564 
     7681 AGTATTAGGC TATGAAGATA ATGCACTTTA GAAATTGTGC AGGTTGAACA CAAAAATCCC 565 
     7741 CAAAATCTGG AAGAAGAAAA AGGAGGAAAA ATAATGATAC TGATAGGAAA CGGACGTCTG 566 
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     7801 GCGACGAGGG ATGCTTCCCA TCCATTTTAT GAAAGCGGAG CTGTCGTAAC CGACGGAAAC 567 
     7861 CGGATTGTCA AGGTGGGCGA TTATTTAACA TTAAGGAAGG AATATCCCCA GGCAGAATTT 568 
     7921 ATCGATGCTA AGGGCGGGGT AATAATGCCA GCCTTCATCA ACACCCATGA GCATATCTAC 569 
     7981 AGCGCCATGG CAAGAGGCTT GAGTATAAAC GGCTATCATC CAAACGGCTT TCTGGACATA 570 
     8041 TTAGATGGAA TGTGGTGGAC AATCGACCGC CACCTGACCA TCGAACAGAC CCGCCAGAGT 571 
     8101 GCAATGACCA CCTATATTGA CAGCATTAAA AACGGCGTAA CCACTGTATT TGACCATCAT 572 
     8161 GCAAGCTTCG GCGAAATCCC GGACAGCTTA TCCGCGATTG AAGATGCAGC AAAAACCCTG 573 
     8221 GACATTCGTA CCTGCCTTTG CTATGAAATC TCCGACCGCG ACGGAAAAGA GAAGGCAAAA 574 
     8281 GAATCCGTTC TGGAAAATGA GCGCTTTATC AAGCATGCAC TTACCGATAA GAGCGGCATG 575 
     8341 ATTGCAGGAA TGATGGGAAT GCACGCTTCT TTTACCATTT CCGACGAAAC CATGGAGCTG 576 
     8401 GCAAGAAGCC ATAAGCCGGA AGGCGTGGGC TATCACATCC ATGTAGCAGA GGGAATCGAG 577 
     8461 GATCTGCACC ATTGCCTGAA GCATTACGGA AAGAGGATTC TGGATCGGCT GTACGACTGG 578 
     8521 GATATTCTGG GACCAAAGAC GATAACGGCA CATTGTATCT ATGTCAATGA GCATGAGATG 579 
     8581 CAGTTATTAA AGGAAACCGA TACCTGCGTA GTACATAACC CCGAGTCCAA TATGGGCAAT 580 
     8641 GCCTGCGGAT GCCCGCCTAC GATGGCGATT GTGCATCATG GAATTTTGAC AGGTCTGGGA 581 
     8701 ACGGACGGGT ATACGCATGA TGTATTGGAA TCCTTTAAGG TAGCCAATGT CCTGCATAAA 582 
     8761 CACCATCTCT GCGATGCCAA TGCAGCATGG GGAGAGGTAC CAAAGATGCT GTTTGAGGGG 583 
     8821 AACGCAGAGA TTGCAGAAAG GTATTTTGGA CAGACATTAG GTGTATTGAA AGAAGGGGCA 584 
     8881 GCGGCAGATG TGATTGTAAG CGATTATATA CCGCGGACAC CAATGGATGG ATCGAATGTG 585 
     8941 AACGGGCATA TTTTGTTTGG GATGAATGGA CGAAGTGTGA CGATGACGAT GTGCAATGGG 586 
     9001 AAGGTGCTGA TGAAGGATCG GGAACTTGTC GGGATCGATG AGGAGAAGGT ACTGGCCGAT 587 
     9061 GTGAGGGCAG AGGCAGGGAA GCTGTGGAAA AGCATAAATG GGTAGGGGGT GCTGATAGGC 588 
     9121 TACCTTATTA ATATGCTAAC TAATATGCTG ACATCCAAAT TTACCGCAGT CCAACATAAC 589 
     9181 ATCAAAAAAA TTCTATAAAG AAAAGGAGAA TAAATAATGA GCGATAAAAT GACCCCCATT 590 
     9241 CCATTTTCGC AGTTAATGGA GTGGATTTTA GCTGAACATA AGAAAGGAAG CATCTTCGGC 591 
     9301 ATCAAGCGTC CGTTCATTGC CGGTGAGGGT AAGCCTTATG AAATCTTTGG ACGGAAGCTG 592 
     9361 GAAACTCCCT TCGGTCCGGC GGCTGGTCCG CACACGCAGT TGGCGCAGAA TATCATGGCA 593 
     9421 GCCTACTACG CCGGAAGCCG CTTCTTTGAG TTAAAGACGG TGCAGGTTCT TGACGGTGAG 594 
     9481 GATCTCCCGG TTTCCAAGCC CTGTATTAAA GCCGATGACG AGTGCTACAA TGTAGAATGG 595 
     9541 TCCACCGAAC TCTACGTTCC CCAGGCATTT AATGAGTACG TGAAGGCATG GTTTGCCTGC 596 
     9601 CAGGTGATGG CGAAAGAGTT TGGACTGGGG GCAATGGATG GGTTCCAGTT TAATATGAGT 597 
     9661 GTCGGCTATG ACTTGGCAGG AATCCAGACC GAAAAGGTGA ATTCGTTTAT TGAAGGGATG 598 
     9721 AAGGATGCTT CGGGAACGGA GGTTTTTGAG GAGTGCAAGA CCTGGCTTTT GGAGAATCTG 599 
     9781 GATCGGTTTT CGGCTTTGAC GAAGGAGGAT GTGGAGGGAA TTTCCCCGAA TATCTGCAAC 600 
     9841 AGTATTACGC TTTCTACGCT GCACGGATGC CCGCCGGCGG AGATTGAGAG GATTGCAACC 601 
     9901 TATTTATTGA CGGGAAAGGG GACGAATACC TTTATTAAGT GTAATCCTAC CTTATTGGGT 602 
     9961 TATGAATATG CGCGGAGCAT GATGGATAAG ATGGGGTATG ATTATGTGGC ATTTGGGGAC 603 
    10021 TTCCATTTTA AGGATGATCT GCAATATGAA GATGCAGTGC CGATGCTGCA GCGGCTGCAG 604 
    10081 GCATTGGCAG ACAGCAGGGA ACTGGCATTT GGGGTGAAGA TTACCAATAC GTTTCCGGTG 605 
    10141 GATATTAAGG CAGGTGAGCT TCCGGGTGAG GAAATGTACA TGTCCGGGAA ATCGCTGTAT 606 
    10201 GCGCTTTCCA TGTCGGTTGC GGCAAAATTA TCGAAGGATT TTGGCGGGAA GCTCAGGATT 607 
    10261 TCGTATTCGG GCGGTGCGGA TGTGCTGAAT ATTGAGGATA TTGTGGCAGC GGGGATCTGG 608 
    10321 CCGGTGACGA TGGCAACGAC GATGTTAAAG CCGGGTGGTT ATCAGAGATT AGAGCAGATT 609 
    10381 GGACAGCTGT TTGCGGGGCT GGATGCGGCA GAGTTTAGCG GCGTGGATGC TGTGCGTGTG 610 
    10441 GCTGAACTGG TGGACGAGGT TGCCTCAAAT CCTTACCATG TGAAGGCAGT TAAGCCTCTG 611 
    10501 CCGTCGCGCA AGATGAAGAA GGAAGTGCCG TTAGTGGATT GCTTTGTGGC TCCATGTAAG 612 
    10561 GAAGGATGCC CGATTCATCA GGATATTACG GCATATCTGA AGCTGGTAGG CGAAGGGAAG 613 
    10621 TTTTTGCAGG CTTTGGAGGT AATTACGGAG AAGAATCCAT TGCCCTTTAT TACGGGAACG 614 
    10681 ATTTGTGCAC ATAATTGTAT GAGCAAGTGT ACAAGGAATT TCTATGAAGA TCCGGTCAAT 615 
    10741 ATCCGCAGGA GTAAGCTGGA AGCGGCAGAG GGCGGTTTTG AGGCGCTGAT GGCAGGGATT 616 
    10801 GTAAAGCCGG TTATCGATGC GGGGAAGAAG GCAGCGGTTG TCGGCGGAGG ACCTGCGGGG 617 
    10861 TTAAGTGCGG CATATTTCCT GGCAAAAGCC GGATGGCAGG TTCGGGTGTT TGAAAAAGAT 618 
    10921 GAGAAGTTCG GCGGCGTGGT GCGCAATATT ATTCCTGGCT TCCGTATCGG CGAGGATGTG 619 
    10981 ATTGAGAAGG ATGTTGCCCT GGTTAAAGCT ATGGGCGTGG AGCTGATGGG CGGCGTGGAG 620 
    11041 ATTTTGGACT TGGCGGAGCT GAAATCGCAG TATGATGCTG TGGTTGTGGC AGTGGGTGCA 621 
    11101 AATGAACCGG GAGTTTTGCG TCTGGAAGGC GAGAAGCCGG TGAATGCGCT GGAGTTTTTG 622 
    11161 CGCCGGTTTA AGGAGAGCGA TGGCAAGGTT GATTTAGGGA AGAATGTTGT CGTGATCGGC 623 
    11221 GGCGGAAATA CGGCAATGGA TACTGCCAGG GCTGCAAAGA GAAACAGCGG TGTTGAGAAG 624 
    11281 GTTTCCCTGG TTTACCGCAG AACAAAGCGG TTTATGCCGG CAGATGCGGA AGAACTGGAG 625 
    11341 ATGGCAATCG CGGACGGCGT GGAGTTTGCT GAGCTTTTAG CGCCGGTGAA GCTGGAAAAC 626 
    11401 GGGAAGCTGA CCTGCAGGAA GATGGTGCTT GGCGATTATG ACGAGAGCGG ACGGCGCGGC 627 
    11461 GTTGTGGAAA CGGATGAGCT GGTGGAGGTT TTAGCCGATA CTGTGATTGC AGCGGTTGGC 628 
    11521 GAGAAGGTTC CGACAGGATA TTATCAGAAG AATGGTATTG CCGTGGACGA CCGGGGCAGG 629 
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    11581 GCTGTGGTAA ACCCGGAAAC GATGGAAACC AGTGTGAACG GAATCTATGC TGTGGGCGAC 630 
    11641 GGCGTGAAGG GACCGGCAAC CGTTGTTGAG GGTATCCGCG ACGGACGTCT GGCAGCGGAG 631 
    11701 GCGATTGCAA AGAAAACATT GGCAAGGGAT TTTGAGGACA ATGTGGATGA AGACGGGATC 632 
    11761 TATGCGAAGA AGGGGCAGTT ATTAAGAGAG TGCAGCGAGC CGGAGAGCAG CCGCTGTCTG 633 
    11821 ACCTGTTCGG CAATTTGTGA AAATTGTGTC GAAGTCTGCC CGAACCGTGC GAATATTTCC 634 
    11881 GTGAAAGTTC CTGGAAAGGC AATGCATCAG ATTATTCATG TGGACTATAT GTGCAATGAG 635 
    11941 TGCGGGAACT GTAAGAGCTT CTGCCCATAT GACAGTGCAC CGTATTTGGA TAAGTTTACT 636 
    12001 CTGTTTGCCA ATGAAGCAGA TATGGAGAAC AGCAAGAACC AGGGCTTTGC TGTTTTGGAT 637 
    12061 AAGGAAGCCG GGAAATGTAA GGTTCGGCTG TTTGGAAAGG TGCTGGATTA TGTGGCTGGC 638 
    12121 ACAACGCCGG AGGAAGTACC GGAAGGGCTT CGCGGGATTA TCGATACGGT TATTAAGGAT 639 
    12181 TATGGGTATT TGTTGATGAA GTAAGAGGAA GGCTTTATTT TCTGGGTAAA GGTCAGGGAA 640 
    12241 GTAAATGCTG TTTTCCTGGA TGAAGGTCAG GGAAGTAAAT TGTGTTTTCC TGGATAAAGG 641 
    12301 AAAGAGAAAG GCTGTGGTTG TATGGCAAGG CAGAAAACGG AAAAGGTGGT GATTGCTTTT 642 
    12361 CCTACGACAA CACAGGCTAT AATGATGGAG CAGTTTTGCA GGGAGCAGGG ATTGGCAGGA 643 
    12421 AGGCTGATCC CTGTTCCGCG GCAGATTTCT GCGGGATGCG GGATGGCCTG GAGTGCTCCG 644 
    12481 GTTGAATGTC GATTGGAGCT GGAACTGTTG ATTGCGGCAA AGGAGATAGA AGTGGAGGGT 645 
    12541 TTGTATGAGC TTTTATTGTA AGGTTTGGAT TAATGGGAAG GAAATGCTTG TCGATCCGGA 646 
    12601 GCGGAAGCTG ATGGATGTTT TGCGGAAGGA CTGCAAGTGC AAGTCGGTAA AGGACGGGTG 647 
    12661 CAGCGAGGGT GCCTGCGGGA CGTGTACGGT TTTGGTGGAC GGGAAGGCGA CGAAAGCCTG 648 
    12721 TGTGCAGAAG ATGAGCAGGC TGGAAGGAAA GCATATTTTG ACGGTTGAAG GGTTCAGCCA 649 
    12781 GAGGGAAAAG GATGTGTATG TCTATGCTTT TGGTGAGGCT GGGGCCGTGC AGTGCGGGTT 650 
    12841 TTGTATTCCC GGAATGGTGA TTTGCGCCAA GGGGCTTTTG GATGTGAATC CGAACCCAAG 651 
    12901 TCGGGTGGAG ATTGCCTACG CAATCCGCAA TAATTTCTGC CGCTGTACGG GGTATAAGAA 652 
    12961 GATTATTGAC GGAATTGAAC TGGCAGCAAG GATTCTGCGG GAGAATCTTT CGCTGGAGGA 653 
    13021 TTTGGAAAAG CAGAATCTTT CGGGGGATGC GCCGGGGAAG GACGGAAAAA TTCTGGTGGG 654 
    13081 AGATGCAATT CACCGGATTG ATGTGGAAGG CAAGGTTCTG GGGACGGGCG AATATGTGGA 655 
    13141 CGATGTGGAA TTGCCCGATA TGATTTACGG AAGTGCTGTC CGCAGCCAGT ATCCCAGGGC 656 
    13201 GAAGGTGCTT GCCATTCACA CCGAGGAGGC AAAGAAACTT CCGGGCGTGG TCTGCGTGCT 657 
    13261 GACGGCAGAG GATGTTCCGG GGAAGAATAA GGTGGGGCAT TTAAAGCAGG ACTGGGATAC 658 
    13321 CATGATTGCC GTGGGCGATA TTACGCGGTA TCTGGGGGAT GCGATTGCGA TTGTGGCAGC 659 
    13381 GGAAACACCG GAGATTTTGG AGCAGGCGAA GGCGCTGGTG AAGGTGGACT ATGAGGTTTT 660 
    13441 GACGCCGATG ACCTGCCCGG CGGACAGTCT GGCTGAGGGT GCGCCGCATC TGCATGAGGG 661 
    13501 CGGAAATATT TTAAGCCATG AGCATCTTGT CCGGGGCAAT GCGGATGAGG TGATTGCCAA 662 
    13561 TTCTAAGTTT AAGGTGACGC GGCATTATGA AACACCGTGG ACGGAACATG CATTTTTAGA 663 
    13621 GCCGGAGGCA GCGATTGCGT TTCCGTTTGA GGATGGGGTG TTTATTTATT CCACGGATCA 664 
    13681 GGGGACATAT GATACACGGC ATGAAACTTC GATTCTTTTA GGGCTTGCGC CGGAGAAGGT 665 
    13741 GATTGTGGAG AATAAGCTGG TCGGCGGCGG CTTTGGCGGC AAGGAGGACG TGACGGTGCA 666 
    13801 GCATCATGCG GCATTGATTG CGTATTTGAC CAAGCGCACG GTGAAGTGCA GGCTGACCAG 667 
    13861 GAAGGAAAGT CTTTTAATCC ATCCCAAGCG CCATCCGATG AGCATTGATA TGACGACCGC 668 
    13921 CTGTGATGAG AACGGGATGC TTACGGCAAT GAAGGCAGTT GTGGTTTCGG ATACGGGGGC 669 
    13981 TTATGCTTCC CTGGGCGGAC CGGTGCTGCA GAGAGCCTGT ACCCATGCGG CAGGACCGTA 670 
    14041 TAATTACCAG GTGGTGGATA TTGACGGGAC AGCCGTGTAT ACGAATAATC CGCCGGCGGG 671 
    14101 AGCATTCCGC GGGTTTGGGG TAACGCAGAC CTGTTTTGCT ACGGAGTGTA ATATTAATTT 672 
    14161 ATTGGCAGAG ATGGTGGGGA TTTCACCGTG GGAGATCCGC TACCGCAATG CTATTCGACC 673 
    14221 GGGGCAGGTG CTTCCGAATG GGCAGATTGC CGATGATTCA ACGGGGCTTG CGGAAACTCT 674 
    14281 GGAGCAGGTG AAGGAGATTT ATGAGAGCAG CCCATATGCG GGGATTGCCT GTGCGATGAA 675 
    14341 GAATGCCGGT GTGGGCGTAG GGCTTCCGGA TACGGGACGG GTGCGGCTTG TGGTTGAGGA 676 
    14401 CGGGAAGGTG CATATTCATG CGGGAGCTTC CTGTATTGGT CAGGGGTTAG GAACCGTTCT 677 
    14461 TGTACAGGTG GTTTGTGAAA CACTTAACGA AGGTCTGGAT CGCGTGGTCT ATCATCAGCC 678 
    14521 GAATACGGGT AAGGCACCGG ATTCCGGGAC AACTTCCGGG TCACGGCAGA CCTTGGTTAC 679 
    14581 CGGTGAGGCG GCGAGAAGGG CGGCTGCGGA TATTGCGGCT GCGCTTAACG ATGCAGGCGG 680 
    14641 CGGCTGGGCA AAGCTTGAGG GTCGGGAGTT TTACGCGGAG TATCTGGCAA AGACCGATAA 681 
    14701 GATGGGAACG CCTGTGCCCA ATCCGGTATC GCATGTGGCT TACGGCTATG CGACGCAGGT 682 
    14761 TTGTATTTTA AATGAGGACG GGACAGTGAA GGAGCTTGTG GCAGCGCACG ATGTGGGTAA 683 
    14821 GGCAGTGAAT CCTAAGAGCG TCGAGGGTCA GATTGAAGGC GGCGTAATCA TGGGCTTGGG 684 
    14881 CTATGCATTG ACAGAACAAT ATCCGCTTAA AGAGTGTGTT CCTACGGCAA AGTTTGGGAC 685 
    14941 ACTTGGGCTG TTCAGGGCGG ATAAGACACC GGATGTAAAG AGCCTGATTG TGGAGAAGAA 686 
    15001 GGGCGTTCCT GTGGCTTATG GGGCGATTGG CGTTGGAGAA ATCACCTCGA TTCCTACGGC 687 
    15061 TCCGGCGGTG CAGGGGGCAT ATTATCGGTG GAATGGAGAG TTTCAGACCG AACTGCCGTT 688 
    15121 AGCAGGGACG CCGTATGCGA AGAAGAAGTA GAGAAATATT GTGATGGAGA GATAGAGAAG 689 
    15181 CAGAAGGATA GAGAAGTAAA GAGATAGTGA AATAGAGGAA CAGTGAAGCA AAGAGATAGT 690 
    15241 GAAGCAGGGG AACAGCGAAG TAACGAGATA GTGAAACAGA GGAAATTTTT TTAAGGGAGG 691 
    15301 TGTGCGGATG GGAATTTTGC TTAAAGGGGG ACGTGTTGTT TCTTCTGACG GCGTAGTGGA 692 
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    15361 GATGGATGTT CGTATTGAAG GGGAAAAGAT TATTGAAGTG GGAAAAAAAT TGCATTTGGG 693 
    15421 CAATGATAAT ATTGTCGATA TGGAGGGTAA GCTTCTTTTT CCTGGATTTA TTGACGGGCA 694 
    15481 TACACATTTT GATCTGCATG TGGCAGGGAC GGTGACGGCA GATGATTTCT ATACGGGGAC 695 
    15541 GAGGGCTGCG CTTGCAGGCG GGACGACGAC GATTGTGGAT TTTGCGACGC AGTATCCGGG 696 
    15601 GGAAACGTTG ACGGAAGGCT TGGAGAACTG GCATAAGAAG GCGGATGGAA AGTGTTCCTG 697 
    15661 TGATTATGGG TTTCATATGT CGGTTACGGA ATGGAATCCG GAGATAAGCC ATGAACTTGA 698 
    15721 GAGGATGATG GACGAGGGGG TTACTTCGTT TAAGCTGTAC ATGACCTATG ATACCCAGGT 699 
    15781 GGATGACAAG ACGATTTATG AGATTTTAAA ACGGCTGAAA GAAATCGGAG GGATTGCCGG 700 
    15841 GGTGCATTGC GAGAACAGCG GCGTGATTGC GGCGCTTCAG GAGGAGGCGG TTGCTGCCGG 701 
    15901 GAAGATGGGC GTTTTCAGCC ATCCGCTCAC CCGACCGGCG GAGGCAGAGG CAGAAGCCGT 702 
    15961 GCAGAGGCTT TTAAGGCTGG CACAGATTGC CAATGCGCCG GTGCTTGTGG TACACCTTAC 703 
    16021 CTGCGAGGAG GGATTGAAGG AAATCCTGAC GGCGCGGGAG AGAGGGCAGC AGGTTTTTGC 704 
    16081 GGAAACCTGT CCGCAGTATT TGCTGATGAA TAAGGAATTG TATGAGCTGC CGGGATTCGA 705 
    16141 GGGGGCAAAG TATGTGATTG CTCCGCCGCT GCGCCGAAAA GAAGATGCAG ATGTGCTTTG 706 
    16201 GAATGCGGTT AAAGAGGGGC AGATTCAAAT TATTTCTACG GATCACTGCA GCTTTACGAC 707 
    16261 CAAACAAAAA GAGCTTGGAC AGGAGGATTT CCGAAAGATT CCCGGCGGGA TGCCCGGCGT 708 
    16321 GGAAACGAGG GGGATTTTAT TGTACAGCGA AGGGGTGAAG AAGGGCAGGA TTACAGAGAG 709 
    16381 TGAAATGTGC AGACTGCTTT CGGAAAACCC GGCAAAGCTG TTTGGGATGT ATCCGAAAAA 710 
    16441 GGGGGTGATT GCCGAGGGAA GCGATGCGGA TATTGTGGTG ATTGATCCGG AGGCTTCGGG 711 
    16501 AGTAATCCGG GCAGACGAGC AGCTGCAGAA TGTGGATTAT GCGCCGTTTG AGGGGCTGAA 712 
    16561 CGTCCAGGGA AAGATTGCGC AGGTGTATCT GCGGGGGGAA AAGGTTATGG AGAACGGGAA 713 
    16621 GGTGTTGAAG GAATTGACGG GGCAGTATGT TGTCCGAGGG AAGTATAGTC TGCAGGGCAA 714 
    16681 TGTTGGCTGA 715 
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                     TCVVHNPESNMGNACGCPPTMELVHTGVLTGLGTDGYTHDMLESYKVANVLHKHHLCD 757 
                     ANAAWSEVPLMLFENNARIAARYFDRPLGVLKEGAAADVIVLDYIPLTPMDENNVNSH 758 
                     VLFGMSGRSVVTTVAGGKVLMKDRVLADLDEEKIMADCRQAAKELERSING" 759 
                     /gene_synonym="ssnA_3" 760 
                     /gene_synonym="ssnA_3" 761 
     CDS             4777..5433 762 
                     /product="helix-turn-helix transcriptional regulator" 763 
                     /translation="MDNLELLRQLAHGIASQFGTSCEVVIHDLKQEDLESSIVHIENG 764 
                     HISSRKLGDGPSGIVLETLTRDQSQITDRLSYLTRTDDGRILKSSTLYIRDEDQSIRY 765 
                     IFALNYDITGLITMDQALKSLIATEETEDRQPSRITTNVNDLLDSLIQQSVELVGKPV 766 
                     ALMTKDDKVAAVRYLNDAGAFLITKSGDKVSSYFGISKFTLYSYLDSGKDAKSKKMEG 767 
                     " 768 
     CDS             5436..6641 769 
                     /product="Diaminopropionate ammonia-lyase (YgeX)" 770 
                     /translation="MEPIKWAKNHMPKTSDLQLQVMALSQVEKARAFHESFPQYARTP 771 
                     LAKLDQMAKHLGLGEVYVKDESYRFGLNAFKVLGGSFAMARYIASETGRDVAELPYSV 772 
                     LTSDKLREEFGQATFFTATDGNHGRGVAWAAARLRQKAVVHMPVGTTQTRLENIRKEG 773 
                     AQVDITDMNYDDCVRLAAREAGETPRGVIIQDTAWDGYEEIPAWIMQGYGTMAMEAAD 774 
                     QLKGYGCDRPTHVFVQAGVGSLAGAVVGYFTNLYPDNPPIFVVVEAEAAACLYKGAVA 775 
                     GDGQIRMVDGNLETIMAGLACGEPNTISWDILKNHVSVFTAAPDWAAARGMRMLSAPL 776 
                     KGDPQVVSGESGAAPFGVLASVMTMDEYKTLRDSIELNGNSRVLLFSTEGDTDPERYR 777 
                     SIVWEGKER" 778 
                     /gene_synonym="ygeX" 779 
     CDS             6775..8085 780 
                     /product="YgeY family selenium metabolism-linked 781 
                     hydrolase" 782 
                     /translation="MDFNKIKEAARSYEKDMTQFLRDIVKFPGESCDEKAHIDRIAQE 783 
                     MRKLEFDKVEIDPMGNVLGYMGTGTTLIGFDAHIDTVGIGNRNNWNFDPYEGYENDSQ 784 
                     IGGRGTSDQLGGIVSAVYGARIMKDLGLLNDKYTVLVTGTVQEEDCDGLCWQYIINED 785 
                     KIRPEFVVSTEPTDGGIYRGQRGRMEIRIDVKGVSCHGSAPERGDNAIYKMADILQDV 786 
                     RALNENDAADTTEIKGLVKMLDEKFNPQWKEARFLGRGTVTTSEIFFTSPSRCAVADS 787 
                     CSVSLDRRMTAGETWESCLEEIRRLPNVKKYGDDVTVSMYEYARPSYKGLTYPIECYF 788 
                     PTWVIPEDHKVTKALEEAYRGLYGDSRIGADETLAMRQARPLTDKWTFSTNGVSIMGR 789 
                     NQIPCIGFGPGAEAQAHAPNEITWKQDLVTCAAVYAALPGTYCK" 790 
                     /gene_synonym="ygeY" 791 
     CDS             8197..9390 792 
                     /product="Putative carbamoyltransferase YgeW" 793 
                     /translation="MKTLQDYIDKLNSLNFKDMYNGDFFLTWEKTDEELEAVFTVADA 794 
                     LRFMRENNISTKVFESGLGISLFRDNSTRTRFSFASACNLLGLEVQDLDEGKSQVAHG 795 
                     ETVRETANMISFMADVIGIRDDMYIGKGNAYMHEVVDAVTQGHEDGVLEQKPTLVNLQ 796 
                     CDIDHPTQCMADMLHIIHEFGGIENLKGKKLAMTWAYSPSYGKPLSVPQGVVGLMTRM 797 
                     GMDVVLAHPEGYEIMPEVEEVARKNAEKSGGSFRVSHDMADAFQDADIVYPKSWAPFA 798 
                     AMEKRTDLYGKGDSDGINALEKELLAQNAEHKDWCCTEELMKTTRDGKALYLHCLPAD 799 
                     INDVSCKEGEVEASVFDRYRTPLYKEASFKPYIIAAMIFLAKFENPAQILKKLEERGM 800 
                     DRIFK" 801 
                     /gene_synonym="ygeW_2" 802 
                     /gene_synonym="ygeW_2" 803 
     CDS             9503..10453 804 
                     /product="Carbamate kinase 1" 805 
                     /translation="MEKKKRIVIALGGNALGNTLPEQMTAVKITAKAIVDLIEEGCQV 806 
                     IVAHGNGPQVGMINNAMAALSRENPAQPNTPLSVCVAMSQAYIGYDLQNALREELLNR 807 
                     NIENIPVTTMITQVRVDLNDPAFQSPSKPIGHFMTEEEARAAEEQYGYVTKEDSGRGY 808 
                     RRVVASPQPVEIIETGAIRSLVEAGQIVIACGGGGIPVTLKDNHLKGAAAVIDKDFAS 809 
                     ELLAEELDADFLIILTAVEKAAIRYGKPDQQWLSHITTDQARRYISEGHFAPGSMLPK 810 
                     VEAAVKFAESKEGRTSLITLLEKAKEGIQGKTGTRISSPM" 811 
                     /gene_synonym="arcC1_2" 812 
                     /gene_synonym="arcC1_2" 813 
     CDS             10469..11815 814 
                     /product="Uric acid permease PucK" 815 
                     /translation="MMKSKKPAASIFQLDGVPAMSQAFPLALQHVVAMIVGCVTPAII 816 
                     VAGAAGLDGTDRVYLIQAALVVSALSTLLQLFPLIKSPNHRTDHTFQLGCGLPVIMGV 817 
                     SFAYVPSMQAIAESFNVATILGAQLVGGIVAILVGLTVKKIRPLFPPIITGTVVFTIG 818 
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                     LSLYPTAVNYMAGGTASPTYGSWQNWAVAAFTLAVVTGLNHFARGILKLASILMGVIA 819 
                     GYILAALFGMVSFASVAEAGMFQFPSPLHFGLTFEPSACVAIGLLFAINSIQAIGDLS 820 
                     ATTVGSMDREPEDKELQGGIVMYGITNILGALAGGLPTATYSQNVGIVTTTRVINRCV 821 
                     LGGAALILLAAGLIPKFSALLTTIPQCVLGGATVSVFASITMTGIKLITSEELNYRNT 822 
                     SIVGLAAALGMGISQASGALAAFPAWATTIFGRSPVVVATITAVALNLILPKGRKQ" 823 
                     /gene_synonym="pucK_2" 824 
                     /gene_synonym="pucK_2" 825 
ORIGIN 826 
        1 CTACCCCAGC AGATATCCAT AATCCCGGCA CACGGTCTCC ATGATCCGGC ACAGTTCCAC 827 
       61 CGGAACCCTT CCGTCCGGTT CCTTGGCCTT CACCACATAC GCATGTCCCA GATATCGGAC 828 
      121 CCGGCACGTC GTCTCCTCCC GGTCCAGAAC CACGAAGCCC TGGTTTTTGC TGTCCCCGAA 829 
      181 ATCCCTCTCA TCGGCAAAGA GCGTAAACTT ATCCAGGTAA GGGGCGCTGT CGTAGGGGCA 830 
      241 GAAGCTTCGG CAGTTTCCGC ACTCATTGCA CATAAAGTCC GCATGGATGA TCTGATGTCT 831 
      301 CTCCATCCCC GGCACCGCAA TGGCTATATT GGCCCGGTTA GGACAGGCCT CCACGCAGTT 832 
      361 CTCGCAGATG TCGGAGCAGC CAAAGCACCG CCCGCTCTCC TTCTTGTCAG CCCTCTCCTC 833 
      421 CACAAGGACT CCTCTCCGAC CGTAAAGACC GGACAGATCC TCTGCCTTGT CGTCAAAATC 834 
      481 CCGGGCAGCC GGAGCTTTTA GAATCGCCTC CGCCGCCTTT TTGGCATCCC TCATGGCCTC 835 
      541 CACCACCGTG GCCGGTCCCC CCAGGCCGTC TCCGACCACA TAGACTCCCT CCACGCTGGT 836 
      601 TTCTAAGGTG TTCTGGTTCA CAACGGCTCT TCCCCGGTCG TCGACCGCGA TTCCCCAGGA 837 
      661 TTTCAGAAGC TCCACGTCCA CCTTCTCGCC CACTGCCCCG ATGACGATGT CAGCCAAAAC 838 
      721 CTCCTCCGTC TCCCCGGTGG CTTCCACTCC TCTTCTGCCG GATTCGTCCG GATCCGACAG 839 
      781 CCTCATCACC TGGCACAAAA GCCGTCCGCC TATCAGCTTC ACCGGAGCCA GAAGCTCTTT 840 
      841 AAACTCCACT CCGTCCTCCA GGGCCATCTT AAGCTCCTCT CCGTCCGCCG GCATATACCG 841 
      901 CTTGGTCCTC CGATACACCA GATACACATG TTCCACGCCC GTGGTCCTCT TGGCCGCCCT 842 
      961 GGCCGTGTCC ATGGCCGTGT TGCCGCCGCC GATGACCACC ACGTGGGATC CCAGATCCAC 843 
     1021 ATGGCCGTCC TTCTCCTTAA ACTCTGCCAG GAAATCAAGG GCGTTTCTCA CCTCCCCTTC 844 
     1081 CTCCAGCCTC AGAGTCCCGG GCTTGGAGGC GCCCATGGCC AGAATCACCC GGTCAAATCC 845 
     1141 CTGAGCCTTC AGCTCCTGGA TGCTCTCCAC CCTGGTATTC AGCCGCACCT GGGCCCCGTA 846 
     1201 AGCCGTCACC AGGGCCGCGT CTTTCCCGAT GGTCTCATCC TCGATGCGGA ATCCGGGAAT 847 
     1261 CACATGCTTC ACCACTCCCC CCAGACTTCC GGTCTTCTCA AAAATCACGG CAGGCATCCC 848 
     1321 GTTCTTCGTC AGATAGTAGG CCGCCGCCAT ACCTGCCGGG CCTCCTCCCA CGACGGCCGT 849 
     1381 CTTAGGCCCT GCCAGCTCCT TCTTCTTTCC GGCCACAGTC TCCATCACCT TATCATACCC 850 
     1441 CTTCCTGGCG CACTCCAGCT TCACACGGCG GATGTTGACC GGCTCCTCGT AGAAATTCCG 851 
     1501 GCTGCACCGG CTCATACAGT TGTGGGCGCA GATGGTTCCC GTGATAAAGG GCAGGGGATT 852 
     1561 CTTCTCCGCG ATCACCTCCA GGGCCTCCTT GTACCGGTCC TCCCCGGCCA GCTGGAGATA 853 
     1621 GGCGGTAATG TCCTGATGGA TCGGGCAGCC CTCCTTGCAG GGTGCAAAGA AACAGTCGCT 854 
     1681 CAGAGGAACC TGCCGCTTCA CCTTCCTGGA AGGCAGAGGC TTTCCATCTT TCACATGGCG 855 
     1741 GGGGTGAGAG ACGGCCTCAC AGGCGATCTT CTTCGCCTTC TCCACGTCCA CCCCGGCAAA 856 
     1801 CACGGCACCC TCCTGATTCA AAAGTTGGGC CATCTGACCA AGTCTTTGAT ACCCGCCCGG 857 
     1861 CTTCAGCAGC GTGGTGGCCA CCGTCACCGG CCAGATTCCC GCATCCACGA TCTCTTTTAT 858 
     1921 ATTGAAGAAA TCCGCTCCGC CGGAGTAGGA GATCCGCAGC CTCCCCCCAA ACTCCCCGGC 859 
     1981 CAGCTTTGCC GCCAGAGAGA CAGACAGGGG ATACAGAGAT TTTCCCGACA TGTACATCTC 860 
     2041 CTCACTGGGC AGCTCCCTCT GCTTTACGTC CACCGGGAAG GTGTTGGTGA TCTTCACCCC 861 
     2101 GAACTCCAGC CCCTTCTCCT CTGCCAGGGC CATAAGCCTT TCAAGCATAG GAACCGCGTC 862 
     2161 CTTGTACTGA AGATCGTCCA GGAAATGGAA ATCCTCGAAA GCCACATAGT CATACCCCAT 863 
     2221 GGCGTCCATG GTCTCCCTGG CAAACTCATA CCCCAGAAGG GTGGGGTTGC ATTTGATAAA 864 
     2281 GGTGTGAAGC CCTTTCTCTT CTATGAGATA CACGGCGATC CGTTCAATCT CCTGGGGCGG 865 
     2341 GCAGCCGTGA AGCGTGGACA GGGTAACCGA GTTGCAGATT CGGGAAGAGA TTCCCTCCAC 866 
     2401 GTCCTCCCGG GTCACACGGT CAAACAAGTC GAGATTCTCA AGAAGCCAGT CCCTGCATTC 867 
     2461 GCCAAAGACC CTGTCTTCTG CCGCCTCCAT CATAGTGTCA ATAAACGTGT TCACCTTGGG 868 
     2521 AGATTTGATC CCTTCCAGGT CATAGCCCAC GCTCATGTTA AACTGGAACC CGTCCATGCT 869 
     2581 CCCCAGCCCA TACTCCTTCG CCATCACATG GAGCAGAAAC CAGGCCTTGA TGTACTCCGC 870 
     2641 CTGAGCCTGG GGCACATACA ACTCTGTGGA CCACTCGCAG TTGTAGCACT CGTCATCTGC 871 
     2701 CTTGATACAG GGCTTTGCCA CCGGCAGGTC CTCCCCGTCG ATGATCTGCA CCGTCTTCAG 872 
     2761 CTCAAAGAAC CGGCTGCCTC CATAGTAGGC TGCCGCGAGA TTCTGGGCCA GCTGCGTGTG 873 
     2821 AGGCCCCGCC GCCGGCCCCA GGGGAGTCTC CAGCTTCCTC CCGAAGATCG ACCGGTTATA 874 
     2881 CCTCTCCTCA GCCACAAATC CCCGCTGCAC TCCAAACACG GTCCCGCTCT CTTTTCTCTC 875 
     2941 AGTCATCATC CATCTCACCA GCTGGGGAAA CGGAATCGGG GTCATACGAT CTGACATGAT 876 
     3001 AATGTCCTCC TTAATATATA GTCGTTTTTG TTCAGGATGG AGGCAGGCGG TCCGGCATAC 877 
     3061 CAGGCTTTGT GGGGAATCTA TGGCCAGAAT GTTCTCACAG CCCGCCCTCC TCCGCCCGCC 878 
     3121 TTCACCCGTT AATGCTTCTC TCCAGTTCCT TTGCCGCCTG CCTGCAGTCG GCCATGATCT 879 
     3181 TCTCCTCATC AAGATCCGCG AGAACCCGGT CCTTCATCAG CACCTTCCCG CCTGCCACCG 880 
     3241 TCGTCACCAC GCTTCTCCCG CTCATGCCGA AAAGCACATG ACTGTTTACA TTGTTCTCGT 881 
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     3301 CCATGGGAGT CAGGGGAATG TAGTCCAGGA CGATGACGTC CGCCGCCGCC CCCTCCTTCA 882 
     3361 GCACTCCCAG AGGCCGGTCA AAATACCTGG CCGCAATCCT GGCGTTGTTC TCAAACAGCA 883 
     3421 TGAGCGGCAC CTCGCTCCAG GCCGCGTTGG CATCGCACAG GTGATGTTTG TGGAGCACAT 884 
     3481 TGGCCACCTT GTAGGACTCC AGCATGTCGT GGGTGTAGCC GTCGGTCCCA AGGCCGGTCA 885 
     3541 GCACCCCTGT ATGTACCAGT TCCATGGTGG GGGGACAGCC GCAGGCGTTG CCCATGTTGG 886 
     3601 ACTCCGGGTT GTGGACCACG CAGGTATCCG TCTCTCTCAG AAGCTCCATC TCGTGCTTAT 887 
     3661 TGATGTAGAT ACAGTGAGCC GCCAGGGATT TCTCCCCCAG AATTCCCCGG TCCATCAGAC 888 
     3721 GGTCGATGAT CCGCTTGCCG TGAACCCTGA GACAGGCGTG AAGATCCTCG ATGCCCTCCG 889 
     3781 CCACATGAAT GTGATACCCG GCTCCGGACG GCTTGTGGGC AGCGCACAGC TCCATGGTCT 890 
     3841 TGTCGGAGAT CGTAAAGGAG GCGTGCATCC CCATCATCCC TGCGATCATG CCGCTGTCGT 891 
     3901 CTGCCTGGGC ATGGCGGATG AACGCTTCAT TTTCCAGCAC AGACTCCCTG GCTTTGTCCT 892 
     3961 CCCCGTCACG GTCCGAAACC TCATAGCACA GGCAGCTTCG GATTCCCGCC TTCTTCGCCG 893 
     4021 CCTCCTCAAT CCGAAACAGA GACCCGCCGA TGTGTCCGAA ACTGGCATGG TGGTCGAACA 894 
     4081 TGGTGGTGAC TCCGTTCTTA ATACAGTCTA TATATGTGGC CATAGCGCTC AAATAGGTCT 895 
     4141 GTTCCAGGGT CAAATGTCTG TCGATGGTCC ACCACATCCC GTCCAGAATG TCCAGAAATC 896 
     4201 CCCTGGGATG ATACCCATGG ATACTGAGCC CTCTGGCAAA TGCACTGTAA ATGTGCTCAT 897 
     4261 GGATATTGAT GAACGCCGGC ATGATCACCC CGCCCCTGGC ATCGATCCAC TCCCCCTCGG 898 
     4321 GGTATTCTCT CCTCATCTGG TCCGTCTGGC CGACTCTGAC GATCTCCGGT CCGTCCAGGA 899 
     4381 CCACTGCACC ATTCTCCATA AACGGCCGGT CCTTGTCTCT GGTCACCAGC CTTCCGTTAC 900 
     4441 CAATCACAAT CATAGCTTCT CCCTTCCGCC ACCTTACCGG CTCATCTTCC TAAATTTTTT 901 
     4501 TCAGTTTTCC TAATTTAAAT TTTGCACACA GTGATCCTGC CGGGGCCCCG GAACAATTAG 902 
     4561 AATATTCTGT GCAATTTAGA AGATTTTCCA ATCTCCTCTT ATACAGAATG CACTACGTTT 903 
     4621 GCTCTGCTGC CATCAATATA TCATTGTTAA TCAGAAAAAG CAAGCAGGAA ATACAAAAAT 904 
     4681 TTTTAGATTA ACTAAAAAAT TTTTAGAAAA CACTTGATTT CTATTTTTTT TGTGGTATGA 905 
     4741 TGGACTCATG AACAAAGCGT AAAGGAGGTA TGACACATGG ATAACCTGGA ACTGCTGAGA 906 
     4801 CAGCTGGCCC ACGGTATTGC CTCCCAGTTC GGCACTTCCT GCGAGGTGGT CATTCACGAC 907 
     4861 CTGAAGCAGG AAGACTTGGA AAGCTCCATT GTACATATTG AAAATGGACA CATCAGCAGC 908 
     4921 CGCAAGCTGG GGGACGGTCC TTCCGGGATC GTGCTGGAGA CCCTGACCAG GGACCAGTCA 909 
     4981 CAGATCACCG ACCGGCTCTC CTATCTGACC AGAACCGACG ACGGGCGGAT CTTGAAGTCC 910 
     5041 AGCACCCTGT ACATCCGGGA CGAGGACCAG AGCATCCGAT ACATCTTCGC CTTAAACTAC 911 
     5101 GACATCACGG GTCTCATCAC CATGGACCAG GCTTTAAAAT CCCTGATCGC CACAGAGGAG 912 
     5161 ACCGAGGACA GACAGCCCAG CCGGATCACC ACCAATGTAA ATGATCTTCT GGACTCTCTC 913 
     5221 ATCCAACAGT CGGTGGAGCT GGTGGGAAAA CCTGTGGCTC TCATGACCAA GGACGACAAG 914 
     5281 GTGGCCGCTG TCCGCTACTT AAACGACGCA GGCGCTTTCC TCATCACCAA GTCCGGCGAC 915 
     5341 AAGGTTTCTT CCTATTTTGG AATATCCAAG TTTACGCTCT ACAGCTATTT AGATTCAGGA 916 
     5401 AAAGACGCAA AAAGTAAGAA GATGGAGGGA TAATTATGGA ACCAATCAAG TGGGCCAAAA 917 
     5461 ACCACATGCC CAAGACCTCG GACCTGCAAT TGCAGGTCAT GGCTCTGTCC CAGGTGGAAA 918 
     5521 AAGCCAGAGC ATTTCACGAG AGTTTTCCCC AGTACGCCCG GACTCCTCTG GCCAAGCTGG 919 
     5581 ATCAGATGGC AAAGCACTTA GGGCTGGGGG AAGTCTATGT CAAGGACGAA TCCTACCGTT 920 
     5641 TCGGCCTCAA CGCCTTCAAG GTGCTGGGCG GCTCCTTCGC CATGGCCCGC TACATCGCCT 921 
     5701 CTGAGACCGG CAGGGACGTG GCAGAACTTC CCTACTCTGT CCTCACCTCC GACAAGCTCC 922 
     5761 GGGAAGAGTT CGGTCAGGCC ACATTCTTCA CCGCCACCGA CGGCAACCAC GGCCGGGGAG 923 
     5821 TGGCCTGGGC GGCAGCCAGA CTCAGACAGA AGGCAGTGGT CCACATGCCC GTGGGCACCA 924 
     5881 CCCAGACCCG TCTGGAGAAT ATCAGAAAAG AGGGAGCTCA GGTGGACATT ACCGACATGA 925 
     5941 ACTACGACGA CTGCGTGCGC CTGGCCGCCA GGGAAGCCGG GGAGACCCCG AGAGGCGTCA 926 
     6001 TCATCCAGGA CACTGCCTGG GACGGCTACG AGGAGATCCC CGCCTGGATC ATGCAGGGCT 927 
     6061 ACGGCACCAT GGCCATGGAG GCTGCCGATC AGCTGAAAGG CTACGGCTGC GACCGCCCCA 928 
     6121 CCCACGTGTT TGTCCAGGCA GGAGTAGGCT CCCTGGCCGG CGCCGTGGTG GGATATTTCA 929 
     6181 CCAACCTTTA CCCGGACAAT CCGCCGATCT TCGTGGTGGT GGAGGCCGAG GCTGCCGCCT 930 
     6241 GTCTCTACAA AGGAGCCGTG GCCGGAGACG GACAGATCCG TATGGTGGAC GGCAACCTGG 931 
     6301 AGACCATCAT GGCCGGTCTT GCCTGCGGCG AGCCCAACAC CATCTCCTGG GACATCTTAA 932 
     6361 AGAACCATGT GTCCGTATTT ACCGCTGCCC CCGACTGGGC CGCTGCCAGG GGCATGCGCA 933 
     6421 TGCTGTCCGC CCCCTTAAAA GGCGATCCCC AGGTGGTATC CGGCGAATCC GGCGCCGCTC 934 
     6481 CCTTCGGAGT CCTGGCCTCT GTCATGACCA TGGACGAATA CAAAACACTG CGGGATTCCA 935 
     6541 TAGAACTCAA CGGGAACTCC AGGGTGCTTC TGTTCTCCAC GGAAGGAGAC ACGGACCCGG 936 
     6601 AGCGCTATCG CAGCATCGTC TGGGAAGGAA AAGAGCGCTG ACCTGCGCCG TCCGTCTCCA 937 
     6661 GCCTGCCGGC CCTGTCCTTC TGCCTTTCCG GCCGGCAGGC AATTATTAGA AAAAAATTGT 938 
     6721 AATATATTAA TATTTTAATA TCTTAATAAA TAATCACTTT CAGGAGGTAT GATCATGGAT 939 
     6781 TTCAACAAAA TCAAAGAAGC CGCCCGGTCC TACGAGAAGG ACATGACCCA ATTTCTGCGG 940 
     6841 GACATCGTAA AATTCCCGGG AGAGAGCTGC GACGAGAAGG CCCACATCGA CCGGATCGCC 941 
     6901 CAGGAGATGA GGAAACTTGA GTTCGACAAA GTGGAGATCG ACCCCATGGG CAATGTTCTG 942 
     6961 GGCTACATGG GAACCGGAAC AACGCTCATC GGCTTTGACG CCCACATCGA CACCGTGGGA 943 
     7021 ATCGGCAACC GGAACAACTG GAACTTCGAC CCTTACGAGG GCTACGAGAA CGACTCCCAG 944 
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     7081 ATCGGCGGCC GGGGCACCTC CGACCAGCTG GGCGGGATCG TGTCCGCCGT CTACGGCGCC 945 
     7141 AGGATCATGA AGGATCTGGG GCTCTTAAAC GACAAATACA CGGTTCTGGT GACCGGAACG 946 
     7201 GTCCAGGAGG AGGACTGCGA CGGCCTCTGC TGGCAGTACA TCATCAACGA GGACAAGATC 947 
     7261 CGCCCGGAAT TCGTGGTGTC CACAGAGCCC ACTGACGGCG GCATCTACCG AGGTCAGAGG 948 
     7321 GGCCGCATGG AGATCCGGAT CGACGTCAAG GGAGTATCCT GCCACGGCTC TGCCCCCGAG 949 
     7381 AGAGGCGACA ACGCCATCTA CAAGATGGCA GACATCCTCC AGGACGTCCG GGCCCTCAAC 950 
     7441 GAAAATGACG CGGCGGATAC AACCGAGATC AAGGGACTTG TGAAAATGCT GGACGAGAAG 951 
     7501 TTCAATCCCC AGTGGAAGGA AGCCCGTTTC CTGGGCCGGG GCACTGTGAC CACCTCCGAG 952 
     7561 ATCTTCTTCA CCTCACCCAG CCGCTGCGCT GTGGCCGACT CCTGCTCCGT GTCCTTAGAC 953 
     7621 CGCCGCATGA CCGCCGGCGA GACCTGGGAG AGCTGCCTGG AGGAGATCCG CCGGCTGCCC 954 
     7681 AACGTCAAAA AATACGGCGA TGACGTCACC GTCTCCATGT ACGAGTACGC ACGTCCTTCC 955 
     7741 TACAAGGGGC TCACCTACCC CATCGAGTGC TACTTCCCCA CCTGGGTGAT CCCCGAGGAC 956 
     7801 CACAAGGTGA CAAAGGCTTT AGAGGAGGCC TACAGGGGAC TTTACGGCGA CAGCCGCATC 957 
     7861 GGTGCCGACG AGACTCTTGC CATGAGACAG GCTCGTCCTC TCACGGACAA ATGGACCTTC 958 
     7921 TCCACCAACG GAGTGTCCAT CATGGGCCGC AACCAGATCC CCTGCATCGG GTTCGGACCG 959 
     7981 GGAGCCGAGG CTCAGGCCCA CGCTCCCAAT GAGATCACCT GGAAGCAGGA CCTGGTGACC 960 
     8041 TGCGCGGCGG TGTACGCGGC GCTGCCGGGA ACGTACTGCA AGTAGTGTTT TTGAAGGGGC 961 
     8101 CGTCCCGCGG CAGGCCGCGT AGAACGGACA GAACATTTAA AAAACGTTTC ACTTAACACA 962 
     8161 TGCCCCTGAA AGGGGTACTT GAAGGAGGTT ATTTTTATGA AAACTTTACA GGATTACATC 963 
     8221 GACAAGCTGA ACTCTCTGAA TTTTAAGGAC ATGTACAACG GCGACTTTTT CCTTACCTGG 964 
     8281 GAGAAGACGG ACGAGGAGCT GGAGGCGGTG TTTACCGTGG CCGACGCGCT GCGGTTTATG 965 
     8341 AGGGAGAACA ACATTTCCAC GAAGGTATTT GAAAGCGGTC TTGGCATCTC TTTGTTCCGG 966 
     8401 GACAACTCCA CCCGCACCCG CTTCTCCTTC GCCTCTGCCT GCAATCTGCT GGGGCTGGAG 967 
     8461 GTTCAGGACC TGGACGAGGG GAAATCTCAG GTCGCCCACG GCGAGACCGT GAGAGAGACT 968 
     8521 GCCAACATGA TCTCCTTTAT GGCTGACGTC ATCGGAATCC GGGATGACAT GTACATCGGC 969 
     8581 AAGGGCAACG CCTACATGCA CGAGGTGGTC GACGCCGTGA CCCAGGGCCA CGAGGACGGG 970 
     8641 GTCCTGGAGC AGAAACCCAC TCTGGTGAAC TTACAGTGCG ACATCGACCA CCCGACTCAG 971 
     8701 TGTATGGCTG ACATGCTCCA CATTATCCAC GAGTTCGGCG GCATCGAGAA TCTGAAGGGC 972 
     8761 AAAAAGCTGG CCATGACCTG GGCCTACTCT CCTTCCTACG GAAAGCCCCT GTCCGTTCCC 973 
     8821 CAGGGCGTGG TGGGACTGAT GACCCGCATG GGCATGGATG TGGTTCTGGC TCACCCGGAG 974 
     8881 GGCTATGAGA TCATGCCCGA GGTGGAGGAA GTGGCCAGAA AGAACGCGGA AAAATCCGGC 975 
     8941 GGTTCCTTCC GGGTGTCCCA CGACATGGCA GATGCCTTCC AGGATGCCGA CATCGTGTAC 976 
     9001 CCCAAGAGCT GGGCTCCTTT CGCGGCCATG GAGAAGCGCA CCGACCTCTA CGGCAAGGGC 977 
     9061 GACTCTGACG GAATCAACGC TCTGGAGAAA GAACTGCTGG CTCAGAACGC GGAGCACAAG 978 
     9121 GACTGGTGCT GTACCGAGGA GCTGATGAAG ACCACCAGGG ACGGAAAGGC TCTGTACCTC 979 
     9181 CACTGCCTGC CCGCCGACAT CAACGACGTC AGCTGCAAGG AAGGCGAGGT GGAGGCCTCT 980 
     9241 GTCTTCGACC GCTACCGCAC TCCTCTGTAC AAGGAAGCCA GCTTCAAGCC CTACATCATC 981 
     9301 GCCGCCATGA TCTTTCTGGC CAAATTCGAG AATCCCGCCC AGATTTTAAA GAAGCTGGAA 982 
     9361 GAGCGGGGAA TGGACAGAAT CTTCAAATAG AGCACCGCGC CGCCTGGGCG AAGCGCGCCA 983 
     9421 TATCCACAGC CATGGTGATC AGGTCCCCAA AGGCCTGATC CCATGGCTGA AATAAAATAA 984 
     9481 CCATGAGAAG GAGATCTGCT TTATGGAAAA GAAAAAACGA ATCGTCATTG CCTTGGGGGG 985 
     9541 CAACGCTCTG GGAAATACTC TTCCCGAACA GATGACGGCT GTGAAAATCA CCGCCAAAGC 986 
     9601 CATCGTGGAC CTGATCGAGG AGGGCTGTCA GGTCATCGTG GCCCACGGAA ACGGGCCGCA 987 
     9661 GGTGGGCATG ATCAACAACG CCATGGCCGC CCTCTCAAGG GAAAATCCTG CTCAGCCAAA 988 
     9721 CACCCCTCTC TCCGTGTGCG TGGCCATGAG CCAGGCCTAC ATCGGCTATG ATCTTCAGAA 989 
     9781 CGCCCTGCGG GAAGAGCTGC TGAACCGGAA CATCGAAAAC ATCCCTGTGA CTACCATGAT 990 
     9841 CACCCAGGTC CGAGTGGACT TAAACGATCC GGCTTTTCAG TCTCCCTCCA AGCCCATCGG 991 
     9901 CCACTTTATG ACCGAGGAGG AAGCCAGGGC CGCCGAGGAA CAATACGGCT ATGTCACCAA 992 
     9961 GGAGGACTCC GGCCGGGGCT ACCGGCGGGT CGTGGCCTCA CCCCAGCCGG TGGAGATCAT 993 
    10021 CGAGACCGGG GCCATCCGCT CCCTGGTGGA GGCAGGGCAG ATCGTCATCG CCTGCGGAGG 994 
    10081 CGGCGGAATT CCCGTGACCT TGAAGGACAA CCACTTAAAG GGCGCCGCGG CGGTCATTGA 995 
    10141 CAAAGACTTT GCCAGCGAAC TTCTGGCAGA GGAGCTGGAC GCGGACTTTC TGATCATCCT 996 
    10201 CACCGCCGTG GAGAAAGCGG CCATCCGCTA CGGAAAGCCG GACCAGCAGT GGCTGTCCCA 997 
    10261 CATCACCACA GACCAGGCCC GCAGGTATAT AAGCGAAGGG CATTTCGCTC CCGGCTCCAT 998 
    10321 GCTTCCCAAG GTGGAGGCGG CAGTGAAGTT TGCCGAGTCC AAGGAAGGGC GCACCTCTCT 999 
    10381 CATCACGTTA CTGGAAAAGG CAAAGGAGGG AATCCAGGGG AAAACAGGAA CCCGCATTTC 1000 
    10441 CTCCCCCATG TAAGACAGGA GGCGCCCTAT GATGAAATCC AAGAAACCTG CTGCTTCTAT 1001 
    10501 CTTTCAACTG GACGGCGTGC CCGCCATGTC CCAGGCTTTT CCTCTGGCCC TCCAGCATGT 1002 
    10561 GGTGGCCATG ATCGTGGGCT GCGTCACTCC CGCCATCATC GTGGCAGGAG CCGCAGGCCT 1003 
    10621 TGACGGCACG GACCGGGTGT ATCTGATCCA GGCGGCGCTG GTGGTATCCG CCCTCAGCAC 1004 
    10681 CCTTCTCCAG CTGTTTCCCC TGATCAAGAG TCCAAATCAC CGGACGGATC ACACGTTCCA 1005 
    10741 GCTGGGGTGC GGGCTGCCTG TGATCATGGG AGTCAGCTTT GCCTATGTGC CCAGCATGCA 1006 
    10801 GGCCATCGCC GAAAGCTTCA ACGTGGCCAC CATCCTGGGA GCCCAGCTGG TAGGGGGAAT 1007 
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    10861 CGTGGCAATC CTCGTAGGCC TGACCGTCAA GAAGATCCGG CCTCTGTTTC CCCCCATCAT 1008 
    10921 CACGGGAACC GTGGTATTTA CCATCGGCCT CTCCCTGTAC CCCACAGCCG TCAACTACAT 1009 
    10981 GGCCGGCGGA ACCGCAAGCC CCACCTACGG TTCCTGGCAG AACTGGGCTG TGGCCGCCTT 1010 
    11041 CACTCTGGCC GTGGTCACGG GTTTGAATCA TTTTGCCAGA GGGATCCTGA AGCTGGCCTC 1011 
    11101 CATCCTCATG GGAGTCATCG CCGGATACAT CCTGGCAGCG CTTTTCGGCA TGGTCAGCTT 1012 
    11161 TGCCAGCGTG GCTGAGGCCG GCATGTTTCA GTTCCCCTCC CCGCTCCATT TCGGCCTCAC 1013 
    11221 CTTCGAGCCG TCTGCCTGTG TGGCCATCGG CCTGCTGTTC GCCATCAACT CCATCCAGGC 1014 
    11281 CATCGGCGAT CTCTCCGCCA CCACGGTGGG AAGCATGGAC CGGGAGCCGG AAGATAAAGA 1015 
    11341 ACTTCAGGGC GGCATCGTCA TGTACGGGAT CACCAACATC CTGGGGGCTC TGGCCGGTGG 1016 
    11401 ACTTCCCACG GCCACCTACA GCCAGAACGT GGGAATCGTC ACCACCACCC GAGTCATCAA 1017 
    11461 CCGCTGCGTC CTGGGAGGGG CGGCTCTGAT TCTCTTGGCC GCCGGTCTGA TCCCCAAGTT 1018 
    11521 CTCCGCCCTG CTGACCACCA TCCCCCAGTG CGTCTTAGGC GGCGCCACGG TGTCGGTCTT 1019 
    11581 CGCCTCCATC ACCATGACGG GAATCAAGCT GATCACCTCG GAGGAGCTGA ACTACCGCAA 1020 
    11641 CACCTCCATC GTGGGCCTGG CCGCCGCCCT GGGCATGGGG ATCTCCCAGG CCTCCGGAGC 1021 
    11701 ACTGGCGGCA TTCCCCGCCT GGGCAACCAC CATATTCGGA AGATCCCCTG TGGTGGTGGC 1022 
    11761 CACCATCACG GCGGTGGCTC TGAATCTGAT CCTGCCCAAG GGGCGTAAGC AATAAGATTT 1023 
    11821 TTCGATCTGC TAAAAAATCC GGCAGTCTTC TCTTTCGGAA GAATCTGCCG GATTTCTGAC 1024 
    11881 ATCCTTAGCA CGA 1025 
// 1026 
 1027 
LOCUS       k127_594769_UA_Cluster      5441 bp    DNA     linear   UNK 26-FEB-2023 1028 
DEFINITION  k127_594769 flag=0 multi=10.9972 len=72750. 1029 
ACCESSION   k127_594769 1030 
VERSION     k127_594769 1031 
KEYWORDS    . 1032 
SOURCE      Unknown (unknown) 1033 
  ORGANISM  Unknown 1034 
            Unconfirmed Organism. 1035 
COMMENT      1036 
FEATURES             Location/Qualifiers 1037 
     CDS             complement(1..1197) 1038 
                     /product="YgeY family selenium metabolism-linked 1039 
                     hydrolase" 1040 
                     /translation="MMKQTLKQRIDEIMAEIANDIIAFASKTVQIKSMTCQEKEMASL 1041 
                     IENKMRKLGYNQVVVDDTGNVLGRIGNGEKILLFDSHMDTVTVIDEDQWDVPPYGGIV 1042 
                     KDGRIYGRGAVDMKCPLTASLYGAYIAKRIGLPDDISVYVSASVMEEDFDGEAVRQLL 1043 
                     LSTGLKPDGVVICEPTSLKIATGHRGRALIEIKTQGKACHASSPEKGVNPVYMMEEII 1044 
                     GRVKSQARILDAKQGDKGSVALTNIYCSTASNNSVPQDASIILDRRLALGESEEVIAK 1045 
                     EMDGLTAGTEGRWCFSDIPAKSWTGKEFVFHSFLPAWKIDADHPLVLKAMAACELIRD 1046 
                     EKPELFQMGASTNGVTTAGIFHLPTIVLGPGDLAQAHGVNEYCEVDSMLNACKIYAAL 1047 
                     CAGGWT" 1048 
                     /gene_synonym="ygeY" 1049 
     CDS             complement(1210..2619) 1050 
                     /product="putative transporter" 1051 
                     /translation="MAAENKKKLKMPHIFIILYGIILIVSLLSYVIPAGEYDRVLDEA 1052 
                     TGRMIIDPGSYHVIESSPTTIMQFFGAFPAGFVDAGWVVVLTFAVCGGFFVVNKSGAI 1053 
                     GGVIQWLSKKLKNKGIYIIPILMIIFAIIDCFIGMCELCMVYVPIILPLMLMLGFDSI 1054 
                     TACATALCGSAIGFASALANPFTTIVGQKIAGLPLLSGWEFRLISMIVVGTIGIIYVM 1055 
                     RYARKVQLDPSSSLVYESDLILRRELAETGQNEYRLTARQKIAGFVALVMFCIMIFGV 1056 
                     FSWGWDMPEIGGIFIGMGILSGLISGMSGQEICDSFLEGCNQVLLGALIVGLSRGVSV 1057 
                     VMNDAMITDTIIHSLAGVLQSLPASITAIGMLIVQTMMNFLIPSGSGQTVVTMPIMAP 1058 
                     LADLVGVTRQTAVLGLQYGDGFSNIFYPVSGYFMATLALGHVPYEKWMKKMLPLFGLW 1059 
                     SLTAAVFMFIAQMIQWGPF" 1060 
     CDS             complement(2649..3959) 1061 
                     /product="YgeY family selenium metabolism-linked 1062 
                     hydrolase" 1063 
                     /translation="MDVQKIKDAAKAYEADMTAFLRGIVQYPGESCGEKAHIDRIAQE 1064 
                     MRRLEFDRVEIDPMGNVLGYMGTGKTLIAFDAHIDTVGTGNRDNWKFDPYEGYENDTE 1065 
                     IGGRGTSDQLGGIVSAVYGARIMKDLGLLNDAFTVLVTGTVQEEDCDGLCWQYIINED 1066 
                     KIRPEFVVSTEPTDGGIYRGQRGRMEIRIDVKGISCHGSAPERGDNAIYKMADIIRDL 1067 
                     RSLNENDADEQEGIKGLAKMLNEAYNPQWREARFLGRGSLTVSEIFFTSPSRCAVADS 1068 
                     CSVSVDRRMTAGETWESCLDEIRSLPHVKKYGDDVKVSMYKYARPSFTGLVYPIESYF 1069 
                     PTWVLPEEHRVTKAMEDAYTALYGEERTGPEETLSLRKSRPLTDKWTFSTNGVAIMGR 1070 
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                     NGIPCIGFGPGAEAQAHAPNEKTWKQDLITCAAVYALLPCKYFQ" 1071 
                     /gene_synonym="ygeY" 1072 
     CDS             complement(4054..5259) 1073 
                     /product="Diaminopropionate ammonia-lyase (YgeX)" 1074 
                     /translation="MNTMNWAVNHMPKTDDRQLSIMSLPNVEKARAFHMSFPQYGETP 1075 
                     LVKLDQIAAFMGVKEIYVKDESYRFGLNAFKVLGGSFAMARYIAKETGRDVSQLPYSV 1076 
                     LTSQALRDEFGQATFFTATDGNHGRGVAWAAGRLHQKAVVHMPVGSTRTRLENILKEG 1077 
                     AAADITDLNYDDCVRLASKEAAAAPRAVVVQDTAWEGYEEIPSWIMQGYGTMALEADS 1078 
                     QLKAHGCNRPTHVFVQAGVGSLAGAVVGYFTNLYRDNPPVFVVVEAEAAACLYKGAAA 1079 
                     GDGGIRTVGGDMQTIMAGLACGEPNTIAWDILKNHVQVFISAPDWVAVKGMRMLAAPI 1080 
                     KGDSPIVSGESGAAPFGALAAIATMDEYVGLRDAIDLNGDSRVLLFSTEGDTDPERYR 1081 
                     NIVWNGKEH" 1082 
                     /gene_synonym="ygeX" 1083 
ORIGIN 1084 
        1 TTACGTCCAG CCGCCTGCAC ACAGGGCAGC ATAGATTTTG CATGCGTTGA GCATGCTGTC 1085 
       61 CACCTCACAG TACTCATTGA CCCCATGGGC CTGAGCCAGA TCGCCCGGGC CCAGCACGAT 1086 
      121 AGTGGGAAGG TGAAATATAC CTGCGGTGGT CACTCCGTTG GTGCTGGCTC CCATCTGAAA 1087 
      181 CAGTTCAGGT TTCTCATCCC GTATCAGCTC ACAGGCTGCC ATGGCCTTGA GCACCAGCGG 1088 
      241 ATGATCCGCG TCTATCTTCC AGGCGGGGAG GAAGGAATGG AAGACAAATT CTTTGCCTGT 1089 
      301 CCAGCTTTTT GCCGGGATGT CGCTGAAACA CCACCGGCCT TCTGTCCCAG CTGTCAGTCC 1090 
      361 ATCCATCTCT TTTGCGATCA CTTCCTCAGA CTCGCCCAAT GCCAGACGGC GGTCAAGGAT 1091 
      421 AATGGAGGCA TCCTGGGGCA CCGAATTGTT GGATGCCGTG CTGCAGTATA TGTTTGTCAG 1092 
      481 CGCGACAGAG CCCTTGTCCC CCTGCTTTGC GTCCAGAATC CGGGCCTGAC TCTTTACTCT 1093 
      541 TCCTATGATC TCTTCCATCA TATAGACAGG ATTGACTCCC TTCTCCGGAC TGCTGGCATG 1094 
      601 GCAGGCTTTT CCCTGGGTTT TGATTTCAAT AAGGGCGCGC CCTCTGTGGC CTGTGGCGAT 1095 
      661 TTTTAAGCTG GTTGGTTCGC AGATGACGAC GCCGTCCGGC TTCAGACCCG TGGACAGCAG 1096 
      721 AAGCTGTCTC ACCGCTTCCC CGTCAAAGTC CTCCTCCATG ACTGAGGCCG ACACATAGAC 1097 
      781 GGATATATCG TCGGGCAGGC CTATCCTTTT CGCAATATAG GCTCCGTACA GAGAAGCCGT 1098 
      841 AAGGGGACAT TTCATATCCA CAGCTCCCCG GCCGTATATC CTTCCGTCTT TTACTATGCC 1099 
      901 CCCATAGGGA GGGACATCCC ACTGATCCTC ATCGATAACC GTGACCGTGT CCATGTGGGA 1100 
      961 GTCAAAGAGA AGGATCTTTT CCCCGTTTCC GATTCTCCCC AGAACATTTC CCGTATCGTC 1101 
     1021 AACAACCACC TGGTTATAGC CCAGTTTGCG CATCTTATTT TCGATGAGGG AAGCCATCTC 1102 
     1081 CTTTTCTTGG CAGGTCATAC TTTTGATCTG AACCGTTTTG CTGGCAAATG CGATGATATC 1103 
     1141 GTTGGCAATC TCAGCCATAA TTTCATCAAT TCGTTGTTTT AGAGTCTGTT TCATCATAAT 1104 
     1201 CTCCAATCCT TAGAAGGGAC CCCACTGGAT CATCTGGGCA ATAAACATGA AGACTGCGGC 1105 
     1261 AGTCAGAGAC CAGAGGCCGA ACAGAGGAAG CATTTTTTTC ATCCACTTTT CATAGGGAAC 1106 
     1321 ATGGCCCAAA GCCAGAGTCG CCATAAAGTA TCCGGATACA GGGTAGAAAA TGTTGGAGAA 1107 
     1381 ACCATCACCA TATTGCAGGC CCAAAACCGC GGTCTGACGG GTGACGCCCA CCAGATCGGC 1108 
     1441 AAGGGGAGCC ATAATCGGCA TGGTGACAAC CGTCTGCCCG GAACCGGAAG GAATCAGGAA 1109 
     1501 GTTCATCATG GTCTGTACGA TCAGCATGCC GATGGCCGTG ATGCTTGCGG GAAGACTCTG 1110 
     1561 AAGCACGCCT GCCAGGGAAT GGATGATGGT ATCTGTAATC ATGGCGTCAT TCATAACGAC 1111 
     1621 AGACACGCCT CTGGATAAGC CCACGATGAG AGCGCCCAGC AGCACCTGAT TGCAGCCTTC 1112 
     1681 CAGGAAGCTG TCGCAGATCT CCTGGCCTGA CATTCCGGAG ATAAGGCCGG ACAGAATGCC 1113 
     1741 CATTCCGATG AAGATTCCGC CGATCTCAGG CATATCCCAT CCCCAGGAGA AGACGCCAAA 1114 
     1801 GATCATGATG CAGAACATGA CAAGGGCCAC AAAGCCTGCG ATCTTCTGGC GGGCGGTGAG 1115 
     1861 ACGGTACTCA TTCTGCCCCG TCTCGGCAAG CTCTCTGCGG AGAATCAGAT CCGATTCGTA 1116 
     1921 CACCAGGGAA GAGCTGGGAT CCAGCTGTAC CTTGCGGGCG TATCTCATGA CATAGATAAT 1117 
     1981 ACCAATGGTT CCCACCACGA TCATGGAGAT GAGGCGGAAC TCCCAGCCGG ACAGGAGAGG 1118 
     2041 CAGGCCCGCA ATCTTCTGGC CCACAATGGT GGTGAAGGGG TTGGCCAGAG CAGAGGCAAA 1119 
     2101 ACCGATGGCA GAGCCGCACA AGGCAGTGGC GCAGGCGGTT ATGGAGTCAA ATCCCAGCAT 1120 
     2161 CAGCATCAGA GGAAGGATAA TGGGTACGTA CACCATGCAC AGCTCGCACA TGCCGATAAA 1121 
     2221 ACAGTCGATG ATGGCAAAGA TGATCATCAG AATAGGGATG ATGTAGATCC CTTTGTTCTT 1122 
     2281 CAGCTTTTTG GACAGCCACT GAATGACGCC TCCGATGGCT CCGCTTTTAT TGACTACGAA 1123 
     2341 GAAACCGCCG CATACGGCAA AGGTAAGTAC CACAACCCAT CCCGCATCCA CAAAGCCTGC 1124 
     2401 CGGGAATGCC CCGAAAAACT GCATAATGGT GGTGGGACTG GATTCGATAA CGTGGTAGGA 1125 
     2461 GCCGGGATCA ATGATCATTC TGCCGGTGGC TTCGTCCAGC ACCCGGTCAT ACTCACCGGC 1126 
     2521 GGGGATAACA TAGCTTAACA GAGAGACAAT GAGAATGATT CCATAGAGAA TGATAAAAAT 1127 
     2581 ATGTGGCATC TTAAGTTTCT TTTTGTTTTC TGCTGCCATA ATGTCCTCCT AAAATGGTAT 1128 
     2641 AGGGTCAACT ATTGAAAATA TTTACACGGC AAAAGTGCGT ACACGGCTGC ACAGGTTATC 1129 
     2701 AGATCCTGCT TCCAGGTCTT TTCGTTGGGG GCGTGTGCCT GGGCTTCCGC TCCCGGGCCG 1130 
     2761 AACCCGATAC AGGGAATCCC GTTCCTCCCC ATGATGGCGA CACCGTTGGT GGAAAAGGTC 1131 
     2821 CATTTGTCCG TCAGAGGACG GGATTTTCTT AAGGACAGAG TTTCTTCCGG GCCTGTGCGC 1132 
     2881 TCTTCGCCGT ACAGTGCGGT GTAAGCGTCC TCCATGGCTT TTGTTACCCT GTGTTCCTCA 1133 
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     2941 GGAAGAACCC ATGTGGGGAA GTAGCTCTCT ATGGGATACA CGAGACCTGT GAAGGACGGT 1134 
     3001 CTGGCGTATT TGTACATGGA AACCTTAACA TCATCTCCAT ATTTTTTTAC GTGAGGCAGG 1135 
     3061 CTGCGTATTT CATCGAGACA GCTCTCCCAC GTTTCACCGG CCGTCATGCG TCGGTCCACG 1136 
     3121 GACACGGAGC AGGAGTCAGC CACAGCGCAG CGGCTTGGGG ATGTAAAAAA GATCTCCGAA 1137 
     3181 ACCGTAAGAC TTCCCCGCCC CAAAAACCGG GCCTCTCTCC ACTGAGGATT GTATGCCTCA 1138 
     3241 TTAAGCATCT TTGCCAGGCC CTTGATGCCC TCCTGCTCAT CCGCATCGTT TTCATTCAGG 1139 
     3301 GATCGGAGGT CGCGGATGAT GTCAGCCATC TTGTAGATGG CATTGTCGCC TCTCTCCGGC 1140 
     3361 GCGGAGCCGT GGCAGGAGAT ACCCTTTACA TCAATACGGA TCTCCATGCG TCCCCGCTGT 1141 
     3421 CCCCGGTAAA TGCCGCCGTC CGTAGGTTCT GTGGAGACCA CGAACTCCGG GCGGATCTTG 1142 
     3481 TCCTCGTTTA TAATGTACTG CCAGCACAGT CCGTCGCAGT CCTCCTCCTG GACCGTGCCT 1143 
     3541 GTGACCAGAA CGGTGAAAGC GTCATTTAAC AGCCCCAGAT CCTTCATGAT CCTGGCACCG 1144 
     3601 TAGACAGCGG AGACAATGCC GCCCAGCTGG TCGGAGGTCC CGCGGCCGCC GATCTCCGTG 1145 
     3661 TCATTCTCAT AACCCTCATA GGGGTCAAAT TTCCAGTTGT CCCTGTTGCC CGTGCCTACG 1146 
     3721 GTGTCAATGT GGGCGTCAAA GGCGATCAGC GTTTTGCCTG TCCCCATGTA TCCCAGTACA 1147 
     3781 TTGCCCATGG GATCGATCTC CACCCGGTCA AACTCCAGCC TGCGCATCTC CTGTGCGATA 1148 
     3841 CGGTCAATGT GTGCCTTTTC GCCGCAGCTT TCGCCGGGAT ACTGCACGAT ACCCCGCAAA 1149 
     3901 AAAGCCGTCA TATCCGCTTC GTACGCCTTT GCCGCATCCT TGATCTTCTG CACATCCATA 1150 
     3961 TCTGTGTCTC CTTTATCTAT GTCTGTCCGC CGCCGTCACA CGGGCCGGGG ACAAATGTGG 1151 
     4021 GCGTCAGCCC GTCTCATTGG TACCAAGATT AATTCAGTGC TCCTTCCCGT TCCACACAAT 1152 
     4081 GTTCCGGTAG CGCTCCGGGT CCGTGTCGCC CTCCGTGGAG AAGAGAAGCA CTCTGGAATC 1153 
     4141 TCCGTTCAGA TCAATGGCAT CGCGGAGCCC GACATACTCG TCCATGGTGG CTATGGCGGC 1154 
     4201 GAGAGCCCCG AAGGGAGCGG CTCCCGATTC CCCTGACACG ATCGGACTGT CGCCTTTTAT 1155 
     4261 AGGGGCGGCC AGCATCCGCA TGCCCTTCAC GGCAACCCAG TCAGGAGCGG AAATGAATAC 1156 
     4321 CTGTACATGA TTTTTCAGAA TGTCCCAGGC GATTGTATTG GGCTCCCCGC AGGCGAGACC 1157 
     4381 GGCCATGATG GTCTGCATAT CGCCTCCCAC TGTGCGGATG CCGCCGTCGC CTGCAGCTGC 1158 
     4441 GCCCTTGTAC AGGCAGGCGG CAGCCTCCGC CTCCACCACC ACGAAGACGG GCGGATTGTC 1159 
     4501 ACGGTAGAGA TTGGTGAAAT ATCCCACCAC CGCACCGGCC AGGGAACCGA CCCCTGCCTG 1160 
     4561 AACAAACACA TGGGTGGGGC GGTTACACCC ATGAGCTTTC AACTGGCTGT CAGCCTCCAA 1161 
     4621 AGCCATAGTT CCGTATCCCT GCATAATCCA GGAGGGGATC TCTTCATAGC CTTCCCATGC 1162 
     4681 CGTGTCCTGT ACAACCACGG CCCTGGGCGC TGCAGCGGCC TCTTTGGATG CCAGGCGCAC 1163 
     4741 ACAGTCGTCG TAGTTGAGAT CCGTAATATC CGCTGCAGCG CCTTCTTTCA GGATGTTCTC 1164 
     4801 CAGCCGGGTT CTGGTGCTCC CTACGGGCAT ATGGACCACG GCCTTCTGAT GGAGTCTGCC 1165 
     4861 GGCGGCCCAG GCCACGCCCC TTCCGTGGTT GCCGTCGGTG GCTGTGAAAA ACGTAGCCTG 1166 
     4921 ACCGAACTCA TCCCGCAGGG CCTGGGAAGT GAGAACACTG TAGGGAAGCT GTGAAACGTC 1167 
     4981 TCTGCCCGTC TCCTTCGCAA TGTAGCGGGC CATCGCAAAG GAGCCTCCCA GGACCTTAAA 1168 
     5041 TGCGTTGAGC CCGAAACGGT AGGATTCGTC TTTTACATAT ATCTCCTTCA CTCCCATAAA 1169 
     5101 GGCTGCTATT TGATCCAGCT TCACAAGGGG AGTCTCTCCA TACTGGGGAA AACTCATATG 1170 
     5161 GAAAGCCCGG GCCTTCTCAA CATTGGGAAG CGACATAATA GAGAGCTGTC TGTCATCGGT 1171 
     5221 TTTGGGCATG TGGTTAACGG CCCAGTTCAT AGTGTTCATC TCTTTTCCTC CAGTTCTGTG 1172 
     5281 TATTGTTTGT GCAATGTGAA ATAAGACATA TAAGATATGA CATATACAAT ATGCGATATA 1173 
     5341 TTGCATAGGC TAATTATAAC AAACAGAAAT AAATTGTCAA TAGTAAACAA TAATTTTTTA 1174 
     5401 AAAATATAAA TATGTTTGTA TATTTTACCA CTTCTTAAGA A 1175 
// 1176 
 1177 
LOCUS       k127_399776_UA_Cluster      7907 bp    DNA     linear   UNK 26-FEB-2023 1178 
DEFINITION  k127_399776 flag=1 multi=7.9977 len=30024. 1179 
ACCESSION   k127_399776 1180 
VERSION     k127_399776 1181 
KEYWORDS    . 1182 
SOURCE      Unknown (unknown) 1183 
  ORGANISM  Unknown 1184 
            Unconfirmed Organism. 1185 
COMMENT      1186 
FEATURES             Location/Qualifiers 1187 
     CDS             complement(1..2559) 1188 
                     /product="Selenium-dependent xanthine dehydrogenase 1189 
                     (XdhAC)" 1190 
                     /translation="MYEFTVNGKQVSAPTDEKIIFYLRDTLKLTSVKNGCAEGACGAC 1191 
                     MILVDGKPTKACILSTAKAVGKSIVTCEGLSDREKEVYSYAFSHAGAVQCGFCTPGMV 1192 
                     ISAKGLIDRKPDPTPAEVKDAIKNNICRCTGYKKIEEAILLAAKIFRENTPVPQTDFL 1193 
                     GCVGESIHRVDAPAKALGTAKYADDLDLPGMLYGSAVRSAYPRAKVLSIDVSQAKKAE 1194 
                     GVAAVITAADLSGKEKVGHLKKDQWVLVPIGGITTFLGDAIVLVAADTKAHLEAAKAL 1195 
                     VKIEYEELPAVFSAEEAAKEGAPEVHEGLSNLLSHEHLIRGNAEQRIRESKYVVTQEY 1196 
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                     TTPPTEHAFLEPETAVAAPEGDGVVVYSGDQGIYQTKGECAEATGLPPEKVRVAAMMV 1197 
                     GGGFGGKEDMTVQHHAAVLAMATGHPVKVSLTRKESILIHPKRHGMKMQFTTACDEKG 1198 
                     ILTAMKATLLADTGAIASLGGPVLQRACTHAGGPYNYQDVDIEGKAYYTNNPPCGAFR 1199 
                     GFGVTQSCFAAEMNLDLLAEKAGISPWEIRYRNAIRPGQVLPNGQIADDSTALAETLE 1200 
                     AVKDYYDAHPKAGIACAMKNSGLGVGIPDYGRCRLTVENGVVHIHTSAACIGQGMGTV 1201 
                     VTQITASTTGLSLSQIQYETPDTGKAPNSGNTTASRQTVFTGEACRQACLELMKAKGD 1202 
                     QPLEALNGQEFYGEYLGVTDKMGSDKPNPVSHVAYGYATHLIDLDEEGRVSQVIAAHD 1203 
                     VGRAVNPVSVEGQIEGGVVMSLGYALTEDFPLEHGRPTAKFGTLGLFKANQTPDVKAV 1204 
                     IVEKNKADLACGAKGIGEICSIPTAPAVALAYYHKDGKFRTSLPLESTPYSRKK" 1205 
                     /gene_synonym="xdhAC" 1206 
     CDS             2933..4147 1207 
                     /product="Diaminopropionate ammonia-lyase (YgeX)" 1208 
                     /translation="MEQIKWTANRLPKTEDKQLGVMSLENVAKARKFHSSFPQYSVTP 1209 
                     LTALPNMAGILGLGGLFIKDESYRFGLNAFKVLGGSFAIARYIAQELGRDVSEIDYNY 1210 
                     LVSQKLKDEFGQATFFTATDGNHGRGVAWAANRLGQKSVVHMPKGSTKARFDNIAAEG 1211 
                     AQVTIENVNYDDCVRMAAKEAAETPRGVVIQDTAWDGYEEIPSWIMQGYGTMAAEAAE 1212 
                     QLKAAGVDRPTHIFVQAGVGSLAGAVQGYFANLFPDNTPTTVIMEAQAADCLYKGAVA 1213 
                     GDGKFRIVDGDLQTIMAGLACGEPNTISWDILKNHSSFFVSCPDWISAKGMRMLGAPL 1214 
                     KGDPQVISGESGAVGMGLIATLMESDEYKEMRETIGLNKNSKVLMFSTEGDTDPVNYR 1215 
                     KTVWNGAYPSYK" 1216 
                     /gene_synonym="ygeX" 1217 
     CDS             4209..5519 1218 
                     /product="YgeY family selenium metabolism-linked 1219 
                     hydrolase" 1220 
                     /translation="MDFEKIRNAAEGYKGDMTKFLRDLVKIPGESCGEKGHIDRIAEE 1221 
                     MRKVGFDKVEIDPQGNVLGYMGTGKTLIGYDAHIDTVGIGNRANWKFDPYDGFESDTE 1222 
                     IGGRGTSDQMGGIVSAVYGAKIMKDLGMLSDKYQVLVTGTVQEEDCDGLCWQYIVNED 1223 
                     HVKPEFVVSTEPTDGGIYRGQRGRMEIRIDVKGVSCHGSAPERGDNAIYKMADILQDV 1224 
                     RALNENDAADATEIKGLVKMLDEKYNKEWKEARFLGRGTVTCSEIFFTSPSRCAVADS 1225 
                     CAVSLDRRMTAGETWESCLEEIRQLPNVKKYGDDVKVSMYEYDRPAYTGLVYKTECYF 1226 
                     PTWVIPENHAVTKAMAEAYKGLYGDDRQGNPETEAMRKARPLVDKWTFSTNGVAIMGR 1227 
                     AGIPCIGFGPGAEAQAHAPNEKTWKDDLVRCAAVYAALPTAYCK" 1228 
                     /gene_synonym="ygeY" 1229 
     CDS             5603..6805 1230 
                     /product="Putative carbamoyltransferase YgeW" 1231 
                     /translation="MDQKLQAYIDKLNKLNFKEMYNNDFFLTWEKTDDELEAVFTVAD 1232 
                     ALRYMRENNISTKIFESGLGISLFRDNSTRTRFSFASACNLLGLEVQDLDEGKSQIAH 1233 
                     GETVRETANMISFMADVIGIRDDMYIGKGNKYMHDVVDAVTEGNKDGVLEQKPTLVNL 1234 
                     QCDIDHPTQCMADMLHIIHEFGGVENLKGKKIAMTWAYSPSYGKPLSVPQGVIGLMTR 1235 
                     FGCEVVLAHPEGYEVMPEVEEVAKKNAEKSGGSFKRVNSMAEAFKDADIVYPKSWAPF 1236 
                     AAMEKRTNLYGEGDSEGIKALEKELLAQNAQHKDWCCTEELMKTTKDGKALYLHCLPA 1237 
                     DINDVSCKDGEVEASVFDRYRVPLYKEASFKPYIIAAMIFLAKCKDPQETLKLLEERG 1238 
                     TSRHFNLK" 1239 
                     /gene_synonym="ygeW_2" 1240 
                     /gene_synonym="ygeW_2" 1241 
     CDS             6925..7863 1242 
                     /product="Carbamate kinase 1" 1243 
                     /translation="MGKRIVIALGGNALGNNLPEQMIAVKKTSKAIADLIEEGHEVII 1244 
                     SHGNGPQVGMIQTAMTELVRSDPEKYIPCPLSVCVAMSQGYIGYDLQNALREELLDRG 1245 
                     IEKGVATVLTQVVVDSEDPAFKNPTKPIGSFMTKEEADRMVAERGYQIIEDAGRGYRR 1246 
                     VVASPNPQSIVEISTVHALVNAGLVVVACGGGGIPVTTQGHHLKGAAAVIDKDFASCV 1247 
                     LAQQVDADCLIILTAVEKAAIHFGKPEQQWLSDITPEQARQYISEGHFAPGSMLPKVQ 1248 
                     AALQFAESKPGRYSLITLLEKAKNGIAGKTGTVIRG" 1249 
                     /gene_synonym="arcC1_2" 1250 
                     /gene_synonym="arcC1_2" 1251 
ORIGIN 1252 
        1 TTACTTTTTA CGGCTGTATG GGGTGCTTTC TAAAGGCAGT GATGTACGGA ATTTTCCGTC 1253 
       61 TTTATGATAG TAAGCCAATG CCACGGCTGG TGCAGTTGGA ATGGAACAAA TTTCGCCAAT 1254 
      121 GCCTTTTGCA CCGCAGGCCA GATCTGCCTT GTTCTTTTCT ACAATAACAG CTTTTACATC 1255 
      181 CGGCGTCTGG TTGGCTTTGA ATAAGCCTAA AGTACCGAAT TTTGCAGTAG GCCGTCCATG 1256 
      241 CTCCAGGGGG AAATCTTCTG TCAGAGCATA TCCCAGGCTC ATAACGACGC CGCCTTCAAT 1257 
      301 CTGGCCCTCA ACGCTAACCG GATTGACTGC CCGGCCTACG TCATGGGCGG CAATCACTTG 1258 
      361 GGAAACACGG CCTTCCTCAT CCAGGTCAAT TAAATGGGTT GCATAGCCAT AAGCTACATG 1259 
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      421 GCTCACAGGA TTGGGTTTAT CCGATCCCAT TTTATCCGTG ACGCCCAGAT ATTCCCCGTA 1260 
      481 AAATTCCTGC CCGTTTAATG CTTCCAGAGG CTGATCCCCT TTGGCTTTCA TCAGTTCTAA 1261 
      541 ACAGGCTTGG CGGCAGGCTT CCCCGGTAAA TACTGTCTGA CGGGAAGCGG TTGTATTGCC 1262 
      601 GGAATTGGGA GCCTTTCCGG TATCCGGTGT TTCATATTGG ATTTGGGACA AAGAAAGTCC 1263 
      661 TGTTGTAGAA GCTGTTATTT GCGTTACCAC AGTCCCCATG CCTTGGCCAA TGCAGGCGGC 1264 
      721 ACTGGTATGG ATATGAACTA CGCCATTTTC TACAGTTAAA CGGCACCGGC CATAATCCGG 1265 
      781 AATGCCTACG CCTAAACCGC TATTTTTCAT GGCACAGGCA ATCCCTGCTT TGGGATGGGC 1266 
      841 GTCATAATAA TCTTTTACCG CTTCCAGGGT TTCCGCTAAA GCTGTGGAAT CATCGGCGAT 1267 
      901 CTGTCCGTTG GGTAAAACCT GTCCCGGACG GATGGCATTC CGGTAACGGA TTTCCCAGGG 1268 
      961 AGAAATCCCG GCTTTTTCTG CCAGCAAATC TAAATTCATT TCAGCCGCAA AACAGCTTTG 1269 
     1021 TGTTACGCCA AAGCCGCGGA ATGCGCCGCA AGGGGGATTA TTGGTATAAT AGGCTTTTCC 1270 
     1081 TTCAATATCC ACATCCTGGT AGTTATAAGG CCCGCCGGCA TGGGTACAGG CCCGCTGTAA 1271 
     1141 TACTGGCCCG CCTAAGGAGG CAATGGCTCC GGTATCTGCC AGCAAGGTTG CTTTCATTGC 1272 
     1201 CGTTAAAATG CCCTTTTCAT CACAAGCAGT AGTAAACTGC ATTTTCATGC CGTGGCGTTT 1273 
     1261 TGGATGGATT AGAATACTTT CTTTCCGGGT CAAGGAAACC TTAACGGGAT GCCCCGTTGC 1274 
     1321 CATAGCCAAA ACAGCAGCAT GATGCTGAAC GGTCATATCT TCTTTGCCGC CAAAGCCGCC 1275 
     1381 GCCTACCATC ATAGCTGCAA CCCGGACTTT TTCCGGCGGC AGGCCCGTTG CTTCTGCACA 1276 
     1441 TTCGCCTTTT GTCTGGTAAA TCCCCTGATC CCCGGAATAA ACGACAACCC CGTCCCCTTC 1277 
     1501 CGGAGCTGCA ACGGCTGTTT CCGGCTCCAA GAAAGCATGT TCTGTGGGCG GTGTGGTGTA 1278 
     1561 TTCCTGTGTT ACAACATATT TTGATTCCCG GATGCGCTGT TCCGCATTCC CCCGGATCAA 1279 
     1621 ATGTTCATGG GACAATAAAT TCGACAGGCC CTCATGGACT TCGGGAGCGC CTTCTTTGGC 1280 
     1681 AGCTTCTTCA GCGGAAAATA CAGCAGGCAG TTCTTCATAT TCTATTTTTA CTAAGGCTTT 1281 
     1741 TGCCGCTTCC AAATGGGCCT TGGTATCGGC AGCAACCAAA ACGATTGCAT CCCCTAAGAA 1282 
     1801 AGTGGTAATG CCTCCTATCG GAACAAGCAC CCACTGATCT TTTTTCAAGT GGCCTACTTT 1283 
     1861 TTCTTTGCCG GATAGATCGG CTGCCGTAAT AACTGCGGCT ACACCTTCGG CTTTTTTCGC 1284 
     1921 CTGGGAAACA TCTATGGATA AAACTTTTGC CCGGGGATAA GCAGAACGGA CAGCACTTCC 1285 
     1981 ATAAAGCATC CCCGGCAAAT CAAGATCATC CGCATATTTT GCAGTGCCTA AAGCTTTTGC 1286 
     2041 CGGAGCGTCA ACCCGGTGGA TGCTTTCGCC GACACAGCCT AAAAAATCGG TCTGGGGTAC 1287 
     2101 CGGGGTATTT TCCCGGAAAA TTTTTGCTGC CAAAAGGATG GCTTCTTCTA TCTTTTTATA 1288 
     2161 TCCGGTACAG CGGCAGATAT TATTTTTGAT GGCATCTTTC ACCTCAGCCG GAGTGGGATC 1289 
     2221 GGGCTTCCGG TCAATAAGCC CTTTTGCACT GATGACCATG CCCGGCGTAC AAAAGCCGCA 1290 
     2281 TTGGACTGCC CCTGCATGGG AAAAGGCATA GCTGTAAACT TCTTTTTCCC GATCCGAAAG 1291 
     2341 CCCTTCACAA GTCACAATGG ATTTCCCAAC CGCTTTTGCA GTAGATAAAA TACATGCTTT 1292 
     2401 GGTGGGCTTC CCGTCTACTA AGATCATACA GGCACCGCAG GCGCCTTCCG CACAGCCGTT 1293 
     2461 TTTGACGGAG GTTAGTTTCA AAGTATCCCG CAGATAAAAG ATGATTTTTT CATCGGTTGG 1294 
     2521 AGCAGATACT TGTTTTCCAT TTACAGTAAA TTCATACATG GCAGACAACC TCAACTTTCC 1295 
     2581 TGTTCACAAA TTTTTTTAGG GCACATTGCA GGGGAATGGT CAAAAAAATA AAATAAATAA 1296 
     2641 AAAGAAATAA TGAAAAAAGT TTATCAACTG AAAGATAAAC AACAGATTCT GGAGAATAAA 1297 
     2701 AGTTCTACTT TTATCAGTTT AACATGAAAA TTTTCATAAA TCAAGTGTAT ATAATGAGAA 1298 
     2761 AATTGCCTAA CTTCAAATTT TTTTTTAGAA TTGCAAAAAA AGTTTTAGAA AACTATTGAC 1299 
     2821 TCTCCCCAAA TTTGTGGTAT TATGGATACA AAGAACATAA ATTTTCCAAA CACAAGGAAA 1300 
     2881 TTTACAGCAC TTTTTCCAAA AGTCTAATAA CCATACAGGA GGTATCGCCA ACATGGAACA 1301 
     2941 GATCAAATGG ACCGCCAACC GGCTGCCAAA AACCGAGGAC AAACAACTGG GTGTTATGTC 1302 
     3001 TTTAGAAAAT GTAGCCAAAG CACGGAAATT TCACAGCAGC TTTCCCCAGT ATTCTGTAAC 1303 
     3061 ACCTTTAACC GCACTGCCAA ATATGGCTGG CATTTTAGGA TTGGGTGGTT TATTCATCAA 1304 
     3121 GGATGAATCT TACCGGTTTG GCTTGAATGC CTTTAAGGTT TTAGGCGGAT CTTTCGCAAT 1305 
     3181 CGCCCGTTAT ATTGCCCAGG AGCTGGGACG GGACGTTTCC GAAATTGACT ATAATTACTT 1306 
     3241 GGTTTCCCAA AAATTAAAAG ATGAATTTGG CCAGGCCACT TTCTTTACCG CTACTGATGG 1307 
     3301 CAACCATGGA CGGGGCGTAG CCTGGGCAGC AAACCGCTTA GGTCAGAAAT CCGTTGTACA 1308 
     3361 TATGCCGAAA GGCAGCACCA AAGCCCGTTT TGACAATATC GCGGCAGAAG GGGCACAAGT 1309 
     3421 AACCATTGAA AATGTCAACT ATGATGATTG TGTTCGCATG GCTGCAAAAG AAGCCGCTGA 1310 
     3481 AACACCACGG GGCGTAGTCA TTCAGGATAC AGCCTGGGAT GGATATGAAG AAATTCCTTC 1311 
     3541 CTGGATCATG CAGGGATATG GCACAATGGC TGCGGAAGCT GCGGAACAAT TAAAAGCTGC 1312 
     3601 CGGTGTAGAC CGTCCAACCC ATATCTTTGT ACAGGCTGGC GTAGGTTCTT TGGCAGGGGC 1313 
     3661 TGTCCAAGGC TACTTTGCAA ACCTGTTCCC GGACAATACG CCCACTACCG TTATCATGGA 1314 
     3721 GGCCCAGGCT GCCGACTGCC TCTACAAAGG CGCTGTTGCC GGAGATGGCA AGTTCCGTAT 1315 
     3781 TGTAGACGGC GATCTGCAAA CCATTATGGC TGGCCTGGCC TGCGGCGAAC CCAATACAAT 1316 
     3841 TTCCTGGGAT ATTCTCAAGA ACCACAGCAG TTTCTTTGTT TCCTGCCCGG ATTGGATTTC 1317 
     3901 TGCAAAAGGC ATGCGGATGT TAGGCGCACC TTTGAAAGGC GATCCTCAGG TAATTTCCGG 1318 
     3961 CGAAAGCGGC GCTGTTGGCA TGGGCCTGAT CGCAACCTTA ATGGAAAGCG ATGAATACAA 1319 
     4021 AGAAATGCGG GAAACCATTG GTTTAAATAA AAACAGCAAA GTTTTGATGT TCTCTACCGA 1320 
     4081 AGGCGATACC GATCCCGTCA ACTACCGTAA AACAGTATGG AACGGTGCAT ATCCTTCTTA 1321 
     4141 TAAATAAGTA TTATTTTTAT AGAAGAAACC TTGCGTGATT AAAATATAAA ATATTGGAGG 1322 
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     4201 CAACCACAAT GGATTTTGAA AAAATTAGAA ATGCGGCAGA AGGTTACAAA GGCGATATGA 1323 
     4261 CAAAATTCCT GCGGGACTTA GTAAAAATCC CCGGTGAAAG CTGCGGCGAA AAAGGCCATA 1324 
     4321 TTGACCGGAT CGCGGAAGAA ATGCGGAAAG TTGGTTTTGA TAAAGTCGAA ATCGATCCAC 1325 
     4381 AAGGCAACGT TTTAGGCTAC ATGGGAACCG GCAAAACCTT AATCGGTTAT GACGCCCATA 1326 
     4441 TTGATACAGT CGGTATCGGC AACCGTGCAA ACTGGAAATT CGATCCCTAT GACGGCTTTG 1327 
     4501 AAAGCGATAC GGAAATCGGC GGCCGCGGCA CTTCCGACCA AATGGGCGGC ATTGTTTCCG 1328 
     4561 CAGTTTATGG CGCAAAAATC ATGAAGGATT TAGGGATGCT CTCCGATAAA TACCAGGTTC 1329 
     4621 TCGTAACCGG TACTGTTCAG GAAGAAGACT GCGACGGCTT GTGCTGGCAG TATATCGTCA 1330 
     4681 ATGAAGATCA TGTAAAACCG GAATTTGTTG TCAGCACAGA ACCAACTGAC GGCGGCATTT 1331 
     4741 ACCGGGGCCA GCGGGGCCGT ATGGAAATCC GTATTGATGT AAAAGGTGTT TCCTGCCATG 1332 
     4801 GTTCCGCTCC GGAACGGGGT GACAACGCCA TTTACAAAAT GGCTGACATC CTTCAAGATG 1333 
     4861 TCCGCGCCCT GAATGAAAAT GATGCAGCCG ATGCCACTGA AATCAAAGGC TTAGTCAAAA 1334 
     4921 TGCTGGATGA AAAATACAAC AAAGAATGGA AAGAAGCCCG TTTCTTAGGC CGCGGCACCG 1335 
     4981 TTACCTGTTC TGAAATCTTC TTTACCTCTC CTTCCCGCTG TGCTGTTGCT GACTCCTGTG 1336 
     5041 CTGTGTCTTT GGATCGCCGC ATGACTGCCG GTGAAACCTG GGAAAGCTGC CTGGAAGAAA 1337 
     5101 TCCGCCAGCT TCCTAACGTA AAGAAATATG GTGATGACGT AAAAGTTTCC ATGTATGAAT 1338 
     5161 ATGACCGTCC AGCTTATACT GGTTTAGTCT ATAAAACAGA ATGTTATTTC CCAACATGGG 1339 
     5221 TGATTCCTGA GAACCATGCC GTTACCAAAG CTATGGCTGA AGCTTACAAA GGCTTATATG 1340 
     5281 GTGATGACCG TCAGGGCAAT CCGGAAACTG AAGCCATGCG GAAAGCCCGT CCGCTGGTTG 1341 
     5341 ACAAATGGAC TTTCTCTACC AATGGTGTTG CCATTATGGG CCGTGCAGGT ATCCCTTGTA 1342 
     5401 TCGGATTTGG CCCCGGCGCA GAAGCCCAGG CCCATGCTCC TAATGAGAAA ACCTGGAAAG 1343 
     5461 ATGATCTGGT ACGCTGCGCC GCTGTATATG CAGCTCTGCC GACAGCTTAC TGCAAATAAG 1344 
     5521 GTTTTAGCCG CAAGGCGGCG GGCCGGTTAA AAATCCCCGC CGCCATCATA AGAAATCATA 1345 
     5581 TATAAATAAG GAGAAATGTA AAATGGATCA GAAATTACAA GCCTATATTG ACAAATTGAA 1346 
     5641 CAAACTCAAT TTCAAAGAAA TGTATAATAA CGATTTCTTC CTGACCTGGG AAAAAACCGA 1347 
     5701 TGATGAATTG GAAGCTGTTT TCACCGTTGC GGATGCCCTG CGCTATATGC GGGAAAACAA 1348 
     5761 CATTTCCACT AAAATTTTTG AAAGCGGCTT AGGCATTTCC TTATTCCGGG ATAATTCTAC 1349 
     5821 CCGTACCCGT TTCTCCTTTG CTTCTGCCTG CAACCTGTTA GGCTTGGAAG TCCAGGATCT 1350 
     5881 GGATGAAGGC AAATCCCAAA TTGCCCACGG CGAAACCGTC CGTGAAACTG CTAATATGAT 1351 
     5941 TTCTTTCATG GCTGATGTTA TCGGTATCCG TGATGATATG TATATCGGCA AAGGCAATAA 1352 
     6001 ATATATGCAT GATGTGGTTG ATGCTGTGAC AGAAGGCAAT AAAGATGGCG TTTTAGAGCA 1353 
     6061 GAAACCAACT TTAGTCAACC TCCAGTGCGA CATTGACCAT CCCACCCAGT GTATGGCAGA 1354 
     6121 TATGCTCCAC ATCATCCATG AATTCGGCGG CGTGGAAAAT CTCAAAGGCA AAAAAATTGC 1355 
     6181 TATGACATGG GCTTATTCTC CTTCTTATGG CAAACCCCTT TCCGTTCCCC AGGGCGTTAT 1356 
     6241 CGGCTTAATG ACCCGGTTCG GCTGTGAAGT TGTTCTGGCT CATCCGGAAG GCTATGAAGT 1357 
     6301 GATGCCGGAA GTAGAAGAAG TTGCAAAGAA AAACGCTGAA AAATCCGGCG GCAGCTTCAA 1358 
     6361 ACGTGTCAAT TCTATGGCAG AAGCTTTCAA AGATGCTGAT ATTGTCTATC CAAAGAGCTG 1359 
     6421 GGCACCTTTT GCAGCGATGG AAAAACGTAC CAACCTTTAT GGCGAAGGCG ACTCCGAAGG 1360 
     6481 CATTAAAGCC CTGGAAAAAG AATTGCTGGC ACAAAATGCC CAGCATAAAG ATTGGTGCTG 1361 
     6541 CACTGAGGAA TTGATGAAGA CAACAAAAGA CGGAAAAGCT TTATATCTCC ACTGCCTGCC 1362 
     6601 TGCTGACATC AATGATGTAA GCTGTAAAGA TGGCGAAGTA GAAGCTTCCG TATTTGACCG 1363 
     6661 GTATCGTGTG CCTCTGTATA AAGAAGCTTC CTTCAAACCT TATATTATTG CTGCAATGAT 1364 
     6721 CTTCCTGGCA AAATGTAAAG ATCCACAGGA AACTTTAAAA CTCCTTGAAG AACGCGGCAC 1365 
     6781 CTCCCGTCAT TTTAACCTGA AATAATTTTT TATCTTCTTT CATTCCCACT GTATTGAAAT 1366 
     6841 TTTCTCCCTT TGGCGGCCCG TCCATGAATA CCGTTTCTGG GCGGGCTGCT GTTATTTTTC 1367 
     6901 AAATAGAAAG GCGGCCTTTT TAAAATGGGA AAACGTATTG TAATTGCTTT AGGCGGCAAC 1368 
     6961 GCTTTAGGGA ATAATCTTCC GGAACAAATG ATCGCAGTAA AAAAGACTTC CAAGGCGATA 1369 
     7021 GCGGATTTAA TTGAAGAAGG CCATGAAGTG ATTATTTCAC ATGGCAATGG ACCTCAGGTT 1370 
     7081 GGCATGATCC AGACAGCTAT GACAGAATTG GTCCGCAGCG ATCCGGAAAA ATATATTCCA 1371 
     7141 TGTCCTTTAT CTGTCTGTGT TGCTATGAGC CAGGGATACA TAGGCTACGA TTTACAGAAT 1372 
     7201 GCTTTGCGGG AAGAACTGCT GGATCGGGGC ATTGAAAAAG GCGTTGCTAC TGTATTGACA 1373 
     7261 CAGGTTGTTG TAGATTCAGA AGATCCTGCT TTCAAAAATC CCACAAAGCC AATCGGCAGC 1374 
     7321 TTTATGACAA AAGAAGAAGC TGACCGGATG GTGGCAGAAC GGGGCTATCA AATTATAGAA 1375 
     7381 GATGCCGGAC GGGGCTACCG CCGGGTAGTG GCTTCCCCGA ACCCCCAGTC CATTGTGGAA 1376 
     7441 ATTTCTACGG TTCATGCTTT GGTTAATGCC GGGCTGGTTG TAGTGGCCTG CGGCGGCGGC 1377 
     7501 GGAATTCCTG TAACGACCCA GGGCCATCAT TTAAAAGGCG CTGCGGCTGT AATTGATAAA 1378 
     7561 GATTTTGCTT CCTGCGTCCT GGCCCAGCAG GTAGATGCAG ACTGCCTGAT TATTTTAACT 1379 
     7621 GCCGTGGAAA AAGCTGCAAT TCATTTTGGC AAACCGGAAC AGCAATGGCT GTCTGATATT 1380 
     7681 ACCCCGGAAC AGGCCCGCCA GTATATTTCC GAAGGCCATT TTGCTCCTGG CTCCATGCTG 1381 
     7741 CCGAAAGTAC AGGCTGCTTT ACAGTTTGCC GAGTCGAAAC CGGGCCGTTA TTCTTTGATT 1382 
     7801 ACTTTGCTGG AAAAAGCAAA AAACGGAATT GCAGGAAAAA CCGGTACTGT TATCCGTGGT 1383 
     7861 TAATGAATAT ATGAAAAAAA GGCTTTGGAA TCCTTGGAAA AAGGGTT 1384 
// 1385 
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ORIGIN 1443 
        1 TCCCCAAAGA GGGAAGAGGA GCATTGGTCA ACCTAAATTA GGCGTGGATG GCAGTACCGG 1444 
       61 TCTTGCCGTT GATACCGTCC TTCGCTTTCT CCAAGAGGGT GATCAGAGCG GTACGGCCCG 1445 
      121 GCTTGGACTC GGCGAACTGC ACAGCGGCCT GCACTTTAGG CAGCATAGAG CCAGGGGCAA 1446 
      181 AGTGACCCTC TGCCATATAC TTTTTGGCCT CCTCAGCGCT CAGGTCGTCC AGCCACTTCT 1447 
      241 CCTCCGGCTT ACCGAAGTTG ATGGCGACCT TCTCCACGGC GGTGAGAATG ATGAGGCAGT 1448 
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      301 CAGCATCCAG CTGCTGGGCC AGGACGCAGG AGGCGAAGTC CTTGTCCACC ACAGCGGCAG 1449 
      361 CCCCCTTGAG GTGATGGCTG TGTCCGCCGC CGGTGTGGAT AACGGGGATA CCGCCGCCGC 1450 
      421 CGCAGGCCAC GACTACATGC CCAGCGTTTA CCAGAGCCTT AACGGTCTCG ATCTCCTCGA 1451 
      481 TGGACTGGGG CTTGGGGGAA GCAACAACCC GGCGGTAGCC GCGGCCGGAG TCCTCAACGA 1452 
      541 CGGTGTAACC GCGCTCCTCT ACCATCTTGT CGGCCTCTTC CTTGGTCATA AAGGAGCCAA 1453 
      601 TGGGTTTAGT GGGGTTTTTA AAGGCGGGGT CCTCCGGGTC CACAATGACC TGGGTCAGCA 1454 
      661 CGGTGGCGCA GGGCTTGTCG ATCCCGCGAT CCAGTAGCTC CTCCCGCAGG CCGTTTTGCA 1455 
      721 GATCATATCC AATGTAACCC TGGCTCATGG CAACGCACAC AGACAGGGGG CAGGGGATGT 1456 
      781 ACTTTTCGGG ATTAGAGCGG GTCAGCTCGG TCATAGCGGC CTGAATCATG CCTACCTGGG 1457 
      841 GGCCGTTGCC GTGGGCGATA ATGACCTCGT GGCCCTCTTC AATCAGGTCG GCAATGGCCT 1458 
      901 TGGAGGTCTG CTCAATGGCC ACCATTTGCT CCGGGAGGTT GTTGCCCAGC GCGTTTCCGC 1459 
      961 CCAGGGCAAT GACGATTCTC TTTCCCATGT TAGACACCTC AATCATCAAA AATTTTCTCT 1460 
     1021 GGCGCAGACA GCGGCGCCGT ACCATAAGAA CCTGTATTCA TCATCGGGAA CCCTGATTAG 1461 
     1081 GCGGGAAAAG TCCCGGCCAG ACGGTGTTTG AGCTTGTGCA TACAGGCTCT AAAAGCCCAC 1462 
     1141 AAAACTAAAC CGGCGGGGCA AGGTAAAACT ATTATAGTCT TTATAAGAGT TTTTGTAAAC 1463 
     1201 AGGAATTGAT AAAAACTTTC CCTGTCCCGC CGGTTTTTTC TCCCCTGGAA CAGCGGCCCT 1464 
     1261 GGAGAGTTTT GTCCCGCGCT GCCCGGCGGC CTGAAATGGC ACTGCCCACC GGCGGATCAC 1465 
     1321 GGTGGCTGGC CGTGGTTCGC CGGCGGGTAT TGCCGGGCAA GTGGGGGAGA TGCGATTTCG 1466 
     1381 CAAAAACGGC AGAAACCGTC TTTACACAGG AGTAGGAGTA TGCGCAGTTG AATTGATAGC 1467 
     1441 AGTTCTCCGG CAATCGCTTG CTTCCTTGTT TCCATCCCCA GAGAGGGCGG AGATGGGATC 1468 
     1501 AGCAAGGTTG AGAACAGCTC CAAGGGTTGA TGCTCAAATG GCTGAGACAG CCTTACGGCA 1469 
     1561 TGTATGCCGG TAAAAGGAAA TGGTCTGTGG TCTGCTCAAA AAAGCGCTTC TCATGCTTTA 1470 
     1621 TTATTGAAAC CAGCGGGGGG TGCCGCGCTC TTCCAGGGCC TTCAGAGCGG CTCTGGGATC 1471 
     1681 CTTGACCTTG GCCAGGAAAA TCATGGCGGC AATGATATAG GGCTTAAAGG ACGCCTCACG 1472 
     1741 GTAGAGGGGA TCCCGATAGC GGTCGAAGAC GGAGGCCTCC ACCTCGCCAT CCTGGCAGGA 1473 
     1801 GACGCCGTTA ATGTCGGCGG GCAGGCAGTG GAGATACAGG GCTTTGCCGT CCTTGGTGGT 1474 
     1861 CTTCATAAGC TCCTCGGTGC AGCACCAATC CTTGTGCTCG GCATTTTGGG CCAGCAGGCG 1475 
     1921 TCCTTCCAGG GCTTTGATGC CCTCGCTGTC TCCCTTGCCG TACAGGTCGG TGCGCTCCTC 1476 
     1981 CATGGCGGCA AAGGGGGCCC AACTCTTGGG GTAGACGATG TCGGCGTCCC GGAATGCCTC 1477 
     2041 GGCCATAGAG TTGACCTTGC GGAAGGAGCC GCCGCTCTTC TTGGCATTCC CAGCGGCCAC 1478 
     2101 GGCCTCCACC TCAGGCATGA TCTCGTAGCC CTCCGGATGG GCCAGCACCA CATCCATGCC 1479 
     2161 GAAGCGGGTC ATCAGGCCAA CCACGCCCTG GGGGACAGAC AGGGGCTTGC CGTAGGAGGG 1480 
     2221 GGAGTAGGCC CAGGTCATGG CCAGCTTTTT CCCCTTCAGA TTTTCTACGC CGCCAAACTC 1481 
     2281 ATGGATGATA TGGAGCATAT CGGCCATGGC CTGGGTAGGG TGGTCGATGT CACACTGGAG 1482 
     2341 GTTGACCAAG GTGGGCTTCT GTTCCAGAAC TCCCGCCTTG TTGCCCTGAG TCACGGCCTC 1483 
     2401 CACGACCTCT TTCTGGTAGG TGTGACCCTT GCCGATGTAC ATATCGTCCC GGATGCCGAT 1484 
     2461 CACGTCAGCC ATAAAGCTGA TCATGTTGGC CGTCTCCCGG ACGGTCTCGC CGTGGGCGAT 1485 
     2521 CTGGCTCTTC CCCTCGTCCA GGTCCTGGAC CTCCAGCCCC AGCAGATTGC AGGCGCTGGC 1486 
     2581 AAAGGAGAAG CGGGTACGGG TGGAGTTGTC CCGGAACAGG GAGATCCCCA GTCCGGAGTC 1487 
     2641 AAAGATCTTG GTGGAGATGT TTTGTTCCCG CAGACGGCGT AGGGCGTCGG CCACGGTAAA 1488 
     2701 GACGGCGTCA ATTTCGTCAT CCGTCTTATC CCAAGTGAGG AAGAAGTCCC CCTCGTACAT 1489 
     2761 ATTCTGAAGG TTCAGCTTGC TGAGTTTGTC CAGATAGGCC TGCAATTTGG CATCCATACT 1490 
     2821 TGAAATCTCC CTTTCATGTT CATGGTCAAT TCGGTTCGGC TCCCCTCTTC GGCGGGGGAT 1491 
     2881 ATGTTTATTT AATATCGTTG TCGGTCAGGC TCTGGCGGAA CTGGGTGACA TCTGCGGTCT 1492 
     2941 TGTTCTCCTC CTTGTACAGG CCGGGGACGG CGGCGTACAG GGCGGCACAG TTGACCAGGT 1493 
     3001 CCTGTTTCCA GGTGATCTCG TTGGGTGCGT GGGCCTGAGA TTCGGCGCCG GGGCCGAAGC 1494 
     3061 CCACGCAGGG AATGCCATAG CGGCCCTGGA TGGACACGCC ATTGGTGGAG AAAGTCCACT 1495 
     3121 TATCGGTGAG GGGACGGCGG CGCAGGTGGA TCGCGTCCCG GGCGGGGTCC GGGTCTGCGT 1496 
     3181 GGCCCTGGCG CTCACTGCCG AAGAGGGCCT CGTGAGCGTC AATGAGAGCC TGCACATGGG 1497 
     3241 CGGCAGACGC CTTGTTGATC CAGGTGGGGA AGAAGCACTC GGTCTCGTAG ACCTCGCCGG 1498 
     3301 TCCAGGCGGG GCGGCTGTAC ATATACATGG AGACCTTGAC GTCATCGCCG TACCTCTTCA 1499 
     3361 CGGCGGGGAG CTGGCGGATC TCCTCCAGGC AGGAGTCCCA GGTCTCTCCG GCGGTCATGC 1500 
     3421 GGCGGTCGAT AGAAATGGCG CAGGAGTCGG CCACCGCGCA GCGGCTGGGG GAGGTAAAGA 1501 
     3481 AGATCTCAGA GGTGGTGCAG GTGCCACGGC CCAGGAACTG GGCGTCCTCG TAGTGCTCCG 1502 
     3541 GGTTGTACTT GGGGTCGAGC ATCTTCACCA GGCCCTTGAT CTCCACGGAA TCGTCGGCGG 1503 
     3601 GGTTTTCGTT GAGGGCGCGG ACCTCCTGGA GGATGTCGGC CATCTTATAG ATGGCGTTGT 1504 
     3661 CCCCCCGTTC GGGGGCGGAG CCGTGGCAGG AGACCCCCTT TACATCCACC CGGATCTCCA 1505 
     3721 TGCGGCCCCG GTGGCCCCGG TAGATGCCGC CGTCAGTGGG CTCGGTGGAG ACTACAAACT 1506 
     3781 CGATCTTCTC CTTGGCCTGG GGGAACCCCT TGTTGACAAT GTACTGCCAG CACATGCCGT 1507 
     3841 CACAGTCCTC CTCCTGCACC GAGCCCACCA CCATGATCCG GTAGTTGGCC GGGATGAGGC 1508 
     3901 CGAGGTCCTT CATAATCTTT GCGCCGTAGA CAGCGGAGGC CATACCGCCC TCCTGGTCAG 1509 
     3961 AGCCGCCGCG GCCATAGATC ACCGCATCGT CTTCATAGCC CTGGTAGGGA TCCTGGGTCC 1510 
     4021 AATTGTTCCG GTTGCCGATC CCCACGGTGT CGATGTGGGA GTCAAAGGCG ATGATCTTCT 1511 
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     4081 CGCCGTCGCC CATCCAGCCG ATGATGTTGC CCAGACCGTC GATCTCAACC TGATCAAAGC 1512 
     4141 CTAGGCGCTC CATCTCTGCC TTGATGCGCT TGACGACTCC CTCTTCTCCG CAGCTCTCGC 1513 
     4201 TGGGAATGGC GATCATGTCC CGCAGGAACC GGGTCATATC CGCCTCGTAT GCCTTCGCCG 1514 
     4261 CTGCCTTGAT CTGATTGAAA TCCATGGTTT CATTACCTCC GCTTTTTATT TCGTTGACAG 1515 
     4321 ACCGGAGGGA GAAACGGGGG TCCGCCCTGC TTCCCCGCCC CATGTCTGCT TCCTACCAGT 1516 
     4381 TATGAATGTG CTCGATAGCC CTCGTAATCG GACTGGGGGG TGCTGGTGGT GGGATACTCA 1517 
     4441 CCGTCCCAGA TGATCCGGCG GAACTTTAAT GGGTCGGTGT TGCCTTCGGT GGAGAACATC 1518 
     4501 AGTACCTGGC TGAACCGGTC CAGACCCAGA TAATCCCGGA AGTCCTGGTA AGCGTCGTCC 1519 
     4561 TCCATAATCG CGTCAATACA GCCCATGCCC ACCGCGCCGG ACTCGCCGGA GATGACCACC 1520 
     4621 GGGTCGCCCT CACAGGGGAC GCCAAGCATT CTCATACCCT TGGCGCTCAC CCAGTCGGGG 1521 
     4681 CAGGCCGCAA AAGCCGCAGT GTGATTGCGC AGGATATCCC AGGACAGGGT GTTGGGTTCG 1522 
     4741 CCGCAGGCCA GGCCTGCCAT AATGGTAGCC AGGTCCCCGT CTACAGTACG GGGCTTGCCG 1523 
     4801 TCTCCCACCA AAGCGCCCCG GTAGAGGCAG TCGGCCGCCA TGGCCTCCAT AACCACCACC 1524 
     4861 TTGGGGGGAT CGTTGGGGAA AAGATTTTGG AAGAAGCCCT GAATCGCACC GGCCAGGCTG 1525 
     4921 CCCACGCCGG CCTGCACAAA GATGTGGGTA GGCCGGTTGA CTCCGATCTG CCGGAGCTGG 1526 
     4981 TCTGCCGCCT CAGAGGCGAG GGTGCCATAG CCCTGCATGA TCCAGGCGGG GATAGTCTCG 1527 
     5041 TAGCCGTCCC AGGCGGTGTC TTGGACGATG ACGCCGTGAC GGGTGGACTC GGCCTCGGCG 1528 
     5101 GCGGCCAGCC GGACACAGTC GTCATAGTTC AGCTCTTCAA TTGTGACCTG TGCGCCCTCT 1529 
     5161 TTGCGGATGT TGTCGTAACG GGGCTTGGCG CTGCCCTTGG GCATATGTAC AACCGCTTTC 1530 
     5221 TGACCCAGCT TGTTGGCCGC CCAAGCCACC CCGCGGCCAT GATTGCCGTC GGTAGCGGTA 1531 
     5281 AAGAAGGTGG CCTGACCAAA CTCCTTGCGC AGGCGCTCGC TGGTCATGTA CTCGTAGGTC 1532 
     5341 ATCTCGGACA CGTCCTTGCC CATCTGCTGG GCGATATACT GAGCCATGGC GAAGGAGCCG 1533 
     5401 CCCAGCACCT TAAAGGCATT GAGTCCGAAG CGGAAGGATT CGTCTTTGAT GTAGAGACCG 1534 
     5461 CCCAGACCCA GATACTTAGC CATCGTATCC AGACGGGCGA GGGGGGTGAT GGAATACTGG 1535 
     5521 GGGAAGCTGC TGTGGAAGGC CCGGGCCTTG GCCACATTTT CCAGGGACAT AATGCTCAAA 1536 
     5581 TTTTTGTCGT CACTCTTGGG CATCCGGTTG GGTACCCATT TGATTTGCTC ATTCATATGA 1537 
     5641 AATCGCCTCC ATAGAAATGC CGGGACACTT GGGGGTCCCG TTTCCCACTT GCCACACACA 1538 
     5701 TCATACCACA GCTTTTTGAG AAGTCAAGGG GTTTTTCAAA AATTTTTTCA TTGATACTGA 1539 
     5761 AAAATTTTTT GATTCGATGA CCGTATAGTT CAAACATATT TTATTTATGC CTAAAAATTA 1540 
     5821 TTTTGATTTT TGTCTATTTT ACCGAATACC TTCTCCTTGT CAACACCCCG TTTTAATGAT 1541 
     5881 AAGCTATCCA TAAAGACTGC ACAACATATT GTAAACCACC AAAATGAGGC CGGCCTGTCC 1542 
     5941 CAGTTTGGTC TCCTTCATCG CCAGATCAAA CAAACTTTTT CTTTTTATAA CGAGAGAAAT 1543 
     6001 CATACAAAAT TTCTGTCAGG AGGAGGCAGC GATTATGGTT CAACTGCATG TGAACGGCAA 1544 
     6061 ACCCATCACG GTTCAGGAAG ATCTCTCCCT CATGCGGCTG CTGCGGGATA TGGGACTCAC 1545 
     6121 CTCGGTCAAG GATGGATGCA GCCAGGGGGC CTGCGGCACC TGTACGGTTT TGGCAGACGG 1546 
     6181 CAAGCCCGTC AAGGCC 1547 
// 1548 
 1549 
LOCUS       k127_1837117_UA_Cluster     16027 bp    DNA     linear   UNK 26-FEB-2023 1550 
DEFINITION  k127_1837117 flag=0 multi=17.9223 len=44082. 1551 
ACCESSION   k127_1837117 1552 
VERSION     k127_1837117 1553 
KEYWORDS    . 1554 
SOURCE      Unknown (unknown) 1555 
  ORGANISM  Unknown 1556 
            Unconfirmed Organism. 1557 
COMMENT      1558 
FEATURES             Location/Qualifiers 1559 
     gene            complement(<1..4) 1560 
                     /product="Molybdenum cofactor guanylyltransferase" 1561 
                     /translation="MRVGAVLMASGFSVRFGSNKLLQQVDGASMIERTMASIPPQLFD 1562 
                     RAAVVSPYPEILSLAEKRGYLPVPNPDAAQGQSASLRLGLARLTDMDGVLFAVCDQPW 1563 
                     LEGESVLRLINCFREAPSRICALSWQGMRGNPAVFPARLFSELLALTGERGGGVVIRA 1564 
                     HPDLLRLVEVRRAAELRDVDTPAGLNGPV" 1565 
                     /db_xref="ec:2.7.7.77" 1566 
                     /gene_synonym="mobA" 1567 
                     /gene_synonym="mobA" 1568 
     mRNA            complement(<1..4) 1569 
     CDS             complement(<1..4) 1570 
                     /product="Molybdenum cofactor guanylyltransferase" 1571 
                     /translation="MRVGAVLMASGFSVRFGSNKLLQQVDGASMIERTMASIPPQLFD 1572 
                     RAAVVSPYPEILSLAEKRGYLPVPNPDAAQGQSASLRLGLARLTDMDGVLFAVCDQPW 1573 
                     LEGESVLRLINCFREAPSRICALSWQGMRGNPAVFPARLFSELLALTGERGGGVVIRA 1574 
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                     HPDLLRLVEVRRAAELRDVDTPAGLNGPV" 1575 
                     /gene_synonym="mobA" 1576 
                     /gene_synonym="mobA" 1577 
     CDS             complement(1..1383) 1578 
                     /product="dihydropyraminidase (HyuA)" 1579 
                     /translation="MSILIQNGTLLCPEGPVKADLRAEGEKIAQIGPNLPVGDNTVID 1580 
                     ASGKLVFPGFIDTHTHLEMNKGLPNETADSWASGTLAALAGGTTTVLDFAEPERGASL 1581 
                     SSALDTWHRRADGAASCHYAFHMTIKDWNPSIKEELADMTAAGVTSYKVYLAYDALRI 1582 
                     SDGTALEVVRAVGEQGGIVGCHCENGDLVAAGIAAQKAAGRWGTAAHPLSRPAAVEAE 1583 
                     AITRWLTIGELAEYPVNIVHLSTARGLEAVRNARARGQKLYVETCPQYLLLDDSRYSL 1584 
                     PGFEGAKFVLSPPLRKKQDIDALWTALEAGEIDTISTDHCSFHFHGAKELGREDFSKI 1585 
                     PNGIPGVEHRPVLMYTCGAATGRISPFQLMKLLSEQPAKLFGMYPQKGALAPGSDADI 1586 
                     VIFDPEYRGLITAAAQHQAVDYTPYEGMAVRGRVETVLLSGTAAVTNGQVTAPNQGRF 1587 
                     VRRGPSRFWR" 1588 
     CDS             complement(1422..2363) 1589 
                     /product="Carbamate kinase 1" 1590 
                     /translation="MGKRIVIALGGNALGNNLPEQMLAVKQTAKAIAGLIEDGNQVIL 1591 
                     SHGNGPQVGMIQKAMAELTRSDAERYIPCPLSVCVAMSQGYIGYDLQNALREELLDRG 1592 
                     IQKGVATVLTQVEVDPADPAFQHPTKPIGAFMTREEAEKLVAERDYQVIEDAGRGYRR 1593 
                     VVASPKPRSIVEIQSIRDMVEAGLVVVACGGGGIPVFRTEGHHLKGAAAVIDKDFASC 1594 
                     VLAQQLEADTLIILTAVEKAAVNFGRPNQKWLDRLTPEEAEVYISEGHFAPGSMLPKV 1595 
                     QAAVEFAQSAPGRSALITLLEKARDGVAGKTGTVIAM" 1596 
                     /gene_synonym="arcC1_4" 1597 
                     /gene_synonym="arcC1_4" 1598 
     CDS             complement(2345..3646) 1599 
                     /product="Putative carbamoyltransferase YgeW" 1600 
                     /translation="MDATLQKYIDKLNSLNFKEMYENDFFLTWDKTDDEIEAVFTVAD 1601 
                     ALRYMREHNISTKIFESGLGISLFRDNSTRTRFSFASACNLLGLEVQDLDEGKSQIAH 1602 
                     GETVRETANMISFMADVIGIRDDMYIGKGHIYQKEVAEAVTEGHRAGVLEQKPTLVNL 1603 
                     QCDIDHPTQCMADMLHIIHEFGGVENLKGKKVAMTWAYSPSYGKPLSVPQGVIGLMTR 1604 
                     FGMDVVLAHPEGYEVMPEVEEVAKKNAVATGGTFQRVSSMAEAFQDADIVYPKSWAPF 1605 
                     AAMKKRTDLYGKGDTDGIKALEKELLAQNAQHKDWCCTEELMKTTRDGKALYLHCLPA 1606 
                     DINGVSCADGEVEASVFDRYRDPLYKEASFKPYIIAAMILLAKCKDPQATLKALEERG 1607 
                     DCPLVPEVMKRRKSDKLRAASGRPYLYSDESGGKIEWVSAL" 1608 
                     /gene_synonym="ygeW_4" 1609 
                     /gene_synonym="ygeW_4" 1610 
     CDS             complement(3754..5163) 1611 
                     /product="YgeY family selenium metabolism-linked 1612 
                     hydrolase" 1613 
                     /translation="MDREKILSASEGFRQDMSAFLRAMISHPSESCEEKEVVACIKAE 1614 
                     MEKLGYDKVEVDGLGNIIGWMGSGDKIIAIDSHIDTVGIGNRDNWTADPYKGWEDDAI 1615 
                     IYGRGGSDQEGGMASAVYGARIMKDLGLIPAGYRIMVVGSVQEEDCDGMCWQYIVNKF 1616 
                     FPANGIQKEQVEFVISTEPTDGGIYRGHRGRMEIRVDVKGVSCHGSAPERGDNAIYKM 1617 
                     ADILQDVRALNENPADDTVTVKGLVKMLDPKFNPEHYEDARFLGRGTCTTSQVFYTSP 1618 
                     SRCAVADSCSISIDRRMTAGETWDSCLQEIRDLPAVKKYGDDVKVSMYMYDRPAWTGE 1619 
                     VYETEAYSPTWINKESAAHVQALVDAHHALFGDKRLGHSDADPARDAMHLRQRPLTDK 1620 
                     WTFSTNGVAIQGRYGIPCVGFGPGAESQAHAPNEIIWKDDLVRCAALYAAVPSLYREE 1621 
                     NKTADVSQFRAGKTDNDIK" 1622 
                     /gene_synonym="ygeY" 1623 
     CDS             complement(5254..6468) 1624 
                     /product="Diaminopropionate ammonia-lyase (YgeX)" 1625 
                     /translation="MNDSIKWVLNKMPASDDRHLGIMSLDSVAKAQAFHRSFPQYSVT 1626 
                     PLAQLDGMAARLGLGSLCVKDESWRFGLNAFKVLGGSFAMARYIAGELGKDVSELSYD 1627 
                     YLTSPDLRKDFGQATFFTATDGNHGRGVAWAANKLGQKAVVHMPKGTTRTRFDNIASE 1628 
                     GAQVTIEEVNYDDCVRMAAAEAAQTEHGVVVQDTAWEGYEEIPSWIMQGYGTMASEAA 1629 
                     QQLRQQELGRPTHVLVQAGVGSLAGAVVGYFANLFPTDPPKFIVMEAQAADCLYQGAS 1630 
                     AGDGSLRVVGGDLQTIMAGLACGEPNTISWDILRNHTDAFVSCPDWVSAKGMRMLAAP 1631 
                     VKGDPAVCSGESGAVGMGVLSAIMEDNAYQDLRDALELGKSSHVLMFSTEGDTDPDRY 1632 
                     CRIVWGGEYAAE" 1633 
                     /gene_synonym="ygeX" 1634 
     CDS             complement(6672..9317) 1635 
                     /product="Selenium-dependent xanthine dehydrogenase 1636 
                     (XdhAC)" 1637 
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                     /translation="MIPFGAGTAGGRPRSKGEMTVSETYTFTVNGVLRETAEDKPLLR 1638 
                     YLRDDLELHSVKDGCSEGACGTCTISVDGRPVRACILTTKKASGKTILTVEGLSVPEK 1639 
                     EAFVYAFGKVGAVQCGFCIPGMVMAGKTLLDQNPNPTEAQIKKAIRGNMCRCTGYKKI 1640 
                     IEGISLVGAILRGEAQIDPELEKGDVYGVGDRAFRIDVRDKVLGTGEYCDDLCLDGMV 1641 
                     YASAVRSAYPRAKVLSIDAAPALAVPGVLAVLTAEDVPHNKVGHIQQDWDVMIAVGDT 1642 
                     TRCVGDALCLVVAESEFILSQAKAAVKIEYEPLEPVRNIHEAMAEGAPLIHQSGNLCQ 1643 
                     SRHVTRGDAGAALANSRYTVTQSYKTPFTEHAFLEPECAVALPHKNGVKVYTSDQGVY 1644 
                     DTRHEISIMLGWEPERIVVENKLVGGGFGGKEDVSVQHLAVLAALKVGRPVKARLTRQ 1645 
                     ESIRFHPKRHAMEGTFTLGCDENGIFTALDCDIYFDTGAYASLCGPVLERACTHSVGP 1646 
                     YCYQNTDIRGYGYYTNNPPTGAFRGFGVCQSEFALESCINLLAEKVGISPWEIRFRNA 1647 
                     IEPGRVLPNGQIADGSTALKETLLAVQEVYEANSGRAGIACAMKNAGVGVGLPDKGRC 1648 
                     RLAVEHGTVRLYSAASDIGQGCSTIFLQILAQTAGLPLEKLQNMGSSSETAPDSGTTS 1649 
                     GSRQTLITGEAVRMAAADLRAVLDQAGGDLSALEGQEFFAEFFDPTDRLGSDKPNPKS 1650 
                     HVAYGFATHVVVLDDDGRVKEVWAAHDSGKVVNPTSIQGQIEGGVLMGLGYALTEDFP 1651 
                     LQDCVPQARFATLGLLRADQIPEIHAIYVDKDTPLPFAYGAKGIGEIATIPTAPAVQG 1652 
                     AYYAMDHILRTTLPMENTFYKKPKL" 1653 
                     /gene_synonym="xdhAC" 1654 
     CDS             complement(9314..10129) 1655 
                     /product="Putative oxidoreductase YgfK" 1656 
                     /translation="MGVKDGLLTCRVMELGAPDASGRRSPVATGETVTVDADTVITAV 1657 
                     GEKVDTALYTSNGLEVDSRGQAVINPETMESSVKNVFVVGDGQKGPGTVMEAIAGAAK 1658 
                     AANAIQNFDPSTFVEKNINSDYQKPLSKRGDLCTDCTSCTDSRCLGCATVCETCAEVC 1659 
                     PNRANVAVAVAGMRQRQIIHVDGLCNECGNCAVFCPYDSRPYLDKFTLFWFREDFDHS 1660 
                     ENQGFLCLEGGRTLVRTDSTVEEYDVSDPACGLEDGLRRLICAVYENYSYLLG" 1661 
                     /gene_synonym="ygfK_4" 1662 
                     /gene_synonym="ygfK_4" 1663 
     CDS             complement(10187..11761) 1664 
                     /product="Putative oxidoreductase YgfK" 1665 
                     /translation="MHGLDPANLDRFQTVDEAFVKSIPARVSSSITESTLHGCPPDEI 1666 
                     ERIATYLITEKGLNTYIKCNPTLLGYEFARKTLDSLGYDYIQFDDHHFLEDLQWADAL 1667 
                     PMLRRLQKLCGERGLEFGVKITNTFPVDVAANELPSEEMYMSGRALYPLSLSLASMLA 1668 
                     KEFGGRLRISYSGGADAFSIRGLFEAGIWPITMATTVLKPGGYQRFSQIGQLLMDVPK 1669 
                     DRWSGVSLDKAAALVEAIPGGTHWTKPVKPIPSRKTDKKVPLLDCFQAPCRSGCPIEQ 1670 
                     DIPAYLMAVNAGRYKEALEIITRRNPLPFITGTICSHRCQDKCMRNAYDESVYIRAQK 1671 
                     LKAAQGGFDALLPRMRAGSPVTGKRAAVVGGGPGGMSAAFFLARAGVEVTLFEAKDAL 1672 
                     GGIVRHVIPAFRISHEAIDNDVKLMESMGVKVQLNTPVFDVNALLQNYTHVILATGAW 1673 
                     QHGSAGLEYGEEMNVISFLERAKKAPEALKLGENVVVIGGGNTDMDAARAAMRIPGVK 1674 
                     KVSLVYRRTKRYMPAD" 1675 
                     /gene_synonym="ygfK_5" 1676 
                     /gene_synonym="ygfK_5" 1677 
     CDS             complement(11701..12306) 1678 
                     /product="Putative oxidoreductase YgfK" 1679 
                     /translation="MSDIMRPMSFGHLMNWILSEYKQNGSIFGVSKLVRYQDGKALPI 1680 
                     FQERIESPYGPAAGPHTQLAQNIVAAYAAGARFFELKTVQITDGEELSKCVSKPCITA 1681 
                     ADECYNCEWSTELTVPQAFAEYVKAWWACRLLSRELGLGAADGFVFNMSVGYDLEGIQ 1682 
                     SPKVDAYIEGIKDASGTEVWKECTDWTLPIWTASKPWTRLL" 1683 
                     /gene_synonym="ygfK_6" 1684 
                     /gene_synonym="ygfK_6" 1685 
     CDS             complement(12366..13706) 1686 
                     /product="Putative aminohydrolase SsnA" 1687 
                     /translation="MLLIGNGKLITRSQTTPYLEDGAVVLDGETVRETGPLAGMRAKY 1688 
                     PSAEFVDAKGGVIMPGLINVHTHIYSGLARGLSIDGFHPTNFYEVLDGQWWYIDRHLT 1689 
                     LDGTRACAYATVLDCIRNGVTTIFDHHASFGEIPGSLFAIKDVCAELGMRACLCYEVS 1690 
                     ERDGEEKCAQAIRENADFARWAREENSGMIKAMFGGHALFTISDRTFEAMVKANDGLT 1691 
                     GFHIHVAEGMDDVYDSLRTYGCRPLSRLLYNGILGEKTMLGHCIHLSPAELDIIKETN 1692 
                     TMVCHNPESNMGNAVGCSPVLQMYNRGILIGLGTDAYTHDMLESLKVLLPMQRHNTCD 1693 
                     PAAGWCEATGMLFQNNPAICAQYFPAPLGVLEPGAAADVIVMDYKPFTPFGAENIDGH 1694 
                     MLFGMMGKNCRTTIINGRVVYRDREFVDVDEDAINAWTMEQSKKLWGELNHRSY" 1695 
                     /gene_synonym="ssnA_4" 1696 
                     /gene_synonym="ssnA_4" 1697 
     CDS             13808..14455 1698 
                     /product="helix-turn-helix transcriptional regulator" 1699 
                     /translation="MIFLNASMLQFLFRLAKALAVQFGPNCEVVIHDLLSNDPDSSIV 1700 
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                     AIENGHVSGRKVGDGPSHVVLEALRGGSTEDRLSYLTKTRDGKTLKSTTIYIRDENRQ 1701 
                     AIGIFSINYDITLMLAMEETLKQFTATPEEAGGTPEPIAQNVSDLLDELIEQSVKRVG 1702 
                     KPVALMSKEDKVNAIRFLNDTGAFLITKSGGKVCKYFGISKYTLYSYIEEGKGKE" 1703 
     CDS             complement(14472..15785) 1704 
                     /product="Uric acid permease PucK" 1705 
                     /translation="MTPPKSELPASVFSLSGVPPAGQLVPLGLQHVVAAIVGIITPAI 1706 
                     MVANTCSLSGADRTLLIQMSLIVTALATLLQLYTIKHRIGSGLPVVMGISFAYVPTLL 1707 
                     AIGGQFDLPTILGAEIAGGCVAILFGIFVRQIRRLFPPLITGTVIFTIGLSLYPTAVK 1708 
                     YMAGGAGSEGFGGLKNWAVALTTLAVVIVLQNFGKGVLKLGAILWGMIVGYIMALLLG 1709 
                     MVDFSAVAPAGWFQLAAPLHFGIRFELSACISLSVVYVINAVQTIGDLSSTTMGGMDR 1710 
                     MPTDRELSGGIVAQGVVSILGALFGGLPAATYSQNVGIVTVNRVINRAVFAFASAILL 1711 
                     VAGLVPKLSAVLTTIPQAVIGGATISVFATITMTGIRMITSEHFSVRSSTVVGLSVAL 1712 
                     GVGITQVSGSFQGPGFPCGHRHCGYHPQSGAPQGPDPPLLKKLGR" 1713 
                     /gene_synonym="pucK_3" 1714 
                     /gene_synonym="pucK_3" 1715 
ORIGIN 1716 
        1 TCATCGCCAG AACCGGGACG GTCCCCGGCG GACAAACCGG CCCTGGTTCG GGGCGGTGAC 1717 
       61 CTGCCCGTTT GTCACAGCGG CGGTGCCGGA GAGCAGAACG GTCTCCACCC GCCCCCGGAC 1718 
      121 CGCCATCCCC TCATAGGGGG TGTAGTCCAC GGCCTGGTGC TGGGCAGCCG CGGTGATGAG 1719 
      181 GCCACGGTAT TCAGGATCAA AAATGACAAT GTCGGCGTCG CTCCCCGGGG CCAGGGCGCC 1720 
      241 CTTTTGGGGA TACATGCCAA AGAGCTTGGC AGGCTGCTCC GACAGCAGCT TCATCAGCTG 1721 
      301 GAAGGGGCTG ATCCGGCCTG TGGCCGCCCC GCAGGTATAC ATCAGGACCG GCCGGTGTTC 1722 
      361 CACGCCAGGG ATACCATTGG GAATTTTGGA AAAGTCCTCC CGGCCCAACT CCTTGGCCCC 1723 
      421 GTGGAAGTGG AAGGAGCAGT GGTCGGTGCT GATGGTATCA ATTTCCCCCG CCTCCAGGGC 1724 
      481 CGTCCATAAA GCGTCGATAT CCTGTTTTTT CCGCAGGGGA GGGGAGAGGA CAAACTTGGC 1725 
      541 GCCCTCAAAG CCGGGCAGGC TGTACCGGCT GTCGTCCAGC AGCAGATACT GAGGGCAGGT 1726 
      601 CTCCACATAG AGCTTCTGTC CCCTGGCCCG GGCGTTCCGC ACCGCCTCCA GGCCCCGGGC 1727 
      661 AGTGGACAGG TGGACGATAT TCACCGGATA CTCCGCCAGC TCCCCGATGG TCAGCCAGCG 1728 
      721 GGTTATCGCC TCTGCCTCCA CTGCCGCCGG GCGGGACAGG GGGTGGGCGG CGGTTCCCCA 1729 
      781 GCGTCCGGCG GCCTTCTGAG CGGCGATTCC GGCGGCAACC AGGTCTCCAT TTTCACAGTG 1730 
      841 ACAGCCCACA ATGCCGCCCT GTTCTCCCAC GGCCCGGACC ACCTCAAGCG CAGTGCCGTC 1731 
      901 GGAAATCCTC AGAGCGTCAT AGGCCAGATA CACCTTATAG GAGGTGACTC CCGCCGCCGT 1732 
      961 CATGTCCGCC AGCTCCTCTT TGATGGAAGG ATTCCAGTCC TTAATCGTCA TATGAAAGGC 1733 
     1021 GTAGTGACAG CTGGCCGCGC CATCCGCCCG GCGGTGCCAG GTATCCAGAG CGGAGGACAG 1734 
     1081 GGAGGCTCCC CGCTCCGGCT CGGCGAAGTC CAGCACGGTG GTGGTTCCCC CGGCCAGGGC 1735 
     1141 GGCCAGCGTG CCGGAGGCCC AGCTGTCCGC TGTCTCATTG GGCAGCCCCT TGTTCATCTC 1736 
     1201 AAGGTGGGTG TGCGTGTCGA TAAAGCCGGG GAAGACCAGC TTCCCTGAGG CGTCAATCAC 1737 
     1261 GGTGTTGTCC CCCACAGGAA GGTTGGGACC GATTTGGGCG ATTTTTTCCC CCTCCGCACG 1738 
     1321 CAGGTCGGCC TTCACCGGAC CCTCGGGACA GAGAAGCGTG CCGTTTTGAA TGAGGATGGA 1739 
     1381 CATAAAATTC CTCCTTGTCA GCCGGATGGA TGGTGCTCGT CTCACATGGC AATCACAGTG 1740 
     1441 CCGGTTTTTC CCGCCACGCC GTCCCGGGCC TTTTCCAGCA GGGTGATGAG GGCGGAACGG 1741 
     1501 CCGGGAGCGG ATTGTGCAAA CTCCACTGCC GCCTGGACCT TGGGCAGCAT GGAGCCGGGG 1742 
     1561 GCGAAGTGGC CCTCGGATAT ATAGACTTCC GCCTCCTCCG GGGTGAGGCG GTCCAGCCAC 1743 
     1621 TTCTGGTTGG GTCTGCCGAA ATTCACCGCC GCCTTTTCCA CTGCGGTGAG GATGATCAGG 1744 
     1681 GTGTCGGCCT CCAGCTGCTG TGCCAGGACG CAGGAGGCGA AATCCTTGTC AATCACCGCG 1745 
     1741 GCCGCCCCCT TCAGGTGGTG GCCCTCTGTC CGAAACACAG GGATGCCGCC TCCGCCGCAG 1746 
     1801 GCCACCACAA CCAGTCCTGC CTCCACCATG TCCCGGATGG ACTGAATCTC CACAATGGAC 1747 
     1861 CGGGGCTTGG GGGAGGCCAC CACCCGGCGG TATCCCCGGC CGGCGTCCTC AATGACCTGG 1748 
     1921 TAGTCCCGCT CAGCAACCAG CTTCTCGGCT TCCTCTCTGG TCATAAAAGC TCCGATCGGC 1749 
     1981 TTGGTGGGGT GCTGGAAGGC AGGATCGGCG GGGTCCACCT CCACCTGGGT GAGGACAGTG 1750 
     2041 GCAACCCCCT TCTGGATTCC CCGATCCAGC AGCTCCTCCC GCAGGGCGTT CTGCAGGTCA 1751 
     2101 TAGCCAATAT ACCCCTGGCT CATGGCCACG CAGACCGACA GGGGACAGGG GATATACCTC 1752 
     2161 TCCGCGTCGG AGCGGGTCAA TTCCGCCATG GCCTTCTGAA TCATGCCCAC CTGGGGCCCG 1753 
     2221 TTGCCGTGGG AGAGGATGAC CTGATTGCCG TCCTCAATGA GGCCGGCAAT GGCTTTGGCC 1754 
     2281 GTCTGCTTCA CGGCGAGCAT CTGCTCTGGA AGGTTATTTC CAAGAGCGTT GCCGCCCAGA 1755 
     2341 GCAATTACAA TGCGCTTACC CATTCTATTT TACCTCCGCT TTCGTCAGAA TACAAGTAGG 1756 
     2401 GGCGGCCACT GGCCGCCCGC AATTTGTCGC TTTTTCTGCG TTTCATTACT TCTGGAACCA 1757 
     2461 GCGGGCAGTC CCCCCGCTCC TCCAGAGCCT TCAGGGTGGC CTGGGGGTCT TTGCACTTGG 1758 
     2521 CCAGGAGGAT CATGGCGGCG ATGATGTAGG GCTTGAAGCT GGCCTCCTTA TACAGGGGGT 1759 
     2581 CGCGGTAGCG GTCGAAAACG CTGGCCTCCA CCTCGCCGTC CGCGCAGGAT ACGCCGTTTA 1760 
     2641 TGTCGGCGGG CAGGCAGTGG AGGTACAAGG CCTTGCCGTC CCGGGTGGTC TTCATCAGCT 1761 
     2701 CCTCGGTACA GCACCAGTCC TTGTGCTGAG CGTTTTGGGC CAGCAGCTCC TTCTCCAGGG 1762 
     2761 CCTTGATGCC GTCGGTGTCG CCCTTGCCAT ACAGGTCGGT GCGCTTCTTC ATGGCGGCAA 1763 
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     2821 AGGGGGCCCA GCTTTTGGGA TAGACGATGT CCGCATCCTG GAAAGCCTCG GCCATGGAGC 1764 
     2881 TGACCCGCTG GAAGGTGCCG CCGGTAGCGA CGGCGTTCTT CTTCGCCACC TCCTCCACCT 1765 
     2941 CGGGCATGAC CTCGTAGCCC TCGGGGTGGG CCAGAACCAC GTCCATGCCG AAGCGGGTCA 1766 
     3001 TCAGACCGAT GACGCCCTGG GGCACGGACA GGGGCTTGCC GTAGCTGGGG GAGTAGGCCC 1767 
     3061 AGGTCATGGC CACCTTCTTA CCCTTGAGAT TTTCCACCCC GCCGAACTCG TGAATGATGT 1768 
     3121 GGAGCATGTC CGCCATGCAC TGGGTGGGGT GGTCGATGTC GCACTGGAGG TTGACCAGGG 1769 
     3181 TGGGCTTCTG CTCCAGCACG CCGGCCCTGT GACCCTCGGT GACAGCCTCC GCCACCTCCT 1770 
     3241 TCTGATAGAT GTGGCCCTTG CCGATATACA TGTCGTCCCG GATGCCGATG ACGTCGGCCA 1771 
     3301 TGAAGGAGAT CATGTTGGCG GTCTCCCGGA CGGTTTCGCC ATGGGCGATC TGGCTCTTGC 1772 
     3361 CCTCGTCCAG GTCCTGAACC TCCAGGCCCA GCAGGTTGCA GGCGGAGGCG AAGGAGAACC 1773 
     3421 GAGTTCTCGT GGAGTTGTCC CGGAACAGGG AGATGCCCAG GCCGGACTCA AAGATTTTGG 1774 
     3481 TGGAGATGTT GTGCTCCCGC ATGTAGCGCA GGGCATCGGC TACGGTGAAG ACCGCCTCGA 1775 
     3541 TCTCGTCGTC GGTCTTATCC CAGGTGAGGA AAAAGTCGTT CTCGTACATC TCCTTGAAGT 1776 
     3601 TAAGGGAGTT GAGCTTGTCA ATGTATTTCT GAAGGGTGGC GTCCATATGG TTCAATCTCC 1777 
     3661 TTTTCATTAT TTGTAGGGAC GGATATCATC CGCCCGCATA TGATAGAGCC GTTAGGGGAA 1778 
     3721 TCACGGGCGG ATCATATCCG CCCCGACAGG CGATTATTTG ATATCGTTAT CGGTCTTGCC 1779 
     3781 CGCCCGGAAC TGGGACACGT CGGCGGTCTT ATTCTCCTCC CTGTAGAGGG AGGGGACGGC 1780 
     3841 GGCGTACAGG GCGGCGCAGC GCACCAGGTC ATCCTTCCAT ATGATCTCGT TGGGGGCGTG 1781 
     3901 GGCCTGGCTC TCTGCACCGG GGCCGAAGCC CACGCAGGGG ATGCCGTACC GGCCCTGGAT 1782 
     3961 GGCCACACCG TTGGTGGAGA AGGTCCACTT GTCGGTGAGG GGCCGCTGGC GCAGGTGCAT 1783 
     4021 GGCGTCACGG GCGGGGTCGG CGTCGCTGTG GCCCAGCCGC TTGTCGCCGA AGAGGGCGTG 1784 
     4081 GTGGGCGTCC ACCAGGGCCT GGACGTGGGC GGCGGACTCC TTGTTGATCC AGGTGGGGGA 1785 
     4141 ATAGGCCTCA GTCTCATAGA CCTCCCCCGT CCAGGCGGGC CGGTCGTACA TATACATGGA 1786 
     4201 CACCTTCACG TCGTCGCCGT ATTTCTTCAC GGCGGGCAGG TCCCGGATCT CCTGGAGGCA 1787 
     4261 GGAGTCCCAG GTCTCGCCGG CGGTCATGCG GCGGTCGATG GAGATGGAGC AGGAGTCGGC 1788 
     4321 CACAGCGCAG CGGCTGGGGG AGGTGTAGAA GACCTGGCTG GTGGTGCAGG TGCCCCGGCC 1789 
     4381 CAGGAAGCGG GCGTCCTCGT AATGCTCCGG GTTGAATTTG GGGTCCAGCA TCTTGACCAG 1790 
     4441 GCCCTTGACC GTCACGGTGT CGTCAGCGGG ATTCTCGTTG AGGGCACGCA CGTCCTGGAG 1791 
     4501 GATGTCGGCC ATCTTATAGA TGGCGTTGTC CCCACGCTCA GGGGCGGAGC CGTGGCAGGA 1792 
     4561 GACTCCCTTC ACATCCACCC GGATCTCCAT GCGGCCCCGG TGGCCCCGGT AGATGCCGCC 1793 
     4621 GTCAGTGGGT TCAGTGGAGA TGACGAACTC CACCTGCTCC TTTTGAATGC CGTTGGCGGG 1794 
     4681 AAAGAACTTG TTGACGATGT ACTGCCAGCA CATACCGTCG CAGTCCTCCT CCTGAACGGA 1795 
     4741 GCCGACGACC ATGATCCGGT ACCCGGCAGG GATGAGTCCT AGGTCCTTCA TAATCCTGGC 1796 
     4801 GCCGTATACG GCGGAGGCCA TGCCCCCCTC CTGGTCGGAG CCGCCCCGGC CATAGATGAT 1797 
     4861 GGCGTCGTCC TCCCAGCCCT TATAGGGGTC GGCGGTCCAG TTGTCCCGGT TGCCGATACC 1798 
     4921 CACGGTGTCA ATGTGAGAGT CGATGGCGAT GATTTTGTCG CCGCTGCCCA TCCAGCCGAT 1799 
     4981 GATATTGCCC AGGCCGTCCA CCTCGACTTT GTCATAGCCC AGCTTTTCCA TCTCGGCCTT 1800 
     5041 GATGCAGGCC ACAACCTCTT TCTCCTCGCA GCTCTCGCTG GGATGGGAGA TCATCGCCCG 1801 
     5101 CAGAAAGGCG CTCATATCCT GGCGGAAGCC TTCAGAGGCA GAAAGAATTT TTTCGCGATC 1802 
     5161 CATGTCGATA TCCTCCATAT TATTGATTGA TATACAGGTT GCCGGCCTGC ACGCCCGGAT 1803 
     5221 GTGGAGCGTG ACGGCCCTGG CGCGCTGTTT TGTTTATTCT GCGGCGTACT CCCCACCCCA 1804 
     5281 AACGATTCTG CAGTACCGAT CCGGGTCGGT GTCTCCCTCT GTTGAGAACA TGAGCACATG 1805 
     5341 GCTGCTTTTT CCCAGCTCCA GGGCGTCCCG CAGGTCCTGA TATGCGTTAT CCTCCATAAT 1806 
     5401 GGCGGAAAGG ACGCCCATGC CTACGGCTCC GGACTCGCCG GAGCATACCG CCGGGTCACC 1807 
     5461 CTTTACGGGG GCGGCCAGCA TCCGCATTCC CTTGGCGCTC ACCCAGTCGG GACAGGAGAC 1808 
     5521 GAAAGCGTCG GTGTGGTTGC GCAGAATGTC CCAGGAAATC GTGTTGGGCT CTCCGCAGGC 1809 
     5581 CAGACCTGCC ATGATGGTCT GAAGGTCGCC GCCCACCACA CGAAGACTAC CGTCTCCGGC 1810 
     5641 TGAGGCCCCC TGATAGAGGC AGTCGGCCGC CTGGGCTTCC ATCACGATAA ACTTGGGCGG 1811 
     5701 GTCTGTGGGA AACAGGTTGG CAAAATAGCC CACAACGGCC CCAGCCAGGG AGCCTACACC 1812 
     5761 GGCCTGAACT AGCACATGGG TGGGCCGGCC CAGCTCCTGC TGCCGCAGCT GCTGGGCCGC 1813 
     5821 CTCGCTGGCC ATGGTGCCGT AGCCCTGCAT AATCCAGGAG GGGATTTCCT CATAGCCCTC 1814 
     5881 CCAGGCGGTG TCCTGAACCA CCACGCCGTG CTCTGTCTGG GCGGCCTCGG CGGCGGCCAT 1815 
     5941 GCGGACGCAG TCGTCGTAAT TGACCTCCTC AATCGTGACC TGGGCGCCCT CGCTGGCAAT 1816 
     6001 GTTGTCAAAA CGGGTGCGGG TAGTCCCCTT GGGCATGTGG ACCACAGCCT TTTGGCCCAG 1817 
     6061 CTTGTTGGCG GCCCAGGCCA CCCCGCGGCC GTGGTTGCCG TCAGTGGCGG TGAAGAAGGT 1818 
     6121 GGCCTGGCCG AAGTCCTTCC GCAGGTCCGG GCTGGTCAGG TAGTCGTAAC TCAGCTCGGA 1819 
     6181 TACATCCTTG CCCAGCTCTC CGGCGATGTA CCGCGCCATG GCGAAGGAGC CGCCCAGCAC 1820 
     6241 CTTGAAGGCG TTGAGGCCAA ACCGCCAGCT CTCGTCCTTC ACGCACAGGG AGCCCAGTCC 1821 
     6301 CAGGCGGGCG GCCATGCCGT CCAGCTGGGC CAGAGGGGTG ACGGAGTACT GGGGGAAGGA 1822 
     6361 ACGGTGAAAG GCCTGGGCCT TGGCCACGCT GTCCAGAGAC ATAATGCCCA GGTGCCTGTC 1823 
     6421 ATCACTGGCC GGCATTTTGT TCAGGACCCA TTTGATGGAA TCGTTCATCG GCTGAAACCT 1824 
     6481 CCTAAAAATT TTTCAGGTAT GCTAACTTTT ATTTATACAC CTATCATATC ACGGGATTTG 1825 
     6541 AGATTGTCAA GATTTATCTG CAAAAAAATA AGCGAACTTT TAAAAACAGC AAAATGCCCA 1826 



30 
 

     6601 AGCTGGACCG CTGTTTTTTG TCAGTCAGAA CAAAATTTCC CCGCCCTACC GGAGCAGGGC 1827 
     6661 GGGGAGCTGT TTTACAGTTT TGGCTTTTTA TAAAAGGTGT TTTCCATGGG CAGAGTTGTG 1828 
     6721 CGCAGGATAT GGTCCATGGC GTAGTAGGCT CCCTGGACCG CAGGGGCCGT GGGAATGGTG 1829 
     6781 GCAATCTCGC CGATGCCCTT GGCCCCATAG GCAAAGGGGA GGGGCGTGTC TTTGTCCACG 1830 
     6841 TAGATGGCGT GAATTTCGGG AATCTGGTCG GCCCGGAGCA GGCCCAGAGT GGCGAACCTG 1831 
     6901 GCCTGGGGGA CACAGTCCTG CAGAGGAAAG TCCTCGGTGA GGGCATAGCC CAGACCCATC 1832 
     6961 AGGACGCCCC CCTCAATCTG CCCCTGGATG GAGGTGGGGT TGACCACTTT GCCCGAGTCG 1833 
     7021 TGGGCCGCCC AAACCTCCTT CACCCTGCCG TCGTCATCCA GCACCACCAC GTGGGTGGCA 1834 
     7081 AAGCCGTAAG CCACATGGCT CTTGGGGTTG GGCTTGTCGG AGCCCAGCCT GTCAGTGGGA 1835 
     7141 TCGAAGAATT CTGCGAAAAA CTCCTGGCCC TCCAGGGCGG ACAGGTCTCC TCCCGCCTGG 1836 
     7201 TCCAGAACAG CCCTCAGGTC AGCGGCGGCC ATGCGCACCG CTTCGCCGGT GATGAGGGTC 1837 
     7261 TGCCGGGAAC CGGAGGTGGT ACCCGAGTCG GGGGCTGTTT CGGAGCTGCT GCCCATGTTT 1838 
     7321 TGCAGCTTTT CCAGGGGCAG ACCGGCGGTC TGGGCCAGAA TCTGGAGGAA AATGGTAGAG 1839 
     7381 CAGCCCTGGC CGATGTCGGA GGCGGCGGAG TAGAGCCTGA CCGTGCCGTG CTCCACTGCC 1840 
     7441 AGCCGGCACC GGCCCTTGTC GGGCAGGCCC ACGCCCACTC CGGCATTTTT CATGGCACAG 1841 
     7501 GCGATACCCG CCCGGCCCGA GTTGGCCTCG TAGACCTCCT GAACCGCCAG AAGGGTCTCC 1842 
     7561 TTCAGTGCGG TGGAGCCGTC GGCAATCTGG CCGTTGGGGA GGACCCTTCC TGGTTCAATG 1843 
     7621 GCGTTGCGGA AACGAATCTC CCAGGGGGAG ATTCCCACCT TTTCAGCCAG CAGGTTGATG 1844 
     7681 CAGGACTCCA GAGCAAACTC ACTCTGACAC ACACCAAAGC CCCGGAAAGC ACCGGTAGGG 1845 
     7741 GGATTGTTGG TATAATATCC GTATCCGCGG ATATCGGTGT TTTGGTAGCA GTAGGGTCCA 1846 
     7801 ACGGAGTGGG TGCAGGCCCG CTCCAGCACC GGCCCGCACA GGGAGGCGTA GGCTCCCGTG 1847 
     7861 TCGAAGTAGA TGTCGCAGTC CAGGGCGGTG AATATACCGT TTTCATCACA GCCCAGGGTG 1848 
     7921 AAGGTGCCCT CCATTGCGTG GCGCTTGGGG TGGAAGCGGA TGGACTCCTG CCGGGTAAGC 1849 
     7981 CTGGCCTTTA CCGGCCGGCC CACCTTCAGC GCCGCCAGCA CGGCCAGATG CTGTACAGAG 1850 
     8041 ACGTCCTCTT TGCCGCCGAA GCCGCCCCCG ACCAGCTTGT TTTCCACCAC GATGCGCTCC 1851 
     8101 GGTTCCCAGC CCAGCATAAT GGATATCTCG TGGCGGGTGT CGTAGACGCC CTGGTCGCTG 1852 
     8161 GTGTAGACCT TGACGCCGTT TTTGTGGGGG AGCGCCACAG CGCACTCGGG CTCCAAAAAT 1853 
     8221 GCGTGCTCTG TGAAGGGGGT TTTGTAGCTC TGGGTGACAG TGTATCTGCT GTTGGCCAGG 1854 
     8281 GCGGCCCCGG CGTCCCCGCG GGTGACGTGG CGGCTCTGGC ACAGGTTGCC GCTCTGATGG 1855 
     8341 ATGAGGGGCG CGCCCTCAGC CATGGCCTCA TGGATATTCC GCACCGGCTC CAGAGGTTCA 1856 
     8401 TACTCTATTT TGACCGCCGC CTTGGCCTGG CTGAGGATAA ACTCACTCTC CGCCACCACC 1857 
     8461 AGACACAGCG CGTCCCCCAC GCAGCGGGTG GTGTCCCCCA CGGCAATCAT CACGTCCCAG 1858 
     8521 TCCTGCTGAA TGTGGCCCAC CTTGTTGTGG GGCACATCCT CAGCGGTCAG TACGGCCAGG 1859 
     8581 ACTCCGGGCA CGGCCAGGGC GGGAGCGGCG TCAATGGACA GCACCTTCGC CCGGGGATAC 1860 
     8641 GCTGAACGGA CGGCGGAGGC GTAAACCATC CCGTCCAGAC AGAGGTCGTC GCAGTACTCC 1861 
     8701 CCGGTGCCCA GCACCTTGTC CCGTACATCA ATGCGGAAGG CCCGGTCCCC CACGCCGTAC 1862 
     8761 ACATCGCCCT TTTCCAGCTC CGGGTCTATC TGTGCCTCCC CCCGGAGTAT GGCTCCGACC 1863 
     8821 AAAGAGATAC CCTCGATAAT CTTTTTGTAG CCGGTACACC GGCACATGTT TCCCCGGATA 1864 
     8881 GCCTTTTTAA TCTGCGCCTC AGTGGGGTTT GGATTTTGGT CCAGCAGAGT CTTGCCCGCC 1865 
     8941 ATCACCATGC CGGGGATACA GAAGCCGCAC TGCACCGCCC CCACCTTGCC AAAGGCGTAG 1866 
     9001 ACGAAGGCCT CCTTCTCCGG GACAGACAGT CCCTCCACGG TGAGAATGGT CTTGCCGGAC 1867 
     9061 GCCTTTTTGG TGGTGAGAAT GCAGGCGCGT ACAGGCCGGC CGTCCACAGA GATGGTGCAG 1868 
     9121 GTGCCGCAGG CCCCCTCGCT GCACCCGTCC TTCACGGAGT GCAGTTCCAG ATCATCCCTG 1869 
     9181 AGGTAGCGCA GGAGGGGTTT GTCCTCAGCG GTCTCCCGGA GGACGCCGTT TACGGTAAAG 1870 
     9241 GTGTAGGTTT CGCTCACGGT CATTTCTCCT TTACTGCGGG GGCGGCCGCC GGCCGTCCCC 1871 
     9301 GCGCCAAATG GAATCACCCC AGAAGGTAGC TGTAATTCTC ATACACCGCA CAGATCAGGC 1872 
     9361 GGCGCAGGCC GTCCTCCAGG CCGCAGGCGG GGTCGGAGAC GTCATACTCC TCAACAGTAC 1873 
     9421 TGTCGGTCCG GACCAGGGTC CTGCCGCCCT CCAGGCAAAG AAATCCCTGA TTTTCGCTGT 1874 
     9481 GGTCAAAGTC CTCCCGGAAC CAGAACAGGG TGAACTTGTC CAGATAGGGC CGGCTGTCGT 1875 
     9541 AGGGGCAGAA TACGGCGCAG TTGCCGCACT CGTTGCACAA GCCGTCCACA TGGATAATCT 1876 
     9601 GCCGCTGGCG CATTCCGGCC ACGGCGACGG CCACATTGGC CCGGTTGGGG CATACTTCGG 1877 
     9661 CGCAGGTTTC GCAGACAGTG GCACAGCCCA GACACCGGCT GTCGGTGCAG GAGGTGCAGT 1878 
     9721 CCGTGCACAG GTCTCCCCGC TTGGAAAGGG GCTTCTGATA GTCGGAATTG ATGTTCTTCT 1879 
     9781 CCACGAAGGT GCTGGGATCG AAATTCTGAA TGGCGTTCGC CGCCTTTGCA GCCCCTGCGA 1880 
     9841 TGGCCTCCAT CACGGTACCG GGACCCTTTT GACCGTCCCC CACCACAAAG ACATTCTTTA 1881 
     9901 CGCTGGACTC CATAGTCTCA GGATTTATCA CGGCCTGTCC CCGGCTGTCC ACCTCCAGGC 1882 
     9961 CGTTGGAGGT GTAGAGGGCG GTGTCCACCT TCTCGCCCAC GGCAGTGATG ACGGTGTCTG 1883 
    10021 CGTCCACGGT GACCGTTTCC CCAGTGGCCA CGGGGGAGCG GCGGCCCGAG GCATCGGGGG 1884 
    10081 CGCCCAGCTC CATGACCCGG CAGGTGAGCA GGCCGTCCTT CACTCCCACA GGAGCCAGCA 1885 
    10141 GCTCCCGGAA CTCCACACCG TCGGCCAGAG CAAGCTCCAG CTCCTCCTAG TCGGCGGGCA 1886 
    10201 TATACCGCTT GGTGCGGCGG TAAACCAGGG ATACCTTTTT CACGCCGGGG ATGCGCATGG 1887 
    10261 CGGCCCGGGC GGCGTCCATG TCGGTGTTGC CGCCGCCGAT AACCACCACG TTCTCTCCCA 1888 
    10321 GCTTCAGGGC TTCGGGGGCC TTCTTCGCAC GCTCCAGGAA GGAGATAACG TTCATCTCCT 1889 
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    10381 CCCCATACTC CAGCCCGGCG GAGCCGTGCT GCCAGGCTCC CGTGGCCAGA ATCACGTGGG 1890 
    10441 TATAATTTTG GAGCAGGGCA TTTACGTCGA AAACAGGCGT GTTCAGCTGA ACCTTGACTC 1891 
    10501 CCATGGACTC CATCAGCTTC ACATCGTTGT CGATAGCCTC GTGAGAGATG CGGAATGCGG 1892 
    10561 GGATGACATG GCGGACGATG CCCCCCAGTG CATCTTTCGC CTCGAAAAGG GTGACCTCCA 1893 
    10621 CCCCGGCACG GGCCAGGAAG AAAGCGGCGG ACATGCCGCC GGGACCGCCG CCCACAACGG 1894 
    10681 CGGCTCTTTT GCCGGTCACA GGGGAACCTG CCCTCATCCT GGGCAGGAGG GCGTCAAAGC 1895 
    10741 CGCCCTGAGC CGCTTTCAGC TTCTGGGCTC GGATATAGAC GCTCTCGTCA TAGGCATTTC 1896 
    10801 TCATGCACTT GTCCTGGCAG CGATGGGAGC AGATGGTGCC GGTGATAAAG GGCAGGGGAT 1897 
    10861 TGCGGCGGGT GATGATCTCC AGAGCTTCCT TATATCTTCC GGCGTTCACT GCCATAAGGT 1898 
    10921 AGGCGGGGAT GTCCTGCTCG ATGGGACAGC CGGACCGGCA GGGGGCCTGG AAGCAATCGA 1899 
    10981 GAAGGGGGAC CTTTTTGTCC GTCTTGCGGC TGGGGATGGG CTTCACCGGC TTCGTCCAGT 1900 
    11041 GCGTTCCACC AGGGATGGCC TCCACCAGGG CGGCCGCTTT GTCCAGACTT ACGCCGCTCC 1901 
    11101 AGCGGTCCTT GGGGACGTCC ATCAGGAGCT GACCAATCTG GCTGAACCGC TGGTAGCCGC 1902 
    11161 CGGGCTTGAG GACGGTGGTG GCCATAGTGA TGGGCCAGAT GCCCGCCTCA AACAGGCCTC 1903 
    11221 GGATGGAGAA GGCGTCCGCT CCGCCGGAGT AGGAGATGCG CAGCCTGCCG CCGAATTCTT 1904 
    11281 TGGCAAGCAT ACTGGCCAGG GAGAGCGACA GAGGGTAGAG AGCCCTGCCG GACATATACA 1905 
    11341 TCTCCTCGCT GGGCAGCTCG TTTGCCGCCA CGTCCACAGG GAAGGTGTTG GTGATTTTCA 1906 
    11401 CCCCGAACTC CAGTCCCCGC TCCCCGCACA GCTTCTGGAG CCGGCGAAGC ATGGGCAGGG 1907 
    11461 CGTCTGCCCA CTGCAGATCC TCCAAAAAGT GGTGGTCGTC AAACTGGATG TAGTCATAGC 1908 
    11521 CCAGGCTGTC CAGGGTTTTC CGGGCAAACT CATAGCCCAG CAGGGTGGGG TTGCACTTGA 1909 
    11581 TATAGGTGTT CAGGCCTTTT TCGGTGATCA GGTAGGTTGC GATGCGCTCA ATCTCGTCGG 1910 
    11641 GGGGACAGCC GTGGAGGGTG GACTCGGTGA TGGAGCTGGA CACCCTGGCG GGGATGGACT 1911 
    11701 TCACAAAAGC CTCGTCCACG GTTTGGAAGC GGTCCAGATT GGCAGGGTCC AGTCCGTGCA 1912 
    11761 TTCCTTCCAG ACCTCGGTGC CGGAGGCGTC CTTTATGCCC TCAATGTAGG CGTCTACCTT 1913 
    11821 GGGGGACTGG ATGCCCTCCA GGTCGTAGCC CACAGACATG TTGAAGACGA AGCCGTCGGC 1914 
    11881 CGCGCCCAGG CCGAGCTCCC GGGAGAGCAG CCTGCAGGCC CACCACGCTT TCACATACTC 1915 
    11941 AGCAAAGGCC TGCGGGACGG TGAGCTCTGT GGACCATTCA CAGTTATAGC ACTCGTCAGC 1916 
    12001 GGCGGTGATG CAGGGCTTGC TGACGCACTT GGACAGCTCC TCGCCGTCCG TAATCTGCAC 1917 
    12061 GGTCTTCAGC TCAAAGAACC GGGCCCCCGC CGCGTAGGCG GCGACGATGT TTTGCGCCAG 1918 
    12121 CTGGGTGTGC GGGCCGGCGG CAGGGCCATA GGGCGACTCA ATCCGCTCCT GAAAAATGGG 1919 
    12181 CAGGGCTTTC CCGTCCTGAT ACCTGACCAG CTTGGACACG CCAAAAATGC TTCCGTTCTG 1920 
    12241 CTTGTATTCG CTCAAGATCC AGTTCATCAG ATGGCCGAAA GACATGGGCC GCATAATATC 1921 
    12301 GCTCATATGA GTTTCCTCCT GTTGGATTCA TTTTGGATGT GGGGGCGGAT GTGCTCCGCC 1922 
    12361 CAGTCTCAAT AGCTCCGATG GTTCAGCTCG CCCCACAGCT TTTTGGACTG CTCCATGGTC 1923 
    12421 CAGGCGTTGA TGGCGTCCTC ATCGACATCC ACAAATTCCC GGTCCCGATA GACCACCCTG 1924 
    12481 CCGTTGATAA TAGTAGTGCG GCAGTTTTTG CCCATCATGC CGAAGAGCAT GTGGCCGTCG 1925 
    12541 ATGTTCTCTG CGCCAAAGGG GGTGAAGGGC TTGTAATCCA TGACAATCAC GTCTGCCGCC 1926 
    12601 GCGCCGGGCT CCAGTACACC CAGAGGAGCA GGGAAGTACT GGGCGCAGAT AGCGGGGTTA 1927 
    12661 TTTTGAAACA GCATCCCGGT GGCCTCGCAC CATCCGGCTG CCGGGTCGCA GGTGTTGTGC 1928 
    12721 CGCTGCATGG GCAGCAGGAC CTTCAGGCTC TCCAGCATAT CGTGGGTGTA GGCGTCGGTG 1929 
    12781 CCCAGACCGA TGAGGATGCC TCTGTTGTAC ATCTGGAGCA CCGGGGAGCA GCCAACGGCG 1930 
    12841 TTGCCCATAT TGGACTCCGG GTTGTGGCAC ACCATGGTAT TGGTCTCCTT GATTATGTCC 1931 
    12901 AGCTCGGCAG GGGAGAGGTG GATACAGTGG CCCAGCATGG TCTTTTCCCC GAGAATGCCG 1932 
    12961 TTGTAGAGCA GGCGGCTGAG GGGGCGGCAG CCATAGGTTC TCAGGCTGTC GTACACATCG 1933 
    13021 TCCATCCCCT CGGCCACATG GATGTGGAAC CCGGTCAGGC CGTCGTTGGC CTTGACCATT 1934 
    13081 GCCTCAAAGG TCCTGTCTGA GATGGTGAAC AGAGCGTGTC CACCGAACAT GGCCTTGATC 1935 
    13141 ATGCCGCTGT TTTCCTCCCT GGCCCACCTG GCAAAGTCGG CGTTCTCCCG GATGGCCTGT 1936 
    13201 GCGCACTTCT CCTCCCCGTC CCGCTCGGAG ACCTCGTAGC AGAGACAGGC CCGCATACCC 1937 
    13261 AGCTCAGCGC ACACGTCCTT AATGGCGAAG AGGGAGCCTG GGATTTCACC AAAGGATGCG 1938 
    13321 TGGTGGTCGA AGATGGTGGT CACGCCGTTG CGGATGCAGT CCAGCACGGT CGCGTAGGCG 1939 
    13381 CAGGCCCTGG TGCCGTCCAG GGTGAGGTGG CGGTCGATAT ACCACCACTG ACCGTCCAGA 1940 
    13441 ACCTCATAAA AATTGGTGGG GTGGAAGCCG TCGATGGACA GGCCGCGGGC CAGGCCGGAG 1941 
    13501 TAGATATGGG TATGGACGTT GATGAGGCCG GGCATGATGA CGCCGCCTTT GGCATCCACA 1942 
    13561 AACTCCGCCG AGGGATATTT GGCCCTCATG CCGGCCAAAG GGCCGGTCTC TCTGACGGTC 1943 
    13621 TCACCATCCA GCACTACAGC TCCGTCTTCC AAATAGGGGG TTGTTTGACT GCGGGTGATC 1944 
    13681 AGTTTTCCGT TTCCAATCAG CAGCATGGGG TACCTCCTTG TTATCTGAAT ATTTTTTTGG 1945 
    13741 ACTGATAATT TTTATTGCAA AAAAGGAAGT TTGTGGTACA ATAGAACATA CCAAAGAAAA 1946 
    13801 GGGAAGGATG ATTTTTTTGA ATGCGTCTAT GCTTCAGTTT CTCTTTCGGC TGGCCAAGGC 1947 
    13861 CCTGGCGGTT CAATTTGGAC CAAACTGCGA GGTGGTGATC CATGACCTGC TCTCCAATGA 1948 
    13921 CCCGGACAGC TCCATTGTGG CCATAGAAAA CGGGCATGTC TCCGGGCGAA AGGTGGGGGA 1949 
    13981 CGGTCCCTCC CATGTGGTGC TGGAGGCGCT TCGGGGGGGG TCTACGGAGG ACCGGCTGAG 1950 
    14041 CTACCTGACC AAGACAAGGG ACGGAAAAAC TCTAAAATCC ACCACCATCT ATATCCGGGA 1951 
    14101 CGAAAACAGG CAGGCAATCG GCATTTTTTC CATCAATTAC GATATTACGC TGATGCTGGC 1952 
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    14161 CATGGAGGAG ACGCTCAAGC AGTTTACCGC CACCCCGGAG GAGGCCGGCG GGACGCCGGA 1953 
    14221 GCCCATTGCG CAGAACGTGT CTGACCTGCT GGATGAGCTC ATTGAACAGA GCGTGAAACG 1954 
    14281 GGTGGGCAAG CCAGTGGCCC TTATGTCCAA GGAGGACAAG GTGAACGCCA TCCGCTTCCT 1955 
    14341 CAATGACACC GGAGCGTTTC TCATTACCAA GTCGGGAGGG AAGGTCTGCA AGTACTTTGG 1956 
    14401 AATTTCCAAA TATACCCTGT ACAGCTACAT TGAGGAGGGC AAGGGAAAGG AATAGAGGGC 1957 
    14461 TGGGCCGGTT TTTACCGGCC CAGTTTTTTC AGGAGCGGGG GGTCAGGTCC TTGGGGAGCG 1958 
    14521 CCAGATTGAG GATGATAGCC ACAATGGCGG TGACCACAGG GGAAGCCGGG GCCCTGGAAG 1959 
    14581 GAACCGCTCA CCTGAGTGAT ACCCACCCCC AGAGCTACAG ACAGTCCGAC CACGGTGCTG 1960 
    14641 GAGCGCACGG AGAAGTGTTC GGAGGTAATC ATGCGGATGC CTGTCATGGT GATGGTGGCA 1961 
    14701 AATACAGAGA TGGTGGCTCC GCCGATGACG GCCTGGGGGA TGGTGGTGAG GACGGCGGAC 1962 
    14761 AGCTTGGGAA CCAACCCGGC CACCAGCAAA ATGGCGGAGG CGAAGGCGAA GACAGCCCTG 1963 
    14821 TTGATAACCC GGTTTACAGT GACGATGCCC ACGTTTTGGC TGTAGGTAGC GGCGGGCAGG 1964 
    14881 CCGCCGAAGA GAGCGCCCAG GATGCTTACC ACGCCCTGAG CCACAATGCC GCCCGACAGC 1965 
    14941 TCCCGGTCAG TTGGCATACG GTCCATGCCG CCCATGGTGG TGGAGGACAG GTCTCCGATG 1966 
    15001 GTCTGAACCG CGTTGATAAC ATAGACCACA GACAGAGAGA TGCAGGCACT GAGTTCAAAC 1967 
    15061 CTGATGCCGA AGTGGAGCGG GGCGGCCAGC TGGAACCAGC CTGCGGGGGC GACAGCGGAG 1968 
    15121 AAGTCCACCA TCCCCAGGAG CAGAGCCATG ATATATCCCA CAATCATGCC CCACAGGATT 1969 
    15181 GCCCCCAGCT TGAGAACCCC TTTTCCAAAG TTTTGGAGAA CAATCACCAC GGCCAGGGTG 1970 
    15241 GTCAGGGCGA CGGCCCAGTT TTTCAGGCCG CCGAAGCCCT CGCTGCCCGC GCCACCGGCC 1971 
    15301 ATGTACTTCA CAGCAGTGGG GTACAGGGAC AGGCCGATGG TGAAGATGAC GGTTCCGGTG 1972 
    15361 ATCAGGGGCG GGAAGAGCCG GCGGATCTGC CTGACAAAGA TGCCGAAAAG GATGGCTACG 1973 
    15421 CATCCGCCGG CAATTTCTGC ACCCAGGATG GTGGGCAGAT CAAACTGTCC GCCAATGGCC 1974 
    15481 AACAGGGTTG GCACATAGGC AAAGCTGATG CCCATCACAA CGGGCAGACC GGAGCCGATG 1975 
    15541 CGGTGTTTAA TGGTATACAG CTGGAGCAGG GTGGCCAGTG CGGTGACAAT GAGAGACATT 1976 
    15601 TGAATGAGCA GCGTGCGGTC TGCGCCGGAC AGGGAGCAGG TGTTGGCTAC CATGATGGCC 1977 
    15661 GGAGTGATGA TGCCTACAAT AGCGGCCACC ACGTGCTGAA GGCCCAGAGG GACCAGCTGC 1978 
    15721 CCTGCGGGCG GGACGCCGCT GAGGGAGAAT ACAGAGGCCG GGAGTTCTGA CTTGGGTGGG 1979 
    15781 GTCATAAAAA ACAATCTCCT TACTTTTTTT TAGCAATAAA GAATTTTTTT AATTTAGCCA 1980 
    15841 TAGTATACTC CATCCAGGTC TCGATTTCAA GGAGAAGTTT TCCGCTGGAG GTAAAAAGTG 1981 
    15901 TTCGATGATT TTTGTAGATT ATGACCAATC ATAACTGGAG AACGTGCGTA TTAAATCCCA 1982 
    15961 AATAAATGGA ATAATGGTCA TAAAAAAGTG CCGGAGAGGT CCCCTCTCCA GCACTCAGCC 1983 
    16021 TGTCGAA 1984 
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                     /gene_synonym="pucK_5" 2008 
     CDS             complement(1372..2016) 2009 
                     /product="Transcriptional regulator DauR" 2010 
                     /translation="MNASMLQFLFRLAKALAAQFGPNCEIVIHDLHSHDPESSIVAIE 2011 
                     NGHVSGRKVGDGPSQVVLEALADGTVTDDRLSYLTKTKDGKTLKSTTVYLRDENNEPI 2012 
                     GILSINYDITLMLAMEELLHQFTSNESDPSERTPQPIAQNVCDLLDELIEQSVRQVGK 2013 
                     PVTLMSKEDKVKAIRFLNDTGAFLITKSGGKVCKYFGISKYTLYSYIEEAKGKS" 2014 
                     /gene_synonym="dauR" 2015 
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                     /gene_synonym="dauR" 2016 
     CDS             2120..3460 2017 
                     /product="Putative aminohydrolase SsnA" 2018 
                     /translation="MLLIGNGRLITRSEACPYLENGAVAIDGEVIRQVGTLDELRKAY 2019 
                     PDAEFVDAKGGVIMPGLINVHTHIYSGLARGLSIDGFQPTNFYEVLDGQWWYIDRHLT 2020 
                     LDGTKACAYATVLDCIRNGVTTIFDHHASFGEIPGSLFAIRDVCKELGMRACLCYEVS 2021 
                     ERDGEEKCRQSIQENADFARWAKAQDDDMIRAMFGGHALFTISDKTFEAMVKANDGMT 2022 
                     GFHIHVAEGMDDVYDSLRNYGCRPVNRLLYNGILGEKTMLGHCIHVSPAEMEILKETN 2023 
                     TMVCHNPESNMGNAVGCSPVLSLYNKGILIGLGTDAYTHDMLESLKVLLPMQRHNACD 2024 
                     PAVGWCEATGMLFRNNPAICSRYFKKPLGVLEPGAAADVIVMDYKPFTPFSDANIDGH 2025 
                     MLFGMMGKNCRTTVINGKVVYKDREFVGIDEERINAWTMEQSKKLWGELNHRTY" 2026 
                     /gene_synonym="ssnA_5" 2027 
                     /gene_synonym="ssnA_5" 2028 
     CDS             3479..6475 2029 
                     /product="Putative oxidoreductase YgfK" 2030 
                     /translation="MSDIMRPMPFGQLMDWVLEEHRQSGSVFGVSKLVRRDDGRALAI 2031 
                     FKEKIESPFGPAAGPHTQLAQNIIAAYAAGARFFELKTVQIMDGEELSKCVNKPCITA 2032 
                     ADECYNCEWSTELTVPQAYDEYVKAWVACKLLAKELGMGAPDGFVFNMSVGYDLAGIQ 2033 
                     SEKIDRYIEGMKDASGSAVWKECIDWARANLGRFQQVDEAYVNSISARVSDSVTESTL 2034 
                     HGCPPDEIERIASYLITEKNLNTYIKCNPTLLGYDFARKTLDGLGYDYIQFDDRHFKE 2035 
                     DLQMEDALPMFRRLTELTKARGLDFGVKITNTFPVDVAAGELPSEEMYMSGRALYPLS 2036 
                     LSLAEMLSREFGGKLRISYSGGADAFNIRSLFETGIWPITMATTLLKPGGYQRMSQIA 2037 
                     GVLHDISYEAWEGVDPEKAAALVKAIPADPHLQKPVKPIPSRKTNQKVPLIDCFQAPC 2038 
                     RSGCPISQDIPAYLMAVSDGRYREALEIITQRNPLPFITGTICSHRCQDKCMRNAYDE 2039 
                     SVSIRAQKRKAAENGFAALLPEMKPGAPVSGKKVAIVGGGPAGMAAGYFLGRAGVQAA 2040 
                     IFEAKDALGGIVRHVIPEFRIAHSAIDNDVKLMEAMGVQVQLNTRITSVQKLFDEGYT 2041 
                     HVILAAGAWCRGRAGMEYGEEMNVIEFLEQAKKAPEKLSLGAHVVVIGGGNTAMDAAR 2042 
                     AAKRIPGVKTVSLVYRRTKRYMPADQEELELAVADGVEFRELLAPVGVKDGVLTCHVM 2043 
                     ELGAPDSSGRRSPVDTGKTLTVPADTVITAVGERVDTALYTANGLKTDSRGRAEVHPE 2044 
                     TMESSVSNVYVVGDGQTGPGTVVEAIAGATRAVQAIQPFAVDIFTEKNIHPDYQKPLA 2045 
                     KRGELCTDCAACAESRCLGCATVCETCTEVCPNRANVAVRVPGMRQRQIIHVDGMCNE 2046 
                     CGNCATFCPYDSRPYKDKFTLFWSREDFDNSGNDGFLKLDGTNTLVRLGGKEQAYDVQ 2047 
                     DSACGLYDPLRRLICAVYESYRYLLG" 2048 
                     /gene_synonym="ygfK_7" 2049 
                     /gene_synonym="ygfK_7" 2050 
     CDS             6611..7822 2051 
                     /product="Diaminopropionate ammonia-lyase (YgeX)" 2052 
                     /translation="MSDPIKWVRNRMPASEDRYLPVMSMENVAKARSFHQSFPQYSVT 2053 
                     PLAKLDGMAKHLGLGGVCMKDESYRFGLNAFKVLGGSFAMAQYIAGEMGRDVSEMNYG 2054 
                     YLTGQDFRREFGQATFFTATDGNHGRGVAWAANRLGQKSVVHMPKGSTKPRFDNIAKE 2055 
                     GAQVTIEEVNYDECVRMAAKEAAETEHGVVVQDTAWEGYEEIPSWIMQGYGTMASEAA 2056 
                     EQLRQVSVNRPTHVFVQAGVGSLAGAVVGYFTNRFPDAPPKFIIMEAEAADCLYRGAL 2057 
                     AGDGSSRIVDGDLQTIMAGLACGEPNTIGWDILRNHATAFVSCPDWVSAKGMRMLAVP 2058 
                     VKGDPAVTSGESGAVGMGCLAAIMEDDTYRAFREALELGAGSQVLLFSTEGDTDPEMY 2059 
                     RKVVWGGAYSE" 2060 
                     /gene_synonym="ygeX" 2061 
     CDS             8060..9469 2062 
                     /product="YgeY family selenium metabolism-linked 2063 
                     hydrolase" 2064 
                     /translation="MDFERIKSAAEGYRADLTRFLRAMISHPSESCEEKEVVACIKAE 2065 
                     MEKLGFDKVEVDGLGNVIGWMGDGDKIIAIDSHIDTVGIGNRDNWTADPYEGFEDDAL 2066 
                     IYGRGGSDQEGGMASAVYGAKIMKDFGLIPDGYKIMVVGSVQEEDCDGMCWQYIVNKF 2067 
                     FPANGIKKEQVEFVISTEPTDGGIYRGHRGRMEIRVDVKGVSCHGSAPERGDNAIYKM 2068 
                     ADILQDVRALNENPADDTVEVKGLVKMLDPKYNPEHYEDARFLGRGTCTTSQIFYTSP 2069 
                     SRCAVADSCAVSIDRRMTAGETWDSCLQEIRDLPSVKKYGDDVKVSMYMYDRPSWTGE 2070 
                     VYETEAYFPTWINKETAAHVQALVDAHHALFGEKRVGHSDTNPARDAMHLRERPLTDK 2071 
                     WTFSTNGVAIQGRYGIPCVGFGPGAESQAHAPNEITWKDDLVRCAALYAAVPGLYKEE 2072 
                     NKTADVSQFRAGKTDNDIK" 2073 
                     /gene_synonym="ygeY" 2074 
     CDS             9490..10686 2075 
                     /product="Putative carbamoyltransferase YgeW" 2076 
                     /translation="MSKLQTYLDKLNSLDFSKMYEDNFFLTWEKTDDEIAAVFAVADA 2077 
                     LRCLREQNISTKIFDSGLGISLFRDNSTRTRFSFASACNLLGLEVQDLDEGKSQIAHG 2078 
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                     ETVRETANMISFMADVIGIRDDMYIGKGNKYMHDVVDAVTEGHKAGVLEQKPTLVNLQ 2079 
                     CDIDHPTQCMADMLHIIHEFGGVENLKGKKVAMTWAYSPSYGKPLSVPQGVIGLMTRF 2080 
                     GMDVVLAHPEGYEVMPEVEAVAKKNAEATGGSFKRVNSMAEAFKDADVVYPKSWAPFA 2081 
                     AMEKRTDLYGKGDTDGIKVLEKELLAQNAQHKDWCCTEELMKTTRDGKAIYLHCLPAD 2082 
                     INDVSCVDGEVEASVFDRYRDPLYKEASFKPYIIAAMIFLAKCKDPQATLKALEERGA 2083 
                     ARWFQK" 2084 
                     /gene_synonym="ygeW_5" 2085 
                     /gene_synonym="ygeW_5" 2086 
     CDS             10866..11807 2087 
                     /product="Carbamate kinase 1" 2088 
                     /translation="MGKRIVIALGGNALGNNLPEQMTAVKQTAKAIADLVEGGHQVIL 2089 
                     SHGNGPQVGMIQNAMAELTRSNPEKYIPCPLSVCVAMSQGYIGYDLQNALREELLGRG 2090 
                     IRKGVATVLTQVEVDRKDPAFDHPTKPIGAFMSREEAEKLAAERGHHVMEDAGRGWRR 2091 
                     VVASPKPKAIVEIESIRDMVASGLVVVACGGGGIPVYYTEANHLKGAAAVIDKDFASC 2092 
                     VMAKQLEADTLIILTAVEKVAVNFGKPEQKWLDRLTPEEAERYMAEGHFAPGSMLPKV 2093 
                     QAAVEFAQSAPGRTALITLLEKARDGVAGRTGTVICQ" 2094 
                     /gene_synonym="arcC1_5" 2095 
                     /gene_synonym="arcC1_5" 2096 
     CDS             11824..13200 2097 
                     /product="dihydropyraminidase (HyuA)" 2098 
                     /translation="MSILIQNGTLICPEGAVQADLRTNGDKIVEIGAELPVQGCNVID 2099 
                     ASGKLVFPGFIDTHTHFEMNKGLPTETADDWASVTLAALAGGTTTVLDFAEPERGVSL 2100 
                     ASALETWHRRADGCASCHYGFHMTIKEWNPQIRAELREMETAGVTSYKVYFAYDGLRI 2101 
                     SDGTALEVVRAVGEQGGIVGCHCENGDFVTAGIQAQKAAGNLSPAAHPRSRPAAVEAE 2102 
                     AVTRWLTVGELAGYPVNVVHLSTARGLEAVRAARARGQKVYVETCPQYLLLDESLYSL 2103 
                     PGFESAKFVLSPPLRAKADQQTLWDALQKGEIDTIGTDHCSFNFQGVKELGRDDFSKI 2104 
                     PNGIPGVEHRPVLLYSAGVAKGRLAVHQMMKLLSEQPAKLFGMYLQKGALSVGSDADI 2105 
                     VIYDPNAEGMITAARQYQNVDYTPYEGIKTYGRIETVLLSGEIAVQDGAVRKQRMGRY 2106 
                     VHRRRSIY" 2107 
ORIGIN 2108 
        1 GTGGATACAA CTACTCGAAA GGCGGAGCAG GTATTTGCAC TGGACGGAAT CCCACCCGCC 2109 
       61 GGACAACTGA TCCCACTGGG ATTACAGCAC GTTGTTGCCG CAATCGTTGG CATCATCACC 2110 
      121 CCCGCTATCA TGGTGGCAAA CACCTGTGCG CTTTCAGACG GGGACCGCAC CCTGCTGATT 2111 
      181 CAGGTTTCGC TGGTGGTCAC AGCGCTTGCG ACCCTGCTTC AGCTCTACCC CATCGGCGGG 2112 
      241 AAAATCGGTT CCGGGCTGCC GGTGGTCATG GGAATCAGCT TTGCCTATGT GCCGACACTG 2113 
      301 CTGGCCATCG GCGGACAGTT TGATTTGCCG ACCATTCTGG GCGCGGAGAT TGTGGGCGGC 2114 
      361 TGTGTTGCTA TCGTTTTCGG TATCTTCGTA AAGGAGATAC GGAGGCTGTT CCCGCCGCTG 2115 
      421 ATTACAGGTA CGGTGATTTT TACCATTGGT TTGTCGCTGT ATCCGACCGC GGTGCGGTAT 2116 
      481 ATGGCAGGCG GCGCAGGCAG TGAGGGATTC GGCGGGACAA AAAACTGGGC GGTTGCTTTG 2117 
      541 GTGACGCTCG CGGTTGTTGT TGTGCTTCAG AATTTCGGGA AAGGCGTTTT GAAGCTGGGG 2118 
      601 GCGATCCTTT GGGGGATGAT TGCAGGCTAT GTGCTCGCGC TGTTCCTTGG TATGGTCGAT 2119 
      661 TTCTCTGCGG TAGCGCCCGC CGGATGGTTC CAGCTGGCCG CGCCCCTGCA TTTCGGTATC 2120 
      721 CGGTTTGAAG CCAGCGCCTG CATTTCGCTC GCAGTGGTTT ACGTCATCAA CGCAGTGCAG 2121 
      781 ACGATTGGGG ATCTGTCGTC CACTACAATG GGCGGGATGG ACCGTATGCC AGCCGATAAG 2122 
      841 GAGCTGTCAG GCGGGATCAT CGCGCAGGGC CTGGTCAGCA TCGTGGGTGC ACGGTTCGGG 2123 
      901 GGTCTTCCCG CTGCGACTTA CAGCCAGAAC GTCGGCATTA TTACCGTGAA CCGCGTAATC 2124 
      961 AACAAAGCGG TATTCGTGTT TACCTCGGCT GTCCTGCTGG CAGCAGGGCT TATCCCGAAG 2125 
     1021 CTGTCTGCTA TCCTGACAAC CATCCCGCAG GCCGTGATTG GCGGGGCAAC GATTTCAGTT 2126 
     1081 TTCGCGACTA TCACCATGAC AGGAATCCGT ATGATTACTT CAGATCATTT CAGTATGCGT 2127 
     1141 TCCAGCGCGG TTGTGGGTCT GTCGGTCGCG CTCGGCGTTG GCATTACCCA GGTCAGCGGA 2128 
     1201 TCACTGCAAG GCCCCGGCTT CCCGGTTTGG GTACATACCG TGTTCGGTTC TTCCCCGATT 2129 
     1261 GTGGTGACTG CGATTGTAGC GATCCTGCTT AATCTGCTTC TGCCGAAGGA CTTGGGCGGG 2130 
     1321 GCTTCCAAAT GATGAGAAAA CCGGGCCGTT TTTGCTGCCG GCCCGGCTGT ATCAGGATTT 2131 
     1381 CCCCTTTGCT TCTTCAATAT AACTGTACAG CGTGTATTTT GAAATTCCAA AATACTTGCA 2132 
     1441 TACCTTTCCG CCGGACTTGG TAATCAGGAA TGCCCCTGTG TCATTCAGGA AACGGATCGC 2133 
     1501 TTTCACTTTA TCCTCTTTGC TCATCAGGGT CACCGGTTTG CCGACCTGCC GGACACTTTG 2134 
     1561 TTCAATCAGT TCATCCAGCA GATCGCAGAC ATTTTGGGCA ATCGGCTGCG GTGTGCGTTC 2135 
     1621 GGAAGGGTCT GATTCATTGG AGGTGAACTG GTGCAGCAGT TCCTCCATTG CCAGCATGAG 2136 
     1681 GGTGATATCA TAGTTAATAG ACAAAATCCC AATCGGTTCA TTGTTTTCAT CCCGGAGATA 2137 
     1741 GACCGTGGTA GATTTCAGGG TTTTTCCATC CTTGGTTTTG GTTAGATAGC TTAGACGGTC 2138 
     1801 GTCGGTAACT GTGCCGTCAG CCAAAGCCTC CAGCACGACC TGGGAAGGGC CGTCCCCGAC 2139 
     1861 CTTGCGCCCG GAAACGTGGC CGTTTTCAAT CGCAACGATG GAGCTTTCCG GGTCATGGGA 2140 
     1921 GTGCAGGTCA TGGATAACGA TCTCACAGTT CGGGCCAAAT TGGGCGGCAA GCGCCTTTGC 2141 
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     1981 CAGACGGAAT AAAAATTGAA GCATGGATGC GTTCATGGTG TAAAACTCCT TCCTTACAGG 2142 
     2041 CTTTCATTGT ACCATAAAAG CGCAATCATG AAAAGAAGAA TTTTCAGAAC AAAAAATAAA 2143 
     2101 TTGACAGGAG GGTCCATATA TGCTGCTGAT TGGAAACGGC AGGCTTATTA CTCGAAGCGA 2144 
     2161 GGCCTGCCCT TATCTGGAAA ACGGGGCTGT TGCGATTGAC GGGGAGGTTA TCCGTCAGGT 2145 
     2221 AGGGACGCTT GACGAGCTGC GGAAAGCGTA TCCTGATGCA GAGTTTGTAG ATGCAAAGGG 2146 
     2281 CGGCGTAATA ATGCCAGGGC TGATTAACGT CCATACGCAT ATTTACAGCG GCCTTGCGCG 2147 
     2341 GGGGCTGTCG ATTGACGGCT TCCAGCCAAC TAATTTCTAT GAGGTGTTGG ACGGCCAGTG 2148 
     2401 GTGGTATATT GACCGGCATC TGACACTGGA CGGCACCAAG GCCTGCGCTT ATGCAACCGT 2149 
     2461 ACTTGACTGC ATCCGGAACG GTGTAACCAC TATTTTTGAC CATCACGCTT CTTTCGGGGA 2150 
     2521 AATTCCCGGT TCGCTGTTCG CCATTCGGGA CGTATGTAAA GAGCTTGGTA TGCGCGCTTG 2151 
     2581 CCTTTGTTAT GAGGTCTCCG AGCGGGATGG GGAGGAAAAG TGCCGTCAGT CCATTCAGGA 2152 
     2641 GAATGCAGAC TTCGCCCGCT GGGCAAAGGC GCAGGACGAT GATATGATCC GTGCGATGTT 2153 
     2701 CGGCGGACAC GCCCTGTTTA CGATTTCGGA TAAAACATTT GAAGCGATGG TCAAGGCAAA 2154 
     2761 CGACGGCATG ACCGGTTTCC ATATCCATGT GGCGGAGGGG ATGGACGATG TATATGATTC 2155 
     2821 CCTGCGGAAT TATGGCTGCC GCCCTGTAAA CCGCCTGCTG TATAACGGCA TTTTGGGAGA 2156 
     2881 AAAAACCATG CTGGGACACT GTATCCATGT TTCGCCAGCC GAAATGGAGA TCCTGAAGGA 2157 
     2941 AACAAACACC ATGGTTTGCC ACAATCCAGA ATCCAATATG GGGAATGCCG TCGGTTGTTC 2158 
     3001 TCCGGTGCTT TCGCTTTACA ACAAGGGGAT TTTGATTGGG CTGGGGACCG ATGCCTATAC 2159 
     3061 CCATGACATG CTGGAAAGCC TCAAGGTTCT GCTGCCCATG CAGCGGCATA ATGCCTGTGA 2160 
     3121 CCCGGCAGTC GGCTGGTGCG AGGCAACCGG GATGCTGTTC AGGAATAACC CGGCGATTTG 2161 
     3181 TTCCCGTTAT TTCAAAAAGC CGCTCGGCGT GCTCGAACCC GGCGCGGCGG CGGATGTCAT 2162 
     3241 TGTGATGGAT TACAAGCCGT TCACCCCATT CTCGGATGCA AACATTGACG GGCATATGTT 2163 
     3301 GTTCGGCATG ATGGGCAAGA ATTGCCGCAC CACTGTCATC AACGGTAAGG TTGTCTATAA 2164 
     3361 AGACCGCGAG TTTGTTGGGA TTGATGAGGA ACGGATTAAC GCATGGACGA TGGAGCAGTC 2165 
     3421 AAAAAAGCTG TGGGGCGAAC TGAACCACCG TACCTATTAA AAGGAGGAAG AAAAGGTTAT 2166 
     3481 GAGTGATATC ATGCGGCCTA TGCCCTTTGG GCAGCTGATG GATTGGGTGC TGGAAGAGCA 2167 
     3541 CCGGCAGTCC GGTTCTGTGT TCGGGGTGTC AAAGCTGGTG CGTCGTGATG ACGGCAGGGC 2168 
     3601 ACTTGCGATT TTCAAAGAAA AGATTGAATC CCCCTTTGGC CCTGCGGCCG GACCCCATAC 2169 
     3661 ACAGCTGGCG CAGAATATCA TTGCGGCGTA TGCGGCTGGC GCACGATTTT TCGAGCTGAA 2170 
     3721 AACCGTACAG ATCATGGACG GGGAAGAACT CTCTAAATGT GTCAATAAAC CCTGTATCAC 2171 
     3781 CGCTGCCGAT GAATGCTATA ACTGCGAATG GTCTACCGAA CTGACCGTTC CGCAGGCGTA 2172 
     3841 TGACGAATAC GTGAAAGCAT GGGTGGCCTG CAAGCTGCTT GCCAAAGAGC TTGGCATGGG 2173 
     3901 TGCCCCGGAT GGTTTTGTGT TCAATATGAG CGTGGGCTAT GACCTGGCAG GCATTCAGAG 2174 
     3961 TGAAAAAATC GACCGCTATA TCGAAGGGAT GAAGGACGCT TCCGGCAGTG CCGTCTGGAA 2175 
     4021 GGAATGCATT GACTGGGCAC GCGCGAACCT GGGCCGTTTT CAGCAGGTTG ATGAAGCATA 2176 
     4081 TGTAAACAGC ATTTCCGCAA GGGTTTCCGA CTCGGTGACA GAATCGACCC TGCATGGCTG 2177 
     4141 CCCGCCGGAT GAAATCGAGC GGATTGCAAG CTATCTCATC ACCGAAAAGA ATCTGAACAC 2178 
     4201 CTATATTAAG TGTAATCCAA CCCTTTTAGG CTATGATTTT GCGCGGAAAA CGCTGGATGG 2179 
     4261 ACTGGGTTAT GATTATATTC AGTTTGACGA CCGCCATTTC AAAGAAGATT TGCAGATGGA 2180 
     4321 GGACGCGCTG CCGATGTTCC GCCGTCTGAC CGAGCTGACC AAGGCACGCG GGCTGGATTT 2181 
     4381 CGGCGTAAAG ATTACGAACA CCTTCCCGGT CGATGTCGCT GCCGGGGAGC TGCCCAGTGA 2182 
     4441 GGAAATGTAT ATGTCAGGGC GTGCGCTTTA TCCACTGTCG CTGTCGCTGG CGGAGATGCT 2183 
     4501 GAGCCGTGAA TTTGGCGGAA AGCTGCGCAT TTCGTATTCC GGCGGCGCGG ACGCGTTCAA 2184 
     4561 CATCCGGTCT TTGTTTGAAA CCGGCATCTG GCCGATTACG ATGGCGACGA CCCTTTTGAA 2185 
     4621 GCCCGGCGGA TACCAGCGCA TGAGCCAGAT TGCGGGGGTG CTGCATGATA TCTCTTATGA 2186 
     4681 AGCCTGGGAG GGCGTTGACC CTGAAAAGGC AGCGGCATTG GTCAAAGCGA TTCCCGCCGA 2187 
     4741 CCCGCATTTG CAGAAGCCGG TCAAACCGAT TCCGAGCCGA AAAACCAATC AAAAGGTCCC 2188 
     4801 GCTGATCGAC TGTTTCCAAG CGCCTTGCCG TTCGGGCTGC CCGATTTCGC AGGATATCCC 2189 
     4861 GGCTTATTTG ATGGCGGTCA GTGATGGAAG ATATCGGGAG GCATTGGAAA TCATCACACA 2190 
     4921 GCGCAATCCG CTTCCTTTTA TTACGGGGAC AATTTGCTCC CACCGCTGCC AGGATAAGTG 2191 
     4981 CATGAGAAAT GCCTATGATG AAAGTGTTTC TATCCGTGCG CAAAAGCGGA AAGCGGCAGA 2192 
     5041 GAATGGCTTT GCTGCGCTGC TGCCGGAAAT GAAGCCGGGT GCGCCGGTTT CCGGTAAGAA 2193 
     5101 AGTTGCGATT GTAGGCGGCG GCCCTGCGGG TATGGCGGCC GGATATTTCC TTGGGCGTGC 2194 
     5161 CGGTGTGCAG GCGGCTATTT TTGAAGCAAA GGACGCATTG GGCGGTATTG TGCGTCATGT 2195 
     5221 GATTCCAGAA TTCCGGATTG CGCACAGCGC GATTGACAAT GACGTAAAGC TGATGGAGGC 2196 
     5281 AATGGGCGTA CAGGTGCAGC TGAACACCCG GATCACATCG GTGCAAAAGC TGTTTGATGA 2197 
     5341 AGGGTATACG CATGTCATTT TGGCGGCTGG CGCATGGTGC AGGGGGCGCG CCGGGATGGA 2198 
     5401 ATATGGCGAA GAAATGAACG TCATTGAATT CTTGGAGCAG GCGAAAAAGG CGCCGGAAAA 2199 
     5461 GCTGTCCCTT GGTGCGCATG TGGTGGTCAT TGGCGGCGGC AATACGGCAA TGGATGCGGC 2200 
     5521 ACGCGCGGCA AAGCGGATTC CGGGGGTGAA GACGGTTTCG CTTGTTTATC GCCGCACAAA 2201 
     5581 ACGCTATATG CCTGCCGACC AGGAGGAGCT GGAGCTTGCG GTCGCGGATG GCGTAGAATT 2202 
     5641 CCGGGAGCTG CTTGCGCCGG TCGGGGTCAA GGACGGCGTG CTGACCTGCC ATGTGATGGA 2203 
     5701 ACTCGGCGCA CCAGATTCGT CGGGACGGCG TTCCCCGGTT GACACGGGAA AAACCCTGAC 2204 
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     5761 GGTGCCTGCT GATACCGTTA TTACAGCGGT TGGCGAAAGA GTAGATACGG CGCTTTATAC 2205 
     5821 AGCGAACGGG CTGAAAACGG ACAGCCGGGG CCGTGCCGAA GTGCACCCGG AAACGATGGA 2206 
     5881 ATCCAGCGTA TCAAATGTGT ATGTTGTTGG TGACGGTCAG ACCGGGCCGG GAACGGTTGT 2207 
     5941 GGAAGCAATC GCGGGCGCAA CCCGTGCGGT GCAGGCGATT CAGCCGTTTG CGGTGGATAT 2208 
     6001 CTTCACAGAA AAGAACATTC ACCCAGATTA TCAAAAGCCG CTGGCAAAGC GTGGTGAGCT 2209 
     6061 GTGCACCGAC TGTGCTGCCT GCGCTGAAAG CCGCTGCCTT GGCTGTGCCA CGGTCTGCGA 2210 
     6121 GACCTGCACC GAGGTCTGCC CGAACCGGGC AAATGTGGCG GTTCGGGTAC CGGGGATGCG 2211 
     6181 TCAGCGTCAG ATCATCCATG TGGACGGTAT GTGCAACGAG TGCGGCAACT GTGCGACTTT 2212 
     6241 CTGCCCATAT GACAGCCGTC CTTATAAGGA TAAATTCACG CTGTTCTGGA GCCGTGAGGA 2213 
     6301 TTTCGATAAC AGCGGGAATG ACGGCTTCCT GAAGCTCGAC GGCACGAATA CGCTTGTCCG 2214 
     6361 TCTGGGCGGT AAGGAGCAGG CGTATGATGT GCAAGATTCC GCGTGTGGGT TATATGATCC 2215 
     6421 GCTGCGCCGC CTGATTTGTG CGGTGTATGA AAGCTATCGT TATTTATTAG GGTGATTTGC 2216 
     6481 GCCCAAAAAG CCCGTTTAAC AGGTAAAAAA TATTTCAAAA ATCCTCTTGA CAAACTGCCG 2217 
     6541 GTTCGTGGTA TGATAGAGAT ACAAATAAAT TTTTAGGTAG CATAACAAAA AAATAGGAGG 2218 
     6601 CTGCATTTCG ATGAGTGATC CAATCAAGTG GGTACGGAAC CGTATGCCTG CCAGCGAGGA 2219 
     6661 CCGGTATTTG CCGGTGATGT CGATGGAGAA TGTTGCGAAA GCGCGTTCAT TCCACCAGTC 2220 
     6721 ATTTCCGCAG TATTCGGTTA CGCCGCTGGC GAAGCTGGAC GGCATGGCAA AGCATTTGGG 2221 
     6781 GCTGGGCGGC GTTTGTATGA AGGATGAGTC CTACCGGTTT GGGCTGAATG CGTTCAAGGT 2222 
     6841 ACTGGGCGGC TCGTTTGCGA TGGCGCAGTA TATTGCCGGA GAAATGGGAC GGGACGTGTC 2223 
     6901 CGAAATGAAT TACGGATATT TGACGGGCCA GGATTTCCGG CGGGAATTTG GCCAGGCGAC 2224 
     6961 TTTCTTCACT GCGACTGACG GAAACCATGG GCGCGGCGTA GCGTGGGCTG CGAACCGGCT 2225 
     7021 GGGACAGAAG TCGGTTGTAC ATATGCCGAA GGGCAGCACC AAACCGCGTT TTGACAATAT 2226 
     7081 TGCTAAGGAG GGGGCACAGG TCACGATTGA GGAAGTCAAT TATGATGAAT GTGTCCGTAT 2227 
     7141 GGCGGCAAAG GAAGCAGCGG AAACCGAGCA TGGTGTTGTT GTGCAGGATA CTGCATGGGA 2228 
     7201 GGGGTATGAG GAGATCCCGT CCTGGATTAT GCAGGGTTAC GGCACGATGG CGAGTGAGGC 2229 
     7261 AGCTGAGCAG CTGCGGCAGG TGTCGGTGAA CCGTCCGACG CATGTATTTG TGCAGGCGGG 2230 
     7321 AGTTGGCAGT CTGGCGGGAG CGGTGGTTGG ATATTTTACG AACCGATTCC CGGACGCGCC 2231 
     7381 GCCGAAGTTT ATTATTATGG AAGCCGAAGC GGCAGACTGT CTGTATCGGG GGGCGTTAGC 2232 
     7441 GGGCGATGGA AGCAGCCGGA TTGTGGATGG TGATTTACAG ACGATTATGG CGGGTCTTGC 2233 
     7501 CTGCGGGGAG CCGAACACGA TTGGCTGGGA TATCCTGCGC AACCATGCAA CGGCGTTTGT 2234 
     7561 ATCCTGTCCG GACTGGGTAA GTGCGAAGGG GATGCGGATG CTGGCGGTGC CGGTAAAGGG 2235 
     7621 GGACCCGGCG GTAACTTCCG GCGAATCGGG CGCAGTTGGT ATGGGTTGTC TGGCTGCCAT 2236 
     7681 TATGGAAGAT GACACATACA GGGCGTTTCG GGAGGCGCTG GAGCTGGGCG CTGGCAGTCA 2237 
     7741 GGTTTTGTTA TTCTCGACTG AGGGCGACAC TGACCCGGAG ATGTACCGAA AGGTTGTCTG 2238 
     7801 GGGCGGCGCA TATTCGGAGT GATGTCCTTC GCAGACGGCG CTCCTCGCCG GAGGGGCGTC 2239 
     7861 CTGCGCGGAC AGCGCTCCTC GCCGGAGAGG CGTCCTGCGC GGACGGCGCC AAAGGGCTTT 2240 
     7921 GCCCTCTGGA CTCCCACAAT TTTTTCGAGA AAAAATTGAG TAAAAGCTTC ATTTCGCCTG 2241 
     7981 CGGGCGGGAC GGGGGAACCA CGCTCCCGGA AAATGCGATG AAAACAGCAT CATCAATGAA 2242 
     8041 ATGTATGGAG GGTTATATAA TGGATTTTGA AAGGATCAAA TCAGCGGCAG AGGGCTATCG 2243 
     8101 TGCCGATCTG ACCCGCTTTC TGCGGGCAAT GATTTCACAT CCGAGCGAGA GCTGTGAGGA 2244 
     8161 AAAGGAAGTT GTCGCCTGCA TCAAAGCCGA GATGGAAAAG CTGGGCTTTG ACAAGGTTGA 2245 
     8221 GGTGGATGGC CTTGGCAACG TAATCGGCTG GATGGGTGAC GGCGATAAAA TTATTGCGAT 2246 
     8281 TGATTCACAT ATTGATACGG TTGGTATCGG CAACCGCGAC AACTGGACGG CAGACCCTTA 2247 
     8341 TGAAGGGTTT GAGGATGATG CGCTGATTTA TGGGCGCGGC GGCTCTGACC AAGAGGGCGG 2248 
     8401 TATGGCCTCT GCGGTTTACG GCGCAAAGAT TATGAAAGAC TTCGGGCTGA TCCCGGATGG 2249 
     8461 ATATAAAATT ATGGTAGTTG GTTCGGTGCA GGAGGAAGAC TGTGACGGTA TGTGCTGGCA 2250 
     8521 GTACATTGTC AACAAGTTTT TCCCGGCGAA CGGCATCAAA AAGGAACAGG TGGAATTTGT 2251 
     8581 TATTTCGACC GAACCGACCG ATGGCGGCAT TTACCGGGGA CACCGGGGCC GCATGGAAAT 2252 
     8641 CCGCGTAGAC GTGAAGGGTG TTTCCTGCCA CGGTTCTGCG CCTGAACGCG GCGACAATGC 2253 
     8701 CATTTATAAA ATGGCGGATA TCTTGCAGGA TGTCCGCGCA CTGAATGAGA ATCCCGCTGA 2254 
     8761 CGATACCGTA GAGGTCAAGG GCCTTGTGAA AATGCTCGAC CCCAAATACA ATCCCGAGCA 2255 
     8821 TTATGAAGAC GCTCGTTTCC TTGGACGCGG TACGTGCACG ACCTCCCAAA TTTTCTATAC 2256 
     8881 CTCTCCGAGC CGCTGTGCGG TGGCCGATTC CTGTGCGGTT TCAATCGACC GCCGCATGAC 2257 
     8941 TGCCGGGGAA ACGTGGGATT CCTGCTTGCA GGAAATCCGT GACCTGCCGA GTGTGAAAAA 2258 
     9001 GTATGGTGAC GATGTTAAGG TTTCCATGTA TATGTATGAC CGTCCGTCCT GGACCGGTGA 2259 
     9061 GGTTTATGAG ACCGAAGCCT ATTTCCCGAC GTGGATCAAT AAGGAAACTG CTGCGCATGT 2260 
     9121 TCAGGCGCTG GTTGACGCGC ACCATGCCTT GTTCGGCGAG AAGCGCGTAG GCCACAGCGA 2261 
     9181 CACCAACCCG GCACGTGACG CAATGCATTT GCGCGAGCGT CCGCTGACGG ATAAGTGGAC 2262 
     9241 TTTCTCCACG AATGGTGTTG CAATTCAGGG CCGCTATGGC ATCCCCTGTG TTGGCTTTGG 2263 
     9301 CCCCGGCGCG GAGAGCCAGG CGCACGCACC CAACGAAATC ACCTGGAAGG ATGATCTGGT 2264 
     9361 ACGCTGCGCT GCATTGTATG CCGCTGTGCC TGGTCTCTAT AAGGAAGAGA ATAAGACCGC 2265 
     9421 CGATGTATCC CAGTTCCGGG CCGGCAAAAC GGATAACGAT ATCAAGTAAC TGGAAAGGAA 2266 
     9481 GAACCAACCA TGAGTAAACT GCAAACCTAT CTTGACAAGC TGAATAGCCT TGATTTTTCT 2267 
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     9541 AAAATGTATG AGGATAACTT CTTTCTGACC TGGGAGAAGA CCGATGACGA GATTGCTGCC 2268 
     9601 GTATTCGCGG TAGCGGATGC GCTGCGCTGC CTGCGTGAGC AGAATATTTC TACAAAGATT 2269 
     9661 TTTGATTCCG GGCTTGGTAT TTCGCTGTTC CGTGACAATT CGACCCGTAC TCGTTTCTCT 2270 
     9721 TTTGCGTCTG CGTGCAACCT GCTCGGTCTC GAAGTGCAGG ATTTGGACGA GGGCAAGAGC 2271 
     9781 CAGATCGCGC ACGGTGAAAC CGTCCGTGAA ACTGCAAATA TGATTTCCTT TATGGCCGAT 2272 
     9841 GTCATTGGTA TCCGTGACGA TATGTATATT GGCAAGGGAA ATAAGTATAT GCATGATGTA 2273 
     9901 GTGGATGCTG TGACAGAAGG CCATAAGGCG GGCGTGCTGG AGCAGAAGCC GACATTGGTA 2274 
     9961 AATCTCCAGT GTGATATCGA TCATCCTACG CAGTGTATGG CGGATATGCT GCATATTATC 2275 
    10021 CATGAATTTG GCGGAGTGGA GAATCTCAAG GGCAAAAAGG TTGCAATGAC ATGGGCATAT 2276 
    10081 TCCCCGAGCT ACGGCAAGCC GCTGTCTGTA CCGCAGGGCG TGATTGGCCT GATGACTCGC 2277 
    10141 TTCGGGATGG ACGTTGTTCT GGCTCATCCA GAGGGATATG AGGTCATGCC TGAGGTTGAA 2278 
    10201 GCGGTCGCGA AAAAGAACGC TGAGGCAACC GGCGGCAGCT TCAAGCGCGT TAACTCCATG 2279 
    10261 GCGGAAGCAT TCAAGGATGC GGACGTGGTC TATCCGAAGA GCTGGGCGCC CTTCGCAGCG 2280 
    10321 ATGGAAAAGC GCACCGACCT GTACGGCAAG GGCGATACTG ACGGCATCAA GGTGCTGGAA 2281 
    10381 AAGGAACTGC TCGCGCAGAA CGCCCAGCAC AAGGATTGGT GCTGCACAGA GGAACTGATG 2282 
    10441 AAGACTACCC GGGACGGCAA GGCAATTTAT CTGCACTGCC TGCCTGCCGA TATTAACGAT 2283 
    10501 GTTTCCTGTG TGGATGGCGA AGTCGAGGCG AGTGTTTTCG ACCGCTATCG CGACCCGCTG 2284 
    10561 TATAAGGAAG CCAGCTTCAA GCCTTACATT ATTGCAGCAA TGATTTTCCT CGCGAAGTGT 2285 
    10621 AAGGACCCGC AGGCAACCCT GAAAGCATTA GAAGAACGCG GCGCCGCCCG TTGGTTCCAG 2286 
    10681 AAATAAGATG TAATGAAACC CGTCCGCAAC CGGCACTTCC GTTGTCCGCA GCGGACGGTT 2287 
    10741 TCACTTTACA TATGTGAGCG CTGAATGTTG CTGTTTGCTT TGTCTGCTCG TCGGGCAGGG 2288 
    10801 GGGGATGAAT ACGGCATGTT TTTTGTTCAT GCGTATATCA AATAAAATGT TTGGAGGTAA 2289 
    10861 CGAAAATGGG AAAACGGATT GTAATTGCAC TCGGCGGCAA TGCATTGGGC AATAATCTGC 2290 
    10921 CGGAGCAGAT GACTGCCGTA AAGCAGACGG CAAAAGCGAT TGCCGATTTA GTTGAGGGTG 2291 
    10981 GACATCAGGT TATTTTGTCG CATGGCAACG GGCCGCAGGT TGGCATGATT CAGAATGCTA 2292 
    11041 TGGCCGAGCT GACCCGCTCG AACCCGGAAA AATATATTCC CTGCCCGTTG TCGGTCTGTG 2293 
    11101 TAGCGATGAG CCAGGGCTAT ATTGGTTATG ATTTACAGAA TGCATTGCGG GAGGAATTGC 2294 
    11161 TCGGGCGCGG CATTCGCAAG GGAGTAGCCA CTGTTCTGAC ACAGGTTGAA GTAGACCGAA 2295 
    11221 AAGACCCGGC TTTCGATCAT CCGACCAAGC CGATTGGGGC CTTTATGAGC CGGGAGGAAG 2296 
    11281 CCGAAAAACT GGCTGCGGAA CGCGGGCACC ATGTAATGGA GGATGCCGGG CGTGGCTGGC 2297 
    11341 GGCGTGTGGT AGCGTCTCCG AAGCCAAAGG CGATTGTAGA AATCGAATCC ATTCGCGATA 2298 
    11401 TGGTAGCGTC TGGGCTGGTC GTTGTGGCAT GTGGCGGCGG CGGGATTCCG GTCTATTATA 2299 
    11461 CGGAAGCGAA CCATTTGAAG GGCGCGGCTG CGGTGATTGA CAAAGATTTT GCATCCTGCG 2300 
    11521 TTATGGCAAA GCAGCTGGAA GCCGATACGC TGATTATCCT GACCGCAGTA GAAAAGGTTG 2301 
    11581 CGGTCAACTT TGGAAAACCA GAGCAGAAAT GGCTTGACCG GCTGACCCCA GAGGAAGCCG 2302 
    11641 AGCGGTATAT GGCGGAGGGG CATTTTGCGC CGGGTTCCAT GCTGCCTAAA GTTCAAGCGG 2303 
    11701 CGGTTGAGTT TGCACAGTCT GCGCCGGGCC GAACTGCGCT GATTACGTTG CTGGAGAAAG 2304 
    11761 CACGCGACGG CGTTGCGGGG CGTACCGGTA CGGTCATTTG CCAATAAAAC AGGAGGGATT 2305 
    11821 TCCGTGTCAA TTCTCATCCA AAACGGCACG TTGATTTGTC CGGAGGGAGC TGTGCAGGCG 2306 
    11881 GATTTGCGGA CAAATGGGGA TAAAATCGTG GAAATCGGGG CTGAACTGCC TGTGCAGGGC 2307 
    11941 TGCAATGTGA TCGATGCTTC CGGTAAGCTG GTATTTCCGG GATTTATTGA TACCCATACT 2308 
    12001 CATTTCGAGA TGAATAAAGG CTTGCCGACT GAAACGGCGG ACGACTGGGC ATCCGTTACA 2309 
    12061 TTGGCGGCAT TGGCCGGCGG GACGACAACG GTACTGGATT TTGCCGAACC GGAGCGGGGA 2310 
    12121 GTCTCCCTGG CTTCAGCCCT GGAAACCTGG CACCGCCGTG CAGATGGCTG CGCGTCCTGC 2311 
    12181 CATTATGGGT TCCATATGAC GATTAAGGAA TGGAATCCGC AAATTCGGGC GGAACTGCGA 2312 
    12241 GAGATGGAGA CCGCAGGCGT GACTTCGTAT AAAGTTTATT TTGCATATGA TGGGCTGCGG 2313 
    12301 ATTTCCGATG GAACGGCGCT GGAAGTTGTA CGGGCCGTGG GTGAACAGGG CGGCATTGTG 2314 
    12361 GGCTGTCACT GTGAAAACGG AGATTTTGTA ACAGCGGGGA TTCAGGCGCA GAAGGCGGCT 2315 
    12421 GGAAATTTGT CTCCTGCTGC GCATCCCCGT TCCCGTCCGG CGGCGGTAGA GGCCGAAGCA 2316 
    12481 GTCACACGCT GGCTGACCGT TGGGGAGTTG GCCGGATATC CGGTGAATGT TGTACATCTG 2317 
    12541 TCGACTGCCC GCGGATTGGA AGCGGTCCGA GCTGCCCGTG CTCGTGGACA AAAAGTATAT 2318 
    12601 GTTGAAACAT GTCCGCAATA TTTACTGCTG GATGAAAGCC TCTATTCTCT GCCAGGGTTT 2319 
    12661 GAGAGTGCAA AATTTGTCCT TTCGCCGCCG CTGCGGGCAA AGGCTGACCA ACAGACGTTA 2320 
    12721 TGGGATGCAC TGCAAAAAGG AGAAATTGAT ACCATTGGAA CCGACCATTG TTCTTTCAAT 2321 
    12781 TTCCAAGGTG TAAAGGAGCT TGGCCGGGAT GACTTCTCAA AAATCCCGAA CGGGATTCCA 2322 
    12841 GGCGTGGAGC ATCGGCCAGT GTTGTTGTAT TCCGCAGGAG TCGCCAAGGG GCGGCTGGCA 2323 
    12901 GTACATCAAA TGATGAAGCT GCTTTCTGAG CAGCCTGCGA AGCTGTTCGG TATGTATCTG 2324 
    12961 CAAAAAGGGG CATTGTCTGT AGGCAGTGAC GCGGATATCG TGATTTATGA CCCGAATGCA 2325 
    13021 GAGGGGATGA TTACCGCAGC CAGGCAGTAT CAGAATGTCG ATTATACTCC CTATGAGGGA 2326 
    13081 ATCAAAACAT ATGGACGTAT TGAGACCGTA TTGCTTTCGG GAGAAATTGC GGTGCAGGAT 2327 
    13141 GGTGCAGTGA GAAAGCAGCG AATGGGACGG TATGTTCACC GTAGACGGTC AATATATTGA 2328 
    13201 TAAAGAAAAT GAATCTGTGC AGAAAAACGT CCGACACGCT GTCCTTATGG CGTGTCGGAC 2329 
    13261 AGTAGGCAGC AGCATATGGC AGTGCACCAA AATCCTTCGT CCCGCCCGCA GGCGAGAAGG 2330 
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    13321 GGGTCTGGGG CCTGTGGCCC CAGCGGGGTG CAGGGGCGGG GCCCTGCC 2331 
// 2332 


