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LOCUS       MK896308               16715 bp    DNA     circular MAM 16-DEC-2019 

DEFINITION  Equus asinus isolate 9348 mitochondrion, complete genome. 

ACCESSION   MK896308 

VERSION     MK896308.1 

KEYWORDS    . 

SOURCE      mitochondrion Equus asinus (ass) 

  ORGANISM  Equus asinus 

            Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; 

            Mammalia; Eutheria; Laurasiatheria; Perissodactyla; Equidae; 

Equus. 
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  AUTHORS   Ma,X.Y. 
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COMMENT     ##Assembly-Data-START## 

            Sequencing Technology :: Sanger dideoxy sequencing 

            ##Assembly-Data-END## 

FEATURES             Location/Qualifiers 

     source          1..16715 

                     /organism="Equus asinus" 

                     /organelle="mitochondrion" 

                     /mol_type="genomic DNA" 

                     /isolate="9348" 

                     /db_xref="taxon:9793" 

     tRNA            1..71 

                     /product="tRNA-Phe" 
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     rRNA            72..1045 

                     /product="12S ribosomal RNA" 

     tRNA            1046..1112 

                     /product="tRNA-Val" 

     rRNA            1113..2692 

                     /product="16S ribosomal RNA" 

     tRNA            2693..2767 

                     /product="tRNA-Leu" 

                     /note="codons recognized: UUR" 

     gene            2770..3725 

                     /gene="ND1" 

     CDS             2770..3725 

                     /gene="ND1" 

                     /note="TAA stop codon is completed by the addition of 3' A 

                     residues to the mRNA" 

                     /codon_start=1 

                     /transl_except=(pos:3724..3725,aa:TERM) 

                     /transl_table=2 

                     /product="NADH dehydrogenase subunit 1" 

                     /protein_id="QGW13045.1" 

                     /translation="MFMINVLLLIIPILLAVAFLTLVERKILGYMQLRKGPNIVGPYG 

                     LLQPIADALKLFIKEPLQPLTSSTSMFIIAPILALTLALTMWIPLPMPYPLINMNLGI 

                     LFMLAMSSLAVYSILWSGWASNSKYALIGALRAVAQTISYEVTLAIILLSVLLMSGSF 

                     TLSTLIITQEYLWLIFPSWPLAMMWFISTLAETNRAPFDLTEGESELVSGFNVEYAAG 

                     PFALFFLAEYANIIMMNIFTTTLFLGAFHSPYLPELYSINFTMKTLLLTCSFLWIRAS 

                     YPRFRYDQLMHLLWKNFLPLTLALCMWHVSLPIMLSSIPPQT" 

     tRNA            3726..3794 

                     /product="tRNA-Ile" 

     tRNA            complement(3792..3864) 

                     /product="tRNA-Gln" 

     tRNA            3867..3935 

                     /product="tRNA-Met" 

     gene            3936..4974 

                     /gene="ND2" 

     CDS             3936..4974 

                     /gene="ND2" 

                     /note="TAA stop codon is completed by the addition of 3' A 

                     residues to the mRNA" 

                     /codon_start=1 

                     /transl_except=(pos:4974,aa:TERM) 

                     /transl_table=2 

                     /product="NADH dehydrogenase subunit 2" 

                     /protein_id="QGW13046.1" 

                     /translation="MNPLILTIILMTVFLGTMIVMASSHWLMIWIGFEMNLLAIIPIL 
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                     MKKYNPRAMEASTKYFLTQATASMLLMMAIIINLMHSGQWTITKVFNPTASIIMTLAL 

                     AMKLGLTPFHFWVPEVTQGISLTSGLILLTWQKLAPMSILYQISPSINLNILLTMAVL 

                     SILVGGWGGLNQTQLRKIMAYSSIAHMGWMAAILVYNPTLTMLNMLIYIMMTLTMFML 

                     FIHSSSTTTLSLSHTWNKAPLITTLILITLLSMGGLPPLSGFMPKWMIIQELTKNSSI 

                     ILPTLMAIMALLNLYFYMRLTYSTSLTMFPSTNNMKMKWQFETKQITLLPPLIIASSL 

                     LLPLTPMLSILD" 

     tRNA            4975..5043 

                     /product="tRNA-Trp" 

     tRNA            complement(5049..5117) 

                     /product="tRNA-Ala" 

     tRNA            complement(5119..5191) 

                     /product="tRNA-Asn" 

     rep_origin      5192..5226 

                     /note="L-strand" 

     tRNA            complement(5224..5289) 

                     /product="tRNA-Cys" 

     tRNA            complement(5290..5356) 

                     /product="tRNA-Tyr" 

     gene            5358..6902 

                     /gene="COX1" 

     CDS             5358..6902 

                     /gene="COX1" 

                     /codon_start=1 

                     /transl_table=2 

                     /product="cytochrome c oxidase subunit I" 

                     /protein_id="QGW13047.1" 

                     /translation="MFINRWLFSTNHKDIGTLYLLFGAWAGMVGTALSLLIRAELGQP 

                     GTLLGDDQIYNVIVTAHAFVMIFFMVMPIMIGGFGNWLVPLMIGAPDMAFPRMNNMSF 

                     WLLPPSFLLLLASSMIEAGAGTGWTVYPPLAGNLAHAGASVDLTIFSLHLAGVSSILG 

                     AINFITTIINMKPPALSQYQTPLFVWSVLITAVLLLLALPVLAAGITMLLTDRNLNTT 

                     FFDPAGGGDPILYQHLFWFFGHPEVYILILPGFGMISHIVTYYSGKKEPFGYMGMVWA 

                     MMSIGFLGFIVWAHHMFTVGMDVDTRAYFTSATMIIAIPTGVKVFSWLATLHGGNIKW 

                     SPAMLWALGFIFLFTVGGLTGIVLANSSLDIVLHDTYYVVAHFHYVLSMGAVFAIMGG 

                     FVHWFPLFSGYTLNQTWAKIHFTIMFVGVNMTFFPQHFLGLSGMPRRYSDYPDAYTTW 

                     NTISSMGSFISLTAVMLMIFMIWEAFASKREVSTVELTSTNLEWLHGCPPPYHTFEEP 

                     AYVNLK" 

     tRNA            complement(6900..6968) 

                     /product="tRNA-Ser" 

                     /note="codons recognized: UCN" 

     tRNA            6977..7043 

                     /product="tRNA-Asp" 

     gene            7044..7727 

                     /gene="COX2" 

     CDS             7044..7727 
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                     /gene="COX2" 

                     /codon_start=1 

                     /transl_table=2 

                     /product="cytochrome c oxidase subunit II" 

                     /protein_id="QGW13048.1" 

                     /translation="MAYPFQLGFQDATSPIMEELLHFHDHTLMIVFLISSLVLYIISS 

                     MLTTKLTHTSTMDAQEVETIWTILPAIILILIALPSLRILYMMDEINNPSLTVKTMGH 

                     QWYWSYEYTDYEDLTFDSYMIPTSDLKPGELRLLEVDNRVVLPMEMTIRMLISSEDVL 

                     HSWAVPSLGLKTDAIPGRLNQTTLVASRPGLYYGQCSEICGSNHSFMPIVLELVPLKY 

                     FEEWSASML" 

     tRNA            7731..7799 

                     /product="tRNA-Lys" 

     gene            7801..8004 

                     /gene="ATP8" 

     CDS             7801..8004 

                     /gene="ATP8" 

                     /codon_start=1 

                     /transl_table=2 

                     /product="ATP synthase F0 subunit 8" 

                     /protein_id="QGW13049.1" 

                     /translation="MPQLDTSTWFINIVSMILTLFIVFQLKISKHSYPMHPEAKTTKM 

                     AKRLTPWESKWTKIYSPLSLPQQ" 

     gene            7962..8642 

                     /gene="ATP6" 

     CDS             7962..8642 

                     /gene="ATP6" 

                     /codon_start=1 

                     /transl_table=2 

                     /product="ATP synthase F0 subunit 6" 

                     /protein_id="QGW13050.1" 

                     /translation="MNENLFASFATPTMMGLPIVILIIMFPSILFPSSNRLINNRLIS 

                     IQQWLVQLTSKQMMTIHNNKGQTWTLMLMSLILFIGSTNLLGLLPHSFTPTTQLSMNL 

                     GMAIPLWAGTVFMGFRHKTKAALAHFLPQGTPIFLIPMLVIIETISLFIQPMALAVRL 

                     TANITAGHLLIHLIGGATLALMDISPSTALITFIILILLTILEFAVAMIQAYVFTLLV 

                     SLYLHDNT" 

     gene            8642..9425 

                     /gene="COX3" 

     CDS             8642..9425 

                     /gene="COX3" 

                     /note="TAA stop codon is completed by the addition of 3' A 

                     residues to the mRNA" 

                     /codon_start=1 

                     /transl_except=(pos:9425,aa:TERM) 

                     /transl_table=2 
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                     /product="cytochrome c oxidase subunit III" 

                     /protein_id="QGW13051.1" 

                     /translation="MTHQTHAYHMVNPSPWPLTGALSALLMTSGLAMWFHFNSTLLLA 

                     LGLLTNILTMYQWWRDIIRESTFQGHHTSIVQKGLRYGMILFIISEVFFFSGFFWAFY 

                     HSSLAPTPELGGCWPPTGIHPLNPLEVPLLNTSVLLASGVSITWAHHSLMEGNRKNML 

                     QGLFITISLGVYFTLLQASEYYEASFTISDGVYGSTFFVATGFHGLHVIIGSTFLIVC 

                     FLRQLKFHFTSSHHFGFEAAAWYWHFVDVVWLFLYVSIYWWGS" 

     tRNA            9426..9495 

                     /product="tRNA-Gly" 

     gene            9496..9842 

                     /gene="ND3" 

     CDS             9496..9842 

                     /gene="ND3" 

                     /note="TAA stop codon is completed by the addition of 3' A 

                     residues to the mRNA" 

                     /codon_start=1 

                     /transl_except=(pos:9841..9842,aa:TERM) 

                     /transl_table=2 

                     /product="NADH dehydrogenase subunit 3" 

                     /protein_id="QGW13052.1" 

                     /translation="MNLMLTLLTNTLLASLLVLIAFWLPQLNIYAEKTSPYECGFDPM 

                     GSARLPFSMKFFLVAITFLLFDLEIALLLPLPWASQTTNLNTMLIMALILISLLAISL 

                     AYEWTQKGLEWTE" 

     tRNA            9843..9911 

                     /product="tRNA-Arg" 

     gene            9913..10209 

                     /gene="ND4L" 

     CDS             9913..10209 

                     /gene="ND4L" 

                     /codon_start=1 

                     /transl_table=2 

                     /product="NADH dehydrogenase subunit 4L" 

                     /protein_id="QGW13053.1" 

                     /translation="MSLAHINIFLAFTVSLVGLLMYRSHLMSSLLCLEGMMLSLFVMA 

                     TMVVLNTHFTLASMMPIILLVFAACEAALGLSLLVMVSNTYGVDHVQNLNLLQC" 

     gene            10203..11580 

                     /gene="ND4" 

     CDS             10203..11580 

                     /gene="ND4" 

                     /note="TAA stop codon is completed by the addition of 3' A 

                     residues to the mRNA" 

                     /codon_start=1 

                     /transl_except=(pos:11580,aa:TERM) 

                     /transl_table=2 
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                     /product="NADH dehydrogenase subunit 4" 

                     /protein_id="QGW13054.1" 

                     /translation="MLKIIIPTIMLMPLTWLSKKNMIWINTTTYSLLISLISLSLLNQ 

                     PNNNSLNFSLMFFSDPLSAPLLVLTTWLLPLMLMASQHHLSKEPLIRKKLYITMLAML 

                     QTFLIMTFTATELISFYILFEATLVPTLIIITRWGNQTERLNAGLYFLFYTLVGSLPL 

                     LVALISIQNLTGSLNFLLIQYWNQALPDSWSNIFLWLACMMAFMVKMPLYGLHLWLPK 

                     AHVEAPIAGSMVLAAILLKLGGYGMLRITMMLNPQTNFMAYPFLMLSLWGMIMTSSIC 

                     LRQTDLKSLIAYSSVSHMALVIVAVLIQTPWSYMGATALMIAHGLTSSMLFCLANSNY 

                     ERTHSRTMILARGLQTLLPLMAAWWLLASLTNLALPPSINLIGELFVVMSSFSWSNIT 

                     IILMGANITITALYSLYMLITTQRGKYTHHINSIKPSFTRENALMALHMTPLLLLSLN 

                     PKIILGFTY" 

     tRNA            11581..11649 

                     /product="tRNA-His" 

     tRNA            11650..11709 

                     /product="tRNA-Ser" 

                     /note="codons recognized: AGY" 

     tRNA            11711..11780 

                     /product="tRNA-Leu" 

                     /note="codons recognized: CUN" 

     gene            11781..13601 

                     /gene="ND5" 

     CDS             11781..13601 

                     /gene="ND5" 

                     /codon_start=1 

                     /transl_table=2 

                     /product="NADH dehydrogenase subunit 5" 

                     /protein_id="QGW13055.1" 

                     /translation="MNMFSSLMLASLSVLTLPIMSSILNTHKNSTYPHHVKNIISYAF 

                     ITSLIPTMMFIHSGQETIISNWHWMTIQTLKLSLSFKLDYFSMIFVPVALFVTWSIME 

                     FSLWYMHSDPYITRFFKYLLTFLITMMILVTANNLFQLFIGWEGVGIMSFLLIGWWYG 

                     RTDANTAALQAILYNRIGDIGFIMAMAWFLFNTNTWDLQQIFMLDPNLTNLPLLGLLL 

                     AATGKSAQFGLHPWLPSAMEGPTPVSALLHSSTMVVAGVFLLIRFHPLMENNKTIQSL 

                     TLCLGAITTLFTAICALTQNDIKKIIAFSTSSQLGLMIVTIGINQPYLAFLHICTHAF 

                     FKAMLFMCSGSIIHSLNDEQDIRKMGGLFNAMPFTTTSLIIGSLALTGMPFLTGFYSK 

                     DLIIETANTSYTNAWALLMTLIATSLTAVYSTRIIFFALLGQPRFLPLTTINENNPFL 

                     INSIKRLLIGSIFAGFFISNNIYPTTIPEMTMPIYMKLTALTVTILGFTLALELSLIT 

                     HNLKPEHPTNMFKFSNLLGYYPTIMHRLPPLANLSMSQKSASLLLDSIWLENILPKSI 

                     SQFQMKTSILISTQKGQIKLYFLSFLITLTLSMLLFNLHE" 

     gene            complement(13585..14112) 

                     /gene="ND6" 

     CDS             complement(13585..14112) 

                     /gene="ND6" 

                     /codon_start=1 

                     /transl_table=2 
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                     /product="NADH dehydrogenase subunit 6" 

                     /protein_id="QGW13056.1" 

                     /translation="MMTYIVFILSVIFVIGFVGFSSKPSPIYGGLVLIVSGGVGCGII 

                     MNFGGSFLGLMVFLIYLGGMLVVFGYTTAMATEQYPEVWVSNATVMGVFLLGLLMEVM 

                     LVLYVLKSEEVGVVFKFSSVGDWAIYDIGNSGVFSEEIMGVAALYSYGAWVVVVTGWS 

                     LLVGVLVILEVTRGD" 

     tRNA            complement(14113..14181) 

                     /product="tRNA-Glu" 

     gene            14186..15325 

                     /gene="CYTB" 

     CDS             14186..15325 

                     /gene="CYTB" 

                     /codon_start=1 

                     /transl_table=2 

                     /product="cytochrome b" 

                     /protein_id="QGW13057.1" 

                     /translation="MTNIRKSHPLIKIINHSFIDLPTPSNILSWWNFGSLLGICLILQ 

                     ILTGLFLAMHYTSDTTTAFSSVTHICRDVNYGWIIRYLHANGASMFFICLFIHVGRGL 

                     YYGSYTFLETWNIGIILLFTVMATAFMGYVLPWGQMSFWGATVITNLLSAIPYIGTTL 

                     VEWIWGGFSVDKATLTRFFAFHFILPFIITALVIVHLLFLHETGSNNPSGIPSDMDKI 

                     PFHPYYTIKDILGLLLLVLLLLTLVLFSPDLLGDPDNYTPANPLSTPPHIKPEWYFLF 

                     AYAILRSIPNKLGGVLALILSILILALIPTLHMSKQRSMMFRPLSQCVFWLLVADLLT 

                     LTWIGGQPVEHPYVIIGQLASILYFSLILIFMPLASTIENNLLKW" 

     tRNA            15326..15397 

                     /product="tRNA-Thr" 

     tRNA            complement(15399..15464) 

                     /product="tRNA-Pro" 

     misc_feature    15465..16715 

                     /note="control region" 

ORIGIN       

        1 gttaatgtag cttaatgata tcaaagcaag gcactgaaaa tgcctagatg agtattccta 

       61 ctccataaac acataggctt ggtcctggcc tttttattag ttattaataa aattacacat 

      121 gcaagtatcc gcaccccagt gagaatgccc tctaaatcgc actctacgat caaaaggagc 

      181 aggtatcaag cacactacaa agtagctcat aacaccttgc tcggccacac ccccacggga 

      241 cacagcagtg ataaaaatta agctatgaac gaaagttcga ctaagttata ttaaactagg 

      301 gttggtaaaa ttcgtgccag ccaccgcggt catacgatta acccaaatta ataaaccctc 

      361 cggcgtaaag cgtgtcaaag acccatacta aaataaagtt aaaacccagt taagctgtaa 

      421 aaagctacaa ctaaagtaaa ataaactacg aaagtgactt taatacctct gaccacacga 

      481 tagctaaggc ccaaactggg attagatacc ccactatgct tagccctaaa ccaaaatagc 

      541 tcaccataac aaagctattc gccagagtac tactagcaac agcctaaaac tcaaaggact 

      601 tggcggtgct ttacatccct ctagaggagc ctgttccgta atcgataaac cccgataaac 

      661 cccaccatcc cttgctaatt cagcctatat accgccatct tcagcaaacc ctaaacaagg 

      721 taccaaagta agcacaatca tccaacataa aaacgttagg tcaaggtgta gcccatggga 

      781 tggagagaaa tgggctacat tttctactct aagaacaaga actcaaccca aacggaagtc 
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      841 tccatgaaat tagagaccga aggaggattt agtagtaaat taagaataga gagcttaatt 

      901 gaatcaggcc atgaagcgcg cacacaccgc ccgtcaccct ccttaaatat tacaaatcac 

      961 aatattacac aaaaccatga tccaaacata tgaaaggaga caagtcgtaa caaggtaagt 

     1021 ataccggaag gtgtacttgg ataaccaaag tgtagcttaa acaaagcatc cagcttacac 

     1081 ctagaagatt tcactcagag tgaacacttt gaactaaagc tagcccaaac aatacccaac 

     1141 tcaactaccc ttagtcactt aactaaaaca ttcaccaaac cattaaagta taggagatag 

     1201 aaattttaac ttggcgctat agagaaagta ccgtaaggga acgatgaaag atgtattaaa 

     1261 agtactaaac agcaaagctt acccctttta ccttttgcat aatgatttaa ctagaataaa 

     1321 cttagcaaag agaacttaag ctaagcaccc cgaaaccaga cgagctacct atgaacagtt 

     1381 ataaagaacc aactcatcta tgtcgcaaaa tagtgagaag attcataggt agaggtgaaa 

     1441 agcccaacga gcctggtgat agctggttgt ccagaaacag aatcccagtt caaatttaaa 

     1501 tttacctaaa aaccacttaa ttctaatgta aacttaaatt atagtctaaa aaggtacagc 

     1561 tttttagata caggatacaa cctttattag agagtaagaa taagattaat cccatagttg 

     1621 gcttaaaagc agccatcaat taagaaagcg ttcaagctca acgtcacaca tatcttaatc 

     1681 ccaataatag actcagacta actcctaatc ttatactgga ctattctatc gacacataga 

     1741 agcaataatg ttaatatgag taacaagaat tatttctcct tgcataagcc tatatcagaa 

     1801 cgaatactca ctgatagtta acaacagaat agacacaatc caaaaactaa ccatctattt 

     1861 agactattgt taacccaaca caggtgtgca cccataagga aagattaaaa gaagtaaaag 

     1921 gaactcggca aacacaaacc ccgcctgttt accaaaaaca tcacctctag cattcccagt 

     1981 attagaggca ctgcctgccc agtgacatct gtttaaacgg ccgcggtatc ctaaccgtgc 

     2041 aaaggtagca taatcacttg ttctctaaat agggacttgt atgaatggcc acacgagggt 

     2101 tttactgtct cttacttcca atcagtgaaa ttgaccttcc cgtgaagagg cgggaataat 

     2161 caaataagac gagaagaccc tatggagctt taattaactg attcacaaaa aacaacatac 

     2221 aaacctaacc ctcagggaca acaaaacttt tgattgaatc agcaatttcg gttggggtga 

     2281 cctcggagaa caaaacaacc tccgagtgat ttaaatctag actaaccagt caaaatacat 

     2341 aatcacttat tgatccaaac ctttgatcaa cggaacaagt taccctaggg ataacagcgc 

     2401 aatcctattc cagagtccat atcgacaatt agggtttacg acctcgatgt tggatcaaga 

     2461 catcctaatg gtgcaaccgc tattaagggt tcgtttgttc aacgattaaa gtcttacgtg 

     2521 atctgagttc agaccggagt aatccaggtc ggtttctatc tattctacac ttttcccagt 

     2581 acgaaaggac aagaaaagta gggcccactt tataagaagc gccctcaaac taatagatga 

     2641 cataatctaa atctaactaa tttattaacc ccaccgccct agaacagggc tcgttagggt 

     2701 ggcagagccc ggaaattgcg taaaacttaa acctttacac ccagaggttc aactcctctc 

     2761 cctaacaaca tgttcataat taacgtcctc ctcttaatta tcccaatcct gctcgccgta 

     2821 gcatttctca cactagttga acgaaaaatc ttaggctata tacaacttcg caaaggaccc 

     2881 aacatcgtag gcccctacgg cctactacag cccatcgctg atgcccttaa actatttatc 

     2941 aaagaaccac tacaaccact aacatcatca acatccatat tcattatcgc accaatccta 

     3001 gccctcaccc tagccttaac catatgaatc cccctaccca tgccataccc actaattaac 

     3061 ataaacctgg gaattctatt catactagcc atatccagcc tagctgtcta ctcaatcctt 

     3121 tgatcagggt gagcctcaaa ctcaaaatat gctctaattg gagccttacg agcagtagca 

     3181 caaaccattt cgtatgaagt aactctagca attattctac tctcagtcct cctaatgagc 

     3241 ggatcattca cactatcaac actcatcatt acccaagaat acttatgatt aatcttccca 

     3301 tcatgaccct tagccataat atgattcatc tcaacattgg ccgaaaccaa ccgagctcca 

     3361 tttgacctaa cagagggaga atcagaactc gtctccggat tcaacgtcga atacgcagcc 

     3421 ggcccatttg ccctattttt ccttgcagaa tatgcaaaca tcatcataat aaatatcttc 



     3481 acaacaaccc tatttcttgg agcatttcac agcccctacc taccagaact ctactcaatt 

     3541 aatttcacta taaaaaccct ccttctaaca tgttccttcc tatgaatccg agcatcctac 

     3601 ccacgattcc gatatgatca acttatacac ctcttatgaa aaaacttcct gccacttaca 

     3661 ctagccctct gcatatgaca cgtctcacta ccaattatat tatccagcat cccaccacaa 

     3721 acataagaaa tatgtctgac aaaagagtta ctttgataga gtaaaacata gaggttcaaa 

     3781 ccctcttatt tctagaacca caggaattga acctgctcct gagaattcaa aatcctccgt 

     3841 gctaccaaat tacaccatgt cctacaagta aggtcagcta aataagctat cgggcccata 

     3901 ccccgaaaat gttggattac acccttcccg tactaataaa cccccttatc ctcacaatca 

     3961 ttctaataac agtttttcta ggaactataa tcgttatagc aagctcacac tgactaataa 

     4021 tctgaatcgg attcgaaata aatctactag ccatcatccc catcctaata aaaaaatata 

     4081 atcctcgagc tatagaggcc tccaccaagt acttcttaac ccaagccacc gcatccatac 

     4141 tcctcataat agcaatcatc atcaacctta tacactcagg ccaatgaaca atcacaaaag 

     4201 tttttaaccc cacagcatcc atcatcataa ctttagccct cgccataaaa cttggactga 

     4261 caccattcca tttctgagtg cccgaagtca cacagggcat ctcactaaca tcaggcctca 

     4321 tcttactcac atgacaaaaa ctagccccaa tatcaatcct atatcaaatc tcaccctcaa 

     4381 tcaacctaaa catcctacta actatagccg tgctatcaat cctagtagga ggctgaggtg 

     4441 gcctcaacca aacccaacta cgaaaaatta tggcatactc gtcaattgcc catataggat 

     4501 gaatagcagc catcttagtg tacaacccaa cactgacaat actaaacata ctaatttaca 

     4561 ttataataac actcacaata ttcatactgt ttatccacag ctcctctacc acaacactat 

     4621 cactctcaca cacatgaaac aaagcacctc taatcaccac actaatccta atcaccttgc 

     4681 tatctatagg aggcctccct ccactatcag gattcatacc caaatgaata atcatccaag 

     4741 aacttaccaa aaacagcagc atcattctcc ccaccctaat ggctattata gctctactca 

     4801 atctctactt ctacatgcga ctaacctatt ccacctccct aactatattc ccatccacaa 

     4861 ataatataaa aataaaatga caattcgaaa ccaaacaaat taccctccta cccccattaa 

     4921 tcatcgcatc ttccctactc ctccccctaa cccccatact atcaattctg gactaggaat 

     4981 ttaggttaac atccagacca agagccttca aagccctaag caagtgtatt cacttaattc 

     5041 ctgcacacta aggactgcaa gactctatct cacatcaatt gaacgcaaat caaacacttt 

     5101 cattaagcta agcccttact agattggtgg gctatcatcc cacgaaattt tagttaacag 

     5161 ctaaacaccc taatcaactg gcttcaatct acttctcccg ccgcctaaaa aaaaaggcgg 

     5221 gagaagcccc ggcagaattg aagctgcttc tttgaatttg caattcaacg tgaaattcac 

     5281 cacaggactt gataagaaga ggattccaac ccctgtcttt agatttacag tctaatgctt 

     5341 actcagccat cttacctatg ttcattaacc gctgactatt ttcaactaac cacaaagaca 

     5401 tcggcactct gtacctccta ttcggcgctt gagctggaat agtaggaacc gccctaagcc 

     5461 tcctaatccg tgctgaatta ggtcaacctg ggaccctgct gggagatgat cagatctaca 

     5521 atgttattgt aactgcccat gcattcgtaa taatcttctt catagtcata cccatcatga 

     5581 tcggaggatt tgggaactga ttagttccct taataattgg agcacccgat atagcctttc 

     5641 cccgaataaa caacataagc ttctgattac ttcccccatc attcctactt cttcttgctt 

     5701 cctcaataat tgaagcaggc gctggaacag gctgaaccgt atatcctccc ctagctggaa 

     5761 atctagcgca cgcaggggct tctgttgact taaccatctt ctcccttcac ctagctggtg 

     5821 tatcttcaat tttaggtgcc atcaatttca ttaccacaat catcaacata aagccaccag 

     5881 ccctgtccca gtatcaaacc cctctattcg tttgatccgt cctcattacg gcagtactcc 

     5941 ttctcctagc tcttccagtc ctagcagcag gtattactat gcttctcaca gaccgtaact 

     6001 taaacaccac cttcttcgat cctgcagggg gaggggatcc aatcctttac caacacctat 

     6061 tctgattttt cggacaccct gaagtctaca ttctcattct gccaggcttt ggtataatct 



     6121 cacacatcgt tacatattat tcaggtaaaa aagaaccttt cggctacatg ggtatagtat 

     6181 gagctataat atccattggc ttcctaggct tcatcgtatg agctcaccac atgtttacag 

     6241 taggtataga cgtcgataca cgagcatatt tcacatcagc taccataatc atcgccatcc 

     6301 caaccggtgt aaaagtattt agctgactag ctaccctgca cggaggaaat atcaaatgat 

     6361 ctccagctat actctgagct ctaggcttca tcttcttatt cacagtagga ggcctaacag 

     6421 gaatcgtctt ggctaactca tccctagata ttgttctcca cgatacttat tatgtagtag 

     6481 cacatttcca ctacgtccta tccataggag cagtcttcgc cattatggga ggatttgttc 

     6541 actgattccc tctattctca ggatatacac tcaatcaaac ctgagcaaaa atccacttta 

     6601 caattatatt cgtaggggtc aatataactt tcttcccaca acacttcctt ggcctctcag 

     6661 gaataccacg acgctattct gactacccgg acgcgtatac aacatgaaac accatctcat 

     6721 ccataggatc ttttatctca ctcacagcag taatactaat aatcttcata atttgagaag 

     6781 cattcgcatc caaacgagaa gtgtctacag tagaattaac ctcaactaac ctagaatgac 

     6841 tacatggatg ccccccacca taccatacat ttgaagaacc cgcctacgta aacctaaaat 

     6901 aagaaaggaa ggaatcgaac cccctctaac tggtttcaag ccaatatcat aaccactatg 

     6961 tctttctcca ttaaacgagg tattagtaaa aattacataa ctttgtcaaa gttaaattat 

     7021 aggttaaatc cctatatacc tctatggcct accctttcca attaggattc caagacgcaa 

     7081 catcccctat tatagaagaa ctcctacact tccatgacca cacgctaata atcgtattct 

     7141 taattagctc tctagtgtta tacattatct catcaatact aacgactaaa ttaacccaca 

     7201 ccagcactat agacgcccaa gaagtagaaa caatttgaac gattctacca gccatcatcc 

     7261 ttattctaat tgccctccca tccctacgaa ttctatatat aatagacgag attaacaacc 

     7321 catctctcac agtcaaaaca ataggccacc aatgatactg aagttacgag tataccgatt 

     7381 acgaagacct gaccttcgac tcctacatga tccccacatc agacttgaaa ccaggagaac 

     7441 tacgtcttct agaagtcgac aaccgagtgg ttcttcctat agaaataact atccggatat 

     7501 taatttcatc cgaagacgta ttacactcat gagctgtccc ctccctaggc ctaaaaacgg 

     7561 acgccatccc tgggcgccta aatcagacaa ctctcgtagc ctcccgacca ggcctttact 

     7621 atggccaatg ctcagagatt tgcggatcaa accacagctt tataccaatt gttcttgaac 

     7681 tagttccact gaaatacttc gaagaatgat ctgcatcaat actataaaat cactaagaag 

     7741 ctaatacagc gttaaccttt taagttaaag actgagggtt caatctccct ccctagtgat 

     7801 atgccacagt tggatacatc aacatgattt attaatatcg tctcaataat cctaactcta 

     7861 tttattgtat tccaactaaa aatttcaaag cactcttatc caatacaccc agaagctaaa 

     7921 acaactaaaa tagctaaacg ccttacccct tgagaatcaa aatgaacgaa aatctattcg 

     7981 cctctttcgc taccccaaca ataataggcc tccctattgt aatcctaatc attatattcc 

     8041 ccagcatcct atttccctca tccaaccgac taattaacaa tcgcctaatc tcaatccaac 

     8101 aatggctagt ccaacttaca tcaaaacaaa taataactat ccataacaat aaaggacaaa 

     8161 cctgaaccct catactcatg tcgctaatcc tattcattgg ttcaacaaac ttattgggcc 

     8221 tactacccca ctcatttaca ccaacaacac aactatcaat aaacctaggc atagccatcc 

     8281 ccctgtgagc aggaacagta ttcataggct ttcgtcataa aacaaaagca gctctagctc 

     8341 actttctacc ccaaggaacg cccattttcc tcattcccat actagtaatt attgagacta 

     8401 tcagtctatt tattcaacca atagctctag ccgtacggct aactgctaat attactgccg 

     8461 gacatcttct aatccacctt atcggaggag caacgctagc cctcatagac attagcccct 

     8521 caacagccct tattacattc attatcctga ttctactaac tatcctcgaa ttcgcagtag 

     8581 ccataatcca agcctatgta ttcactctcc tagtaagtct ctacctacac gataacacct 

     8641 aatgacccac caaacccacg cctaccacat agtaaacccc agcccatgac cacttacagg 

     8701 agccctatca gccctcctaa taacatcagg attagccatg tgattccact ttaactcaac 



     8761 cctactttta gctctgggac tattaaccaa catccttacc atatatcaat gatggcgaga 

     8821 catcatccga gaaagcacat tccaaggcca tcacacatca atcgtccaaa aagggctccg 

     8881 atatggtata atccttttca tcatctcaga agtcttcttc ttctctggct tcttctgagc 

     8941 tttctaccac tcaagcctag ctcctacacc cgaactaggc ggctgctgac cacccacagg 

     9001 tatccacccc ctaaaccccc tagaagtccc cttactcaat acctcagtgc tcctagcatc 

     9061 aggagtctcc atcacctgag cccaccatag cctgatagaa gggaaccgta aaaacatgct 

     9121 ccaaggccta tttatcacaa tctctctagg cgtgtacttc actctccttc aagcctcaga 

     9181 atactacgaa gcttcattta ctatttcaga tggggtgtac ggatcgacat ttttcgtagc 

     9241 aacgggattt cacggactac acgtaatcat cggatccacc ttccttatcg tatgcttcct 

     9301 acgccaacta aagttccact ttacatccag tcaccatttc ggattcgaag cagccgcttg 

     9361 atactgacac ttcgtcgacg tagtttgact attcttatat gtctctatct attgatgagg 

     9421 atcctattct tttagtattg accagtacaa ttgacttcca atcaattagc ttcggtataa 

     9481 tcccgaaaaa gaataataaa tctcatacta acactcctca ccaatacatt actagcctcg 

     9541 ctactcgtac tcatcgcatt ctgattacca caactaaaca tctatgcaga aaaaaccagc 

     9601 ccatacgaat gcggatttga cccaataggg tcagcacgcc tccctttctc aataaaattt 

     9661 ttcttagtgg cgattacatt cctgctgttc gacctagaaa tcgccctcct attgcccctt 

     9721 ccatgagcat cccagacaac taacctgaac actatactta ttatagcact aatcctaatc 

     9781 tctctcctag ccatcagcct ggcttacgaa tgaacccaaa aagggctaga atgaactgag 

     9841 tatggtaatt agtttaaacc aaaacaaatg atttcgactc attaaactat gattaacttc 

     9901 ataattacca acatgtcact agcccacatt aatatcttcc tagcattcac agtttccctc 

     9961 gtaggcctac taatgtaccg atcccaccta atatcctcac tcctatgcct agaagggata 

    10021 atactgtcac tattcgtcat agcaaccata gtagttctaa atacccattt cacactagcc 

    10081 agcataatac ccattatttt actagtattt gctgcttgcg aagcagcatt aggactatcc 

    10141 ttactagtca tagtctccaa cacttatgga gtggaccacg tacaaaacct caacctcctc 

    10201 caatgctaaa aatcatcatc cctacaatca tacttatacc cctcacatga ctatcaaaaa 

    10261 agaacataat ctgaattaac accacaacct acagcctatt aatcagcctt atcagcttat 

    10321 ccctcctaaa ccagcctaac aacaatagcc taaacttctc actaatattc ttctctgacc 

    10381 ctctatcagc tccactacta gtactaacaa catggctact tccattaata ctcatagcca 

    10441 gccagcacca cctatccaaa gaaccactaa tccgaaaaaa actctacatc accatgctag 

    10501 ccatacttca aactttccta atcataacct ttaccgccac agaactaatc tccttctata 

    10561 tcctatttga agccacatta gttccaacac taattatcat cacccgctga ggtaaccaaa 

    10621 cagaacgcct aaacgcaggc ctctactttc tattctacac gctagtaggc tccctcccac 

    10681 tcttagtcgc actaatctct atccaaaacc taacaggctc actaaatttc ctactaattc 

    10741 aatactgaaa ccaagcacta cccgactctt gatctaatat cttcttatga ttagcatgta 

    10801 taatagcgtt tatagttaaa atgcccctat acggccttca cctctgactt ccgaaagccc 

    10861 atgtagaagc cccaatcgct gggtccatag tgctagcagc catcctacta aaactagggg 

    10921 gctacggaat actgcgaatt acaataatgc taaaccccca gactaatttt atagcctacc 

    10981 ccttcctcat actatctcta tgaggaataa tcataactag ctccatctgc ttacgacaaa 

    11041 ctgatctaaa atcactcatt gcatactcct ctgtcagcca tatagcccta gtaattgtag 

    11101 ccgtccttat ccaaacacca tgaagctata taggggccac agccctaata attgcccacg 

    11161 gtcttacgtc atcaatacta ttttgcctag caaactcaaa ttatgaacgc actcatagcc 

    11221 gaaccataat cctagcccgc ggacttcaaa ccctccttcc cctcatagca gcttgatgac 

    11281 tattagccag cctaaccaac ctggccctcc ctcccagcat taacctaatc ggagaactat 

    11341 tcgtagtaat atcatcattc tcatggtcaa atatcactat catcctcata ggggccaaca 



    11401 tcaccatcac cgctctctac tccctctaca tactaattac tacacaacga ggaaaataca 

    11461 cacaccatat caacagcatc aaaccctcat ttacacgaga aaacgcactc atagccctcc 

    11521 acatgactcc cctactactc ctatcactta accccaaaat catcctaggc tttacgtact 

    11581 gtaaatatag tttaacaaaa acgctagatt gtggatctag aaacagaaac tcaatatttc 

    11641 ttatttaccg agaaagtatg caagaactgc taattcatgc ttccgcgtct gacaaacacg 

    11701 gctctctcaa acttttaaag gataggagct atccgttggt cttaggagcc aaaaaattgg 

    11761 tgcaactcca agtaaaagta attaacatat tctcctccct catgctagcc tcattatcag 

    11821 tattaactct accaatcata tcatcaatcc tcaacaccca caaaaacagc acgtatcctc 

    11881 atcacgtaaa aaacatcatt tcatatgcct tcattaccag cctaattcct accataatat 

    11941 ttattcactc tggacaagaa acaatcatct caaactgaca ctgaatgacc attcaaaccc 

    12001 tcaaactatc cctaagcttc aaactagact acttctcaat gatctttgta ccagtagccc 

    12061 tattcgtaac atgatctatc atagaattct ccctatgata tatacactca gatccttaca 

    12121 ttactcgatt ttttaaatac ctactcacat tccttattac cataataatc ctagtcacag 

    12181 ccaacaacct cttccaactg ttcatcggat gagagggagt aggcatcata tcattcctac 

    12241 taatcggatg atgatatggt cgaacagatg ccaacactgc agccctccaa gcaattctat 

    12301 acaaccgcat cggagacatt ggtttcatca tagccatagc ctgattccta ttcaacacca 

    12361 acacatgaga cctacaacaa atcttcatac ttgaccctaa cctcaccaac ctcccactct 

    12421 taggtctcct actagctgca actggtaagt ctgcccaatt cggacttcac ccatgacttc 

    12481 cctcggccat agaaggtccc acaccagtct cagccctact tcactccagc acaatagttg 

    12541 tagcaggcgt ttttctacta atccgcttcc atccactaat agaaaacaac aaaaccatcc 

    12601 aatcacttac cctatgcctg ggggctatca ccacactatt cacagcaatc tgtgcactca 

    12661 cccaaaacga catcaaaaaa atcatcgcct tctccacctc cagccaacta ggcttaataa 

    12721 ttgtaaccat cggtattaat caaccctatc tagcatttct ccacatctgc acccacgcat 

    12781 tcttcaaagc catattattc atatgctctg gatccattat ccacagccta aatgacgagc 

    12841 aggacatccg aaaaataggc ggactgttta atgcgatacc cttcaccacc acatccctaa 

    12901 ttatcggcag tctcgcactc accggcatac ccttccttac aggcttttac tccaaagacc 

    12961 tcatcatcga aactgccaac acatcgtaca ccaacgcctg agccctacta ataactctca 

    13021 tcgccacatc cctcacagct gtctacagca cccgaattat cttcttcgca ctcctgggac 

    13081 aaccccgctt cctccctcta accacaatca acgaaaacaa cccctttcta attaactcca 

    13141 ttaaacgcct cctaattggc agcattttcg ccggattctt catctctaac aatatctacc 

    13201 ctacaaccat cccagaaata accatgccca tctacatgaa acttaccgcc ctcacggtaa 

    13261 ccatcctagg attcacactg gccctagaac taagcctaat cacacacaac ctaaaaccag 

    13321 aacaccccac caacatattt aaattctcca acctcctagg atattaccca acaattatac 

    13381 atcgactccc accactcgca aacctatcaa taagccaaaa atcagcatca cttctactag 

    13441 actcaatctg actagagaac atcctaccaa aatccatctc ccaatttcaa ataaagacct 

    13501 caatcctaat ttccacccaa aaaggccaaa tcaaattata tttcctctca ttcctcatta 

    13561 ccctcaccct gagcatacta ctttttaatc tccacgagta acctctaaaa ttaccaagac 

    13621 cccaacaagc aacgaccaac cagtcacaac cacaacccaa gccccataac tatacaatgc 

    13681 agcaacccct ataatctcct cactaaacac tcccgaattt ccaatatcat agatagctca 

    13741 atcccccaca ctactaaatt taaacaccac ccccacttcc tcactcttca ggacatataa 

    13801 aaccaacata acctccatca ataaccccaa aagaaacact cccataacag tcgcattaga 

    13861 cacccatacc tcaggatact gctcagtagc tatagccgtt gtataaccaa aaacaaccaa 

    13921 cattcctccc aaataaatta aaaacaccat caaccctaaa aaggaccctc caaaattcat 

    13981 aataatacca caaccaactc ctccacttac aatcaacact aagcccccgt aaataggtga 



    14041 aggttttgaa gaaaaaccta caaaaccaat aacaaagata acgctcaaaa taaacacaat 

    14101 atatgtcatc attattccca cgtggaatct aaccacgact aatgacatga aaaatcatcg 

    14161 ttgtatttca actataagaa cactaatgac aaacatccga aaatcccacc cgctaattaa 

    14221 aatcatcaat cactctttta tcgacctgcc aaccccctca aacattttat catgatgaaa 

    14281 ctttggctcc ctcctaggaa tctgcctaat cctccaaatc ctaacaggcc tattcctagc 

    14341 catacactac acatcagaca ctacaactgc cttctcatcc gtcacccata tctgccgaga 

    14401 cgttaactac ggatgaatca ttcgctacct ccatgccaac ggagcatcca tatttttcat 

    14461 ctgcctcttt atccacgtag ggcgcggcct ctactatggc tcctacacat tcctagaaac 

    14521 atgaaacatt ggaattatcc tacttttcac agtaatagcc acagcattca taggctatgt 

    14581 cctaccatga ggacaaatat ccttctgagg agcaacggtc attacaaacc tcctatcagc 

    14641 aatcccctac atcggtacta cgctcgtcga atgaatctga ggtggattct cagtagacaa 

    14701 agccaccctt acccgatttt ttgccttcca ctttattcta ccctttatca tcacagccct 

    14761 ggtaatcgtc catctactat tcctccacga aacaggatcc aacaacccct caggaatccc 

    14821 atctgacata gacaaaatcc cattccaccc gtactacaca attaaagaca tcctaggact 

    14881 tctcctccta gtcctactcc tactaaccct agtattattc tcccctgacc tcctaggaga 

    14941 cccagacaac tacaccccag ctaaccccct cagcactccc cctcatatta agccagaatg 

    15001 gtatttccta tttgcttacg ccatcctacg ctccattccc aacaaactag gtggtgtatt 

    15061 agcccttatc ctttccatct taatcctagc actcatccct accctacaca tgtcaaaaca 

    15121 acgaagcata atgttccgac cccttagtca atgcgtgttc tgactcttag tagcagactt 

    15181 actaacacta acatgaattg gtggccaacc agtagaacac ccatacgtaa tcatcggcca 

    15241 actggcctca atcctctact tctccctaat tctcatcttc ataccactcg caagcaccat 

    15301 cgaaaacaac cttctaaagt gaagagtccc tgtagtatat cacacattac cctggtcttg 

    15361 taaaccagaa aagggggaaa cattcccccc aaggactatc aaggaagaag ctctagctcc 

    15421 accatcaaca cccaaagctg aaattctact taaactattc cttgatttcc tcccctaaac 

    15481 gacagcaatt catcctcatg tgctatgtca gtattaaaat acacccccgc acaacaccat 

    15541 atcagctcaa catacaatac tctattaata ccctatgtac atcgtgcatt aaattgttcg 

    15601 ccccatgaat aataagcatg tacataatat tatttatctt acatgagtac atcatattat 

    15661 tgatcgtaca taccccatcc aagtcaaatc atttccagcc aacacgcata tcaccaccca 

    15721 tattccacga gcttaatcac caagccgcgg gaaatcagca atccctccaa ttacgtgtcc 

    15781 caatcctcgc tccgggccca tctaaacgtg ggggtttcta cagtgaaact atacctggca 

    15841 tctggttctt tcttcagggc catcccaccc aacctcgccc attctttccc cttaaataag 

    15901 acatctcgat ggactaatga ctaatcagcc catgctcaca cataactgtg gtttcatgca 

    15961 tttggtatct ttttatattt ggggatgcta tgactcagct atggccgtca aaggccccga 

    16021 cgcagtcaat taaattgaag ctggacttaa attgaacgtt attactccgc atcagcaacc 

    16081 ataaggtgtt attcagtcca tggtaacagg acataaagaa catgcacacc cacacaccca 

    16141 tgcgcgcaca cacccacaca cccatgcgcg cacacaccca cacacccatg cgcgcacaca 

    16201 cccacacacc catgcgcgca cacacccaca cacccatgcg cgcacacacc cacacaccca 

    16261 tgcgcgcaca cacccacaca cccatgcgcg cacacaccca cacacccatg cgcgcacaca 

    16321 cccacacacc catgcgcgca cacacccaca cacccacaca cccacacacc cacacacgtt 

    16381 aagcaagtaa tgtaactttc ttagtcaaac cccccccacc ccccattaaa ctccgcagat 

    16441 gtacatttaa cacaatcttg ccaaaccccg aaaacaagac taaacaatgc acaacacttc 

    16501 acgaagccta actctcacac acacaactag ttatgtacct taatgtatca aacaaacact 

    16561 gaaaacccca atgaatatcc tactcataca ccctaagctt ggtcctggcc ttttattaat 

    16621 tattacacta tccaacatgc tactttatca ataaatttcc atagacaggt atccccctag 



    16681 atctgatttc ccaaacctac aaatcctctt cccca 
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