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LOCUS       NC_009684              16604 bp    DNA     circular VRT 07-JUN-

2021 

DEFINITION  Anas platyrhynchos mitochondrion, complete genome. 

ACCESSION   NC_009684 

VERSION     NC_009684.1 

DBLINK      BioProject: PRJNA20199 

KEYWORDS    RefSeq. 

SOURCE      mitochondrion Anas platyrhynchos (mallard duck) 

  ORGANISM  Anas platyrhynchos 

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

            Archelosauria; Archosauria; Dinosauria; Saurischia; Theropoda; 

            Coelurosauria; Aves; Neognathae; Galloanserae; Anseriformes; 

            Anatidae; Anatinae; Anas. 

REFERENCE   1  (bases 1 to 16604) 

  AUTHORS   Tu,J.F., Huang,Y.H. and Li,N. 

  TITLE     Complete mitochondrial genome sequence analysis of pekin and the 

            origin of duck 

  JOURNAL   Unpublished 

REFERENCE   2  (bases 1 to 16604) 

  CONSRTM   NCBI Genome Project 

  TITLE     Direct Submission 

  JOURNAL   Submitted (24-JUL-2007) National Center for Biotechnology 

            Information, NIH, Bethesda, MD 20894, USA 

REFERENCE   3  (bases 1 to 16604) 

  AUTHORS   Tu,J.F., Huang,Y.H. and Li,N. 

  TITLE     Direct Submission 

  JOURNAL   Submitted (30-JUN-2007) State Key Laboratory for Agribiotechnology, 

            China Agricultural University, Yunamingyuan West Road 2, Beijing 

            100094, China 

COMMENT     REVIEWED REFSEQ: This record has been curated by NCBI staff. The 

            reference sequence was derived from EU009397. 

            COMPLETENESS: full length. 

FEATURES             Location/Qualifiers 

     source          1..16604 

                     /organism="Anas platyrhynchos" 

                     /organelle="mitochondrion" 

                     /mol_type="genomic DNA" 

                     /db_xref="taxon:8839" 

                     /common="mallard duck" 



                     /breed="Pekin duck" 

     D-loop          1..1049 

     gene            1050..1119 

                     /locus_tag="KEG62_t01" 

                     /db_xref="GeneID:64987718" 

     tRNA            1050..1119 

                     /locus_tag="KEG62_t01" 

                     /product="tRNA-Phe" 

                     /db_xref="GeneID:64987718" 

     gene            1120..2104 

                     /locus_tag="KEG62_r02" 

                     /db_xref="GeneID:64987704" 

     rRNA            1120..2104 

                     /locus_tag="KEG62_r02" 

                     /product="s-rRNA" 

                     /note="12S ribosomal RNA" 

                     /db_xref="GeneID:64987704" 

     gene            2105..2175 

                     /locus_tag="KEG62_t02" 

                     /db_xref="GeneID:64987705" 

     tRNA            2105..2175 

                     /locus_tag="KEG62_t02" 

                     /product="tRNA-Val" 

                     /db_xref="GeneID:64987705" 

     gene            2176..3777 

                     /locus_tag="KEG62_r01" 

                     /db_xref="GeneID:64987706" 

     rRNA            2176..3777 

                     /locus_tag="KEG62_r01" 

                     /product="l-rRNA" 

                     /note="16S ribosomal RNA" 

                     /db_xref="GeneID:64987706" 

     gene            3778..3851 

                     /locus_tag="KEG62_t03" 

                     /db_xref="GeneID:64987707" 

     tRNA            3778..3851 

                     /locus_tag="KEG62_t03" 

                     /product="tRNA-Leu" 

                     /codon_recognized="UUR" 

                     /db_xref="GeneID:64987707" 

     gene            3856..4833 

                     /gene="ND1" 

                     /locus_tag="KEG62_p13" 

                     /db_xref="GeneID:5405817" 



     CDS             3856..4833 

                     /gene="ND1" 

                     /locus_tag="KEG62_p13" 

                     /codon_start=1 

                     /transl_table=2 

                     /product="NADH dehydrogenase subunit 1" 

                     /protein_id="YP_001382246.1" 

                     /db_xref="GeneID:5405817" 

                     

/translation="MPQTTMVSYLIMALLYIIPILIAVAFLTLVERKILSYMQSRKGP 

                     

NIVGPFGLLQPIADGIKLFIKEPIRPSTSSPLLFIMMPMLALLLALTAWVPLPLPFSL 

                     

VDLNLGVLFMVAMSSLAVYSILWSGWASNSKYALIGALRAVAQTISYEVTLALILLSV 

                     

IMLTGNYTLSTFAIAQEPLYLIFSSWPLAMMWYVSTLAETNRAPFDLTEGESELVSGF 

                     

NVEYAAGPFALFFLAEYANIMLMNTLTAIIFLNPSALGPPTELFPIILATKVLLLSSG 

                     FLWVRASYPRFRYDQLMHLLWKNFLPLTLALCLWHTSLPICYAGLPPST" 

     gene            4832..4903 

                     /locus_tag="KEG62_t04" 

                     /db_xref="GeneID:64987695" 

     tRNA            4832..4903 

                     /locus_tag="KEG62_t04" 

                     /product="tRNA-Ile" 

                     /db_xref="GeneID:64987695" 

     gene            complement(4911..4981) 

                     /locus_tag="KEG62_t05" 

                     /db_xref="GeneID:64987708" 

     tRNA            complement(4911..4981) 

                     /locus_tag="KEG62_t05" 

                     /product="tRNA-Gln" 

                     /db_xref="GeneID:64987708" 

     gene            4981..5049 

                     /locus_tag="KEG62_t06" 

                     /db_xref="GeneID:64987709" 

     tRNA            4981..5049 

                     /locus_tag="KEG62_t06" 

                     /product="tRNA-Met" 

                     /db_xref="GeneID:64987709" 

     gene            5050..6088 

                     /gene="ND2" 

                     /locus_tag="KEG62_p12" 

                     /db_xref="GeneID:5405821" 



     CDS             5050..6088 

                     /gene="ND2" 

                     /locus_tag="KEG62_p12" 

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

                     residues to the mRNA" 

                     /codon_start=1 

                     /transl_except=(pos:6088,aa:TERM) 

                     /transl_table=2 

                     /product="NADH dehydrogenase subunit 2" 

                     /protein_id="YP_001382247.1" 

                     /db_xref="GeneID:5405821" 

                     

/translation="MNPHATPVLVLSLALGTTITISSNHWVLAWTGLEINTLAIIPLI 

                     

SKSHHPRAVEAATKYFLTQAAASALVLFSSMTNAWATGQWDITQLNHPTSCLLLTAAI 

                     

AIKLGLVPFHFWFPEVLQGSPLMTALLLSTLMKFPPLTLLLMTSKSLNPALLTAMALA 

                     

SAALGGWMGLNQTQTRKILAFSSISHLGWIAIILVYSPKLALLTFYLYTIMTSAVFMA 

                     

LNKIKALNLSMILTSWTKTPVLNATLMLVLLSLAGLPPLTGFMPKWLIIQELTKQEMT 

                     

PAAMAIAMLSLLSLFFYLRLAYHSTITLPPNSSNHMKQWYTSKPPSTPTAILASLSIL 

                     LLPLSPMVHAIV" 

     gene            6089..6164 

                     /locus_tag="KEG62_t07" 

                     /db_xref="GeneID:64987696" 

     tRNA            6089..6164 

                     /locus_tag="KEG62_t07" 

                     /product="tRNA-Trp" 

                     /db_xref="GeneID:64987696" 

     gene            complement(6168..6236) 

                     /locus_tag="KEG62_t08" 

                     /db_xref="GeneID:64987710" 

     tRNA            complement(6168..6236) 

                     /locus_tag="KEG62_t08" 

                     /product="tRNA-Ala" 

                     /db_xref="GeneID:64987710" 

     gene            complement(6239..6311) 

                     /locus_tag="KEG62_t09" 

                     /db_xref="GeneID:64987711" 

     tRNA            complement(6239..6311) 

                     /locus_tag="KEG62_t09" 

                     /product="tRNA-Asn" 



                     /db_xref="GeneID:64987711" 

     gene            complement(6312..6377) 

                     /locus_tag="KEG62_t10" 

                     /db_xref="GeneID:64987712" 

     tRNA            complement(6312..6377) 

                     /locus_tag="KEG62_t10" 

                     /product="tRNA-Cys" 

                     /db_xref="GeneID:64987712" 

     gene            complement(6377..6448) 

                     /locus_tag="KEG62_t11" 

                     /db_xref="GeneID:64987713" 

     tRNA            complement(6377..6448) 

                     /locus_tag="KEG62_t11" 

                     /product="tRNA-Tyr" 

                     /db_xref="GeneID:64987713" 

     gene            6450..8000 

                     /gene="COX1" 

                     /locus_tag="KEG62_p11" 

                     /db_xref="GeneID:5405810" 

     CDS             6450..8000 

                     /gene="COX1" 

                     /locus_tag="KEG62_p11" 

                     /codon_start=1 

                     /transl_table=2 

                     /product="cytochrome c oxidase subunit I" 

                     /protein_id="YP_001382248.1" 

                     /db_xref="GeneID:5405810" 

                     

/translation="MTFINRWLFSTNHKDIGTLYLIFGAWAGMIGTALSLLIRAELGQ 

                     

PGTLLGDDQIYNVIVTAHAFVMIFFMVMPIMIGGFGNWLVPLMIGAPDMAFPRMNNMS 

                     

FWLLPPSFLLLLASSTVEAGAGTGWTVYPPLAGNLAHAGASVDLAIFSLHLAGVSSIL 

                     

GAINFITTAINMKPPALSQYQTPLFVWSVLITAILLLLSLPVLAAGITMLLTDRNLNT 

                     

TFFDPAGGGDPILYQHLFWFFGHPEVYILILPGFGIISHVVTYYSGKKEPFGYMGMVW 

                     

AMLSIGFLGFIVWAHHMFTVGMDVDTRAYFTSATMIIAIPTGIKVFSWLATLHGGTIK 

                     

WDPPMLWALGFIFLFTIGGLTGIVLANSSLDIALHDTYYVVAHFHYVLSMGAVFAILA 

                     

GFTHWFPLLTGFTLHQTWAKAHFGVMFTGVNLTFFPQHFLGLAGMPRRYSDYPDAYTL 

                     



WNTVSSIGSLISMVAVIMLMFIIWEAFSAKRKVLQPELTATNIEWIHGCPPPYHTFEE 

                     PAFVQVQE" 

     gene            complement(7992..8064) 

                     /locus_tag="KEG62_t12" 

                     /db_xref="GeneID:64987697" 

     tRNA            complement(7992..8064) 

                     /locus_tag="KEG62_t12" 

                     /product="tRNA-Ser" 

                     /codon_recognized="UCN" 

                     /db_xref="GeneID:64987697" 

     gene            8067..8135 

                     /locus_tag="KEG62_t13" 

                     /db_xref="GeneID:64987714" 

     tRNA            8067..8135 

                     /locus_tag="KEG62_t13" 

                     /product="tRNA-Asp" 

                     /db_xref="GeneID:64987714" 

     gene            8137..8823 

                     /gene="COX2" 

                     /locus_tag="KEG62_p10" 

                     /db_xref="GeneID:5405812" 

     CDS             8137..8823 

                     /gene="COX2" 

                     /locus_tag="KEG62_p10" 

                     /codon_start=1 

                     /transl_table=2 

                     /product="cytochrome c oxidase subunit II" 

                     /protein_id="YP_001382249.1" 

                     /db_xref="GeneID:5405812" 

                     

/translation="MANHSQLGFQDASSPIMEELVEFHDHALIVALAICSLVLYLLAH 

                     

MLMEKLSSNAVDAQEVELIWTILPAIVLVLLALPSLQILYMMDEIDEPDLTLKAIGHQ 

                     

WYWSYEYTDFKDLSFDSYMIPTTDLPNGHFRLLEVDHRVVVPMESPIRVIITAGDVLH 

                     

SWAVPTLGVKTDAIPGRLNQTSFITTRPGIFYGQCSEICGANHSYMPIVVESTPLPYF 

                     EAWSSLLSSS" 

     gene            8825..8893 

                     /locus_tag="KEG62_t14" 

                     /db_xref="GeneID:64987698" 

     tRNA            8825..8893 

                     /locus_tag="KEG62_t14" 

                     /product="tRNA-Lys" 



                     /db_xref="GeneID:64987698" 

     gene            8895..9062 

                     /gene="ATP8" 

                     /locus_tag="KEG62_p09" 

                     /db_xref="GeneID:5405818" 

     CDS             8895..9062 

                     /gene="ATP8" 

                     /locus_tag="KEG62_p09" 

                     /codon_start=1 

                     /transl_table=2 

                     /product="ATP synthase F0 subunit 8" 

                     /protein_id="YP_001382250.1" 

                     /db_xref="GeneID:5405818" 

                     

/translation="MPQLNPAPWFSIMVMTWLTLALLIQPKLLTFTTTNPPSKKPSLI 

                     TKPTPWAWPWT" 

     gene            9053..9736 

                     /gene="ATP6" 

                     /locus_tag="KEG62_p08" 

                     /db_xref="GeneID:5405819" 

     CDS             9053..9736 

                     /gene="ATP6" 

                     /locus_tag="KEG62_p08" 

                     /codon_start=1 

                     /transl_table=2 

                     /product="ATP synthase F0 subunit 6" 

                     /protein_id="YP_001382251.1" 

                     /db_xref="GeneID:5405819" 

                     

/translation="MNLSFFDQFSSPHLLGIPLILLSLLFPALLFPSPGNRWINNRLS 

                     

TIQLWLLHLITKQLMIPLNKNGHKWALMLTSLMTMLLTINLLGLLPYTFTPTTQLSMN 

                     

MALAFPLWLATLLTGLRNKPSASLAHLLPEGTPTPLIPALILIETTSLLIRPLALGVR 

                     

LTANLTAGHLLIQLISTASIALMPILPTVSILTMAILLLLTILEVAVAMIQAYVFVLL 

                     LSLYLQENI" 

     gene            9736..10519 

                     /gene="COX3" 

                     /locus_tag="KEG62_p07" 

                     /db_xref="GeneID:5405814" 

     CDS             9736..10519 

                     /gene="COX3" 

                     /locus_tag="KEG62_p07" 



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

                     residues to the mRNA" 

                     /codon_start=1 

                     /transl_except=(pos:10519,aa:TERM) 

                     /transl_table=2 

                     /product="cytochrome c oxidase subunit III" 

                     /protein_id="YP_001382252.1" 

                     /db_xref="GeneID:5405814" 

                     

/translation="MAHQAHSYHMVDPSPWPIFGAAAALLTTSGLVMWFHYNSSILLA 

                     

AGLLSMLLVMLQWWRDIVRESTFQGHHTPTVQKGLRYGMILFITSEAFFFLGFFWAFF 

                     

HSSLVPTPELGGQWPPAGIKPLNPMEVPLLNTAILLASGVTVTWAHHSITEGNRKHAI 

                     

HALTLTILLGFYFTALQAMEYHEAPFSIADSVYGSTFFVATGFHGLHVIIGSTFLTVC 

                     LLRLIKFHFTSDHHFGFEAAAWYWHFVDVIWLFLYMTIYWWGS" 

     gene            10520..10588 

                     /locus_tag="KEG62_t15" 

                     /db_xref="GeneID:64987699" 

     tRNA            10520..10588 

                     /locus_tag="KEG62_t15" 

                     /product="tRNA-Gly" 

                     /db_xref="GeneID:64987699" 

     gene            10589..10940 

                     /gene="ND3" 

                     /locus_tag="KEG62_p06" 

                     /db_xref="GeneID:5405822" 

     CDS             join(10589..10762,10764..10940) 

                     /gene="ND3" 

                     /locus_tag="KEG62_p06" 

                     /note="frameshift mechanism unknown (Mindell et al., 1998, 

                     Mol. Biol. Evol., 15:1568-1571)" 

                     /codon_start=1 

                     /transl_table=2 

                     /product="NADH dehydrogenase subunit 3" 

                     /protein_id="YP_001382253.1" 

                     /db_xref="GeneID:5405822" 

                     

/translation="MNMLTFMFSLSLVLSAILTALNFWLAQMTPDSEKLSPYECGFDP 

                     

LGSARLPFSIRFFLVAILFLLFDLEIALLLPLPWAIQLQSPLMTLAWTAAILSLLTLG 

                     LAYEWAQGGLEWAE" 

     gene            10942..11011 



                     /locus_tag="KEG62_t16" 

                     /db_xref="GeneID:64987700" 

     tRNA            10942..11011 

                     /locus_tag="KEG62_t16" 

                     /product="tRNA-Arg" 

                     /db_xref="GeneID:64987700" 

     gene            11012..11308 

                     /gene="ND4L" 

                     /locus_tag="KEG62_p05" 

                     /db_xref="GeneID:5405815" 

     CDS             11012..11308 

                     /gene="ND4L" 

                     /locus_tag="KEG62_p05" 

                     /codon_start=1 

                     /transl_table=2 

                     /product="NADH dehydrogenase subunit 4L" 

                     /protein_id="YP_001382254.1" 

                     /db_xref="GeneID:5405815" 

                     

/translation="MSPLHLSFYSAFILSGLGLAFHRTHLVSALLCLESMMLSMFVGL 

                     

TMWSIESQTPSFAAVPIIMLTFSACEAGTGLAILVASTRTHGSDHLHNLNLLQC" 

     gene            11302..12679 

                     /gene="ND4" 

                     /locus_tag="KEG62_p04" 

                     /db_xref="GeneID:5405811" 

     CDS             11302..12679 

                     /gene="ND4" 

                     /locus_tag="KEG62_p04" 

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

                     residues to the mRNA" 

                     /codon_start=1 

                     /transl_except=(pos:12679,aa:TERM) 

                     /transl_table=2 

                     /product="NADH dehydrogenase subunit 4" 

                     /protein_id="YP_001382255.1" 

                     /db_xref="GeneID:5405811" 

                     

/translation="MLKVILPTIMLLPTALLSPPKFLWTNTTMYSLLIAALSLQWLIP 

                     

TYYPYKFLSNWTGINQISSPLLVLSCWLLPLMIMASQNHLQGEPLPRKRMFISTLIMV 

                     

QPFILLAFSTTELALFYIAFEATLIPTLILITRWGNQPERLSAGTYLLFYTLVSSLPL 

                     



LITIMHLYVKIGTLHLPTLELTHPTLSTSWTSILSGLALLMAFMVKAPLYGLHLWLPK 

                     

AHVEAPIAGSMLLAALLLKLGGYGIMRVTLLMGPLSNILHYPFLTLALWGALMTSSIC 

                     

LRQTDLKSLIAYSSVSHMGLVIAAGMIQTHWSFSGAMILMISHGLTSSMLFCLANTNY 

                     

ERTHSRILLLTRGLQPLLPLMATWWLLANLTNMALPPTTNLMAELTIMITLFNWSALT 

                     

IILTGIATLLTASYTLFMLLVTQRGSIPSHITSIQNSTTREHLLMTLHIIPMFLLILK 

                     PELISGAPL" 

     gene            12680..12748 

                     /locus_tag="KEG62_t17" 

                     /db_xref="GeneID:64987701" 

     tRNA            12680..12748 

                     /locus_tag="KEG62_t17" 

                     /product="tRNA-His" 

                     /db_xref="GeneID:64987701" 

     gene            12749..12814 

                     /locus_tag="KEG62_t18" 

                     /db_xref="GeneID:64987715" 

     tRNA            12749..12814 

                     /locus_tag="KEG62_t18" 

                     /product="tRNA-Ser" 

                     /codon_recognized="AGY" 

                     /db_xref="GeneID:64987715" 

     gene            12814..12884 

                     /locus_tag="KEG62_t19" 

                     /db_xref="GeneID:64987716" 

     tRNA            12814..12884 

                     /locus_tag="KEG62_t19" 

                     /product="tRNA-Leu" 

                     /codon_recognized="CUN" 

                     /db_xref="GeneID:64987716" 

     gene            12885..14708 

                     /gene="ND5" 

                     /locus_tag="KEG62_p03" 

                     /db_xref="GeneID:5405820" 

     CDS             12885..14708 

                     /gene="ND5" 

                     /locus_tag="KEG62_p03" 

                     /codon_start=1 

                     /transl_table=2 

                     /product="NADH dehydrogenase subunit 5" 

                     /protein_id="YP_001382256.1" 



                     /db_xref="GeneID:5405820" 

                     /translation="MNATLLINSLTLLTLTILLTPIILPLLFKGFKNTPLSITRTVKA 

                     

AFLTSLAPTTTFIYSGLESITCHWEWKFIMNFKIPLSLKMDQYSMTFLPIALFVTWSI 

                     

LQFAMWYMASEPYVTKFFTYLLTFLIAMLLLTTANNMFLLFIGWEGVGIMSFLLIGWW 

                     

QGRAEANTAALQAVIYNRVGDIGLILSMAWLASTFNTWEIQQAVHPHQTPILPLLGLI 

                     

LAAAGKSAQFGLHPWLPAAMEGPTPVSALLHSSTMVVAGIFLLIRMHPLLASNQTALT 

                     

ACLCLGALSTLFAATCALTQNDIKKIIAFSTSSQLGLMMVAIGLNLPQLAFLHISTHA 

                     

FFKAMLFLCSGSIIHSLNGEQDIRKMGGLQKTLPVTTSCLTIGNLALMGTPFLAGFYS 

                     

KDLIIESLNTSYLNTWALSLTLLATAFTATYSIRMTLLVQAGRTRIPPITPMNENNPL 

                     

ITAPLTRLALGSIMAGMLITSFITPTKTPPMTMPLITKTAAILVTVLGVILALELSNM 

                     

THTLTHPKPSRLVNFSSLLGYFNPLVHRFCSKTLLEKGQNIALHLIDLSWLKKMGPEG 

                     LAELQVAASKAATLAHTGLIKTYLGSFALSILVMILTTQTF" 

     gene            14708..15850 

                     /gene="CYTB" 

                     /locus_tag="KEG62_p02" 

                     /db_xref="GeneID:5405813" 

     CDS             14708..15850 

                     /gene="CYTB" 

                     /locus_tag="KEG62_p02" 

                     /codon_start=1 

                     /transl_table=2 

                     /product="cytochrome b" 

                     /protein_id="YP_001382257.1" 

                     /db_xref="GeneID:5405813" 

                     

/translation="MAPNIRKSHPLLKMINNSLIDLPAPSNISAWWNFGSLLAICLAT 

                     

QILTGLLLAMHYTADTSLAFSSVANTCRNVQYGWLIRNLHANGASFFFICIYLHIGRG 

                     

FYYGSYLYKETWNTGVILLLTLMATAFVGYVLPWGQMSFWGATVITNLFSALPYIGQT 

                     

LVEWAWGGFSVDNPTLTRFFAIHFLLPFLIAGITLVHLTFLHESGSNNPLGLVSDCDK 

                     

IPFHPYFSFKDILGFILMLTPLMALALFSPNLLGDPENFTPANPLVTPPHIKPEWYFL 

                     



FAYAILRSIPNKLGGVLALAASVLILFLVPFLHKSKQRTMTFRPLSQLLFWTLVANLL 

                     VLTWVGSQPVEHPFIIIGQLASITYFTILLFLFPAVSALENKMLNC" 

     gene            15853..15921 

                     /locus_tag="KEG62_t20" 

                     /db_xref="GeneID:64987702" 

     tRNA            15853..15921 

                     /locus_tag="KEG62_t20" 

                     /product="tRNA-Thr" 

                     /db_xref="GeneID:64987702" 

     gene            complement(15932..16001) 

                     /locus_tag="KEG62_t21" 

                     /db_xref="GeneID:64987717" 

     tRNA            complement(15932..16001) 

                     /locus_tag="KEG62_t21" 

                     /product="tRNA-Pro" 

                     /db_xref="GeneID:64987717" 

     gene            complement(16012..16533) 

                     /gene="ND6" 

                     /locus_tag="KEG62_p01" 

                     /db_xref="GeneID:5405816" 

     CDS             complement(16012..16533) 

                     /gene="ND6" 

                     /locus_tag="KEG62_p01" 

                     /codon_start=1 

                     /transl_table=2 

                     /product="NADH dehydrogenase subunit 6" 

                     /protein_id="YP_001382258.1" 

                     /db_xref="GeneID:5405816" 

                     

/translation="MTYFVFFLGICFVVGVLGVASNPSPYYGVVGLVLASVAGCGWLL 

                     

SLGVSFVALVLFMVYLGGMLVVFVYSVALAAEPFPEAWGDWRVVGHAAALAAVVLGGL 

                     

VLGGFVGSWGLGVVTVDSVGMFTVRLDFSGVAMLYSRGVGMFLVAGWGLLLTLFVVLE 

                     LVRGLSRGAIRAV" 

     gene            complement(16534..16604) 

                     /locus_tag="KEG62_t22" 

                     /db_xref="GeneID:64987703" 

     tRNA            complement(16534..16604) 

                     /locus_tag="KEG62_t22" 

                     /product="tRNA-Glu" 

                     /db_xref="GeneID:64987703" 

ORIGIN       

        1 agctagaata gcctaataat gctctcagga cccccccccc cttccccccc caggggttgc 



       61 ggggttattt ggttatgcat atcgtgcata catttatatt ccccatatat taacctatgg 

      121 tcccggtaat aaacactatt aaccaactat cctacatgca cggactaaac ccatcacatg 

      181 tcaacggaca taccctacct atcggactac cctcccaatg gacccagagt gaatgctcta 

      241 atacccaaca cctcaacacc acataacatg tccccaacca gaacaaggcc ccataatgat 

      301 gaatgcttga cagacatacc ctaccaacac tccaaattcc tctccaccca cccattactc 

      361 atgaagctgc gtaccagatg gatttattaa tcgtacacct cacgtgaaat cagcaatcct 

      421 tgcacataat gtccgacgtg actagcttca ggcccatacg ttccccctaa acccctcgcc 

      481 ctcctcacat ttttgcgcct ctggttcctc ggtcagggcc atcaattggg ttcactcacc 

      541 tctccttgcc cttcaaagtg gcatctgtgg aatacttcca ccatctcaat gcgtaatcgc 

      601 ggcatcctcc agctttttgg cgcctctggt tccttttatt ttttccgggg ttacctcaca 

      661 gctggccctt cccagtgact tcgggggtcc cacaatctaa gcctggacac acctgcgtta 

      721 tcgcgctatc ctatatctca gggattactc aatgagacgg ttggcgtata tggggaatca 

      781 ccttgacact gatgcacttt gaccacattc agttaatgct ctctccacag ctctatataa 

      841 tagggctatt tagtgaatgc tcgatggaca tactttaaaa acaaaaccac cccaaccaca 

      901 accccacaat atatatatac atacaaaacg aaatgcataa catgacctaa atttattaga 

      961 gaaactccag cactaaagac gatccaaacc cgatgacaat cattactttg acctaacaaa 

     1021 cattacccaa ttaaccagcc acctgccccg tccacatagc ttaccacaaa agcatggcac 

     1081 tgaagctgcc aagacggcac acgaacatgc ctgcggacaa aagacttagt cctaacctta 

     1141 cagttggttt ttgctagaca tatacatgca agtatccgcg ccccagtgta aatgccctca 

     1201 atagccttca ccccaggcct taaggagcgg gtatcaggca cacccaagca gtagcccaag 

     1261 acgccttgct aagccacgcc cccacgggta ttcagcagta gttaacatta agcaatgagt 

     1321 gcaaactcga cttagtcata gcaagcctcc acccaagggt cggtaaatct tgtgccagcc 

     1381 accgcggtca tacaagagac ccaaatcaac tgtcctacaa gcggcgtaaa gagtggtaag 

     1441 atgcctatcc tacctaacta agatcaaaat gcaactaagc tgtcgcaagc acaagatgca 

     1501 cctaaacaca ccatcaagat gatcttagaa actagcgatt aatttgaacc cacgaaagcc 

     1561 agggcccaaa ctgggattag ataccccact atgcctggcc ctaaatcttg atacttaccc 

     1621 taccgaagta tccgccagag aactacgagc acaaacgctt aaaactctaa ggacttggcg 

     1681 gtgccctaaa cccacctaga ggagcctgtt ctgtaatcga tgatccacga tcaacccaac 

     1741 cgccccttgc caagcacagc ctacataccg ccgtcgccag cccacctcga atgagagcgc 

     1801 aacagtgggc gcaacagcac cccgctaata agacaggtca aggtatagcc tatgggacgg 

     1861 aagaaatggg ctacattccc tatgcatagg gcaacacgga aagaagtatg aaactgcttc 

     1921 tagaaggagg atttagcagt aaagcgggac aataaagctc gctttaagcc ggccctaggg 

     1981 cacgtacata ccgcccgtca ccctcctcat aagccacacc cccacataat taataccacg 

     2041 taaatgccaa agatgaggta agtcgtaaca aggtaagtgt accggaaggt gtacttagaa 

     2101 tactcaagac gtagctataa ccccaaagca ctcagcttac acctgagaga tatctgctaa 

     2161 accaggtcgt cttgaagcct tcctctagct cagccgctta aacaacgcaa aactaaagaa 

     2221 tcccactaat taagacttaa ctaaagcatt ttctagtcct agtataggcg atagaaaaga 

     2281 cacttagacg cgatagagac cagtaccgta agggaaagat gaaataatag tgaaaactaa 

     2341 agcaagagac agcaaagact aacccttgta ccttttgcat catgatttag caagaacaac 

     2401 caagcaaagt gaactgaagt ttgccatccc gaaacccaag cgagctactt acgagcagct 

     2461 attagagcga acccgtctct gttgcaaaag agtgggatga cttgtcagta gaggtgaaaa 

     2521 gccaaccgag ctgggtgata gctggttacc tgtgaaatga atctaagttc tcccttaatc 

     2581 ttccctaccg gacaacaccc agaaccacaa tgagatgatt aagagctatt taatggaggt 

     2641 acagctccat taaaaaagga cacaacctcg actagtggat aaatctaatc accaacctta 



     2701 ctgtgggcct taaagcagcc atcaacaaag agtgcgtcaa agctccacac tcaaaaatgc 

     2761 caaaacaaga tgaatccctt accacaaaca ggttaaccta tgaatatagg agaattaatg 

     2821 ctaaaatgag taacttgggg ccacacccac ccctctagcg gcgcaagctt acatgagaac 

     2881 attattaaca gacccagaca tatacaaaaa ctcctacaag accaggtata aactcaccct 

     2941 gttaacccga ctcaggagcg cccataagag agattaaaat ctgtgaaagg aactcggcaa 

     3001 aacaaggccc gactgtttac caaaaacata gccttcagca aacaaacaag tattgaaggt 

     3061 gatgcctgcc cagtgaccta ggttaaacgg ccgcggtatc ctaaccgtgc aaaggtagcg 

     3121 caatcaattg tcccataaat cgagacttgt atgaatggct aaacgaggtc ttaactgtct 

     3181 ctcacggata atcagtgaaa ttgatctccc cgtgcaaaag cggggatgtg aacataagac 

     3241 gagaagaccc tgtggaactt aaaaatcaac ggccaccgcg aacctaagac taaacccacc 

     3301 ggggctacag acatcgcaga gcatggccga tatttttcgg ttggggcgac cttggagaac 

     3361 aacagatcct ccaaaaacaa gaccacacct ctttacttag agccacccct caaagtgcta 

     3421 atagtgacca gacccaatat aattgattaa tggaccaagc taccccaggg ataacagcgc 

     3481 aatccccctc aagagcccct atcgacaggg gggtttacga cctcgatgtt ggatcaggac 

     3541 atcctaatgg tgcagccgct attaagggtt cgtttgttca acgattaata gtcctacgtg 

     3601 atctgagttc agaccggagc aatccaggtc ggtttctatc tatgaactac tctccccagt 

     3661 acgaaaggac cgggaaagta aggccaatac tacaagcacg ccttccctct aagtagtgaa 

     3721 accaactcaa ctatgaagag gactcccccc caccacccca atcctagaaa aggatcagct 

     3781 agagtggcag agcccggcaa atgcaaaagg cttaagccct ttacccagag gttcaaatcc 

     3841 tctccctagc tacacatgcc acaaacaaca atagtaagct acctcattat agccctgcta 

     3901 tacatcatcc caatcttaat tgccgtggct ttcttgactc tagtcgaacg aaaaattcta 

     3961 agctacatgc aatcccgtaa aggccccaac atcgtggggc cttttggcct gctccaaccc 

     4021 attgcagacg gaatcaaact attcattaaa gagcccattc gaccttccac ctcctcaccg 

     4081 ctcctcttca tcataatgcc catactagcc ctcctcctag ccctcaccgc ctgagtgccc 

     4141 ctccccctcc cgttctcact agtagacctg aacctcgggg tcctctttat agtagccata 

     4201 tcaagcttag ccgtctactc aatcctatga tcaggctgag cctcaaactc aaaatatgca 

     4261 ctaatcggag ccctacgggc agttgcacaa accatctcat atgaagtaac actagcactc 

     4321 atcctactgt cagtaatcat actaaccgga aactacacac tcagcacttt tgccatcgca 

     4381 caagaacccc tttacctcat cttctcctcg tggcccctgg caataatgtg atatgtatcc 

     4441 accctagcag aaacaaaccg ggccccattt gacctaacgg agggcgagtc tgaactggtc 

     4501 tcagggttta acgttgaata cgccgcaggg cctttcgccc tgtttttcct agccgaatat 

     4561 gccaacatca tgctgataaa cacgctcaca gccatcatct tccttaaccc aagcgcccta 

     4621 gggcccccta cagagctatt ccccatcatc ctagccacaa aagtcctcct tctatcctcc 

     4681 ggcttcctat gggtccgagc ctcctacccc cgattccgat atgaccagct tatgcacctc 

     4741 ctatgaaaaa acttcctacc cctcacacta gccctatgcc tctgacacac tagcctaccc 

     4801 atctgctacg caggcctacc tccttccaca aggaaatgtg cctgaactca aagggtcact 

     4861 atgataaagt gaacatagag gtacaacagc cctctcattt cctattgacc ttagaaaagt 

     4921 aggaattgaa cctacacaga agagatcaaa actctccata cttcccttat attattttct 

     4981 agtagagtca gctaatcaag ctaccgggcc cataccccgg aaatgatggt tcaaccccct 

     5041 cctctactaa tgaaccccca tgcaacccca gtcctagtcc tcagtctcgc attaggcaca 

     5101 acaatcacaa tctctagcaa ccactgagtc ctagcctgaa ccggactaga aattaacaca 

     5161 ctagccatca tccccctaat ctccaaatcc caccacccgc gagcagtaga agccgcgaca 

     5221 aaatacttct tgacacaggc agctgcctcc gccctagtac tattctccag cataaccaac 

     5281 gcctgagcca ccggccagtg agacatcaca caacttaacc acccaacctc atgtctactg 



     5341 ctcacagcag caatcgcaat taaattaggc ctggtcccat ttcacttctg attcccagaa 

     5401 gtcctacaag gatcccccct aataacggcc ctcctactct caaccctcat aaaattcccc 

     5461 ccactgaccc tcctcctaat gacatctaaa tctctcaacc cagccctact taccgcaata 

     5521 gccctggcct cagcagcatt gggaggctga ataggactaa atcaaacaca aacacgcaaa 

     5581 atcctagcct tctcatccat ctcccaccta ggctgaatcg ccatcatcct agtctacagc 

     5641 cccaagctag cactactcac cttctatctc tacacaatca tgacatcagc tgtattcatg 

     5701 gccctaaaca agattaaagc tctcaacctg tccataatcc taacctcatg gacaaagacc 

     5761 ccggtactaa acgccaccct aatgctagtg ctgctgtccc tggcaggcct ccccccactg 

     5821 acagggttta taccaaagtg actcatcatc caagagctaa ctaagcaaga gataacaccc 

     5881 gcagccatag caatcgccat gctatcccta cttagcctat tcttctacct acgcctcgca 

     5941 taccactcaa caatcaccct cccaccaaac tcgtccaacc acataaaaca gtggtacact 

     6001 agcaaacccc caagcacgcc caccgcaatc ctagcctcac tatcaatcct cctactcccc 

     6061 ctctccccca tagtccacgc tattgtctag aaacttagga taacacccac ctaaaccgaa 

     6121 ggccttcaaa gccttaaata agagttaaac cctcttagtt tctgcgctaa gaccaacagg 

     6181 acactaacct gtatctcctg gatgcaaacc agacgcttta attaagctaa agcctttact 

     6241 agacagacgg gcttcgatcc cgcaaaattt tagttaacag ctaaacgccc aaacctactg 

     6301 gcctctgcct aaggccccgg tacactctcg tgcacatcga tgagcttgca actcaacatg 

     6361 aacttcacta cagggccgat aagaagagga attgaacctc tgtaaaaagg actacagcct 

     6421 aacgctttaa acactcagcc atcttacccg tgaccttcat caatcgatga ctattttcta 

     6481 ccaatcacaa agacatcggt actctatacc ttatcttcgg ggcatgagcc ggaataattg 

     6541 gcacagcact cagcctactg atccgggcag aactaggcca gccagggacc ctcctgggcg 

     6601 acgaccaaat ttataacgtg atcgtcaccg ctcacgcctt cgtaataatc ttcttcatgg 

     6661 taatgcccat cataattgga gggttcggca actgattggt ccccctgata atcggtgccc 

     6721 ccgacatagc attcccacga ataaacaaca taagcttctg actcctccca ccatcattcc 

     6781 tccttctact cgcctcatcc actgtagaag ctggcgctgg tacgggttga accgtatacc 

     6841 cacctctagc aggcaaccta gcccacgccg gagcctcagt ggacctggct atcttctcac 

     6901 ttcacctggc tggtgtctcc tccatcctcg gagccattaa cttcattacc acagccatca 

     6961 acataaaacc ccccgcactc tcacaatacc aaaccccact tttcgtctga tcagtcctaa 

     7021 ttaccgccat cctgctcctc ctatcactcc ccgtcctcgc cgccggcatc acaatgctac 

     7081 taaccgaccg aaacctaaac accacattct ttgatcctgc cggaggggga gacccaatcc 

     7141 tgtaccaaca cctattttga ttcttcggcc acccagaagt ctatatctta atcctcccag 

     7201 gattcggaat tatctcacac gtagtcacat actactcggg caaaaaggaa cccttcggct 

     7261 acataggaat agtctgagcc atgctatcca tcggcttcct aggatttatc gtctgagccc 

     7321 accacatatt caccgtagga atagacgttg acacccgggc ctacttcaca tccgccacta 

     7381 taatcatcgc catccctacc ggaatcaaag tctttagctg actcgccacc ctacacgggg 

     7441 gaacaatcaa atgagatccc ccaatactct gagctctagg gtttatcttc ctatttacca 

     7501 tcggaggact aacagggatc gtccttgcga actcctccct agatatcgcc ctgcatgaca 

     7561 cgtactacgt agtcgcccac ttccactacg tactatctat gggcgctgtc tttgccatcc 

     7621 tagctggatt cactcactga ttcccccttc ttacaggatt cactctacac caaacatgag 

     7681 caaaagccca cttcggagtg atatttacag gggtaaacct aacattcttc ccccaacact 

     7741 tcctaggcct ggcaggaatg ccccgacgat actcggacta ccctgatgcc tacacactgt 

     7801 gaaacaccgt ctcctctatt gggtccctga tctcaatagt ggccgtaatc atactaatgt 

     7861 tcatcatctg agaagccttc tcagccaaac ggaaagtcct ccaaccagaa ttaaccgcca 

     7921 caaacattga gtgaatccac ggctgccccc ctccatacca caccttcgag gagccagctt 



     7981 tcgttcaagt acaagaaagg aaggaatcga acctccatac actggtttca agccagctgc 

     8041 attaaccact catgcttctt tctcatgaga tgttagtaaa ccaattacat agccttgtca 

     8101 aggctaaatc acaggtgaaa gccctgtaca tctcacgtgg ccaaccactc ccaactagga 

     8161 ttccaagacg cctcatcacc cattatagaa gaactcgttg aattccacga ccacgctctg 

     8221 attgttgcct tagctatctg cagcctagtc ctatacctct tagcccacat gctaatagaa 

     8281 aaactatcat ccaacgcagt agacgcccaa gaagtagaac taatctgaac aatcctaccc 

     8341 gccatcgtcc tagtactcct cgccctccca tccctacaaa tcctgtacat aatagacgaa 

     8401 atcgacgagc cagacctcac actaaaagcc attggccacc agtgatactg aagctacgaa 

     8461 tacacagact tcaaggacct ctcattcgac tcctacataa ttcccaccac agacctgcca 

     8521 aatgggcact tccgactcct agaagttgac caccgcgtag tcgtacccat agaatcaccg 

     8581 atccgcgtaa ttattactgc cggagacgta cttcactcat gagcagttcc aacgctcgga 

     8641 gttaaaacag atgcaatccc aggccgacta aaccaaacct cattcattac cacccggcct 

     8701 gggattttct acggccagtg ctcagaaatc tgcggggcta accacagcta catgcctatt 

     8761 gtagtagaat ctaccccact cccatacttt gaagcctgat catccctcct atcgtcatcc 

     8821 taatcattaa gaagctatgc aacagcacta gccttttaag ctagctaaag aggaattatc 

     8881 ccctccttaa tggcatgcct caactcaacc ctgcaccatg attctcaatc atagtcataa 

     8941 cctgactaac cctcgcactc ctaatccagc caaaactgct aaccttcacc acaacaaatc 

     9001 ccccatcaaa aaaaccatca ctcatcacca aacccacacc atgagcctga ccatgaacct 

     9061 aagtttcttt gaccaattct caagccccca cctacttggc atccccctga tcctactatc 

     9121 cctgctcttc ccagccctat tgttcccatc cccaggcaac cgatgaatca acaaccgact 

     9181 atccaccatc caactgtgac tcctacacct aatcacaaaa caactaataa tcccattaaa 

     9241 caaaaacggc cacaaatgag ccctgatgct aacatcacta ataaccatac tcctaacaat 

     9301 caaccttcta ggacttctcc catatacatt caccccaacc acccagctat ccataaacat 

     9361 ggccctagcc ttccccctgt ggcttgctac cctactaaca ggcctgcgaa acaaaccatc 

     9421 agcctccttg gctcacttac tgccagaagg aaccccaaca cccctgatcc ccgcactaat 

     9481 cctgatcgaa acaaccagcc tgctgatccg gcccttagct ctaggagtcc gcctcacagc 

     9541 taacctcaca gcaggccacc tacttattca actcatctcc acagcctcca tcgcactcat 

     9601 gcccatcctt cccacagtat caatcctaac aatagccatc ctactactcc tcaccatcct 

     9661 agaagtagca gtggccataa tccaggccta cgttttcgtc ctcctcctaa gcctgtactt 

     9721 acaagaaaac atctaatggc acaccaagca cactcctacc acatagtcga ccccagcccc 

     9781 tgaccaatct ttggagctgc cgccgcctta ctcacaacct cagggctagt catgtgattc 

     9841 cactacaact catctatcct gctagccgcc ggcctcttat caatgctcct agtgatactc 

     9901 caatgatgac gggacattgt ccgagagagc accttccaag gccaccacac acctacagtc 

     9961 caaaaaggcc tacgatacgg cataatcctc ttcatcacat ccgaagcttt cttcttccta 

    10021 ggatttttct gggcattctt ccactcaagc ctagtaccaa cccccgaact aggcggccaa 

    10081 tgacccccag cgggcatcaa accgctcaac cccatagaag tcccgctact aaacacagcc 

    10141 atcctcctag cctcaggcgt aactgtcaca tgagcccacc acagcatcac agaaggaaac 

    10201 cgaaaacatg ccatccacgc cctaacattg acgattctcc taggattcta cttcaccgcc 

    10261 ctacaagcaa tagagtacca tgaagcccca ttctcaatcg ccgacagcgt ctacggctcc 

    10321 actttctttg ttgccaccgg attccacgga ctccacgtga tcatcggatc caccttccta 

    10381 accgtctgcc tcctccgact aatcaaattc cacttcacat cagaccacca cttcggattt 

    10441 gaagccgcag cctgatactg acacttcgta gacgttatct gactattcct ctatataacc 

    10501 atctactgat gaggatcttg ctcttctagt atattaatta caattgactt ccaatctcta 

    10561 aaatctggtg caagcccaga gaagagcaat gaacatactc acatttatgt tctccctatc 



    10621 actggtccta agtgccatcc taaccgcact aaacttctga ctcgcccaaa tgacccccga 

    10681 ctcagaaaaa ctctcaccat acgaatgcgg attcgacccc ctcgggtctg cacgcctacc 

    10741 attctcaatc cgattcttcc tcagtagcca tcctgttcct cctgttcgac ctagaaatcg 

    10801 ccctcctact ccccctaccc tgggcaatcc aactacagtc gcccctaata accctcgcct 

    10861 gaaccgcagc tattctatct ctcctaacgc tagggctagc ctacgaatga gctcaggggg 

    10921 gcctagaatg agcagaataa cagaaagtta gtctagccca aagacagctg gtttcggccc 

    10981 agcagactac agccaaccct gtaactttct tatgtcgccc ctacacctga gcttctactc 

    11041 agccttcatt cttagcggac tgggactggc cttccaccga acccacctag tatcagccct 

    11101 actatgcctt gaaagcatga tactttcaat gtttgtaggc ctaacaatat ggtctatcga 

    11161 gagccaaacc ccctcattcg ccgcagtacc aatcatcata ctcaccttct cagcatgtga 

    11221 ggcaggcacc ggcctagcca tcctagtagc ctctacacgc acccacggct ccgaccacct 

    11281 gcacaaccta aacttactac aatgctaaaa gttatcctac caacaattat actactccca 

    11341 acagccctac tatcccctcc aaaattcctg tgaactaata ctaccatgta tagcctgcta 

    11401 attgccgccc tcagcctcca atgactaatc ccgacctact acccctacaa attcctgtcc 

    11461 aattgaacag gaatcaacca aatctcctcc cccctcctgg tgctatcctg ctgactcctc 

    11521 ccgcttataa tcatagcaag ccaaaaccac ctccaaggag agcccctacc acgaaagcga 

    11581 atattcattt caaccctaat tatagtccaa ccgttcatcc tcctagcctt ctctaccaca 

    11641 gaactagcgc tattttacat tgcattcgaa gccacactta tcccaaccct gatcctaatc 

    11701 acacgatggg gaaaccaacc tgaacgcctc agcgccggca cctatctact attttatacg 

    11761 ctagtaagct cactacccct tttaatcacg attatacacc tgtacgtaaa aatcggcacc 

    11821 ctacacctac caaccctaga actaacccac ccaaccctat ccacctcatg aacaagcatt 

    11881 ctatcaggac tagcactgct tatagcattc atagtaaaag cccctctata tggcttacat 

    11941 ctttgactac caaaagccca cgtagaggct cccatcgcag gctcaatact cctcgccgcc 

    12001 cttctgctaa aactaggagg ctacgggatc atacgagtca ccctactaat aggacctcta 

    12061 tccaacatcc tccactaccc cttcctaacc ctagccctat gaggtgccct aataactagc 

    12121 tcaatctgcc tccgacaaac agacctaaaa tcactaatcg cctactcatc cgtcagccac 

    12181 ataggactgg tcatcgctgc aggaataatc caaacccact gatcattctc aggggcaata 

    12241 atcctaataa tctcccacgg actaacctcc tccatactat tctgcctagc caacacaaac 

    12301 tacgaacgca cacacagccg aatcctgcta ctcacacgag gcctccaacc cctactaccc 

    12361 ctcatagcca cctgatgact actagccaac ttaacaaaca tggcccttcc cccaacaaca 

    12421 aaccttatag cagagctaac catcataatc accctattta actgatccgc cctcacaatc 

    12481 atcctgacag gaattgccac cctactaacc gcatcataca ccttattcat gctgctagtc 

    12541 acccaacggg gctcaattcc ctcccatatc acatccattc aaaactcaac cacacgagag 

    12601 cacctgctca taacactcca catcatcccc atgttcctct tgatcctcaa gcccgaacta 

    12661 atctctggag cccccttatg caagcatagt ttaaaccaaa cattaggctg tgatcctaaa 

    12721 aatagaagtt caaaccttct tgcctgccga ggggaggtta aaccaacaag aactgctaat 

    12781 tcttgcatct gggctttaaa ccccagcccc cttactttta aaggataata gtaatccact 

    12841 ggtcttagga gccatccatc ttggtgcaac tccaagtaaa agtagtgaat gcgaccctac 

    12901 tcattaactc cctcacactc ctcacactaa ccatcctcct aactccaatc atcctcccac 

    12961 tcctctttaa gggctttaaa aacacccccc tctctatcac tcgcaccgta aaagctgcat 

    13021 ttctaacaag cctggcccca acaactacat tcatctactc cggactagaa tccattacct 

    13081 gccactgaga atgaaaattt atcataaact tcaaaatccc cctaagccta aaaatagacc 

    13141 aatattcaat aacattcctc cccattgccc tattcgtaac atggtccatt ctacaattcg 

    13201 ccatgtgata catggcctcc gaaccatatg taacaaaatt tttcacctac ttactcacat 



    13261 tcctaattgc catgctgctt ctaacaaccg caaacaacat gttcctccta tttatcggct 

    13321 gagaaggcgt aggaatcata tccttcctcc tcatcggctg atggcagggc cgagcagaag 

    13381 ccaacactgc cgccctacag gccgtaatct acaaccgagt tggagacatc ggcctaatcc 

    13441 tgagcatagc atgactagca tcaaccttca acacctgaga aattcaacaa gccgtacacc 

    13501 cccaccaaac ccccatcctc cccctcctag gactaatcct cgccgctgca gggaaatccg 

    13561 cacaatttgg cctacaccca tgactacctg cagccatgga aggccccacc cccgtatctg 

    13621 ccctattaca ctccagcacc atagtcgtag ccgggatctt cctacttatc cgcatacacc 

    13681 cgctactagc ctccaaccaa acagccctaa ctgcatgtct atgcctcggc gccctgtcaa 

    13741 ccctattcgc cgccacatgc gccctaaccc aaaacgacat taaaaaaatc atcgctttct 

    13801 caacatccag tcagctcgga ctaataatgg tcgccatcgg actaaacctc ccccaactag 

    13861 cgttcttaca catctcaacc catgccttct tcaaagccat actgttccta tgctccgggt 

    13921 ccattatcca cagcctaaac ggagaacagg acatccgaaa aataggcggc ctgcaaaaaa 

    13981 cactcccagt cactacctcc tgcctaacca ttggcaatct agcactcata ggaaccccat 

    14041 ttttagctgg attttactca aaagacctca tcatcgaaag cctaaataca tcctacctaa 

    14101 acacctgggc cctatcacta accctcctag ccacagcatt cactgcaacc tacagcatcc 

    14161 gcataaccct cctagtccaa gccggacgga ctcgtatccc cccaatcaca ccaataaacg 

    14221 aaaacaaccc actaatcact gcccccctaa ctcgccttgc cctcggcagc atcatggcag 

    14281 gaatactaat cacctccttc atcacaccaa ccaaaacacc cccaataacc atacccctca 

    14341 tcaccaaaac tgctgccatc ctagtaacag tcctaggagt catcctagcc cttgagctct 

    14401 cgaacataac acacaccctc acccacccca aaccaagccg cctcgtaaac ttctcctccc 

    14461 tgctaggcta cttcaacccc ctagtccacc gattctgctc caaaaccctg ctagaaaagg 

    14521 ggcaaaacat cgccctacac ctaatcgacc tctcctggct caaaaaaata gggccagagg 

    14581 gcctcgccga gctgcaggta gccgcaagca aagccgcaac cctggcacac accgggctta 

    14641 tcaaaaccta cttaggatct ttcgccctat ccatcctagt aataatcctg accacacaga 

    14701 ccttctaatg gccccaaaca tccgcaaatc ccacccccta ctaaaaataa tcaacaactc 

    14761 cctaatcgac cttcccgcac cctctaatat ctctgcctga tgaaacttcg gatctctgct 

    14821 cgccatctgc ctggccacac aaatcctcac aggcctccta ctggctatgc actacaccgc 

    14881 agacacatcc cttgctttct cctcagtagc caacacatgc cgaaacgtcc aatatggctg 

    14941 actcatccgc aacctccacg ccaatggcgc ctcattcttc ttcatctgca tctacctgca 

    15001 catcggacga ggcttctact acggctccta cctgtataaa gaaacttgaa atacaggagt 

    15061 aatcctactg ctcactctta tagcaactgc cttcgtaggt tatgtcctgc catgaggaca 

    15121 aatatcgttc tgaggagcta ccgtaattac caacttattt tcagccctcc catacatcgg 

    15181 acagaccctg gtagaatgag cctgaggagg attctcagtg gataacccaa ccctaacccg 

    15241 attcttcgcc attcacttcc tactaccctt tttaatcgca ggaatcaccc tagtccactt 

    15301 aaccttccta cacgaatcag gctcaaacaa ccccctaggt cttgtatcag actgtgacaa 

    15361 aatcccattc cacccctact tctcctttaa ggacatccta ggatttatcc tcatgcttac 

    15421 ccccctcata gcactagccc tattctcacc taaccttcta ggggacccag aaaacttcac 

    15481 ccccgcaaac cccctagtaa ccccaccaca cattaaacca gaatgatact tcctattcgc 

    15541 ctacgccatc ctgcggtcaa tcccaaacaa actaggaggc gtcctagcac tagccgcctc 

    15601 cgtcctaatc ctattcctgg tccccttcct ccacaaatca aaacaacgaa caataacatt 

    15661 ccggccgctc tcccaactcc tattctgaac actagtggcc aacctcctcg tcctaacatg 

    15721 agtgggaagc caacctgtcg aacacccatt catcatcatc gggcaactcg catcaattac 

    15781 ttacttcacc atcctcctat tccttttccc tgccgtaagc gccctagaaa acaaaatgct 

    15841 taactgctaa atactctaat agtttataca aaacattggt cttgtaaacc aaagactgaa 



    15901 gactaaccac ttcttagagt actcccaggc ctcagaaaaa aagggattaa acctttatct 

    15961 ccagctccca aagctggtat tttacaataa actattctct gatcccgacc cctaaactgc 

    16021 ccgaatagcc ccccgagaca acccccgcac aagctccaac acaacaaata aagtcaacaa 

    16081 gagccctcaa cctgcaacca aaaacatccc aaccccacgc gaataaagca tagccacccc 

    16141 actaaaatcc agccgtacag taaacattcc aacactatca acagttacaa cccctaaccc 

    16201 ccaagaccca acaaacccgc ccaataccaa cccccctaaa accaccgccg caagtgccgc 

    16261 cgcatgccca accacacgtc aatcccccca agcttccgga aaaggctccg cggccagagc 

    16321 tacagagtag acaaatacca ccaacatgcc ccccaaatac accataaaca gcaccagggc 

    16381 tacaaacgaa accccgaggc tcaataacca cccacaccca gccacagatg ctaaaactaa 

    16441 gccaactacc ccatagtacg gcgaaggatt cgatgctaca cctaaaacac ccacaacaaa 

    16501 gcagattcct agaaaaaata caaaataagt cattattcct gctcggccac tacccgagac 

    16561 ctacggctcg aaaagccgtt attgttattt tcaactacaa gaac 
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