[bookmark: _GoBack]Porcine reproductive and respiratory syndrome virus strain GD20220303, complete genome
GenBank: OQ459668.1
[bookmark: EntrezSystem2.PEntrez.Nuccore.Sequence_ResultsPanel.SequenceViewer.Sequence_ViewerTitle.ReportShortCut]FASTA Graphics 
[bookmark: locus_OQ459668.1]Go to:
LOCUS       OQ459668               15019 bp    RNA     linear   VRL 26-APR-2023
DEFINITION  Porcine reproductive and respiratory syndrome virus strain
            GD20220303, complete genome.
ACCESSION   OQ459668
VERSION     OQ459668.1
KEYWORDS    .
SOURCE      Porcine reproductive and respiratory syndrome virus
  ORGANISM  Porcine reproductive and respiratory syndrome virus
            Viruses; Riboviria; Orthornavirae; Pisuviricota; Pisoniviricetes;
            Nidovirales; Arnidovirineae; Arteriviridae; Variarterivirinae;
            Betaarterivirus; Ampobartevirus; Betaarterivirus americense.
REFERENCE   1  (bases 1 to 15019)
  AUTHORS   Zhang,K., Wei,Z.Z. and Wang,D.X.
  TITLE     Direct Submission
  JOURNAL   Submitted (15-FEB-2023) Guangxi University, Laboratory of Animal
            infectious Diseases and Molecular Immunology, College of Animal
            Science and Technology, 100 East University Road, NanNing, Guangxi
[bookmark: comment_OQ459668.1]            530004, ChinaCOMMENT     ##Assembly-Data-START##
            Sequencing Technology :: Sanger dideoxy sequencing
[bookmark: feature_OQ459668.1]            ##Assembly-Data-END##FEATURES             Location/Qualifiers     source          1..15019
                     /organism="Porcine reproductive and respiratory syndrome
                     virus"
                     /mol_type="genomic RNA"
                     /strain="GD20220303"
                     /isolation_source="sera"
                     /host="swine"
                     /db_xref="taxon:28344"
                     /geo_loc_name="China"
                     /collection_date="Mar-2022"
                     /note="genotype: North American"     5'UTR           1..191     gene            191..7309
                     /gene="ORF1a"     
CDS             191..7309
                     /gene="ORF1a"
                     /note="cysteine/serine protease"
                     /codon_start=1
                     /product="polyprotein"
                     /protein_id="WGH53960.1"
                     /translation="MSGILDRCTCTPNARVFLADGQVYCTRCLSARSLLPLNLQVPEL
                     GVLGLFYRPEEPLRWTLPCPFPTVECSPAGACWLSAIFPIARMTSGNLNFQQRMVRVA
                     AEIYRAGQLTPTVLKTLQVYERGCRWYPIVGPVPGVAVFANSLHVSDKPFPGATHVLT
                     NLPLPQRPKPEDFCPFECAMADVYDIGRDAVMYVAGGKVSWAPRGGNEVKFEPVPKEL
                     KSIANRLHTSFPPHHVVDMSKFTFIAPGSGVSMRVEYQHGCLPADTVPDGNCWWRLFD
                     SLPPEVQCKEIRYANQFGYQTKHGVSGKYLQRRLQVNGFRAVTDAHGPIVIQYFAVKE
                     SWIRHLKLVEEPSLPGFEDLLRIRVEPNTSPLAGEGEKIFRFGSHKWYGAGKRAKKKR
                     SGATSAVAHHASSAHETRQATKHEGAGANKAEHLKHYSPPAEGNCGWHCISAIANRMV
                     NSNFETTLPERVRPSDDWATDEDLVNTIQILRLPAALDRNGACGSAKYVLKLDGEHWT
                     VSVIPGMSPTLLPLECVQGCCEHKGGLVSPDAVEISGFDPACLDRLAEVMHLPSSVIP
                     AALTELSNDSNRPDSPAATAWTVSQFYARHRGGDHHDQVSLKKIVSLCQLLESCCCSQ
                     NKANPVTPEEVRSKIDRYLRGAVSLEECLARLEKARPPSVLDTSFDWDVVLPGVGKAA
                     QAAGLPLINQRHASASVVAQKSSSVFQSPKAESVKSLPESRPLPAPRGKIRSRCSSLV
                     SLGSNSPNNREDLAGGPLHLPVWSKSVARSNELVPVPAPRRTVSQLKPSPIPSTPVPA
                     PRRGLQQEEDTNLAVETLAHPDDLLDLSASSQTEYEASPFASPRSEDALAVRIQEAEE
                     VLSEVSGMPDDIRLTPVPSSSSLSSVEITRPKYSAQAIIDSGGPCCGHLQEVKETYLS
                     VMREACDAAKLDDPATQEWLSRMWDRVDMLTWRSTSLFQAPFILDDKFKLLPKMILET
                     PPPYPCGFVMMPRTPVPSVGAESDITVCSVATEDVPRVLGKVRNAGKTTDQIPLAPFT
                     EGPTDGQPAGEPWIQAPPAGTGGADLVPGFEGPPEPSGLSPPNGIGVGGGGPLYKVKK
                     EAGRRFDQLCRWVFGVVSHLPVFFSRLFRPDGHYTPGDWGFAAFTLLCLFLCYSYPAF
                     GAAPLVGVFFGIPRRVRMGVFGCWLAFAIGLFKPVSDPVGTACEFDSPECRNVLHSFE
                     LLKPWDPVRSLVVGPVGLGLAILGRLLGGARYIWHFLLRLGIVADCILAGAYVLSQGR
                     CKKCWGSCVRTAPNEIAFNVFPFTRATRSSLIDLCDRFCAPKGMDPIFLATGWRGCWT
                     GRSPIEQPSEKPIAFAQLDEKRITARTVVAQPYDPNQAVKCLRVLQAGGAMVAEAVPK
                     VVKVSAIPFRAPFFPAGVKVDPECRIVVDPDIFTTALRSGYSPVNLVLGTGDFAQLNG
                     LKIRQISKPSGGGPHIIAALHVACSMGLHMLAGVYVTAVGSCGTGTNDPWCTNPFAVP
                     GYGPGSICTSRLCISQHGLTLPLTALVAGFGLQEIALVGLIFVSIGGMAHRLSCKADM
                     LCILLAITSYVWVPLTWLLCVFPCWLRWFSLHPLTILWLVFFLISVNIPSGILAVVLL
                     VSLWLLGRYTNIAGLVTPYDIHHYTSGPRGVAALATAPDGTYLAAVRRAALTGRTMLF
                     TPSQLGSLLEGAFRTQKPSLNTVNVVGSSMGSGGVFTIDGKIKCVTAAHVLTGNSARV
                     SGVGFNQMLDFDVKGDFAIADCPNWQGVAPKARFCEDGWIGRAYWLTSSGVEPGVIGN
                     GFAFCFTACGDSGSPVITEAGELVGVHTGSNKQGGGIVTRPSGQFCNVKPIKLSELSE
                     FFAGPKVPLGDVKIGSHIIKDTCEVPSDLCALLAAKPELEGGLSTVQLLCVFFLLWRM
                     MGHAWTPLVAVGFFILNEILPAVLVRSVFSFGMFVLSWLTPWSAQVLMIRLLTAALNR
                     NRLSLGFYCLGAVTSFVADLAVTQGHPLQVVMNLSTYAFLPRMMVVTSPVPVIACGVV
                     HLLAIILYLFKYRCLHNVLVGDGVFSSAFFLRYFAEGKLREGVSQSCGMSHESLTGAL
                     AMRLTDEDLDFLTKWTDFKCFVSASNMRNAAGQFIEAAYAKALRIELAQLVQVDKVRG
                     TMAKLEAFADTVAPQLSPGDIVVALGHTPVGSIFDLKVGSPKHTLQAIETRVLAGSRM
                     TVARVVDPTPAPPPVPVPIPLPPKVLENGPNAGGDEDRLNKKKRRRMEAVGIFVMDGK
                     KYQKFWDKNSGDVFYEEVHISTDEWECLRTGDPVDFDPETGIQCGHFTIEDKVYNVFT
                     SPSGRRFLVPANPENRRAQWEAAKLSVEQALGMMNVDGELNAKELEKLKRIIDKLQGL
                     TKEQCLNC"     
gene            <7297..11679
                     /gene="ORF1b"     
CDS             <7297..11679
                     /gene="ORF1b"
                     /note="helicase"
                     /codon_start=1
                     /product="RNA-dependent RNA polymerase"
                     /protein_id="WGH53961.1"
                     /translation="FKLLAASGLTRCGRGGLVVTETAVKIVKFHNRTFTLGPVNLKVA
                     SEVELKDAVEHNQHPVARPVDGGVVLLRSAVPSLIDVLISGADASPKLLARHGPGNTG
                     IDGTLWDFEAEATKEEVALSAQIIQACDIRRGDAPEIGLPYKLYPVRGNPERVKGVLQ
                     NTRFGDIPYKPPSDTESPVHAAACLTPNATPVTDGRSVLATTMPSGFELYVPTIPASV
                     LDYLDSRPDCPKQLTEHGCEDAALRDLSKYDLSTQGFVLPGVLRLVRKYLFAHVGKCP
                     SVHRPSTYPAKNSMAGINGNRFPTKDIQSVPEIDVLCAQAVRENWQTVTPCTLKKQYC
                     GKKKTRTILGTNNFIALAHRAALSGVTQGFMKKAFNSPIALGKNKFKELQAPVLGRCL
                     EADLASCDRSTPAIVRWFAANLLYELACAEEHLPSYVLNCCHDLLVTQSGAVTKRGGL
                     SSGDPITSVSNTIYSLVIYAQHMVLSYFKSGHPHGLLFLQDQLKFEDMLKVQPLIVYS
                     DDLVLYAESPSMPNYHWWVEHLNLMLGFQTDPKKTTITDSPSFLGCRIINGRQLVPNR
                     DRILAALAYHMKASNVSEYYASAAAILMDSCACLEYDPEWFEELVVGIAQCARKDGYS
                     FPGPPFFLSMWEKLRSNHEGKKSRMCGYCGAPAPYATACGLDVCVYHTHFHQHCPVII
                     WCGHPAGSGSCSECEPPLGKGTSPLDEVLEQVPYKPPRTVIMHVEQGLTPLDPGRYQT
                     RRGLVSVRRGIRGNEVDLPDGDYASTALLPTCKEINMVAVASNVLRSRFIIGPPGAGK
                     THWLLQQVQDGDVIYTPTHQTMLDMIRALGTCRFNVPAGTTLQFPAPSRTGPWVRILA
                     GGWCPGKNSFLDEAAYCNHLDVLRLLSKTTLTCLGDFKQLHPVGFDSHCYVFDIMPQT
                     QLKTIWRFGQNICDAIQPDYRDKLMSMVNTTRVTYVDKPVRYGQVLTPYHRDREDGAI
                     TIDSSQGATFDVVTLHLPTKDSLNRQRALVAITRARHAIFVYDPHRQLQSLFDLPAKS
                     TPVNLAVHRDEQLIVLDRNNREITVAQALGNGDKFRATDKRVVDSLRAICADLEGSSS
                     PLPKVAHNLGFYFSPDLTQFAKLPAELAPHWPVVTTQNNEKWPDRLVASLRPIHKYSR
                     ACIGAGYMVGPSVFLGTPGVVSYYLTKFVRGEAQMLPDTVFSTGRIEVDCREYLDDRE
                     REVAESLPHAFIGDVKGTTVGGCHHITSKYFPRFLPRESVAVVGVSSPGKAAKAVCTL
                     TDVYLPDLEAYLHPETQSKCWKVMLDFKEVRLMVWKDKTAYFQLEGRHFTWYQLASYA
                     SYIRVPINSTVYLDPCMGPALCNRRVVGSTHWGADLAVTPYDYGAKIILSSAYHGEMP
                     PGYKILACAEFSFDDPVRYKHTWGFESDTAYLYEFTGNGEDWEDFNDAFWARQKGKIY
                     KANATSMRFHFPPGPVIEPTLGLN"     
gene            11681..12535
                     /gene="ORF2a"     
CDS             11681..12535
                     /gene="ORF2a"
                     /note="GP2; ORF2a"
                     /codon_start=1
                     /product="glycosylated membrane protein 2"
                     /protein_id="WGH53962.1"
                     /translation="MKWGLCKAFLTKLANFLWMLSRNFWFPLLISLYFWPFCLASQLP
                     VGWWSFASDWFAPRYSVRALPFTLSSYRRSYEAYLSQCRVDIPSWGVKHPLGVVWHHR
                     VSTLIDEMVSRRMYRTMEKAGQAAWKQVVTEATLSRISSLDVVAHFQHLAAIEAETCK
                     YLASRLPMLHNLRMAGSNVTIKYNSTSRQVFAIFPTPGSRPKLHDFQQWLIAVHSSIF
                     SSVAASCTMFVVLWLRVPILRTVFGFHWLGAMFLSSSWGITRGARLASPGGQPLKFSN
                     LADPCGVG"     
gene            11686..11907
                     /gene="ORF2b"     
CDS             11686..11907
                     /gene="ORF2b"
                     /note="E; ORF2b"
                     /codon_start=1
                     /product="small envelope protein E"
                     /protein_id="WGH53963.1"
                     /translation="MGSMQSLFDKIGQLFVDAFTEFLVSIVDIIIFLAILFGFTIAGW
                     LVVFCIRLVCSAILRARSAVHPEQLQKIL"     
gene            12304..13068
                     /gene="ORF3"     
CDS             12304..13068
                     /gene="ORF3"
                     /note="GP3; ORF3"
                     /codon_start=1
                     /product="glycosylated membrane protein 3"
                     /protein_id="WGH53964.1"
                     /translation="MVNSCALLHIFLCCSFLHYVCRAMAASADSTYCFWFPLVRGNVS
                     FELMGNYTGCPPCLTRRAAAQILEPGRSLWCRIGHDRCEESDHDELGFAVPPGLSNEG
                     HLTSVYAWLAFLSFSYTAQFHPEIFGIGNVSEVYVDIQQQLICAAHDGQNATLPSHDN
                     ITAVYQTYYQHQVDGGNWFHLEWLRPFFSSWLVLNVSWFLRRSPVNRVSVRVFQTSRP
                     TLPARQVPLSSKTSAALGMATRPLRRFLKFLNVARR"     
gene            12849..13385
                     /gene="ORF4"     
CDS             12849..13385
                     /gene="ORF4"
                     /note="GP4; ORF4"
                     /codon_start=1
                     /product="glycosylated membrane protein 4"
                     /protein_id="WGH53965.1"
                     /translation="MAASFLFLLVGFERFMVSQAFACKPCFSSSLSDIKTNTTSAASS
                     VVLQNIGCLRHGNPSPAAFPKIPQCRTAVGTPVYITVTANVTDENYLHSSDLLMLSSC
                     LFYASEMSEKGFKVIFGNVSGIVAVCVNFTSYVQHVREFTQQSLVVDHVRLLHFMTPE
                     TMRWATVLACLFAILLAI"    
 gene            13386..13526
                     /gene="ORF5a"   
  CDS             13386..13526
                     /gene="ORF5a"
                     /codon_start=1
                     /product="ORF5a"
                     /protein_id="WGH53966.1"
                     /translation="MFRYVGEILDRGLLLTITFFVVYRAVLSCCARQRQQQQQLSYSV
                     DL"    
 gene            13396..13998
                     /gene="ORF5"     
CDS             13396..13998
                     /gene="ORF5"
                     /note="GP5; ORF5"
                     /codon_start=1
                     /product="glycosylated membrane protein 5"
                     /protein_id="WGH53967.1"
                     /translation="MLGRSLTAGYCSQSLFLWCIVPFYLAVLVNASNSNSSHIQLIYN
                     LTLCELNGTDWLAQKFDWAVETFVIFPVLTHIVSYGALTTSHFLDTVGLATVSTAGYY
                     HGRYVLSSIYAVCALAALICFVIRLAKNCMSWRYSCTRYTNFLLDTKGRLYRWRSPVI
                     VEKGGKVEVEGHLIDLKRVVLDGSAATPLTRVSAERWGRL"     
gene            13983..14507
                     /gene="ORF6"     
CDS             13983..14507
                     /gene="ORF6"
                     /note="M; ORF6"
                     /codon_start=1
                     /product="matrix protein"
                     /protein_id="WGH53968.1"
                     /translation="MGSSLDDFCNDSTAPQKVLLAFSITYTPVMIYALKVSRGRLLGL
                     LHLLIFLNCAFTFGYMTFVHFESTNRVALTMGAVVALLWGVYSAIETWRFITSRCRLC
                     LLGRKYILAPAHHVESAAGFHPIAANDNHAFVVRRPGSTTVNGTLVPGLKSLVLGGRK
                     AVKQGVVNLVKYAK"     
gene            14497..14868
                     /gene="ORF7"     
CDS             14497..14868
                     /gene="ORF7"
                     /note="N; ORF7"
                     /codon_start=1
                     /product="nucleocapsid protein"
                     /protein_id="WGH53969.1"
                     /translation="MPNNNGKQQKKKKGNGQPVDQLCQMLGKIIAQQNQSRGKGPGKK
                     NRKKNPEKPHFPLATEDDVRHHFTPSERQLCLSSIQTAFNQGAGTCALSDSGRISYTV
                     EFSLPTQHTVRLIRATASPSA"  
[bookmark: sequence_OQ459668.1]   3'UTR           14869..15019ORIGIN              1 atgacgtata ggtgttggct ctatgccacg gcatttgtat tgtcaggagc tgtgaccatt
       61 ggcacagccc aaaacttgct gcacgggaac accctcctgt gacagccctc ttcaggggga
      121 tttaggggtc tgtccctaac accttgcttc tggagttgca ctgctttacg gtctctccac
      181 ccctttaacc atgtctggga tacttgatcg gtgcacgtgt acccccaatg ccagggtgtt
      241 tttggcggat ggccaggtct actgcacacg atgtctcagt gcacggtctc tccttcctct
      301 gaaccttcaa gtccctgagc ttggggtgct gggtctattt tacaggcccg aagagccact
      361 ccggtggacg ttgccatgcc cattccccac tgtcgagtgc tcccccgccg gggcctgctg
      421 gctttctgcg atctttccga tcgcacgaat gactagtgga aacctgaact ttcaacaaag
      481 aatggtgcgg gtcgcagctg aaatctacag agccggccaa ctcaccccta cagttctaaa
      541 gactctacaa gtttatgaac ggggttgccg ttggtacccc attgtcgggc ctgtccctgg
      601 ggtggccgtt ttcgccaact ccctgcatgt gagtgacaaa cctttcccgg gagctactca
      661 tgtgttaacc aacttgccgc tcccgcagag gcccaaacct gaggactttt gcccttttga
      721 gtgtgctatg gctgacgtct atgacattgg tcgtgacgcc gtcatgtatg tggccggagg
      781 aaaggtctct tgggcccctc gtggtgggaa tgaggtgaaa tttgaacctg tccccaagga
      841 gttgaagtcg attgcgaacc gactccacac ctcctttcca ccccatcacg tagtggacat
      901 gtccaagttt accttcattg cccctgggag tggtgtctcc atgcgggttg agtaccaaca
      961 cggctgcctc cccgctgaca ctgtccctga tggtaactgc tggtggcgct tgtttgactc
     1021 gctcccaccg gaagttcagt gtaaagaaat tcgttatgct aaccaatttg gctatcaaac
     1081 caagcatggt gtctctggta agtacctaca gaggaggctg caagttaatg gttttcgagc
     1141 agtaaccgat gcacatggac ctatcgtcat acagtacttc gctgttaagg agagttggat
     1201 ccgccacttg aagttggtgg aagaacccag ccttcccggg tttgaggatc tcctcagaat
     1261 cagggttgag cccaatacgt caccactggc tggagagggt gagaagattt tccggtttgg
     1321 cagtcacaag tggtatggtg ccggaaagag agcaaagaaa aaacgctctg gtgcgacttc
     1381 tgcggtcgct catcacgctt cgtccgctca tgaaacccgg caggccacga agcacgaggg
     1441 tgccggcgct aacaaggctg agcatctcaa gcactactct ccgcctgccg aagggaactg
     1501 tggttggcac tgtatatctg ccatcgccaa ccggatggtg aattctaact ttgagaccac
     1561 cctccctgaa agagtaaggc cttcagatga ctgggccact gacgaggatc ttgtgaacac
     1621 catccaaatc ctcaggctcc ctgcggcctt ggacaggaac ggcgcttgcg gtagtgccaa
     1681 gtatgtgctt aaactggatg gtgagcattg gactgtctct gtaatccctg ggatgtctcc
     1741 tactttgctc ccccttgaat gtgttcaggg ttgttgcgag cataagggcg gtcttgtttc
     1801 cccggatgcg gtcgaaattt ccggatttga tcctgcctgc cttgaccgac tggctgaggt
     1861 aatgcacttg cctagcagtg tcatcccagc cgctctgacc gaattgtcca acgactccaa
     1921 ccgtccggat tccccggccg ctactgcgtg gactgtttcg caattctatg ctcgtcatag
     1981 aggaggagat catcatgacc aagtgagctt gaagaaaatc gtcagccttt gtcagctgct
     2041 tgagagctgc tgctgctctc agaacaaagc caacccggtc accccggagg aggtgaggag
     2101 caaaattgac cgatatctcc gcggtgcggt gagtcttgaa gaatgcttgg ctaggcttga
     2161 gaaagctcgc ccgcctagcg tattggacac ttcctttgac tgggatgttg tgcttcctgg
     2221 ggttggaaag gctgctcagg cagcgggact gcccctcatc aaccagcgtc acgcctcagc
     2281 ctctgtcgtg gctcaaaagt cttcgtcggt attccaatct ccaaaggcgg agtctgtcaa
     2341 gagccttcca gagagcaggc cacttcctgc cccacgcgga aagatcaggt ccaggtgtag
     2401 tagcttagtt tcactgggca gcaactcccc taacaaccgg gaagacttgg ccggtggtcc
     2461 cctccacctc ccagtctggt ccaagtcagt ggcacgttct aatgaactcg tgcctgtccc
     2521 cgcaccgcgc aggactgtgt cccaactgaa accgtcaccg ataccgtcga cccctgtgcc
     2581 tgcgccacga cgtgggcttc agcaggagga ggacacgaac ttggcggtag agactttggc
     2641 gcacccagac gatctcctcg atttgtccgc gtcttcgcag actgaatatg aggcttcccc
     2701 ttttgcatcg ccgcggagtg aggacgctct ggcggtgaga atacaagaag ctgaggaagt
     2761 cctgagcgaa gtctcgggca tgccggacga cattagatta acacccgtgc cgtcgagcag
     2821 ctccttgtca agcgtagaga tcacacgccc aaaatattca gctcaagcca ttattgactc
     2881 gggtgggccc tgttgtgggc accttcaaga ggtaaaggag acatacctca gtgtgatgcg
     2941 agaggcatgt gatgctgcca agcttgatga ccctgccacg caagaatggc tttcccgtat
     3001 gtgggataga gtggacatgt taacttggcg cagcacgtcc ttgtttcaag cgccctttat
     3061 attagatgat aagttcaagc tcctcccgaa gatgatactc gaaacaccac cgccttaccc
     3121 ctgcgggttt gtgatgatgc cccgcacacc ggtaccttct gtaggtgcgg agagcgacat
     3181 taccgtttgt tcagttgcca ctgaagacgt tccgcgtgtt ctcgggaagg tacgaaacgc
     3241 tggcaaaacg accgaccaga tacccttagc acccttcacg gaagggccga cagatggcca
     3301 acctgctgga gaaccctgga tacaggctcc tcccgcgggc acaggtggcg ccgatttagt
     3361 tccgggtttt gaaggaccac cggagccttc tggcttgtcg cctccaaacg gcataggcgt
     3421 aggtggaggg gggccgttgt acaaagtcaa gaaggaggct ggcaggcgct ttgaccagct
     3481 gtgccggtgg gtttttggtg tcgtctccca tctccctgtc tttttttcac gcctgttcag
     3541 gccagacggt cactatactc cgggtgattg gggctttgca gcttttactt tattgtgcct
     3601 ctttttgtgt tacagttacc ctgcgtttgg tgccgctccc cttgtgggtg tattttttgg
     3661 gattcctcgg cgcgtccgca tgggggtttt tggctgttgg ctggctttcg ctattggttt
     3721 gttcaagcct gtatccgacc cagtcggcac tgcttgtgag tttgactcgc cagagtgtag
     3781 gaacgtcctt cattcttttg agcttctcaa accttgggac cctgtccgca gccttgttgt
     3841 gggccccgtc ggtctcggcc ttgccattct tggcaggtta ctgggcgggg cacgctacat
     3901 ctggcacttt ttgcttaggc ttggcattgt tgcagactgt atcttggctg gagcttatgt
     3961 gctttctcaa ggtaggtgta aaaagtgctg gggatcttgt gtaagaactg ctcctaatga
     4021 gatcgccttc aacgtgttcc cttttacacg tgcgaccagg tcgtcactca tcgacctgtg
     4081 cgatcggttt tgcgcaccaa aaggcatgga ccccattttt ctcgccactg ggtggcgtgg
     4141 gtgctggacc ggccggagtc ccattgagca accttctgaa aaacccatcg cgttcgccca
     4201 gctggatgag aagaggatta cggctagaac tgtggtcgct cagccttatg atcccaacca
     4261 ggccgtaaag tgcttgcggg tattacaggc gggtggggcg atggtggccg aagcagtccc
     4321 aaaagtggtc aaagtttccg ctattccatt ccgagctcct ttctttcccg ctggagtgaa
     4381 agttgatcct gagtgcagaa tcgtggttga tcccgatatc tttacaacag ccctccggtc
     4441 tggctattcc cccgtgaacc tcgtccttgg tacgggggac tttgctcagc tgaatggact
     4501 aaagatcagg caaatttcta agccttcagg gggaggccca cacatcattg ctgccttgca
     4561 tgttgcctgc tcgatggggt tacacatgct tgctggtgtt tatgtgactg cggtggggtc
     4621 ctgcggtacc ggtaccaacg atccgtggtg cactaacccg tttgccgtcc ctggctacgg
     4681 acctggctct atttgcacgt ctagattgtg catctcccaa cacggcctca ccttgccctt
     4741 gacagcactt gtggcgggat tcggccttca agagattgcc ttggtcggtt tgatttttgt
     4801 ctccatcgga ggcatggctc ataggttgag ttgtaaggct gacatgttgt gcatcttact
     4861 cgcaatcact agttatgttt gggtacctct tacctggttg ctttgtgtgt ttccttgttg
     4921 gttgcgctgg ttctctttgc accccctcac catcctgtgg ttggtgtttt tcttgatttc
     4981 tgtaaatata ccctcgggaa tcttggccgt ggtgttattg gtttctctct ggcttttagg
     5041 tcgttatact aacattgctg gtctcgtcac cccctatgac attcatcatt acaccagtgg
     5101 cccccgcggt gtcgccgcct tggccaccgc accagatgga acctacctgg ctgccgtccg
     5161 ccgtgctgcg ctgactggtc gtaccatgct gttcaccccg tctcagctcg ggtccctcct
     5221 tgagggcgct ttcagaactc aaaagccctc actgaacacc gtcaatgtgg tcgggtcctc
     5281 catgggctct ggcggagtgt tcactattga cgggaaaatc aagtgcgtga ctgccgcaca
     5341 tgtccttacg ggtaactcag ctagggtttc tggggtcggc ttcaatcaaa tgcttgactt
     5401 tgatgtaaaa ggggacttcg ccatagctga ttgcccgaac tggcaagggg tcgctcccaa
     5461 ggcccggttc tgcgaggatg ggtggattgg tcgcgcctat tggctgacat cctctggtgt
     5521 tgaacccggt gttattggga atgggttcgc cttctgcttt accgcgtgtg gcgattctgg
     5581 atccccagtg attaccgaag ccggtgagct tgtcggcgtt cacacaggat caaacaaaca
     5641 aggaggaggc attgtcacgc gcccctcagg ccagttttgt aatgtgaagc ccatcaagct
     5701 gagcgagttg agtgaattct tcgctggacc taaggtcccg ctcggtgatg tgaaaattgg
     5761 cagtcacata attaaagaca catgcgaggt gccttcagat ctttgtgcct tgcttgctgc
     5821 caaacccgaa ctggaaggag gcctttccac agttcaactt ctgtgtgtgt ttttcctcct
     5881 gtggagaatg atggggcacg cctggacgcc cttggttgct gtggggtttt tcatcctgaa
     5941 tgagattctc ccagctgtcc tggtccggag tgttttctcc tttgggatgt ttgtgctatc
     6001 ttggctcaca ccatggtccg cgcaagtcct gatgatcagg cttctgacag cagcccttaa
     6061 cagaaacaga ttgtctcttg gtttttactg ccttggtgca gtaaccagtt ttgtcgcaga
     6121 tcttgcggta actcaagggc atccgttaca agtggtaatg aacttaagca cctatgcctt
     6181 cctgccccgg atgatggttg tgacctcgcc agtcccagtg atcgcgtgtg gtgttgtgca
     6241 cctccttgcc ataattttgt acttgtttaa gtaccgctgc cttcacaatg tccttgttgg
     6301 cgatggggtg ttctcttcgg ctttcttctt gcgatacttt gccgagggaa agttgaggga
     6361 aggggtgtcg caatcctgcg ggatgagtca tgagtcgctg actggtgctc tcgccatgag
     6421 actcactgac gaggacttgg atttcctcac gaaatggact gatttcaagt gctttgtttc
     6481 tgcgtccaac atgaggaatg cagcgggcca atttatcgag gctgcttatg caaaagcact
     6541 aagaattgaa cttgctcagt tggtgcaggt tgataaggtc cgaggcacca tggccaagct
     6601 cgaggctttt gccgataccg tggcacccca actctcgccc ggtgacattg ttgttgccct
     6661 tggccacacg cctgttggca gcattttcga cctaaaggtt ggtagcccca agcatactct
     6721 ccaagccatt gagactagag tccttgccgg gtccagaatg actgtggcac gtgtcgttga
     6781 cccaaccccc gcacccccac ccgtacctgt gcccatcccc ctcccgccga aagttctgga
     6841 gaacggtccc aatgccgggg gggatgagga ccgtttgaac aagaagaaga ggcgcaggat
     6901 ggaagccgtc ggcatttttg tcatggacgg gaaaaagtac cagaaatttt gggacaagaa
     6961 ttccggtgat gtgttttatg aggaggttca tattagcaca gacgagtggg agtgccttag
     7021 aactggcgac cctgtcgact ttgatcctga gacagggatt cagtgtgggc atttcaccat
     7081 tgaagataag gtttacaatg tcttcacctc cccatctggt aggagattct tggtccccgc
     7141 caaccccgag aatagaagag ctcagtggga agccgccaag ctttccgtgg agcaagccct
     7201 tggtatgatg aacgtcgacg gcgaactgaa tgccaaagaa ctggagaaac tgaaaagaat
     7261 aattgacaaa ctccaaggcc tgactaagga gcagtgttta aactgttagc cgccagcggc
     7321 ttgacccgct gtggtcgcgg cggcttagtt gttactgaga cagcggtgaa aatagtcaaa
     7381 tttcacaacc ggaccttcac cctaggacct gtgaacttga aagtggccag tgaggttgag
     7441 ctaaaggacg cggttgagca caaccaacac cccgttgcca gaccggttga tggtggtgtt
     7501 gtgctcctgc gctctgctgt tccttcgctt atagatgtct tgatctccgg cgctgatgca
     7561 tcccctaagt tactcgcccg ccacgggccg ggaaacactg ggattgatgg cacgctttgg
     7621 gattttgagg ccgaggccac caaagaggaa gttgcactca gtgcgcaaat aatacaggct
     7681 tgtgatatta ggcgcggcga cgcgcctgaa attggtctcc cttataagtt gtaccctgtt
     7741 aggggcaacc ctgagcgggt aaaaggagtt ttacagaata caaggtttgg agacatacct
     7801 tacaagcccc ccagtgacac tgaaagcccg gtgcacgcgg ctgcctgcct cacgcctaat
     7861 gctactccgg tgactgatgg gcgttccgtc ttggctacaa ccatgccctc tggctttgag
     7921 ttgtatgtgc cgaccattcc agcgtccgtc cttgattatc ttgattctag gcctgactgc
     7981 cctaaacagt taacagagca cggttgtgag gatgctgcat taagagacct ctccaagtat
     8041 gatttgtcca cccaaggctt tgttttgcct ggagttcttc gcctcgtgcg gaagtacctg
     8101 ttcgcccacg tgggtaagtg cccgtccgtt catcggcctt ccacttaccc tgctaagaat
     8161 tctatggctg gaataaatgg gaacaggttt ccaaccaagg atattcagag cgtccctgaa
     8221 atcgacgttc tgtgcgcaca ggctgtgcga gaaaactggc aaactgttac cccttgtacc
     8281 ctcaagaaac agtactgtgg gaagaagaag actaggacaa tacttggcac caacaacttc
     8341 attgcgttgg cccatcgggc agcgctgagt ggtgttaccc agggcttcat gaaaaaagcg
     8401 ttcaactcgc ccatcgccct cgggaaaaac aaatttaagg agctacaagc cccggtccta
     8461 ggcaggtgcc ttgaagctga tcttgcgtcc tgcgatcgat ccacacctgc aattgtccgc
     8521 tggtttgccg ccaatcttct ttatgaactc gcctgtgctg aggagcatct accgtcctac
     8581 gtgctgaact gctgccacga cttactggtc acgcagtccg gcgcggtgac taagagaggt
     8641 ggcctgtcgt ctggcgaccc gattacctct gtgtcaaaca ccatttacag cttagtgata
     8701 tatgcacagc acatggtgct cagttacttc aaaagtggtc accctcatgg ccttctgttt
     8761 cttcaagacc agctaaagtt tgaggacatg ctcaaggttc aacccctgat cgtctattcg
     8821 gacgaccttg tgctgtatgc cgagtctccc tccatgccaa actaccactg gtgggttgaa
     8881 catctgaatc ttatgctggg ttttcagacg gacccaaaga agacaaccat cacagactca
     8941 ccatcatttc taggttgcag gataataaat ggtcgccagc tagtccctaa ccgtgacagg
     9001 atcctcgcgg ccctcgccta ccatatgaag gcaagtaatg tttctgaata ctacgcctcg
     9061 gcggctgcaa tactcatgga cagctgtgct tgtttagagt atgatcctga atggtttgaa
     9121 gagctcgtgg ttgggatagc gcagtgcgcc cgcaaggacg gctacagctt tcctggccca
     9181 ccgttcttct tgtccatgtg ggaaaaactc aggtccaatc atgaggggaa gaagtccaga
     9241 atgtgcgggt actgcggggc cccggctccg tacgccactg cctgtggtct cgatgtctgt
     9301 gtttaccaca cccacttcca ccagcactgt cctgttataa tctggtgtgg ccacccggcg
     9361 ggttctggtt cttgtagtga gtgcgaaccc cccctaggaa aaggcacaag ccctctagat
     9421 gaggtgttag aacaagttcc gtacaagcct ccgcggactg tgatcatgca cgtggagcag
     9481 ggtctcaccc ctcttgaccc aggtagatac cagactcgcc gcggattagt ctccgttagg
     9541 cgtggcatca ggggaaatga agtcgaccta ccagacggtg attacgctag taccgccttg
     9601 ctccctactt gtaaagagat caacatggtc gctgtcgcct ctaacgtgtt gcgcagcagg
     9661 tttatcatcg gcccacccgg tgctgggaaa acacactggc ttcttcaaca agtccaggat
     9721 ggtgatgtca tttacacgcc aactcaccag accatgctcg acatgattag ggctttgggg
     9781 acgtgccggt tcaacgtccc agcaggcaca acgctgcaat tccctgcccc ctcccgtacc
     9841 ggcccatggg ttcgcatctt ggccggcggt tggtgtcctg gcaaaaactc cttcctggat
     9901 gaagcggcgt attgcaatca ccttgatgtc ttgaggcttc tcagcaaaac cactctcact
     9961 tgcctgggag acttcaaaca actccaccct gtgggttttg actcccattg ctatgtcttt
    10021 gacatcatgc ctcagactca attgaagacc atctggaggt tcgggcagaa tatctgtgat
    10081 gccattcaac cagattacag ggacaaactt atgtccatgg tcaacacaac tcgtgtgacc
    10141 tatgtggaca aacctgtcag gtatgggcaa gtcctcaccc cctaccacag ggaccgagag
    10201 gacggcgcca tcaccattga ctccagtcaa ggcgccacat ttgatgtggt tacactgcat
    10261 ttgcccacta aagactcact caacaggcaa agggctcttg ttgctattac cagggcaaga
    10321 catgctatct tcgtgtatga cccacatagg caattgcaga gcctgtttga tcttcccgcg
    10381 aaaagcacgc ccgtcaacct tgcagtgcac cgtgacgaac agctgatcgt gttagacaga
    10441 aacaacagag aaatcacggt tgctcaagct ctaggcaatg gagataaatt cagggctaca
    10501 gataagcgcg ttgtagattc tctccgcgct atttgcgcag acctggaagg gtcgagctcc
    10561 ccgctcccca aggtcgcgca taacttggga ttctatttct cacctgattt gactcagttc
    10621 gctaaactcc cggcagaact tgcaccccac tggcccgtgg tgacaactca gaacaatgaa
    10681 aagtggccag atcggctggt agccagcctt cgccctatcc acaaatatag ccgtgcgtgc
    10741 atcggtgccg gctatatggt gggcccctcg gtgtttctag gcacccctgg ggttgtgtca
    10801 tactatctca caaaatttgt cagaggcgag gctcaaatgc ttccggatac agtcttcagc
    10861 accggccgaa ttgaggtaga ttgtcgagag tatcttgatg atcgggagcg agaagttgct
    10921 gagtctctcc cacatgcatt catcggcgat gtcaaaggta ccaccgttgg gggatgtcat
    10981 cacatcacct ccaaatactt tccgcgcttc cttcccaggg aatcagttgc ggtggtcggg
    11041 gtttcgagcc ccgggaaagc cgcgaaagca gtttgcacat tgacggatgt gtatctccca
    11101 gatcttgaag cgtatctcca cccagagacc cagtccaagt gctggaaagt gatgttggac
    11161 ttcaaggaag ttcggctgat ggtatggaaa gacaagacgg cctattttca acttgaaggc
    11221 cgccatttca cctggtatca acttgcaagt tacgcatcat acatccgagt tcccattaat
    11281 tccacggtat atttggaccc ttgcatgggc cctgctcttt gcaacagaag ggttgtcggg
    11341 tccactcatt ggggagctga cctcgcagtc accccttatg attacggtgc caaaatcatt
    11401 ctgtctagtg cataccatgg tgaaatgcct ccagggtaca aaattctggc gtgtgcggag
    11461 ttctcatttg atgatccagt aaggtacaaa cacacctggg gatttgaatc ggacacagcg
    11521 tatctgtacg agttcactgg aaatggtgag gactgggagg atttcaatga tgcgttttgg
    11581 gcgcgccaga aagggaaaat ttataaagcc aatgccacca gcatgaggtt ccattttccc
    11641 ccgggccctg tcattgaacc aactttaggc ttgaattgaa atgaaatggg gtctatgcaa
    11701 agcctttttg acaaaattgg ccaacttttt gtggatgctt tcacggaatt tttggtttcc
    11761 attgttgata tcattatatt tttggccatt ttgtttggct tcacaattgc cggttggttg
    11821 gtggtctttt gcatcagatt ggtttgctcc gcgatactcc gtgcgcgctc tgccgttcac
    11881 cctgagcagt tacagaagat cctatgaggc ttacctttcc cagtgccgag tggatatccc
    11941 ctcctggggg gtaaaacatc ccttgggagt ggtttggcac cacagggtgt cgaccctgat
    12001 tgatgaaatg gtgtcgcgac gcatgtaccg caccatggaa aaagcagggc aggctgcctg
    12061 gaagcaggtg gtgactgagg ccacgttatc acgcatcagt agcttggatg tggtggccca
    12121 tttccagcac cttgctgcca ttgaagccga gacttgtaaa tatttagcct ctcggctccc
    12181 tatgttgcat aacctgcgca tggcggggtc aaatgtaacc ataaaatata acagtacctc
    12241 acgtcaggtg tttgctatct tcccgacccc aggctcccgg cctaagcttc acgactttca
    12301 gcaatggtta atagctgtgc actcctccat attttcctct gttgcagctt cttgcactat
    12361 gtttgtcgtg ctatggctgc gagtgccgat tctacgtact gtttttggtt tccactggtt
    12421 aggggcaatg tttctttcga gctcatgggg aattacacgg ggtgcccgcc ttgcctcacc
    12481 cggcgggcag ccgctcaaat tctcgaacct ggcagatcct tgtggtgtag gatagggcat
    12541 gatcgatgcg aggagagcga tcatgatgag ctaggatttg ctgtgccgcc cggcctttct
    12601 aacgagggtc atttgaccag tgtctatgcc tggttggcgt tcttgtcctt tagttacaca
    12661 gcacagttcc accctgaaat attcggtatt ggaaatgtga gtgaggttta tgttgacatt
    12721 cagcagcaac tcatttgtgc tgcccacgat ggacagaacg ccaccttgcc cagtcatgac
    12781 aacatcacgg ccgtgtatca aacttactat caacaccagg tcgatggagg caattggttt
    12841 cacctggaat ggctgcgtcc tttcttttcc tcttggttgg ttttgaacgt ttcatggttt
    12901 ctcaggcgtt cgcctgtaaa ccgtgtttca gttcgagtct ttcagacatc aagaccaaca
    12961 ctaccagcgc ggcaagttcc gttgtcctcc aaaacatcgg ctgccttagg catggcaacc
    13021 cgtcccctgc ggcgtttcct aaaattcctc aatgtcgcac ggcggtagga acacccgtct
    13081 acatcactgt cacagccaac gtgacggatg agaattattt gcattcctct gaccttctca
    13141 tgctctcttc ttgccttttc tacgcttctg agatgagtga aaagggattc aaggtgatat
    13201 tcggcaatgt gtcaggcatt gtggctgtgt gtgttaactt taccagctat gtccaacatg
    13261 tcagggagtt cacccagcaa tctttagtgg ttgaccatgt gcggctgctt cacttcatga
    13321 cacctgaaac catgcggtgg gcgaccgttt tagcctgtct ttttgccatt ctgttggcaa
    13381 tttgaatgtt tagatatgtt ggggagatcc ttgaccgcgg gctactgctc acaatcactt
    13441 tttttgtggt gtatcgtgcc gttctatctt gctgtgctcg tcaacgccag caacagcaac
    13501 agctctcata ttcagttgat ttataactta acgttatgtg agctgaatgg cacagattgg
    13561 ctggcacaaa aatttgactg ggcagtggag acttttgtca tcttccccgt gttgactcac
    13621 attgtttcct atggggcact caccaccagc catttccttg acacagttgg tttggccact
    13681 gtgtctaccg ccggatatta tcacgggcgg tatgtcttga gtagcattta cgcagtctgt
    13741 gctctggctg cgctgatttg ctttgtcatt aggcttgcga agaactgcat gtcctggcgc
    13801 tactcttgta ccagatatac caacttcctt ctggacacta agggcagact ctatcgttgg
    13861 cggtcgcccg tcattgtgga gaaggggggt aaggttgagg tcgaaggtca cctgatcgac
    13921 ctcaagagag ttgtgcttga tggttccgcg gcaacccctt taaccagagt ttcagcggaa
    13981 cgatggggtc gtctttagac gacttctgca atgatagcac agctccacag aaggtgcttt
    14041 tggcgttttc cattacctac acgccagtga tgatatatgc tctaaaggta agtcgcggcc
    14101 gactgctagg gcttctgcac cttttgatct ttctgaattg tgcttttacc ttcgggtaca
    14161 tgacattcgt gcactttgag agcacaaata gggtcgcgct cactatggga gcagtagttg
    14221 cacttctttg gggagtgtac tcagccatag aaacctggag attcatcacc tccagatgcc
    14281 gtttgtgctt gctaggccgc aagtacattc tggcccctgc ccaccacgtc gaaagtgccg
    14341 cgggctttca tccgattgcg gcaaatgata accacgcatt tgtcgtccgg cgtcccggct
    14401 ccactacggt caacggcaca ttggtgcccg ggttgaaaag cctcgtgttg ggtggcagaa
    14461 aagctgttaa gcagggagtg gtaaaccttg ttaaatatgc caaataacaa cggcaagcag
    14521 caaaagaaaa agaaggggaa tggccagcca gtcgatcagc tgtgccaaat gttgggtaag
    14581 atcatcgccc aacaaaacca gtccagaggc aagggaccgg ggaagaaaaa taggaagaaa
    14641 aacccggaga agccccattt ccctctagcg actgaagatg acgtcaggca tcactttacc
    14701 cctagtgagc ggcaattgtg tctgtcgtcg atccagactg ccttcaatca gggcgctgga
    14761 acttgtgccc tgtcagattc agggaggata agttacactg tggagtttag tttgccgacg
    14821 caacatactg tgcgtctgat ccgcgccaca gcatcaccct cagcatgatg ggctggcatt
    14881 ctttggacac ctcagtgtta gaattgggag aatgtgtggt gaacggcact gattgacact
    14941 gtgcctctaa gtcacctatt caattagggc gaccgtgtgg gggtaaagtt taattggcga
    15001 gaaccatgcg gccgaaatt
//

