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FEATURES             Location/Qualifiers 

     source          1..23141 

                     /organism="Neisseria meningitidis" 

                     /mol_type="genomic DNA" 

                     /strain="441308" 

                     /serotype="4821" 

                     /isolation_source="CSF" 

                     /db_xref="taxon:487" 

                     /country="China" 

                     /collection_date="2013" 

                     /note="Clonal Complex 4821; 

                     serogroup: B" 

     gene            complement(3803..4360) 

                     /gene="rfbC" 

     CDS             complement(3803..4360) 

https://www.ncbi.nlm.nih.gov/nuccore/MN683860.1?report=fasta
https://www.ncbi.nlm.nih.gov/nuccore/MN683860.1?report=graph
https://www.ncbi.nlm.nih.gov/popset?DbFrom=nuccore&Cmd=Link&LinkName=nuccore_popset&IdsFromResult=2045760473
https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=487
https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=487
https://www.ncbi.nlm.nih.gov/nuccore/MN683860.1?from=3803&to=4360
https://www.ncbi.nlm.nih.gov/nuccore/MN683860.1?from=3803&to=4360


                     /gene="rfbC" 

                     /codon_start=1 

                     /transl_table=11 

                     /product="dTDP-4-dehydrorhamnose 3,5-epimerase" 

                     /protein_id="QVX24186.1" 

                     /translation="MNIIDTAIPDVKLLEPQVFGDARGFFMETFRDXWFKTQVCERTF 

                     VQENHSKSGKGVLRGLHYQTENTQGKLVRVVVGEVFDVAVDMREGSPTFGKWAGATLS 

                     AQNQCQLWIPEGFAHGFYVLSDTTELTYKCTDYYKPEAEQVLIWNDPAIGIGWPLQTA 

                     PLLSPKDLAGKTWAQAEKLRLTLSR" 

     gene            complement(4414..5280) 

                     /gene="rfbA" 

     CDS             complement(4414..5280) 

                     /gene="rfbA" 

                     /codon_start=1 

                     /transl_table=11 

                     /product="-glucose-1-phosphate thymidylyltransferase" 

                     /protein_id="QVX24187.1" 

                     /translation="MKGIILAGGSGTRLYPITRGVSKQLLPVYDKPMIYYPLSVLMLA 

                     GIRDILVITAPEDNASFKRLLGDGSDFGISISYAVQPSPDGLAQAFIIGEEFIGNDNV 

                     CLVLGDNIFYGQSFTQTLKQAAAQTHGATVFAYQVKNPERFGVVEFNENFRAVSIEEK 

                     PQRPKSDWAVTGLYFYDNRAVEFAKQIKPSARGELEITDLNRMYLEDGSLSVQILGRG 

                     FAWLDTGTHESLHEAASFVQTVQNIQNLHIACLEEIAWRNGWLSDEKLEELARPMAKN 

                     QYGQYLLRLLKK" 

     gene            complement(5343..6410) 

                     /gene="rfbB" 

     CDS             complement(5343..6410) 

                     /gene="rfbB" 

                     /codon_start=1 

                     /transl_table=11 

                     /product="dTDP-glucose 4,6-dehydratase" 

                     /protein_id="QVX24188.1" 

                     /translation="MRKILVTGGAGFIGSAVVRHIIQNTQDSVVNLDKLTYAGNLESL 

                     TDIADNPRYAFEQVDICDRAELDRVFAQHRPDAVMHLAAESHVDRSIGSAGEFIQTNI 

                     VGTFNLLEAARAYWQQMPSEQHEAFRFHHISTDEVYGDLGGTDDLFTETAPYAPSXPY 

                     SASKASSDHLVRAWLRTYGLPTIVTNCSNNYGPYHFPEKLIPLMILNALDGKPLPVYG 

                     DGMQIRDWLFVEDHARALYQVVTEGVVGETYNIGGHNEKANIEVVKTICALLEELAPE 

                     KPAGVARYEDLITFVQDRPGHDVRYAIDAAKISRELGWKPQETFESGLRKTVQWYLDN 

                     KTWWQNVLNGSYRLERLGTGK" 

     gene            complement(6526..7167) 

                     /gene="galE" 

     CDS             complement(6526..7167) 

                     /gene="galE" 

                     /codon_start=1 

                     /transl_table=11 

https://www.ncbi.nlm.nih.gov/Taxonomy/Utils/wprintgc.cgi?mode=c#SG11
https://www.ncbi.nlm.nih.gov/protein/2045760474
https://www.ncbi.nlm.nih.gov/nuccore/MN683860.1?from=4414&to=5280
https://www.ncbi.nlm.nih.gov/nuccore/MN683860.1?from=4414&to=5280
https://www.ncbi.nlm.nih.gov/Taxonomy/Utils/wprintgc.cgi?mode=c#SG11
https://www.ncbi.nlm.nih.gov/protein/2045760475
https://www.ncbi.nlm.nih.gov/nuccore/MN683860.1?from=5343&to=6410
https://www.ncbi.nlm.nih.gov/nuccore/MN683860.1?from=5343&to=6410
https://www.ncbi.nlm.nih.gov/Taxonomy/Utils/wprintgc.cgi?mode=c#SG11
https://www.ncbi.nlm.nih.gov/protein/2045760476
https://www.ncbi.nlm.nih.gov/nuccore/MN683860.1?from=6526&to=7167
https://www.ncbi.nlm.nih.gov/nuccore/MN683860.1?from=6526&to=7167
https://www.ncbi.nlm.nih.gov/Taxonomy/Utils/wprintgc.cgi?mode=c#SG11


                     /product="UDP-glucose 4-epimerase GalE" 

                     /protein_id="QVX24189.1" 

                     /translation="MRRAMIRKMPYTEDMRPGDTANPYGASKSMVERILTDIQKADPR 

                     WSVILLRYFNPIGAHESGLIGEQPNGIPNNLLPYICQVAAGKLPQLAVFGDDYPTPDG 

                     TGMRDYIHVMDLAEGHVAAMQAKSNVAGTHLLNLGSGRASSVLEIIRAFEAASGLTIP 

                     YEVKPRRAGDLACFYADPSYTKAQIGWQTQRDLTQMMEDSWRWVSNNPNGYDD" 

     CDS             complement(7225..7569) 

                     /codon_start=1 

                     /transl_table=11 

                     /product="misc-DNA methyltransferase" 

                     /protein_id="QVX24190.1" 

                     /translation="MNKQYPKINYIGNKEKIASWICDQLPSDVDTVADVFSGGCSFAY 

                     EAKKRGYRVITNDILAINYQIALALIENNHETLNDDDVAMIFSGSPHAGFMSQRYAEK 

                     FYFHDEYQQLDL" 

     gene            complement(7734..8564) 

                     /gene="dcm" 

     CDS             complement(7734..8564) 

                     /gene="dcm" 

                     /codon_start=1 

                     /transl_table=11 

                     /product="DNA (cytosine-5-)-methyltransferase" 

                     /protein_id="QVX24191.1" 

                     /translation="MHTPLTYIDLFSGAGGLSLGFEQAGFQQLLSVEMESDYCQTYRT 

                     NFPHHQLLQKDLTTLTEQDLINCLNGQAVDLIIGGPPCQGFSMAGKIGRTFTDDPRNH 

                     LFKEFVRIVKIVQPYFFVMENVARLYTHNSGKTRIEIIQAFQNIGYSVECKILSAADF 

                     GVPQIRSRVIFIGRRDKGKISFPEPLQISHQTVGSAIGHFPKLAAGESNPHVANHEAM 

                     NHSAQMLEKMAFVKNGGNRNDIPEPLRPKTGDIRKYIRYNSNKTSRLYYRRYAQSFSL 

                     " 

     CDS             complement(8595..10868) 

                     /codon_start=1 

                     /transl_table=11 

                     /product="tex-RNA-binding transcriptional accessory 

                     protein" 

                     /protein_id="QVX24192.1" 

                     /translation="MNITQILSQELSATAAQITAAVELLDDGATVPFIARYRKEATGG 

                     LDDTQLRRLAERLQYLRELEERKAVVLKSIEEQGKLSDDLRAQIEAADNKTALEDLYL 

                     PYKPKRRTKAQIAREHGLQPLADVLLAEQSQDVEAAAQGYLNENVPDAKAALDGARAI 

                     LMEQFAEDAELIGTLRDKLWNEAEIHAQVVGGKETEGEKFSDYFDHREPIRAMPSHRA 

                     LAVLRGRNEGVLNIALKYQPDDTPITQQSEYEQIIARRFKVSDGHKWLRDTVRLTWRA 

                     KIFLSLELEALNRLKEAADTDAITVFARNLKDLLLAAPAGRLTTLGLDPGYRNGVKCA 

                     VVDDTGKLLDTVIVYLHQENNMLATLSRLIKQHGVKLIAIGNGTASRETDKIAGELVR 

                     EMSKMGLHKIVVSEAGASIYSASELAAREFPDLDVSLRGAVSIARRLQDPLAELVKID 

                     PKSIGVGQYQHDVNQNQLAKSLDAVVEDCVNAVGVDVNTASAPLLARISGLNQTLAQN 

                     IVAYRDENGAFDSRKKLLKVPRLGEKTFEQAAGFLRINGGTEPLDASAVHPEAYPVVA 

https://www.ncbi.nlm.nih.gov/protein/2045760477
https://www.ncbi.nlm.nih.gov/nuccore/MN683860.1?from=7225&to=7569
https://www.ncbi.nlm.nih.gov/Taxonomy/Utils/wprintgc.cgi?mode=c#SG11
https://www.ncbi.nlm.nih.gov/protein/2045760478
https://www.ncbi.nlm.nih.gov/nuccore/MN683860.1?from=7734&to=8564
https://www.ncbi.nlm.nih.gov/nuccore/MN683860.1?from=7734&to=8564
https://www.ncbi.nlm.nih.gov/Taxonomy/Utils/wprintgc.cgi?mode=c#SG11
https://www.ncbi.nlm.nih.gov/protein/2045760479
https://www.ncbi.nlm.nih.gov/nuccore/MN683860.1?from=8595&to=10868
https://www.ncbi.nlm.nih.gov/Taxonomy/Utils/wprintgc.cgi?mode=c#SG11
https://www.ncbi.nlm.nih.gov/protein/2045760480


                     KMLAQQGITAAELIGNRERVKQIKASDFTDERFGLPTILDILSELEKPGRDPRGEFQT 

                     ASFAEGIHEISDLQVGMILEGVVSNVANFGAFVDIGVHQDGLVHISALSNKFVQDPRE 

                     VVKAGDVVKVKVLEVDAARKRIALTMRLDDEPGGAKHKMPSENRSRERTAGRKPQRND 

                     RAPANSAMADAFAKLKR" 

     gene            complement(10932..11582) 

                     /gene="ctrC" 

     CDS             complement(10932..11582) 

                     /gene="ctrC" 

                     /codon_start=1 

                     /transl_table=11 

                     /product="ABC transporter ATP-binding protein" 

                     /protein_id="QVX24193.1" 

                     /translation="MISVEHVSKRYLTRQGWRTVLHDISFKMEKGEKIGILGRNGAGK 

                     STLIRLISGVEPPTTGEIKRTMSISWPLAFSGAFQGSLTGMDNLRFICRIYNVDIDYV 

                     KAFTEEFSELGQYLYEPVKRYSSGMKARLAFALSLAVEFDCYLIDEVIAVGDSRFAAK 

                     CKYELFEKRKDRSIILVSHSHSAMKQYCDNAMVLEKGHMYQFEDMDKAYEYYNSLP" 

     CDS             complement(11579..12376) 

                     /codon_start=1 

                     /transl_table=11 

                     /product="ABC transporter permease" 

                     /protein_id="QVX24194.1" 

                     /translation="MKALHKTSFWESLAIQRRVIGALLMREIITRYGRNNIGFLWLFV 

                     EPLLMTFVIVLMWKFLKADRYSTLNIVAFAITGYPMLMMWRNASKRAVGSISSNASLL 

                     YHRNVRVLDTILARMILEIAGATIAQIVIMAVLIAIGWIEMPADMFYMLMAWLLMAFF 

                     AIGLGLVICSIAFNFEPFGKIWGTLTFVMMPLSGAFFFVHNLPPKVQEYALMIPMVHG 

                     TEMFRAGYFGDSVTTYENPWYILLCNLVLLLLGLAVVARFSKGVEPQ" 

     gene            complement(12376..13539) 

                     /gene="ctrB" 

     CDS             complement(12376..13539) 

                     /gene="ctrB" 

                     /codon_start=1 

                     /transl_table=11 

                     /product="capsule polysaccharide export inner-membrane 

                     protein CtrB" 

                     /protein_id="QVX24195.1" 

                     /translation="MSEQLPVAVATETKAERKKPKKKSWIKKLSPLFWVTVIIPTVIS 

                     LVYFGFFASDRFTSQSSFVVRSPKSQSSLNGLGAILQGTGFARAQDDIYTVGEYMRSR 

                     SSLDELRKILPVREFYETKGDAFSRFNGFGFRGEEEAFYQYYKNQVMINFDTVSGIST 

                     LNVTSFDALESKKINEALLKQGEALINQLNDRARADTVRYAEEVVKTAAERVKEASQN 

                     LTDYRIANGVFDLKAQSEVQMGLVSKLQDELIVIQTQLDQVKAVTPENPQIPGLQARE 

                     QSLRKEIDQQLRAISGGGHSSLSNQAAEYQRVYLENQLAEQQLAAAMTSLESAKVEAD 

                     RQQLYLEVISQPSLPDLAHEPKRLYNIVATLIIGLMVYGILSLLTASIREHKN" 

     gene            complement(13554..14729) 

                     /gene="ctrA" 

https://www.ncbi.nlm.nih.gov/nuccore/MN683860.1?from=10932&to=11582
https://www.ncbi.nlm.nih.gov/nuccore/MN683860.1?from=10932&to=11582
https://www.ncbi.nlm.nih.gov/Taxonomy/Utils/wprintgc.cgi?mode=c#SG11
https://www.ncbi.nlm.nih.gov/protein/2045760481
https://www.ncbi.nlm.nih.gov/nuccore/MN683860.1?from=11579&to=12376
https://www.ncbi.nlm.nih.gov/Taxonomy/Utils/wprintgc.cgi?mode=c#SG11
https://www.ncbi.nlm.nih.gov/protein/2045760482
https://www.ncbi.nlm.nih.gov/nuccore/MN683860.1?from=12376&to=13539
https://www.ncbi.nlm.nih.gov/nuccore/MN683860.1?from=12376&to=13539
https://www.ncbi.nlm.nih.gov/Taxonomy/Utils/wprintgc.cgi?mode=c#SG11
https://www.ncbi.nlm.nih.gov/protein/2045760483
https://www.ncbi.nlm.nih.gov/nuccore/MN683860.1?from=13554&to=14729


     CDS             complement(13554..14729) 

                     /gene="ctrA" 

                     /codon_start=1 

                     /transl_table=11 

                     /product="polysaccharide export protein" 

                     /protein_id="QVX24196.1" 

                     /translation="MFKVKFYIRHAVLLLCGSLIVGCSAIPSSGPSAKKIVSLGQQSE 

                     VQIPEVELIDVNHTVAQLLYKAQINQSFTQFGDGYASAGTLNIGDVLDIMIWEAPPAV 

                     LFGGGLSSMGSGSAHQTKLPEQLVTARGTVSVPFVGDISVVGKTPGQVQEIIKGRLKK 

                     MANQPQVMVRLVQNNAANVSVIRAGNSVRMPLTAAGERVLDAVAAVGGSTANVQDTNV 

                     QLTRGNVVRTVALEDLVANPRQNILLRRGDVVTMITNPYTFTSMGAVGRTQEIGFSAR 

                     GLSLSEAIGRMGGLQDRRSDARGVFVFRYTPLVELPAERQDKWIAQGYGSEAEIPTVY 

                     RVNMADAHSLFSMQRFPVKNKDVLYVSNAPLAEVQKFLSFVFSPVTSGANSINNLTN" 

     gene            14856..15989 

                     /gene="cssA" 

     CDS             14856..15989 

                     /gene="cssA" 

                     /codon_start=1 

                     /transl_table=11 

                     /product="UDP-N-acetylglucosamine 2-epimerase 

                     (hydrolyzing)" 

                     /protein_id="QVX24197.1" 

                     /translation="MKRILCITGTRADFGKLKPLLAYIENHPDLELHLIVTGMHMMKT 

                     YGRTCKEVTRENYQHTYLFSNQIQGEPMGAVLGNTITFISRLSDEIEPDMVMIHGDRL 

                     EALAGAAVGALSSRLVCHIEGGELSGTVDDSIRHSISKLSHIHLVANEQAVTRLVQMG 

                     EKRKHIHIIGSPDLDVMASSTLPSLEEVKEYYGLPYENYGISMFHPVTTEAHLMPQYA 

                     AQYFKALELSGQNIISIYPNNDTGTESILQELLKYQSDKFIAFPSIRFEYFLVLLKHA 

                     KFMVGNSSAGIREAPLYGVPSIDVGTRQSNRHMGKSIIHTDYETKNIFDAIQQACSLG 

                     KFEADDTFNGGDTRTSTERFAEVINNPETWNVSAQKRFIGLNL" 

     gene            15993..16679 

                     /gene="cssB" 

     CDS             15993..16679 

                     /gene="cssB" 

                     /codon_start=1 

                     /transl_table=11 

                     /product="N-acylneuraminate cytidylyltransferase" 

                     /protein_id="QVX24198.1" 

                     /translation="MEKQNIAVILARQNSKGLPLKNLRKMNGISLLGHTINAAISSKC 

                     FDRIIVSTDGGLIAEEAKNFGVEVVLRPAELASDTASSISGVIHALETIGSNSGTVTL 

                     LQPTSPLRTGAHIREAFSLFDEKIKGSVVSACPMEHHPLKTLLQINNGEYAPMRHLSD 

                     LEQPRQQLPQAFRPNGAIYINDTASLIANNCFFIAPTKLYIMSHQDSIDIDTELDLQQ 

                     AENILNHKES" 

     gene            16680..17729 

                     /gene="cssC" 

https://www.ncbi.nlm.nih.gov/nuccore/MN683860.1?from=13554&to=14729
https://www.ncbi.nlm.nih.gov/Taxonomy/Utils/wprintgc.cgi?mode=c#SG11
https://www.ncbi.nlm.nih.gov/protein/2045760484
https://www.ncbi.nlm.nih.gov/nuccore/MN683860.1?from=14856&to=15989
https://www.ncbi.nlm.nih.gov/nuccore/MN683860.1?from=14856&to=15989
https://www.ncbi.nlm.nih.gov/Taxonomy/Utils/wprintgc.cgi?mode=c#SG11
https://www.ncbi.nlm.nih.gov/protein/2045760485
https://www.ncbi.nlm.nih.gov/nuccore/MN683860.1?from=15993&to=16679
https://www.ncbi.nlm.nih.gov/nuccore/MN683860.1?from=15993&to=16679
https://www.ncbi.nlm.nih.gov/Taxonomy/Utils/wprintgc.cgi?mode=c#SG11
https://www.ncbi.nlm.nih.gov/protein/2045760486
https://www.ncbi.nlm.nih.gov/nuccore/MN683860.1?from=16680&to=17729


     CDS             16680..17729 

                     /gene="cssC" 

                     /codon_start=1 

                     /transl_table=11 

                     /product="polyhydroxyalkanoate synthesis repressor PhaR" 

                     /protein_id="QVX24199.1" 

                     /translation="MQNNNEFKIGNRSVGYNHEPLIICEIGINHEGSLKTAFEMVDAA 

                     YNAGAEVVKHQTHIVEDEMSDEAKQVIPGNADVSIYEIMERCALNEEDEIKLKEYVES 

                     KGMIFISTPFSRAAALRLQRMDIPAYKIGSGECNNYPLIKLVASFGKPIILSTGMNSI 

                     ESIKKSVEIIREAGVPYALLHCTNIYPTPYEDVRLGGMNDLSEAFPDAIIGLSDHTLD 

                     NYACLGAVALGGSILERHFTDRMDRPGPDIVCSMNPDTFKELKQGAHALKLARGGKKD 

                     TIIAGEKPTKDFAFASVVADKDIKKGELLSGDNLWVKRPGNGDFSVNEYETLFGKVAA 

                     CNIRKGAQIKKTDIE" 

     CDS             17810..19297 

                     /codon_start=1 

                     /transl_table=11 

                     /product="alpha-2,8-polysialyltransferase SiaD" 

                     /protein_id="QVX24200.1" 

                     /translation="MLKKIKKALFQPKKFFQDSMWLTTSPFYLTPPRNNLFVISNLGQ 

                     LNQVQSLIKIQKLTNNLLVILYTSKNLKMPKLVHQSANKNLFESIYLFELPRSPNNIT 

                     PKKLLYIYRSYKKILNIIQPAHLYMLSFTGHYSYLISIAKKKNITTHLIDEGTGTYAP 

                     LLESFSYHPTKLERYLIGNNLNIKGYIDHFDILHVPFPEYAKKIFNAKKYNRFFAHAG 

                     GISINNNIANLQKKYQISKNDYIFVSQRYPISDDLYYKSIVEILNSISLQIKGKIFIK 

                     LHPKEMGNNYVMSLFLNMVEINPRLVVINEPPFLIEPLIYLTNPKGIIGLASSSLIYT 

                     PLLSPSTQCLSIGELIINLIQKYSMVENTEMIQEHLEIIKKFNFINILNDLNGVISNP 

                     LFKTEETFETLLKSAEFAYKSKNYFQAIFYWQLASKNNITLLGHKALWYYNALYNVKQ 

                     IYKMEYSDIFYIDNISVDFHSKDKLTWEKIKHYYYSADNRIGRDR" 

     gene            complement(19793..20746) 

                     /gene="ctrG" 

     CDS             complement(19793..20746) 

                     /gene="ctrG" 

                     /codon_start=1 

                     /transl_table=11 

                     /product="hypothetical protein" 

                     /protein_id="QVX24201.1" 

                     /translation="MHQYYDAVILSVGNGLLKRFFKQNAQLNIASRPLIITLFPGVVF 

                     GDQASILSRMGADIVLYNNKHDFRIAEEYKKQYKLSCQNILYGYPIFRHASKGCHGEK 

                     IYFIDQVKIPFKKEERIYTLKKLISLAEKYPEKEFTILLRVADKDITVHQDKHSYIEL 

                     AKQFQLPSNLTIERKSTAQAFQEMGYCLSYSSTMLFEAECKGIPVGVVADLGFSKSYA 

                     NQHFLGSGVLVYFDQIDFTSPKIADPDWLDCYATKKVITTDEFNKLLKQVVPLQHDYQ 

                     EYLSAVNSIESTKTIFLRKFKKLIRDSKKFFYDSKWLRKVI" 

     gene            21127..22146 

                     /gene="galE2" 

     CDS             21127..22146 

https://www.ncbi.nlm.nih.gov/nuccore/MN683860.1?from=16680&to=17729
https://www.ncbi.nlm.nih.gov/Taxonomy/Utils/wprintgc.cgi?mode=c#SG11
https://www.ncbi.nlm.nih.gov/protein/2045760487
https://www.ncbi.nlm.nih.gov/nuccore/MN683860.1?from=17810&to=19297
https://www.ncbi.nlm.nih.gov/Taxonomy/Utils/wprintgc.cgi?mode=c#SG11
https://www.ncbi.nlm.nih.gov/protein/2045760488
https://www.ncbi.nlm.nih.gov/nuccore/MN683860.1?from=19793&to=20746
https://www.ncbi.nlm.nih.gov/nuccore/MN683860.1?from=19793&to=20746
https://www.ncbi.nlm.nih.gov/Taxonomy/Utils/wprintgc.cgi?mode=c#SG11
https://www.ncbi.nlm.nih.gov/protein/2045760489
https://www.ncbi.nlm.nih.gov/nuccore/MN683860.1?from=21127&to=22146
https://www.ncbi.nlm.nih.gov/nuccore/MN683860.1?from=21127&to=22146


                     /gene="galE2" 

                     /codon_start=1 

                     /transl_table=11 

                     /product="UDP-glucose 4-epimerase GalE" 

                     /protein_id="QVX24202.1" 

                     /translation="MKKILVTGGTGFIGSHTVVSLLKSGHQVVILDNLCNSSINILPR 

                     LKTITGQEIPFYQGDIRDREILRRIFAENRIDSVIHFAGLKAVGESVAEPMKYYDNNV 

                     SGSLVLAEEMARAGVFSIVFSSSATVYGDPGKVPYTEDMRPGDTANPYGASKAMVERM 

                     LTDIQKADPRWSVILLRYFNPIGAHESGLIGEQPNGIPNNLLPYICQVAAGKLPQLAV 

                     FGDDYPTPDGTGMRDYIHVMDLAEGHVAAMQAKSNVAGTHLLNLGSGRASSVLEIIRA 

                     FEAASGLTIPYEVKPRRAGDLACFYADPSYTKAQIGWQTQRDLTQMMEDSWRWVSRNP 

                     NGYGD" 

     CDS             22147..22791 

                     /codon_start=1 

                     /transl_table=11 

                     /product="NAD-dependent epimerase/dehydratase family" 

                     /protein_id="QVX24203.1" 

                     /translation="MQTANKKTILVTGGAGFIGSAVVRHIIQNTQDSVVNLDKLTYAG 

                     NLESLTDIADNPRYAFEQVDICDRAELDRVFAQHRPDAVMHLAAESHVDRSIGSAGEF 

                     IQTNIVGTFNLLEAARAYWQQMPSEQHEAFRFHHISTDEVYGDLGGTDDLFTETAPYA 

                     PSNPYSASKASSDHLVRAWLRTYGLPTIVTNCSNNYGPYHFPEKTHSFDDSERA" 

ORIGIN       

        1 cggcggtaaa catcaatgcg gcttcgcagc aggagttgga ggcgctgccg ggcataggcc 

       61 ctgcggtgct ggcgaagctg aaggatcagg cttccgtcgg cgcgcctgca ccaaaaggcc 

      121 cagccaaacc agtgctgccc gcggataaaa aataaaatag ggggaagtct gcagccgcat 

      181 caaatgccgt ctgaacatgc gttcgggcgg cgtttttata acaaaaacac ttcatggcgg 

      241 ttggttttat gcctatctaa gtttttgtgt cgtgcatacc tgaagatttc agacggcatc 

      301 ggtttatgct gtctgaaaag tgtattccgt ttcagtttgt aagctatggc agtctgtttg 

      361 tcttgtgttt tgcgcaattg cccttatttt aagccgtgat tttattttga attagatgaa 

      421 aaaatgagta atcaagattt ttatgcgacg ctgggtgtgg caagaacagc taccgatgat 

      481 gagattaaaa aagcctaccg gaaattggca atgaaatacc atcccgaccg caatcctgac 

      541 aataaagagg cggaagagaa gtttaaagaa gtacaaaagg cgtatgaaac tttgtccgac 

      601 aaggaaaagc gcgctatgta cgaccagtat ggtcatgcgg cgtttgaagg cggcggacag 

      661 gggggcttcg gagggtttgg cggatttggc ggtgcgcagg gttttgactt tggggatatt 

      721 ttcagccaaa tgtttggagg cggttcgggg cgcgcccagc ctgattatca gggtgaggac 

      781 gttcaagtcg gtatcgaaat cacgcttgaa gaagccgcaa aaggtgtgaa gaaacgcatc 

      841 aatattccga cttatgaagc gtgtgatgtc tgtaacggca gtggcgcgaa accggggaca 

      901 tccccggaaa cctgcccgac ttgcaaaggt tcgggtacgg tgcacatcca gcaggcgatt 

      961 ttccgtatgc agcagacttg tccgacctgc cacggtgcgg gcaaacacat taaagaacct 

     1021 tgcgtcaaat gccgtggcgc ggggcggaat aaggcggtca agacggtgga agtcaatatt 

     1081 cccgccggta tcgatgacgg gcagcgtatc cgtttgagcg gcgaaggcgg gccgggtatg 

     1141 cacggtgcgc ctgccggcga cttgtatgta accgtccgca ttcgggcgca taagattttc 

     1201 caacgcgacg gtctggactt gcattgcgaa ctgccgatca gttttgccac ggctgctttg 

     1261 ggcggggagt tggaagtgcc gaccttggac ggaaaggtca agctcaccgt ccccaaagaa 
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     1321 acccaaaccg gcaggaggat gcgcgtgaag ggtaagggtg tcaaatcttt acgcagcagc 

     1381 gcgaccggcg atttgtactg ccatattgtt gtcgaaacgc ctgtcaattt gaccgaccgt 

     1441 caaaaagagc ttttggaaga atttgagcgg atttctaccg gcttggaaaa ccaaacaccg 

     1501 cgcaagaaat cgtttttaga caagctgcgc gatttgtttg attgatttta aggttcggaa 

     1561 acaagcagcc gtatcgggga atctccctga tacggctgtt tttgtttgtt taaaaatagt 

     1621 ttttattttc aatggggtat ggggcagggt gggataactg tttttaactg ttctttttaa 

     1681 aacttgacat catggcgcga tgccaacaat atgtgaacgt ctgttgtcaa aggaagaata 

     1741 atgaataaat ctttatccgg gtcggtagaa gaataccgcg aactgacgct ccgaggcatg 

     1801 atactcggtg cattgatcac tgtaattttt actgcgtcca acgtttacct cggtttgaaa 

     1861 gtcgggctga cctttgcctc gtcgattccg gcggcggtga tttcgatggc ggttttaaag 

     1921 tttttcaaag gcagcaatat tttggaaaac aacatggtgc agacccaagc ttcggcggcg 

     1981 ggtacgcttt cgaccatcat cttcgtcctg cccggtttgc tgatggcggg ctactggagc 

     2041 ggtttcccgt tctggcagac gacgctttta tgtattgccg gcgggatttt gggggtgatt 

     2101 ttcaccattc cgctgcgtta cgcgatggtg gtgaaaagcg atttgcctta tccggaaggt 

     2161 gtggcggctg ctgaaatttt gaaagtgggc ggtcatgaag aaggggataa ccgtcagggc 

     2221 ggcagcggca tcaaagagct ggcggccggc ggtgcgttgg cgggattgat gagcttttgc 

     2281 gccggaggtc tgcgcgtgat tgccgacagc gcgagttatt ggtttaaaag cggtacggcg 

     2341 attttccagc tgccgatggg cttttcactg gcattgttgg gcgcgggcta tttggtcgga 

     2401 ctgacgggcg gtatcgccat cctgttgggc atttcgattg cttggggcat tgccgtgccg 

     2461 tatttctcct cacacattcc gcaaccttcc gatatggaaa tggcggcgtt tgcgatgaag 

     2521 ctgtggaagg agaaagtgcg ttttatcggt gcggggacta ttggcattgc ggcggtttgg 

     2581 acgctgttga tgctgctcaa gccgatggtg gaaggcatga agatgtcgtt caagagtttt 

     2641 ggcggcggtg cgcccgctgc ggaacgcgcc gaacaggatt tgtcgcctaa ggctatgatt 

     2701 ttttgggtgc tggcgatgat gtttgtttta ggcgtgtcgt tttaccactt tatcggcgat 

     2761 tcgcacatta cgggcggcat ggcttggctt ttggtggtcg tttgcacgct tttggcttcc 

     2821 gtcatcggct ttttggtcgc cgccgcctgc ggttatatgg caggtttggt cggctcgtct 

     2881 tccagcccga tttccggcgt gggcatcgtg tccgtcgtcg ttatttcact ggttttgctg 

     2941 ctggtaggcg aatccggagg tttgttggcg gatgaggcta accgcaaatt tttgctggca 

     3001 ctgactttgt tttgcggctc ggcagtaatc tgcgtggctt cgatttccaa tgacaacctg 

     3061 caagacttga aaaccggcta cctgctcaaa gccacgcctt ggcggcagca agtcgccctg 

     3121 attatcggct gtatcgttgg tgcgctggtt atttcgcccg tgttggaact gctttacgaa 

     3181 gcctacggct ttaccggcgc aatgccgcgc gaaggcatgg atgcggcgca ggctttggca 

     3241 gcccctcaag cgactttgat gacgaccatc gcgtcgggca ttttcgccca caaccttgaa 

     3301 tgggtctata tctttaccgg catcgcgatt ggcgcggtgt tgattgccgc cgatttggtg 

     3361 ttgaaaaaat catcaggcgg caaacttgcc ctgcccgtcc ttgcggtcgg tatgggtatt 

     3421 tatctgccgc cgtccgtcaa tatgcccatc gtggcaggcg cggtgttggc ggcggtgttg 

     3481 aaacacatca tcggtaaaaa agcggaaaac cgtgaaggcc gtctgaaaaa cgccgagcgc 

     3541 atcggaacct tgttctccgc cggtctgatt gtcggtgaaa gtctgattgg tgtgattatg 

     3601 gcgtttatta ttgccttctc cgtgaccaac ggcggctcgg acgcgccgct cgcgttgaat 

     3661 ctgcaaaact gggatgccgc cgcttcttgg ctgggcttgg cgttcttcgt taccgggatg 

     3721 tttttctttg cacagcgcgt actgaaggcg ggtaggtagc ctgtcggaga aaatgccgtc 

     3781 tgaaacgttc agacggcatt ttttatcggg aaagtgtaag gcggagcttt tcggcttgcg 

     3841 cccacgtttt gccggcaagg tctttgggcg acagcagcgg cgcggtttga agcggccagc 

     3901 ctatgccgat tgccgggtcg ttccatatta aaacctgttc ggcttcaggc ttgtaatagt 



     3961 ccgtgcattt gtaggtaagt tcggtcgtgt cgctcaaaac gtaaaacccg tgcgcgaagc 

     4021 cttcgggtat ccaaagctgg cattggtttt gcgcggacag ggttgcgccc gcccatttgc 

     4081 cgaaagtcgg cgaaccttcg cgcatatcga cggccacgtc gaacacttcg ccgacaacta 

     4141 cgcgtacgag tttgccttgt gtgttttcgg tttggtagtg caggccgcgc aatacgcctt 

     4201 tgccggattt ggagtggttt tcctgcacga aggtgcgttc gcagacttgg gttttaaacc 

     4261 acycgtcgcg gaaggtttcc ataaaaaagc cgcgcgcgtc gccgaagact tggggctcaa 

     4321 gcagttttac gtcaggaatg gcggtatcaa tgatgttcat ctttttatct ttcagctaaa 

     4381 ggccgtctga aaagtttcag acggcctcaa acattatttt ttcaacaggc gcagcaaata 

     4441 ttggccgtat tggtttttcg ccatcgggcg cgccaattct tccagttttt catcggaaag 

     4501 ccaaccgttg cgccaagcga tttcttccag gcaggcgatg tgcaggtttt ggatgttttg 

     4561 cacggtttgg acgaacgaag ccgcctcgtg caggctttcg tgcgtaccgg tgtccagcca 

     4621 cgcgaaaccg cgtcccaata tttgaacgga gagcgagccg tcttccaaat acatccggtt 

     4681 gaggtcggta atttccaatt cgccgcgtgc ggacggtttg atttgtttgg cgaactcgac 

     4741 ggcacggttg tcgtagaagt acaagccggt taccgcccaa tcggatttgg gccgttgcgg 

     4801 tttttcttcg atggaaacgg cgcggaagtt ttcgttaaat tcaaccacgc cgaaacgttc 

     4861 ggggtttttg acctgataag caaacacggt tgcgccgtgc gtttgcgctg ccgcctgttt 

     4921 caatgtttgc gtaaacgact gaccgtaaaa aatattgtcg cccaaaacca agcaaacatt 

     4981 gtcgttgccg ataaattctt cgccgatgat aaatgcctgt gccaagccgt ccggactggg 

     5041 ttgcacggca taactgatgg aaatgccgaa atcgctgccg tcgccaagca ggcgtttgaa 

     5101 agaggcgttg tcttcaggcg cggtaatcac caaaatatcg cggattcccg ccagcatcaa 

     5161 aaccgacaag gggtaataaa tcatcggttt gtcgtacacg ggcaggagct gtttggatac 

     5221 gccgcgcgtg atggggtaga ggcgcgtgcc gctgccgcct gccagtatga tgcctttcat 

     5281 cttttctttc ttcctttgcg atgggttttc agacggcatt gcgtcgggat gccgtctgaa 

     5341 aactattttc cagtacctaa acgttccaaa cgatagctgc cgttcaatac attttgccac 

     5401 caggttttgt tgtccagata ccattgcacg gttttgcgga ggccggactc gaaggtttcc 

     5461 tgcggtttcc agcctagttc cctactgatt ttggctgcat caatggcgta gcgcacgtca 

     5521 tggccggggc ggtcttgtac gaaagtaatc aaatcttcat aacgcgccac accggccggt 

     5581 ttttcgggag cgagttcttc cagcagggcg cagatggttt tgacgacttc aatattggct 

     5641 ttttcattgt ggccgccgat attgtaggtt tcgccgacaa caccttcggt aacaacctga 

     5701 tacagtgcgc gcgcgtggtc ttcgacaaac agccagtcgc ggatttgcat accgtcgccg 

     5761 tacacaggca gcggtttgcc gtcaagcgcg ttcagaatca tcaaaggaat gagtttttcc 

     5821 ggaaaatggt aaggaccgta gttgttggag cagttggtta caatggtcgg caagccgtaa 

     5881 gtacgcaacc acgcgcggac gaggtggtcg ctggacgctt tagaggcaga gtaggggytg 

     5941 gacggcgcrt akggcgcggt ttcggtaaac aaatcgtccg tgccgcctaa atcgccatag 

     6001 acttcatcgg tggaaatatg gtggaaacgg aaggcttcgt gctgttcaga cggcatttgt 

     6061 tgccagtagg cgcgggctgc ttcaagcaga ttgaatgtgc cgacgatatt ggtttggata 

     6121 aactcgcctg ccgaaccgat agagcggtcg acatggcttt ccgccgccaa gtgcatcacg 

     6181 gcatctggcc ggtgttgtgc gaatacgcgg tcgagttcgg cgcggtcgca aatgtccact 

     6241 tgctcgaaag catagcgggg attatcggca atgtcggtca gcgattcgag attgcccgcg 

     6301 taggtcagtt tgtcgaggtt gacgacggaa tcttgggtgt tttgaatgat atggcggaca 

     6361 acggcagagc cgataaagcc cgcaccgccg gtaacaagga tttttctcat aaatttcaga 

     6421 ggatagccaa aaaatataaa cagattatag cagacagaat gtgtgttttt cagataaaga 

     6481 ggccgtctga aaacatctct ttcagacggc ctgtatcagg tcaacttaat cgtcgtagcc 

     6541 attcggatta ttactcaccc agcgccatga gtcttccatc atttgggtta aatcacgctg 



     6601 ggtttgccag ccgatttgcg cctttgtata ggaagggtcg gcatagaagc acgccaaatc 

     6661 accggcacgg cgcggtttga cttcatacgg aatcgtcaaa cccgaagctg cttcaaatgc 

     6721 gcggatgatt tccaacaccg aagaagcgcg gccggagcct aagttcagca aatgcgtgcc 

     6781 tgctacatta ctttttgcct gcatagccgc gacatggcct tctgccaaat ccatcacatg 

     6841 aatatagtca cgcatccccg tgccgtcggg ggtagggtag tcatcgccaa ataccgccaa 

     6901 ttgcggcagt ttgcctgccg ccacttggca gatataaggc aacaaattat tcgggatgcc 

     6961 gtttggctgc tcgccaatca aaccactttc gtgcgcgcca atcggattga aataacgcaa 

     7021 caaaatcacg ctccagcgcg gatcggcttt ttgaatatca gtgagaatgc gctcaaccat 

     7081 tgatttcgat gcgccataag gattagcggt atcgcccggg cgcatatctt ccgtataggg 

     7141 cattttacgt atcatggcgc gacgcattaa agtaaacgcc aaagcgcgtt tatactggtt 

     7201 atccagtttc cctatatttt tacgttacaa atcaagttgt tggtattcat cgtgaaaata 

     7261 gaatttttcg gcataacgct gactcataaa accggcatgc gggctgcctg aaaaaatcat 

     7321 tgcgacatca tcgtcattta atgtttcatg gttgttttct attaatgcta aagcaatttg 

     7381 gtaattaatt gccaaaatat cgttagtaat cacacgatag ccgcgttttt tggcttcgta 

     7441 ggcaaaggaa cagcctccac taaatacatc tgcaactgta tctacatcag acggaagctg 

     7501 gtcacaaatc caggaagcta ttttctcttt attaccgata tagttaattt tcggatattg 

     7561 cttattcatt ttcactcatt tttaaaatac tttcagcaat agcttttgcc aataaaggcg 

     7621 gtacggcgtt accaacctgc tgctgctggg caattttgct gccgcaaaaa ataaaattat 

     7681 cagggaaaga ttgtaaggca gctaattcac gaacggttaa cgcccgattc tgttcatagt 

     7741 gaaaaacttt gcgcatatct cctgtaatac aaacggctgg ttttgttgct gttgtaacgg 

     7801 atgtatttac ggatatcacc tgttttcgga cgtaatggtt caggaatatc gttacggtta 

     7861 cctccatttt taacaaatgc cattttttct aacatttgtg ccgaatgatt catagcttca 

     7921 tgatttgcaa cgtgtggatt gctttcgcca gcagccagtt ttggaaaatg tcctattgct 

     7981 gatccaacag tctgatggga aatctgcaaa ggttcgggaa aggaaatttt gcctttatcc 

     8041 ctcctcccga taaatatcac tcggctacgt atctgaggaa caccgaaatc ggctgcactc 

     8101 agtatcttac attccaccga ataaccgata ttctgaaatg cttgaataat ctcaatacgt 

     8161 gttttacctg aattgtgtgt atagagtcgc gctacatttt ccataacaaa aaaatatggt 

     8221 tggacaattt taactattcg gacaaactct ttaaataaat ggttgcgtgg gtcatctgta 

     8281 aatgtccgtc caatctttcc tgccatacta aaaccttgac aaggtggtcc tccaataatc 

     8341 aaatcaactg cttgtccgtt aagacaattg attaaatctt gttcggttag tgtggttaaa 

     8401 tctttttgca gtaattgatg atgggggaag ttggtacggt aagtctgaca ataatcagac 

     8461 tccatttcaa cagaaagcaa ttgttggaat ccggcttgtt caaaacccaa ggataggcct 

     8521 cctgctcctg agaaaaggtc aatataggta agtggtgtgt gcataagtca aaatccataa 

     8581 actcttcgat tattttaccg cttcagcttc gcaaacgcat ccgccatcgc cgaattggct 

     8641 ggggcgcggt cgttgcgttg gggtttgcgg ccggctgtcc gttcgcggct gcggttttca 

     8701 gacggcattt tatgttttgc gccgcccggt tcgtcatcca agcgcatggt cagcgcgatg 

     8761 cgtttgcgtg cagcatcgac ttccagcact ttcactttca ccacgtcgcc agctttcacc 

     8821 acttcgcgcg ggtcttggac gaacttgttg gacagggcgg agatgtgcac caagccgtcc 

     8881 tgatggacgc cgatgtccac gaacgcgccg aagttggcga cgttggaaac cacgccttcg 

     8941 agtatcatac cgacttgcaa gtcgctgatt tcgtggatac cttcggcaaa cgatgccgtc 

     9001 tgaaactcgc cgcgcggatc acggccgggt ttttccagtt cggacaggat gtccaaaatg 

     9061 gtcggcaggc cgaagcgttc gtcggtgaag tcggacgctt tgatttgctt cacgcgctcg 

     9121 cggttgccga tgagttcggc ggcggtaatg ccttgttgcg ccagcatttt ggcgacgacg 

     9181 ggataggctt cggggtggac ggcgctcgcg tccagcggct ctgtgccgcc gttaatccgc 



     9241 aaaaagcctg ccgcctgctc gaaggttttt tcgcccaaac gcggtacttt cagcaatttt 

     9301 ttgcggctgt cgaacgcgcc gttttcatcg cggtaggcaa cgatgttttg ggcaagggtt 

     9361 tgattcaagc cggaaatccg cgccaagagc ggggcggagg cggtattcac gtccacgccg 

     9421 acggcgttca cgcagtcttc gaccactgcg tccagcgatt tggcgagctg gttttggttc 

     9481 acatcgtgct gatactggcc cacgccgatg gatttagggt cgattttgac caactcggca 

     9541 agcgggtctt gcagcctgcg ggcgatggac accgcgccgc gcagggaaac gtccaagtcg 

     9601 gggaactcgc gcgccgccag ttcggacgcg gaataaatcg acgcgccggc ttcggacacg 

     9661 acgattttat gcagccccat tttcgacatt tcacgcacca gttcgcccgc gattttgtcg 

     9721 gtttcacggc tggcggtgcc gttaccgatg gcgatgagct tcacgccgtg ctgtttaatc 

     9781 aggcgcgaca gcgttgccaa catattgttt tcttgatgca aatagacgat gacggtatcc 

     9841 agcagcttgc cggtgtcgtc caccacggcg catttcacgc cgttgcggta gccggggtcg 

     9901 agacccagcg tggtcagccg tccggcgggc gcagcaagca gcaagtcttt gagattgcgg 

     9961 gcgaacacgg taatcgcgtc ggtgtcggcg gcttctttca aacgattgag agcttcaagt 

    10021 tccaacgaca aaaagatttt cgcgcgccaa gtcaggcgca cggtgtcgcg cagccatttg 

    10081 tggccgtctg aaactttgaa gcggcgggcg atgatttgct cgtattcgct ttgctgcgta 

    10141 atcggcgtgt cgtcgggctg atatttgagc gcgatgttca acacgccttc gttgcgtccg 

    10201 cgcaaaaccg ccagcgcacg atggctgggc atcgcacgaa taggttcgcg gtggtcaaaa 

    10261 taatcgctga atttttcgcc ttcggtttct ttgcctccaa caacttgcgc gtggatttcg 

    10321 gcttcgttcc acagcttgtc gcgcagcgtg ccgatgagtt ccgcgtcttc ggcaaactgc 

    10381 tccatcagaa tcgcacgcgc gccgtccaac gcggctttgg catcggggac gttttcgttc 

    10441 aggtagcctt gtgcggcggc ttccacgtcc tgcgactgct cggcaagcaa cacgtccgcc 

    10501 agcggctgca aaccgtgttc gcgcgcgatt tgcgctttgg tgcggcgttt gggtttgtag 

    10561 ggcagataca ggtcttccag cgcggttttg ttatcggcgg cttcgatttg cgccctgagg 

    10621 tcgtctgaaa gcttgccttg ctcttcaatg ctttttaaaa caacggcttt gcgctcttcc 

    10681 aactcgcgca gatattgcag ccgctcggca agccggcgca actgcgtatc gtccaacccg 

    10741 cccgtcgctt ccttgcggta gcgggcgata aacggcacgg tcgcgccgtc gtccaaaagc 

    10801 tcgacggcgg cggtgatttg cgcggcagtc gcggagagtt cttgggaaag aatttgagta 

    10861 atgttcatca atagaattcc aacggacagg ccgtctgaaa tttcagacgg cctgatttaa 

    10921 aaacaatcgc tttaaggcag cgaattataa tattcgtagg ctttgtccat atcttcaaac 

    10981 tggtacatat gccctttttc cagcaccatc gcattatcgc aatattgctt catggcgctg 

    11041 tggctgtgcg acaccaagat gatggaacgg tctttgcgtt tttcaaacag ctcatattta 

    11101 catttagctg caaaacgtga gtcgcccacc gcaatcactt cgtcaatcag gtaacagtca 

    11161 aactccaccg ccaacgacag cgcaaaagcc aaacgcgctt tcatacctga agaatagcgt 

    11221 ttcaccggct catacaaata ttgccccagc tccgaaaatt cttccgtaaa cgctttcaca 

    11281 taatcgatat cgacattata aatccggcag ataaaacgca gattatccat cccggtcagg 

    11341 cttccttgga aggcaccgga aaacgccagc ggccaagaaa tactcattgt ccgcttgatt 

    11401 tcacccgtgg tcggcggctc aacgccactg atcaaacgga tgagcgtcga tttacctgca 

    11461 ccgttgcggc cgagaatacc gattttctcg cccttctcca ttttgaagct aatatcgtgc 

    11521 aagactgtcc gccaaccttg gcgggtcaga tagcgtttgg aaacgtgttc aactgaaatc 

    11581 attgcggctc aacccctttg ctgaatctcg ccaccaccgc caaaccaagc agcagcaaaa 

    11641 ccaagttaca caacaaaata taccaaggat tttcgtaagt cgtgacgctg tcgccaaaat 

    11701 atccggcacg gaacatttct gtgccatgca ccatcgggat catcaatgca tactcttgca 

    11761 ctttcggagg caaattatgt acaaaaaaga atgcacccga taacggcatc atcacaaaag 

    11821 tcaatgtgcc ccaaatcttg ccaaacggct cgaaattaaa ggcaatcgaa caaatcacca 



    11881 aacccaaacc aatcgcaaaa aaagccatca aaagccaagc catcagcata taaaacatat 

    11941 ctgccggcat ttcaatccag ccaatcgcaa tcaataccgc cataatcaca atctgcgcaa 

    12001 tggttgcacc agcaatttcc aaaatcatgc gcgccaagat ggtatccaaa actcttacat 

    12061 tgcggtgata aagcaagctg gcatttgaag aaatcgaccc aactgcccgt tttgaggcat 

    12121 tacgccacat catcaacatc ggatagccag taatcgcaaa tgcgacaata ttcaaagttg 

    12181 aatatcggtc tgcctttaaa aatttccaca tcaagacgat aacgaatgtc atcagcaacg 

    12241 gctcaacaaa cagccataaa aagccaatat tattgcgacc gtaacgggtg ataatttccc 

    12301 gcatcaaaag cgcaccgatt acgcgccttt gaatggctaa agattcccaa aatgatgttt 

    12361 tatgcaaggc tttcatcagt ttttatgctc acgaatgctg gcagtcaaca ggctcaaaat 

    12421 accataaacc atcaagccga taatcagagt ggcaacaatg ttgtataacc gtttaggctc 

    12481 atgtgccaaa tccggcaggc tcggttgcga gatcacttcc aaataaagct gctgacggtc 

    12541 tgcttcaacc ttggcacttt ccaaagaagt catggcggct gccaactgct gctctgccaa 

    12601 ctggttttcc aaatacacac gctgatattc ggcagcctga ttagacaacg aagaatgccc 

    12661 accgcccgaa atggcacgta actgttggtc aatttcttta cgcaagctct gctcacgcgc 

    12721 ctgcaaaccc ggaatctgcg gattctccgg agtgactgct ttcacctgat ccagctgggt 

    12781 ttgaatcaca atcaattcat cttgcagctt ggaaaccaac cccatttgca cttccgattg 

    12841 cgctttcaaa tcaaaaacgc cattggcaat ccggtaatcc gtcagattct gagaggcttc 

    12901 ctttacccgc tctgccgccg ttttcactac ttcttccgca tagcgcaccg tatcagcacg 

    12961 tgcacgatcg ttcaactggt taatcaatgc ttcaccttgt tttaacaaag cctcattgat 

    13021 tttcttagat tccagcgcat caaaggaagt tacattcaac gtggaaatac ccgaaaccgt 

    13081 atcaaaattg atcatcacct gatttttata gtattgataa aaagcctctt cctcgccacg 

    13141 gaacccaaac ccattaaagc ggctgaacgc atcacctttg gtttcataaa actcacgcac 

    13201 cggcaagatt ttacgcagtt catccaaaga cgagcgcgaa cgcatatact ccccaaccgt 

    13261 gtaaatatca tcttgcgcac gggcaaaacc tgtgccctgc aaaatggcac ccaggccatt 

    13321 gagagaagat tggcttttag gcgagcgcac cacaaagctc gattgcgacg taaaacgatc 

    13381 ggaagcgaag aagccgaaat acaccaacga aattaccgta gggataatca ccgttaccca 

    13441 aaataaaggg cttagctttt taatccaact tttctttttc ggctttttac gctcggcttt 

    13501 ggtttcagtg gcaactgcca caggaagttg ctcagacatc ttaattactc acattaatta 

    13561 gttaaattat taatactgtt cgcgccactg gtaaccggcg agaacacaaa cgacaagaat 

    13621 ttctgcactt cagccaacgg cgcattcgac acatacaata catctttatt cttcacagga 

    13681 aagcgctgca tagaaaatag cgaatgcgca tcagccatat tcacacgata taccgttgga 

    13741 atctctgcct cactgccata accttgagca atccatttat cctgacgttc tgccggcaat 

    13801 tccaccaatg gcgtatagcg gaacacaaac acaccacgcg catcagaacg gcgatcttgc 

    13861 aaaccgccca tacggccaat ggcttcagaa agcgataagc ctctggctga aaaaccgatt 

    13921 tcttgtgttc tccccaccgc acccatagac gtaaaggtat agggattggt aatcatggta 

    13981 accacatcac cgcgacgcag caaaatattt tgtcgcggat ttgcaactaa atcttccaag 

    14041 gcaacagttc gtactacatt gccacgtgtc agctgcacat tcgtatcctg cacatttgcc 

    14101 gttgaaccac ctaccgcagc caccgcatcc aacacacgct caccggctgc cgtcagcggc 

    14161 atacgcacac tattcccagc acgaatcacc gacacattcg ccgcattatt ctgcaccaaa 

    14221 cgcaccatca cttgtggctg attggccatt tttttcaggc ggcctttaat aatttcctga 

    14281 acctgaccag gcgttttacc gaccaccgaa atatcgccaa caaacggcac agaaaccgta 

    14341 ccacgtgccg tgaccaactg ctctggcaac ttagtttgat gcgcactacc cgagcccatc 

    14401 gaagaaaggc caccaccaaa caatactgcc ggcggcgctt cccaaatcat aatatccaat 

    14461 acatcaccaa tatttagcgt accagccgaa gcataaccat cgccaaactg agtgaatgac 



    14521 tgatttatct gagccttata taataactga gcaaccgtat gattcacatc aatcagctcc 

    14581 acttcaggaa tttgaacttc agattgttgc cctaaagaga caattttttt tgcgctgggg 

    14641 cctgatgaag gaatcgcaga gcatcctaca attaaacttc cacacaataa taatactgcg 

    14701 tgacgaatat aaaatttcac tttaaacaca agccaaatcc taatataatt ataaatggcc 

    14761 taattatagc acttaatcga aataaattta tgagtacgta gagtataatt agtattcttc 

    14821 tttccaactt ccttatactt atagattcta aaatcatgaa aagaattctt tgcattacag 

    14881 gtaccagagc cgacttcggc aagctaaaac ctttattagc ctatattgaa aatcacccag 

    14941 accttgaatt gcatttgatt gtaactggta tgcatatgat gaaaacatat ggcagaacct 

    15001 gcaaggaagt aactcgagaa aactatcaac atacatatct gttttcaaat caaatccaag 

    15061 gtgaaccaat gggtgccgtt ttaggcaata ccattacgtt tatctctcgt ctatctgatg 

    15121 aaattgaacc tgatatggtc atgattcacg gcgaccgttt agaagcacta gcaggcgcag 

    15181 ctgtaggtgc attaagcagc cgtttagttt gccatatcga aggtggtgaa ctatctggta 

    15241 cagtagatga ctccattcgt cattctatta gtaaactttc tcatatccac ttggtagcaa 

    15301 atgaacaagc tgtcactcgc ctagtgcaaa tgggagaaaa aagaaagcat attcacatca 

    15361 tcggctcccc cgatttagat gttatggcct cttccaccct cccatcctta gaagaagtca 

    15421 aagaatatta cggtttacca tacgaaaatt atggtatttc tatgtttcac cccgtgacta 

    15481 cagaagcaca tttaatgcca caatatgcgg cccaatattt caaagcatta gaattaagtg 

    15541 gccaaaatat cattagcatc taccctaata atgacactgg cactgaaagt attctgcaag 

    15601 aattattaaa atatcaatct gataaattta ttgcatttcc ttccattcga tttgaatatt 

    15661 ttttagtctt attgaaacat gctaaattta tggtcggcaa ctcaagtgca ggtattagag 

    15721 aagctcctct ctacggtgtc ccttcaattg atgttggtac acgccaaagt aaccgccata 

    15781 tgggaaaatc tattattcat acagattatg aaactaaaaa tatctttgat gcgattcaac 

    15841 aagcatgcag tttaggcaaa tttgaagcag atgatacctt taatggcgga gatactcgca 

    15901 ccagcacaga aagatttgct gaagtaatca acaatcctga aacgtggaat gtttctgctc 

    15961 aaaaacgttt tatcggtttg aatctttaaa ttatggaaaa acaaaatatt gcggttatac 

    16021 ttgcgcgcca aaactccaaa ggattgccat taaaaaatct ccggaaaatg aatggcatat 

    16081 cattacttgg tcatacaatt aatgctgcta tatcatcaaa gtgttttgac cgcataattg 

    16141 tttcgactga tggcgggtta attgcagaag aagctaaaaa tttcggtgtc gaagtcgtcc 

    16201 tacgccctgc agagctggcc tccgatacag ccagctctat ttcaggtgta atacatgctt 

    16261 tagaaacaat tggcagtaat tccggcacag taaccctatt acaaccaacc agtccattac 

    16321 gcacaggggc tcatattcgt gaagcttttt ctctatttga tgagaaaata aaaggatccg 

    16381 ttgtctctgc atgcccaatg gagcatcatc cactaaaaac cctgcttcaa atcaataatg 

    16441 gcgaatatgc ccccatgcgc catctaagcg atttggagca gcctcgccaa caattacctc 

    16501 aggcatttag gcctaatggt gcaatttaca ttaatgatac tgcttcacta attgcaaata 

    16561 attgtttttt tatcgcccca accaaacttt atattatgtc tcatcaagac tctatcgata 

    16621 ttgatactga gcttgattta caacaggcag aaaacattct taatcacaag gaaagctaaa 

    16681 tgcaaaacaa caacgaattt aaaattggta atcgttcagt aggttacaac cacgaaccat 

    16741 tgattatctg tgaaatcggc atcaatcatg aaggctcttt aaaaacagct tttgaaatgg 

    16801 ttgatgctgc ctataatgca ggcgctgaag ttgttaaaca tcaaacacac atcgttgaag 

    16861 acgaaatgtc tgatgaggcc aaacaagtca ttccaggcaa tgcagatgtc tctatttatg 

    16921 aaattatgga acgttgcgcc ctgaatgaag aagatgagat taaattaaaa gaatacgtag 

    16981 agagtaaggg tatgattttt atcagtactc ctttctctcg tgcagctgct ttacgattac 

    17041 aacgtatgga tattccagca tataaaatcg gctctggcga atgtaataac tacccattaa 

    17101 ttaaactggt ggcctctttt ggtaagccta ttattctctc taccggcatg aattctattg 



    17161 aaagcatcaa aaagtcggta gaaattattc gagaagcagg ggtaccttat gctttgcttc 

    17221 actgtaccaa catctaccca accccttacg aagatgttcg attgggtggt atgaacgatt 

    17281 tatctgaagc ctttccagac gcaatcattg gcctgtctga ccatacctta gataactatg 

    17341 cttgcttagg agcagtagct ttaggcggtt cgattttaga gcgtcacttt actgaccgca 

    17401 tggatcgccc aggtccggat attgtatgct ctatgaatcc ggatactttt aaagagctca 

    17461 agcaaggcgc tcatgcttta aaattggcac gcggcggcaa aaaagacacg attatcgcgg 

    17521 gagaaaagcc aactaaagat ttcgcctttg catctgtcgt agcagataaa gacattaaaa 

    17581 aaggagaact gttgtccgga gataacctat gggttaaacg cccaggcaat ggagacttca 

    17641 gcgtcaacga atatgaaaca ttatttggta aggtcgctgc ttgcaatatt cgcaaaggtg 

    17701 ctcaaatcaa aaaaactgat attgaataat gcttattaac ttagttactt tattaacaga 

    17761 ggattggcta ttacatatag ctaattctca ttaattttta agagatacaa tgctaaagaa 

    17821 aataaaaaaa gctctttttc agcctaaaaa gttttttcaa gattcaatgt ggttgacaac 

    17881 atctccattt tatcttaccc ccccacgtaa caatttattt gtcatatcta atttaggtca 

    17941 gcttaaccaa gtccaaagcc taattaaaat acaaaaatta accaataatt tactagtaat 

    18001 tttatatact tctaaaaact taaaaatgcc taagttagtt catcaatcag ctaacaagaa 

    18061 tctatttgaa tctatttatc tatttgagct tcctagaagc cctaataata taactcctaa 

    18121 aaaattactt tatatttata gaagttacaa aaaaatcctt aatattatac agcctgctca 

    18181 tctctatatg ctgtctttta caggccacta ctcctatctg attagtattg caaaaaaaaa 

    18241 gaatattacg actcatttaa ttgatgaagg gactggaaca tatgctcctt tattagaatc 

    18301 attttcatat catccaacaa aattagaacg ttatttgatt ggaaataatc ttaatattaa 

    18361 aggatatata gatcattttg acatattgca tgtccccttt cctgaatatg ctaaaaaaat 

    18421 atttaatgca aaaaaatata accggttttt tgcgcatgct ggaggaataa gcattaataa 

    18481 taacattgca aacttacaga aaaaatatca aatatctaaa aatgactata tttttgttag 

    18541 tcaacgctac cccatttcag atgatttgta ttataagagt atagtagaaa tcttaaacag 

    18601 cataagttta caaattaaag gaaagatatt tattaaacta cacccaaaag agatgggcaa 

    18661 caactatgta atgtctttat ttctaaatat ggtagaaata aaccctcggc tggtagttat 

    18721 taatgaacct ccttttctaa ttgagcccct aatatactta acaaatccta aaggaattat 

    18781 aggcctggcc tctagttctt taatttatac accattactc tcaccctcaa cccaatgtct 

    18841 ttctattgga gagttaatta ttaacttaat tcaaaaatat tcaatggtgg aaaacactga 

    18901 aatgatccaa gaacacttag agattattaa gaaatttaat tttatcaata tactaaatga 

    18961 tttaaatggg gtaataagta accctctctt taaaacagaa gaaacatttg aaacacttct 

    19021 taagtctgca gaattcgcat ataaatctaa aaactacttt caggctattt tttactggca 

    19081 acttgccagc aaaaacaata ttaccttatt agggcataaa gcattatggt actacaatgc 

    19141 actttataat gtaaaacaaa tttataagat ggaatattca gatatttttt atatcgataa 

    19201 tatctccgta gactttcata gtaaagataa attgacatgg gaaaaaatta aacattatta 

    19261 ctattccgcc gacaatagaa ttggtagaga tagataaaaa tactatgact tctgatctcc 

    19321 atacgtatgc ttgttttcaa aaagcagcat taagatagat aagtgaagct tgatgagagc 

    19381 catttttgtg gtcatcgcca aggtacacgc ggagagtaat cgacaacaga gctgctgtat 

    19441 tctggctttt aaagcccagt agtaaagttt ataaggctgc atttctcaat gtaaaacgcg 

    19501 atattttcac ccattattag ggataagtag ccagtggttt acactggcta ctttcatagt 

    19561 tatgaagtac tgggtctgag tgaattcaat tatttccgta taaaacacag tagacatttt 

    19621 actaatcggc aaaattatat tagaagaatt gagaactact gaagtcaggt aagataccat 

    19681 tttgcacaaa tttaacggca tccctaaaaa gcattttggg tggtatttaa aggagtacaa 

    19741 aatggtttta actacagtat gcttagaaat ctatagcctt acgcgcttta tattaaatca 



    19801 cctttctcaa ccatttagaa tcataaaaaa actttttaga atccctaatt aactttttaa 

    19861 attttcttaa aaaaatagtt ttagttgatt ctatactatt caccgcagat aaatattctt 

    19921 ggtaatcatg ttgcaatggc acaacctgct ttaatagctt attaaactca tcagttgtaa 

    19981 tcaccttttt agtagcatag caatcaagcc aatccggatc tgctattttt ggggaagtga 

    20041 aatctatttg atcaaaataa actaaaaccc cactacctaa aaaatgctga tttgcatagg 

    20101 atttagaaaa gcctaagtct gcaacaacac caacagggat acccttacat tcagcttcaa 

    20161 aaagcatagt agatgaataa gataaacaat accccatttc ttggaaggct tgcgcggtac 

    20221 tttttcgctc tattgtcaaa ttactcggca actgaaactg ctttgccagc tctatatacg 

    20281 aatgtttatc ctgatgcaca gtaatatctt tatctgcaac ccttagcaaa atagtaaatt 

    20341 ctttctcagg gtatttttca gccaaggaaa tcaatttttt taatgtataa attctttctt 

    20401 cttttttaaa tgggatttta acttggtcaa taaagtaaat tttctctcca tgacaacctt 

    20461 tcgaagcatg gcgaaaaatt ggataaccat aaagtatatt ttgacaactt aatttatatt 

    20521 gtttcttata ttcctctgca attctaaaat catgcttatt attatataaa acaatatcag 

    20581 cccccatacg agatagaata cttgcctgat caccgaatac tacacctgga aacaaggtaa 

    20641 taatcaatgg ccttgaagca atatttaatt gcgcattctg cttaaagaac ctttttaaca 

    20701 acccatttcc aaccgataaa attactgcgt cataatattg atgcatattc ttaataaagt 

    20761 aatcatcaat atgaaaaaaa attgcttggt ctttatctat ccctgattct aataactgtc 

    20821 gatttgaaag aatgttttct cgacttttgt ggatataaat atcaatttga gcatctttta 

    20881 tctcttttgc aacagcatag cccgagttaa ggaacgagtc ataactggca attagtaata 

    20941 cttttttcac tattttccct taattctaca ccatatgaat aaaattatag tattttacct 

    21001 tagatatcaa atatacttaa ccaaaaaaat ctgaagaaat ctactgctac ttcagggata 

    21061 attatttcat taagatttta caaccattat tatcaatcta tcaaagtatt tttagtattt 

    21121 tattctatga aaaaaattct cgttaccggc ggcaccggtt ttatcggctc gcataccgtt 

    21181 gtttctttgc tgaaaagcgg ccatcaagtc gtgattttgg ataacctatg caattccagc 

    21241 atcaatatcc tgccacgctt gaaaacgatt accggccaag agattccgtt ttatcaaggc 

    21301 gatatccgcg atcgtgagat tttgcgccgt atttttgcgg aaaaccgcat tgattcggtg 

    21361 attcattttg ccggcttgaa agcggtgggt gaaagtgtgg ccgagccgat gaaatattat 

    21421 gataataatg tttccggcag cttggtgttg gcggaagaaa tggcgcgtgc gggcgtgttt 

    21481 agcattgtgt tcagttcttc ggcgacggtt tatggcgatc cgggcaaagt gccttatacc 

    21541 gaggatatgc gcccgggcga taccgctaat ccttatggcg catccaaagc gatggtggaa 

    21601 cggatgttaa ccgacatcca aaaagccgat ccgcgttgga gcgtgatttt gttgcgctat 

    21661 ttcaacccga ttggggcgca cgaaagtggt ttgattggcg agcagccaaa cggcatcccg 

    21721 aataatttgt tgccttatat ctgccaagtg gcggcaggca aactgccgca attggcggta 

    21781 tttggcgatg actaccctac ccccgacggc acggggatgc gtgactatat tcatgtgatg 

    21841 gatttggcag aaggccatgt cgcggctatg caggcaaaaa gtaatgtagc aggcacgcat 

    21901 ttgctgaact taggctccgg ccgcgcttct tcggtgttgg aaatcatccg cgcatttgaa 

    21961 gcagcttcgg gtttgacgat tccgtatgaa gtcaaaccgc gccgtgccgg tgatttggcg 

    22021 tgcttctatg ccgacccttc ctatacaaag gcgcaaatcg gctggcaaac ccagcgtgat 

    22081 ttaacccaaa tgatggaaga ctcatggcgt tgggtcagcc gcaaccccaa cggatatggg 

    22141 gattaaatgc aaaccgcaaa caaaaaaacc atccttgtta ccggcggtgc gggctttatc 

    22201 ggttctgccg ttgtccgtca tattatccaa aacacccaag attccgtcgt caacctcgac 

    22261 aaactgacct acgcgggcaa tctcgaatcg ctgaccgaca ttgccgataa tccccgctat 

    22321 gctttcgagc aagtggacat ttgcgaccgc gccgaactcg accgcgtatt cgcacaacac 

    22381 cggccagatg ccgtgatgca cttggcggcg gaaagccatg tcgaccgctc tatcggttcg 



    22441 gcaggcgagt ttatccaaac caatatcgtc ggcacattca atctgcttga agcagcccgc 

    22501 gcctactggc aacaaatgcc gtctgaacag cacgaagcct tccgtttcca ccatatttcc 

    22561 accgatgaag tctatggcga tttaggcggc acggacgatt tgtttaccga aaccgcgcca 

    22621 tatgcgccgt ccaaccccta ctctgcctct aaagcgtcca gcgaccacct cgtccgcgcg 

    22681 tggttgcgta cttacggctt gccgaccatt gtaaccaact gctccaacaa ctacggtcct 

    22741 taccattttc cggaaaaaac tcattccttt gatgattctg aacgcgcttg acggcaaacc 

    22801 gctgcctgtg tacggcgacg gtatgcaaat ccgcgactgg ctgtttgtcg aagaccacgc 

    22861 gcgcgcactg tatcaggttg taaccgaggt gttgtccggc gaaacctaca tatcggcggc 

    22921 cataatggaa aaagcaatat tggaagtcgt taaacccatc tgcgccctgc tggaaaactc 

    22981 gctcccgaaa accgggcggt ggggcgcgtt tgaaaattga tttcattcgg acaaaccgcc 

    23041 ccgggatggc ttgcctaccc attgatgcag ccaaatcaga agggaatagg ctggaaaccg 

    23101 aggaaacttt aaattctggc ctccgcaaaa ccgagtatgg t 
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