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Abstract: Stem cells are derived from embryonic and non-embryonic tissues. Most stem cell studies are for animal 
stem cells and plants have also stem cell. Stem cells were discovered in 1981 from early mouse embryos. Stem cells 
have the potential to develop into all different cell types in the living body. Stem cell is a body repair system. When 
a stem cell divides it can be still a stem cell or become adult cell, such as a brain cell. Stem cells are unspecialized 
cells and can renew themselves by cell division, and stem cells can also differentiate to adult cells with special 
functions. Stem cells replace the old cells and repair the damaged tissues. Embryonic stem cells can become all cell 
types of the body because they are pluripotent. Adult stem cells are thought to be limited to differentiating into 
different cell types of their tissue of origin. This article introduces recent research reports as references in the related 
studies. 
[Herbert M. Stem Cell Research Literatures. Stem Cell 2020;11(4):30-110]. ISSN: 1945-4570 (print); ISSN: 
1945-4732 (online). http://www.sciencepub.net/stem. 4. doi:10.7537/marsscj110420.04. 
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Introduction 

The stem cell is the origin of an organism’s life that has the potential to develop into many different types of 
cells in life bodies. In many tissues stem cells serve as a sort of internal repair system, dividing essentially without 
limit to replenish other cells as long as the person or animal is still alive. When a stem cell divides, each new cell has 
the potential either to remain a stem cell or become another type of cell with a more specialized function, such as a 
red blood cell or a brain cell. This article introduces recent research reports as references in the related studies.  

The following introduces stem cell gens as references in the related studies.  
 
Severe acute respiratory syndrome coronavirus 2 isolate Wuhan-Hu-1, complete genome 
NCBI Reference Sequence: NC_045512.2 
LOCUS       NC_045512              29903 bp ss-RNA     linear   VRL 18-JUL-2020 
DEFINITION  Severe acute respiratory syndrome coronavirus 2 isolate Wuhan-Hu-1, 
            complete genome. 
ACCESSION   NC_045512 
VERSION     NC_045512.2 
DBLINK      BioProject: PRJNA485481 
KEYWORDS    RefSeq. 
SOURCE      Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) 
  ORGANISM  Severe acute respiratory syndrome coronavirus 2 
            Viruses; Riboviria; Orthornavirae; Pisuviricota; Pisoniviricetes; 
            Nidovirales; Cornidovirineae; Coronaviridae; Orthocoronavirinae; 
            Betacoronavirus; Sarbecovirus. 
REFERENCE   1  (bases 1 to 29903) 
  AUTHORS   Wu,F., Zhao,S., Yu,B., Chen,Y.M., Wang,W., Song,Z.G., Hu,Y., 
            Tao,Z.W., Tian,J.H., Pei,Y.Y., Yuan,M.L., Zhang,Y.L., Dai,F.H., 
            Liu,Y., Wang,Q.M., Zheng,J.J., Xu,L., Holmes,E.C. and Zhang,Y.Z. 
  TITLE     A new coronavirus associated with human respiratory disease in 
            China 
  JOURNAL   Nature 579 (7798), 265-269 (2020) 
   PUBMED   32015508 
  REMARK    Erratum:[Nature. 2020 Apr;580(7803):E7. PMID: 32296181] 
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REFERENCE   2  (bases 13476 to 13503) 
  AUTHORS   Baranov,P.V., Henderson,C.M., Anderson,C.B., Gesteland,R.F., 
            Atkins,J.F. and Howard,M.T. 
  TITLE     Programmed ribosomal frameshifting in decoding the SARS-CoV genome 
  JOURNAL   Virology 332 (2), 498-510 (2005) 
   PUBMED   15680415 
REFERENCE   3  (bases 29728 to 29768) 
  AUTHORS   Robertson,M.P., Igel,H., Baertsch,R., Haussler,D., Ares,M. Jr. and 
            Scott,W.G. 
  TITLE     The structure of a rigorously conserved RNA element within the SARS 
            virus genome 
  JOURNAL   PLoS Biol 3 (1), e5 (2005) 
   PUBMED   15630477 
REFERENCE   4  (bases 29609 to 29657) 
  AUTHORS   Williams,G.D., Chang,R.Y. and Brian,D.A. 
  TITLE     A phylogenetically conserved hairpin-type 3' untranslated region 
            pseudoknot functions in coronavirus RNA replication 
  JOURNAL   J Virol 73 (10), 8349-8355 (1999) 
   PUBMED   10482585 
REFERENCE   5  (bases 1 to 29903) 
  CONSRTM   NCBI Genome Project 
  TITLE     Direct Submission 
  JOURNAL   Submitted (17-JAN-2020) National Center for Biotechnology 
            Information, NIH, Bethesda, MD 20894, USA 
REFERENCE   6  (bases 1 to 29903) 
  AUTHORS   Wu,F., Zhao,S., Yu,B., Chen,Y.-M., Wang,W., Hu,Y., Song,Z.-G., 
            Tao,Z.-W., Tian,J.-H., Pei,Y.-Y., Yuan,M.L., Zhang,Y.-L., 
            Dai,F.-H., Liu,Y., Wang,Q.-M., Zheng,J.-J., Xu,L., Holmes,E.C. and 
            Zhang,Y.-Z. 
  TITLE     Direct Submission 
  JOURNAL   Submitted (05-JAN-2020) Shanghai Public Health Clinical Center & 
            School of Public Health, Fudan University, Shanghai, China 
COMMENT     REVIEWED REFSEQ: This record has been curated by NCBI staff. The 
            reference sequence is identical to MN908947. 
            On Jan 17, 2020 this sequence version replaced NC_045512.1. 
            Annotation was added using homology to SARSr-CoV NC_004718.3. ### 
            Formerly called 'Wuhan seafood market pneumonia virus.' If you have 
            questions or suggestions, please email us at info@ncbi.nlm.nih.gov 
            and include the accession number NC_045512.### Protein structures 
            can be found at 
            https://www.ncbi.nlm.nih.gov/structure/?term=sars-cov-2.### Find 
            all other Severe acute respiratory syndrome coronavirus 2 
            (SARS-CoV-2) sequences at 
            https://www.ncbi.nlm.nih.gov/genbank/sars-cov-2-seqs/ 
             
            ##Assembly-Data-START## 
            Assembly Method       :: Megahit v. V1.1.3 
            Sequencing Technology :: Illumina 
            ##Assembly-Data-END## 
            COMPLETENESS: full length. 
FEATURES             Location/Qualifiers 
     source          1..29903 
                     /organism="Severe acute respiratory syndrome coronavirus 
                     2" 
                     /mol_type="genomic RNA" 
                     /isolate="Wuhan-Hu-1" 
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                     /host="Homo sapiens" 
                     /db_xref="taxon:2697049" 
                     /country="China" 
                     /collection_date="Dec-2019" 
     5'UTR           1..265 
     gene            266..21555 
                     /gene="ORF1ab" 
                     /locus_tag="GU280_gp01" 
                     /db_xref="GeneID:43740578" 
     CDS             join(266..13468,13468..21555) 
                     /gene="ORF1ab" 
                     /locus_tag="GU280_gp01" 
                     /ribosomal_slippage 
                     /note="pp1ab; translated by -1 ribosomal frameshift" 
                     /codon_start=1 
                     /product="ORF1ab polyprotein" 
                     /protein_id="YP_009724389.1" 
                     /db_xref="GeneID:43740578" 
                     /translation="MESLVPGFNEKTHVQLSLPVLQVRDVLVRGFGDSVEEVLSEARQ 
                     HLKDGTCGLVEVEKGVLPQLEQPYVFIKRSDARTAPHGHVMVELVAELEGIQYGRSGE 
                     TLGVLVPHVGEIPVAYRKVLLRKNGNKGAGGHSYGADLKSFDLGDELGTDPYEDFQEN 
                     WNTKHSSGVTRELMRELNGGAYTRYVDNNFCGPDGYPLECIKDLLARAGKASCTLSEQ 
                     LDFIDTKRGVYCCREHEHEIAWYTERSEKSYELQTPFEIKLAKKFDTFNGECPNFVFP 
                     LNSIIKTIQPRVEKKKLDGFMGRIRSVYPVASPNECNQMCLSTLMKCDHCGETSWQTG 
                     DFVKATCEFCGTENLTKEGATTCGYLPQNAVVKIYCPACHNSEVGPEHSLAEYHNESG 
                     LKTILRKGGRTIAFGGCVFSYVGCHNKCAYWVPRASANIGCNHTGVVGEGSEGLNDNL 
                     LEILQKEKVNINIVGDFKLNEEIAIILASFSASTSAFVETVKGLDYKAFKQIVESCGN 
                     FKVTKGKAKKGAWNIGEQKSILSPLYAFASEAARVVRSIFSRTLETAQNSVRVLQKAA 
                     ITILDGISQYSLRLIDAMMFTSDLATNNLVVMAYITGGVVQLTSQWLTNIFGTVYEKL 
                     KPVLDWLEEKFKEGVEFLRDGWEIVKFISTCACEIVGGQIVTCAKEIKESVQTFFKLV 
                     NKFLALCADSIIIGGAKLKALNLGETFVTHSKGLYRKCVKSREETGLLMPLKAPKEII 
                     FLEGETLPTEVLTEEVVLKTGDLQPLEQPTSEAVEAPLVGTPVCINGLMLLEIKDTEK 
                     YCALAPNMMVTNNTFTLKGGAPTKVTFGDDTVIEVQGYKSVNITFELDERIDKVLNEK 
                     CSAYTVELGTEVNEFACVVADAVIKTLQPVSELLTPLGIDLDEWSMATYYLFDESGEF 
                     KLASHMYCSFYPPDEDEEEGDCEEEEFEPSTQYEYGTEDDYQGKPLEFGATSAALQPE 
                     EEQEEDWLDDDSQQTVGQQDGSEDNQTTTIQTIVEVQPQLEMELTPVVQTIEVNSFSG 
                     YLKLTDNVYIKNADIVEEAKKVKPTVVVNAANVYLKHGGGVAGALNKATNNAMQVESD 
                     DYIATNGPLKVGGSCVLSGHNLAKHCLHVVGPNVNKGEDIQLLKSAYENFNQHEVLLA 
                     PLLSAGIFGADPIHSLRVCVDTVRTNVYLAVFDKNLYDKLVSSFLEMKSEKQVEQKIA 
                     EIPKEEVKPFITESKPSVEQRKQDDKKIKACVEEVTTTLEETKFLTENLLLYIDINGN 
                     LHPDSATLVSDIDITFLKKDAPYIVGDVVQEGVLTAVVIPTKKAGGTTEMLAKALRKV 
                     PTDNYITTYPGQGLNGYTVEEAKTVLKKCKSAFYILPSIISNEKQEILGTVSWNLREM 
                     LAHAEETRKLMPVCVETKAIVSTIQRKYKGIKIQEGVVDYGARFYFYTSKTTVASLIN 
                     TLNDLNETLVTMPLGYVTHGLNLEEAARYMRSLKVPATVSVSSPDAVTAYNGYLTSSS 
                     KTPEEHFIETISLAGSYKDWSYSGQSTQLGIEFLKRGDKSVYYTSNPTTFHLDGEVIT 
                     FDNLKTLLSLREVRTIKVFTTVDNINLHTQVVDMSMTYGQQFGPTYLDGADVTKIKPH 
                     NSHEGKTFYVLPNDDTLRVEAFEYYHTTDPSFLGRYMSALNHTKKWKYPQVNGLTSIK 
                     WADNNCYLATALLTLQQIELKFNPPALQDAYYRARAGEAANFCALILAYCNKTVGELG 
                     DVRETMSYLFQHANLDSCKRVLNVVCKTCGQQQTTLKGVEAVMYMGTLSYEQFKKGVQ 
                     IPCTCGKQATKYLVQQESPFVMMSAPPAQYELKHGTFTCASEYTGNYQCGHYKHITSK 
                     ETLYCIDGALLTKSSEYKGPITDVFYKENSYTTTIKPVTYKLDGVVCTEIDPKLDNYY 
                     KKDNSYFTEQPIDLVPNQPYPNASFDNFKFVCDNIKFADDLNQLTGYKKPASRELKVT 
                     FFPDLNGDVVAIDYKHYTPSFKKGAKLLHKPIVWHVNNATNKATYKPNTWCIRCLWST 
                     KPVETSNSFDVLKSEDAQGMDNLACEDLKPVSEEVVENPTIQKDVLECNVKTTEVVGD 
                     IILKPANNSLKITEEVGHTDLMAAYVDNSSLTIKKPNELSRVLGLKTLATHGLAAVNS 
                     VPWDTIANYAKPFLNKVVSTTTNIVTRCLNRVCTNYMPYFFTLLLQLCTFTRSTNSRI 
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                     KASMPTTIAKNTVKSVGKFCLEASFNYLKSPNFSKLINIIIWFLLLSVCLGSLIYSTA 
                     ALGVLMSNLGMPSYCTGYREGYLNSTNVTIATYCTGSIPCSVCLSGLDSLDTYPSLET 
                     IQITISSFKWDLTAFGLVAEWFLAYILFTRFFYVLGLAAIMQLFFSYFAVHFISNSWL 
                     MWLIINLVQMAPISAMVRMYIFFASFYYVWKSYVHVVDGCNSSTCMMCYKRNRATRVE 
                     CTTIVNGVRRSFYVYANGGKGFCKLHNWNCVNCDTFCAGSTFISDEVARDLSLQFKRP 
                     INPTDQSSYIVDSVTVKNGSIHLYFDKAGQKTYERHSLSHFVNLDNLRANNTKGSLPI 
                     NVIVFDGKSKCEESSAKSASVYYSQLMCQPILLLDQALVSDVGDSAEVAVKMFDAYVN 
                     TFSSTFNVPMEKLKTLVATAEAELAKNVSLDNVLSTFISAARQGFVDSDVETKDVVEC 
                     LKLSHQSDIEVTGDSCNNYMLTYNKVENMTPRDLGACIDCSARHINAQVAKSHNIALI 
                     WNVKDFMSLSEQLRKQIRSAAKKNNLPFKLTCATTRQVVNVVTTKIALKGGKIVNNWL 
                     KQLIKVTLVFLFVAAIFYLITPVHVMSKHTDFSSEIIGYKAIDGGVTRDIASTDTCFA 
                     NKHADFDTWFSQRGGSYTNDKACPLIAAVITREVGFVVPGLPGTILRTTNGDFLHFLP 
                     RVFSAVGNICYTPSKLIEYTDFATSACVLAAECTIFKDASGKPVPYCYDTNVLEGSVA 
                     YESLRPDTRYVLMDGSIIQFPNTYLEGSVRVVTTFDSEYCRHGTCERSEAGVCVSTSG 
                     RWVLNNDYYRSLPGVFCGVDAVNLLTNMFTPLIQPIGALDISASIVAGGIVAIVVTCL 
                     AYYFMRFRRAFGEYSHVVAFNTLLFLMSFTVLCLTPVYSFLPGVYSVIYLYLTFYLTN 
                     DVSFLAHIQWMVMFTPLVPFWITIAYIICISTKHFYWFFSNYLKRRVVFNGVSFSTFE 
                     EAALCTFLLNKEMYLKLRSDVLLPLTQYNRYLALYNKYKYFSGAMDTTSYREAACCHL 
                     AKALNDFSNSGSDVLYQPPQTSITSAVLQSGFRKMAFPSGKVEGCMVQVTCGTTTLNG 
                     LWLDDVVYCPRHVICTSEDMLNPNYEDLLIRKSNHNFLVQAGNVQLRVIGHSMQNCVL 
                     KLKVDTANPKTPKYKFVRIQPGQTFSVLACYNGSPSGVYQCAMRPNFTIKGSFLNGSC 
                     GSVGFNIDYDCVSFCYMHHMELPTGVHAGTDLEGNFYGPFVDRQTAQAAGTDTTITVN 
                     VLAWLYAAVINGDRWFLNRFTTTLNDFNLVAMKYNYEPLTQDHVDILGPLSAQTGIAV 
                     LDMCASLKELLQNGMNGRTILGSALLEDEFTPFDVVRQCSGVTFQSAVKRTIKGTHHW 
                     LLLTILTSLLVLVQSTQWSLFFFLYENAFLPFAMGIIAMSAFAMMFVKHKHAFLCLFL 
                     LPSLATVAYFNMVYMPASWVMRIMTWLDMVDTSLSGFKLKDCVMYASAVVLLILMTAR 
                     TVYDDGARRVWTLMNVLTLVYKVYYGNALDQAISMWALIISVTSNYSGVVTTVMFLAR 
                     GIVFMCVEYCPIFFITGNTLQCIMLVYCFLGYFCTCYFGLFCLLNRYFRLTLGVYDYL 
                     VSTQEFRYMNSQGLLPPKNSIDAFKLNIKLLGVGGKPCIKVATVQSKMSDVKCTSVVL 
                     LSVLQQLRVESSSKLWAQCVQLHNDILLAKDTTEAFEKMVSLLSVLLSMQGAVDINKL 
                     CEEMLDNRATLQAIASEFSSLPSYAAFATAQEAYEQAVANGDSEVVLKKLKKSLNVAK 
                     SEFDRDAAMQRKLEKMADQAMTQMYKQARSEDKRAKVTSAMQTMLFTMLRKLDNDALN 
                     NIINNARDGCVPLNIIPLTTAAKLMVVIPDYNTYKNTCDGTTFTYASALWEIQQVVDA 
                     DSKIVQLSEISMDNSPNLAWPLIVTALRANSAVKLQNNELSPVALRQMSCAAGTTQTA 
                     CTDDNALAYYNTTKGGRFVLALLSDLQDLKWARFPKSDGTGTIYTELEPPCRFVTDTP 
                     KGPKVKYLYFIKGLNNLNRGMVLGSLAATVRLQAGNATEVPANSTVLSFCAFAVDAAK 
                     AYKDYLASGGQPITNCVKMLCTHTGTGQAITVTPEANMDQESFGGASCCLYCRCHIDH 
                     PNPKGFCDLKGKYVQIPTTCANDPVGFTLKNTVCTVCGMWKGYGCSCDQLREPMLQSA 
                     DAQSFLNRVCGVSAARLTPCGTGTSTDVVYRAFDIYNDKVAGFAKFLKTNCCRFQEKD 
                     EDDNLIDSYFVVKRHTFSNYQHEETIYNLLKDCPAVAKHDFFKFRIDGDMVPHISRQR 
                     LTKYTMADLVYALRHFDEGNCDTLKEILVTYNCCDDDYFNKKDWYDFVENPDILRVYA 
                     NLGERVRQALLKTVQFCDAMRNAGIVGVLTLDNQDLNGNWYDFGDFIQTTPGSGVPVV 
                     DSYYSLLMPILTLTRALTAESHVDTDLTKPYIKWDLLKYDFTEERLKLFDRYFKYWDQ 
                     TYHPNCVNCLDDRCILHCANFNVLFSTVFPPTSFGPLVRKIFVDGVPFVVSTGYHFRE 
                     LGVVHNQDVNLHSSRLSFKELLVYAADPAMHAASGNLLLDKRTTCFSVAALTNNVAFQ 
                     TVKPGNFNKDFYDFAVSKGFFKEGSSVELKHFFFAQDGNAAISDYDYYRYNLPTMCDI 
                     RQLLFVVEVVDKYFDCYDGGCINANQVIVNNLDKSAGFPFNKWGKARLYYDSMSYEDQ 
                     DALFAYTKRNVIPTITQMNLKYAISAKNRARTVAGVSICSTMTNRQFHQKLLKSIAAT 
                     RGATVVIGTSKFYGGWHNMLKTVYSDVENPHLMGWDYPKCDRAMPNMLRIMASLVLAR 
                     KHTTCCSLSHRFYRLANECAQVLSEMVMCGGSLYVKPGGTSSGDATTAYANSVFNICQ 
                     AVTANVNALLSTDGNKIADKYVRNLQHRLYECLYRNRDVDTDFVNEFYAYLRKHFSMM 
                     ILSDDAVVCFNSTYASQGLVASIKNFKSVLYYQNNVFMSEAKCWTETDLTKGPHEFCS 
                     QHTMLVKQGDDYVYLPYPDPSRILGAGCFVDDIVKTDGTLMIERFVSLAIDAYPLTKH 
                     PNQEYADVFHLYLQYIRKLHDELTGHMLDMYSVMLTNDNTSRYWEPEFYEAMYTPHTV 
                     LQAVGACVLCNSQTSLRCGACIRRPFLCCKCCYDHVISTSHKLVLSVNPYVCNAPGCD 
                     VTDVTQLYLGGMSYYCKSHKPPISFPLCANGQVFGLYKNTCVGSDNVTDFNAIATCDW 
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                     TNAGDYILANTCTERLKLFAAETLKATEETFKLSYGIATVREVLSDRELHLSWEVGKP 
                     RPPLNRNYVFTGYRVTKNSKVQIGEYTFEKGDYGDAVVYRGTTTYKLNVGDYFVLTSH 
                     TVMPLSAPTLVPQEHYVRITGLYPTLNISDEFSSNVANYQKVGMQKYSTLQGPPGTGK 
                     SHFAIGLALYYPSARIVYTACSHAAVDALCEKALKYLPIDKCSRIIPARARVECFDKF 
                     KVNSTLEQYVFCTVNALPETTADIVVFDEISMATNYDLSVVNARLRAKHYVYIGDPAQ 
                     LPAPRTLLTKGTLEPEYFNSVCRLMKTIGPDMFLGTCRRCPAEIVDTVSALVYDNKLK 
                     AHKDKSAQCFKMFYKGVITHDVSSAINRPQIGVVREFLTRNPAWRKAVFISPYNSQNA 
                     VASKILGLPTQTVDSSQGSEYDYVIFTQTTETAHSCNVNRFNVAITRAKVGILCIMSD 
                     RDLYDKLQFTSLEIPRRNVATLQAENVTGLFKDCSKVITGLHPTQAPTHLSVDTKFKT 
                     EGLCVDIPGIPKDMTYRRLISMMGFKMNYQVNGYPNMFITREEAIRHVRAWIGFDVEG 
                     CHATREAVGTNLPLQLGFSTGVNLVAVPTGYVDTPNNTDFSRVSAKPPPGDQFKHLIP 
                     LMYKGLPWNVVRIKIVQMLSDTLKNLSDRVVFVLWAHGFELTSMKYFVKIGPERTCCL 
                     CDRRATCFSTASDTYACWHHSIGFDYVYNPFMIDVQQWGFTGNLQSNHDLYCQVHGNA 
                     HVASCDAIMTRCLAVHECFVKRVDWTIEYPIIGDELKINAACRKVQHMVVKAALLADK 
                     FPVLHDIGNPKAIKCVPQADVEWKFYDAQPCSDKAYKIEELFYSYATHSDKFTDGVCL 
                     FWNCNVDRYPANSIVCRFDTRVLSNLNLPGCDGGSLYVNKHAFHTPAFDKSAFVNLKQ 
                     LPFFYYSDSPCESHGKQVVSDIDYVPLKSATCITRCNLGGAVCRHHANEYRLYLDAYN 
                     MMISAGFSLWVYKQFDTYNLWNTFTRLQSLENVAFNVVNKGHFDGQQGEVPVSIINNT 
                     VYTKVDGVDVELFENKTTLPVNVAFELWAKRNIKPVPEVKILNNLGVDIAANTVIWDY 
                     KRDAPAHISTIGVCSMTDIAKKPTETICAPLTVFFDGRVDGQVDLFRNARNGVLITEG 
                     SVKGLQPSVGPKQASLNGVTLIGEAVKTQFNYYKKVDGVVQQLPETYFTQSRNLQEFK 
                     PRSQMEIDFLELAMDEFIERYKLEGYAFEHIVYGDFSHSQLGGLHLLIGLAKRFKESP 
                     FELEDFIPMDSTVKNYFITDAQTGSSKCVCSVIDLLLDDFVEIIKSQDLSVVSKVVKV 
                     TIDYTEISFMLWCKDGHVETFYPKLQSSQAWQPGVAMPNLYKMQRMLLEKCDLQNYGD 
                     SATLPKGIMMNVAKYTQLCQYLNTLTLAVPYNMRVIHFGAGSDKGVAPGTAVLRQWLP 
                     TGTLLVDSDLNDFVSDADSTLIGDCATVHTANKWDLIISDMYDPKTKNVTKENDSKEG 
                     FFTYICGFIQQKLALGGSVAIKITEHSWNADLYKLMGHFAWWTAFVTNVNASSSEAFL 
                     IGCNYLGKPREQIDGYVMHANYIFWRNTNPIQLSSYSLFDMSKFPLKLRGTAVMSLKE 
                     GQINDMILSLLSKGRLIIRENNRVVISSDVLVNN" 
     mat_peptide     266..805 
                     /gene="ORF1ab" 
                     /locus_tag="GU280_gp01" 
                     /product="leader protein" 
                     /note="nsp1; produced by both pp1a and pp1ab" 
                     /protein_id="YP_009725297.1" 
     mat_peptide     806..2719 
                     /gene="ORF1ab" 
                     /locus_tag="GU280_gp01" 
                     /product="nsp2" 
                     /note="produced by both pp1a and pp1ab" 
                     /protein_id="YP_009725298.1" 
     mat_peptide     2720..8554 
                     /gene="ORF1ab" 
                     /locus_tag="GU280_gp01" 
                     /product="nsp3" 
                     /note="former nsp1; conserved domains are: N-terminal 
                     acidic (Ac), predicted phosphoesterase, papain-like 
                     proteinase, Y-domain, transmembrane domain 1 (TM1), 
                     adenosine diphosphate-ribose 1''-phosphatase (ADRP); 
                     produced by both pp1a and pp1ab" 
                     /protein_id="YP_009725299.1" 
     mat_peptide     8555..10054 
                     /gene="ORF1ab" 
                     /locus_tag="GU280_gp01" 
                     /product="nsp4" 
                     /note="nsp4B_TM; contains transmembrane domain 2 (TM2); 



 Stem Cell 2020;11(4)      http://www.sciencepub.net/stem   SCJ 

 

35 

                     produced by both pp1a and pp1ab" 
                     /protein_id="YP_009725300.1" 
     mat_peptide     10055..10972 
                     /gene="ORF1ab" 
                     /locus_tag="GU280_gp01" 
                     /product="3C-like proteinase" 
                     /note="nsp5A_3CLpro and nsp5B_3CLpro; main proteinase 
                     (Mpro); mediates cleavages downstream of nsp4. 3D 
                     structure of the SARSr-CoV homolog has been determined 
                     (Yang et al., 2003); produced by both pp1a and pp1ab" 
                     /protein_id="YP_009725301.1" 
     mat_peptide     10973..11842 
                     /gene="ORF1ab" 
                     /locus_tag="GU280_gp01" 
                     /product="nsp6" 
                     /note="nsp6_TM; putative transmembrane domain; produced by 
                     both pp1a and pp1ab" 
                     /protein_id="YP_009725302.1" 
     mat_peptide     11843..12091 
                     /gene="ORF1ab" 
                     /locus_tag="GU280_gp01" 
                     /product="nsp7" 
                     /note="produced by both pp1a and pp1ab" 
                     /protein_id="YP_009725303.1" 
     mat_peptide     12092..12685 
                     /gene="ORF1ab" 
                     /locus_tag="GU280_gp01" 
                     /product="nsp8" 
                     /note="produced by both pp1a and pp1ab" 
                     /protein_id="YP_009725304.1" 
     mat_peptide     12686..13024 
                     /gene="ORF1ab" 
                     /locus_tag="GU280_gp01" 
                     /product="nsp9" 
                     /note="ssRNA-binding protein; produced by both pp1a and 
                     pp1ab" 
                     /protein_id="YP_009725305.1" 
     mat_peptide     13025..13441 
                     /gene="ORF1ab" 
                     /locus_tag="GU280_gp01" 
                     /product="nsp10" 
                     /note="nsp10_CysHis; formerly known as growth-factor-like 
                     protein (GFL); produced by both pp1a and pp1ab" 
                     /protein_id="YP_009725306.1" 
     mat_peptide     join(13442..13468,13468..16236) 
                     /gene="ORF1ab" 
                     /locus_tag="GU280_gp01" 
                     /product="RNA-dependent RNA polymerase" 
                     /note="nsp12; NiRAN and RdRp; produced by pp1ab only" 
                     /protein_id="YP_009725307.1" 
     mat_peptide     16237..18039 
                     /gene="ORF1ab" 
                     /locus_tag="GU280_gp01" 
                     /product="helicase" 
                     /note="nsp13_ZBD, nsp13_TB, and nsp_HEL1core; zinc-binding 
                     domain (ZD), NTPase/helicase domain (HEL), RNA 
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                     5'-triphosphatase; produced by pp1ab only" 
                     /protein_id="YP_009725308.1" 
     mat_peptide     18040..19620 
                     /gene="ORF1ab" 
                     /locus_tag="GU280_gp01" 
                     /product="3'-to-5' exonuclease" 
                     /note="nsp14A2_ExoN and nsp14B_NMT; produced by pp1ab 
                     only" 
                     /protein_id="YP_009725309.1" 
     mat_peptide     19621..20658 
                     /gene="ORF1ab" 
                     /locus_tag="GU280_gp01" 
                     /product="endoRNAse" 
                     /note="nsp15-A1 and nsp15B-NendoU; produced by pp1ab only" 
                     /protein_id="YP_009725310.1" 
     mat_peptide     20659..21552 
                     /gene="ORF1ab" 
                     /locus_tag="GU280_gp01" 
                     /product="2'-O-ribose methyltransferase" 
                     /note="nsp16_OMT; 2'-o-MT; produced by pp1ab only" 
                     /protein_id="YP_009725311.1" 
     CDS             266..13483 
                     /gene="ORF1ab" 
                     /locus_tag="GU280_gp01" 
                     /note="pp1a" 
                     /codon_start=1 
                     /product="ORF1a polyprotein" 
                     /protein_id="YP_009725295.1" 
                     /db_xref="GeneID:43740578" 
                     /translation="MESLVPGFNEKTHVQLSLPVLQVRDVLVRGFGDSVEEVLSEARQ 
                     HLKDGTCGLVEVEKGVLPQLEQPYVFIKRSDARTAPHGHVMVELVAELEGIQYGRSGE 
                     TLGVLVPHVGEIPVAYRKVLLRKNGNKGAGGHSYGADLKSFDLGDELGTDPYEDFQEN 
                     WNTKHSSGVTRELMRELNGGAYTRYVDNNFCGPDGYPLECIKDLLARAGKASCTLSEQ 
                     LDFIDTKRGVYCCREHEHEIAWYTERSEKSYELQTPFEIKLAKKFDTFNGECPNFVFP 
                     LNSIIKTIQPRVEKKKLDGFMGRIRSVYPVASPNECNQMCLSTLMKCDHCGETSWQTG 
                     DFVKATCEFCGTENLTKEGATTCGYLPQNAVVKIYCPACHNSEVGPEHSLAEYHNESG 
                     LKTILRKGGRTIAFGGCVFSYVGCHNKCAYWVPRASANIGCNHTGVVGEGSEGLNDNL 
                     LEILQKEKVNINIVGDFKLNEEIAIILASFSASTSAFVETVKGLDYKAFKQIVESCGN 
                     FKVTKGKAKKGAWNIGEQKSILSPLYAFASEAARVVRSIFSRTLETAQNSVRVLQKAA 
                     ITILDGISQYSLRLIDAMMFTSDLATNNLVVMAYITGGVVQLTSQWLTNIFGTVYEKL 
                     KPVLDWLEEKFKEGVEFLRDGWEIVKFISTCACEIVGGQIVTCAKEIKESVQTFFKLV 
                     NKFLALCADSIIIGGAKLKALNLGETFVTHSKGLYRKCVKSREETGLLMPLKAPKEII 
                     FLEGETLPTEVLTEEVVLKTGDLQPLEQPTSEAVEAPLVGTPVCINGLMLLEIKDTEK 
                     YCALAPNMMVTNNTFTLKGGAPTKVTFGDDTVIEVQGYKSVNITFELDERIDKVLNEK 
                     CSAYTVELGTEVNEFACVVADAVIKTLQPVSELLTPLGIDLDEWSMATYYLFDESGEF 
                     KLASHMYCSFYPPDEDEEEGDCEEEEFEPSTQYEYGTEDDYQGKPLEFGATSAALQPE 
                     EEQEEDWLDDDSQQTVGQQDGSEDNQTTTIQTIVEVQPQLEMELTPVVQTIEVNSFSG 
                     YLKLTDNVYIKNADIVEEAKKVKPTVVVNAANVYLKHGGGVAGALNKATNNAMQVESD 
                     DYIATNGPLKVGGSCVLSGHNLAKHCLHVVGPNVNKGEDIQLLKSAYENFNQHEVLLA 
                     PLLSAGIFGADPIHSLRVCVDTVRTNVYLAVFDKNLYDKLVSSFLEMKSEKQVEQKIA 
                     EIPKEEVKPFITESKPSVEQRKQDDKKIKACVEEVTTTLEETKFLTENLLLYIDINGN 
                     LHPDSATLVSDIDITFLKKDAPYIVGDVVQEGVLTAVVIPTKKAGGTTEMLAKALRKV 
                     PTDNYITTYPGQGLNGYTVEEAKTVLKKCKSAFYILPSIISNEKQEILGTVSWNLREM 
                     LAHAEETRKLMPVCVETKAIVSTIQRKYKGIKIQEGVVDYGARFYFYTSKTTVASLIN 
                     TLNDLNETLVTMPLGYVTHGLNLEEAARYMRSLKVPATVSVSSPDAVTAYNGYLTSSS 
                     KTPEEHFIETISLAGSYKDWSYSGQSTQLGIEFLKRGDKSVYYTSNPTTFHLDGEVIT 
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                     FDNLKTLLSLREVRTIKVFTTVDNINLHTQVVDMSMTYGQQFGPTYLDGADVTKIKPH 
                     NSHEGKTFYVLPNDDTLRVEAFEYYHTTDPSFLGRYMSALNHTKKWKYPQVNGLTSIK 
                     WADNNCYLATALLTLQQIELKFNPPALQDAYYRARAGEAANFCALILAYCNKTVGELG 
                     DVRETMSYLFQHANLDSCKRVLNVVCKTCGQQQTTLKGVEAVMYMGTLSYEQFKKGVQ 
                     IPCTCGKQATKYLVQQESPFVMMSAPPAQYELKHGTFTCASEYTGNYQCGHYKHITSK 
                     ETLYCIDGALLTKSSEYKGPITDVFYKENSYTTTIKPVTYKLDGVVCTEIDPKLDNYY 
                     KKDNSYFTEQPIDLVPNQPYPNASFDNFKFVCDNIKFADDLNQLTGYKKPASRELKVT 
                     FFPDLNGDVVAIDYKHYTPSFKKGAKLLHKPIVWHVNNATNKATYKPNTWCIRCLWST 
                     KPVETSNSFDVLKSEDAQGMDNLACEDLKPVSEEVVENPTIQKDVLECNVKTTEVVGD 
                     IILKPANNSLKITEEVGHTDLMAAYVDNSSLTIKKPNELSRVLGLKTLATHGLAAVNS 
                     VPWDTIANYAKPFLNKVVSTTTNIVTRCLNRVCTNYMPYFFTLLLQLCTFTRSTNSRI 
                     KASMPTTIAKNTVKSVGKFCLEASFNYLKSPNFSKLINIIIWFLLLSVCLGSLIYSTA 
                     ALGVLMSNLGMPSYCTGYREGYLNSTNVTIATYCTGSIPCSVCLSGLDSLDTYPSLET 
                     IQITISSFKWDLTAFGLVAEWFLAYILFTRFFYVLGLAAIMQLFFSYFAVHFISNSWL 
                     MWLIINLVQMAPISAMVRMYIFFASFYYVWKSYVHVVDGCNSSTCMMCYKRNRATRVE 
                     CTTIVNGVRRSFYVYANGGKGFCKLHNWNCVNCDTFCAGSTFISDEVARDLSLQFKRP 
                     INPTDQSSYIVDSVTVKNGSIHLYFDKAGQKTYERHSLSHFVNLDNLRANNTKGSLPI 
                     NVIVFDGKSKCEESSAKSASVYYSQLMCQPILLLDQALVSDVGDSAEVAVKMFDAYVN 
                     TFSSTFNVPMEKLKTLVATAEAELAKNVSLDNVLSTFISAARQGFVDSDVETKDVVEC 
                     LKLSHQSDIEVTGDSCNNYMLTYNKVENMTPRDLGACIDCSARHINAQVAKSHNIALI 
                     WNVKDFMSLSEQLRKQIRSAAKKNNLPFKLTCATTRQVVNVVTTKIALKGGKIVNNWL 
                     KQLIKVTLVFLFVAAIFYLITPVHVMSKHTDFSSEIIGYKAIDGGVTRDIASTDTCFA 
                     NKHADFDTWFSQRGGSYTNDKACPLIAAVITREVGFVVPGLPGTILRTTNGDFLHFLP 
                     RVFSAVGNICYTPSKLIEYTDFATSACVLAAECTIFKDASGKPVPYCYDTNVLEGSVA 
                     YESLRPDTRYVLMDGSIIQFPNTYLEGSVRVVTTFDSEYCRHGTCERSEAGVCVSTSG 
                     RWVLNNDYYRSLPGVFCGVDAVNLLTNMFTPLIQPIGALDISASIVAGGIVAIVVTCL 
                     AYYFMRFRRAFGEYSHVVAFNTLLFLMSFTVLCLTPVYSFLPGVYSVIYLYLTFYLTN 
                     DVSFLAHIQWMVMFTPLVPFWITIAYIICISTKHFYWFFSNYLKRRVVFNGVSFSTFE 
                     EAALCTFLLNKEMYLKLRSDVLLPLTQYNRYLALYNKYKYFSGAMDTTSYREAACCHL 
                     AKALNDFSNSGSDVLYQPPQTSITSAVLQSGFRKMAFPSGKVEGCMVQVTCGTTTLNG 
                     LWLDDVVYCPRHVICTSEDMLNPNYEDLLIRKSNHNFLVQAGNVQLRVIGHSMQNCVL 
                     KLKVDTANPKTPKYKFVRIQPGQTFSVLACYNGSPSGVYQCAMRPNFTIKGSFLNGSC 
                     GSVGFNIDYDCVSFCYMHHMELPTGVHAGTDLEGNFYGPFVDRQTAQAAGTDTTITVN 
                     VLAWLYAAVINGDRWFLNRFTTTLNDFNLVAMKYNYEPLTQDHVDILGPLSAQTGIAV 
                     LDMCASLKELLQNGMNGRTILGSALLEDEFTPFDVVRQCSGVTFQSAVKRTIKGTHHW 
                     LLLTILTSLLVLVQSTQWSLFFFLYENAFLPFAMGIIAMSAFAMMFVKHKHAFLCLFL 
                     LPSLATVAYFNMVYMPASWVMRIMTWLDMVDTSLSGFKLKDCVMYASAVVLLILMTAR 
                     TVYDDGARRVWTLMNVLTLVYKVYYGNALDQAISMWALIISVTSNYSGVVTTVMFLAR 
                     GIVFMCVEYCPIFFITGNTLQCIMLVYCFLGYFCTCYFGLFCLLNRYFRLTLGVYDYL 
                     VSTQEFRYMNSQGLLPPKNSIDAFKLNIKLLGVGGKPCIKVATVQSKMSDVKCTSVVL 
                     LSVLQQLRVESSSKLWAQCVQLHNDILLAKDTTEAFEKMVSLLSVLLSMQGAVDINKL 
                     CEEMLDNRATLQAIASEFSSLPSYAAFATAQEAYEQAVANGDSEVVLKKLKKSLNVAK 
                     SEFDRDAAMQRKLEKMADQAMTQMYKQARSEDKRAKVTSAMQTMLFTMLRKLDNDALN 
                     NIINNARDGCVPLNIIPLTTAAKLMVVIPDYNTYKNTCDGTTFTYASALWEIQQVVDA 
                     DSKIVQLSEISMDNSPNLAWPLIVTALRANSAVKLQNNELSPVALRQMSCAAGTTQTA 
                     CTDDNALAYYNTTKGGRFVLALLSDLQDLKWARFPKSDGTGTIYTELEPPCRFVTDTP 
                     KGPKVKYLYFIKGLNNLNRGMVLGSLAATVRLQAGNATEVPANSTVLSFCAFAVDAAK 
                     AYKDYLASGGQPITNCVKMLCTHTGTGQAITVTPEANMDQESFGGASCCLYCRCHIDH 
                     PNPKGFCDLKGKYVQIPTTCANDPVGFTLKNTVCTVCGMWKGYGCSCDQLREPMLQSA 
                     DAQSFLNGFAV" 
     mat_peptide     266..805 
                     /gene="ORF1ab" 
                     /locus_tag="GU280_gp01" 
                     /product="leader protein" 
                     /note="nsp1; produced by both pp1a and pp1ab" 
                     /protein_id="YP_009742608.1" 
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     mat_peptide     806..2719 
                     /gene="ORF1ab" 
                     /locus_tag="GU280_gp01" 
                     /product="nsp2" 
                     /note="produced by both pp1a and pp1ab" 
                     /protein_id="YP_009742609.1" 
     mat_peptide     2720..8554 
                     /gene="ORF1ab" 
                     /locus_tag="GU280_gp01" 
                     /product="nsp3" 
                     /note="former nsp1; conserved domains are: N-terminal 
                     acidic (Ac), predicted phosphoesterase, papain-like 
                     proteinase, Y-domain, transmembrane domain 1 (TM1), 
                     adenosine diphosphate-ribose 1''-phosphatase (ADRP); 
                     produced by both pp1a and pp1ab" 
                     /protein_id="YP_009742610.1" 
     mat_peptide     8555..10054 
                     /gene="ORF1ab" 
                     /locus_tag="GU280_gp01" 
                     /product="nsp4" 
                     /note="nsp4B_TM; contains transmembrane domain 2 (TM2); 
                     produced by both pp1a and pp1ab" 
                     /protein_id="YP_009742611.1" 
     mat_peptide     10055..10972 
                     /gene="ORF1ab" 
                     /locus_tag="GU280_gp01" 
                     /product="3C-like proteinase" 
                     /note="nsp5A_3CLpro and nsp5B_3CLpro; main proteinase 
                     (Mpro); mediates cleavages downstream of nsp4. 3D 
                     structure of the SARSr-CoV homolog has been determined 
                     (Yang et al., 2003); produced by both pp1a and pp1ab" 
                     /protein_id="YP_009742612.1" 
     mat_peptide     10973..11842 
                     /gene="ORF1ab" 
                     /locus_tag="GU280_gp01" 
                     /product="nsp6" 
                     /note="nsp6_TM; putative transmembrane domain; produced by 
                     both pp1a and pp1ab" 
                     /protein_id="YP_009742613.1" 
     mat_peptide     11843..12091 
                     /gene="ORF1ab" 
                     /locus_tag="GU280_gp01" 
                     /product="nsp7" 
                     /note="produced by both pp1a and pp1ab" 
                     /protein_id="YP_009742614.1" 
     mat_peptide     12092..12685 
                     /gene="ORF1ab" 
                     /locus_tag="GU280_gp01" 
                     /product="nsp8" 
                     /note="produced by both pp1a and pp1ab" 
                     /protein_id="YP_009742615.1" 
     mat_peptide     12686..13024 
                     /gene="ORF1ab" 
                     /locus_tag="GU280_gp01" 
                     /product="nsp9" 
                     /note="ssRNA-binding protein; produced by both pp1a and 
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                     pp1ab" 
                     /protein_id="YP_009742616.1" 
     mat_peptide     13025..13441 
                     /gene="ORF1ab" 
                     /locus_tag="GU280_gp01" 
                     /product="nsp10" 
                     /note="nsp10_CysHis; formerly known as growth-factor-like 
                     protein (GFL); produced by both pp1a and pp1ab" 
                     /protein_id="YP_009742617.1" 
     mat_peptide     13442..13480 
                     /gene="ORF1ab" 
                     /locus_tag="GU280_gp01" 
                     /product="nsp11" 
                     /note="produced by pp1a only" 
                     /protein_id="YP_009725312.1" 
     stem_loop       13476..13503 
                     /gene="ORF1ab" 
                     /locus_tag="GU280_gp01" 
                     /inference="COORDINATES: 
                     profile:Rfam-release-14.1:RF00507,Infernal:1.1.2" 
                     /function="Coronavirus frameshifting stimulation element 
                     stem-loop 1" 
     stem_loop       13488..13542 
                     /gene="ORF1ab" 
                     /locus_tag="GU280_gp01" 
                     /inference="COORDINATES: 
                     profile:Rfam-release-14.1:RF00507,Infernal:1.1.2" 
                     /function="Coronavirus frameshifting stimulation element 
                     stem-loop 2" 
     gene            21563..25384 
                     /gene="S" 
                     /locus_tag="GU280_gp02" 
                     /gene_synonym="spike glycoprotein" 
                     /db_xref="GeneID:43740568" 
     CDS             21563..25384 
                     /gene="S" 
                     /locus_tag="GU280_gp02" 
                     /gene_synonym="spike glycoprotein" 
                     /note="structural protein; spike protein" 
                     /codon_start=1 
                     /product="surface glycoprotein" 
                     /protein_id="YP_009724390.1" 
                     /db_xref="GeneID:43740568" 
                     /translation="MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFR 
                     SSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNIIR 
                     GWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVY 
                     SSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQ 
                     GFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFL 
                     LKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITN 
                     LCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCF 
                     TNVYADSFVIRGDEVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYN 
                     YLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCYFPLQSYGFQPTNGVGYQPY 
                     RVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFLPFQQFG 
                     RDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVAI 
                     HADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSPR 
                     RARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTM 
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                     YICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFG 
                     GFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFN 
                     GLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQN 
                     VLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALNTLVKQLSSNFGA 
                     ISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANLAATKMS 
                     ECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPAQEKNFTTAPAICHDGKAH 
                     FPREGVFVSNGTHWFVTQRNFYEPQIITTDNTFVSGNCDVVIGIVNNTVYDPLQPELD 
                     SFKEELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDLQELG 
                     KYEQYIKWPWYIWLGFIAGLIAIVMVTIMLCCMTSCCSCLKGCCSCGSCCKFDEDDSE 
                     PVLKGVKLHYT" 
     gene            25393..26220 
                     /gene="ORF3a" 
                     /locus_tag="GU280_gp03" 
                     /db_xref="GeneID:43740569" 
     CDS             25393..26220 
                     /gene="ORF3a" 
                     /locus_tag="GU280_gp03" 
                     /codon_start=1 
                     /product="ORF3a protein" 
                     /protein_id="YP_009724391.1" 
                     /db_xref="GeneID:43740569" 
                     /translation="MDLFMRIFTIGTVTLKQGEIKDATPSDFVRATATIPIQASLPFG 
                     WLIVGVALLAVFQSASKIITLKKRWQLALSKGVHFVCNLLLLFVTVYSHLLLVAAGLE 
                     APFLYLYALVYFLQSINFVRIIMRLWLCWKCRSKNPLLYDANYFLCWHTNCYDYCIPY 
                     NSVTSSIVITSGDGTTSPISEHDYQIGGYTEKWESGVKDCVVLHSYFTSDYYQLYSTQ 
                     LSTDTGVEHVTFFIYNKIVDEPEEHVQIHTIDGSSGVVNPVMEPIYDEPTTTTSVPL" 
     gene            26245..26472 
                     /gene="E" 
                     /locus_tag="GU280_gp04" 
                     /db_xref="GeneID:43740570" 
     CDS             26245..26472 
                     /gene="E" 
                     /locus_tag="GU280_gp04" 
                     /note="ORF4; structural protein; E protein" 
                     /codon_start=1 
                     /product="envelope protein" 
                     /protein_id="YP_009724392.1" 
                     /db_xref="GeneID:43740570" 
                     /translation="MYSFVSEETGTLIVNSVLLFLAFVVFLLVTLAILTALRLCAYCC 
                     NIVNVSLVKPSFYVYSRVKNLNSSRVPDLLV" 
     gene            26523..27191 
                     /gene="M" 
                     /locus_tag="GU280_gp05" 
                     /db_xref="GeneID:43740571" 
     CDS             26523..27191 
                     /gene="M" 
                     /locus_tag="GU280_gp05" 
                     /note="ORF5; structural protein" 
                     /codon_start=1 
                     /product="membrane glycoprotein" 
                     /protein_id="YP_009724393.1" 
                     /db_xref="GeneID:43740571" 
                     /translation="MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNR 
                     FLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRL 
                     FARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCD 
                     IKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIA 
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                     LLVQ" 
     gene            27202..27387 
                     /gene="ORF6" 
                     /locus_tag="GU280_gp06" 
                     /db_xref="GeneID:43740572" 
     CDS             27202..27387 
                     /gene="ORF6" 
                     /locus_tag="GU280_gp06" 
                     /codon_start=1 
                     /product="ORF6 protein" 
                     /protein_id="YP_009724394.1" 
                     /db_xref="GeneID:43740572" 
                     /translation="MFHLVDFQVTIAEILLIIMRTFKVSIWNLDYIINLIIKNLSKSL 
                     TENKYSQLDEEQPMEID" 
     gene            27394..27759 
                     /gene="ORF7a" 
                     /locus_tag="GU280_gp07" 
                     /db_xref="GeneID:43740573" 
     CDS             27394..27759 
                     /gene="ORF7a" 
                     /locus_tag="GU280_gp07" 
                     /codon_start=1 
                     /product="ORF7a protein" 
                     /protein_id="YP_009724395.1" 
                     /db_xref="GeneID:43740573" 
                     /translation="MKIILFLALITLATCELYHYQECVRGTTVLLKEPCSSGTYEGNS 
                     PFHPLADNKFALTCFSTQFAFACPDGVKHVYQLRARSVSPKLFIRQEEVQELYSPIFL 
                     IVAAIVFITLCFTLKRKTE" 
     gene            27756..27887 
                     /gene="ORF7b" 
                     /locus_tag="GU280_gp08" 
                     /db_xref="GeneID:43740574" 
     CDS             27756..27887 
                     /gene="ORF7b" 
                     /locus_tag="GU280_gp08" 
                     /codon_start=1 
                     /product="ORF7b" 
                     /protein_id="YP_009725318.1" 
                     /db_xref="GeneID:43740574" 
                     /translation="MIELSLIDFYLCFLAFLLFLVLIMLIIFWFSLELQDHNETCHA" 
     gene            27894..28259 
                     /gene="ORF8" 
                     /locus_tag="GU280_gp09" 
                     /db_xref="GeneID:43740577" 
     CDS             27894..28259 
                     /gene="ORF8" 
                     /locus_tag="GU280_gp09" 
                     /codon_start=1 
                     /product="ORF8 protein" 
                     /protein_id="YP_009724396.1" 
                     /db_xref="GeneID:43740577" 
                     /translation="MKFLVFLGIITTVAAFHQECSLQSCTQHQPYVVDDPCPIHFYSK 
                     WYIRVGARKSAPLIELCVDEAGSKSPIQYIDIGNYTVSCLPFTINCQEPKLGSLVVRC 
                     SFYEDFLEYHDVRVVLDFI" 
     gene            28274..29533 
                     /gene="N" 
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                     /locus_tag="GU280_gp10" 
                     /db_xref="GeneID:43740575" 
     CDS             28274..29533 
                     /gene="N" 
                     /locus_tag="GU280_gp10" 
                     /note="ORF9; structural protein" 
                     /codon_start=1 
                     /product="nucleocapsid phosphoprotein" 
                     /protein_id="YP_009724397.2" 
                     /db_xref="GeneID:43740575" 
                     /translation="MSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQG 
                     LPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMK 
                     DLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQ 
                     LPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAA 
                     LALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGR 
                     RGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYT 
                     GAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTV 
                     TLLPAADLDDFSKQLQQSMSSADSTQA" 
     gene            29558..29674 
                     /gene="ORF10" 
                     /locus_tag="GU280_gp11" 
                     /db_xref="GeneID:43740576" 
     CDS             29558..29674 
                     /gene="ORF10" 
                     /locus_tag="GU280_gp11" 
                     /codon_start=1 
                     /product="ORF10 protein" 
                     /protein_id="YP_009725255.1" 
                     /db_xref="GeneID:43740576" 
                     /translation="MGYINVFAFPFTIYSLLLCRMNSRNYIAQVDVVNFNLT" 
     stem_loop       29609..29644 
                     /gene="ORF10" 
                     /locus_tag="GU280_gp11" 
                     /inference="COORDINATES: 
                     profile::Rfam-release-14.1:RF00165,Infernal:1.1.2" 
                     /function="Coronavirus 3' UTR pseudoknot stem-loop 1" 
     stem_loop       29629..29657 
                     /gene="ORF10" 
                     /locus_tag="GU280_gp11" 
                     /inference="COORDINATES: 
                     profile::Rfam-release-14.1:RF00165,Infernal:1.1.2" 
                     /function="Coronavirus 3' UTR pseudoknot stem-loop 2" 
     3'UTR           29675..29903 
     stem_loop       29728..29768 
                     /inference="COORDINATES: 
                     profile:Rfam-release-14.1:RF00164,Infernal:1.1.2" 
                     /note="basepair exception: alignment to the Rfam model 
                     implies coordinates 29740:29758 form a noncanonical C:T 
                     basepair, but the homologous positions form a highly 
                     conserved C:G basepair in other viruses, including SARS 
                     (NC_004718.3)" 
                     /function="Coronavirus 3' stem-loop II-like motif (s2m)" 
ORIGIN       
        1 attaaaggtt tataccttcc caggtaacaa accaaccaac tttcgatctc ttgtagatct 
       61 gttctctaaa cgaactttaa aatctgtgtg gctgtcactc ggctgcatgc ttagtgcact 
      121 cacgcagtat aattaataac taattactgt cgttgacagg acacgagtaa ctcgtctatc 
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      181 ttctgcaggc tgcttacggt ttcgtccgtg ttgcagccga tcatcagcac atctaggttt 
      241 cgtccgggtg tgaccgaaag gtaagatgga gagccttgtc cctggtttca acgagaaaac 
      301 acacgtccaa ctcagtttgc ctgttttaca ggttcgcgac gtgctcgtac gtggctttgg 
      361 agactccgtg gaggaggtct tatcagaggc acgtcaacat cttaaagatg gcacttgtgg 
      421 cttagtagaa gttgaaaaag gcgttttgcc tcaacttgaa cagccctatg tgttcatcaa 
      481 acgttcggat gctcgaactg cacctcatgg tcatgttatg gttgagctgg tagcagaact 
      541 cgaaggcatt cagtacggtc gtagtggtga gacacttggt gtccttgtcc ctcatgtggg 
      601 cgaaatacca gtggcttacc gcaaggttct tcttcgtaag aacggtaata aaggagctgg 
      661 tggccatagt tacggcgccg atctaaagtc atttgactta ggcgacgagc ttggcactga 
      721 tccttatgaa gattttcaag aaaactggaa cactaaacat agcagtggtg ttacccgtga 
      781 actcatgcgt gagcttaacg gaggggcata cactcgctat gtcgataaca acttctgtgg 
      841 ccctgatggc taccctcttg agtgcattaa agaccttcta gcacgtgctg gtaaagcttc 
      901 atgcactttg tccgaacaac tggactttat tgacactaag aggggtgtat actgctgccg 
      961 tgaacatgag catgaaattg cttggtacac ggaacgttct gaaaagagct atgaattgca 
     1021 gacacctttt gaaattaaat tggcaaagaa atttgacacc ttcaatgggg aatgtccaaa 
     1081 ttttgtattt cccttaaatt ccataatcaa gactattcaa ccaagggttg aaaagaaaaa 
     1141 gcttgatggc tttatgggta gaattcgatc tgtctatcca gttgcgtcac caaatgaatg 
     1201 caaccaaatg tgcctttcaa ctctcatgaa gtgtgatcat tgtggtgaaa cttcatggca 
     1261 gacgggcgat tttgttaaag ccacttgcga attttgtggc actgagaatt tgactaaaga 
     1321 aggtgccact acttgtggtt acttacccca aaatgctgtt gttaaaattt attgtccagc 
     1381 atgtcacaat tcagaagtag gacctgagca tagtcttgcc gaataccata atgaatctgg 
     1441 cttgaaaacc attcttcgta agggtggtcg cactattgcc tttggaggct gtgtgttctc 
     1501 ttatgttggt tgccataaca agtgtgccta ttgggttcca cgtgctagcg ctaacatagg 
     1561 ttgtaaccat acaggtgttg ttggagaagg ttccgaaggt cttaatgaca accttcttga 
     1621 aatactccaa aaagagaaag tcaacatcaa tattgttggt gactttaaac ttaatgaaga 
     1681 gatcgccatt attttggcat ctttttctgc ttccacaagt gcttttgtgg aaactgtgaa 
     1741 aggtttggat tataaagcat tcaaacaaat tgttgaatcc tgtggtaatt ttaaagttac 
     1801 aaaaggaaaa gctaaaaaag gtgcctggaa tattggtgaa cagaaatcaa tactgagtcc 
     1861 tctttatgca tttgcatcag aggctgctcg tgttgtacga tcaattttct cccgcactct 
     1921 tgaaactgct caaaattctg tgcgtgtttt acagaaggcc gctataacaa tactagatgg 
     1981 aatttcacag tattcactga gactcattga tgctatgatg ttcacatctg atttggctac 
     2041 taacaatcta gttgtaatgg cctacattac aggtggtgtt gttcagttga cttcgcagtg 
     2101 gctaactaac atctttggca ctgtttatga aaaactcaaa cccgtccttg attggcttga 
     2161 agagaagttt aaggaaggtg tagagtttct tagagacggt tgggaaattg ttaaatttat 
     2221 ctcaacctgt gcttgtgaaa ttgtcggtgg acaaattgtc acctgtgcaa aggaaattaa 
     2281 ggagagtgtt cagacattct ttaagcttgt aaataaattt ttggctttgt gtgctgactc 
     2341 tatcattatt ggtggagcta aacttaaagc cttgaattta ggtgaaacat ttgtcacgca 
     2401 ctcaaaggga ttgtacagaa agtgtgttaa atccagagaa gaaactggcc tactcatgcc 
     2461 tctaaaagcc ccaaaagaaa ttatcttctt agagggagaa acacttccca cagaagtgtt 
     2521 aacagaggaa gttgtcttga aaactggtga tttacaacca ttagaacaac ctactagtga 
     2581 agctgttgaa gctccattgg ttggtacacc agtttgtatt aacgggctta tgttgctcga 
     2641 aatcaaagac acagaaaagt actgtgccct tgcacctaat atgatggtaa caaacaatac 
     2701 cttcacactc aaaggcggtg caccaacaaa ggttactttt ggtgatgaca ctgtgataga 
     2761 agtgcaaggt tacaagagtg tgaatatcac ttttgaactt gatgaaagga ttgataaagt 
     2821 acttaatgag aagtgctctg cctatacagt tgaactcggt acagaagtaa atgagttcgc 
     2881 ctgtgttgtg gcagatgctg tcataaaaac tttgcaacca gtatctgaat tacttacacc 
     2941 actgggcatt gatttagatg agtggagtat ggctacatac tacttatttg atgagtctgg 
     3001 tgagtttaaa ttggcttcac atatgtattg ttctttctac cctccagatg aggatgaaga 
     3061 agaaggtgat tgtgaagaag aagagtttga gccatcaact caatatgagt atggtactga 
     3121 agatgattac caaggtaaac ctttggaatt tggtgccact tctgctgctc ttcaacctga 
     3181 agaagagcaa gaagaagatt ggttagatga tgatagtcaa caaactgttg gtcaacaaga 
     3241 cggcagtgag gacaatcaga caactactat tcaaacaatt gttgaggttc aacctcaatt 
     3301 agagatggaa cttacaccag ttgttcagac tattgaagtg aatagtttta gtggttattt 
     3361 aaaacttact gacaatgtat acattaaaaa tgcagacatt gtggaagaag ctaaaaaggt 
     3421 aaaaccaaca gtggttgtta atgcagccaa tgtttacctt aaacatggag gaggtgttgc 
     3481 aggagcctta aataaggcta ctaacaatgc catgcaagtt gaatctgatg attacatagc 
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     3541 tactaatgga ccacttaaag tgggtggtag ttgtgtttta agcggacaca atcttgctaa 
     3601 acactgtctt catgttgtcg gcccaaatgt taacaaaggt gaagacattc aacttcttaa 
     3661 gagtgcttat gaaaatttta atcagcacga agttctactt gcaccattat tatcagctgg 
     3721 tatttttggt gctgacccta tacattcttt aagagtttgt gtagatactg ttcgcacaaa 
     3781 tgtctactta gctgtctttg ataaaaatct ctatgacaaa cttgtttcaa gctttttgga 
     3841 aatgaagagt gaaaagcaag ttgaacaaaa gatcgctgag attcctaaag aggaagttaa 
     3901 gccatttata actgaaagta aaccttcagt tgaacagaga aaacaagatg ataagaaaat 
     3961 caaagcttgt gttgaagaag ttacaacaac tctggaagaa actaagttcc tcacagaaaa 
     4021 cttgttactt tatattgaca ttaatggcaa tcttcatcca gattctgcca ctcttgttag 
     4081 tgacattgac atcactttct taaagaaaga tgctccatat atagtgggtg atgttgttca 
     4141 agagggtgtt ttaactgctg tggttatacc tactaaaaag gctggtggca ctactgaaat 
     4201 gctagcgaaa gctttgagaa aagtgccaac agacaattat ataaccactt acccgggtca 
     4261 gggtttaaat ggttacactg tagaggaggc aaagacagtg cttaaaaagt gtaaaagtgc 
     4321 cttttacatt ctaccatcta ttatctctaa tgagaagcaa gaaattcttg gaactgtttc 
     4381 ttggaatttg cgagaaatgc ttgcacatgc agaagaaaca cgcaaattaa tgcctgtctg 
     4441 tgtggaaact aaagccatag tttcaactat acagcgtaaa tataagggta ttaaaataca 
     4501 agagggtgtg gttgattatg gtgctagatt ttacttttac accagtaaaa caactgtagc 
     4561 gtcacttatc aacacactta acgatctaaa tgaaactctt gttacaatgc cacttggcta 
     4621 tgtaacacat ggcttaaatt tggaagaagc tgctcggtat atgagatctc tcaaagtgcc 
     4681 agctacagtt tctgtttctt cacctgatgc tgttacagcg tataatggtt atcttacttc 
     4741 ttcttctaaa acacctgaag aacattttat tgaaaccatc tcacttgctg gttcctataa 
     4801 agattggtcc tattctggac aatctacaca actaggtata gaatttctta agagaggtga 
     4861 taaaagtgta tattacacta gtaatcctac cacattccac ctagatggtg aagttatcac 
     4921 ctttgacaat cttaagacac ttctttcttt gagagaagtg aggactatta aggtgtttac 
     4981 aacagtagac aacattaacc tccacacgca agttgtggac atgtcaatga catatggaca 
     5041 acagtttggt ccaacttatt tggatggagc tgatgttact aaaataaaac ctcataattc 
     5101 acatgaaggt aaaacatttt atgttttacc taatgatgac actctacgtg ttgaggcttt 
     5161 tgagtactac cacacaactg atcctagttt tctgggtagg tacatgtcag cattaaatca 
     5221 cactaaaaag tggaaatacc cacaagttaa tggtttaact tctattaaat gggcagataa 
     5281 caactgttat cttgccactg cattgttaac actccaacaa atagagttga agtttaatcc 
     5341 acctgctcta caagatgctt attacagagc aagggctggt gaagctgcta acttttgtgc 
     5401 acttatctta gcctactgta ataagacagt aggtgagtta ggtgatgtta gagaaacaat 
     5461 gagttacttg tttcaacatg ccaatttaga ttcttgcaaa agagtcttga acgtggtgtg 
     5521 taaaacttgt ggacaacagc agacaaccct taagggtgta gaagctgtta tgtacatggg 
     5581 cacactttct tatgaacaat ttaagaaagg tgttcagata ccttgtacgt gtggtaaaca 
     5641 agctacaaaa tatctagtac aacaggagtc accttttgtt atgatgtcag caccacctgc 
     5701 tcagtatgaa cttaagcatg gtacatttac ttgtgctagt gagtacactg gtaattacca 
     5761 gtgtggtcac tataaacata taacttctaa agaaactttg tattgcatag acggtgcttt 
     5821 acttacaaag tcctcagaat acaaaggtcc tattacggat gttttctaca aagaaaacag 
     5881 ttacacaaca accataaaac cagttactta taaattggat ggtgttgttt gtacagaaat 
     5941 tgaccctaag ttggacaatt attataagaa agacaattct tatttcacag agcaaccaat 
     6001 tgatcttgta ccaaaccaac catatccaaa cgcaagcttc gataatttta agtttgtatg 
     6061 tgataatatc aaatttgctg atgatttaaa ccagttaact ggttataaga aacctgcttc 
     6121 aagagagctt aaagttacat ttttccctga cttaaatggt gatgtggtgg ctattgatta 
     6181 taaacactac acaccctctt ttaagaaagg agctaaattg ttacataaac ctattgtttg 
     6241 gcatgttaac aatgcaacta ataaagccac gtataaacca aatacctggt gtatacgttg 
     6301 tctttggagc acaaaaccag ttgaaacatc aaattcgttt gatgtactga agtcagagga 
     6361 cgcgcaggga atggataatc ttgcctgcga agatctaaaa ccagtctctg aagaagtagt 
     6421 ggaaaatcct accatacaga aagacgttct tgagtgtaat gtgaaaacta ccgaagttgt 
     6481 aggagacatt atacttaaac cagcaaataa tagtttaaaa attacagaag aggttggcca 
     6541 cacagatcta atggctgctt atgtagacaa ttctagtctt actattaaga aacctaatga 
     6601 attatctaga gtattaggtt tgaaaaccct tgctactcat ggtttagctg ctgttaatag 
     6661 tgtcccttgg gatactatag ctaattatgc taagcctttt cttaacaaag ttgttagtac 
     6721 aactactaac atagttacac ggtgtttaaa ccgtgtttgt actaattata tgccttattt 
     6781 ctttacttta ttgctacaat tgtgtacttt tactagaagt acaaattcta gaattaaagc 
     6841 atctatgccg actactatag caaagaatac tgttaagagt gtcggtaaat tttgtctaga 
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     6901 ggcttcattt aattatttga agtcacctaa tttttctaaa ctgataaata ttataatttg 
     6961 gtttttacta ttaagtgttt gcctaggttc tttaatctac tcaaccgctg ctttaggtgt 
     7021 tttaatgtct aatttaggca tgccttctta ctgtactggt tacagagaag gctatttgaa 
     7081 ctctactaat gtcactattg caacctactg tactggttct ataccttgta gtgtttgtct 
     7141 tagtggttta gattctttag acacctatcc ttctttagaa actatacaaa ttaccatttc 
     7201 atcttttaaa tgggatttaa ctgcttttgg cttagttgca gagtggtttt tggcatatat 
     7261 tcttttcact aggtttttct atgtacttgg attggctgca atcatgcaat tgtttttcag 
     7321 ctattttgca gtacatttta ttagtaattc ttggcttatg tggttaataa ttaatcttgt 
     7381 acaaatggcc ccgatttcag ctatggttag aatgtacatc ttctttgcat cattttatta 
     7441 tgtatggaaa agttatgtgc atgttgtaga cggttgtaat tcatcaactt gtatgatgtg 
     7501 ttacaaacgt aatagagcaa caagagtcga atgtacaact attgttaatg gtgttagaag 
     7561 gtccttttat gtctatgcta atggaggtaa aggcttttgc aaactacaca attggaattg 
     7621 tgttaattgt gatacattct gtgctggtag tacatttatt agtgatgaag ttgcgagaga 
     7681 cttgtcacta cagtttaaaa gaccaataaa tcctactgac cagtcttctt acatcgttga 
     7741 tagtgttaca gtgaagaatg gttccatcca tctttacttt gataaagctg gtcaaaagac 
     7801 ttatgaaaga cattctctct ctcattttgt taacttagac aacctgagag ctaataacac 
     7861 taaaggttca ttgcctatta atgttatagt ttttgatggt aaatcaaaat gtgaagaatc 
     7921 atctgcaaaa tcagcgtctg tttactacag tcagcttatg tgtcaaccta tactgttact 
     7981 agatcaggca ttagtgtctg atgttggtga tagtgcggaa gttgcagtta aaatgtttga 
     8041 tgcttacgtt aatacgtttt catcaacttt taacgtacca atggaaaaac tcaaaacact 
     8101 agttgcaact gcagaagctg aacttgcaaa gaatgtgtcc ttagacaatg tcttatctac 
     8161 ttttatttca gcagctcggc aagggtttgt tgattcagat gtagaaacta aagatgttgt 
     8221 tgaatgtctt aaattgtcac atcaatctga catagaagtt actggcgata gttgtaataa 
     8281 ctatatgctc acctataaca aagttgaaaa catgacaccc cgtgaccttg gtgcttgtat 
     8341 tgactgtagt gcgcgtcata ttaatgcgca ggtagcaaaa agtcacaaca ttgctttgat 
     8401 atggaacgtt aaagatttca tgtcattgtc tgaacaacta cgaaaacaaa tacgtagtgc 
     8461 tgctaaaaag aataacttac cttttaagtt gacatgtgca actactagac aagttgttaa 
     8521 tgttgtaaca acaaagatag cacttaaggg tggtaaaatt gttaataatt ggttgaagca 
     8581 gttaattaaa gttacacttg tgttcctttt tgttgctgct attttctatt taataacacc 
     8641 tgttcatgtc atgtctaaac atactgactt ttcaagtgaa atcataggat acaaggctat 
     8701 tgatggtggt gtcactcgtg acatagcatc tacagatact tgttttgcta acaaacatgc 
     8761 tgattttgac acatggttta gccagcgtgg tggtagttat actaatgaca aagcttgccc 
     8821 attgattgct gcagtcataa caagagaagt gggttttgtc gtgcctggtt tgcctggcac 
     8881 gatattacgc acaactaatg gtgacttttt gcatttctta cctagagttt ttagtgcagt 
     8941 tggtaacatc tgttacacac catcaaaact tatagagtac actgactttg caacatcagc 
     9001 ttgtgttttg gctgctgaat gtacaatttt taaagatgct tctggtaagc cagtaccata 
     9061 ttgttatgat accaatgtac tagaaggttc tgttgcttat gaaagtttac gccctgacac 
     9121 acgttatgtg ctcatggatg gctctattat tcaatttcct aacacctacc ttgaaggttc 
     9181 tgttagagtg gtaacaactt ttgattctga gtactgtagg cacggcactt gtgaaagatc 
     9241 agaagctggt gtttgtgtat ctactagtgg tagatgggta cttaacaatg attattacag 
     9301 atctttacca ggagttttct gtggtgtaga tgctgtaaat ttacttacta atatgtttac 
     9361 accactaatt caacctattg gtgctttgga catatcagca tctatagtag ctggtggtat 
     9421 tgtagctatc gtagtaacat gccttgccta ctattttatg aggtttagaa gagcttttgg 
     9481 tgaatacagt catgtagttg cctttaatac tttactattc cttatgtcat tcactgtact 
     9541 ctgtttaaca ccagtttact cattcttacc tggtgtttat tctgttattt acttgtactt 
     9601 gacattttat cttactaatg atgtttcttt tttagcacat attcagtgga tggttatgtt 
     9661 cacaccttta gtacctttct ggataacaat tgcttatatc atttgtattt ccacaaagca 
     9721 tttctattgg ttctttagta attacctaaa gagacgtgta gtctttaatg gtgtttcctt 
     9781 tagtactttt gaagaagctg cgctgtgcac ctttttgtta aataaagaaa tgtatctaaa 
     9841 gttgcgtagt gatgtgctat tacctcttac gcaatataat agatacttag ctctttataa 
     9901 taagtacaag tattttagtg gagcaatgga tacaactagc tacagagaag ctgcttgttg 
     9961 tcatctcgca aaggctctca atgacttcag taactcaggt tctgatgttc tttaccaacc 
    10021 accacaaacc tctatcacct cagctgtttt gcagagtggt tttagaaaaa tggcattccc 
    10081 atctggtaaa gttgagggtt gtatggtaca agtaacttgt ggtacaacta cacttaacgg 
    10141 tctttggctt gatgacgtag tttactgtcc aagacatgtg atctgcacct ctgaagacat 
    10201 gcttaaccct aattatgaag atttactcat tcgtaagtct aatcataatt tcttggtaca 
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    10261 ggctggtaat gttcaactca gggttattgg acattctatg caaaattgtg tacttaagct 
    10321 taaggttgat acagccaatc ctaagacacc taagtataag tttgttcgca ttcaaccagg 
    10381 acagactttt tcagtgttag cttgttacaa tggttcacca tctggtgttt accaatgtgc 
    10441 tatgaggccc aatttcacta ttaagggttc attccttaat ggttcatgtg gtagtgttgg 
    10501 ttttaacata gattatgact gtgtctcttt ttgttacatg caccatatgg aattaccaac 
    10561 tggagttcat gctggcacag acttagaagg taacttttat ggaccttttg ttgacaggca 
    10621 aacagcacaa gcagctggta cggacacaac tattacagtt aatgttttag cttggttgta 
    10681 cgctgctgtt ataaatggag acaggtggtt tctcaatcga tttaccacaa ctcttaatga 
    10741 ctttaacctt gtggctatga agtacaatta tgaacctcta acacaagacc atgttgacat 
    10801 actaggacct ctttctgctc aaactggaat tgccgtttta gatatgtgtg cttcattaaa 
    10861 agaattactg caaaatggta tgaatggacg taccatattg ggtagtgctt tattagaaga 
    10921 tgaatttaca ccttttgatg ttgttagaca atgctcaggt gttactttcc aaagtgcagt 
    10981 gaaaagaaca atcaagggta cacaccactg gttgttactc acaattttga cttcactttt 
    11041 agttttagtc cagagtactc aatggtcttt gttctttttt ttgtatgaaa atgccttttt 
    11101 accttttgct atgggtatta ttgctatgtc tgcttttgca atgatgtttg tcaaacataa 
    11161 gcatgcattt ctctgtttgt ttttgttacc ttctcttgcc actgtagctt attttaatat 
    11221 ggtctatatg cctgctagtt gggtgatgcg tattatgaca tggttggata tggttgatac 
    11281 tagtttgtct ggttttaagc taaaagactg tgttatgtat gcatcagctg tagtgttact 
    11341 aatccttatg acagcaagaa ctgtgtatga tgatggtgct aggagagtgt ggacacttat 
    11401 gaatgtcttg acactcgttt ataaagttta ttatggtaat gctttagatc aagccatttc 
    11461 catgtgggct cttataatct ctgttacttc taactactca ggtgtagtta caactgtcat 
    11521 gtttttggcc agaggtattg tttttatgtg tgttgagtat tgccctattt tcttcataac 
    11581 tggtaataca cttcagtgta taatgctagt ttattgtttc ttaggctatt tttgtacttg 
    11641 ttactttggc ctcttttgtt tactcaaccg ctactttaga ctgactcttg gtgtttatga 
    11701 ttacttagtt tctacacagg agtttagata tatgaattca cagggactac tcccacccaa 
    11761 gaatagcata gatgccttca aactcaacat taaattgttg ggtgttggtg gcaaaccttg 
    11821 tatcaaagta gccactgtac agtctaaaat gtcagatgta aagtgcacat cagtagtctt 
    11881 actctcagtt ttgcaacaac tcagagtaga atcatcatct aaattgtggg ctcaatgtgt 
    11941 ccagttacac aatgacattc tcttagctaa agatactact gaagcctttg aaaaaatggt 
    12001 ttcactactt tctgttttgc tttccatgca gggtgctgta gacataaaca agctttgtga 
    12061 agaaatgctg gacaacaggg caaccttaca agctatagcc tcagagttta gttcccttcc 
    12121 atcatatgca gcttttgcta ctgctcaaga agcttatgag caggctgttg ctaatggtga 
    12181 ttctgaagtt gttcttaaaa agttgaagaa gtctttgaat gtggctaaat ctgaatttga 
    12241 ccgtgatgca gccatgcaac gtaagttgga aaagatggct gatcaagcta tgacccaaat 
    12301 gtataaacag gctagatctg aggacaagag ggcaaaagtt actagtgcta tgcagacaat 
    12361 gcttttcact atgcttagaa agttggataa tgatgcactc aacaacatta tcaacaatgc 
    12421 aagagatggt tgtgttccct tgaacataat acctcttaca acagcagcca aactaatggt 
    12481 tgtcatacca gactataaca catataaaaa tacgtgtgat ggtacaacat ttacttatgc 
    12541 atcagcattg tgggaaatcc aacaggttgt agatgcagat agtaaaattg ttcaacttag 
    12601 tgaaattagt atggacaatt cacctaattt agcatggcct cttattgtaa cagctttaag 
    12661 ggccaattct gctgtcaaat tacagaataa tgagcttagt cctgttgcac tacgacagat 
    12721 gtcttgtgct gccggtacta cacaaactgc ttgcactgat gacaatgcgt tagcttacta 
    12781 caacacaaca aagggaggta ggtttgtact tgcactgtta tccgatttac aggatttgaa 
    12841 atgggctaga ttccctaaga gtgatggaac tggtactatc tatacagaac tggaaccacc 
    12901 ttgtaggttt gttacagaca cacctaaagg tcctaaagtg aagtatttat actttattaa 
    12961 aggattaaac aacctaaata gaggtatggt acttggtagt ttagctgcca cagtacgtct 
    13021 acaagctggt aatgcaacag aagtgcctgc caattcaact gtattatctt tctgtgcttt 
    13081 tgctgtagat gctgctaaag cttacaaaga ttatctagct agtgggggac aaccaatcac 
    13141 taattgtgtt aagatgttgt gtacacacac tggtactggt caggcaataa cagttacacc 
    13201 ggaagccaat atggatcaag aatcctttgg tggtgcatcg tgttgtctgt actgccgttg 
    13261 ccacatagat catccaaatc ctaaaggatt ttgtgactta aaaggtaagt atgtacaaat 
    13321 acctacaact tgtgctaatg accctgtggg ttttacactt aaaaacacag tctgtaccgt 
    13381 ctgcggtatg tggaaaggtt atggctgtag ttgtgatcaa ctccgcgaac ccatgcttca 
    13441 gtcagctgat gcacaatcgt ttttaaacgg gtttgcggtg taagtgcagc ccgtcttaca 
    13501 ccgtgcggca caggcactag tactgatgtc gtatacaggg cttttgacat ctacaatgat 
    13561 aaagtagctg gttttgctaa attcctaaaa actaattgtt gtcgcttcca agaaaaggac 
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    13621 gaagatgaca atttaattga ttcttacttt gtagttaaga gacacacttt ctctaactac 
    13681 caacatgaag aaacaattta taatttactt aaggattgtc cagctgttgc taaacatgac 
    13741 ttctttaagt ttagaataga cggtgacatg gtaccacata tatcacgtca acgtcttact 
    13801 aaatacacaa tggcagacct cgtctatgct ttaaggcatt ttgatgaagg taattgtgac 
    13861 acattaaaag aaatacttgt cacatacaat tgttgtgatg atgattattt caataaaaag 
    13921 gactggtatg attttgtaga aaacccagat atattacgcg tatacgccaa cttaggtgaa 
    13981 cgtgtacgcc aagctttgtt aaaaacagta caattctgtg atgccatgcg aaatgctggt 
    14041 attgttggtg tactgacatt agataatcaa gatctcaatg gtaactggta tgatttcggt 
    14101 gatttcatac aaaccacgcc aggtagtgga gttcctgttg tagattctta ttattcattg 
    14161 ttaatgccta tattaacctt gaccagggct ttaactgcag agtcacatgt tgacactgac 
    14221 ttaacaaagc cttacattaa gtgggatttg ttaaaatatg acttcacgga agagaggtta 
    14281 aaactctttg accgttattt taaatattgg gatcagacat accacccaaa ttgtgttaac 
    14341 tgtttggatg acagatgcat tctgcattgt gcaaacttta atgttttatt ctctacagtg 
    14401 ttcccaccta caagttttgg accactagtg agaaaaatat ttgttgatgg tgttccattt 
    14461 gtagtttcaa ctggatacca cttcagagag ctaggtgttg tacataatca ggatgtaaac 
    14521 ttacatagct ctagacttag ttttaaggaa ttacttgtgt atgctgctga ccctgctatg 
    14581 cacgctgctt ctggtaatct attactagat aaacgcacta cgtgcttttc agtagctgca 
    14641 cttactaaca atgttgcttt tcaaactgtc aaacccggta attttaacaa agacttctat 
    14701 gactttgctg tgtctaaggg tttctttaag gaaggaagtt ctgttgaatt aaaacacttc 
    14761 ttctttgctc aggatggtaa tgctgctatc agcgattatg actactatcg ttataatcta 
    14821 ccaacaatgt gtgatatcag acaactacta tttgtagttg aagttgttga taagtacttt 
    14881 gattgttacg atggtggctg tattaatgct aaccaagtca tcgtcaacaa cctagacaaa 
    14941 tcagctggtt ttccatttaa taaatggggt aaggctagac tttattatga ttcaatgagt 
    15001 tatgaggatc aagatgcact tttcgcatat acaaaacgta atgtcatccc tactataact 
    15061 caaatgaatc ttaagtatgc cattagtgca aagaatagag ctcgcaccgt agctggtgtc 
    15121 tctatctgta gtactatgac caatagacag tttcatcaaa aattattgaa atcaatagcc 
    15181 gccactagag gagctactgt agtaattgga acaagcaaat tctatggtgg ttggcacaac 
    15241 atgttaaaaa ctgtttatag tgatgtagaa aaccctcacc ttatgggttg ggattatcct 
    15301 aaatgtgata gagccatgcc taacatgctt agaattatgg cctcacttgt tcttgctcgc 
    15361 aaacatacaa cgtgttgtag cttgtcacac cgtttctata gattagctaa tgagtgtgct 
    15421 caagtattga gtgaaatggt catgtgtggc ggttcactat atgttaaacc aggtggaacc 
    15481 tcatcaggag atgccacaac tgcttatgct aatagtgttt ttaacatttg tcaagctgtc 
    15541 acggccaatg ttaatgcact tttatctact gatggtaaca aaattgccga taagtatgtc 
    15601 cgcaatttac aacacagact ttatgagtgt ctctatagaa atagagatgt tgacacagac 
    15661 tttgtgaatg agttttacgc atatttgcgt aaacatttct caatgatgat actctctgac 
    15721 gatgctgttg tgtgtttcaa tagcacttat gcatctcaag gtctagtggc tagcataaag 
    15781 aactttaagt cagttcttta ttatcaaaac aatgttttta tgtctgaagc aaaatgttgg 
    15841 actgagactg accttactaa aggacctcat gaattttgct ctcaacatac aatgctagtt 
    15901 aaacagggtg atgattatgt gtaccttcct tacccagatc catcaagaat cctaggggcc 
    15961 ggctgttttg tagatgatat cgtaaaaaca gatggtacac ttatgattga acggttcgtg 
    16021 tctttagcta tagatgctta cccacttact aaacatccta atcaggagta tgctgatgtc 
    16081 tttcatttgt acttacaata cataagaaag ctacatgatg agttaacagg acacatgtta 
    16141 gacatgtatt ctgttatgct tactaatgat aacacttcaa ggtattggga acctgagttt 
    16201 tatgaggcta tgtacacacc gcatacagtc ttacaggctg ttggggcttg tgttctttgc 
    16261 aattcacaga cttcattaag atgtggtgct tgcatacgta gaccattctt atgttgtaaa 
    16321 tgctgttacg accatgtcat atcaacatca cataaattag tcttgtctgt taatccgtat 
    16381 gtttgcaatg ctccaggttg tgatgtcaca gatgtgactc aactttactt aggaggtatg 
    16441 agctattatt gtaaatcaca taaaccaccc attagttttc cattgtgtgc taatggacaa 
    16501 gtttttggtt tatataaaaa tacatgtgtt ggtagcgata atgttactga ctttaatgca 
    16561 attgcaacat gtgactggac aaatgctggt gattacattt tagctaacac ctgtactgaa 
    16621 agactcaagc tttttgcagc agaaacgctc aaagctactg aggagacatt taaactgtct 
    16681 tatggtattg ctactgtacg tgaagtgctg tctgacagag aattacatct ttcatgggaa 
    16741 gttggtaaac ctagaccacc acttaaccga aattatgtct ttactggtta tcgtgtaact 
    16801 aaaaacagta aagtacaaat aggagagtac acctttgaaa aaggtgacta tggtgatgct 
    16861 gttgtttacc gaggtacaac aacttacaaa ttaaatgttg gtgattattt tgtgctgaca 
    16921 tcacatacag taatgccatt aagtgcacct acactagtgc cacaagagca ctatgttaga 
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    16981 attactggct tatacccaac actcaatatc tcagatgagt tttctagcaa tgttgcaaat 
    17041 tatcaaaagg ttggtatgca aaagtattct acactccagg gaccacctgg tactggtaag 
    17101 agtcattttg ctattggcct agctctctac tacccttctg ctcgcatagt gtatacagct 
    17161 tgctctcatg ccgctgttga tgcactatgt gagaaggcat taaaatattt gcctatagat 
    17221 aaatgtagta gaattatacc tgcacgtgct cgtgtagagt gttttgataa attcaaagtg 
    17281 aattcaacat tagaacagta tgtcttttgt actgtaaatg cattgcctga gacgacagca 
    17341 gatatagttg tctttgatga aatttcaatg gccacaaatt atgatttgag tgttgtcaat 
    17401 gccagattac gtgctaagca ctatgtgtac attggcgacc ctgctcaatt acctgcacca 
    17461 cgcacattgc taactaaggg cacactagaa ccagaatatt tcaattcagt gtgtagactt 
    17521 atgaaaacta taggtccaga catgttcctc ggaacttgtc ggcgttgtcc tgctgaaatt 
    17581 gttgacactg tgagtgcttt ggtttatgat aataagctta aagcacataa agacaaatca 
    17641 gctcaatgct ttaaaatgtt ttataagggt gttatcacgc atgatgtttc atctgcaatt 
    17701 aacaggccac aaataggcgt ggtaagagaa ttccttacac gtaaccctgc ttggagaaaa 
    17761 gctgtcttta tttcacctta taattcacag aatgctgtag cctcaaagat tttgggacta 
    17821 ccaactcaaa ctgttgattc atcacagggc tcagaatatg actatgtcat attcactcaa 
    17881 accactgaaa cagctcactc ttgtaatgta aacagattta atgttgctat taccagagca 
    17941 aaagtaggca tactttgcat aatgtctgat agagaccttt atgacaagtt gcaatttaca 
    18001 agtcttgaaa ttccacgtag gaatgtggca actttacaag ctgaaaatgt aacaggactc 
    18061 tttaaagatt gtagtaaggt aatcactggg ttacatccta cacaggcacc tacacacctc 
    18121 agtgttgaca ctaaattcaa aactgaaggt ttatgtgttg acatacctgg catacctaag 
    18181 gacatgacct atagaagact catctctatg atgggtttta aaatgaatta tcaagttaat 
    18241 ggttacccta acatgtttat cacccgcgaa gaagctataa gacatgtacg tgcatggatt 
    18301 ggcttcgatg tcgaggggtg tcatgctact agagaagctg ttggtaccaa tttaccttta 
    18361 cagctaggtt tttctacagg tgttaaccta gttgctgtac ctacaggtta tgttgataca 
    18421 cctaataata cagatttttc cagagttagt gctaaaccac cgcctggaga tcaatttaaa 
    18481 cacctcatac cacttatgta caaaggactt ccttggaatg tagtgcgtat aaagattgta 
    18541 caaatgttaa gtgacacact taaaaatctc tctgacagag tcgtatttgt cttatgggca 
    18601 catggctttg agttgacatc tatgaagtat tttgtgaaaa taggacctga gcgcacctgt 
    18661 tgtctatgtg atagacgtgc cacatgcttt tccactgctt cagacactta tgcctgttgg 
    18721 catcattcta ttggatttga ttacgtctat aatccgttta tgattgatgt tcaacaatgg 
    18781 ggttttacag gtaacctaca aagcaaccat gatctgtatt gtcaagtcca tggtaatgca 
    18841 catgtagcta gttgtgatgc aatcatgact aggtgtctag ctgtccacga gtgctttgtt 
    18901 aagcgtgttg actggactat tgaatatcct ataattggtg atgaactgaa gattaatgcg 
    18961 gcttgtagaa aggttcaaca catggttgtt aaagctgcat tattagcaga caaattccca 
    19021 gttcttcacg acattggtaa ccctaaagct attaagtgtg tacctcaagc tgatgtagaa 
    19081 tggaagttct atgatgcaca gccttgtagt gacaaagctt ataaaataga agaattattc 
    19141 tattcttatg ccacacattc tgacaaattc acagatggtg tatgcctatt ttggaattgc 
    19201 aatgtcgata gatatcctgc taattccatt gtttgtagat ttgacactag agtgctatct 
    19261 aaccttaact tgcctggttg tgatggtggc agtttgtatg taaataaaca tgcattccac 
    19321 acaccagctt ttgataaaag tgcttttgtt aatttaaaac aattaccatt tttctattac 
    19381 tctgacagtc catgtgagtc tcatggaaaa caagtagtgt cagatataga ttatgtacca 
    19441 ctaaagtctg ctacgtgtat aacacgttgc aatttaggtg gtgctgtctg tagacatcat 
    19501 gctaatgagt acagattgta tctcgatgct tataacatga tgatctcagc tggctttagc 
    19561 ttgtgggttt acaaacaatt tgatacttat aacctctgga acacttttac aagacttcag 
    19621 agtttagaaa atgtggcttt taatgttgta aataagggac actttgatgg acaacagggt 
    19681 gaagtaccag tttctatcat taataacact gtttacacaa aagttgatgg tgttgatgta 
    19741 gaattgtttg aaaataaaac aacattacct gttaatgtag catttgagct ttgggctaag 
    19801 cgcaacatta aaccagtacc agaggtgaaa atactcaata atttgggtgt ggacattgct 
    19861 gctaatactg tgatctggga ctacaaaaga gatgctccag cacatatatc tactattggt 
    19921 gtttgttcta tgactgacat agccaagaaa ccaactgaaa cgatttgtgc accactcact 
    19981 gtcttttttg atggtagagt tgatggtcaa gtagacttat ttagaaatgc ccgtaatggt 
    20041 gttcttatta cagaaggtag tgttaaaggt ttacaaccat ctgtaggtcc caaacaagct 
    20101 agtcttaatg gagtcacatt aattggagaa gccgtaaaaa cacagttcaa ttattataag 
    20161 aaagttgatg gtgttgtcca acaattacct gaaacttact ttactcagag tagaaattta 
    20221 caagaattta aacccaggag tcaaatggaa attgatttct tagaattagc tatggatgaa 
    20281 ttcattgaac ggtataaatt agaaggctat gccttcgaac atatcgttta tggagatttt 
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    20341 agtcatagtc agttaggtgg tttacatcta ctgattggac tagctaaacg ttttaaggaa 
    20401 tcaccttttg aattagaaga ttttattcct atggacagta cagttaaaaa ctatttcata 
    20461 acagatgcgc aaacaggttc atctaagtgt gtgtgttctg ttattgattt attacttgat 
    20521 gattttgttg aaataataaa atcccaagat ttatctgtag tttctaaggt tgtcaaagtg 
    20581 actattgact atacagaaat ttcatttatg ctttggtgta aagatggcca tgtagaaaca 
    20641 ttttacccaa aattacaatc tagtcaagcg tggcaaccgg gtgttgctat gcctaatctt 
    20701 tacaaaatgc aaagaatgct attagaaaag tgtgaccttc aaaattatgg tgatagtgca 
    20761 acattaccta aaggcataat gatgaatgtc gcaaaatata ctcaactgtg tcaatattta 
    20821 aacacattaa cattagctgt accctataat atgagagtta tacattttgg tgctggttct 
    20881 gataaaggag ttgcaccagg tacagctgtt ttaagacagt ggttgcctac gggtacgctg 
    20941 cttgtcgatt cagatcttaa tgactttgtc tctgatgcag attcaacttt gattggtgat 
    21001 tgtgcaactg tacatacagc taataaatgg gatctcatta ttagtgatat gtacgaccct 
    21061 aagactaaaa atgttacaaa agaaaatgac tctaaagagg gttttttcac ttacatttgt 
    21121 gggtttatac aacaaaagct agctcttgga ggttccgtgg ctataaagat aacagaacat 
    21181 tcttggaatg ctgatcttta taagctcatg ggacacttcg catggtggac agcctttgtt 
    21241 actaatgtga atgcgtcatc atctgaagca tttttaattg gatgtaatta tcttggcaaa 
    21301 ccacgcgaac aaatagatgg ttatgtcatg catgcaaatt acatattttg gaggaataca 
    21361 aatccaattc agttgtcttc ctattcttta tttgacatga gtaaatttcc ccttaaatta 
    21421 aggggtactg ctgttatgtc tttaaaagaa ggtcaaatca atgatatgat tttatctctt 
    21481 cttagtaaag gtagacttat aattagagaa aacaacagag ttgttatttc tagtgatgtt 
    21541 cttgttaaca actaaacgaa caatgtttgt ttttcttgtt ttattgccac tagtctctag 
    21601 tcagtgtgtt aatcttacaa ccagaactca attaccccct gcatacacta attctttcac 
    21661 acgtggtgtt tattaccctg acaaagtttt cagatcctca gttttacatt caactcagga 
    21721 cttgttctta cctttctttt ccaatgttac ttggttccat gctatacatg tctctgggac 
    21781 caatggtact aagaggtttg ataaccctgt cctaccattt aatgatggtg tttattttgc 
    21841 ttccactgag aagtctaaca taataagagg ctggattttt ggtactactt tagattcgaa 
    21901 gacccagtcc ctacttattg ttaataacgc tactaatgtt gttattaaag tctgtgaatt 
    21961 tcaattttgt aatgatccat ttttgggtgt ttattaccac aaaaacaaca aaagttggat 
    22021 ggaaagtgag ttcagagttt attctagtgc gaataattgc acttttgaat atgtctctca 
    22081 gccttttctt atggaccttg aaggaaaaca gggtaatttc aaaaatctta gggaatttgt 
    22141 gtttaagaat attgatggtt attttaaaat atattctaag cacacgccta ttaatttagt 
    22201 gcgtgatctc cctcagggtt tttcggcttt agaaccattg gtagatttgc caataggtat 
    22261 taacatcact aggtttcaaa ctttacttgc tttacataga agttatttga ctcctggtga 
    22321 ttcttcttca ggttggacag ctggtgctgc agcttattat gtgggttatc ttcaacctag 
    22381 gacttttcta ttaaaatata atgaaaatgg aaccattaca gatgctgtag actgtgcact 
    22441 tgaccctctc tcagaaacaa agtgtacgtt gaaatccttc actgtagaaa aaggaatcta 
    22501 tcaaacttct aactttagag tccaaccaac agaatctatt gttagatttc ctaatattac 
    22561 aaacttgtgc ccttttggtg aagtttttaa cgccaccaga tttgcatctg tttatgcttg 
    22621 gaacaggaag agaatcagca actgtgttgc tgattattct gtcctatata attccgcatc 
    22681 attttccact tttaagtgtt atggagtgtc tcctactaaa ttaaatgatc tctgctttac 
    22741 taatgtctat gcagattcat ttgtaattag aggtgatgaa gtcagacaaa tcgctccagg 
    22801 gcaaactgga aagattgctg attataatta taaattacca gatgatttta caggctgcgt 
    22861 tatagcttgg aattctaaca atcttgattc taaggttggt ggtaattata attacctgta 
    22921 tagattgttt aggaagtcta atctcaaacc ttttgagaga gatatttcaa ctgaaatcta 
    22981 tcaggccggt agcacacctt gtaatggtgt tgaaggtttt aattgttact ttcctttaca 
    23041 atcatatggt ttccaaccca ctaatggtgt tggttaccaa ccatacagag tagtagtact 
    23101 ttcttttgaa cttctacatg caccagcaac tgtttgtgga cctaaaaagt ctactaattt 
    23161 ggttaaaaac aaatgtgtca atttcaactt caatggttta acaggcacag gtgttcttac 
    23221 tgagtctaac aaaaagtttc tgcctttcca acaatttggc agagacattg ctgacactac 
    23281 tgatgctgtc cgtgatccac agacacttga gattcttgac attacaccat gttcttttgg 
    23341 tggtgtcagt gttataacac caggaacaaa tacttctaac caggttgctg ttctttatca 
    23401 ggatgttaac tgcacagaag tccctgttgc tattcatgca gatcaactta ctcctacttg 
    23461 gcgtgtttat tctacaggtt ctaatgtttt tcaaacacgt gcaggctgtt taataggggc 
    23521 tgaacatgtc aacaactcat atgagtgtga catacccatt ggtgcaggta tatgcgctag 
    23581 ttatcagact cagactaatt ctcctcggcg ggcacgtagt gtagctagtc aatccatcat 
    23641 tgcctacact atgtcacttg gtgcagaaaa ttcagttgct tactctaata actctattgc 
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    23701 catacccaca aattttacta ttagtgttac cacagaaatt ctaccagtgt ctatgaccaa 
    23761 gacatcagta gattgtacaa tgtacatttg tggtgattca actgaatgca gcaatctttt 
    23821 gttgcaatat ggcagttttt gtacacaatt aaaccgtgct ttaactggaa tagctgttga 
    23881 acaagacaaa aacacccaag aagtttttgc acaagtcaaa caaatttaca aaacaccacc 
    23941 aattaaagat tttggtggtt ttaatttttc acaaatatta ccagatccat caaaaccaag 
    24001 caagaggtca tttattgaag atctactttt caacaaagtg acacttgcag atgctggctt 
    24061 catcaaacaa tatggtgatt gccttggtga tattgctgct agagacctca tttgtgcaca 
    24121 aaagtttaac ggccttactg ttttgccacc tttgctcaca gatgaaatga ttgctcaata 
    24181 cacttctgca ctgttagcgg gtacaatcac ttctggttgg acctttggtg caggtgctgc 
    24241 attacaaata ccatttgcta tgcaaatggc ttataggttt aatggtattg gagttacaca 
    24301 gaatgttctc tatgagaacc aaaaattgat tgccaaccaa tttaatagtg ctattggcaa 
    24361 aattcaagac tcactttctt ccacagcaag tgcacttgga aaacttcaag atgtggtcaa 
    24421 ccaaaatgca caagctttaa acacgcttgt taaacaactt agctccaatt ttggtgcaat 
    24481 ttcaagtgtt ttaaatgata tcctttcacg tcttgacaaa gttgaggctg aagtgcaaat 
    24541 tgataggttg atcacaggca gacttcaaag tttgcagaca tatgtgactc aacaattaat 
    24601 tagagctgca gaaatcagag cttctgctaa tcttgctgct actaaaatgt cagagtgtgt 
    24661 acttggacaa tcaaaaagag ttgatttttg tggaaagggc tatcatctta tgtccttccc 
    24721 tcagtcagca cctcatggtg tagtcttctt gcatgtgact tatgtccctg cacaagaaaa 
    24781 gaacttcaca actgctcctg ccatttgtca tgatggaaaa gcacactttc ctcgtgaagg 
    24841 tgtctttgtt tcaaatggca cacactggtt tgtaacacaa aggaattttt atgaaccaca 
    24901 aatcattact acagacaaca catttgtgtc tggtaactgt gatgttgtaa taggaattgt 
    24961 caacaacaca gtttatgatc ctttgcaacc tgaattagac tcattcaagg aggagttaga 
    25021 taaatatttt aagaatcata catcaccaga tgttgattta ggtgacatct ctggcattaa 
    25081 tgcttcagtt gtaaacattc aaaaagaaat tgaccgcctc aatgaggttg ccaagaattt 
    25141 aaatgaatct ctcatcgatc tccaagaact tggaaagtat gagcagtata taaaatggcc 
    25201 atggtacatt tggctaggtt ttatagctgg cttgattgcc atagtaatgg tgacaattat 
    25261 gctttgctgt atgaccagtt gctgtagttg tctcaagggc tgttgttctt gtggatcctg 
    25321 ctgcaaattt gatgaagacg actctgagcc agtgctcaaa ggagtcaaat tacattacac 
    25381 ataaacgaac ttatggattt gtttatgaga atcttcacaa ttggaactgt aactttgaag 
    25441 caaggtgaaa tcaaggatgc tactccttca gattttgttc gcgctactgc aacgataccg 
    25501 atacaagcct cactcccttt cggatggctt attgttggcg ttgcacttct tgctgttttt 
    25561 cagagcgctt ccaaaatcat aaccctcaaa aagagatggc aactagcact ctccaagggt 
    25621 gttcactttg tttgcaactt gctgttgttg tttgtaacag tttactcaca ccttttgctc 
    25681 gttgctgctg gccttgaagc cccttttctc tatctttatg ctttagtcta cttcttgcag 
    25741 agtataaact ttgtaagaat aataatgagg ctttggcttt gctggaaatg ccgttccaaa 
    25801 aacccattac tttatgatgc caactatttt ctttgctggc atactaattg ttacgactat 
    25861 tgtatacctt acaatagtgt aacttcttca attgtcatta cttcaggtga tggcacaaca 
    25921 agtcctattt ctgaacatga ctaccagatt ggtggttata ctgaaaaatg ggaatctgga 
    25981 gtaaaagact gtgttgtatt acacagttac ttcacttcag actattacca gctgtactca 
    26041 actcaattga gtacagacac tggtgttgaa catgttacct tcttcatcta caataaaatt 
    26101 gttgatgagc ctgaagaaca tgtccaaatt cacacaatcg acggttcatc cggagttgtt 
    26161 aatccagtaa tggaaccaat ttatgatgaa ccgacgacga ctactagcgt gcctttgtaa 
    26221 gcacaagctg atgagtacga acttatgtac tcattcgttt cggaagagac aggtacgtta 
    26281 atagttaata gcgtacttct ttttcttgct ttcgtggtat tcttgctagt tacactagcc 
    26341 atccttactg cgcttcgatt gtgtgcgtac tgctgcaata ttgttaacgt gagtcttgta 
    26401 aaaccttctt tttacgttta ctctcgtgtt aaaaatctga attcttctag agttcctgat 
    26461 cttctggtct aaacgaacta aatattatat tagtttttct gtttggaact ttaattttag 
    26521 ccatggcaga ttccaacggt actattaccg ttgaagagct taaaaagctc cttgaacaat 
    26581 ggaacctagt aataggtttc ctattcctta catggatttg tcttctacaa tttgcctatg 
    26641 ccaacaggaa taggtttttg tatataatta agttaatttt cctctggctg ttatggccag 
    26701 taactttagc ttgttttgtg cttgctgctg tttacagaat aaattggatc accggtggaa 
    26761 ttgctatcgc aatggcttgt cttgtaggct tgatgtggct cagctacttc attgcttctt 
    26821 tcagactgtt tgcgcgtacg cgttccatgt ggtcattcaa tccagaaact aacattcttc 
    26881 tcaacgtgcc actccatggc actattctga ccagaccgct tctagaaagt gaactcgtaa 
    26941 tcggagctgt gatccttcgt ggacatcttc gtattgctgg acaccatcta ggacgctgtg 
    27001 acatcaagga cctgcctaaa gaaatcactg ttgctacatc acgaacgctt tcttattaca 
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    27061 aattgggagc ttcgcagcgt gtagcaggtg actcaggttt tgctgcatac agtcgctaca 
    27121 ggattggcaa ctataaatta aacacagacc attccagtag cagtgacaat attgctttgc 
    27181 ttgtacagta agtgacaaca gatgtttcat ctcgttgact ttcaggttac tatagcagag 
    27241 atattactaa ttattatgag gacttttaaa gtttccattt ggaatcttga ttacatcata 
    27301 aacctcataa ttaaaaattt atctaagtca ctaactgaga ataaatattc tcaattagat 
    27361 gaagagcaac caatggagat tgattaaacg aacatgaaaa ttattctttt cttggcactg 
    27421 ataacactcg ctacttgtga gctttatcac taccaagagt gtgttagagg tacaacagta 
    27481 cttttaaaag aaccttgctc ttctggaaca tacgagggca attcaccatt tcatcctcta 
    27541 gctgataaca aatttgcact gacttgcttt agcactcaat ttgcttttgc ttgtcctgac 
    27601 ggcgtaaaac acgtctatca gttacgtgcc agatcagttt cacctaaact gttcatcaga 
    27661 caagaggaag ttcaagaact ttactctcca atttttctta ttgttgcggc aatagtgttt 
    27721 ataacacttt gcttcacact caaaagaaag acagaatgat tgaactttca ttaattgact 
    27781 tctatttgtg ctttttagcc tttctgctat tccttgtttt aattatgctt attatctttt 
    27841 ggttctcact tgaactgcaa gatcataatg aaacttgtca cgcctaaacg aacatgaaat 
    27901 ttcttgtttt cttaggaatc atcacaactg tagctgcatt tcaccaagaa tgtagtttac 
    27961 agtcatgtac tcaacatcaa ccatatgtag ttgatgaccc gtgtcctatt cacttctatt 
    28021 ctaaatggta tattagagta ggagctagaa aatcagcacc tttaattgaa ttgtgcgtgg 
    28081 atgaggctgg ttctaaatca cccattcagt acatcgatat cggtaattat acagtttcct 
    28141 gtttaccttt tacaattaat tgccaggaac ctaaattggg tagtcttgta gtgcgttgtt 
    28201 cgttctatga agacttttta gagtatcatg acgttcgtgt tgttttagat ttcatctaaa 
    28261 cgaacaaact aaaatgtctg ataatggacc ccaaaatcag cgaaatgcac cccgcattac 
    28321 gtttggtgga ccctcagatt caactggcag taaccagaat ggagaacgca gtggggcgcg 
    28381 atcaaaacaa cgtcggcccc aaggtttacc caataatact gcgtcttggt tcaccgctct 
    28441 cactcaacat ggcaaggaag accttaaatt ccctcgagga caaggcgttc caattaacac 
    28501 caatagcagt ccagatgacc aaattggcta ctaccgaaga gctaccagac gaattcgtgg 
    28561 tggtgacggt aaaatgaaag atctcagtcc aagatggtat ttctactacc taggaactgg 
    28621 gccagaagct ggacttccct atggtgctaa caaagacggc atcatatggg ttgcaactga 
    28681 gggagccttg aatacaccaa aagatcacat tggcacccgc aatcctgcta acaatgctgc 
    28741 aatcgtgcta caacttcctc aaggaacaac attgccaaaa ggcttctacg cagaagggag 
    28801 cagaggcggc agtcaagcct cttctcgttc ctcatcacgt agtcgcaaca gttcaagaaa 
    28861 ttcaactcca ggcagcagta ggggaacttc tcctgctaga atggctggca atggcggtga 
    28921 tgctgctctt gctttgctgc tgcttgacag attgaaccag cttgagagca aaatgtctgg 
    28981 taaaggccaa caacaacaag gccaaactgt cactaagaaa tctgctgctg aggcttctaa 
    29041 gaagcctcgg caaaaacgta ctgccactaa agcatacaat gtaacacaag ctttcggcag 
    29101 acgtggtcca gaacaaaccc aaggaaattt tggggaccag gaactaatca gacaaggaac 
    29161 tgattacaaa cattggccgc aaattgcaca atttgccccc agcgcttcag cgttcttcgg 
    29221 aatgtcgcgc attggcatgg aagtcacacc ttcgggaacg tggttgacct acacaggtgc 
    29281 catcaaattg gatgacaaag atccaaattt caaagatcaa gtcattttgc tgaataagca 
    29341 tattgacgca tacaaaacat tcccaccaac agagcctaaa aaggacaaaa agaagaaggc 
    29401 tgatgaaact caagccttac cgcagagaca gaagaaacag caaactgtga ctcttcttcc 
    29461 tgctgcagat ttggatgatt tctccaaaca attgcaacaa tccatgagca gtgctgactc 
    29521 aactcaggcc taaactcatg cagaccacac aaggcagatg ggctatataa acgttttcgc 
    29581 ttttccgttt acgatatata gtctactctt gtgcagaatg aattctcgta actacatagc 
    29641 acaagtagat gtagttaact ttaatctcac atagcaatct ttaatcagtg tgtaacatta 
    29701 gggaggactt gaaagagcca ccacattttc accgaggcca cgcggagtac gatcgagtgt 
    29761 acagtgaaca atgctaggga gagctgccta tatggaagag ccctaatgtg taaaattaat 
    29821 tttagtagtg ctatccccat gtgattttaa tagcttctta ggagaatgac aaaaaaaaaa 
    29881 aaaaaaaaaa aaaaaaaaaa aaa 
 
Rattus norvegicus troponin T2, cardiac type (Tnnt2), mRNA 
NCBI Reference Sequence: NM_012676.1 
FASTA Graphics 
Go to: 
LOCUS       NM_012676               1096 bp    mRNA    linear   ROD 06-DEC-2020 
DEFINITION  Rattus norvegicus troponin T2, cardiac type (Tnnt2), mRNA. 
ACCESSION   NM_012676 
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VERSION     NM_012676.1 
KEYWORDS    RefSeq. 
SOURCE      Rattus norvegicus (Norway rat) 
  ORGANISM  Rattus norvegicus 
            Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; 
            Mammalia; Eutheria; Euarchontoglires; Glires; Rodentia; Myomorpha; 
            Muroidea; Muridae; Murinae; Rattus. 
REFERENCE   1  (bases 1 to 1096) 
  AUTHORS   Muslimovic A, Friden V, Tenstad O, Starnberg K, Nystrom S, Wesen E, 
            Esbjorner EK, Granholm K, Lindahl B and Hammarsten O. 
  TITLE     The Liver and Kidneys mediate clearance of cardiac troponin in the 
            rat 
  JOURNAL   Sci Rep 10 (1), 6791 (2020) 
   PUBMED   32322013 
  REMARK    GeneRIF: The Liver and Kidneys mediate clearance of cardiac 
            troponin in the rat. 
            Publication Status: Online-Only 
REFERENCE   2  (bases 1 to 1096) 
  AUTHORS   Liu Y, Liao W, Wan L, Xiang T and Zhang W. 
  TITLE     Correlation Between Relative Nasopharyngeal Virus RNA Load and 
            Lymphocyte Count Disease Severity in Patients with COVID-19 
  JOURNAL   Viral Immunol (2020) In press 
   PUBMED   32297828 
  REMARK    Publication Status: Available-Online prior to print 
REFERENCE   3  (bases 1 to 1096) 
  AUTHORS   Wijnker PJ, Li Y, Zhang P, Foster DB, dos Remedios C, Van Eyk JE, 
            Stienen GJ, Murphy AM and van der Velden J. 
  TITLE     A novel phosphorylation site, Serine 199, in the C-terminus of 
            cardiac troponin I regulates calcium sensitivity and susceptibility 
            to calpain-induced proteolysis 
  JOURNAL   J Mol Cell Cardiol 82, 93-103 (2015) 
   PUBMED   25771144 
REFERENCE   4  (bases 1 to 1096) 
  AUTHORS   Hao J, Galindo CL, Tran TL and Sawyer DB. 
  TITLE     Neuregulin-1beta induces embryonic stem cell cardiomyogenesis via 
            ErbB3/ErbB2 receptors 
  JOURNAL   Biochem J 458 (2), 335-341 (2014) 
   PUBMED   24364879 
REFERENCE   5  (bases 1 to 1096) 
  AUTHORS   Gollapudi SK, Gallon CE and Chandra M. 
  TITLE     The tropomyosin binding region of cardiac troponin T modulates 
            crossbridge recruitment dynamics in rat cardiac muscle fibers 
  JOURNAL   J Mol Biol 425 (9), 1565-1581 (2013) 
   PUBMED   23357173 
  REMARK    GeneRIF: Replacement of the functionally corresponding N-terminal 
            end portion of rat fast skeletal cardiac muscle (RfsTnT) into 
            cardiac muscle troponin T (RcTnT), the observed functional 
            differences associate with a sequence variation. 
REFERENCE   6  (bases 1 to 1096) 
  AUTHORS   Watkins H, McKenna WJ, Thierfelder L, Suk HJ, Anan R, O'Donoghue A, 
            Spirito P, Matsumori A, Moravec CS, Seidman JG et al. 
  TITLE     Mutations in the genes for cardiac troponin T and alpha-tropomyosin 
            in hypertrophic cardiomyopathy 
  JOURNAL   N Engl J Med 332 (16), 1058-1064 (1995) 
   PUBMED   7898523 
REFERENCE   7  (bases 1 to 1096) 
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  AUTHORS   Thierfelder L, Watkins H, MacRae C, Lamas R, McKenna W, Vosberg HP, 
            Seidman JG and Seidman CE. 
  TITLE     Alpha-tropomyosin and cardiac troponin T mutations cause familial 
            hypertrophic cardiomyopathy: a disease of the sarcomere 
  JOURNAL   Cell 77 (5), 701-712 (1994) 
   PUBMED   8205619 
REFERENCE   8  (bases 1 to 1096) 
  AUTHORS   Jin JP, Huang QQ, Yeh HI and Lin JJ. 
  TITLE     Complete nucleotide sequence and structural organization of rat 
            cardiac troponin T gene. A single gene generates embryonic and 
            adult isoforms via developmentally regulated alternative splicing 
  JOURNAL   J Mol Biol 227 (4), 1269-1276 (1992) 
   PUBMED   1433301 
REFERENCE   9  (bases 1 to 1096) 
  AUTHORS   Solaro RJ, el-Saleh SC and Kentish JC. 
  TITLE     Ca2+, pH and the regulation of cardiac myofilament force and ATPase 
            activity 
  JOURNAL   Mol Cell Biochem 89 (2), 163-167 (1989) 
   PUBMED   2530435 
REFERENCE   10 (bases 1 to 1096) 
  AUTHORS   Jin JP and Lin JJ. 
  TITLE     Isolation and characterization of cDNA clones encoding embryonic 
            and adult isoforms of rat cardiac troponin T 
  JOURNAL   J Biol Chem 264 (24), 14471-14477 (1989) 
   PUBMED   2760070 
COMMENT     PROVISIONAL REFSEQ: This record has not yet been subject to final 
            NCBI review. The reference sequence was derived from M26051.1. 
             
            Summary: tropomyosin-binding subunit of troponin; confers 
            calcium-sensitivy to actinomysin ATPase activity in striated muscle 
            [RGD, Feb 2006]. 
             
            Publication Note:  This RefSeq record includes a subset of the 
            publications that are available for this gene. Please see the Gene 
            record to access additional publications. 
             
            ##Evidence-Data-START## 
            Transcript exon combination :: M26051.1 [ECO:0000332] 
            RNAseq introns              :: single sample supports all introns 
                                           SAMEA2689596, SAMEA2689600 
                                           [ECO:0000348] 
            ##Evidence-Data-END## 
FEATURES             Location/Qualifiers 
     source          1..1096 
                     /organism="Rattus norvegicus" 
                     /mol_type="mRNA" 
                     /db_xref="taxon:10116" 
                     /chromosome="13" 
                     /map="13q13" 
     gene            1..1096 
                     /gene="Tnnt2" 
                     /gene_synonym="Ctt; CTTG; RATCTTG; Tnnt3" 
                     /note="troponin T2, cardiac type" 
                     /db_xref="GeneID:24837" 
                     /db_xref="RGD:3882" 
     CDS             1..900 
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                     /gene="Tnnt2" 
                     /gene_synonym="Ctt; CTTG; RATCTTG; Tnnt3" 
                     /note="Troponin T cardiac; cardiac troponin T2; troponin T 
                     type 2 (cardiac); cTnT; tnTc; cardiac muscle troponin T" 
                     /codon_start=1 
                     /product="troponin T, cardiac muscle" 
                     /protein_id="NP_036808.1" 
                     /db_xref="GeneID:24837" 
                     /db_xref="RGD:3882" 
                     /translation="MSDAEEEVVEYEEEQEEEDWSEEEEDEQEEAVEEEDGEAEPDPE 
                     GEAEAEEDKAEEVGPDEEARDAEDGPVEDSKPKPSRLFMPNLVPPKIPDGERVDFDDI 
                     HRKRMEKDLNELQTLIEAHFENRKKEEEELISLKDRIEKRRAERAEQQRIRNEREKER 
                     QNRLAEERARREEEENRRKAEDEARKKKALSNMMHFGGYIQKAQTERKSGKRQTEREK 
                     KKKILAERRKVLAIDHLNEDQLREKAKELWQSIHNLEAEKFDLQEKFKQQKYEINVLR 
                     NRINDNQKVSKTRGKAKVTGRWK" 
     misc_feature    4..6 
                     /gene="Tnnt2" 
                     /gene_synonym="Ctt; CTTG; RATCTTG; Tnnt3" 
                     /note="N-acetylserine. 
                     /evidence=ECO:0000250|UniProtKB:P09741; propagated from 
                     UniProtKB/Swiss-Prot (P50753.2); acetylation site" 
     misc_feature    4..6 
                     /gene="Tnnt2" 
                     /gene_synonym="Ctt; CTTG; RATCTTG; Tnnt3" 
                     /note="Phosphoserine. 
                     /evidence=ECO:0000244|PubMed:22673903; propagated from 
                     UniProtKB/Swiss-Prot (P50753.2); phosphorylation site" 
     misc_feature    613..615 
                     /gene="Tnnt2" 
                     /gene_synonym="Ctt; CTTG; RATCTTG; Tnnt3" 
                     /note="Phosphothreonine, by PKC/PRKCA. 
                     /evidence=ECO:0000250|UniProtKB:P13789; propagated from 
                     UniProtKB/Swiss-Prot (P50753.2); phosphorylation site" 
     misc_feature    625..627 
                     /gene="Tnnt2" 
                     /gene_synonym="Ctt; CTTG; RATCTTG; Tnnt3" 
                     /note="Phosphoserine, by PKC/PRKCA. 
                     /evidence=ECO:0000250|UniProtKB:P50752; propagated from 
                     UniProtKB/Swiss-Prot (P50753.2); phosphorylation site" 
     misc_feature    640..642 
                     /gene="Tnnt2" 
                     /gene_synonym="Ctt; CTTG; RATCTTG; Tnnt3" 
                     /note="Phosphothreonine, by PKC/PRKCA and RAF1. 
                     /evidence=ECO:0000305|PubMed:19381846; propagated from 
                     UniProtKB/Swiss-Prot (P50753.2); phosphorylation site" 
     misc_feature    883..885 
                     /gene="Tnnt2" 
                     /gene_synonym="Ctt; CTTG; RATCTTG; Tnnt3" 
                     /note="Phosphothreonine, by PKC/PRKCA. 
                     /evidence=ECO:0000250|UniProtKB:P13789; propagated from 
                     UniProtKB/Swiss-Prot (P50753.2); phosphorylation site" 
     exon            1..38 
                     /gene="Tnnt2" 
                     /gene_synonym="Ctt; CTTG; RATCTTG; Tnnt3" 
                     /inference="alignment:Splign:2.0.8" 
     exon            39..49 
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                     /gene="Tnnt2" 
                     /gene_synonym="Ctt; CTTG; RATCTTG; Tnnt3" 
                     /inference="alignment:Splign:2.0.8" 
     exon            50..79 
                     /gene="Tnnt2" 
                     /gene_synonym="Ctt; CTTG; RATCTTG; Tnnt3" 
                     /inference="alignment:Splign:2.0.8" 
     exon            80..166 
                     /gene="Tnnt2" 
                     /gene_synonym="Ctt; CTTG; RATCTTG; Tnnt3" 
                     /inference="alignment:Splign:2.0.8" 
     exon            167..202 
                     /gene="Tnnt2" 
                     /gene_synonym="Ctt; CTTG; RATCTTG; Tnnt3" 
                     /inference="alignment:Splign:2.0.8" 
     exon            203..236 
                     /gene="Tnnt2" 
                     /gene_synonym="Ctt; CTTG; RATCTTG; Tnnt3" 
                     /inference="alignment:Splign:2.0.8" 
     exon            237..300 
                     /gene="Tnnt2" 
                     /gene_synonym="Ctt; CTTG; RATCTTG; Tnnt3" 
                     /inference="alignment:Splign:2.0.8" 
     exon            301..417 
                     /gene="Tnnt2" 
                     /gene_synonym="Ctt; CTTG; RATCTTG; Tnnt3" 
                     /inference="alignment:Splign:2.0.8" 
     exon            418..495 
                     /gene="Tnnt2" 
                     /gene_synonym="Ctt; CTTG; RATCTTG; Tnnt3" 
                     /inference="alignment:Splign:2.0.8" 
     exon            496..606 
                     /gene="Tnnt2" 
                     /gene_synonym="Ctt; CTTG; RATCTTG; Tnnt3" 
                     /inference="alignment:Splign:2.0.8" 
     exon            607..612 
                     /gene="Tnnt2" 
                     /gene_synonym="Ctt; CTTG; RATCTTG; Tnnt3" 
                     /inference="alignment:Splign:2.0.8" 
     exon            613..722 
                     /gene="Tnnt2" 
                     /gene_synonym="Ctt; CTTG; RATCTTG; Tnnt3" 
                     /inference="alignment:Splign:2.0.8" 
     exon            723..813 
                     /gene="Tnnt2" 
                     /gene_synonym="Ctt; CTTG; RATCTTG; Tnnt3" 
                     /inference="alignment:Splign:2.0.8" 
     exon            814..854 
                     /gene="Tnnt2" 
                     /gene_synonym="Ctt; CTTG; RATCTTG; Tnnt3" 
                     /inference="alignment:Splign:2.0.8" 
     exon            855..1096 
                     /gene="Tnnt2" 
                     /gene_synonym="Ctt; CTTG; RATCTTG; Tnnt3" 
                     /inference="alignment:Splign:2.0.8" 
ORIGIN       
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        1 atgtctgacg ccgaggaaga ggtggtggag tacgaggagg aacaggaaga ggaagactgg 
       61 agcgaagaag aggaagacga gcaagaggag gcagtggagg aggaggatgg tgaggccgag 
      121 cctgatcccg agggtgaggc agaggcagag gaggacaagg cagaagaggt tggtcctgat 
      181 gaagaagcca gagatgctga agatggtcca gtagaggact ccaaacccaa gcccagcagg 
      241 ctcttcatgc ccaacttggt gccacccaag atccctgacg gagagagagt ggactttgat 
      301 gacatccaca ggaagcgcat ggagaaggac ctgaacgagc tgcagactct gatcgaggct 
      361 cacttcgaga acaggaagaa ggaggaagag gagctcattt ctctcaaaga caggatcgaa 
      421 aagcgtcggg cagagcgggc tgaacagcag cgtattcgca atgaacgaga gaaggaaagg 
      481 cagaaccgcc tggctgaaga gagggcccgg cgtgaggagg aggagaacag gaggaaggct 
      541 gaagatgagg cccggaagaa gaaggctctg tccaacatga tgcattttgg agggtacatc 
      601 cagaaggctc agacagagcg gaagagtggg aagagacaga cagagcgaga gaagaagaag 
      661 aagattctgg cagagaggag gaaggtgctg gccatcgacc acctgaatga agaccagctg 
      721 agagagaagg ccaaggagct atggcagagt atccacaacc tagaggccga gaagttcgac 
      781 ctgcaggaaa agttcaagca gcagaaatat gaaatcaacg ttctgcgaaa caggatcaac 
      841 gacaaccaga aagtctccaa aactcgtggg aaggccaaag tcaccgggcg ttggaaatag 
      901 atggaactgt gttcgacaaa gctctgttcc ttgcctgtgc ccttgccctg tgaatcccag 
      961 ctctaggtct tgccaggcac ccgatgcaga ctcctgtctg gaaagtagga gctgacctag 
     1021 ctagaagcca gtactctgcc tgacccctat gcccacacca cgtcaggaat aaaaagccag 
     1081 cacattgtgc acatgg 
 

The above contents are the collected information from Internet and public resources to offer to the people 
for the convenient reading and information disseminating and sharing. 
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Homo sapiens microRNA 1207 (MIR1207), microRNA 
NCBI Reference Sequence: NR_031612.1 
FASTA Graphics 
Go to: 
LOCUS       NR_031612                 87 bp    RNA     linear   PRI 09-DEC-2020 
DEFINITION  Homo sapiens microRNA 1207 (MIR1207), microRNA. 
ACCESSION   NR_031612 
VERSION     NR_031612.1 
KEYWORDS    RefSeq. 
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SOURCE      Homo sapiens (human) 
  ORGANISM  Homo sapiens 
            Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; 
            Mammalia; Eutheria; Euarchontoglires; Primates; Haplorrhini; 
            Catarrhini; Hominidae; Homo. 
REFERENCE   1  (bases 1 to 87) 
  AUTHORS   Bertolazzi G, Cipollina C, Benos PV, Tumminello M and Coronnello C. 
  TITLE     miR-1207-5p Can Contribute to Dysregulation of Inflammatory 
            Response in COVID-19 via Targeting SARS-CoV-2 RNA 
  JOURNAL   Front Cell Infect Microbiol 10, 586592 (2020) 
   PUBMED   33194826 
  REMARK    GeneRIF: miR-1207-5p Can Contribute to Dysregulation of 
            Inflammatory Response in COVID-19 via Targeting SARS-CoV-2 RNA. 
            Publication Status: Online-Only 
REFERENCE   2  (bases 1 to 87) 
  AUTHORS   Yan Y, Su M and Qin B. 
  TITLE     CircHIPK3 promotes colorectal cancer cells proliferation and 
            metastasis via modulating of miR-1207-5p/FMNL2 signal 
  JOURNAL   Biochem Biophys Res Commun 524 (4), 839-846 (2020) 
   PUBMED   32046858 
  REMARK    GeneRIF: CircHIPK3 promotes colorectal cancer cells proliferation 
            and metastasis via modulating of miR-1207-5p/FMNL2 signal. 
REFERENCE   3  (bases 1 to 87) 
  AUTHORS   Cui M, Chang Y, Fang QG, Du W, Wu JF, Wang JH, Liu ST and Luo SX. 
  TITLE     Non-Coding RNA Pvt1 Promotes Cancer Stem Cell-Like Traits in 
            Nasopharyngeal Cancer via Inhibiting miR-1207 
  JOURNAL   Pathol Oncol Res 25 (4), 1411-1422 (2019) 
   PUBMED   30141114 
  REMARK    GeneRIF: Low expression of MIR1207 is associated with 
            Nasopharyngeal Cancer. 
REFERENCE   4  (bases 1 to 87) 
  AUTHORS   Chao PC, Cui MY, Li XA, Jiang Y, Lin BC and Li ZB. 
  TITLE     Correlation between miR-1207-5p expression with steroid-induced 
            necrosis of femoral head and VEGF expression 
  JOURNAL   Eur Rev Med Pharmacol Sci 23 (7), 2710-2718 (2019) 
   PUBMED   31002120 
  REMARK    GeneRIF: Correlation between miR-1207-5p expression with 
            steroid-induced necrosis of femoral head and VEGF expression. 
REFERENCE   5  (bases 1 to 87) 
  AUTHORS   Song P and Yin SC. 
  TITLE     Long non-coding RNA 319 facilitates nasopharyngeal carcinoma 
            carcinogenesis through regulation of miR-1207-5p/KLF12 axis 
  JOURNAL   Gene 680, 51-58 (2019) 
   PUBMED   30243935 
  REMARK    GeneRIF: Data found that miR-1207 expression was decreased in 
            nasopharyngeal carcinoma (NPC) tissues, and LINC00319 facilitated 
            cell proliferation in vitro via sponging miR-1207-5p in NPC cells. 
REFERENCE   6  (bases 1 to 87) 
  AUTHORS   Chen L, Lu MH, Zhang D, Hao NB, Fan YH, Wu YY, Wang SM, Xie R, Fang 
            DC, Zhang H, Hu CJ and Yang SM. 
  TITLE     miR-1207-5p and miR-1266 suppress gastric cancer growth and 
            invasion by targeting telomerase reverse transcriptase 
  JOURNAL   Cell Death Dis 5, e1034 (2014) 
   PUBMED   24481448 
  REMARK    GeneRIF: MiR-1207-5p and miR-1266 suppress gastric cancer growth 
            and invasion by targeting TERT. 
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            Publication Status: Online-Only 
REFERENCE   7  (bases 1 to 87) 
  AUTHORS   Alvarez ML, Khosroheidari M, Eddy E and Kiefer J. 
  TITLE     Role of microRNA 1207-5P and its host gene, the long non-coding RNA 
            Pvt1, as mediators of extracellular matrix accumulation in the 
            kidney: implications for diabetic nephropathy 
  JOURNAL   PLoS One 8 (10), e77468 (2013) 
   PUBMED   24204837 
  REMARK    GeneRIF: miR-1207-5p, a PVT1-derived microRNA, is abundantly 
            expressed in kidney cells, and is upregulated by glucose and 
            TGF-beta1. 
            Erratum:[PLoS One. 2016 Dec 9;11(12 ):e0168353. PMID: 27936176] 
            Publication Status: Online-Only 
REFERENCE   8  (bases 1 to 87) 
  AUTHORS   Papagregoriou G, Erguler K, Dweep H, Voskarides K, Koupepidou P, 
            Athanasiou Y, Pierides A, Gretz N, Felekkis KN and Deltas C. 
  TITLE     A miR-1207-5p binding site polymorphism abolishes regulation of 
            HBEGF and is associated with disease severity in CFHR5 nephropathy 
  JOURNAL   PLoS One 7 (2), e31021 (2012) 
   PUBMED   22319602 
  REMARK    GeneRIF: variant 1936T prevents hsa-miR-1207-5p from 
            down-regulating HBEGF in podocytes 
REFERENCE   9  (bases 1 to 87) 
  AUTHORS   Huppi K, Volfovsky N, Runfola T, Jones TL, Mackiewicz M, Martin SE, 
            Mushinski JF, Stephens R and Caplen NJ. 
  TITLE     The identification of microRNAs in a genomically unstable region of 
            human chromosome 8q24 
  JOURNAL   Mol Cancer Res 6 (2), 212-221 (2008) 
   PUBMED   18314482 
REFERENCE   10 (bases 1 to 87) 
  AUTHORS   Griffiths-Jones S, Grocock RJ, van Dongen S, Bateman A and Enright 
            AJ. 
  TITLE     miRBase: microRNA sequences, targets and gene nomenclature 
  JOURNAL   Nucleic Acids Res 34 (Database issue), D140-D144 (2006) 
   PUBMED   16381832 
COMMENT     PROVISIONAL REFSEQ: This record is based on preliminary annotation 
            provided by NCBI staff in collaboration with miRBase. The reference 
            sequence was derived from AC103705.5. 
             
            Summary: microRNAs (miRNAs) are short (20-24 nt) non-coding RNAs 
            that are involved in post-transcriptional regulation of gene 
            expression in multicellular organisms by affecting both the 
            stability and translation of mRNAs. miRNAs are transcribed by RNA 
            polymerase II as part of capped and polyadenylated primary 
            transcripts (pri-miRNAs) that can be either protein-coding or 
            non-coding. The primary transcript is cleaved by the Drosha 
            ribonuclease III enzyme to produce an approximately 70-nt stem-loop 
            precursor miRNA (pre-miRNA), which is further cleaved by the 
            cytoplasmic Dicer ribonuclease to generate the mature miRNA and 
            antisense miRNA star (miRNA*) products. The mature miRNA is 
            incorporated into a RNA-induced silencing complex (RISC), which 
            recognizes target mRNAs through imperfect base pairing with the 
            miRNA and most commonly results in translational inhibition or 
            destabilization of the target mRNA. The RefSeq represents the 
            predicted microRNA stem-loop. [provided by RefSeq, Sep 2009]. 
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            Sequence Note: This record represents a predicted microRNA 
            stem-loop as defined by miRBase. Some sequence at the 5' and 3' 
            ends may not be included in the intermediate precursor miRNA 
            produced by Drosha cleavage. 
             
            Publication Note:  This RefSeq record includes a subset of the 
            publications that are available for this gene. Please see the Gene 
            record to access additional publications. 
PRIMARY     REFSEQ_SPAN         PRIMARY_IDENTIFIER PRIMARY_SPAN        COMP 
            1-87                AC103705.5         191189-191275 
FEATURES             Location/Qualifiers 
     source          1..87 
                     /organism="Homo sapiens" 
                     /mol_type="transcribed RNA" 
                     /db_xref="taxon:9606" 
                     /chromosome="8" 
                     /map="8q24.21" 
     gene            1..87 
                     /gene="MIR1207" 
                     /gene_synonym="hsa-mir-1207; MIRN1207" 
                     /note="microRNA 1207" 
                     /db_xref="GeneID:100302175" 
                     /db_xref="HGNC:HGNC:35273" 
                     /db_xref="miRBase:MI0006340" 
     precursor_RNA   1..87 
                     /gene="MIR1207" 
                     /gene_synonym="hsa-mir-1207; MIRN1207" 
                     /product="microRNA 1207" 
                     /db_xref="GeneID:100302175" 
                     /db_xref="HGNC:HGNC:35273" 
                     /db_xref="miRBase:MI0006340" 
     exon            1..87 
                     /gene="MIR1207" 
                     /gene_synonym="hsa-mir-1207; MIRN1207" 
                     /inference="alignment:Splign:2.1.0" 
     ncRNA           8..28 
                     /ncRNA_class="miRNA" 
                     /gene="MIR1207" 
                     /gene_synonym="hsa-mir-1207; MIRN1207" 
                     /product="hsa-miR-1207-5p" 
                     /db_xref="miRBase:MIMAT0005871" 
                     /db_xref="GeneID:100302175" 
                     /db_xref="HGNC:HGNC:35273" 
                     /db_xref="miRBase:MI0006340" 
     ncRNA           52..69 
                     /ncRNA_class="miRNA" 
                     /gene="MIR1207" 
                     /gene_synonym="hsa-mir-1207; MIRN1207" 
                     /product="hsa-miR-1207-3p" 
                     /db_xref="miRBase:MIMAT0005872" 
                     /db_xref="GeneID:100302175" 
                     /db_xref="HGNC:HGNC:35273" 
                     /db_xref="miRBase:MI0006340" 
ORIGIN       
        1 gcagggctgg cagggaggct gggaggggct ggctgggtct ggtagtgggc atcagctggc 
       61 cctcatttct taagacagca cttctgt 
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Rattus norvegicus ferritin heavy chain 1 (Fth1), mRNA 
NCBI Reference Sequence: NM_012848.2 
FASTA Graphics 
Go to: 
LOCUS       NM_012848                828 bp    mRNA    linear   ROD 11-OCT-2020 
DEFINITION  Rattus norvegicus ferritin heavy chain 1 (Fth1), mRNA. 
ACCESSION   NM_012848 
VERSION     NM_012848.2 
KEYWORDS    RefSeq. 
SOURCE      Rattus norvegicus (Norway rat) 
  ORGANISM  Rattus norvegicus 
            Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; 
            Mammalia; Eutheria; Euarchontoglires; Glires; Rodentia; Myomorpha; 
            Muroidea; Muridae; Murinae; Rattus. 
REFERENCE   1  (bases 1 to 828) 
  AUTHORS   Zhang Y, Li H, Zhang J, Cao Y, Zhao X, Yu N, Gao Y, Ma J, Zhang H, 
            Zhang J, Guo X and Liu X. 
  TITLE     The clinical characteristics and outcomes of patients with diabetes 
            and secondary hyperglycaemia with coronavirus disease 2019: A 
            single-centre, retrospective, observational study in Wuhan 
  JOURNAL   Diabetes Obes Metab 22 (8), 1443-1454 (2020) 
   PUBMED   32406594 
REFERENCE   2  (bases 1 to 828) 
  AUTHORS   Hou H, Zhang B, Huang H, Luo Y, Wu S, Tang G, Liu W, Mao L, Mao L, 
            Wang F and Sun Z. 
  TITLE     Using IL-2R/lymphocytes for predicting the clinical progression of 
            patients with COVID-19 
  JOURNAL   Clin Exp Immunol 201 (1), 76-84 (2020) 
   PUBMED   32365221 
REFERENCE   3  (bases 1 to 828) 
  AUTHORS   Mu T, Qin Y, Liu B, He X, Liao Y, Sun J, Qiu J, Li X, Zhong Y and 
            Cai J. 
  TITLE     In Vitro Neural Differentiation of Bone Marrow Mesenchymal Stem 
            Cells Carrying the FTH1 Reporter Gene and Detection with MRI 
  JOURNAL   Biomed Res Int 2018, 1978602 (2018) 
   PUBMED   30046590 
  REMARK    GeneRIF: FTH1 gene expression did not affect mesenchymal stem cell 
            differentiation into neurons and was not affected by neural 
            differentiation 
            Publication Status: Online-Only 
REFERENCE   4  (bases 1 to 828) 
  AUTHORS   Festa L, Gutoskey CJ, Graziano A, Waterhouse BD and Meucci O. 
  TITLE     Induction of Interleukin-1beta by Human Immunodeficiency Virus-1 
            Viral Proteins Leads to Increased Levels of Neuronal Ferritin Heavy 
            Chain, Synaptic Injury, and Deficits in Flexible Attention 
  JOURNAL   J Neurosci 35 (29), 10550-10561 (2015) 
   PUBMED   26203149 
  REMARK    GeneRIF: This work demonstrates the key role of the cytokine 
            IL-1beta in the regulation of a novel intracellular mediator [i.e., 
            the protein ferritin heavy chain (FHC)] of HIV-induced dendritic 
            damage and the resulting neurocognitive impairment. 
REFERENCE   5  (bases 1 to 828) 
  AUTHORS   Lane DJ, Merlot AM, Huang ML, Bae DH, Jansson PJ, Sahni S, 
            Kalinowski DS and Richardson DR. 
  TITLE     Cellular iron uptake, trafficking and metabolism: Key molecules and 
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            mechanisms and their roles in disease 
  JOURNAL   Biochim Biophys Acta 1853 (5), 1130-1144 (2015) 
   PUBMED   25661197 
  REMARK    Review article 
REFERENCE   6  (bases 1 to 828) 
  AUTHORS   Wu CG, Groenink M, Bosma A, Reitsma PH, van Deventer SJ and 
            Chamuleau RA. 
  TITLE     Rat ferritin-H: cDNA cloning, differential expression and 
            localization during hepatocarcinogenesis 
  JOURNAL   Carcinogenesis 18 (1), 47-52 (1997) 
   PUBMED   9054589 
REFERENCE   7  (bases 1 to 828) 
  AUTHORS   Ursini MV and de Franciscis V. 
  TITLE     TSH regulation of ferritin H chain messenger RNA levels in the rat 
            thyroids 
  JOURNAL   Biochem Biophys Res Commun 150 (1), 287-295 (1988) 
   PUBMED   2827671 
REFERENCE   8  (bases 1 to 828) 
  AUTHORS   Murray MT, White K and Munro HN. 
  TITLE     Conservation of ferritin heavy subunit gene structure: implications 
            for the regulation of ferritin gene expression 
  JOURNAL   Proc Natl Acad Sci U S A 84 (21), 7438-7442 (1987) 
   PUBMED   3478702 
REFERENCE   9  (bases 1 to 828) 
  AUTHORS   Krawetz,S.A., Connor,W., Cannon,P.D. and Dixon,G.H. 
  TITLE     A vector-primer-cloner-sequencer plasmid for the construction of 
            cDNA libraries: evidence for a rat glyceraldehyde-3-phosphate 
            dehydrogenase-like mRNA and a ferritin mRNA within testis 
  JOURNAL   DNA 5 (5), 427-435 (1986) 
   PUBMED   3780374 
  REMARK    Erratum:[DNA 1986 Oct;6(3):281] 
REFERENCE   10 (bases 1 to 828) 
  AUTHORS   Leibold,E.A., Aziz,N., Brown,A.J. and Munro,H.N. 
  TITLE     Conservation in rat liver of light and heavy subunit sequences of 
            mammalian ferritin. Presence of unique octopeptide in the light 
            subunit 
  JOURNAL   J Biol Chem 259 (7), 4327-4334 (1984) 
   PUBMED   6546756 
COMMENT     PROVISIONAL REFSEQ: This record has not yet been subject to final 
            NCBI review. The reference sequence was derived from U58829.1. 
            On Aug 30, 2012 this sequence version replaced NM_012848.1. 
             
            Summary: overexpressed during hepatic tumor development; used as an 
            early marker for hepatocellular carcinoma [RGD, Feb 2006]. 
             
            Publication Note:  This RefSeq record includes a subset of the 
            publications that are available for this gene. Please see the Gene 
            record to access additional publications. 
             
            ##Evidence-Data-START## 
            Transcript exon combination :: U58829.1, FQ229789.1 [ECO:0000332] 
            RNAseq introns              :: single sample supports all introns 
                                           SAMD00052296, SAMD00052297 
                                           [ECO:0000348] 
            ##Evidence-Data-END## 
PRIMARY     REFSEQ_SPAN         PRIMARY_IDENTIFIER PRIMARY_SPAN        COMP 
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            1-828               U58829.1           3-830 
FEATURES             Location/Qualifiers 
     source          1..828 
                     /organism="Rattus norvegicus" 
                     /mol_type="mRNA" 
                     /strain="W" 
                     /db_xref="taxon:10116" 
                     /chromosome="1" 
                     /map="1q43" 
     gene            1..828 
                     /gene="Fth1" 
                     /gene_synonym="Fth" 
                     /note="ferritin heavy chain 1" 
                     /db_xref="GeneID:25319" 
                     /db_xref="RGD:2635" 
     exon            1..241 
                     /gene="Fth1" 
                     /gene_synonym="Fth" 
                     /inference="alignment:Splign:2.0.8" 
     CDS             128..676 
                     /gene="Fth1" 
                     /gene_synonym="Fth" 
                     /EC_number="1.16.3.1" 
                     /note="Ferritin subunit H; ferritin, heavy polypeptide 1; 
                     ferritin H subunit" 
                     /codon_start=1 
                     /product="ferritin heavy chain" 
                     /protein_id="NP_036980.1" 
                     /db_xref="GeneID:25319" 
                     /db_xref="RGD:2635" 
                     /translation="MTTASPSQVRQNYHQDSEAAINRQINLELYASYVYLSMSCYFDR 
                     DDVALKNFAKYFLHQSHEEREHAEKLMKLQNQRGGRIFLQDIKKPDRDDWESGLNAME 
                     CALHLEKSVNQSLLELHKLATDKNDPHLCDFIETHYLNEQVKSIKELGDHVTNLRKMG 
                     APESGMAEYLFDKHTLGHGDES" 
     misc_feature    128..130 
                     /gene="Fth1" 
                     /gene_synonym="Fth" 
                     /note="N-acetylmethionine. 
                     /evidence=ECO:0000250|UniProtKB:P02794; propagated from 
                     UniProtKB/Swiss-Prot (P19132.3); acetylation site" 
     misc_feature    131..133 
                     /gene="Fth1" 
                     /gene_synonym="Fth" 
                     /note="N-acetylthreonine, in Ferritin heavy chain, 
                     N-terminally processed. 
                     /evidence=ECO:0000250|UniProtKB:P02794; propagated from 
                     UniProtKB/Swiss-Prot (P19132.3); acetylation site" 
     exon            242..388 
                     /gene="Fth1" 
                     /gene_synonym="Fth" 
                     /inference="alignment:Splign:2.0.8" 
     exon            389..514 
                     /gene="Fth1" 
                     /gene_synonym="Fth" 
                     /inference="alignment:Splign:2.0.8" 
     exon            515..828 
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                     /gene="Fth1" 
                     /gene_synonym="Fth" 
                     /inference="alignment:Splign:2.0.8" 
ORIGIN       
        1 acagtgcttg aacggaaccc ggtgctcgac ccctccgacc cccgccggcc gctttgagcc 
       61 tgagcccttt gcaacttcgt cgctccgccg ctccagcgtc gcctccgcgc ctcgcccagc 
      121 cgccatcatg accaccgcgt ctccctcgca agtgcgccag aactaccacc aggactcgga 
      181 ggctgccatc aaccgccaga tcaacctgga gttgtatgcc tcctacgtct atctgtccat 
      241 gtcttgttat tttgaccggg atgatgtggc cctgaagaac tttgccaaat actttctcca 
      301 tcaatctcat gaagagaggg aacatgctga gaaactgatg aagctgcaga accagcgagg 
      361 tggacgaatc ttcctgcagg atataaagaa acctgaccgt gatgactggg agagcgggct 
      421 gaatgcaatg gagtgtgcac tgcacttgga aaagagtgtg aatcagtcac tactggaact 
      481 tcacaaactg gctactgaca agaatgatcc ccacttatgt gacttcattg agacgcatta 
      541 cctgaatgag caggtgaaat ccattaaaga actgggtgac cacgtgacca acttacgcaa 
      601 gatgggagcc cctgaatctg gcatggcaga atatctcttt gacaagcaca ccctgggaca 
      661 cggtgatgag agctaagctg acgtccccaa ggccatgtga ctttactggt cactgaggca 
      721 gtgcatgcat gtcaggctgc ctttatcttt tctataagtt gcaccaaaac atctgcttaa 
      781 aagttcttta atttgtacca tttcttcaaa taaagaattt tggtaccc 
 
Anguilla japonica esrs34e10-5 mRNA for spermatogonial stem-cell renewal factor, complete cds 
GenBank: AB097149.1 
FASTA Graphics 
Go to: 
LOCUS       AB097149                1711 bp    mRNA    linear   VRT 03-DEC-2003 
DEFINITION  Anguilla japonica esrs34e10-5 mRNA for spermatogonial stem-cell 
            renewal factor, complete cds. 
ACCESSION   AB097149 
VERSION     AB097149.1 
KEYWORDS    . 
SOURCE      Anguilla japonica (Japanese eel) 
  ORGANISM  Anguilla japonica 
            Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; 
            Actinopterygii; Neopterygii; Teleostei; Anguilliformes; 
            Anguillidae; Anguilla. 
REFERENCE   1 
  AUTHORS   Miura,T., Ohta,T., Miura,C.I. and Yamauchi,K. 
  TITLE     Complementary deoxyribonucleic acid cloning of spermatogonial stem 
            cell renewal factor 
  JOURNAL   Endocrinology 144 (12), 5504-5510 (2003) 
   PUBMED   12960007 
REFERENCE   2  (bases 1 to 1711) 
  AUTHORS   Miura,T. 
  TITLE     Direct Submission 
  JOURNAL   Submitted (28-NOV-2002) Takeshi Miura, Ehime University, Laboratoly 
            of Fish Reproductive Physiology, Faculty of Agriculture; 
            3-5-7Tarumi, Matuyama, Ehime 790-8566, Japan 
            (E-mail:miutake@agr.ehime-u.ac.jp, Tel:81-89-946-9818, 
            Fax:81-89-977-4364) 
FEATURES             Location/Qualifiers 
     source          1..1711 
                     /organism="Anguilla japonica" 
                     /mol_type="mRNA" 
                     /db_xref="taxon:7937" 
                     /sex="male" 
                     /cell_type="sertoli cell" 
                     /tissue_type="testis" 
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                     /dev_stage="immature" 
     gene            1..1711 
                     /gene="esrs34e10-5" 
     CDS             193..1563 
                     /gene="esrs34e10-5" 
                     /function="induction of spermatogonial stem-cell 
                     proliferation" 
                     /standard_name="platelet-derived endothelial cell growth 
                     factor" 
                     /experiment="experimental evidence, no additional details 
                     recorded" 
                     /note="PD-ECGF" 
                     /codon_start=1 
                     /product="spermatogonial stem-cell renewal factor" 
                     /protein_id="BAC82441.1" 
                     /translation="MENHMENAVSFPELIRKKRDGEQFTPEEIRAFVLAVKNSTIQEA 
                     QIGAMLMAIWQKGMVAEETLALTREMMLSGEVLTWPAEWAGLVMDKHSTGGVGDKVSL 
                     PLAPALAACGCKVPMISGRALAHTGGTLDKLESIPGFSIHQSVGQMKKILEEVGCCIV 
                     GQTENLVPADKVLYAIRDATATVDSMPLVTASIISKKGAESLCALILDVKYGKAAVFK 
                     DIASAREMAQSLVEVGNKLGVHTGAALSRMDNPIGLCIGNSLEVLESLECLKGRGPPD 
                     LQGLVTCLGGRLLSISGKAPTPESGEQEIARVLADGTALRKFQAMLEAQGVSAENARI 
                     LCSMDADYFRVLRRAQSEVVLEAQAEGTVLEVDGMTIAEVLHKLGAGRTKAGEPINHS 
                     VGAKLLVTAGMKVKKGDPWVRVHFETPPFNAKLQACFQEALVIGSLDCDRTQDTPLVS 
                     EFILPE" 
ORIGIN       
        1 gtgactttcg gtttctactg taagaaacgc gcagcagggg gtggtaggaa ccagggcagg 
       61 attgaagcag ggaccgtgag ggttggtgag gaggtggtcc gggatccttt ggcttcggcg 
      121 gcggaactgg actgggaggc cggcgaagga caggctggac cgggaggttg gagctgggga 
      181 ggtctaaatc aaatggagaa tcatatggag aacgcagtta gcttccccga gctgatccgg 
      241 aagaagaggg atggggaaca gttcaccccg gaggagattc gagcgttcgt gctggccgtc 
      301 aaaaacagca caattcaaga agcccagata ggggccatgc tgatggcgat ttggcagaag 
      361 ggcatggttg ccgaggagac gctggcactg acgcgcgaga tgatgctgtc cggagaggtg 
      421 ctcacctggc cggcggagtg ggcggggctc gtgatggaca agcattccac aggtggggtg 
      481 ggagacaagg tcagcctacc cctggccccg gcactggcgg cctgcggctg taaggtgccc 
      541 atgatcagtg gcagagcctt ggctcacaca ggtggaacgc tggacaagct ggagtccatt 
      601 ccggggttca gcatccatca gtccgttggc cagatgaaga agatcttaga ggaagtcggc 
      661 tgttgcattg tgggtcagac ggagaacctg gtcccggccg ataaggtgct gtacgccatt 
      721 agggatgcca ccgccactgt ggacagcatg ccactcgtta cagcgtcgat tatctcaaag 
      781 aaaggggctg agtctctgtg cgccctgatt ctggatgtga agtacgggaa ggctgctgtg 
      841 ttcaaggaca tcgccagcgc cagggagatg gcgcagtccc tggtggaagt ggggaacaaa 
      901 ctgggcgtcc acactggagc cgccctcagc aggatggaca accccatcgg gctgtgcatc 
      961 ggaaactccc tggaggtgct ggagtccctg gagtgcctga agggccgcgg acctcctgac 
     1021 ctgcaggggc tggtcacctg tctgggagga cgccttttgt cgattagtgg gaaggctccc 
     1081 accccagaga gcggggagca ggagattgcc cgggtcttgg cggacgggac ggccttgcgc 
     1141 aagttccagg ccatgctgga ggcccagggg gtgtccgcag agaacgcccg catcctgtgc 
     1201 tccatggacg cggactactt ccgagtcttg aggcgggccc agtcggaggt ggtgctagaa 
     1261 gcacaggcgg aaggcacagt gttggaggta gatggcatga caatcgccga agtgcttcac 
     1321 aagttggggg cagggcgcac taaggcagga gaaccaatca atcacagtgt cggggcgaag 
     1381 cttctggtca ccgcagggat gaaggtaaag aaaggtgacc cctgggtcag ggtccacttc 
     1441 gagacgccgc cgttcaatgc caagctccag gcctgcttcc aggaggcgct ggtgatcggg 
     1501 agcttggact gtgaccgtac ccaggacacc cctctagtct ctgagttcat ccttccagaa 
     1561 tgacgctcct ggtctggtgt ggaacagctg ccgtcctctc tttttgccat gggacaatca 
     1621 aaccaaggcc tcaatgcaat gaaaatcgca aaccaatgta atctggcagc taattaaatg 
     1681 gatattcact ttcattcaaa aaaaaaaaaa a 
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WO 2017078176-A/1: A method for producing immortal stem cell and a sell produced 
GenBank: LX157047.1 
FASTA Graphics 
Go to: 
LOCUS       LX157047                3928 bp    DNA     linear   PAT 28-SEP-2017 
DEFINITION  WO 2017078176-A/1: A method for producing immortal stem cell and a 
            sell produced. 
ACCESSION   LX157047 
VERSION     LX157047.1 
KEYWORDS    WO 2017078176-A/1. 
SOURCE      synthetic construct 
  ORGANISM  synthetic construct 
            other sequences; artificial sequences. 
REFERENCE   1  (bases 1 to 3928) 
  AUTHORS   Yamashita,Y. 
  TITLE     A method for producing immortal stem cell and a sell produced 
  JOURNAL   Patent: WO 2017078176-A 1 11-MAY-2017; 
            Quarrymen and Co Inc 
COMMENT     OS   Artificial Sequence 
            PN   WO 2017078176-A/1 
            PD   11-MAY-2017 
            PF   07-NOV-2016 WO 2016JP082975 
            PR   05-NOV-2015 JP 2015-217428 
            PA   Quarrymen and Co Inc 
            PI   yasuhiro yamashita 
            PT   'A method for producing immortal stem cell and a sell 
            PT   produced' 
            PS   N1 
            CC   SYN4122-1-7 
            FH   Key             Location/Qualifiers 
            FT   misc_feature    (1)..(3928) 
            FT                   /note='DNA fragment for gene transduction'. 
FEATURES             Location/Qualifiers 
     source          1..3928 
                     /organism="synthetic construct" 
                     /mol_type="other DNA" 
                     /db_xref="taxon:32630" 
ORIGIN       
        1 acgctgtttt gacctccata gaagacaccg actctactag aggatctatt tccggtgaat 
       61 tcgccaccca tggagataca cctacattgc atgaatatat gttagatttg caaccagaga 
      121 caactgatct ctactgttat gagcaattaa atgacagctc agaggaggag gatgaaatag 
      181 atggtccagc tggacaagca gaaccggaca gagcccatta caatattgta accttttgtt 
      241 gcaagtgtga ctctacgctt cggttgtgcg tacaaagcac acacgtagac attcgtactt 
      301 tggaagacct gttaatgggc acactaggaa ttgtgtgccc catctgttct cagaaaccag 
      361 gatctgaagg taggggaagt ttgcttactt gcggtgacgt cgaagagaat ccaggaccag 
      421 atggccgcaa catgccgcgc gctccccgct gccgagccgt gcgctccctg ctgcgcagcc 
      481 actaccgcga ggtgctgccg ctggccacgt tcgtgcggcg cctggggccc cagggctggc 
      541 ggctggtgca gcgcggggac ccggcggctt tccgcgcgct ggtggcccag tgcctggtgt 
      601 gcgtgccctg ggacgcacgg ccgccccccg ccgccccctc cttccgccag gtgtcctgcc 
      661 tgaaggagct ggtggcccga gtgctgcaga ggctgtgcga gcgcggcgcg aagaacgtgc 
      721 tggccttcgg cttcgcgctg ctggacgggg cccgcggggg cccccccgag gccttcacca 
      781 ccagcgtgcg cagctacctg cccaacacgg tgaccgacgc actgcggggg agcggggcgt 
      841 gggggctgct gctgcgccgc gtgggcgacg acgtgctggt tcacctgctg gcacgctgcg 
      901 cgctctttgt gctggtggct cccagctgcg cctaccaggt gtgcgggccg ccgctgtacc 
      961 agctcggcgc tgccactcag gcccggcccc cgccacacgc tagtggaccc cgaaggcgtc 
     1021 tgggatgcga acgggcctgg aaccatagcg tcagggaggc cggggtcccc ctgggcctgc 
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     1081 cagccccggg tgcgaggagg cgcgggggca gtgccagccg aagtctgccg ttgcccaaga 
     1141 ggcccaggcg tggcgctgcc cctgagccgg agcggacgcc cgttgggcag gggtcctggg 
     1201 cccacccggg caggacgcgt ggaccgagtg accgtggttt ctgtgtggtg tcacctgcca 
     1261 gacccgccga agaagccacc tctttggagg gtgcgctctc tggcacgcgc cactcccacc 
     1321 catccgtggg ccgccagcac cacgcgggcc ccccatccac atcgcggcca ccacgtccct 
     1381 gggacacgcc ttgtcccccg gtgtacgccg agaccaagca cttcctctac tcctcaggcg 
     1441 acaaggagca gctgcggccc tccttcctac tcagctctct gaggcccagc ctgactggcg 
     1501 ctcggaggct cgtggagacc atctttctgg gttccaggcc ctggatgcca gggactcccc 
     1561 gcaggttgcc ccgcctgccc cagcgctact ggcaaatgcg gcccctgttt ctggagctgc 
     1621 ttgggaacca cgcgcagtgc ccctacgggg tgctcctcaa gacgcactgc ccgctgcgag 
     1681 ctgcggtcac cccagcagcc ggtgtctgtg cccgggagaa gccccagggc tctgtggcgg 
     1741 cccccgagga ggaggacaca gacccccgtc gcctggtgca gctgctccgc cagcacagca 
     1801 gcccctggca ggtgtacggc ttcgtgcggg cctgcctgcg ccggctggtg cccccaggcc 
     1861 tctggggctc caggcacaac gaacgccgct tcctcaggaa caccaagaag ttcatctccc 
     1921 tggggaagca tgccaagctc tcgctgcagg agctgacgtg gaagatgagc gtgcgggact 
     1981 gcgcttggct gcgcaggagc ccaggggttg gctgtgttcc ggccgcagag caccgtctgc 
     2041 gtgaggagat cctggccaag ttcctgcact ggctgatgag tgtgtacgtc gtcgagctgc 
     2101 tcaggtcttt cttttatgtc acggagacca cgtttcaaaa gaacaggctc tttttctacc 
     2161 ggaagagtgt ctggagcaag ttgcaaagca ttggaatcag acagcacttg aagagggtgc 
     2221 agctgcggga gctgtcggaa gcagaggtca ggcagcatcg ggaagccagg cccgccctgc 
     2281 tgacgtccag actccgcttc atccccaagc ctgacgggct gcggccgatt gtgaacatgg 
     2341 actacgtcgt gggagccaga acgttccgca gagaaaagag ggccgagcgt ctcacctcga 
     2401 gggtgaaggc actgttcagc gtgctcaact acgagcgggc gcggcgcccc ggcctcctgg 
     2461 gcgcctctgt gctgggcctg gacgatatcc acagggcctg gcgcaccttc gtgctgcgtg 
     2521 tgcgggccca ggacccgccg cctgagctgt actttgtcaa ggtggatgtg acgggcgcgt 
     2581 acgacaccat cccccaggac aggctcacgg aggtcatcgc cagcatcatc aaaccccaga 
     2641 acacgtactg cgtgcgtcgg tatgccgtgg tccagaaggc cgcccatggg cacgtccgca 
     2701 aggccttcaa gagccacgtc tctaccttga cagacctcca gccgtacatg cgacagttcg 
     2761 tggctcacct gcaggagacc agcccgctga gggatgccgt cgtcatcgag cagagctcct 
     2821 ccctgaatga ggccagcagt ggcctcttcg acgtcttcct acgcttcatg tgccaccacg 
     2881 ccgtgcgcat caggggcaag tcctacgtcc agtgccaggg gatcccgcag ggctccatcc 
     2941 tctccacgct gctctgcagc ctgtgctacg gcgacatgga gaacaagctg tttgcgggga 
     3001 ttcggcggga cgggctgctc ctgcgtttgg tggatgattt cttgttggtg acacctcacc 
     3061 tcacccacgc gaaaaccttc ctcaggaccc tggtccgagg tgtccctgag tatggctgcg 
     3121 tggtgaactt gcggaagaca gtggtgaact tccctgtaga agacgaggcc ctgggtggca 
     3181 cggcttttgt tcagatgccg gcccacggcc tattcccctg gtgcggcctg ctgctggata 
     3241 cccggaccct ggaggtgcag agcgactact ccagctatgc ccggacctcc atcagagcca 
     3301 gtctcacctt caaccgcggc ttcaaggctg ggaggaacat gcgtcgcaaa ctctttgggg 
     3361 tcttgcggct gaagtgtcac agcctgtttc tggatttgca ggtgaacagc ctccagacgg 
     3421 tgtgcaccaa catctacaag atcctcctgc tgcaggcgta caggtttcac gcatgtgtgc 
     3481 tgcagctccc atttcatcag caagtttgga agaaccccac atttttcctg cgcgtcatct 
     3541 ctgacacggc ctccctctgc tactccatcc tgaaagccaa gaacgcaggg atgtcgctgg 
     3601 gggccaaggg cgccgccggc cctctgccct ccgaggccgt gcagtggctg tgccaccaag 
     3661 cattcctgct caagctgact cgacaccgtg tcacctacgt gccactcctg gggtcactca 
     3721 ggacagccca gacgcagctg agtcggaagc tcccggggac gacgctgact gccctggagg 
     3781 ccgcagccaa cccggcactg ccctcagact tcaagaccat cctggactga ggatccaatt 
     3841 ctaccgggta ggggaggcgc ttttcccaag gcagtctgga gcatgcgctt tagcagcccc 
     3901 gctgggcact tggcgctaca caagtggc 
 
WO 2017078176-A/2: A method for producing immortal stem cell and a sell produced 
GenBank: LX157048.1 
FASTA Graphics 
Go to: 
LOCUS       LX157048                2556 bp    DNA     linear   PAT 28-SEP-2017 
DEFINITION  WO 2017078176-A/2: A method for producing immortal stem cell and a 
            sell produced. 
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ACCESSION   LX157048 
VERSION     LX157048.1 
KEYWORDS    WO 2017078176-A/2. 
SOURCE      synthetic construct 
  ORGANISM  synthetic construct 
            other sequences; artificial sequences. 
REFERENCE   1  (bases 1 to 2556) 
  AUTHORS   Yamashita,Y. 
  TITLE     A method for producing immortal stem cell and a sell produced 
  JOURNAL   Patent: WO 2017078176-A 2 11-MAY-2017; 
            Quarrymen and Co Inc 
COMMENT     OS   Artificial Sequence 
            PN   WO 2017078176-A/2 
            PD   11-MAY-2017 
            PF   07-NOV-2016 WO 2016JP082975 
            PR   05-NOV-2015 JP 2015-217428 
            PA   Quarrymen and Co Inc 
            PI   yasuhiro yamashita 
            PT   'A method for producing immortal stem cell and a sell 
            PT   produced' 
            PS   N2 
            CC   SYN4122-2-2 
            FH   Key             Location/Qualifiers 
            FT   misc_feature    (1)..(2556). 
FEATURES             Location/Qualifiers 
     source          1..2556 
                     /organism="synthetic construct" 
                     /mol_type="other DNA" 
                     /db_xref="taxon:32630" 
ORIGIN       
        1 ccatccacgc tgttttgacc tccatagaag acaccgactc tactagagga tctatttccg 
       61 gtgaattcgc cacccatcga acaacgagaa tcaagatcac tgagctaaat ccccacctga 
      121 tgtgtgtgct ttgtggaggg tacttcattg atgccacaac cataatagaa tgtctacatt 
      181 ccttctgtaa aacgtgtatt gttcgttacc tggagaccag caagtattgt cctatttgtg 
      241 atgtccaagt tcacaagacc agaccactac tgaatataag gtcagataaa actctccaag 
      301 atattgtata caaattagtt ccagggcttt tcaaaaatga aatgaagaga agaagggatt 
      361 tttatgcagc tcatccttct gctgatgctg ccaatggctc taatgaagat agaggagagg 
      421 ttgcagatga agataagaga attataactg atgatgagat aataagctta tccattgaat 
      481 tctttgacca gaacagattg gatcggaaag taaacaaaga caaagagaaa tctaaggagg 
      541 aggtgaatga taaaagatac ttacgatgcc cagcagcaat gactgtgatg cacttaagaa 
      601 agtttctcag aagtaaaatg gacataccta atactttcca gattgatgtc atgtatgagg 
      661 aggaaccttt aaaggattat tatacactaa tggatattgc ctacatttat acctggagaa 
      721 ggaatggtcc acttccattg aaatacagag ttcgacctac ttgtaaaaga atgaagatca 
      781 gtcaccagag agatggactg acaaatgctg gagaactgga aagtgactct gggagtgaca 
      841 aggccaacag cccagcagga ggtattccct ccacctcttc ttgtttgcct agccccagta 
      901 ctccagtgca gtctcctcat ccacagtttc ctcacatttc cagtactatg aatggaacca 
      961 gcaacagccc cagcggtaac caccaatctt cttttgccaa tagacctcga aaatcatcag 
     1021 taaatgggtc atcagcaact tcttctggtg gatctgaagg taggggaagt ttgcttactt 
     1081 gcggtgacgt cgaagagaat ccaggaccag atggccgcaa catgccgcgc gctccccgct 
     1141 gccgagccgt gcgctccctg ctgcgcagcc actaccgcga ggtgctgccg ctggccacgt 
     1201 tcgtgcggcg cctggggccc cagggctggc ggctggtgca gcgcggggac ccggcggctt 
     1261 tccgcgcgct ggtggcccag tgcctggtgt gcgtgccctg ggacgcacgg ccgccccccg 
     1321 ccgccccctc cttccgccag gtgtcctgcc tgaaggagct ggtggcccga gtgctgcaga 
     1381 ggctgtgcga gcgcggcgcg aagaacgtgc tggccttcgg cttcgcgctg ctggacgggg 
     1441 cccgcggggg cccccccgag gccttcacca ccagcgtgcg cagctacctg cccaacacgg 
     1501 tgaccgacgc actgcggggg agcggggcgt gggggctgct gctgcgccgc gtgggcgacg 
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     1561 acgtgctggt tcacctgctg gcacgctgcg cgctctttgt gctggtggct cccagctgcg 
     1621 cctaccaggt gtgcgggccg ccgctgtacc agctcggcgc tgccactcag gcccggcccc 
     1681 cgccacacgc tagtggaccc cgaaggcgtc tgggatgcga acgggcctgg aaccatagcg 
     1741 tcagggaggc cggggtcccc ctgggcctgc cagccccggg tgcgaggagg cgcgggggca 
     1801 gtgccagccg aagtctgccg ttgcccaaga ggcccaggcg tggcgctgcc cctgagccgg 
     1861 agcggacgcc cgttgggcag gggtcctggg cccacccggg caggacgcgt ggaccgagtg 
     1921 accgtggttt ctgtgtggtg tcacctgcca gacccgccga agaagccacc tctttggagg 
     1981 gtgcgctctc tggcacgcgc cactcccacc catccgtggg ccgccagcac cacgcgggcc 
     2041 ccccatccac atcgcggcca ccacgtccct gggacacgcc ttgtcccccg gtgtacgccg 
     2101 agaccaagca cttcctctac tcctcaggcg acaaggagca gctgcggccc tccttcctac 
     2161 tcagctctct gaggcccagc ctgactggcg ctcggaggct cgtggagacc atctttctgg 
     2221 gttccaggcc ctggatgcca gggactcccc gcaggttgcc ccgcctgccc cagcgctact 
     2281 ggcaaatgcg gcccctgttt ctggagctgc ttgggaacca cgcgcagtgc ccctacgggg 
     2341 tgctcctcaa gacgcactgc ccgctgcgag ctgcggtcac cccagcagcc ggtgtctgtg 
     2401 cccgggagaa gccccagggc tctgtggcgg cccccgagga ggaggacaca gacccccgtc 
     2461 gcctggtgca gctgctccgc cagcacagca gcccctggca ggtgtacggc ttcgtgcggg 
     2521 cctgcctgcg ccggctggtg cccccaggcc tctggg 
 
Hydra vulgaris FoxO transcription factor mRNA, complete cds 
GenBank: JX118843.1 
FASTA Graphics 
Go to: 
LOCUS       JX118843                2206 bp    mRNA    linear   INV 29-NOV-2012 
DEFINITION  Hydra vulgaris FoxO transcription factor mRNA, complete cds. 
ACCESSION   JX118843 
VERSION     JX118843.1 
KEYWORDS    . 
SOURCE      Hydra vulgaris (swiftwater hydra) 
  ORGANISM  Hydra vulgaris 
            Eukaryota; Metazoa; Cnidaria; Hydrozoa; Hydroidolina; 
            Anthoathecata; Aplanulata; Hydridae; Hydra. 
REFERENCE   1  (bases 1 to 2206) 
  AUTHORS   Boehm,A.M., Khalturin,K., Anton-Erxleben,F., Hemmrich,G., 
            Klostermeier,U.C., Lopez-Quintero,J.A., Oberg,H.H., Puchert,M., 
            Rosenstiel,P., Wittlieb,J. and Bosch,T.C. 
  TITLE     FoxO is a critical regulator of stem cell maintenance in immortal 
            Hydra 
  JOURNAL   Proc. Natl. Acad. Sci. U.S.A. 109 (48), 19697-19702 (2012) 
   PUBMED   23150562 
REFERENCE   2  (bases 1 to 2206) 
  AUTHORS   Boehm,A.-M., Hemmrich,G., Khalturin,K., Puchert,M., 
            Anton-Erxleben,F., Wittlieb,J., Klostermeier,U.C., Rosenstiel,P., 
            Oberg,H.-H. and Bosch,T.C.G. 
  TITLE     Direct Submission 
  JOURNAL   Submitted (30-MAY-2012) Zoological Institute, Christian-Albrechts 
            University, Olshausenstrasse 40, Kiel 24098, Germany 
FEATURES             Location/Qualifiers 
     source          1..2206 
                     /organism="Hydra vulgaris" 
                     /mol_type="mRNA" 
                     /strain="AEP" 
                     /db_xref="taxon:6087" 
     CDS             230..1873 
                     /codon_start=1 
                     /product="FoxO transcription factor" 
                     /protein_id="AFQ20829.1" 
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                     /translation="MDVDVELIYDDSPTIQREDRPRSRTWPILPSPIETIHENEYNTD 
                     IGSSLRPAIIEEKEVEEDVSDNLKKNEQNPRKISRKNAWGNLSYADLICQAIQASPDQ 
                     RLTLSQIYDWMVRNISYFKDKGDSTSSAGWKNSIRHNLSLHSRFMRVQNDTNGKSSYW 
                     VINPDAKAGKSSRRRAGSVDGQPKEKNKRVRTKKHQSIDDITSLSPANTPLKQNHSYE 
                     NLLSVSSPCSSTDSLSNVEEISSERVCSPNYASSDINSPYTGDSFARPRSTSTVSVQS 
                     NINPSELEDDLKRIDQQSVISFRVDDESSDQFSLSSINLDDSMKKITEKKLSKSEETN 
                     FLLSNRQSTDSFTSNDSGYDGSVYFSPHSNFNRCGQNLPMISSPNSITPFQQTAYNPG 
                     FPMQVRDINQNSYFMHQQFDTTFNGDNFVRSPSRLKHYDADKSYNALVNNISENCSSS 
                     QTYISKGQRVNLDDCFYSQNILPSHNVYDMLDTIPSDLDHVKLYSFEDPHQLAIDLNQ 
                     IIENDLKGSSTNLKSLCEPIVNNKTSSTSSDFIYQNWVR" 
ORIGIN       
        1 cgagagtgtt ttcggaattc tatagtaaac tatatatatt catggttaaa accgtatatt 
       61 tgattcacgc gagatatgtt tttaaatgtc agtgcatttg aatgttctct cttaatgcta 
      121 tactgtttga ttatttaaat ttttttggtg aagtagacga ttatgaaagt ttgtttatat 
      181 tactaaaaga acatttaatt taagcaattt tttaatattt tacaaggcta tggatgttga 
      241 tgtggaatta atatacgacg atagtccaac cattcaaaga gaagatagac caagatctcg 
      301 aacatggcca attttgcctt ctcctataga aacaattcac gaaaacgagt ataacactga 
      361 tattggtagt tctttacgac ctgcaattat agaagaaaaa gaggtcgaag aagacgttag 
      421 tgataattta aaaaaaaatg agcaaaaccc tcgtaaaatc tcaagaaaaa atgcatgggg 
      481 aaatttgtct tacgcagatt taatatgtca ggcaatccaa gcgtcaccag accaacgttt 
      541 aactctttcg caaatatatg actggatggt tagaaacata tcatacttta aagataaagg 
      601 ggattctaca tcaagtgcag gttggaagaa ttctattcgt cataacttgt ctctgcacag 
      661 tcgattcatg cgtgttcaga atgataccaa tggaaagagc tcgtattggg taataaaccc 
      721 agatgcaaaa gcagggaaat caagtcggcg ccgcgctggt tcagttgatg gacaacctaa 
      781 ggaaaaaaat aaaagagtgc gaactaagaa acatcaaagc attgatgaca tcacttctct 
      841 ttctccagcg aatacgccgt taaagcaaaa tcattcttac gaaaatctct taagcgtatc 
      901 ttcgccgtgt tcaagcactg attctctttc aaatgttgaa gagattagtt ccgaacgtgt 
      961 ttgcagcccc aattacgcgt cttctgatat aaatagtcct tacactggtg atagttttgc 
     1021 ccgaccacgc tcaacgtcga cagtatctgt tcaaagtaac attaatccat ccgagcttga 
     1081 ggatgattta aagcgcatag atcaacaaag cgtaatatcg tttcgtgttg atgatgagtc 
     1141 ttccgatcaa tttagcctaa gctcaattaa tctagatgat tcaatgaaaa aaataacaga 
     1201 aaaaaaactg tcgaaaagcg aagaaacaaa ttttttatta tcaaaccgcc aaagtactga 
     1261 ctctttcacg agtaacgact ctgggtatga cggttctgtt tatttttcac cacattcaaa 
     1321 tttcaatagg tgcggccaaa atttaccgat gatatcttct cctaacagca taacaccatt 
     1381 ccaacaaact gcatacaatc ctggatttcc gatgcaagta cgcgatataa atcaaaatag 
     1441 ttattttatg caccaacaat ttgataccac ttttaatggt gataattttg tacgttcgcc 
     1501 aagcagactt aaacattatg acgctgataa atcttataat gcgttagtaa acaatattag 
     1561 cgaaaactgt tcatctagtc aaacttatat ttcaaaaggg cagagagtaa acttagacga 
     1621 ctgcttttat agtcaaaata ttctgccctc gcataacgta tatgatatgc ttgataccat 
     1681 tccaagcgac ttagaccatg taaagctcta cagttttgaa gatcctcatc aattagcaat 
     1741 agatttaaac cagataattg aaaacgattt aaagggatcc tcaacaaatt taaagtcgct 
     1801 ttgtgagccc attgttaata acaaaacgtc gtcaacttcg agtgatttta tttatcaaaa 
     1861 ctgggttagg tgatagaaag aattgtaaag cggtacaaat tactatgaga acgtttttgt 
     1921 ttgagcaaca tctaatgaac tcaggaaaag ttctatatgg aatgaaatat gtttttaaaa 
     1981 aaaaggcgtt cttagaaatt ttgaaacaaa tactataatt ttgccccatt cctaattcac 
     2041 aagtttttat ggaatcatgg ccattggatt cacggccttc tatattacct aaaaatgctg 
     2101 tttaataata ttccaatttt tttagttttt tttttctgtc aaatattttt tatttttaaa 
     2161 aaacaaattt agttattacg cgttattaaa taaagtgtgg tgtcat 
 
Hydra vulgaris PIWI mRNA, complete cds 
GenBank: JX118847.1 
FASTA Graphics 
Go to: 
LOCUS       JX118847                3231 bp    mRNA    linear   INV 29-NOV-2012 
DEFINITION  Hydra vulgaris PIWI mRNA, complete cds. 
ACCESSION   JX118847 
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VERSION     JX118847.1 
KEYWORDS    . 
SOURCE      Hydra vulgaris (swiftwater hydra) 
  ORGANISM  Hydra vulgaris 
            Eukaryota; Metazoa; Cnidaria; Hydrozoa; Hydroidolina; 
            Anthoathecata; Aplanulata; Hydridae; Hydra. 
REFERENCE   1  (bases 1 to 3231) 
  AUTHORS   Boehm,A.M., Khalturin,K., Anton-Erxleben,F., Hemmrich,G., 
            Klostermeier,U.C., Lopez-Quintero,J.A., Oberg,H.H., Puchert,M., 
            Rosenstiel,P., Wittlieb,J. and Bosch,T.C. 
  TITLE     FoxO is a critical regulator of stem cell maintenance in immortal 
            Hydra 
  JOURNAL   Proc. Natl. Acad. Sci. U.S.A. 109 (48), 19697-19702 (2012) 
   PUBMED   23150562 
REFERENCE   2  (bases 1 to 3231) 
  AUTHORS   Boehm,A.-M., Hemmrich,G., Khalturin,K., Puchert,M., 
            Anton-Erxleben,F., Wittlieb,J., Klostermeier,U.C., Rosenstiel,P., 
            Oberg,H.-H. and Bosch,T.C.G. 
  TITLE     Direct Submission 
  JOURNAL   Submitted (30-MAY-2012) Zoological Institute, Christian-Albrechts 
            University, Olshausenstrasse 40, Kiel 24098, Germany 
FEATURES             Location/Qualifiers 
     source          1..3231 
                     /organism="Hydra vulgaris" 
                     /mol_type="mRNA" 
                     /strain="AEP" 
                     /db_xref="taxon:6087" 
     CDS             120..2786 
                     /note="Cniwi" 
                     /codon_start=1 
                     /product="PIWI" 
                     /protein_id="AFQ20832.1" 
                     /translation="MTGRARGRSRGRGGGNEDAPQPPVGVQPEPYQAPAGRGRSRGSV 
                     PLQHAQPPQPAQPQQTAQPQQPAKVPPSDQRQQQMSSLPADMSKLQVRDVPPRDERRR 
                     RGFGLEDSHVLKTREEGQLKVGTFGQQVEIVSNFFKVDFRSADLHLYNVVFDPDVQSS 
                     KFRHAMLHKIDDVIGSTRCFDGMIMYLPKKLSEPVTKLSVKTNKNEDISITITHRCAV 
                     PANSPSVVQLMNILFKKQLKILNMQQIGRHYFNPDRKIDVQVEVERGIATQLQVWPGL 
                     QTSILQYEQSVMLCADVTHKVMRRDSVLDFLYNTHRSLSSQGKSNTFYEAAAKSLIGE 
                     IVLTRYNNKTYRIDDIDWNKHPTDKFTKADGSEISFQEYYEKTYERKVLDPMQPLLIS 
                     KPKDKDKKRGTQGPILLLPEFCSIQGLSETMRSNFNVMKDLAQHTRISPEMRAKNLES 
                     FMNELQANPEAVQELTRWNMNYEKKLLRMTGRCFPAENMTQKDAKFTYKISDADWTKE 
                     SRGKMLLSPVSISKWLLVFSQRDSNIAQDFKNTLQKVCGPMGMQVAEPELCRLNQDNA 
                     KAFFTALKENITNDLQIVVCIVPNNNKDRYDSIKRLCCVERPIPSQVVVSRTLSKQQM 
                     LMSVCTKIGIQLNCKMGGNVWAVDIPIQVMVVGYDVYHDSLTKGKSFGGFVASTNKSL 
                     TNYYSRITAHTSHQEICDQLKICMTGALKKYHEINNSLPEKIIVYRDGVGDGQLGMVH 
                     GHELPQLKEAFKDVGAGYSPKFAMIVVKKRITTRLFLGNNGQYSNPPPGTVVDTVVTR 
                     PEWYDFFLISQSVRQGTVSPTHYNVISDNTGLKPDHFQRLTYKLCHLYYNWPGTIRVP 
                     APCQYAHKLAFLVGQSIHSEPNPVLADRLYYL" 
ORIGIN       
        1 tcgggagtta atacgaaagt gatgatcatg aaccacatgc ccactataat ttttgtgagt 
       61 taagatatag gcgagaattt aaagttttaa taataaacac gaagttttta ttttaagaaa 
      121 tgactgggcg tgcaagagga agatcaagag gtcgtggtgg tggtaatgaa gatgctccac 
      181 aacctccagt tggagttcaa cctgaacctt atcaagcacc agctggtcgt ggacgatctc 
      241 gaggaagtgt tcctttacag catgctcaac ctccgcagcc tgctcaacct cagcaaactg 
      301 ctcaacctca acaacctgcc aaagtaccac ctagtgatca aagacagcag cagatgtctt 
      361 ctttacctgc agatatgtct aaattgcaag ttcgcgatgt accaccaaga gatgaacgtc 
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      421 gcagaagagg ttttggttta gaagactctc atgttttaaa gacaagagaa gaaggccaac 
      481 ttaaagttgg tacatttggt cagcaggtgg aaattgtgtc aaactttttc aaagtagatt 
      541 tcagatctgc tgatttacat ctatataatg tagtatttga tcctgatgta cagagttcaa 
      601 agtttagaca cgctatgctc cataaaattg atgatgtaat aggaagtaca cgctgttttg 
      661 atggtatgat tatgtatttg ccaaaaaaac tttctgaacc tgtgaccaag ttgtctgtta 
      721 aaacaaataa aaatgaagat atttcaatta ctataacaca cagatgtgct gtgcctgcaa 
      781 attctccttc agttgttcaa ctgatgaaca ttttatttaa aaagcagctt aaaatattaa 
      841 atatgcagca aattgggcgg cattatttta atccagaccg caaaatagat gtgcaagttg 
      901 aggtggaaag aggtattgca actcagttac aagtttggcc tggacttcaa acctcaattt 
      961 tgcaatatga gcagtctgtc atgttgtgtg ctgatgttac ccacaaagta atgcgcagag 
     1021 atagtgtttt ggacttttta tataatactc atcgtagttt gtcctctcaa ggaaaatcta 
     1081 atacatttta tgaagcagcc gctaaatcac ttattggtga aattgttttg accaggtata 
     1141 ataacaaaac ataccgcatt gatgatattg attggaataa acatccaact gataaattca 
     1201 caaaggctga tggttctgaa atttcttttc aagaatatta cgaaaaaact tacgaacgta 
     1261 aagtcctaga cccaatgcaa cctttgctaa tttcaaagcc taaagataag gataaaaaac 
     1321 gtggtaccca aggaccaatc cttttattac cagagttttg ttccatccaa ggtttatcag 
     1381 aaactatgcg tagtaatttc aatgttatga aagaccttgc tcagcatact cgaatttctc 
     1441 ctgagatgcg tgcaaaaaat ttagagtcat tcatgaatga acttcaagca aaccctgaag 
     1501 ctgtgcagga gttaacaaga tggaacatga actatgagaa aaagcttctg cggatgactg 
     1561 gaaggtgttt tcctgctgaa aatatgaccc agaaagatgc gaagtttact tacaaaatta 
     1621 gtgatgctga ttggacaaaa gaatcacgtg gcaaaatgtt gttatcacca gttagcatta 
     1681 gcaaatggct gctagtcttt tctcagcgtg atagtaatat tgcccaagat tttaaaaata 
     1741 cattgcaaaa ggtatgtgga cctatgggaa tgcaagttgc tgaacctgaa ttgtgtcgtt 
     1801 taaaccaaga taatgcaaaa gcatttttta cagctcttaa agaaaatatt actaatgatc 
     1861 ttcaaatagt tgtgtgtatt gtccccaata acaataaaga tcgctatgac tctatcaagc 
     1921 gtctgtgttg tgtagaacga cctataccat cgcaagttgt tgtcagtcgt actctatcaa 
     1981 aacagcagat gcttatgtct gtttgtacaa aaattggcat acaactgaat tgtaaaatgg 
     2041 gtggtaatgt ctgggctgtt gatattccaa tacaagtaat ggttgttgga tatgatgtat 
     2101 accatgattc acttacaaaa ggaaagtcat ttggtggttt tgtagctagt acaaataagt 
     2161 cccttaccaa ctattattca agaatcactg ctcacacaag tcaccaggaa atttgtgatc 
     2221 agttaaaaat ttgtatgaca ggtgctctta aaaagtatca cgaaattaac aactctcttc 
     2281 ctgaaaaaat tattgtatat cgagatgggg ttggagatgg tcagttaggc atggtccatg 
     2341 gacacgaact gccacagcta aaagaggcat ttaaagatgt tggtgcaggt tacagtccga 
     2401 agtttgctat gattgttgtt aagaaaagaa taactacacg attgttttta ggtaacaatg 
     2461 gccagtactc aaatccacct ccaggtacag ttgttgacac agtggtgact agacccgagt 
     2521 ggtacgattt tttcttgatt tctcaatcag tgcgtcaagg tactgtttca ccaacgcatt 
     2581 ataatgttat aagtgataat actggtttaa aacctgatca ttttcaaaga ttaacgtaca 
     2641 agctgtgcca tctttactac aactggccag gaacaattag agttccagct ccttgccaat 
     2701 atgcacataa gttggcattc ctcgttggtc agagtatcca ttctgaacct aatcctgttt 
     2761 tagctgatcg tttatattat ttataatcgg ccaactatac aaatatattt catgccaaca 
     2821 aagatgcaat tatttctttc gttgaatatt cgtattttta cagaaaacta ttttcaaagt 
     2881 atgaactttt tcttgtatat attatatgac cactcttgtg tggtagtatt gcgtttttat 
     2941 caatgtgatt tttactaaca aatgcgtttt tatctatctg ttgaatttta tttagttagg 
     3001 cttaaagctt gttatattgc gattgagcgc atgtttcttt tcaaatgatt tcgtgaatat 
     3061 ttttattatg agataaacat ttttgttatg ttatatacca gtattgattg attttcaata 
     3121 aactatactt gattttgtca tctagcatgt cctagcttct tgataatttt ttttttatgt 
     3181 atatatattt tttggatata tcttgattta attgtgcgca ttatacaata c 
 
Echinococcus multilocularis argonaute-like protein 2 (ago2-A) mRNA, partial cds 
GenBank: KF768022.1 
FASTA Graphics 
Go to: 
LOCUS       KF768022                2410 bp    mRNA    linear   INV 12-APR-2014 
DEFINITION  Echinococcus multilocularis argonaute-like protein 2 (ago2-A) mRNA, 
            partial cds. 
ACCESSION   KF768022 
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VERSION     KF768022.1 
KEYWORDS    . 
SOURCE      Echinococcus multilocularis 
  ORGANISM  Echinococcus multilocularis 
            Eukaryota; Metazoa; Spiralia; Lophotrochozoa; Platyhelminthes; 
            Cestoda; Eucestoda; Cyclophyllidea; Taeniidae; Echinococcus. 
REFERENCE   1  (bases 1 to 2410) 
  AUTHORS   Koziol,U., Rauschendorfer,T., Zanon Rodriguez,L., Krohne,G. and 
            Brehm,K. 
  TITLE     The unique stem cell sysem of the immortal larva of the human 
            parasite Echinococcus multilocularis 
  JOURNAL   Evodevo 5 (1), 10 (2014) 
   PUBMED   24602211 
  REMARK    Publication Status: Online-Only 
REFERENCE   2  (bases 1 to 2410) 
  AUTHORS   Koziol,U., Rauschendorfer,T., Zanon Rodriguez,L. and Brehm,K. 
  TITLE     Direct Submission 
  JOURNAL   Submitted (25-OCT-2013) Institute for Hygiene and Microbiology, 
            University of Wuerzburg, Josef-Schneider-Strasse 2 / Bau E1, 
            Wuerzburg, Bayern 97080, Germany 
FEATURES             Location/Qualifiers 
     source          1..2410 
                     /organism="Echinococcus multilocularis" 
                     /mol_type="mRNA" 
                     /db_xref="taxon:6211" 
     gene            <1..>2410 
                     /gene="ago2-A" 
     CDS             <1..>2410 
                     /gene="ago2-A" 
                     /note="em-ago2-A" 
                     /codon_start=1 
                     /product="argonaute-like protein 2" 
                     /protein_id="AHW42409.1" 
                     /translation="MLPSRPGRGTIGRKIVVEVNCWDFDVSDVLVLMYDITLTKLLSA 
                     DGKEIKLKEKGIGKYVRSIAERKRGDVFHDGGRILSSLGPLDGKDGEVLNFSEKIADP 
                     LQNDDLTIEYVAKRVGNISAREIREYLDNSRSKTSDLPQPAINMLDDLIKWVNRTSLP 
                     YLSKSAIFYDWPEQDNTGGLFWIYRGYSLSFRPQWKCRLNMDMAHRAFFPAGNLADII 
                     YAQYGDDMYSPSTWKHVKEDILSLHVEASHYKNEASGKTYRKRFVVHGLSSNSADKEM 
                     IADIKKSIAEYFKERYGIDLKYPELPCVKTKKDRDEYMPMELLEVLPFQNAKEDPGVI 
                     ASAIIRCAAVRPADRFGNLREFVRSMNWRASLISKLRLGLRDMNPIKVEARELPQPSA 
                     HFSTGTVELGRGSWNQEPFHQPVPRSLRCVVVTMVPGYARNAPLVVQRLPQAAQRFGV 
                     RMEVRGDILRKTVADLPQLFTDFRAKGVDLAIFVLTGAREYPFIKRQGDLHNFMFTQC 
                     IKDGTIGKPNVFNNLMLKINAKLGGINWLVTGLSGRWNDELLMVVGADVTHPTGGGRV 
                     LNKSVAAVIGSISRDLMRYVAIVRQQDRKREGKTIREYIDGMEDIFSDLLKIFAKHNN 
                     DRLPTKVIFYRDGVSEGQFDPVLRIELSAMQRACSNLRPDYEPGITFIVVQKRHHIRF 
                     NPLGSEGKNVLPGTVVDTEITHHREFDFYLCSHEGIQGTSKPAHYHVLYDDNDWQSDD 
                     LQQFTYYLCHAYMRCCRSVSYPAPTYYSHLAAFRGRDWLKFLENETIIRDNRFTIHPG 
                     QQDQM" 
ORIGIN       
        1 atgcttcctt cgcgtcctgg tagaggaaca attgggagaa aaatcgtggt ggaagtcaat 
       61 tgctgggatt tcgacgtatc ggatgtgttg gtgttgatgt acgacataac gttgacgaag 
      121 ttattgtccg cggatggcaa ggagattaag ctgaaagaaa agggcatagg gaagtacgtg 
      181 aggtcgattg cagagaggaa acgcggtgac gtttttcacg atggaggtcg gattttgtcc 
      241 tccctgggac ccttggacgg gaaggatggg gaagtgttaa attttagcga gaagattgca 
      301 gatccccttc aaaatgatga tttgacgata gagtacgtgg cgaaaagagt gggcaacatt 
      361 tccgcaagag aaataaggga atatctcgat aatagccgtt cgaagacgtc ggacctaccc 
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      421 cagcctgcca ttaacatgct ggatgattta atcaaatggg tcaataggac atcgttgcct 
      481 tatctttcga agtcagccat tttctatgat tggccagaac aggacaacac tggcggcctg 
      541 ttctggattt accgtgggta ttcgcttagc tttcgcccac aatggaagtg taggctgaac 
      601 atggacatgg ctcatagggc atttttcccg gctgggaact tggcggatat tatatatgcg 
      661 cagtacggcg atgatatgta ttctccatca acgtggaagc atgtgaaaga ggatatactg 
      721 tcactccatg ttgaggctag tcattataag aatgaggctt caggtaaaac ctacaggaag 
      781 cgttttgtgg tgcatggatt gtcaagtaat tcggctgaca aggagatgat tgcagacatc 
      841 aagaaatcga ttgcggaata cttcaaggag cgatatggca tagacctgaa atatcccgag 
      901 cttccatgtg tgaagacgaa gaaggatcga gacgagtaca tgcccatgga attgttggaa 
      961 gttttgccat ttcaaaatgc caaggaggat ccaggagtaa ttgccagtgc tatcattcgt 
     1021 tgtgcagccg tgagaccagc agatcgtttt gggaatttgc gggaatttgt ccggtccatg 
     1081 aattggagag ctagtttgat atcgaaactg agattgggac tgagggatat gaatccgatt 
     1141 aaagttgagg cccgagaatt gccacaaccg agcgctcact tttccactgg gacggtggag 
     1201 cttgggaggg gtagctggaa ccaggaaccg tttcaccaac ccgtaccaag gtccctacga 
     1261 tgcgtggtcg tcaccatggt tcccggatat gcgagaaatg ctcccctcgt tgttcagagg 
     1321 ctgccgcagg cagcgcaaag attcggtgta cgaatggaag tgcggggaga cattttacgg 
     1381 aaaacggtcg ctgatttgcc acagctgttt actgattttc gtgcaaaggg agtggacctg 
     1441 gcaatttttg ttttgactgg agcaagagag tatcccttta ttaagcgcca aggggacctt 
     1501 cataatttca tgtttacgca gtgcataaag gatggcacga taggaaaacc aaatgtcttc 
     1561 aacaatctta tgctgaagat aaacgccaag ttgggtggca tcaattggtt ggtaactggt 
     1621 ttgtctggaa ggtggaatga cgaattgtta atggtggtgg gtgcggatgt cacccatccc 
     1681 accggtggcg gtcgggtttt gaacaaatcg gtcgctgcgg tcatcggctc aatttcacgc 
     1741 gatctcatgc ggtatgtggc catcgttcgc caacaggata gaaaaaggga ggggaagacc 
     1801 attcgagaat atattgatgg aatggaggac atattttccg acctcttgaa gatatttgcg 
     1861 aaacacaata acgatcgtct tccaacgaag gttattttct accgagacgg cgtttcggaa 
     1921 ggtcaatttg atcctgtctt gagaattgag ctctccgcca tgcagcgagc ctgttctaat 
     1981 cttagacctg actatgaacc gggcataaca tttattgtgg tgcagaagcg acaccacatc 
     2041 agatttaatc ccttggggag cgaagggaag aatgttctac cgggcacggt ggttgacacg 
     2101 gaaataactc atcatcgtga attcgacttc tacctttgct cacatgaggg tatccagggg 
     2161 acgtcaaagc ctgcccatta ccacgttctc tacgacgaca atgattggca gtcggatgac 
     2221 ttgcaacaat tcacgtatta tttgtgccac gcgtatatgc ggtgttgtcg cagtgtgtcg 
     2281 tacccggcac caacgtacta ctcgcatttg gcagccttcc gtggacgtga ttggctgaaa 
     2341 tttttggaaa atgagaccat tataagagat aaccgcttca caattcatcc tggacaacaa 
     2401 gaccaaatgt 
 
Echinococcus multilocularis hdac1 (hdac1) mRNA, complete cds 
GenBank: KF768025.1 
FASTA Graphics 
Go to: 
LOCUS       KF768025                1739 bp    mRNA    linear   INV 12-APR-2014 
DEFINITION  Echinococcus multilocularis hdac1 (hdac1) mRNA, complete cds. 
ACCESSION   KF768025 
VERSION     KF768025.1 
KEYWORDS    . 
SOURCE      Echinococcus multilocularis 
  ORGANISM  Echinococcus multilocularis 
            Eukaryota; Metazoa; Spiralia; Lophotrochozoa; Platyhelminthes; 
            Cestoda; Eucestoda; Cyclophyllidea; Taeniidae; Echinococcus. 
REFERENCE   1  (bases 1 to 1739) 
  AUTHORS   Koziol,U., Rauschendorfer,T., Zanon Rodriguez,L., Krohne,G. and 
            Brehm,K. 
  TITLE     The unique stem cell sysem of the immortal larva of the human 
            parasite Echinococcus multilocularis 
  JOURNAL   Evodevo 5 (1), 10 (2014) 
   PUBMED   24602211 
  REMARK    Publication Status: Online-Only 



 Stem Cell 2020;11(4)      http://www.sciencepub.net/stem   SCJ 

 

74 

REFERENCE   2  (bases 1 to 1739) 
  AUTHORS   Koziol,U., Rauschendorfer,T., Zanon Rodriguez,L. and Brehm,K. 
  TITLE     Direct Submission 
  JOURNAL   Submitted (25-OCT-2013) Institute for Hygiene and Microbiology, 
            University of Wuerzburg, Josef-Schneider-Strasse 2 / Bau E1, 
            Wuerzburg, Bayern 97080, Germany 
FEATURES             Location/Qualifiers 
     source          1..1739 
                     /organism="Echinococcus multilocularis" 
                     /mol_type="mRNA" 
                     /db_xref="taxon:6211" 
     gene            1..1739 
                     /gene="hdac1" 
     CDS             1..1509 
                     /gene="hdac1" 
                     /note="em-hdac1" 
                     /codon_start=1 
                     /product="hdac1" 
                     /protein_id="AHW42410.1" 
                     /translation="MDPAVDKKVCYYYDGDIGNYYYGQGHPMKPHRIRMTHNLLLNYG 
                     LYRKMEVYRPSKASAEDMTKFHSDEYIRFLQSIRPDNMLDYTKQMQRFNVGEDCPVFD 
                     GLFEFCQLSAGGSVAGAVKLNKQQTDIAINWGGGLHHAKKSEASGFCYVNDIVMGILE 
                     LLKYHQRVLYVDIDIHHGDGVEEAFYTTDRVMTVSFHKYGEYFPGTGDLKDIGAGRGK 
                     HYAVNCPLRDGMDDECYEKIFKPVVSKVMETFRPGAAVLQCGADSLSGDRLGCFNLSL 
                     KGHGKCVEFLRSFPIPLLMLGGGGYTIRNVARCWTYETSIALNTEVPNDLPYNDYYEY 
                     FGPDFKLHISPSNMTNLNTPDYIERIKNKLFENLRMLPHAPSVQMVDVPPDTIDVEEQ 
                     EKEAIENEDPDKRISIMASDKAVHRDNEFYDSGEEDGVGVQVAPKGIKTAKDVHSFRN 
                     QAKRARIEESGKGDVASMDTEESAEADKARTGGDKETVDTGATLADSNTTAS" 
ORIGIN       
        1 atggatcctg ctgttgacaa gaaagtctgc tattattacg acggtgacat tgggaactat 
       61 tactacggtc agggccatcc catgaaacct catcgtatac gcatgactca taatcttctg 
      121 ctcaattacg gtctctatcg gaagatggag gtgtaccgac cttcaaaagc ctctgctgag 
      181 gatatgacca agtttcacag tgacgagtac atcagattcc tccaaagcat tcgtcctgac 
      241 aacatgttgg actacaccaa acaaatgcaa cgctttaatg tcggtgaaga ctgtcctgtt 
      301 tttgatgggc tgttcgagtt ctgccaactt tcagctggtg gttcggttgc aggagctgtg 
      361 aagcttaaca aacaacagac agatattgca attaactggg gtggtgggct tcatcacgcc 
      421 aagaaatccg aagcttcggg tttctgctat gttaacgata ttgtcatggg tattctcgag 
      481 ctgttaaagt accatcaacg cgttctctac gttgatatcg acattcacca cggagatggt 
      541 gtcgaggagg ctttctacac cactgaccga gtcatgactg tcagtttcca caagtacggt 
      601 gaatactttc ccggaaccgg cgaccttaaa gatatcggtg ctggtcgagg caaacactac 
      661 gccgttaatt gtcctcttcg cgatggtatg gatgatgaat gctacgagaa gatcttcaaa 
      721 ccagttgtat ccaaggtgat ggagacattc cgacccggtg ctgctgttct ccaatgcggt 
      781 gctgattccc ttagtggtga ccgactcgga tgcttcaatc tcagtctaaa gggtcatgga 
      841 aagtgtgtgg agttcctacg ctcatttcca attcctttgc tcatgttagg aggtggtggt 
      901 tacaccatcc gtaatgtcgc gcgttgttgg acatacgaga cttcgattgc tctaaacact 
      961 gaggtgccca acgatcttcc ttacaacgac tactacgagt actttggacc agatttcaag 
     1021 cttcacatta gcccaagcaa catgacgaac cttaataccc cagattacat tgaacgaatc 
     1081 aagaataagt tgtttgagaa cctaagaatg cttcctcacg ctcctagtgt tcagatggtt 
     1141 gatgtaccgc ccgatacgat tgacgtagaa gagcaggaaa aggaagcaat agagaacgag 
     1201 gacccggaca aacgaatctc tatcatggct tcagacaagg ccgtgcatcg ggacaacgag 
     1261 ttttacgatt caggagagga ggacggtgtt ggggtgcaag tggctcccaa aggcatcaaa 
     1321 actgccaagg acgtgcactc tttccgtaac caggcgaaac gcgctcgaat tgaggagtct 
     1381 ggcaaagggg atgtcgcttc aatggatacc gaagagtcgg ctgaggcaga caaagcacgc 
     1441 accggtggag acaaggagac tgtggataca ggtgctactc tggccgattc taacacaacg 
     1501 gcttcgtagt acgatatacg ggctgatttt tctacttaac tgcacttttt aaactacgat 
     1561 cgtcatagtt atctctcagc atcgctcata ctacgcgaca gtactatatt ggatgtcact 



 Stem Cell 2020;11(4)      http://www.sciencepub.net/stem   SCJ 

 

75 

     1621 ggcatttact ctgtacagag cggtcaggca agcgttactt tctggtatac ggcctccctc 
     1681 cctgcaaaat cctctttttt aatggatttc taattatccc ttgggctaat agtacttga 
 
Homo sapiens prostate stem cell antigen (PSCA), RefSeqGene on chromosome 8 
NCBI Reference Sequence: NG_011722.3 
FASTA Graphics 
Go to: 
LOCUS       NG_011722              19418 bp    DNA     linear   PRI 16-DEC-2020 
DEFINITION  Homo sapiens prostate stem cell antigen (PSCA), RefSeqGene on 
            chromosome 8. 
ACCESSION   NG_011722 
VERSION     NG_011722.3 
KEYWORDS    RefSeq; RefSeqGene. 
SOURCE      Homo sapiens (human) 
  ORGANISM  Homo sapiens 
            Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; 
            Mammalia; Eutheria; Euarchontoglires; Primates; Haplorrhini; 
            Catarrhini; Hominidae; Homo. 
REFERENCE   1  (bases 1 to 19418) 
  AUTHORS   Wu C, Wang G, Yang M, Huang L, Yu D, Tan W and Lin D. 
  TITLE     Two genetic variants in prostate stem cell antigen and gastric 
            cancer susceptibility in a Chinese population 
  JOURNAL   Mol Carcinog 48 (12), 1131-1138 (2009) 
   PUBMED   19554573 
REFERENCE   2  (bases 1 to 19418) 
  AUTHORS   Matsuo K, Tajima K, Suzuki T, Kawase T, Watanabe M, Shitara K, 
            Misawa K, Ito S, Sawaki A, Muro K, Nakamura T, Yamao K, Yamamura Y, 
            Hamajima N, Hiraki A and Tanaka H. 
  TITLE     Association of prostate stem cell antigen gene polymorphisms with 
            the risk of stomach cancer in Japanese 
  JOURNAL   Int J Cancer 125 (8), 1961-1964 (2009) 
   PUBMED   19582881 
REFERENCE   3  (bases 1 to 19418) 
  AUTHORS   Wu,X., Ye,Y., Kiemeney,L.A., Sulem,P., Rafnar,T., Matullo,G., 
            Seminara,D., Yoshida,T., Saeki,N., Andrew,A.S., Dinney,C.P., 
            Czerniak,B., Zhang,Z.F., Kiltie,A.E., Bishop,D.T., Vineis,P., 
            Porru,S., Buntinx,F., Kellen,E., Zeegers,M.P., Kumar,R., Rudnai,P., 
            Gurzau,E., Koppova,K., Mayordomo,J.I., Sanchez,M., Saez,B., 
            Lindblom,A., de Verdier,P., Steineck,G., Mills,G.B., Schned,A., 
            Guarrera,S., Polidoro,S., Chang,S.C., Lin,J., Chang,D.W., 
            Hale,K.S., Majewski,T., Grossman,H.B., Thorlacius,S., 
            Thorsteinsdottir,U., Aben,K.K., Witjes,J.A., Stefansson,K., 
            Amos,C.I., Karagas,M.R. and Gu,J. 
  TITLE     Genetic variation in the prostate stem cell antigen gene PSCA 
            confers susceptibility to urinary bladder cancer 
  JOURNAL   Nat Genet 41 (9), 991-995 (2009) 
   PUBMED   19648920 
  REMARK    Erratum:[Nat Genet. 2009 Oct;41(10):1156. Guarrera, Simonetta 
            [added]; Polidoro, Silvia [added]] 
REFERENCE   4  (bases 1 to 19418) 
  AUTHORS   Sakamoto H, Yoshimura K, Saeki N, Katai H, Shimoda T, Matsuno Y, 
            Saito D, Sugimura H, Tanioka F, Kato S, Matsukura N, Matsuda N, 
            Nakamura T, Hyodo I, Nishina T, Yasui W, Hirose H, Hayashi M, 
            Toshiro E, Ohnami S, Sekine A, Sato Y, Totsuka H, Ando M, Takemura 
            R, Takahashi Y, Ohdaira M, Aoki K, Honmyo I, Chiku S, Aoyagi K, 
            Sasaki H, Ohnami S, Yanagihara K, Yoon KA, Kook MC, Lee YS, Park 
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            SR, Kim CG, Choi IJ, Yoshida T, Nakamura Y and Hirohashi S. 
  CONSRTM   Study Group of Millennium Genome Project for Cancer 
  TITLE     Genetic variation in PSCA is associated with susceptibility to 
            diffuse-type gastric cancer 
  JOURNAL   Nat Genet 40 (6), 730-740 (2008) 
   PUBMED   18488030 
REFERENCE   5  (bases 1 to 19418) 
  AUTHORS   Schlosser E, Otero C, Wuensch C, Kessler B, Edelmann M, Brunisholz 
            R, Drexler I, Legler DF and Groettrup M. 
  TITLE     A novel cytosolic class I antigen-processing pathway for 
            endoplasmic-reticulum-targeted proteins 
  JOURNAL   EMBO Rep 8 (10), 945-951 (2007) 
   PUBMED   17853904 
COMMENT     REVIEWED REFSEQ: This record has been curated by NCBI staff. The 
            reference sequence was derived from AC108002.3 and KC877375.1. 
            This sequence is a reference standard in the RefSeqGene project. 
            On Jan 20, 2016 this sequence version replaced NG_011722.2. 
             
            Summary: This gene encodes a glycosylphosphatidylinositol-anchored 
            cell membrane glycoprotein. In addition to being highly expressed 
            in the prostate it is also expressed in the bladder, placenta, 
            colon, kidney, and stomach. This gene is up-regulated in a large 
            proportion of prostate cancers and is also detected in cancers of 
            the bladder and pancreas. This gene includes a polymorphism that 
            results in an upstream start codon in some individuals; this 
            polymorphism is thought to be associated with a risk for certain 
            gastric and bladder cancers. Alternative splicing results in 
            multiple transcript variants. [provided by RefSeq, Feb 2010]. 
PRIMARY     REFSEQ_SPAN         PRIMARY_IDENTIFIER PRIMARY_SPAN        COMP 
            1-6974              AC108002.3         59838-66811         c 
            6975-7519           KC877375.1         1-545 
            7520-19418          AC108002.3         47394-59292         c 
FEATURES             Location/Qualifiers 
     source          1..19418 
                     /organism="Homo sapiens" 
                     /mol_type="genomic DNA" 
                     /db_xref="taxon:9606" 
                     /chromosome="8" 
                     /map="8q24.3" 
     gene            complement(<1..4660) 
                     /gene="JRK" 
                     /gene_synonym="jerky; JH8" 
                     /note="Jrk helix-turn-helix protein" 
                     /db_xref="GeneID:8629" 
                     /db_xref="HGNC:HGNC:6199" 
                     /db_xref="MIM:603210" 
     mRNA            complement(join(<1..1213,4625..4660)) 
                     /gene="JRK" 
                     /gene_synonym="jerky; JH8" 
                     /product="Jrk helix-turn-helix protein, transcript variant 
                     2" 
                     /inference="similar to RNA sequence, mRNA (same 
                     species):RefSeq:NM_001077527.3" 
                     /exception="annotated by transcript or proteomic data" 
                     /transcript_id="NM_001077527.3" 
                     /db_xref="GeneID:8629" 
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                     /db_xref="HGNC:HGNC:6199" 
                     /db_xref="MIM:603210" 
     mRNA            complement(join(<1..1213,4625..4660)) 
                     /gene="JRK" 
                     /gene_synonym="jerky; JH8" 
                     /product="Jrk helix-turn-helix protein, transcript variant 
                     3" 
                     /inference="similar to RNA sequence, mRNA (same 
                     species):RefSeq:NM_001279352.2" 
                     /exception="annotated by transcript or proteomic data" 
                     /transcript_id="NM_001279352.2" 
                     /db_xref="GeneID:8629" 
                     /db_xref="HGNC:HGNC:6199" 
                     /db_xref="MIM:603210" 
     mRNA            complement(join(<1..1213,4625..4660)) 
                     /gene="JRK" 
                     /gene_synonym="jerky; JH8" 
                     /product="Jrk helix-turn-helix protein, transcript variant 
                     1" 
                     /inference="similar to RNA sequence, mRNA (same 
                     species):RefSeq:NM_003724.4" 
                     /exception="annotated by transcript or proteomic data" 
                     /transcript_id="NM_003724.4" 
                     /db_xref="GeneID:8629" 
                     /db_xref="HGNC:HGNC:6199" 
                     /db_xref="MIM:603210" 
     CDS             complement(<1..751) 
                     /gene="JRK" 
                     /gene_synonym="jerky; JH8" 
                     /inference="similar to AA sequence (same 
                     species):RefSeq:NP_003715.3" 
                     /exception="annotated by transcript or proteomic data" 
                     /note="isoform a is encoded by transcript variant 1; jerky 
                     homolog; jerky protein homolog; Jrk homolog" 
                     /codon_start=1 
                     /product="jerky protein homolog isoform a" 
                     /protein_id="NP_003715.3" 
                     /db_xref="CCDS:CCDS75796.1" 
                     /db_xref="GeneID:8629" 
                     /db_xref="HGNC:HGNC:6199" 
                     /db_xref="MIM:603210" 
                     /translation="MASKPAAGKSRGEKRKRVVLTLKEKIDICTRLEKGESRKALMQE 
                     YNVGMSTLYDIRAHKAQLLRFFASSDSNKALEQRRTLHTPKLEHLDRVLYEWFLGKRS 
                     EGVPVSGPMLIEKAKDFYEQMQLTEPCVFSGGWLWRFKARHGIKKLDASSEKQSADHQ 
                     AAEQFCAFFRSLAAEHGLSAEQVYNADETGLFWRCLPNPTPEGGAVPGPKQGKDRLTV 
                     LMCANATGSHRLKPLAIGKCSGPRAFKGIQHLPVAYKAQGNAWVDKEIFSDWFHHIFV 
                     PSVREHFRTIGLPEDSKAVLLLDSSRAHPQEAELVSSNVFTIFLPASVASLVQPMEQG 
                     IRRDFMRNFINPPVPLQGPHARYNMNDAIFSVACAWNAVPSHVFRRAWRKLWPSVAFA 
                     EGSSSEEELEAECFPVKPHNKSFAHILELVKEGSSCPGQLRQRQAASWGVAGREAEGG 
                     RPPAATSPAEVVWSSEKTPKADQDGRGDPGEGEEVAWEQAAVAFDAVLRFAERQPCFS 
                     AQEVGQLRALRAVFRSQQQVRRRRGALGAVVKVEALQEGPGGCGATAQSPLPCSSTAG 
                     DN" 
     CDS             complement(<1..751) 
                     /gene="JRK" 
                     /gene_synonym="jerky; JH8" 
                     /inference="similar to AA sequence (same 
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                     species):RefSeq:NP_001070995.2" 
                     /exception="annotated by transcript or proteomic data" 
                     /note="isoform b is encoded by transcript variant 2; jerky 
                     homolog; jerky protein homolog; Jrk homolog" 
                     /codon_start=1 
                     /product="jerky protein homolog isoform b" 
                     /protein_id="NP_001070995.2" 
                     /db_xref="CCDS:CCDS75797.1" 
                     /db_xref="GeneID:8629" 
                     /db_xref="HGNC:HGNC:6199" 
                     /db_xref="MIM:603210" 
                     /translation="MASKPAAGKSRGEKRKRVVLTLKEKIDICTRLEKGESRKALMQE 
                     YNVGMSTLYDIRAHKAQLLRFFASSDSNKALEQRRTLHTPKLEHLDRVLYEWFLGKRS 
                     EGVPVSGPMLIEKAKDFYEQMQLTEPCVFSGGWLWRFKARHGIKKLDASSEKQSADHQ 
                     AAEQFCAFFRSLAAEHGLSAEQVYNADETGLFWRCLPNPTPEGGAVPGPKQGKDRLTV 
                     LMCANATGSHRLKPLAIGKCSGPRAFKGIQHLPVAYKAQGNAWVDKEIFSDWFHHIFV 
                     PSVREHFRTIGLPEDSKAVLLLDSSRAHPQEAELVSSNVFTIFLPASVASLVQPMEQG 
                     IRRDFMRNFINPPVPLQGPHARYNMNDAIFSVACAWNAVPSHVFRRAWRKLWPSVAFA 
                     EGSSSEEELEAECFPVKPHNKSFAHILELVKEGSSCPGQLRQRQAASWGVAGREAEGG 
                     RPPAATSPAEVVWSSEKTPKADQDGRGDPGEGEEVAWEQAAVAFDAVLRFAERQPCFS 
                     AQEVGQLRALRAVFRSQQQETVGLEDVVVTSPEELAIPKCCLEASTET" 
     CDS             complement(<1..751) 
                     /gene="JRK" 
                     /gene_synonym="jerky; JH8" 
                     /inference="similar to AA sequence (same 
                     species):RefSeq:NP_001266281.1" 
                     /exception="annotated by transcript or proteomic data" 
                     /note="isoform b is encoded by transcript variant 3; jerky 
                     homolog; jerky protein homolog; Jrk homolog" 
                     /codon_start=1 
                     /product="jerky protein homolog isoform b" 
                     /protein_id="NP_001266281.1" 
                     /db_xref="CCDS:CCDS75797.1" 
                     /db_xref="GeneID:8629" 
                     /db_xref="HGNC:HGNC:6199" 
                     /db_xref="MIM:603210" 
                     /translation="MASKPAAGKSRGEKRKRVVLTLKEKIDICTRLEKGESRKALMQE 
                     YNVGMSTLYDIRAHKAQLLRFFASSDSNKALEQRRTLHTPKLEHLDRVLYEWFLGKRS 
                     EGVPVSGPMLIEKAKDFYEQMQLTEPCVFSGGWLWRFKARHGIKKLDASSEKQSADHQ 
                     AAEQFCAFFRSLAAEHGLSAEQVYNADETGLFWRCLPNPTPEGGAVPGPKQGKDRLTV 
                     LMCANATGSHRLKPLAIGKCSGPRAFKGIQHLPVAYKAQGNAWVDKEIFSDWFHHIFV 
                     PSVREHFRTIGLPEDSKAVLLLDSSRAHPQEAELVSSNVFTIFLPASVASLVQPMEQG 
                     IRRDFMRNFINPPVPLQGPHARYNMNDAIFSVACAWNAVPSHVFRRAWRKLWPSVAFA 
                     EGSSSEEELEAECFPVKPHNKSFAHILELVKEGSSCPGQLRQRQAASWGVAGREAEGG 
                     RPPAATSPAEVVWSSEKTPKADQDGRGDPGEGEEVAWEQAAVAFDAVLRFAERQPCFS 
                     AQEVGQLRALRAVFRSQQQETVGLEDVVVTSPEELAIPKCCLEASTET" 
     gene            15188..17418 
                     /gene="PSCA" 
                     /gene_synonym="PRO232" 
                     /note="prostate stem cell antigen" 
                     /db_xref="GeneID:8000" 
                     /db_xref="HGNC:HGNC:9500" 
                     /db_xref="MIM:602470" 
     mRNA            join(15188..15256,16020..16127,16614..17418) 
                     /gene="PSCA" 
                     /gene_synonym="PRO232" 
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                     /product="prostate stem cell antigen, transcript variant 
                     1" 
                     /transcript_id="NM_005672.5" 
                     /db_xref="GeneID:8000" 
                     /db_xref="HGNC:HGNC:9500" 
                     /db_xref="MIM:602470" 
     exon            15188..15256 
                     /gene="PSCA" 
                     /gene_synonym="PRO232" 
                     /inference="alignment:Splign:2.1.0" 
                     /number=1 
     CDS             join(15232..15256,16020..16127,16614..16825) 
                     /gene="PSCA" 
                     /gene_synonym="PRO232" 
                     /codon_start=1 
                     /product="prostate stem cell antigen preproprotein" 
                     /protein_id="NP_005663.2" 
                     /db_xref="CCDS:CCDS47925.2" 
                     /db_xref="GeneID:8000" 
                     /db_xref="HGNC:HGNC:9500" 
                     /db_xref="MIM:602470" 
                     /translation="MAGLALQPGTALLCYSCKAQVSNEDCLQVENCTQLGEQCWTARI 
                     RAVGLLTVISKGCSLNCVDDSQDYYVGKKNITCCDTDLCNASGAHALQPAAAILALLP 
                     ALGLLLWGPGQL" 
     sig_peptide     join(15232..15256,16020..16027) 
                     /gene="PSCA" 
                     /gene_synonym="PRO232" 
                     /note="This cleavage site is experimentally verified in 
                     PMID:17853904. SignalP 3.0 predicts the same site for a 
                     protein with a longer N-terminus, as encoded by 
                     individuals carrying a polymorphism that results in an 
                     upstream start codon. However, this signal peptide is not 
                     predicted for the 9 aa shorter protein, as encoded by the 
                     reference genome allele and represented in this RefSeq. It 
                     is unclear if N-terminal processing of this shorter 
                     protein occurs." 
     proprotein      join(16028..16127,16614..16822) 
                     /gene="PSCA" 
                     /gene_synonym="PRO232" 
                     /product="prostate stem cell antigen proprotein" 
     mat_peptide     join(16028..16127,16614..16738) 
                     /gene="PSCA" 
                     /gene_synonym="PRO232" 
                     /product="prostate stem cell antigen" 
                     /note="It is thought that a C-terminal propeptide, which 
                     directs GPI-anchoring, is removed to produce a mature 
                     peptide, as discussed in PMID:19648920." 
     misc_feature    16085..16087 
                     /gene="PSCA" 
                     /gene_synonym="PRO232" 
                     /note="N-linked (GlcNAc...) asparagine. 
                     /evidence=ECO:0000255; propagated from 
                     UniProtKB/Swiss-Prot (O43653.2); glycosylation site" 
     exon            16020..16127 
                     /gene="PSCA" 
                     /gene_synonym="PRO232" 
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                     /inference="alignment:Splign:2.1.0" 
                     /number=2 
     exon            16614..17418 
                     /gene="PSCA" 
                     /gene_synonym="PRO232" 
                     /inference="alignment:Splign:2.1.0" 
                     /number=3 
ORIGIN       
        1 gcaggtgctg gatgcctttg aaagccctgg gaccgctgca cttcccgatg gccaagggct 
       61 tgagcctgtg ggagcccgtg gcgttggcac acatcagcac ggtcagccgg tccttgccct 
      121 gcttggggcc aggcacagcc ccgccttccg gagtgggatt tggcaggcac cgccagaaaa 
      181 ggccggtctc atcagcgttg taaacctgct cggcggacag cccgtgctca gcagccaagc 
      241 tcctgaaaaa cgcacagaac tgctccgcgg cctggtggtc ggctgactgc ttttcactgg 
      301 atgcatctag ctttttaatg ccgtgtctgg ccttaaagcg ccaaagccac cctccggaga 
      361 acacgcaggg ctcagtgagc tgcatctgct cgtagaagtc cttggccttc tcgatgagca 
      421 tggggcctga cacggggacg ccctcggagc gcttccccag gaaccactcg tacaggacgc 
      481 ggtccaggtg ctccagcttg ggcgtgtgca gcgtgcgccg ctgctccagc gccttgttgg 
      541 agtcggagct ggcgaagaac cggagcagct gcgccttgtg ggccctgatg tcgtagaggg 
      601 tggacatgcc cacattgtac tcctgcatca gtgccttccg gctctcgccc ttctccaggc 
      661 gcgtgcagat gtcaatcttc tccttcagtg tcagcaccac cctcttccgc ttctcccctc 
      721 tgctcttccc ggcagccggc ttggaggcca tggggagggg tggctggtcc tagcacttgc 
      781 aggacacacg cctggcctgg gctgctgcca ctacttccct ctcctcctgc tccccttctg 
      841 gggctccgtc tctccctctc cactctgcct gcctgctctg ctgatcctga gcacaggccc 
      901 cagtccctct cgggtttctc actccacacg ctgcacctcc tgcctcaggt atccctggtc 
      961 ttccaggctc cacacaccta ggccttggct cctggcagtg cagtcagctg ccaattctct 
     1021 ctgtggagga ggtgaccctg tcagactccc ctctgctgct ccacacggct ggaactccgg 
     1081 ccttctctgt ggatactatg gcagcggctc ccctcaaact gaccaggttt ggggtggtag 
     1141 aggttttacc gcataagcag caggtgcctc tccagggtcc acaatggtat ctccaggcac 
     1201 agcacttcag gggctggaaa gcagagggaa cagagaggaa agtgatgggg cgcgcccagg 
     1261 acacacatgg cgtcctcacg actctcctca ccgggacact ccagctgaaa ctcaagggct 
     1321 gttgagagga cccatgcaag tgctggcatg cactgtgggg agagggtggc cccgggagca 
     1381 gcccagcctg cccagcccct gcacgtgctg ctcaggtgga ctctgcccaa ctcccaccaa 
     1441 gcaaactgaa gccattcgct agggctggaa acgagacgtg gctctcatag gagcagcccg 
     1501 gcctttcctg gggaagcgct caggcagaag ccatcagagg aagccaggaa gtccgatgct 
     1561 gggcggaccc aagaacaaac ctcccacccg cccagcctaa gcttcttgct gtaactgctc 
     1621 gctgggctac ctgagcttct caaatccctt attcctccct gaggagcaga ggcaggggtg 
     1681 gagggatgca gggaggagga actcctcact accctccccg ccaaagatct tacaaacccc 
     1741 atctggagca ggtctctaaa ctcctctctc cgacacagag cgccaaactg cctctagaaa 
     1801 acaaggcatt agaagtttct ctagaacagc aggcctcaag ctcctccaag ggctaggagg 
     1861 tgctgccagt ttctcaatca ccctctgacc tccctgactg ccacacactc agatgcgtct 
     1921 acaaggagcc gcagcagaca gacagctgtg accattccag gcctcttcca gaggggaccc 
     1981 ctcaagctca gctcagggta ccctgcccca ggcagccaca ctgagccgct ggtctctgaa 
     2041 accccaggct ctagtgctgc ccgcccacct ggctccacaa ccacggcagg gccgcagagc 
     2101 ctgccagaca tggacggaca cggagacaca cacacacaca cacacacaca cacacacaca 
     2161 cacacagcca cccaacctca ctcacacata cacgctcaga ggacacagga acaagctagc 
     2221 ccagagcagg aacttcttta gcatttgcta atttgggagg ctctatgaac aaatgactaa 
     2281 tttacgccag aagcaaatgc caggaaacct gatagccccc tgggagcaag ggttcttcct 
     2341 gggccagctg tgcaccctac gaaaagcttg cttttaagtt tcacacacac ctttgaccaa 
     2401 taggaagaaa aatgacatag aaatgtcaca gctctaacca aacacatctt tctgttggag 
     2461 ttttgaacta acttctcacc cttctcctat ataaagacaa tgcgggtcat tctcatccct 
     2521 tctaggtgga caatttcacc ctctcataac aactctgcga aacaccccac aaccctccct 
     2581 acacccgagc cgactggcag ggcacagagg gcgcacccct gtgaggccag ggcagcctat 
     2641 ggagtcaggg cctgcaatgc acttcaccca gttaagacac tgctgagggt ggtgagggct 
     2701 gaaaagctgt ttgcccaaac accgggcagc tcagctggcc gcctcagtgt ggcgtgcgtg 
     2761 ctatgggcag gggtctccct gccctcactc ctccgcaggc cagcagtact tgaggatgga 
     2821 ctcctggagt tcccacctcc ctcccgcgtc cttaccatag ctgcttctgc caactccatg 
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     2881 cagagcgtgt ggccaaaggc ctacttacat gtggagcgca gaaacgcagc cctttgaggc 
     2941 cagagctcaa gggaaaggag gagtgcaatc aaatgcagca aaagctccaa agaaaaatta 
     3001 taggcttgtt ggctgccacc tctgggtgag tactgtcctc ttccggagtc agtttcctgg 
     3061 tctgcaaaat gtgggctggt cccttaagga tcctgcattg ttcgctgagg gtgacggtgt 
     3121 gacgtgtgtg cggtctggca cagcacagtg agctatgtgc atctcaccat ggggaacagg 
     3181 agggaaggca aggccacaaa ccaccctcca gatttttaat atgaacccgc tgtagaaaaa 
     3241 ctgggggaga cacggaatcc cacagtagct tatgagggac taactgggga ctgggatgca 
     3301 gagaaaagct tcctggagga gactcaacac cagacacagc tcctcgcgga cacgtctcca 
     3361 tgcctgacat gcaggtgtag caggatgaca caaagtggct gaacttgttt cataaggaat 
     3421 atctgaattt tatttttaaa ggaagttttt ggtcttgcaa gtgggacaac agtgtgttct 
     3481 gccagtttgt gtcatcctgc cacacctgca cgtcaggcat ggagacgtgt ccacaaggag 
     3541 cccgtgtctg gtgctgagtc tcctccagga cgcttttccc ggcatcccag tccccagtca 
     3601 gcccctcaca agctactgtg ggattccctg tctccccgaa attagggtgg tttcttgcct 
     3661 tgcgactgga gaggaagcac tgatccccaa ggccacgtga acacgggatg aaacgtgcaa 
     3721 ttctcctgtg cccaaggcac agacaagaaa cgggaggcct gaggggccag cgctggggct 
     3781 gactccgtcc tgtgtgaggc taagaggccc tgagaaacgc ggggggaaag cgggaaacaa 
     3841 ccttcgcagg ggcatagtgt gtgtgtgtgt gtgtgtgtgt gtgtgtgtgt gtgcgtgtgt 
     3901 gtgttggggg gtatggagga tatgaaggag aaatactcaa aaaacaagtc gcattctgga 
     3961 gctgggggaa gaggtgagct gggggtcaga aggagagtat gggacagaga aggaggggac 
     4021 agaaagcctg gggccgtgcg ccccgcagag agcgcccgag agccggcgcc gagttccgct 
     4081 aggagccctc cacgctgggg gatcctggcg cagagacagc gctgggctac tggcgaggct 
     4141 cgcttaaaaa gcgtccgtac cccagggtcc ccgtttgtgg gtagaaattc agtctgggac 
     4201 aagaacaaga acaaaaacag aaatggagaa aaaaaagtct cggtctggtt ttttaagggc 
     4261 aagcggacct cgtgaccaag cctctctgag agtggaagcg caggaagggt ccgggctggg 
     4321 gcgtcaaggc caggcctggc ggcaaggggt gggtgcggct cgggggccgc gcgctcaggc 
     4381 cgcgggggtc gcgcgggaag cacagggctt cgggttccga gcgcggctcc cgggaggggg 
     4441 cgctgccgcc cgcggctggg tccggccccg cagcctcgcg accaaccccg ccccgccccg 
     4501 cgcgcccgcc tgcccagact gcggctcccg cccgcgccgc ccgcgcccac cagggaccgg 
     4561 agagcgcccg cacccatccg gcccggcccg gccgcccagc gcctcaggcc aggaccctac 
     4621 tcaccctgct cacccggagc agccgccgcc ggccggaagt gccggccact cggttctcct 
     4681 ccagtccgcg cctcgtcgcc ttcccccagc tacttccggg acgctctaga caggctggag 
     4741 gactcagcac tcggtggtgt ctgggagcca gacgcaggct ttcaaagagc tgggtggccg 
     4801 cggagggcgt gggaggagag gaggcctgga ggagaggagt gggggggtcc cagggtgggg 
     4861 ggaggcgtgg gaggggagaa ggcgcgggca gggaggggag aggggaaacg gggcgaaggc 
     4921 ggggcgcgcg gcctgggccc cgggctccgc cctgctctct ccatctgtag aatgggcgca 
     4981 gggcgtcaca ttcctttcat gacagtgaac cctgcgctga aggcgttggg gctcctgcag 
     5041 ttctggggca gccacaggcg cccagggttt cgtgccgatc agcccaggac ggtcttcccg 
     5101 gtgcagtttc tgatgcgggg agggcagtgc tgccttccgg tcaccaggac cagtgctcag 
     5161 cccgcctgct tgaccccctt acttagctgg ggtccaatcc atacccaatt tagatgattc 
     5221 agacgatggg atttgaaact tttgaactgg gtgcgactta agtgagtatg gacctgagtt 
     5281 ggtgctgtaa tgagttgagg ctgtggagga ccttgagatg ggtgcgtgga ttttgcccat 
     5341 gggacctatg caaattttgg aaactggagg gtggactgtg gtgggcagaa taatggccct 
     5401 ccaaggatgt ccacatccta acttccaggt cttgtgaata cattacttac atggcaaaag 
     5461 ggactgcaaa tgcaatgaag ttaagattct ttaggtggag agattcttat gtttatcagg 
     5521 gtgagcccaa tgtgcagtcg tccctgggta tccatagagg attggttcca gcacttctca 
     5581 aggatgctaa aatccttgat gctcaaatcc cttacataaa atggcttcgt atttgcatat 
     5641 aacctacaca catcttcccg tatacgttaa gtcacttcta gattacttat aatacctaat 
     5701 acaatgtaag cgctatgtag atagttgtta tacagtattg tttagggaat agtgacaaga 
     5761 gaaaaatttg tacatgttca gtacagacac aggttttttt ccgaattgtt tgtatcctcg 
     5821 gttggttcca tctggatgca gagcccacgg gttcagatag gagggcaggt gccatatcag 
     5881 gggttcttgt gggagttagg aagccaagtg agaggacaat gggatgaaag aggagagaaa 
     5941 aggaaatgtg acaacagaca caggggttgg agtgatgtgc tttgaagatg gaggaagggg 
     6001 ccacaagcca aggactatga gcggcttcta gtggctggga gagacaagga aacagggcct 
     6061 ctcctggagc cagcagaagg aatgcagcct gctgacccct tgatcttagc ccatgacact 
     6121 cattgtgcca ttagacttct gaacccagag ctgtaagata taaatttgta ttgttttgga 
     6181 tcaccacgtt tatggtaatt tgttaggaca gcaataataa acaaatacag atttgggtag 
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     6241 ctcactcctc ctttttcctt ttttgaggta gggtctcact ctgttgccca ggctggagtg 
     6301 cagtggtaca ttctcctcac cgcagcttca acctcctggg ctcaagggat cctcctgcct 
     6361 caacccccag agtagctggg actacaagca tgcactgtct cacctatctt tttaattttt 
     6421 tgtggaaacg aggtctagct gtgttgccta ggctggtctc gagctcgtgg actcaagcga 
     6481 tcccaaaatg ctgggattcc aggcacgagc ccatgtgcca gctcactcat ccttaggtcc 
     6541 gttgttacct gggctcccag caccctccca ccctctggtt cttctcttcc tcaccctccc 
     6601 ttgctggttc cttactgacc aggccattct ttggctcttt ttgttcaacc agtccccact 
     6661 ccctgggtga tctcctccag tgtcatgccg ttaaatacca tccaacactg gcaacgacca 
     6721 aattcatgtc tcctgccagg gcccctcccc agaaatccag actcctatgt gctagccaat 
     6781 gtctctgctt agctttgatc ctccagccca gccttgctcc atctgcattg cccccacctt 
     6841 catgaacggc agctcacctt gctattcact caggctcagc ctcaacagtc tccatccctc 
     6901 atatccagat cctctaccct caaaatccag ccagtgtttg gcctcttctc actccctcca 
     6961 actgccctcc ccaatccaca cctctgtggt cttgcctcct ccccagtctc tgtttctgcc 
     7021 cttaccccca tacagctatc aactgctgca tcaaaaaccg cccaaaactt agcagcttga 
     7081 aaccaactgt ttttattgca gatgattctg tggggcagga atttggccat gctagagtca 
     7141 gatgtgtttc acagaggagg ctgagtcacg gagcatacca ggcacatggc aggactggaa 
     7201 cccaaggtcc ctggactggg gctcccatgg cagggtctcc tgggacagca aagtcctccc 
     7261 tcccccggaa ggctggctcc atccctggtg cgactctgct gctgaagcag catcattggg 
     7321 gtaaatacct ggggttcatt gtctcacacc aagaagatta aggacatgga ctcatgtaga 
     7381 tgggttaagg agcagaaagt ttaatagaca gaagaaagga gagaagagag cagccctctc 
     7441 tttcgaaaga ggcgtccaaa agagaaaagc cagcctgcag cagaccccag cagattttat 
     7501 aggcaggctt gaggaggcag tgtctgattt acaaagggcc cacagattgg tatgaccaag 
     7561 ggtgatgttt acatatggcg tggggaaggc tggtcgcccc accctaatct tattatgcaa 
     7621 atgggcttct acttggccag caccatcttg tctgctcctt gctgtacaca tggctggcaa 
     7681 agagaaggga agatggagct gccattttga tcatgcctag tctcaggtag ctttttccca 
     7741 ttggcacaac tgctggcatt cacgcgtgca agcttccagc ttgcttgtct tatgtttgcg 
     7801 gctcgatttt acaggctgct ctttgttaga aaagaaaatg atttggagcc tgcttttcat 
     7861 taaaaggaaa accttactga ggacttcctt accctcacta tctgcctaaa taatttattt 
     7921 ttaactccta tttttaactg ccacctcagg gacatgggat cacgtggtct cccaggactt 
     7981 ggacagtgct ggtgggcagt ggggattggc atgaaactgg ggcctcatcc caagatgcat 
     8041 ggggctcctc caggtgctcc taccattact cacggaacct tgggcctctt ctcgaggacc 
     8101 aagtccattc tgacactggg aggggtcaga aagagaggaa gaaaatacac tagcgtgtaa 
     8161 tcacccagtg ggttcatttt gacccctggc aagatagagc tgatttagca agacagggga 
     8221 attgccatag agaaagagtt taattcatgc agagccagct gaacgggaga ccagagtttt 
     8281 atcatcactc aaatcagcct ctcagaaaat tcggacgcta gggtttttca aggagagtct 
     8341 ggtgggccag ggaatgggtg ctgctggttg gctggggatg tggaaaatgg tcctcctgtg 
     8401 cactgagttt gcgtccaggt ggggccacag gaccggctgc ggggttggtg ggcctcgcta 
     8461 gagccatcca tcagtcatta gacgtgcaaa aacctgaaac gacatctcac aaggccaatc 
     8521 ttaggatcac aatagtgatg ttacttgcag gagtaattgg gggagttgca aatcttgtgg 
     8581 tccctggaat aacggctggg agtcgtttca gtctaacctc agcagagctc agatcccctc 
     8641 atcttcctaa tgaataacgg ctgggaatcg tttcagtcta acctcagcag agcgcagatc 
     8701 acccatcttc ctaatgaata acggctggga atcgtttcag tctaacctca gcagagctca 
     8761 gatcccctca tcttcctaat gaataacggc tgggaatcgt ttcagtctaa cctcagcaga 
     8821 gctcagatcc cccatcttcc taatgaataa cggctgggaa tcgtttcagt ctaacctctg 
     8881 cagagctcag atcccccatc ttcctaatga ataacggctg ggaatcgttt cagtctaacc 
     8941 tcagcagagc tcagatcccc catcttccta atgaataacg gctgggaatc gtttcagtct 
     9001 aacctcagca gagctcagac tcccctcatc ttcctaatga ataacggctg ggaatcgttt 
     9061 cagtctaacc tcagcagagc tcagatcccc catcttccta atgaataacg gctgggaatc 
     9121 atttcagtct aacctcagca gagcgcagat cccctcatct tcctcatgca gtggtggcct 
     9181 ttcgttagct ttacaaagat ggctgagttt tggaaaaggg ctgttatgcc cagaaatgac 
     9241 taagggcagt ttggagatta actggctgtg ggttagatca gatctccttc accatcacca 
     9301 ttttctcact gttaaaactt ttacaaaggc agtttccagt gtctcctggg ggctggctct 
     9361 gaggactccc ttcccccagc catgccccaa gttcgcagag cagagccccc agactatgcc 
     9421 tgggccactg caccagcctg cttccctact gagcggagcc tccagaccat gcctgggcca 
     9481 ctacagcagc ctgcttctgc actggcttcc ccatctccac ccacagtcag agtggcattt 
     9541 gacagggcca gtcactcccc ctgcccaaat aagcctgtgc actctgaata cagctcaggt 
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     9601 cctcgctggg ccacaaggcc acgccggagc taacccctca ctgtcctctc cgaagcccat 
     9661 gggtcatccc ccgtgcctgc tattccctct gcctggaggt gggcttgtat ccggcagtgt 
     9721 cctttgctca ggtgccggag gcctcaggtt ggggcagtcc cagccagccc tccttctgga 
     9781 ggtctctgga tgacaggcct ctcatagcag gggtggctgg gggtgctggt gaggctgtgc 
     9841 ccagctggaa gggaagggtg tgccttgggt ctcctcccca gtctgagttc actccaggaa 
     9901 gggggagtgg caggagcaga gggtgcagag tggtgggggt ggttctgagg gtcattggag 
     9961 gccaaggggc ctggctggtg gggcaggggc tggggcagtg cccatctcca ccttagtgcc 
    10021 caggcaggag gggagctggt ttggggcagg gccctgatga cgcctttgtg agagccagga 
    10081 aaaggcacct cctctgggaa cacagggccc tgggggagtt agagatgggg agggcctgtg 
    10141 ggccccagct gggtgggctt ggggaagaac gcctctgagg ggctccaagc tgcacagccc 
    10201 tcaggacttg gtggccccaa cacacccaca tttacacaca tgcttttgct tacacaacac 
    10261 acaaccggtg cacacaccca cactcacttg catttacaca catgccacac atttgcacat 
    10321 ttgatccaca tgcacagaca agcatcctct ctcacactct cacacacact atgtggcaca 
    10381 ctcccatgcc cacatagttg gcacatacaa accctcacag tcacatatca cacacacaca 
    10441 gcttgcaagt catggcctta atttccagaa cccaaatggg ggcttggcac tgagtgcccc 
    10501 cagccaaccc atgtgcatca gtgggttttc ctcctgatct gcaagggcgt ttttccaaag 
    10561 caaagatgct aaaaactgac accagcgtgg ctttgcaagt gacatgctat ctttattttt 
    10621 ttaattaatg ctgcatgaaa taaaaaaaat tacacacagg gatgtgtgtt ccagcatggg 
    10681 accgtgtggg gccccagaag gtggtggtgg gactccctgc aaggtgagtc agctcccaga 
    10741 agccccaggg cctggtccgg ctgtcctggc cccggcctca tgccctgcac taggtggaag 
    10801 acaggatctc cagggaaccc ggctgctttg ggcccatggc agtggggtgg gtgggcagaa 
    10861 ggccaagagc aaacaggaaa atctggagtc cctggaggca actggcagag aagaggaagg 
    10921 aggccaaggg tgagtcacac tgaagccaca ctaactgttg ttattgtaca tgattctgtg 
    10981 ggtcaggaat ttgagcatgc tagagtcaga tgtttcacag tggaggacgc ttagtcatgg 
    11041 ggcataccag gcacatggtg ggactagaac ccagggccgc tggatggggg ttcccaaggc 
    11101 agggtctcct gggacaggaa ggctggttcc atccctggtg tgactgctta ccacctcagg 
    11161 gacgggatca cttggtctcc caggacttgg gtgctgctgg tggggagtgg agattggcat 
    11221 ggaactgggg tcggaactgg ggcctgatcc ccaagatgca tggggctccc ccaggtgctc 
    11281 ctaccattac tcagggaacc ttggatctct tctcaaagac caagtccatt ctggcactgg 
    11341 ggagggatca gaaagagagg aagagaagga agaaaataca ctagtgtgtg atcacccagg 
    11401 gggttcattt tgacccctgg caagatacag ccgatttatc aagacagggg aatcacaata 
    11461 gagaaagagt ttaattcaca cagagccagc tgaccgggag actggagttt tattatcact 
    11521 cacatcagcc tctcagcccc tgtccaccgg atgaggatct gcaggaagcc atgccccttg 
    11581 tggcagaact tcccagaaag gagaactgcc agaagatcca ggctcagttt aggctcaggg 
    11641 gctgcattca gtgtatggcc aaagtgtgaa tgacagggga cagggattcg cctgtgacca 
    11701 gggtcaaaaa tcagagggtg accacagtca gggttcattc tgtgaccagg atcagggctc 
    11761 agccagtggc cagggccagg gctcagggtg gggccgtaac cagggctcgt taggtaacca 
    11821 ggattagagt tcagactgac cacagtgagg gctcagtttt ggggtgaggt cagaacccaa 
    11881 cctgtggtca ggggtggggc tctaggaatg tcacagccat ggtcttccgt ataggagcca 
    11941 tgaccacggg gccatcctca gaccagccac accctcagtg cggcggatgc tggggctgcg 
    12001 gattctgtgg tggggatcct gtgtgttgcc ccctccttgg cctgcaccca ctagaggcca 
    12061 gcagcacccc tgagctggaa taagcagaga tgcctccaga catcaccaaa cattccctgg 
    12121 cggtgcagag tcacccacgt gagaaccact gccttacagc aatcactgtg tatcaaatca 
    12181 gatcaacaaa cacttacaca cctataaata tttgaggacg gaaagttcca ggctggcacc 
    12241 ttgaacacag agacagataa gaaaacgtct tgtgcgggag tggccagagt ccgggcgagc 
    12301 tggggcgggg ggcggaggga ggatgggaca ggggctgtca gccacacacg gaagcagttc 
    12361 atgactgtat gaggcccctt gtcctgagct tacaggacat gggctggagg gcgtgtccag 
    12421 agggaaagtt ctgggtgggc agagtgggca agcaaggagt ctgggggagg ctgcagtcac 
    12481 cctgcatggc ctccagtaag ttcctgtccc tcttgggctc aggctcctca cttgccagag 
    12541 aagagacaat ttccatggaa aagagcccaa cccagtgggt tccagggagg caggcaggag 
    12601 agacctcaga aggacagggg ctgacctgga gccccggggg aagcccaaag gcagattcct 
    12661 ggtgccactg agtcccaggg aggtcgggtc ttgcatcgtc cctgccccca tcagtagtgt 
    12721 caccttgatc ccagactcaa ggtgagacag tgggaagctg atgtcccctg aacaccccag 
    12781 aaacatctac cagccttcct ggacggtgca ggccttcctg gacggtgcag acctgctggg 
    12841 agagggtccg attccccgag acttttcctg actgcaacat cctcaccacc ccctaaaatg 
    12901 tgccagagcc ttttcagggg caaaatcgag gagaggaggt aacaatgaag gccggacaac 
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    12961 catcagcggg gacgagagag cgtcagggga gaaggggccg gtctccctcc agacacacac 
    13021 tcggcagcag gcagggccac ggaccacagt ggacctacca gcttccggca ggaacaacag 
    13081 catacccaag agggttgcca ggcagagtta tctaactcag ggtccatgta caaaggcagg 
    13141 ggtcaggttg aaggagacag cagcggccac aagtccccct caaagccagc cagcagcagg 
    13201 aagccaccag cccctcgggc ttgcagggat gagggggaga gcacagtgac cagaggctgg 
    13261 ccagaacccg ggggacagga gaagcctggc tgacgggacc tgggccttct ctagagggcc 
    13321 atagccactg ccaccaccac ccagccactg gcaggagagc ctgggcctgc tctagagggc 
    13381 catagccact gccaccacca cccagccact ggcagcagag cttgggcctg ctctagaggg 
    13441 tcctagccac tgctaccacc acccagctgg ctggcaggag agcctgggcc tgctctagag 
    13501 gaccatagct actgccacca acactcagcc ggctggcagg agagcctagg cctgtactag 
    13561 aggaccatag ctactgccac caacacttag ccagctggca tgagagcctg ggcctgctct 
    13621 agagggccat agccgctgcc accacccacc gcccagctga ctggcatgag agcttgggcc 
    13681 tgctctagag ggccatagcc actgccacca ccgcccagcg ggctgggcct gctctagagg 
    13741 gccatagcca ctgccaccac ctcccagctg actggcagga gagctggcct gaacttgcct 
    13801 cttccactct ctcatctcct gcctgtggga gctggaccag cctcccagga catggagcag 
    13861 gacggagagg ggatctgggg caaacagagg ccatacagcc ctgggcctag ccgctgcctc 
    13921 ctgctactgc agaggctgct aaaagctgca cttccccgac tcgtttgcag ctaaagttcc 
    13981 aagctgaggg ggtcactcaa ggtcctgagg gtaaagcacc tagcccaggg ctcagcccac 
    14041 actgaatgcc ccataaatga aggcccgtcc aacagggtct cctccccagg gaggctgtcc 
    14101 cctgtgtcaa caagagccaa actctgtaaa atatttgaag acatttattc tgagccaaat 
    14161 atgagggacc atggcctgtg acacagcccc caggagaccc tgagaacatg tgcccaaggt 
    14221 ggtcagtgca cagcttgatg gtacccattt tagggagaca tgagacatca atcaaatata 
    14281 ttgaagatat acattggttt agtccagaaa ggtgggcagc tggaactggg ggcttccagg 
    14341 ttataggtgg atttaaacat cttctggttg gcaatcgctt gcaagagtta tcaatagaaa 
    14401 ggaatgtctg ggttatacgg ggttgtggag accaaggctt tatcatcaga tgaagcctcc 
    14461 aggtagcagg cttccgagac aatagatggt aaatgtttct catcagactg aaggcctgtg 
    14521 ttgatgttaa cgctggctgt tccagagttc tgaagggagg agggataatg aggctatcca 
    14581 accctttgct gtcatggcct gaaccagttt ttcaggttaa cttcggaaag cccttgccaa 
    14641 gaggagggtt ccactcagat ggctgggggg ccttagaatg ttacttttgg tttataccgg 
    14701 aacagcccct gcccctgtcc tttgcagcac ctgctaatga tctgtcagtg acgctgtgac 
    14761 caaggctcat caccctgcgg gccgtgggcc ccagagggcg gcacagcttc tataggagca 
    14821 cagggcccag ggaggtgccc tcatccttgg ctggaaggcc gaggcctgga ggagtctgga 
    14881 gaaagggtct cccttgtctg gccttgcact gtgaggtggg ggaggtggga gaggcataat 
    14941 ctgggtcttg aggacgtttc agccctcagc ccggggtggc tgagatatgg ccctgggtag 
    15001 gctctgtcct ccagaggtgg aaagaaggac aaagggagag ggaggtgcag gtcgctcagg 
    15061 gaggagactc ggacctgccc agccccgggg ccctcactgg ctccaggaaa cccgctggtg 
    15121 ttgactgtgg gcagtccagc ctctccccat ttgaggccat ataaagtcac ctgaggccct 
    15181 ctccaccaca gcccaccagt gaccacgaag gctgtgctgc ttgccctgtt gatggcaggc 
    15241 ttggccctgc agccaggtga ggccttggct ggcccccagc agggaaggga gcaggggtga 
    15301 gccggggagg ccagagggat acctgcaggg cacacggaga ggaggggaag gaaggaggaa 
    15361 gggagaggaa gggggtgagg ctcttgccct agcctccgct cctccaggga agctcttggc 
    15421 acgaccaggc agcgacctgt tccctgccgt cccctgtgac cggggcttgc aggggcagca 
    15481 cggagtcact ctccttcacc accgtggggc agggcctggc tcctaggggg caggtagaca 
    15541 gactgacgga tggatgggca gagatgctga tgaggagctg ggagacatgg gacaggaagc 
    15601 ctcaggctaa gaagtggttt ttggggcaca agggggaggt gctgggggtg tcctgcgagg 
    15661 acccgggggt ctacatccgg cccagtccca gcactgcagc ttccaagggt cccagggagc 
    15721 tgctctgctt gaggtgggac cctcccgacc cagggtcccg ggttcagtca cccccacagc 
    15781 cgcagcttcc tcttctgaaa cacacggtca caaaagcagc caccgaggga ctaaacaggg 
    15841 caacatttcg gaggcactga gcagggggcc gtgaagatgg ggaggagaca ttgagggtga 
    15901 caagagggcg ccgaggactt cctcaggcca ccgccatgga ggcccacctg cctgggagcc 
    15961 cccattcctg gggagtgcta tggggcagcc tctgaggccc ctcccactcc accccacagg 
    16021 cactgccctg ctgtgctact cctgcaaagc ccaggtgagc aacgaggact gcctgcaggt 
    16081 ggagaactgc acccagctgg gggagcagtg ctggaccgcg cgcatccgtg agtgggggga 
    16141 cgacagccgc caggcctagg tctctgccac tgaactatta atctttctgg ccatctgtcc 
    16201 gcatctgtgt gctgttttcc ttccacctgt ccccgacccg tcccgcacct gcacccccaa 
    16261 caatcaccca gcatctgtcc ctccagccat cctcctccat ctgccactcc tccactcatc 
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    16321 tgtccctccc catcctccat cttccactcc tccacccatc tgtccctccc catccctgag 
    16381 ctcacttact cactcacccc atttctgacg ctcagcgggt ggtccatctg cctcggacat 
    16441 ctggataggg ctgagaccag ggccgagacc aggccctcgc actgcttgca atcctgaggc 
    16501 cagcccaggg ggactctaga gcattaggca gggtgggaca ggaggaggcc tggggcaggt 
    16561 caggcaggtg agcacacagg gcagccccat ccccggatcc cgctgctccc caggcgcagt 
    16621 tggcctcctg accgtcatca gcaaaggctg cagcttgaac tgcgtggatg actcacagga 
    16681 ctactacgtg ggcaagaaga acatcacgtg ctgtgacacc gacttgtgca acgccagcgg 
    16741 ggcccatgcc ctgcagccgg ctgctgccat ccttgcgctg ctccctgcac tcggcctgct 
    16801 gctctgggga cccggccagc tctaggctct ggggggcccc gctgcagccc acactgggtg 
    16861 tggtgcccca ggcctctgtg ccactcctca cacacccggc ccagtgggag cctgtcctgg 
    16921 ttcctgaggc acatcctaac gcaagtctga ccatgtatgt ctgcgcccct gtcccccacc 
    16981 ctgaccctcc catggccctc tccaggactc ccacccggca gatcggctct attgacacag 
    17041 atccgcctgc agatggcccc tccaaccctc tctgctgctg tttccatggc ccagcattct 
    17101 ccacccttaa ccctgtgctc aggcacctct tcccccagga agccttccct gcccacccca 
    17161 tctatgactt gagccaggtc tggtccgtgg tgtcccccgc acccagcagg ggacaggcac 
    17221 tcaggagggc ccggtaaagg ctgagatgaa gtggactgag tagaactgga ggacaggagt 
    17281 cgacgtgagt tcctgggagt ctccagagat ggggcctgga ggcctggagg aaggggccag 
    17341 gcctcacatt cgtggggctc cctgaatggc agcctcagca cagcgtaggc ccttaataaa 
    17401 cacctgttgg ataagccaga gagaccctct gtccttgcac accccaggcg ggcaccggat 
    17461 ccagggctgt gtctggacca gggccctggt cacatgggct gcagcctccg ccctaacagg 
    17521 agcaaagctt ggcccctgaa aggaggacgt ccctgcagag ggtgggaggg cagttcccag 
    17581 gacttgcact tgctgtgctg cctggagcat gtggccagac ctctctgagc cttgcgactc 
    17641 atctatgacc cctccttgct gggaggatgg acccagaaag ttcacaggaa ggagagcgtt 
    17701 ccggggggag ggactgctac cattcaagct cctacccatc cccttggcct gatttgagca 
    17761 cccccatttt tcaaaatttg ttttagagct gcacacccac catacagcat tcaaacacta 
    17821 cagcagggtc cccggtgaca ggtggcctcc cccaaccctg aaccccagcg ccttccctct 
    17881 ctggggtgcc cattacacct ccagaggctt ctttctggga gaatctgtgc cccgtgagca 
    17941 tccccaggcc cctgagtggg aggacaccat ccacacttgc cttctgcgct caggggaagc 
    18001 cttttgcaca cagcctgctt cccgccctag ggctaggggt gcagcctgtg acctgggtgg 
    18061 ggacctgctc agggtgaggc ctccaagggt gttaggggtg gggctcgggg ggcggtttca 
    18121 gagaagagga gacagaggct caggaaaggg aacgggtctg ttgcccacat cccataccga 
    18181 gccaggattg gaaccctggc ctggagctct gagggtgggt catggagcag acagtgggca 
    18241 gagctgtgct ggaaagagcc aggcctcccg tctgacatgt gacttcacgg ggagacctcc 
    18301 ctcctgaaca ctgggggccc agggtggcat tgtcagcagg gtgcagctcc ccaggccagc 
    18361 atctgagtga ccctgggcac tggtcacacc ctccccgcct cgcctacacc cagcccagcc 
    18421 tgcccggctt ccatggtgag ctctgggctt ccatggtgag ctctgcccaa cacctaccca 
    18481 ccctcccagg cccaaggcac actcagacct gccttggccc agggcctgag tccagagttg 
    18541 agggctaggc cattgttttc tgggagggcc ctgcagacct gggagcccgc acagaactct 
    18601 ccacccctca gggctcaggt gcaggaactg gggcctgagg ctcaggcagg tgcttctggc 
    18661 cacactgtgt ctcctgaagc tgccggcccg ggcttgctga cctgctctgg ggagcatcaa 
    18721 ggacgctgag tgagggaggc tggtgccctg cctggctcca tccacttagc acacagttat 
    18781 ctaacccttg gtatggtatg ttccactgct gtttcagttg ctcctggtca ccctggtgat 
    18841 aaaaactggg agaaaaaaag gaaagcaagg aaaaaggatc cagaatgctg agatggccag 
    18901 ggaggtggtc tggaggcctg cagtgcagag gcaggtgcct cagtgataag agcggctgtc 
    18961 ctcactgaac aggactcagc ccactccagt gcccacacag cagcccctac cccctggtgg 
    19021 aagggggtcc ttctccctgg ggcttaggtt cagagacaca aggcagcgtg ctccagggct 
    19081 agggcccatc cacatcgggc tgggggtgtc cagaacagag caagacagga ccctcacacc 
    19141 ctgttcccca gaattcctcg cattggaata ccttggacca ggtgaggaga agaagggcaa 
    19201 ggatgcggga ggcctctctg gactctcgat gccagggcca gcctgaaacc tgtggccccc 
    19261 tttgacctcc tgagctgtcc ctcaggtcac ggggcctctg agctaagggc ctgtgaggat 
    19321 gccccgccct gcccctccct cacaccatga ggatggggca ggaacctgct ctggccacgt 
    19381 ggcacatggg ggacagaggt cctccctgtc ctgctgcc 
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            protein ligase 1 (HUWE1), mRNA. 
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REFERENCE   5  (bases 1 to 14731) 
  AUTHORS   Zhong Q, Gao W, Du F and Wang X. 
  TITLE     Mule/ARF-BP1, a BH3-only E3 ubiquitin ligase, catalyzes the 
            polyubiquitination of Mcl-1 and regulates apoptosis 
  JOURNAL   Cell 121 (7), 1085-1095 (2005) 
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   PUBMED   15989957 
  REMARK    GeneRIF: Mule is both required and sufficient for the 
            polyubiquitination of Mcl-1; Mule is a unique BH3-containing E3 
            ubiquitin ligase apical to Bcl-2 family proteins during DNA 
            damage-induced apoptosis 
            GeneRIF: Mule (HUWE1) poly-ubiquitinates anti-apoptotic gene Mcl-1. 
REFERENCE   6  (bases 1 to 14731) 
  AUTHORS   Chen D, Kon N, Li M, Zhang W, Qin J and Gu W. 
  TITLE     ARF-BP1/Mule is a critical mediator of the ARF tumor suppressor 
  JOURNAL   Cell 121 (7), 1071-1083 (2005) 
   PUBMED   15989956 
  REMARK    GeneRIF: study modifies the current view of ARF-mediated p53 
            activation and reveals that ARF-BP1 is a critical mediator of both 
            the p53-independent and p53-dependent tumor suppressor functions of 
            ARF 
            GeneRIF: Ubiquitin ligase activity of ARF-BP1 (HUWE1) is inhibited 
            by Arf. 
REFERENCE   7  (bases 1 to 14731) 
  AUTHORS   Liu Z, Oughtred R and Wing SS. 
  TITLE     Characterization of E3Histone, a novel testis ubiquitin protein 
            ligase which ubiquitinates histones 
  JOURNAL   Mol Cell Biol 25 (7), 2819-2831 (2005) 
   PUBMED   15767685 
REFERENCE   8  (bases 1 to 14731) 
  AUTHORS   Gu J, Dubner R, Fornace AJ Jr and Iadarola MJ. 
  TITLE     UREB1, a tyrosine phosphorylated nuclear protein, inhibits p53 
            transactivation 
  JOURNAL   Oncogene 11 (10), 2175-2178 (1995) 
   PUBMED   7478539 
REFERENCE   9  (bases 1 to 14731) 
  AUTHORS   Turner G, Gedeon A and Mulley J. 
  TITLE     X-linked mental retardation with heterozygous expression and 
            macrocephaly: pericentromeric gene localization 
  JOURNAL   Am J Med Genet 51 (4), 575-580 (1994) 
   PUBMED   7943042 
REFERENCE   10 (bases 1 to 14731) 
  AUTHORS   Gu J, Ren K, Dubner R and Iadarola MJ. 
  TITLE     Cloning of a DNA binding protein that is a tyrosine kinase 
            substrate and recognizes an upstream initiator-like sequence in the 
            promoter of the preprodynorphin gene 
  JOURNAL   Brain Res Mol Brain Res 24 (1-4), 77-88 (1994) 
   PUBMED   7968380 
COMMENT     REVIEWED REFSEQ: This record has been curated by NCBI staff. The 
            reference sequence was derived from DQ097177.1, BX323845.7, 
            AY772009.1, AC231658.3, AB002310.3 and R60532.1. 
            This sequence is a reference standard in the RefSeqGene project. 
            On Nov 22, 2018 this sequence version replaced NM_031407.6. 
             
            Summary: This gene encodes a protein containing a C-terminal HECT 
            (E6AP type E3 ubiquitin protein ligase) domain that functions as an 
            E3 ubiquitin ligase. The encoded protein is required for the 
            ubiquitination and subsequent degradation of the anti-apoptotic 
            protein Mcl1 (myeloid cell leukemia sequence 1 (BCL2-related)). 
            This protein also ubiquitinates the p53 tumor suppressor, core 
            histones, and DNA polymerase beta. Mutations in this gene are 
            associated with Turner type X-linked syndromic cognitive 
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            disability. [provided by RefSeq, Aug 2013]. 
             
            Publication Note:  This RefSeq record includes a subset of the 
            publications that are available for this gene. Please see the Gene 
            record to access additional publications. 
             
            ##Evidence-Data-START## 
            Transcript exon combination :: DQ097177.1 [ECO:0000332] 
            RNAseq introns              :: mixed/partial sample support 
                                           SAMEA1965299, SAMEA1966682 
                                           [ECO:0000350] 
            ##Evidence-Data-END## 
             
            ##RefSeq-Attributes-START## 
            MANE Ensembl match     :: ENST00000262854.11/ ENSP00000262854.6 
            RefSeq Select criteria :: based on conservation 
            ##RefSeq-Attributes-END## 
            COMPLETENESS: full length. 
PRIMARY     REFSEQ_SPAN         PRIMARY_IDENTIFIER PRIMARY_SPAN        COMP 
            1-63                DQ097177.1         10-72 
            64-64               BX323845.7         53285-53285         c 
            65-12569            DQ097177.1         74-12578 
            12570-13295         AY772009.1         12225-12950 
            13296-13296         AC231658.3         136442-136442 
            13297-14037         DQ097177.1         13306-14046 
            14038-14729         AB002310.3         10099-10790 
            14730-14731         R60532.1           7-8                 c 
FEATURES             Location/Qualifiers 
     source          1..14731 
                     /organism="Homo sapiens" 
                     /mol_type="mRNA" 
                     /db_xref="taxon:9606" 
                     /chromosome="X" 
                     /map="Xp11.22" 
     gene            1..14731 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /note="HECT, UBA and WWE domain containing E3 ubiquitin 
                     protein ligase 1" 
                     /db_xref="GeneID:10075" 
                     /db_xref="HGNC:HGNC:30892" 
                     /db_xref="MIM:300697" 
     exon            1..132 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            133..231 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            232..369 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
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                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     misc_feature    367..369 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /note="upstream in-frame stop codon" 
     exon            370..438 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     CDS             394..13518 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /EC_number="2.3.2.26" 
                     /note="HECT domain protein LASU1; BJ-HCC-24 tumor antigen; 
                     Mcl-1 ubiquitin ligase E3; ARF-binding protein 1; 
                     URE-binding protein 1; large structure of UREB1; upstream 
                     regulatory element-binding protein 1; homologous to E6AP 
                     carboxyl terminus homologous protein 9; HECT, UBA and WWE 
                     domain containing 1, E3 ubiquitin protein ligase; 
                     HECT-type E3 ubiquitin transferase HUWE1" 
                     /codon_start=1 
                     /product="E3 ubiquitin-protein ligase HUWE1" 
                     /protein_id="NP_113584.3" 
                     /db_xref="CCDS:CCDS35301.1" 
                     /db_xref="GeneID:10075" 
                     /db_xref="HGNC:HGNC:30892" 
                     /db_xref="MIM:300697" 
                     /translation="MKVDRTKLKKTPTEAPADCRALIDKLKVCNDEQLLLELQQIKTW 
                     NIGKCELYHWVDLLDRFDGILADAGQTVENMSWMLVCDRPEREQLKMLLLAVLNFTAL 
                     LIEYSFSRHLYSSIEHLTTLLASSDMQVVLAVLNLLYVFSKRSNYITRLGSDKRTPLL 
                     TRLQHLAESWGGKENGFGLAECCRDLHMMKYPPSATTLHFEFYADPGAEVKIEKRTTS 
                     NTLHYIHIEQLDKISESPSEIMESLTKMYSIPKDKQMLLFTHIRLAHGFSNHRKRLQA 
                     VQARLHAISILVYSNALQESANSILYNGLIEELVDVLQITDKQLMEIKAASLRTLTSI 
                     VHLERTPKLSSIIDCTGTASYHGFLPVLVRNCIQAMIDPSMDPYPHQFATALFSFLYH 
                     LASYDAGGEALVSCGMMEALLKVIKFLGDEQDQITFVTRAVRVVDLITNLDMAAFQSH 
                     SGLSIFIYRLEHEVDLCRKECPFVIKPKIQRPNTTQEGEEMETDMDGVQCIPQRAALL 
                     KSMLNFLKKAIQDPAFSDGIRHVMDGSLPTSLKHIISNAEYYGPSLFLLATEVVTVFV 
                     FQEPSLLSSLQDNGLTDVMLHALLIKDVPATREVLGSLPNVFSALCLNARGLQSFVQC 
                     QPFERLFKVLLSPDYLPAMRRRRSSDPLGDTASNLGSAVDELMRHQPTLKTDATTAII 
                     KLLEEICNLGRDPKYICQKPSIQKADGTATAPPPRSNHAAEEASSEDEEEEEVQAMQS 
                     FNSTQQNETEPNQQVVGTEERIPIPLMDYILNVMKFVESILSNNTTDDHCQEFVNQKG 
                     LLPLVTILGLPNLPIDFPTSAACQAVAGVCKSILTLSHEPKVLQEGLLQLDSILSSLE 
                     PLHRPIESPGGSVLLRELACAGNVADATLSAQATPLLHALTAAHAYIMMFVHTCRVGQ 
                     SEIRSISVNQWGSQLGLSVLSKLSQLYCSLVWESTVLLSLCTPNSLPSGCEFGQADMQ 
                     KLVPKDEKAGTTQGGKRSDGEQDGAAGSMDASTQGLLEGIGLDGDTLAPMETDEPTAS 
                     DSKGKSKITPAMAARIKQIKPLLSASSRLGRALAELFGLLVKLCVGSPVRQRRSHHAA 
                     STTTAPTPAARSTASALTKLLTKGLSWQPPPYTPTPRFRLTFFICSVGFTSPMLFDER 
                     KYPYHLMLQKFLCSGGHNALFETFNWALSMGGKVPVSEGLEHSDLPDGTGEFLDAWLM 
                     LVEKMVNPTTVLESPHSLPAKLPGGVQNFPQFSALRFLVVTQKAAFTCIKNLWNRKPL 
                     KVYGGRMAESMLAILCHILRGEPVIRERLSKEKEGSRGEEDTGQEEGGSRREPQVNQQ 
                     QLQQLMDMGFTREHAMEALLNTSTMEQATEYLLTHPPPIMGGVVRDLSMSEEDQMMRA 
                     IAMSLGQDIPMDQRAESPEEVACRKEEEERKAREKQEEEEAKCLEKFQDADPLEQDEL 
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                     HTFTDTMLPGCFHLLDELPDTVYRVCDLIMTAIKRNGADYRDMILKQVVNQVWEAADV 
                     LIKAALPLTTSDTKTVSEWISQMATLPQASNLATRILLLTLLFEELKLPCAWVVESSG 
                     ILNVLIKLLEVVQPCLQAAKEQKEVQTPKWITPVLLLIDFYEKTAISSKRRAQMTKYL 
                     QSNSNNWRWFDDRSGRWCSYSASNNSTIDSAWKSGETSVRFTAGRRRYTVQFTTMVQV 
                     NEETGNRRPVMLTLLRVPRLNKNSKNSNGQELEKTLEESKEMDIKRKENKGNDTPLAL 
                     ESTNTEKETSLEETKIGEILIQGLTEDMVTVLIRACVSMLGVPVDPDTLHATLRLCLR 
                     LTRDHKYAMMFAELKSTRMILNLTQSSGFNGFTPLVTLLLRHIIEDPCTLRHTMEKVV 
                     RSAATSGAGSTTSGVVSGSLGSREINYILRVLGPAACRNPDIFTEVANCCIRIALPAP 
                     RGSGTASDDEFENLRIKGPNAVQLVKTTPLKPSPLPVIPDTIKEVIYDMLNALAAYHA 
                     PEEADKSDPKPGVMTQEVGQLLQDMGDDVYQQYRSLTRQSSDFDTQSGFSINSQVFAA 
                     DGASTETSASGTSQGEASTPEESRDGKKDKEGDRASEEGKQKGKGSKPLMPTSTILRL 
                     LAELVRSYVGIATLIANYSYTVGQSELIKEDCSVLAFVLDHLLPHTQNAEDKDTPALA 
                     RLFLASLAAAGSGTDAQVALVNEVKAALGRALAMAESTEKHARLQAVMCIISTIMESC 
                     PSTSSFYSSATAKTQHNGMNNIIRLFLKKGLVNDLARVPHSLDLSSPNMANTVNAALK 
                     PLETLSRIVNQPSSLFGSKSASSKNKSEQDAQGASQDSSSNQQDPGEPGEAEVQEEDH 
                     DVTQTEVADGDIMDGEAETDSVVIAGQPEVLSSQEMQVENELEDLIDELLERDGGSGN 
                     STIIVSRSGEDESQEDVLMDEAPSNLSQASTLQANREDSMNILDPEDEEEHTQEEDSS 
                     GSNEDEDDSQDEEEEEEEDEEDDQEDDEGEEGDEDDDDDGSEMELDEDYPDMNASPLV 
                     RFERFDREDDLIIEFDNMFSSATDIPPSPGNIPTTHPLMVRHADHSSLTLGSGSSTTR 
                     LTQGIGRSQRTLRQLTANTGHTIHVHYPGNRQPNPPLILQRLLGPSAAADILQLSSSL 
                     PLQSRGRARLLVGNDDVHIIARSDDELLDDFFHDQSTATSQAGTLSSIPTALTRWTEE 
                     CKVLDAESMHDCVSVVKVSIVNHLEFLRDEELEERREKRRKQLAEEETKITDKGKEDK 
                     ENRDQSAQCTASKSNDSTEQNLSDGTPMPDSYPTTPSSTDAATSESKETLGTLQSSQQ 
                     QPTLPTPPALGEVPQELQSPAGEGGSSTQLLMPVEPEELGPTRPSGEAETTQMELSPA 
                     PTITSLSPERAEDSDALTAVSSQLEGSPMDTSSLASCTLEEAVGDTSAAGSSEQPRAG 
                     SSTPGDAPPAVAEVQGRSDGSGESAQPPEDSSPPASSESSSTRDSAVAISGADSRGIL 
                     EEPLPSTSSEEEDPLAGISLPEGVDPSFLAALPDDIRREVLQNQLGIRPPTRTAPSTN 
                     SSAPAVVGNPGVTEVSPEFLAALPPAIQEEVLAQQRAEQQRRELAQNASSDTPMDPVT 
                     FIQTLPSDLRRSVLEDMEDSVLAVMPPDIAAEAQALRREQEARQRQLMHERLFGHSST 
                     SALSAILRSPAFTSRLSGNRGVQYTRLAVQRGGTFQMGGSSSHNRPSGSNVDTLLRLR 
                     GRLLLDHEALSCLLVLLFVDEPKLNTSRLHRVLRNLCYHAQTRHWVIRSLLSILQRSS 
                     ESELCIETPKLTTSEEKGKKSSKSCGSSSHENRPLDLLHKMESKSSNQLSWLSVSMDA 
                     ALGCRTNIFQIQRSGGRKHTEKHASGGSTVHIHPQAAPVVCRHVLDTLIQLAKVFPSH 
                     FTQQRTKETNCESDRERGNKACSPCSSQSSSSGICTDFWDLLVKLDNMNVSRKGKNSV 
                     KSVPVSAGGEGETSPYSLEASPLGQLMNMLSHPVIRRSSLLTEKLLRLLSLISIALPE 
                     NKVSEAQANSGSGASSTTTATSTTSTTTTTAASTTPTPPTAPTPVTSAPALVAATAIS 
                     TIVVAASTTVTTPTTATTTVSISPTTKGSKSPAKVSDGGSSSTDFKMVSSGLTENQLQ 
                     LSVEVLTSHSCSEEGLEDAANVLLQLSRGDSGTRDTVLKLLLNGARHLGYTLCKQIGT 
                     LLAELREYNLEQQRRAQCETLSPDGLPEEQPQTTKLKGKMQSRFDMAENVVIVASQKR 
                     PLGGRELQLPSMSMLTSKTSTQKFFLRVLQVIIQLRDDTRRANKKAKQTGRLGSSGLG 
                     SASSIQAAVRQLEAEADAIIQMVREGQRARRQQQAATSESSQSEASVRREESPMDVDQ 
                     PSPSAQDTQSIASDGTPQGEKEKEERPPELPLLSEQLSLDELWDMLGECLKELEESHD 
                     QHAVLVLQPAVEAFFLVHATERESKPPVRDTRESQLAHIKDEPPPLSPAPLTPATPSS 
                     LDPFFSREPSSMHISSSLPPDTQKFLRFAETHRTVLNQILRQSTTHLADGPFAVLVDY 
                     IRVLDFDVKRKYFRQELERLDEGLRKEDMAVHVRRDHVFEDSYRELHRKSPEEMKNRL 
                     YIVFEGEEGQDAGGLLREWYMIISREMFNPMYALFRTSPGDRVTYTINPSSHCNPNHL 
                     SYFKFVGRIVAKAVYDNRLLECYFTRSFYKHILGKSVRYTDMESEDYHFYQGLVYLLE 
                     NDVSTLGYDLTFSTEVQEFGVCEVRDLKPNGANILVTEENKKEYVHLVCQMRMTGAIR 
                     KQLAAFLEGFYEIIPKRLISIFTEQELELLISGLPTIDIDDLKSNTEYHKYQSNSIQI 
                     QWFWRALRSFDQADRAKFLQFVTGTSKVPLQGFAALEGMNGIQKFQIHRDDRSTDRLP 
                     SAHTCFNQLDLPAYESFEKLRHMLLLAIQECSEGFGLA" 
     misc_feature    2335..2337 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /note="Phosphoserine. 
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                     /evidence=ECO:0000250|UniProtKB:Q7TMY8; propagated from 
                     UniProtKB/Swiss-Prot (Q7Z6Z7.3); phosphorylation site" 
     misc_feature    2338..2340 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /note="Phosphoserine. 
                     /evidence=ECO:0000250|UniProtKB:Q7TMY8; propagated from 
                     UniProtKB/Swiss-Prot (Q7Z6Z7.3); phosphorylation site" 
     misc_feature    2611..2613 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /note="Phosphoserine. 
                     /evidence=ECO:0000244|PubMed:24275569; propagated from 
                     UniProtKB/Swiss-Prot (Q7Z6Z7.3); phosphorylation site" 
     misc_feature    3643..3645 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /note="Phosphoserine. 
                     /evidence=ECO:0000244|PubMed:18220336, 
                     ECO:0000244|PubMed:20068231, ECO:0000244|PubMed:21406692; 
                     propagated from UniProtKB/Swiss-Prot (Q7Z6Z7.3); 
                     phosphorylation site" 
     misc_feature    4495..4497 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /note="Phosphoserine. 
                     /evidence=ECO:0000244|PubMed:18669648, 
                     ECO:0000244|PubMed:20068231, ECO:0000244|PubMed:23186163, 
                     ECO:0000244|PubMed:24275569; propagated from 
                     UniProtKB/Swiss-Prot (Q7Z6Z7.3); phosphorylation site" 
     misc_feature    4501..4503 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /note="Phosphoserine. 
                     /evidence=ECO:0000244|PubMed:19690332; propagated from 
                     UniProtKB/Swiss-Prot (Q7Z6Z7.3); phosphorylation site" 
     misc_feature    4537..4539 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /note="Phosphoserine. 
                     /evidence=ECO:0000244|PubMed:23186163; propagated from 
                     UniProtKB/Swiss-Prot (Q7Z6Z7.3); phosphorylation site" 
     misc_feature    4576..4578 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /note="Phosphoserine. 
                     /evidence=ECO:0000244|PubMed:16964243, 
                     ECO:0000244|PubMed:19690332, ECO:0000244|PubMed:20068231, 
                     ECO:0000244|PubMed:23186163, ECO:0000244|PubMed:24275569; 
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                     propagated from UniProtKB/Swiss-Prot (Q7Z6Z7.3); 
                     phosphorylation site" 
     misc_feature    5557..5559 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /note="Phosphothreonine. 
                     /evidence=ECO:0000244|PubMed:20068231, 
                     ECO:0000244|PubMed:23186163; propagated from 
                     UniProtKB/Swiss-Prot (Q7Z6Z7.3); phosphorylation site" 
     misc_feature    6112..6114 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /note="Phosphoserine. 
                     /evidence=ECO:0000244|PubMed:16964243, 
                     ECO:0000244|PubMed:18669648, ECO:0000244|PubMed:19690332, 
                     ECO:0000244|PubMed:20068231, ECO:0000244|PubMed:21406692, 
                     ECO:0000244|PubMed:23186163; propagated from 
                     UniProtKB/Swiss-Prot (Q7Z6Z7.3); phosphorylation site" 
     misc_feature    6496..6498 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /note="Phosphothreonine. 
                     /evidence=ECO:0000244|PubMed:24275569; propagated from 
                     UniProtKB/Swiss-Prot (Q7Z6Z7.3); phosphorylation site" 
     misc_feature    7189..7191 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /note="Phosphoserine. 
                     /evidence=ECO:0000244|PubMed:23186163; propagated from 
                     UniProtKB/Swiss-Prot (Q7Z6Z7.3); phosphorylation site" 
     misc_feature    7192..7194 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /note="N6-acetyllysine. 
                     /evidence=ECO:0000250|UniProtKB:Q7TMY8; propagated from 
                     UniProtKB/Swiss-Prot (Q7Z6Z7.3); acetylation site" 
     misc_feature    7477..7479 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /note="Phosphoserine. 
                     /evidence=ECO:0000244|PubMed:16964243, 
                     ECO:0000244|PubMed:17081983, ECO:0000244|PubMed:18669648, 
                     ECO:0000244|PubMed:18691976, ECO:0000244|PubMed:19690332, 
                     ECO:0000244|PubMed:20068231, ECO:0000244|PubMed:21406692, 
                     ECO:0000244|PubMed:23186163; propagated from 
                     UniProtKB/Swiss-Prot (Q7Z6Z7.3); phosphorylation site" 
     misc_feature    7486..7488 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
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                     /note="Phosphoserine. 
                     /evidence=ECO:0000244|PubMed:18669648, 
                     ECO:0000244|PubMed:20068231, ECO:0000244|PubMed:21406692, 
                     ECO:0000244|PubMed:23186163; propagated from 
                     UniProtKB/Swiss-Prot (Q7Z6Z7.3); phosphorylation site" 
     misc_feature    7564..7566 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /note="Phosphoserine. 
                     /evidence=ECO:0000244|PubMed:19690332; propagated from 
                     UniProtKB/Swiss-Prot (Q7Z6Z7.3); phosphorylation site" 
     misc_feature    7972..7974 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /note="Phosphoserine. 
                     /evidence=ECO:0000244|PubMed:23186163; propagated from 
                     UniProtKB/Swiss-Prot (Q7Z6Z7.3); phosphorylation site" 
     misc_feature    7987..7989 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /note="Phosphoserine. 
                     /evidence=ECO:0000244|PubMed:23186163; propagated from 
                     UniProtKB/Swiss-Prot (Q7Z6Z7.3); phosphorylation site" 
     misc_feature    7996..7998 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /note="Phosphoserine. 
                     /evidence=ECO:0000244|PubMed:23186163; propagated from 
                     UniProtKB/Swiss-Prot (Q7Z6Z7.3); phosphorylation site" 
     misc_feature    8053..8055 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /note="Phosphothreonine. 
                     /evidence=ECO:0000244|PubMed:23186163; propagated from 
                     UniProtKB/Swiss-Prot (Q7Z6Z7.3); phosphorylation site" 
     misc_feature    8143..8145 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /note="Phosphoserine. 
                     /evidence=ECO:0000244|PubMed:24275569; propagated from 
                     UniProtKB/Swiss-Prot (Q7Z6Z7.3); phosphorylation site" 
     misc_feature    8176..8178 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /note="Phosphoserine. 
                     /evidence=ECO:0000244|PubMed:19690332, 
                     ECO:0000244|PubMed:20068231, ECO:0000244|PubMed:23186163; 
                     propagated from UniProtKB/Swiss-Prot (Q7Z6Z7.3); 
                     phosphorylation site" 



 Stem Cell 2020;11(4)      http://www.sciencepub.net/stem   SCJ 

 

94 

     misc_feature    8248..8250 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /note="Phosphoserine. 
                     /evidence=ECO:0000244|PubMed:19690332; propagated from 
                     UniProtKB/Swiss-Prot (Q7Z6Z7.3); phosphorylation site" 
     misc_feature    8644..8646 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /note="Phosphothreonine. 
                     /evidence=ECO:0000244|PubMed:19690332; propagated from 
                     UniProtKB/Swiss-Prot (Q7Z6Z7.3); phosphorylation site" 
     misc_feature    8869..8871 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /note="Phosphoserine. 
                     /evidence=ECO:0000244|PubMed:24275569; propagated from 
                     UniProtKB/Swiss-Prot (Q7Z6Z7.3); phosphorylation site" 
     misc_feature    8890..8892 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /note="Phosphoserine. 
                     /evidence=ECO:0000244|PubMed:24275569; propagated from 
                     UniProtKB/Swiss-Prot (Q7Z6Z7.3); phosphorylation site" 
     misc_feature    8896..8898 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /note="Phosphoserine. 
                     /evidence=ECO:0000244|PubMed:24275569; propagated from 
                     UniProtKB/Swiss-Prot (Q7Z6Z7.3); phosphorylation site" 
     misc_feature    8974..8976 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /note="Phosphoserine. 
                     /evidence=ECO:0000244|PubMed:24275569; propagated from 
                     UniProtKB/Swiss-Prot (Q7Z6Z7.3); phosphorylation site" 
     misc_feature    9052..9054 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /note="Phosphoserine. 
                     /evidence=ECO:0000244|PubMed:16964243, 
                     ECO:0000244|PubMed:18669648, ECO:0000244|PubMed:19690332, 
                     ECO:0000244|PubMed:23186163; propagated from 
                     UniProtKB/Swiss-Prot (Q7Z6Z7.3); phosphorylation site" 
     misc_feature    9055..9057 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /note="Phosphoserine. 
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                     /evidence=ECO:0000244|PubMed:23186163; propagated from 
                     UniProtKB/Swiss-Prot (Q7Z6Z7.3); phosphorylation site" 
     misc_feature    9058..9060 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /note="Phosphothreonine. 
                     /evidence=ECO:0000244|PubMed:23186163; propagated from 
                     UniProtKB/Swiss-Prot (Q7Z6Z7.3); phosphorylation site" 
     misc_feature    9145..9147 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /note="Phosphoserine. 
                     /evidence=ECO:0000244|PubMed:16964243; propagated from 
                     UniProtKB/Swiss-Prot (Q7Z6Z7.3); phosphorylation site" 
     misc_feature    9739..9741 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /note="Phosphoserine. 
                     /evidence=ECO:0000244|PubMed:19690332, 
                     ECO:0000244|PubMed:23186163; propagated from 
                     UniProtKB/Swiss-Prot (Q7Z6Z7.3); phosphorylation site" 
     misc_feature    9742..9744 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /note="Phosphoserine. 
                     /evidence=ECO:0000244|PubMed:23186163; propagated from 
                     UniProtKB/Swiss-Prot (Q7Z6Z7.3); phosphorylation site" 
     misc_feature    9757..9759 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /note="Phosphoserine. 
                     /evidence=ECO:0000244|PubMed:23186163; propagated from 
                     UniProtKB/Swiss-Prot (Q7Z6Z7.3); phosphorylation site" 
     misc_feature    9772..9774 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /note="Phosphoserine. 
                     /evidence=ECO:0000244|PubMed:20068231, 
                     ECO:0000244|PubMed:23186163; propagated from 
                     UniProtKB/Swiss-Prot (Q7Z6Z7.3); phosphorylation site" 
     misc_feature    9796..9798 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /note="Phosphoserine. 
                     /evidence=ECO:0000244|PubMed:23186163; propagated from 
                     UniProtKB/Swiss-Prot (Q7Z6Z7.3); phosphorylation site" 
     misc_feature    9838..9840 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
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                     MRXST; MULE; URE-B1; UREB1" 
                     /note="Omega-N-methylarginine. 
                     /evidence=ECO:0000250|UniProtKB:Q7TMY8; propagated from 
                     UniProtKB/Swiss-Prot (Q7Z6Z7.3); methylation site" 
     misc_feature    11056..11058 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /note="Phosphoserine. 
                     /evidence=ECO:0000244|PubMed:23186163; propagated from 
                     UniProtKB/Swiss-Prot (Q7Z6Z7.3); phosphorylation site" 
     misc_feature    11377..11379 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /note="Phosphoserine. 
                     /evidence=ECO:0000244|PubMed:18669648, 
                     ECO:0000244|PubMed:20068231, ECO:0000244|PubMed:23186163; 
                     propagated from UniProtKB/Swiss-Prot (Q7Z6Z7.3); 
                     phosphorylation site" 
     misc_feature    11647..11649 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /note="Phosphoserine. 
                     /evidence=ECO:0000244|PubMed:19690332, 
                     ECO:0000244|PubMed:23186163; propagated from 
                     UniProtKB/Swiss-Prot (Q7Z6Z7.3); phosphorylation site" 
     misc_feature    11662..11664 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /note="Phosphoserine. 
                     /evidence=ECO:0000244|PubMed:19690332, 
                     ECO:0000244|PubMed:20068231, ECO:0000244|PubMed:23186163, 
                     ECO:0000244|PubMed:24275569; propagated from 
                     UniProtKB/Swiss-Prot (Q7Z6Z7.3); phosphorylation site" 
     misc_feature    11668..11670 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /note="Phosphoserine. 
                     /evidence=ECO:0000244|PubMed:24275569; propagated from 
                     UniProtKB/Swiss-Prot (Q7Z6Z7.3); phosphorylation site" 
     misc_feature    11671..11673 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /note="Phosphoserine. 
                     /evidence=ECO:0000244|PubMed:20068231, 
                     ECO:0000244|PubMed:23186163; propagated from 
                     UniProtKB/Swiss-Prot (Q7Z6Z7.3); phosphorylation site" 
     misc_feature    11815..11817 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
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                     /note="Phosphoserine. 
                     /evidence=ECO:0000244|PubMed:19690332, 
                     ECO:0000244|PubMed:23186163; propagated from 
                     UniProtKB/Swiss-Prot (Q7Z6Z7.3); phosphorylation site" 
     misc_feature    11839..11841 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /note="Phosphoserine. 
                     /evidence=ECO:0000244|PubMed:19690332, 
                     ECO:0000244|PubMed:23186163, ECO:0000244|PubMed:24275569; 
                     propagated from UniProtKB/Swiss-Prot (Q7Z6Z7.3); 
                     phosphorylation site" 
     misc_feature    11872..11874 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /note="Phosphoserine. 
                     /evidence=ECO:0000244|PubMed:23186163, 
                     ECO:0000244|PubMed:24275569; propagated from 
                     UniProtKB/Swiss-Prot (Q7Z6Z7.3); phosphorylation site" 
     misc_feature    11881..11883 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /note="Phosphothreonine. 
                     /evidence=ECO:0000244|PubMed:23186163; propagated from 
                     UniProtKB/Swiss-Prot (Q7Z6Z7.3); phosphorylation site" 
     misc_feature    12109..12111 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /note="Phosphoserine. 
                     /evidence=ECO:0000244|PubMed:24275569; propagated from 
                     UniProtKB/Swiss-Prot (Q7Z6Z7.3); phosphorylation site" 
     misc_feature    12148..12150 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /note="Phosphoserine. 
                     /evidence=ECO:0000244|PubMed:18669648, 
                     ECO:0000244|PubMed:19690332, ECO:0000244|PubMed:20068231, 
                     ECO:0000244|PubMed:24275569; propagated from 
                     UniProtKB/Swiss-Prot (Q7Z6Z7.3); phosphorylation site" 
     misc_feature    12163..12165 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /note="Phosphothreonine. 
                     /evidence=ECO:0000244|PubMed:18669648, 
                     ECO:0000244|PubMed:19690332, ECO:0000244|PubMed:24275569; 
                     propagated from UniProtKB/Swiss-Prot (Q7Z6Z7.3); 
                     phosphorylation site" 
     misc_feature    12172..12174 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
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                     MRXST; MULE; URE-B1; UREB1" 
                     /note="Phosphothreonine. 
                     /evidence=ECO:0000244|PubMed:18669648, 
                     ECO:0000244|PubMed:24275569; propagated from 
                     UniProtKB/Swiss-Prot (Q7Z6Z7.3); phosphorylation site" 
     misc_feature    13204..13206 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /note="Phosphotyrosine. 
                     /evidence=ECO:0000250|UniProtKB:P51593; propagated from 
                     UniProtKB/Swiss-Prot (Q7Z6Z7.3); phosphorylation site" 
     exon            439..537 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            538..744 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            745..897 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            898..960 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            961..1038 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            1039..1086 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            1087..1155 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            1156..1255 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            1256..1356 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
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                     /inference="alignment:Splign:2.1.0" 
     exon            1357..1507 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            1508..1635 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            1636..1776 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            1777..1882 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            1883..1984 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            1985..2065 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            2066..2172 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            2173..2350 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            2351..2442 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            2443..2654 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            2655..2712 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
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     exon            2713..2889 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            2890..3135 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            3136..3269 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            3270..3364 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            3365..3556 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            3557..3773 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            3774..3896 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            3897..4134 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            4135..4365 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            4366..4488 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            4489..4584 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            4585..4854 
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                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            4855..5007 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            5008..5135 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            5136..5217 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            5218..5394 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            5395..5554 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            5555..5913 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            5914..6109 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            6110..6277 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            6278..6423 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            6424..6490 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            6491..6705 
                     /gene="HUWE1" 
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                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            6706..6917 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            6918..7100 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            7101..7273 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            7274..7422 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            7423..7498 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            7499..7597 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            7598..7731 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            7732..7900 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            7901..8129 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            8130..8308 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            8309..8398 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
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                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            8399..8553 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            8554..8599 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            8600..8887 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            8888..9143 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            9144..9274 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            9275..9489 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            9490..9778 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            9779..9881 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            9882..10428 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            10429..11029 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            11030..11151 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
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                     /inference="alignment:Splign:2.1.0" 
     exon            11152..11308 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            11309..11441 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            11442..11644 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            11645..11772 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            11773..11869 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            11870..12025 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            12026..12271 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            12272..12389 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            12390..12530 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            12531..12818 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            12819..12924 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
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     exon            12925..13042 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            13043..13224 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            13225..13415 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     exon            13416..14731 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /inference="alignment:Splign:2.1.0" 
     regulatory      13615..13620 
                     /regulatory_class="polyA_signal_sequence" 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /note="hexamer: AATAAA" 
     polyA_site      13633 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
     regulatory      14013..14018 
                     /regulatory_class="polyA_signal_sequence" 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /note="hexamer: AATAAA" 
     polyA_site      14033 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /note="major polyA site" 
     regulatory      14700..14705 
                     /regulatory_class="polyA_signal_sequence" 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
                     /note="hexamer: AATAAA" 
     polyA_site      14731 
                     /gene="HUWE1" 
                     /gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1; 
                     MRXST; MULE; URE-B1; UREB1" 
ORIGIN       
        1 gactgagggc tagcgagggg agcagggctg gagcagggct ggagcagggc tggagcaggg 
       61 ctgaagcagg gctgaagcag ggccgcggac cccgcacgct cctgcgggcc ccgcggagcc 
      121 attgcggccg aggcctcggc aggcgccagc ggagagctag ccgcatcttc gggggcagcc 
      181 cggcagctgc cggcggcgcg gcgagagagc ggctgacaga ggggatgcga ggtcctccag 
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      241 cagcctgacc tgagtgggtt agtgatccag agaaaccagc aggccaactt ggtcaggaag 
      301 gttcgggaag ctgttggagc agtgtgggga atttcccacc aggatgagta tgattggctg 
      361 tgattttaga tcgtaaagct gaaaattgaa atcatgaaag tagacaggac taaactgaag 
      421 aagacaccta ctgaggctcc tgcagactgc agagccttaa tagacaaact caaagtttgt 
      481 aatgatgagc aacttctctt ggaactgcag cagatcaaaa catggaacat tggaaagtgc 
      541 gagttatatc actgggtgga cctgttggac cgcttcgatg gaatactggc agatgctgga 
      601 cagacagtgg agaatatgtc atggatgctc gtatgtgata ggccagaaag agagcaactg 
      661 aaaatgcttc tcttggctgt gttgaacttc acagccttgc tcattgagta cagcttttcc 
      721 cggcatctgt acagttccat agagcatttg acaactttat tggcttcctc tgatatgcaa 
      781 gtggtgctgg cagtcctcaa tctcctatat gtatttagca aaagatcaaa ctacatcact 
      841 cgtctgggat ctgacaagag gaccccgctg ctaactcggc tacaacattt ggcagagagc 
      901 tggggtggaa aggagaatgg ctttggactt gcagaatgtt gcagagactt gcatatgatg 
      961 aaatatccac ccagtgcaac tacactacac tttgaattct atgcagatcc tggggccgag 
     1021 gtcaaaattg agaaaaggac aactagtaac acactacatt atattcacat agagcaactt 
     1081 gacaagattt cagaaagccc ttctgaaatc atggaatctc ttaccaaaat gtacagcatt 
     1141 cctaaggata agcagatgct gttatttaca cacatacgac tggcccatgg cttttctaat 
     1201 cacaggaagc gattgcaggc agttcaggcc agactgcatg caatatctat attagtgtat 
     1261 tccaatgcct tgcaggaatc agcaaacagt atcttgtata atggcttgat agaggagttg 
     1321 gtagatgtcc ttcagataac ggataagcag cttatggaga ttaaagcagc ttctttacga 
     1381 acattaacat caattgtcca cttggagaga actcccaaac tcagcagtat tattgactgt 
     1441 actggaactg cctcctacca tggatttttg ccagtgcttg taaggaactg tatccaggcc 
     1501 atgattgatc cttccatgga tccataccct caccagtttg ccactgctct cttctctttt 
     1561 ttataccatc tggccagcta cgatgctggt ggtgaagcct tggtctcctg tggaatgatg 
     1621 gaagccttat tgaaggtcat aaagtttctt ggcgatgaac aggaccagat aacatttgtc 
     1681 accagagccg tcagagtggt tgaccttatc accaacctgg atatggcagc ttttcaatcc 
     1741 catagtggac tttctatctt catttataga cttgagcatg aagtagattt gtgccgaaaa 
     1801 gaatgtccgt ttgtgatcaa gccaaagatc cagagaccca atactacaca agaaggagag 
     1861 gaaatggaaa ctgatatgga tggagtccag tgtattccac aacgagcagc acttctgaaa 
     1921 tccatgttga atttcctcaa gaaggccatc caagaccctg ctttctcaga tggcatacga 
     1981 catgtgatgg atggttctct gcctacctcc ctgaaacaca tcatcagcaa tgcagaatac 
     2041 tatggcccat cactcttcct cctagctact gaagtggtga ctgtgtttgt atttcaagaa 
     2101 ccatcactgc tctcctcact ccaggacaat ggattgacag atgtcatgct gcatgcactg 
     2161 cttatcaaag atgttcctgc tacccgtgaa gtccttggct ccctcccaaa tgtattcagt 
     2221 gcactctgtt tgaatgcccg aggtcttcag tcttttgttc agtgtcagcc ttttgaacgc 
     2281 ctcttcaaag ttcttctgtc tccagattac ctcccagcca tgcggaggag gagaagttct 
     2341 gatccccttg gggatactgc atccaacctg gggagtgctg tcgatgagct catgagacat 
     2401 cagcccaccc ttaaaacaga tgcaacgact gccatcatca agttacttga agaaatctgt 
     2461 aatcttggaa gggaccccaa atacatctgt cagaagccat caatccagaa ggcagatggc 
     2521 actgccactg ctcctccccc aaggtctaat catgccgcag aagaagcctc tagtgaggat 
     2581 gaggaggaag aggaagtaca ggccatgcag agctttaatt ctacccagca aaatgaaact 
     2641 gagcctaatc agcaggttgt tggtacagag gaacgtattc ctattcccct catggattac 
     2701 atccttaatg tgatgaaatt tgtggaatct attctgagca acaatacaac agatgaccac 
     2761 tgccaggaat ttgtgaatca gaaaggactg ttgcctttgg ttaccatttt gggtcttccc 
     2821 aatctgccca ttgactttcc cacatctgct gcctgtcagg ctgttgcagg tgtctgcaaa 
     2881 tccatattga cactgtcaca tgaacccaaa gtccttcaag agggtctcct tcagttggac 
     2941 tccatcctct cctccctgga gcccttacac cgccccattg aatcccctgg gggctcagtg 
     3001 ttgttgcgag aactggcttg cgcaggcaat gttgctgatg ctaccctctc agcccaggcc 
     3061 acacctctgc tgcatgcact cactgctgcc catgcctaca tcatgatgtt tgttcatact 
     3121 tgcagagttg gacagagtga aattcgttcc atctccgtaa accagtgggg ctctcaattg 
     3181 ggtctgagtg ttttgagcaa gctgagccag ttatactgtt ccctggtgtg ggaaagcact 
     3241 gtcctcctct ctctgtgtac cccaaacagc ctaccatctg ggtgtgaatt tggccaggca 
     3301 gatatgcaga aactggttcc aaaggatgag aaggcaggta cgacccaggg cggaaaaaga 
     3361 tcagatgggg aacaggatgg agcagctgga agtatggatg cttctaccca gggcttatta 
     3421 gaaggcattg ggctagatgg tgacacattg gctcccatgg agacagatga acctactgct 
     3481 tcagactcta agggcaaatc taaaatcaca ccagcaatgg ctgccagaat taagcaaatc 
     3541 aagcctttgt tatcagcttc ctccagatta ggccgagcac ttgctgagct atttggactt 



 Stem Cell 2020;11(4)      http://www.sciencepub.net/stem   SCJ 

 

107 

     3601 cttgttaaac tttgtgtggg atctcctgtc cgccagagaa ggagccatca tgctgccagc 
     3661 accactacag caccgacacc tgccgcgcga tcaacagcct cagctctcac taagctcttg 
     3721 actaaggggt tatcttggca gcccccacca tatacaccta ctccccgatt caggctgaca 
     3781 ttcttcatct gttcagttgg tttcacatcc ccaatgctgt ttgatgagag gaagtatccc 
     3841 taccacctca tgctgcaaaa atttctctgc tccggaggcc acaatgctct ttttgaaact 
     3901 ttcaactggg ctctgtccat gggaggtaaa gttcctgttt ctgagggatt ggaacactca 
     3961 gacttgcctg atggcacagg agaattccta gatgcctggc ttatgctggt ggagaagatg 
     4021 gtgaatccca ccacggtgct tgaatctcca cattcgctgc ctgccaaatt gcctggaggt 
     4081 gtccagaact ttccccagtt cagtgcactg cgcttccttg tggtaactca gaaagcagcc 
     4141 tttacttgca tcaaaaactt atggaaccgg aaacccctga aggtatatgg tggacgaatg 
     4201 gctgaatcga tgctggccat tctatgccac atcctccgag gagaacctgt gattcgagag 
     4261 agactaagca aggagaagga ggggtctcga ggagaagagg atacagggca agaggaaggt 
     4321 ggctcccgcc gggaacctca agtcaaccag caacaactgc aacagctcat ggacatgggc 
     4381 ttcacaaggg aacatgcaat ggaggcactg ttgaacacca gcaccatgga gcaggccaca 
     4441 gagtaccttt taacccaccc tcctccaatc atgggaggag ttgttcggga tctcagcatg 
     4501 tctgaagagg accagatgat gagagcaatt gctatgtctc tgggacagga tattccaatg 
     4561 gatcaaaggg cagagtcacc tgaggaagtt gcttgccgga aggaggaaga ggaacggaaa 
     4621 gctcgggaaa agcaggagga ggaagaggct aaatgtctag agaagttcca ggatgctgac 
     4681 ccgttggaac aagatgagct ccacactttc acagatacta tgttgccagg ctgcttccac 
     4741 cttcttgatg agctgccaga cacagtatac cgtgtgtgtg acctgatcat gacagcaatc 
     4801 aaacgtaatg gagcagatta tcgtgacatg attctgaagc aagtagtcaa tcaggtgtgg 
     4861 gaagctgctg atgtattgat caaagctgct cttcccctga caacaagtga cacaaaaacc 
     4921 gtgtcagagt ggataagtca gatggccaca ctgccccagg cctccaattt ggctactaga 
     4981 atcttgcttt taacgctact ttttgaggag ttgaagctac cttgtgcttg ggtggttgaa 
     5041 tcaagtggca tccttaatgt cctaatcaaa ctcttggaag tggttcagcc ctgcctccag 
     5101 gcagccaagg agcagaagga agtccagacc ccaaagtgga tcacaccagt gttgctcctg 
     5161 attgatttct atgaaaagac agccatctcc tcaaaaagga gagcccagat gactaagtac 
     5221 ctgcaatcca acagcaacaa ctggcgctgg tttgatgatc gctctgggcg ttggtgtagt 
     5281 tacagtgcaa gcaacaatag cactattgat tctgcctgga aatctggaga gacaagcgtg 
     5341 cgattcactg caggccgaag aagatacacg gtccaattca ctacaatggt gcaggttaat 
     5401 gaggaaacag ggaaccgacg ccctgtgatg ctgactctcc tcagggtacc tcggctgaat 
     5461 aaaaattcaa aaaacagcaa tggacaggaa ctagagaaga cgctggaaga aagcaaagaa 
     5521 atggatatca aacgtaaaga aaataaaggc aatgataccc ctttggccct agagagtaca 
     5581 aacactgaaa aggagacaag cctggaggaa acaaaaatcg gggagatcct gatccagggc 
     5641 ttgacagaag atatggtgac tgttttaatc cgggcctgcg tgagcatgct gggagtccct 
     5701 gtggacccag atactttgca tgccaccctt cgtctctgtc tgaggctcac ccgggaccac 
     5761 aaatatgcca tgatgtttgc agaactgaag agtacccgca tgatcttgaa tttgacccag 
     5821 agctcaggct tcaatgggtt tactcccctg gtcacccttc tcttaagaca catcattgag 
     5881 gacccctgta cccttcgtca taccatggaa aaggttgttc gctcagcagc tacaagtgga 
     5941 gctggtagca ctacctctgg tgttgtgtct ggcagcctcg gctctcggga gatcaactac 
     6001 atccttcgtg tccttgggcc agccgcatgc cgcaatccag acatattcac agaagtggcc 
     6061 aactgctgta tccgcatcgc ccttcctgcc cctcgaggct caggaactgc ttcagatgat 
     6121 gaatttgaga atcttagaat taaaggccct aatgctgtac agctggtgaa gaccacccct 
     6181 ttgaagccct cacctctgcc tgtcatccct gatactatca aggaagtgat ctatgatatg 
     6241 ctgaatgctc tggctgcata ccatgctcca gaggaagcag ataaatctga tcctaaacct 
     6301 ggggttatga cccaagaggt tggccagctc ctgcaagaca tgggtgatga tgtataccag 
     6361 cagtaccggt cacttacgcg tcagagcagt gactttgata cgcagtcagg tttttccatt 
     6421 aatagtcagg tctttgctgc agatggtgcc tccactgaga cttccgcatc tgggacctcc 
     6481 caaggagagg cttcaactcc agaggagtct cgagatggga agaaagataa agaaggggac 
     6541 cgggcctctg aggaaggcaa acagaaaggc aagggcagca aacctttaat gcctacctcc 
     6601 actatccttc gtcttctggc agagttggtg aggtcctatg ttggtattgc taccctgatt 
     6661 gccaactaca gctacactgt gggccagtct gaactgatca aagaggactg cagtgtgcta 
     6721 gcttttgttc tggaccacct gctcccacat acccagaatg cagaagacaa ggacacccct 
     6781 gccttggccc gcctgttcct cgcaagcctg gctgctgcag ggagtggcac agatgcccag 
     6841 gtggccctag tgaatgaagt aaaagcagcc cttggacggg cactggctat ggctgagagt 
     6901 acagagaaac atgccaggct tcaggcagtg atgtgtatca tcagtactat catggagtcc 
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     6961 tgcccctcca cctccagctt ctacagcagt gccacagcga agacccagca caatggcatg 
     7021 aacaacatca ttcggctttt cctgaagaag ggactggtta atgacctggc cagagtacct 
     7081 cacagcttag acctgtccag tcccaacatg gccaacacag tcaatgctgc tctgaagcct 
     7141 ttggaaacac tttcccggat tgtgaaccag cccagtagcc tttttggcag caagagtgct 
     7201 tctagcaaga acaagtctga gcaggatgcc caaggagcct ctcaagattc cagtagcaac 
     7261 cagcaggacc caggcgagcc tggggaagca gaagtgcagg aggaggatca tgatgtcact 
     7321 cagacagagg tggcagatgg ggatatcatg gatggggagg ctgaaaccga ctcagtggtg 
     7381 attgctgggc agcctgaggt gctcagttca caagagatgc aggttgagaa tgagctggag 
     7441 gacctgatag atgagttgct tgagagggat ggcggatctg ggaacagtac aattatagtg 
     7501 agcagaagtg gagaggatga atcacaagag gacgtgctga tggatgaagc tccttccaac 
     7561 ctcagccaag cttccacctt gcaggccaac cgagaagatt ccatgaatat cctggaccct 
     7621 gaggatgagg aggagcacac tcaggaagag gacagcagtg gcagtaacga ggatgaggat 
     7681 gatagtcagg atgaagagga ggaggaggag gaagatgagg aagatgatca ggaggatgat 
     7741 gaaggtgaag agggagatga agacgatgac gacgatggct ctgagatgga attggatgag 
     7801 gattatcctg atatgaacgc ttctcccttg gtccgatttg agcgctttga ccgggaggat 
     7861 gatctcatca ttgagtttga caacatgttc tccagtgcta cagacatccc cccatcccca 
     7921 ggaaatatcc ctaccaccca tccactgatg gtgcgccatg cagaccacag ttctctgaca 
     7981 ctgggcagtg gctcttcaac aactcgtctc acccagggca tcgggcgcag tcagaggacc 
     8041 ctaaggcagc tgacggccaa tactggccac accattcatg ttcactaccc tgggaatcgc 
     8101 cagcccaacc ctcctcttat actgcagagg ttgcttggtc cctcagctgc tgctgacatc 
     8161 cttcagctga gcagcagcct tcccctacaa agccggggtc gggcccgcct cctggtaggc 
     8221 aacgatgacg tccacatcat cgcccgttct gatgatgagc tgctggatga ctttttccat 
     8281 gatcagagca cagctaccag ccaagcagga accctgtcca gcatccccac agccctgacc 
     8341 cgctggacag aagaatgcaa agttctcgat gctgagagca tgcatgactg tgtttcagtg 
     8401 gttaaagtgt ccattgtcaa tcacctggaa ttcctgaggg atgaggagct ggaagaaagg 
     8461 cgagagaagc gcaggaaaca actggctgag gaagaaacaa agataactga taaaggcaaa 
     8521 gaagataagg agaacaggga tcagagtgca cagtgtactg catctaagtc aaatgactcc 
     8581 actgaacaga atctctcaga tgggacgcct atgcctgaca gctacccaac aaccccatct 
     8641 tcaactgatg cagctacatc tgagtccaag gagacccttg gcactctgca atcctcacaa 
     8701 cagcaaccaa cactcccaac cccaccagct ttgggagagg ttcctcagga gctgcagtct 
     8761 ccagctggag aagggggcag ctctacacag ctattgatgc ctgtagagcc agaggaattg 
     8821 ggtcccacaa ggccaagtgg ggaagcagaa acaactcaga tggagttatc cccagctccc 
     8881 actataacct cactttcccc agagagagct gaggattctg atgcactgac ggctgtcagc 
     8941 agtcagctag aaggctctcc tatggataca agcagcctgg cttcctgtac cttagaggag 
     9001 gctgtgggtg acacttcagc agctggcagt tctgagcagc ccagagcagg cagctccact 
     9061 cctggggatg ccccaccagc tgtggcggaa gtgcaaggca ggagtgatgg gtcaggggaa 
     9121 tctgcccagc cacctgagga cagctcccca cctgcatcct ctgagagctc ttccaccaga 
     9181 gattctgccg tggccatttc tggagcagat tcccgaggaa tcctagaaga gccgttgcct 
     9241 tcaacaagca gtgaagaaga agatcccctt gcgggtatca gtctccctga aggtgtggac 
     9301 ccctcttttc tggctgccct gcctgatgac atccgtcggg aagttctaca gaaccagcta 
     9361 ggcattcgtc caccaacccg gactgccccc tccacaaata gctcagcgcc tgcagtggtg 
     9421 gggaatcctg gtgtgactga agtgagccct gagtttctgg ctgccctgcc tccagccatt 
     9481 caggaggaag tactggcaca gcagagagct gagcagcagc gacgagaact agcacagaat 
     9541 gccagctcag acacccctat ggaccctgtg accttcatcc agactctgcc ctcagacctg 
     9601 cgccgtagtg tcctagagga tatggaggac agtgtgttag ctgtgatgcc acctgacatt 
     9661 gcagctgagg ctcaagccct gagacgagag caagaagccc ggcagcgaca gctcatgcat 
     9721 gagcgtctgt ttgggcacag tagcacctcc gcactctctg ctattctccg aagcccggct 
     9781 ttcaccagtc gcttaagtgg caaccgtggg gtccagtata ctcgccttgc tgtgcagaga 
     9841 ggtggcacct tccagatggg gggtagcagc agccataaca ggccttctgg cagtaatgta 
     9901 gatactctcc tccgcctccg aggacggctc cttctggacc acgaagccct ttcttgtctc 
     9961 ttggtcctac tttttgtgga tgagccaaag ctcaatacta gccgtctaca ccgagtactg 
    10021 agaaatctct gctaccatgc ccagacccgc cactgggtca tccgcagtct gctctccatc 
    10081 ttgcagcgca gcagtgagag tgagctatgc attgaaacac ccaaactcac tacaagtgag 
    10141 gaaaagggca aaaagtcgag caagagctgt gggtcaagta gccatgagaa ccgtcccctg 
    10201 gacctgctac acaagatgga gtcaaagagc tccaaccagc tttcctggct ctcagtatcc 
    10261 atggatgcag ccctaggctg caggactaat atatttcaga tccagcgttc aggggggcgt 
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    10321 aaacataccg agaagcatgc aagcggtggc tccaccgtcc acatccatcc ccaagctgct 
    10381 cctgttgtct gcagacacgt tttggataca ctcattcaat tggccaaggt atttcccagc 
    10441 cacttcacac agcagcggac caaagaaaca aactgtgaga gtgatcggga aaggggcaat 
    10501 aaggcctgta gcccatgctc ctcacagtcc tccagcagtg gcatttgcac agacttctgg 
    10561 gacttattgg taaaactgga caacatgaat gtcagccgga aaggcaagaa ctccgtgaag 
    10621 tcagtgccag tgagcgctgg cggtgagggg gaaacctctc catacagcct cgaggcctct 
    10681 ccactggggc agctcatgaa catgttgtca cacccagtca tccgccggag ctctctctta 
    10741 actgagaaac tcctcagact cctttctctc atctcaattg ctctcccaga aaacaaggtg 
    10801 tcagaagcac aggctaattc tggcagcggt gcttcctcca ccaccactgc cacctcaacc 
    10861 acatctacca ccaccaccac tgccgcctcc accacgccca caccccctac tgcacccacc 
    10921 cctgtcactt ctgctccagc cctggttgct gccacggcta tttccaccat tgtcgtagct 
    10981 gcttcgacca cagtgactac ccccacgact gctaccacta ctgtttcaat ttctcccact 
    11041 actaagggca gcaaatctcc agcgaaggtg agtgatgggg gcagcagcag tacagacttt 
    11101 aagatggtgt cctctggcct cactgaaaac cagctacagc tctctgtaga ggtgttgaca 
    11161 tcccactctt gttctgagga aggcttagag gatgcagcca acgtactact gcagctctcc 
    11221 cggggggact ctgggacccg ggacactgtt ctcaagctgc tactgaatgg agcccgccat 
    11281 ctgggttata ccctttgtaa acaaataggt accctgctgg ccgagctgcg ggaatacaac 
    11341 ctcgagcagc agcggcgagc ccaatgtgaa accctctctc ctgatggcct gcctgaggag 
    11401 cagccacaga ccaccaagct gaagggcaaa atgcagagca ggtttgacat ggctgagaat 
    11461 gtggtaattg tggcatctca gaagcgacct ttgggtggcc gggagctcca gctgccttct 
    11521 atgtccatgt tgacatccaa gacatctacc cagaagttct tcttgagggt actacaggtc 
    11581 atcatccagc tccgggacga cacgcgccgg gctaacaaga aagccaagca gacaggcagg 
    11641 ctaggttcct ccggtttagg ctcagctagc agcatccagg cagctgttcg gcagctggag 
    11701 gctgaggctg atgccattat acaaatggta cgtgagggtc aaagggcgcg gagacagcaa 
    11761 caagcagcaa cgtcggagtc tagccagtca gaggcgtctg tccggaggga ggaatcaccc 
    11821 atggatgtgg accagccatc tcccagtgct caagatactc aatccattgc ctccgatgga 
    11881 accccacagg gggagaagga aaaggaagaa agaccacctg agttacccct gctcagcgag 
    11941 cagctgagtt tggacgagct gtgggacatg cttggggagt gtctaaagga actagaggaa 
    12001 tcccatgacc agcatgcggt gctagtgcta cagcctgctg tcgaggcctt ctttctggtc 
    12061 catgccacag agcgggagag caagcctcct gtccgagaca cccgtgagag ccagctggca 
    12121 cacatcaagg acgagcctcc tccactctcc cctgccccct taaccccagc cacgccttcc 
    12181 tcccttgacc cattcttctc ccgggagccc tcatctatgc acatctcctc aagcctgccc 
    12241 cctgacacac agaagttcct tcgctttgca gagactcacc gcactgtgtt aaaccagatc 
    12301 ctacggcagt ccacgaccca ccttgctgat gggccttttg ctgtcctggt agactacatt 
    12361 cgtgtcctcg actttgatgt caagcgcaaa tatttccgcc aagagctgga gcgtttagat 
    12421 gaggggctcc ggaaagaaga catggctgtg catgtccgtc gtgaccatgt gtttgaagac 
    12481 tcctatcgtg agctgcatcg caaatccccc gaagaaatga agaatcgatt gtatatagta 
    12541 tttgaaggag aagaagggca ggatgctggt gggctcctgc gggagtggta tatgatcatc 
    12601 tctcgagaga tgtttaaccc tatgtatgcc ttgttccgta cctcacctgg tgatcgagtc 
    12661 acctacacca tcaatccatc ttcccactgc aaccccaacc acctcagcta cttcaagttt 
    12721 gtcggacgca ttgtggccaa agctgtatat gacaaccgtc ttctggagtg ctactttact 
    12781 cgatcctttt acaaacacat cttgggcaag tcagtcagat atacagatat ggagagtgaa 
    12841 gattaccact tctaccaagg tctggtttat ctgctggaaa atgatgtctc cacactaggc 
    12901 tatgacctca ccttcagcac tgaggtccaa gagtttggag tttgtgaagt tcgtgacctc 
    12961 aaacccaatg gggccaacat cttggtaaca gaggagaata agaaggagta tgtacacctg 
    13021 gtatgccaga tgagaatgac aggagccatc cgcaagcagt tggcggcttt cttagaaggc 
    13081 ttctatgaga tcattccaaa gcgcctcatt tccatcttca ctgagcagga gttagagctg 
    13141 cttatatcag gactgcccac cattgacatc gatgatctga aatccaacac tgaataccac 
    13201 aagtaccagt ccaactctat tcagatccag tggttctgga gagcattgcg ttctttcgat 
    13261 caagctgacc gtgccaagtt cctccagttt gtcacaggta cttccaaggt acccctgcaa 
    13321 ggctttgctg ccctcgaagg catgaatggc attcagaagt ttcagatcca tcgagatgac 
    13381 aggtccacag atcgcctgcc ttcagctcac acatgtttta atcagctgga tctgcctgcc 
    13441 tatgagagct ttgagaagct ccgccacatg ctactgttgg ctatccagga gtgctctgaa 
    13501 ggctttgggc tggcctaata aggccctgcc caactccgtg gggttttttt taccattgtt 
    13561 ggacctgggg aggggggagt taaaaaaaga accagaaaga aattgtcaaa aaccaataaa 
    13621 tgaaatccac caactcaccg tgtgtgtccc agctgcccca tcttccccag cgcatacctg 
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    13681 ttcctcttct cattctctcc ccgccgcctg tttcctcacc ttctctcccc tttccatgcc 
    13741 gtccatgatc cccaccccat gtgttttaaa aaggcagtag cctttgcagg gacctgtctg 
    13801 tcccaactgt ttgaacagtg tgctcctcag attctgtgtt cagaaggatt tgctgcattg 
    13861 agacttgaaa cctttggata ggggaaaaaa ttatatatat atatattttt ttgttctgtt 
    13921 tgcatttctt aatttgtgct tggaatgtgt tgatgtgcac agctaatgat tcaatgcgag 
    13981 acaagattgg cgtctgtgtt gtggaggttt caaataaaga gcactcttca taactcactt 
    14041 ttcacaatgg agtttttttc aaacttaaaa aaaaaaacaa aaaactctta agcacatgct 
    14101 aggcatctgg agaaaagatg gattctccag gaaaccatcc ctgccctacc cgcttgccca 
    14161 cctgcctcca ccactggtgc aacttcctcc ttcagagtca gtttctgcag tcaggagaga 
    14221 tgagcagttc accaggaatt gggggtgggg gcatctgttt ttttttttta gaatgggagc 
    14281 tgcacttggg gatggtgatg gtgttagaga ttgcagccca ggacaaagca tcaccttgct 
    14341 caaggggaac aaactgcagc aggttgtaca aaacattcag agagctcact tgacccaacc 
    14401 gagggtttta cttggtgagc ctttctagta gtcttgagtc tggggctcag ttttagattt 
    14461 ttatttcatt aatgtttgtt tatttctaat aaattttaat aagcgagtaa tttaactagg 
    14521 tcgccagaag accattattt ttgtttgtct atttttgttg tcgtcactcc ctctctcgtc 
    14581 atctgtctgc cagtctgttc acagatcacc ttgtagtccc ttgtggtttt tactccatcc 
    14641 agtgcttaaa gctgatctaa ggacttcgat ggttccagcc ttcaaagaaa aaataattta 
    14701 ataaaaattt agttagaaaa aataacccca a 
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