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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: PRINA485481
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 | to 29903)
AUTHORS WuF., 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), €5 (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 WuF., 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  :: Megahitv. V1.1.3
Sequencing Technology :: [llumina
##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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CDS

/host="Homo sapiens"
/db_xref="taxon:2697049"
/country="China"
/collection_date="Dec-2019"
1..265

266..21555
/gene="ORF1ab"
/locus_tag="GU280 gp01"
/db_xref="GenelD:43740578"

join(266..13468,13468..21555)
/gene="ORF1ab"
/locus_tag="GU280 gp01"
/ribosomal_slippage
/note="pplab; translated by -1 ribosomal frameshift"
/codon_start=1
/product="ORF1lab polyprotein"
/protein_id="YP_009724389.1"
/db_xref="GenelD:43740578"
/translation="MESLVPGFNEKTHVQLSLPVLQVRDVLVRGFGDSVEEVLSEARQ
HLKDGTCGLVEVEKGVLPQLEQPYVFIKRSDARTAPHGHVMVELVAELEGIQYGRSGE
TLGVLVPHVGEIPVAYRKVLLRKNGNKGAGGHSYGADLKSFDLGDELGTDPYEDFQEN
WNTKHSSGVTRELMRELNGGAYTRY VDNNFCGPDGYPLECIKDLLARAGKASCTLSEQ
LDFIDTKRGVYCCREHEHEIAWYTERSEKSYELQTPFEIKLAKKFDTFNGECPNFVFP
LNSIHKTIQPRVEKKKLDGFMGRIRSVYPVASPNECNQMCLSTLMKCDHCGETSWQTG
DFVKATCEFCGTENLTKEGATTCGYLPQNAVVKIYCPACHNSEVGPEHSLAEYHNESG
LKTILRKGGRTIAFGGCVFSYVGCHNKCAYWVPRASANIGCNHTGVVGEGSEGLNDNL
LEILQKEKVNINIVGDFKLNEEIAIILASFSASTSAFVETVKGLDYKAFKQIVESCGN
FKVTKGKAKKGAWNIGEQKSILSPLYAFASEAARVVRSIFSRTLETAQNSVRVLQKAA
ITILDGISQYSLRLIDAMMFTSDLATNNLVVMAYITGGVVQLTSQWLTNIFGTVYEKL
KPVLDWLEEKFKEGVEFLRDGWEIVKFISTCACEIVGGQIVTCAKEIKESVQTFFKLV
NKFLALCADSHIGGAKLKALNLGETFVTHSKGLYRKCVKSREETGLLMPLKAPKEII
FLEGETLPTEVLTEEVVLKTGDLQPLEQPTSEAVEAPLVGTPVCINGLMLLEIKDTEK
YCALAPNMMVTNNTFTLKGGAPTKVTFGDDTVIEVQGYKSVNITFELDERIDKVLNEK
CSAYTVELGTEVNEFACVVADAVIKTLQPVSELLTPLGIDLDEWSMATY YLFDESGEF
KLASHMYCSFYPPDEDEEEGDCEEEEFEPSTQYEYGTEDDYQGKPLEFGATSAALQPE
EEQEEDWLDDDSQQTVGQQDGSEDNQTTTIQTIVEVQPQLEMELTPVVQTIEVNSFSG
YLKLTDNVYIKNADIVEEAKKVKPTVVVNAANVYLKHGGGVAGALNKATNNAMQVESD
DYIATNGPLKVGGSCVLSGHNLAKHCLHVVGPNVNKGEDIQLLKSAYENFNQHEVLLA
PLLSAGIFGADPIHSLRVCVDTVRTNVYLAVFDKNLYDKLVSSFLEMKSEKQVEQKIA
EIPKEEVKPFITESKPSVEQRKQDDKKIKACVEEVTTTLEETKFLTENLLLYIDINGN
LHPDSATLVSDIDITFLKKDAPYIVGDVVQEGVLTAVVIPTKKAGGTTEMLAKALRKV
PTDNYITTYPGQGLNGYTVEEAKTVLKKCKSAFYILPSIISNEKQEILGTVSWNLREM
LAHAEETRKLMPVCVETKAIVSTIQRKYKGIKIQEGVVDYGARFYFYTSKTTVASLIN
TLNDLNETLVTMPLGYVTHGLNLEEAARYMRSLKVPATVSVSSPDAVTAYNGYLTSSS
KTPEEHFIETISLAGSYKDWSYSGQSTQLGIEFLKRGDKSVYYTSNPTTFHLDGEVIT
FDNLKTLLSLREVRTIKVFTTVDNINLHTQVVDMSMTYGQQFGPTYLDGADVTKIKPH
NSHEGKTFYVLPNDDTLRVEAFEYYHTTDPSFLGRYMSALNHTKKWKYPQVNGLTSIK
WADNNCYLATALLTLQQIELKFNPPALQDAYYRARAGEAANFCALILAYCNKTVGELG
DVRETMSYLFQHANLDSCKRVLNVVCKTCGQQQTTLKGVEAVMYMGTLSYEQFKKGVQ
IPCTCGKQATKYLVQQESPFVMMSAPPAQYELKHGTFTCASEYTGNYQCGHYKHITSK
ETLYCIDGALLTKSSEYKGPITDVFYKENSYTTTIKPVTYKLDGVVCTEIDPKLDNYY
KKDNSYFTEQPIDLVPNQPYPNASFDNFKFVCDNIKFADDLNQLTGYKKPASRELKVT
FFPDLNGDVVAIDYKHYTPSFKKGAKLLHKPIVWHVNNATNKATYKPNTWCIRCLWST
KPVETSNSFDVLKSEDAQGMDNLACEDLKPVSEEVVENPTIQKDVLECNVKTTEVVGD
HNLKPANNSLKITEEVGHTDLMAAYVDNSSLTIKKPNELSRVLGLKTLATHGLAAVNS
VPWDTIANYAKPFLNKVVSTTTNIVTRCLNRVCTNYMPYFFTLLLQLCTFTRSTNSRI
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KASMPTTIAKNTVKSVGKFCLEASFNYLKSPNFSKLINIIWFLLLSVCLGSLIYSTA
ALGVLMSNLGMPSYCTGYREGYLNSTNVTIATYCTGSIPCSVCLSGLDSLDTYPSLET
IQITISSFKWDLTAFGLVAEWFLAYILFTRFFYVLGLAAIMQLFFSYFAVHFISNSWL
MWLIINLVOQMAPISAMVRMYIFFASFYYVWKSYVHVVDGCNSSTCMMCYKRNRATRVE
CTTIVNGVRRSFYVYANGGKGFCKLHNWNCVNCDTFCAGSTFISDEVARDLSLQFKRP
INPTDQSSYIVDSVTVKNGSIHLYFDKAGQKTYERHSLSHFVNLDNLRANNTKGSLPI
NVIVFDGKSKCEESSAKSASVYYSQLMCQPILLLDQALVSDVGDSAEVAVKMFDAY VN
TFSSTENVPMEKLKTLVATAEAELAKNVSLDNVLSTFISAARQGFVDSDVETKDVVEC
LKLSHQSDIEVTGDSCNNYMLTYNKVENMTPRDLGACIDCSARHINAQVAKSHNIALI
WNVKDFMSLSEQLRKQIRSAAKKNNLPFKLTCATTRQVVNVVTTKIALKGGKIVNNWL
KQLIKVTLVFLFVAAIFYLITPVHVMSKHTDFSSEIIGYKAIDGGVTRDIASTDTCFA
NKHADFDTWFSQRGGSYTNDKACPLIAAVITREVGFVVPGLPGTILRTTNGDFLHFLP
RVFSAVGNICYTPSKLIEYTDFATSACVLAAECTIFKDASGKPVPYCYDTNVLEGSVA
YESLRPDTRYVLMDGSIHQFPNTYLEGSVRVVTTFDSEYCRHGTCERSEAGVCVSTSG
RWVLNNDYYRSLPGVFCGVDAVNLLTNMFTPLIQPIGALDISASIVAGGIVAIVVTCL
AYYFMRFRRAFGEYSHVVAFNTLLFLMSFTVLCLTPVYSFLPGVYSVIYLYLTFYLTN
DVSFLAHIQWMVMFTPLVPFWITIAYIICISTKHFYWFFSNYLKRRVVFNGVSFSTFE
EAALCTFLLNKEMYLKLRSDVLLPLTQYNRYLALYNKYKYFSGAMDTTSYREAACCHL
AKALNDFSNSGSDVLYQPPQTSITSAVLQSGFRKMAFPSGKVEGCMVQVTCGTTTLNG
LWLDDVVYCPRHVICTSEDMLNPNYEDLLIRKSNHNFLVQAGNVQLRVIGHSMQNCVL
KLKVDTANPKTPKYKFVRIQPGQTFSVLACYNGSPSGVYQCAMRPNFTIKGSFLNGSC
GSVGFNIDYDCVSFCYMHHMELPTGVHAGTDLEGNFYGPFVDRQTAQAAGTDTTITVN
VLAWLYAAVINGDRWFLNRFTTTLNDFNLVAMKYNYEPLTQDHVDILGPLSAQTGIAV
LDMCASLKELLQNGMNGRTILGSALLEDEFTPFDVVRQCSGVTFQSAVKRTIKGTHHW
LLLTILTSLLVLVQSTQWSLFFFLYENAFLPFAMGIIAMSAFAMMFVKHKHAFLCLFL
LPSLATVAYFNMVYMPASWVMRIMTWLDMVDTSLSGFKLKDCVMYASAVVLLILMTAR
TVYDDGARRVWTLMNVLTLVYKVYYGNALDQAISMWALISVTSNYSGVVTTVMFLAR
GIVFMCVEYCPIFFITGNTLQCIMLVYCFLGYFCTCYFGLFCLLNRYFRLTLGVYDYL
VSTQEFRYMNSQGLLPPKNSIDAFKLNIKLLGVGGKPCIKVATVQSKMSDVKCTSVVL
LSVLQQLRVESSSKLWAQCVQLHNDILLAKDTTEAFEKMVSLLSVLLSMQGAVDINKL
CEEMLDNRATLQAIASEFSSLPSYAAFATAQEAYEQAVANGDSEVVLKKLKKSLNVAK
SEFDRDAAMQRKLEKMADQAMTQMYKQARSEDKRAKVTSAMQTMLFTMLRKLDNDALN
NIINNARDGCVPLNIIPLTTAAKLMVVIPDYNTYKNTCDGTTFTYASALWEIQQVVDA
DSKIVQLSEISMDNSPNLAWPLIVTALRANSAVKLQNNELSPVALRQMSCAAGTTQTA
CTDDNALAYYNTTKGGRFVLALLSDLQDLKWARFPKSDGTGTIYTELEPPCRFVTDTP
KGPKVKYLYFIKGLNNLNRGMVLGSLAATVRLQAGNATEVPANSTVLSFCAFAVDAAK
AYKDYLASGGQPITNCVKMLCTHTGTGQAITVTPEANMDQESFGGASCCLYCRCHIDH
PNPKGFCDLKGKYVQIPTTCANDPVGFTLKNTVCTVCGMWKGYGCSCDQLREPMLQSA
DAQSFLNRVCGVSAARLTPCGTGTSTDVVYRAFDIYNDKVAGFAKFLKTNCCRFQEKD
EDDNLIDSYFVVKRHTFSNYQHEETIYNLLKDCPAVAKHDFFKFRIDGDMVPHISRQR
LTKYTMADLVYALRHFDEGNCDTLKEILVTYNCCDDDYFNKKDWYDFVENPDILRVYA
NLGERVRQALLKTVQFCDAMRNAGIVGVLTLDNQDLNGNWYDFGDFIQTTPGSGVPVV
DSYYSLLMPILTLTRALTAESHVDTDLTKPYIKWDLLKYDFTEERLKLFDRYFKYWDQ
TYHPNCVNCLDDRCILHCANFNVLFSTVFPPTSFGPLVRKIFVDGVPFVVSTGYHFRE
LGVVHNQDVNLHSSRLSFKELLVYAADPAMHAASGNLLLDKRTTCFSVAALTNNVAFQ
TVKPGNFNKDFYDFAVSKGFFKEGSSVELKHFFFAQDGNAAISDYDYYRYNLPTMCDI
RQLLFVVEVVDKYFDCYDGGCINANQVIVNNLDKSAGFPFNKWGKARLYYDSMSYEDQ
DALFAYTKRNVIPTITQMNLKYAISAKNRARTVAGVSICSTMTNRQFHQKLLKSIAAT
RGATVVIGTSKFYGGWHNMLKTVYSDVENPHLMGWDYPKCDRAMPNMLRIMASLVLAR
KHTTCCSLSHRFYRLANECAQVLSEMVMCGGSLY VKPGGTSSGDATTAYANSVFENICQ
AVTANVNALLSTDGNKIADKYVRNLQHRLYECLYRNRDVDTDFVNEFYAYLRKHFSMM
ILSDDAVVCFENSTYASQGLVASIKNFKSVLYYQNNVFMSEAKCWTETDLTKGPHEFCS
QHTMLVKQGDDYVYLPYPDPSRILGAGCFVDDIVKTDGTLMIERFVSLAIDAYPLTKH
PNQEYADVFHLYLQYIRKLHDELTGHMLDMYSVMLTNDNTSRYWEPEFYEAMYTPHTV
LQAVGACVLCNSQTSLRCGACIRRPFLCCKCCYDHVISTSHKLVLSVNPYVCNAPGCD
VIDVTQLYLGGMSY YCKSHKPPISFPLCANGQVFGLYKNTCVGSDNVTDFNAIATCDW
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TNAGDYILANTCTERLKLFAAETLKATEETFKLSYGIATVREVLSDRELHLSWEVGKP
RPPLNRNYVFTGYRVTKNSKVQIGEYTFEKGDYGDAVVYRGTTTYKLNVGDYFVLTSH
TVMPLSAPTLVPQEHY VRITGLYPTLNISDEFSSNVANYQKVGMQKYSTLQGPPGTGK
SHFAIGLALYYPSARIVYTACSHAAVDALCEKALKYLPIDKCSRIIPARARVECFDKF
KVNSTLEQYVFCTVNALPETTADIVVFDEISMATNYDLSVVNARLRAKHYVYIGDPAQ
LPAPRTLLTKGTLEPEYFNSVCRLMKTIGPDMFLGTCRRCPAEIVDTVSALVYDNKLK
AHKDKSAQCFKMFYKGVITHDVSSAINRPQIGVVREFLTRNPAWRKAVFISPYNSQNA
VASKILGLPTQTVDSSQGSEYDYVIFTQTTETAHSCNVNRFNVAITRAKVGILCIMSD
RDLYDKLQFTSLEIPRRNVATLQAENVTGLFKDCSKVITGLHPTQAPTHLSVDTKFKT
EGLCVDIPGIPKDMTYRRLISMMGFKMNY QVNGYPNMFITREEAIRHVRAWIGFDVEG
CHATREAVGTNLPLQLGFSTGVNLVAVPTGYVDTPNNTDFSRVSAKPPPGDQFKHLIP
LMYKGLPWNVVRIKIVQMLSDTLKNLSDRVVFVLWAHGFELTSMKYFVKIGPERTCCL
CDRRATCFSTASDTYACWHHSIGFDY VYNPFMIDVQQWGFTGNLQSNHDLYCQVHGNA
HVASCDAIMTRCLAVHECFVKRVDWTIEYPIIGDELKINAACRKVQHMVVKAALLADK
FPVLHDIGNPKAIKCVPQADVEWKFYDAQPCSDKAYKIEELFYSYATHSDKFTDGVCL
FWNCNVDRYPANSIVCRFDTRVLSNLNLPGCDGGSLY VNKHAFHTPAFDKSAFVNLKQ
LPFFYYSDSPCESHGKQVVSDIDYVPLKSATCITRCNLGGAVCRHHANEYRLYLDAYN
MMISAGFSLWVYKQFDTYNLWNTFTRLQSLENVAFNVVNKGHFDGQQGEVPVSIINNT
VYTKVDGVDVELFENKTTLPVNVAFELWAKRNIKPVPEVKILNNLGVDIAANTVIWDY
KRDAPAHISTIGVCSMTDIAKKPTETICAPLTVFFDGRVDGQVDLFRNARNGVLITEG
SVKGLQPSVGPKQASLNGVTLIGEAVKTQFNYYKKVDGVVQQLPETYFTQSRNLQEFK
PRSQMEIDFLELAMDEFIERYKLEGYAFEHIVY GDFSHSQLGGLHLLIGLAKRFKESP
FELEDFIPMDSTVKNYFITDAQTGSSKCVCSVIDLLLDDFVEIKSQDLSVVSKVVKV
TIDYTEISFMLWCKDGHVETFYPKLQSSQAWQPGVAMPNLYKMQRMLLEKCDLQNYGD
SATLPKGIMMNVAKYTQLCQYLNTLTLAVPYNMRVIHFGAGSDKGVAPGTAVLRQWLP
TGTLLVDSDLNDFVSDADSTLIGDCATVHTANKWDLIISDMYDPKTKNVTKENDSKEG
FFTYICGFIQQKLALGGSVAIKITEHSWNADLYKLMGHFAWWTAFVTNVNASSSEAFL
IGCNYLGKPREQIDGYVMHANYIFWRNTNPIQLSSYSLFDMSKFPLKLRGTAVMSLKE
GQINDMILSLLSKGRLIIRENNRVVISSDVLVNN"

mat_peptide 266..805
/gene="ORF1ab"
/locus_tag="GU280 gp01"
/product="1eader protein"
/note="nsp1; produced by both ppla and pplab"
/protein_id="YP_009725297.1"

mat_peptide 806..2719
/gene="ORF1ab"
/locus_tag="GU280 gp01"
/product="nsp2"
/note="produced by both ppla and pplab"
/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 ppla and pplab"
/protein_id="YP_009725299.1"

mat peptide  8555..10054
/gene="ORF1ab"
/locus_tag="GU280 gp01"
/product="nsp4"
/mote="nsp4B_TM; contains transmembrane domain 2 (TM2);
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produced by both ppla and pplab"
/protein_id="YP_ 009725300.1"
mat_peptide  10055..10972
/gene="ORF1ab"
/locus_tag="GU280 gp01"
/product="3C-like proteinase"
/mote="nspSA 3CLpro and nsp5SB_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 ppla and pplab"
/protein_id="YP_ 009725301.1"
mat_peptide 10973..11842
/gene="ORF1ab"
/locus_tag="GU280 gp01"
/product="nsp6"
/mote="nsp6_TM; putative transmembrane domain; produced by
both ppla and pplab"”
/protein_id="YP 009725302.1"
mat_peptide 11843..12091
/gene="ORF1ab"
/locus_tag="GU280 gp01"
/product="nsp7"
/note="produced by both ppla and pplab"
/protein_id="YP_ 009725303.1"
mat_peptide 12092..12685
/gene="ORF1ab"
/locus_tag="GU280 gp01"
/product="nsp8"
/note="produced by both ppla and pplab"
/protein_id="YP_009725304.1"
mat_peptide 12686..13024
/gene="ORF1ab"
/locus_tag="GU280 gp01"
/product="nsp9"
/note="ssRNA-binding protein; produced by both ppla and
pplab"
/protein_id="YP_009725305.1"
mat_peptide 13025..13441
/gene="ORF1ab"
/locus_tag="GU280 gp01"
/product="nsp10"
/mote="nsp10_CysHis; formerly known as growth-factor-like
protein (GFL); produced by both ppla and pplab"
/protein_id="YP_009725306.1"
mat _peptide join(13442..13468,13468..16236)
/gene="ORF1ab"
/locus_tag="GU280 gp01"
/product="RNA-dependent RNA polymerase"
/mote="nsp12; NiRAN and RdRp; produced by pplab only"
/protein_id="YP_009725307.1"
mat peptide 16237..18039
/gene="ORF1ab"
/locus_tag="GU280 gp01"
/product="helicase"
/mote="nsp13 ZBD, nsp13 TB, and nsp_HEL 1core; zinc-binding
domain (ZD), NTPase/helicase domain (HEL), RNA
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S'-triphosphatase; produced by pplab only"
/protein_id="YP_009725308.1"

mat_peptide  18040..19620
/gene="ORF1ab"
/locus_tag="GU280 gp01"
/product="3'-to-5' exonuclease"
/mote="nsp14A2 ExoN and nsp14B_NMT; produced by pplab
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 pplab only"
/protein_id="YP_009725310.1"

mat_peptide 20659..21552
/gene="ORFlab"
/locus_tag="GU280 gp01"
/product="2'-O-ribose methyltransferase"
/note="nspl6_OMT; 2'-0-MT; produced by pplab only"
/protein_id="YP_009725311.1"

CDS 266..13483
/gene="ORF1ab"
/locus_tag="GU280 gp01"
/note="ppla"
/codon_start=1
/product="ORF1a polyprotein"
/protein_id="YP_009725295.1"
/db_xref="GenelD:43740578"
/translation="MESLVPGFNEKTHVQLSLPVLQVRDVLVRGFGDSVEEVLSEARQ
HLKDGTCGLVEVEKGVLPQLEQPYVFIKRSDARTAPHGHVMVELVAELEGIQYGRSGE
TLGVLVPHVGEIPVAYRKVLLRKNGNKGAGGHSYGADLKSFDLGDELGTDPYEDFQEN
WNTKHSSGVTRELMRELNGGAYTRYVDNNFCGPDGYPLECIKDLLARAGKASCTLSEQ
LDFIDTKRGVYCCREHEHEIAWYTERSEKSYELQTPFEIKLAKKFDTFNGECPNFVFP
LNSIHKTIQPRVEKKKLDGFMGRIRSVYPVASPNECNQMCLSTLMKCDHCGETSWQTG
DFVKATCEFCGTENLTKEGATTCGYLPQNAVVKIYCPACHNSEVGPEHSLAEYHNESG
LKTILRKGGRTIAFGGCVFSYVGCHNKCAYWVPRASANIGCNHTGVVGEGSEGLNDNL
LEILQKEKVNINIVGDFKLNEEIAIILASFSASTSAFVETVKGLDYKAFKQIVESCGN
FKVTKGKAKKGAWNIGEQKSILSPLYAFASEAARVVRSIFSRTLETAQNSVRVLQKAA
ITILDGISQYSLRLIDAMMFTSDLATNNLVVMAYITGGVVQLTSQWLTNIFGTVYEKL
KPVLDWLEEKFKEGVEFLRDGWEIVKFISTCACEIVGGQIVTCAKEIKESVQTFFKLV
NKFLALCADSHIGGAKLKALNLGETFVTHSKGLYRKCVKSREETGLLMPLKAPKEII
FLEGETLPTEVLTEEVVLKTGDLQPLEQPTSEAVEAPLVGTPVCINGLMLLEIKDTEK
YCALAPNMMVTNNTFTLKGGAPTKVTFGDDTVIEVQGYKSVNITFELDERIDKVLNEK
CSAYTVELGTEVNEFACVVADAVIKTLQPVSELLTPLGIDLDEWSMATY YLFDESGEF
KLASHMYCSFYPPDEDEEEGDCEEEEFEPSTQYEYGTEDDYQGKPLEFGATSAALQPE
EEQEEDWLDDDSQQTVGQQDGSEDNQTTTIQTIVEVQPQLEMELTPVVQTIEVNSFSG
YLKLTDNVYIKNADIVEEAKKVKPTVVVNAANVYLKHGGGVAGALNKATNNAMQVESD
DYIATNGPLKVGGSCVLSGHNLAKHCLHVVGPNVNKGEDIQLLKSAYENFNQHEVLLA
PLLSAGIFGADPIHSLRVCVDTVRTNVYLAVFDKNLYDKLVSSFLEMKSEKQVEQKIA
EIPKEEVKPFITESKPSVEQRKQDDKKIKACVEEVTTTLEETKFLTENLLLYIDINGN
LHPDSATLVSDIDITFLKKDAPYIVGDVVQEGVLTAVVIPTKKAGGTTEMLAKALRKYV
PTDNYITTYPGQGLNGYTVEEAKTVLKKCKSAFYILPSIISNEKQEILGTVSWNLREM
LAHAEETRKLMPVCVETKAIVSTIQRKYKGIKIQEGVVDYGARFYFYTSKTTVASLIN
TLNDLNETLVTMPLGYVTHGLNLEEAARYMRSLKVPATVSVSSPDAVTAYNGYLTSSS
KTPEEHFIETISLAGSYKDWSYSGQSTQLGIEFLKRGDKSVYYTSNPTTFHLDGEVIT

36



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

FDNLKTLLSLREVRTIKVFTTVDNINLHTQVVDMSMTY GQQFGPTYLDGADVTKIKPH
NSHEGKTFYVLPNDDTLRVEAFEYYHTTDPSFLGRYMSALNHTKKWKYPQVNGLTSIK
WADNNCYLATALLTLQQIELKFNPPALQDAYYRARAGEAANFCALILAYCNKTVGELG
DVRETMSYLFQHANLDSCKRVLNVVCKTCGQQQTTLKGVEAVMYMGTLSYEQFKKGVQ
IPCTCGKQATKYLVQQESPFVMMSAPPAQYELKHGTFTCASEYTGNYQCGHYKHITSK
ETLYCIDGALLTKSSEYKGPITDVFYKENSYTTTIKPVTYKLDGVVCTEIDPKLDNYY
KKDNSYFTEQPIDLVPNQPYPNASFDNFKFVCDNIKFADDLNQLTGYKKPASRELKVT
FFPDLNGDVVAIDYKHYTPSFKKGAKLLHKPIVWHVNNATNKATYKPNTWCIRCLWST
KPVETSNSFDVLKSEDAQGMDNLACEDLKPVSEEVVENPTIQKDVLECNVKTTEVVGD
HNLKPANNSLKITEEVGHTDLMAAYVDNSSLTIKKPNELSRVLGLKTLATHGLAAVNS
VPWDTIANYAKPFLNKVVSTTTNIVTRCLNRVCTNYMPYFFTLLLQLCTFTRSTNSRI
KASMPTTIAKNTVKSVGKFCLEASFNYLKSPNFSKLINIHWFLLLSVCLGSLIYSTA
ALGVLMSNLGMPSYCTGYREGYLNSTNVTIATYCTGSIPCSVCLSGLDSLDTYPSLET
IQITISSFKWDLTAFGLVAEWFLAYILFTRFFYVLGLAAIMQLFFSYFAVHFISNSWL
MWLIINLVQMAPISAMVRMYIFFASFYYVWKSYVHVVDGCNSSTCMMCYKRNRATRVE
CTTIVNGVRRSFYVYANGGKGFCKLHNWNCVNCDTFCAGSTFISDEVARDLSLQFKRP
INPTDQSSYIVDSVTVKNGSIHLYFDKAGQKTYERHSLSHFVNLDNLRANNTKGSLPI
NVIVFDGKSKCEESSAKSASVYYSQLMCQPILLLDQALVSDVGDSAEVAVKMFDAY VN
TFSSTFNVPMEKLKTLVATAEAELAKNVSLDNVLSTFISAARQGFVDSDVETKDVVEC
LKLSHQSDIEVTGDSCNNYMLTYNKVENMTPRDLGACIDCSARHINAQVAKSHNIALI
WNVKDFMSLSEQLRKQIRSAAKKNNLPFKLTCATTRQVVNVVTTKIALKGGKIVNNWL
KQLIKVTLVFLFVAAIFYLITPVHVMSKHTDFSSEIIGYKAIDGGVTRDIASTDTCFA
NKHADFDTWFSQRGGSYTNDKACPLIAAVITREVGFVVPGLPGTILRTTNGDFLHFLP
RVFSAVGNICYTPSKLIEYTDFATSACVLAAECTIFKDASGKPVPYCYDTNVLEGSVA
YESLRPDTRYVLMDGSIIQFPNTYLEGSVRVVTTFDSEYCRHGTCERSEAGVCVSTSG
RWVLNNDYYRSLPGVFCGVDAVNLLTNMFTPLIQPIGALDISASIVAGGIVAIVVTCL
AYYFMRFRRAFGEYSHVVAFNTLLFLMSFTVLCLTPVYSFLPGVYSVIYLYLTFYLTN
DVSFLAHIQWMVMEFTPLVPFWITIAYIICISTKHFYWFFSNYLKRRVVFENGVSFSTFE
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="1eader protein"
/note="nsp1; produced by both ppla and pplab"
/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 ppla and pplab"
/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 ppla and pplab"
/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 ppla and pplab"
/protein_id="YP_009742611.1"

mat_peptide  10055..10972
/gene="ORF1lab"
/locus_tag="GU280 gp01"
/product="3C-like proteinase"
/mote="nspSA_3CLpro and nsp5SB_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 ppla and pplab"
/protein_id="YP_009742612.1"

mat_peptide 10973..11842
/gene="ORF1ab"
/locus_tag="GU280 gp01"
/product="nsp6"
/mote="nsp6_TM; putative transmembrane domain; produced by
both ppla and pplab"”
/protein_id="YP_009742613.1"

mat_peptide 11843..12091
/gene="ORF1ab"
/locus_tag="GU280 gp01"
/product="nsp7"
/note="produced by both ppla and pplab"
/protein_id="YP_009742614.1"

mat_peptide 12092..12685
/gene="ORF1ab"
/locus_tag="GU280 gp01"
/product="nsp8"
/note="produced by both ppla and pplab"
/protein_id="YP_009742615.1"

mat_peptide 12686..13024
/gene="ORF1ab"
/locus_tag="GU280 gp01"
/product="nsp9"
/note="ssRNA-binding protein; produced by both ppla and
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pplab”
/protein_id="YP 009742616.1"

mat_peptide 13025..13441

/gene="ORF1ab"

/locus_tag="GU280 gp01"

/product="nsp10"

/mote="nsp10_CysHis; formerly known as growth-factor-like
protein (GFL); produced by both ppla and pplab"
/protein_id="YP 009742617.1"

mat_peptide 13442..13480

/gene="ORF1ab"
/locus_tag="GU280 gpO1"
/product="nsp11"
/note="produced by ppla only"
/protein_id="YP_ 009725312.1"

stem_loop 13476..13503

/gene="ORFlab"

/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="ORFlab"
/locus_tag="GU280 gp01"
/inference="COORDINATES:
profile:Rfam-release-14.1:RF00507,Infernal:1.1.2"
/function="Coronavirus frameshifting stimulation element
stem-loop 2"

21563..25384
/gene="S"
/locus_tag="GU280 gp02"
/gene_synonym="spike glycoprotein"
/db_xref="GenelD:43740568"

21563..25384
/gene="S"
/locus_tag="GU280 gp02"
/gene_synonym="spike glycoprotein"
/mote="structural protein; spike protein"
/codon_start=1
/product="surface glycoprotein"
/protein_id="YP_009724390.1"
/db_xref="GenelD:43740568"
/translation="MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFR
SSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNIIR
GWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVY YHKNNKSWMESEFRVY
SSANNCTFEY VSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQ
GFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFL
LKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITN
LCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCF
TNVYADSFVIRGDEVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYN
YLYRLFRKSNLKPFERDISTEITYQAGSTPCNGVEGFNCYFPLQSYGFQPTNGVGYQPY
RVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFLPFQQFG
RDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVAI
HADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSPR
RARSVASQSHAYTMSLGAENSVAYSNNSIAIPTNFTISVITEILPVSMTKTSVDCTM
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YICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFG
GFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFN
GLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQN
VLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALNTLVKQLSSNFGA
ISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANLAATKMS
ECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTY VPAQEKNFTTAPAICHDGKAH
FPREGVFVSNGTHWFVTQRNFYEPQITTDNTFVSGNCDVVIGIVNNTVYDPLQPELD
SFKEELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDLQELG
KYEQYIKWPWYIWLGFIAGLIAIVMVTIMLCCMTSCCSCLKGCCSCGSCCKFDEDDSE
PVLKGVKLHYT"
25393..26220
/gene="ORF3a"
/locus_tag="GU280 gp03"
/db_xref="GenelD:43740569"
25393..26220
/gene="ORF3a"
/locus_tag="GU280 gp03"
/codon_start=1
/product="ORF3a protein"
/protein_id="YP_ 009724391.1"
/db_xref="GenelD:43740569"
/translation="MDLFMRIFTIGTVTLKQGEIKDATPSDFVRATATIPIQASLPFG
WLIVGVALLAVFQSASKIITLKKRWQLALSKGVHFVCNLLLLFVTVYSHLLLVAAGLE
APFLYLYALVYFLQSINFVRIIMRLWLCWKCRSKNPLLYDANYFLCWHTNCYDY CIPY
NSVTSSIVITSGDGTTSPISEHDYQIGGYTEKWESGVKDCVVLHSYFTSDYYQLYSTQ
LSTDTGVEHVTFFIYNKIVDEPEEHVQIHTIDGSSGVVNPVMEPIYDEPTTTTSVPL"
26245..26472
/gene="E"
/locus_tag="GU280 gp04"
/db_xref="GenelD:43740570"
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="GenelD:43740570"
/translation="MYSFVSEETGTLIVNSVLLFLAFVVFLLVTLAILTALRLCAYCC
NIVNVSLVKPSFYVYSRVKNLNSSRVPDLLV"
26523..27191
/gene="M"
/locus_tag="GU280 gp05"
/db_xref="GenelD:43740571"
26523..27191
/gene="M"
/locus_tag="GU280 gp05"
/mote="ORF5; structural protein"
/codon_start=1
/product="membrane glycoprotein"
/protein_id="YP_ 009724393.1"
/db_xref="GenelD:43740571"
/translation="MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNR
FLYIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRL
FARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCD
IKDLPKEITVATSRTLSY YKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIA
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LLVQ"
27202..27387
/gene="ORF6"
/locus_tag="GU280 gp06"
/db_xref="GenelD:43740572"
27202..27387
/gene="ORF6"
/locus_tag="GU280 gp06"
/codon_start=1
/product="ORF6 protein"
/protein_id="YP_ 009724394.1"
/db_xref="GenelD:43740572"
/translation="MFHLVDFQVTIAEILLIIMRTFKVSIWNLDYIINLIIKNLSKSL
TENKYSQLDEEQPMEID"
27394..27759
/gene="ORF7a"
/locus_tag="GU280 gp07"
/db_xref="GenelD:43740573"
27394..27759
/gene="ORF7a"
/locus_tag="GU280 gp07"
/codon_start=1
/product="ORF7a protein"
/protein_id="YP_ 009724395.1"
/db_xref="GenelD:43740573"
/translation="MKIILFLALITLATCELYHYQECVRGTTVLLKEPCSSGTYEGNS
PFHPLADNKFALTCFSTQFAFACPDGVKHVYQLRARSVSPKLFIRQEEVQELYSPIFL
IVAAIVFITLCFTLKRKTE"
27756..27887
/gene="ORF7b"
/locus_tag="GU280 gp08"
/db_xref="GenelD:43740574"
27756..27887
/gene="ORF7b"
/locus_tag="GU280 gp08"
/codon_start=1
/product="ORF7b"
/protein_id="YP_ 009725318.1"
/db_xref="GenelD:43740574"
/translation="MIELSLIDFYLCFLAFLLFLVLIMLIIFWFSLELQDHNETCHA"
27894..28259
/gene="ORF8"
/locus_tag="GU280 gp09"
/db_xref="GenelD:43740577"
27894..28259
/gene="ORF8"
/locus_tag="GU280 gp09"
/codon_start=1
/product="ORF8 protein"
/protein_id="YP_009724396.1"
/db_xref="GenelD:43740577"
/translation="MKFLVFLGIITTVAAFHQECSLQSCTQHQPYVVDDPCPIHFYSK
WYIRVGARKSAPLIELCVDEAGSKSPIQYIDIGNYTVSCLPFTINCQEPKLGSLVVRC
SFYEDFLEYHDVRVVLDEFI"
28274..29533
/gene="N"
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CDS

/locus_tag="GU280 gp10"
/db_xref="GenelD:43740575"

28274..29533
/gene="N"
/locus_tag="GU280 gpl10"
/mote="ORF9; structural protein"
/codon_start=1
/product="nucleocapsid phosphoprotein"
/protein_id="YP_ 009724397.2"
/db_xref="GenelD:43740575"
/translation="MSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQG
LPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGY YRRATRRIRGGDGKMK
DLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQ
LPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAA
LALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGR
RGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYT
GAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTV
TLLPAADLDDFSKQLQQSMSSADSTQA"

29558..29674
/gene="ORF10"
/locus_tag="GU280 gpll"
/db_xref="GenelD:43740576"

29558..29674
/gene="ORF10"
/locus_tag="GU280 gpll"
/codon_start=1
/product="ORF10 protein"
/protein_id="YP 009725255.1"
/db_xref="GenelD:43740576"
/translation="MGYINVFAFPFTIYSLLLCRMNSRNYIAQVDVVNFNLT"

stem_loop 29609..29644

/gene="ORF10"

/locus_tag="GU280 gpll"
/inference="COORDINATES:
profile::Rfam-release-14.1:RF00165,Infernal:1.1.2"
/function="Coronavirus 3' UTR pseudoknot stem-loop 1"

stem_loop 29629..29657

3'UTR

/gene="ORF10"

/locus_tag="GU280 gpl1"

/inference="COORDINATES:

profile::Rfam-release-14.1:RF00165,Infernal:1.1.2"

/function="Coronavirus 3' UTR pseudoknot stem-loop 2"
29675..29903

stem_loop 29728..29768

ORIGIN

/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)"

1 attaaaggtt tataccttcc caggtaacaa accaaccaac tttcgatcte ttgtagatct
61 gttctctaaa cgaactttaa aatctgtgtg getgtcacte ggetgeatge ttagtgeact
121 cacgcagtat aattaataac taattactgt cgttgacagg acacgagtaa ctcgtctatc
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181 ttctgecagge tgcttacggt ttcgteegtg ttgecagecga tcatcageac atctaggttt
241 cgtccgggtg tgaccgaaag gtaagatgga gagecttgte cetggtttca acgagaaaac
301 acacgtccaa ctcagtttge ctgttttaca ggttcgegac gtgetcgtac gtggctttgg
361 agactccgtg gaggaggtct tatcagagge acgtcaacat cttaaagatg geacttgtgg
421 cttagtagaa gttgaaaaag gegttttgcc tcaacttgaa cagecctatg tgttcatcaa
481 acgttcggat gctcgaactg cacctcatgg tcatgttatg gttgagetgg tagcagaact
541 cgaaggcatt cagtacggtc gtagtggtea gacacttggt gtecttgtee ctcatgtggg
601 cgaaatacca gtggcttacc gcaaggttct tcttcgtaag aacggtaata aaggagetgg
661 tggccatagt tacggegeceg atctaaagtc atttgactta ggcgacgage ttggeactga
721 tccttatgaa gattttcaag aaaactggaa cactaaacat agcagtggtg ttaccegtga
781 actcatgegt gagcttaacg gaggggcata cactcgctat gtcgataaca acttctgtgg
841 ccctgatgge taccetcttg agtgeattaa agaccttcta gecacgtgetg gtaaagette
901 atgcactttg tccgaacaac tggactttat tgacactaag aggggtgtat actgetgecg
961 tgaacatgag catgaaattg cttggtacac ggaacgttct gaaaagagct atgaattgca
1021 gacacctttt gaaattaaat tggcaaagaa atttgacacc ttcaatgggg aatgtccaaa
1081 ttttgtattt cccttaaatt ccataatcaa gactattcaa ccaagggttg aaaagaaaaa
1141 gcttgatggc tttatgggta gaattcgate tgtctatcca gttgegtcac caaatgaatg
1201 caaccaaatg tgcctttcaa ctctcatgaa gtgtgatcat tgtggtgaaa cttcatggea
1261 gacgggcgat tttgttaaag ccacttgega attttgtggce actgagaatt tgactaaaga
1321 aggtgccact acttgtggtt acttacccca aaatgetgtt gttaaaattt attgtccage
1381 atgtcacaat tcagaagtag gacctgagcea tagtcttgce gaataccata atgaatetgg
1441 cttgaaaacc attcttcgta agggtggtcg cactattgee tttggaggct gtgtgttete
1501 ttatgttggt tgccataaca agtgtgccta ttgggttceca cgtgctageg ctaacatagg
1561 ttgtaaccat acaggtgttg ttggagaagg ttccgaaggt cttaatgaca accttcttga
1621 aatactccaa aaagagaaag tcaacatcaa tattgttggt gactttaaac ttaatgaaga
1681 gatcgccatt attttggcat ctttttctge ttccacaagt gettttgteg aaactgtgaa
1741 aggtttggat tataaagcat tcaaacaaat tgttgaatce tgtggtaatt ttaaagttac
1801 aaaaggaaaa gctaaaaaag gtgcctggaa tattggtgaa cagaaatcaa tactgagtee
1861 tctttatgca tttgcatcag aggetgceteg tgttgtacga teaattttct ccegeactet
1921 tgaaactgct caaaattctg tgcgtgtttt acagaaggcce getataacaa tactagatgg
1981 aatttcacag tattcactga gactcattga tgctatgatg ttcacatctg atttggcetac
2041 taacaatcta gttgtaatgg cctacattac aggtggtgtt gttcagttga cttcgecagtg
2101 gctaactaac atctttggea ctgtttatga aaaactcaaa ccegtecttg attggettga
2161 agagaagttt aaggaaggte tagagtttct tagagacggt tgggaaattg ttaaatttat
2221 ctcaacctgt gettgtgaaa ttgtcggtgg acaaattgtc acctgtgeaa aggaaattaa
2281 ggagagtgtt cagacattct ttaagcttgt aaataaattt ttggcetttgt gtgctgacte
2341 tatcattatt ggtggagcta aacttaaagc cttgaattta ggtgaaacat ttgtcacgea
2401 ctcaaaggga ttgtacagaa agtgtgttaa atccagagaa gaaactggece tactcatgec
2461 tctaaaagcc ccaaaagaaa ttatcttctt agagggagaa acacttccca cagaagtgtt
2521 aacagaggaa gttgtcttga aaactggtga tttacaacca ttagaacaac ctactagtga
2581 agctgttgaa getecattgg ttggtacacce agtttgtatt aacgggctta tgttectcga
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 atgagttcge
2881 ctgtgttgtg gcagatgcetg tcataaaaac tttgcaacca gtatctgaat tacttacace
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 tctgetgete 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 ctaacaatgce catgcaagtt gaatctgatg attacatage
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3541 tactaatgga ccacttaaag tgggtggtag ttgtgtttta agcggacaca atcttgetaa
3601 acactgtctt catgttgtcg gcccaaatgt taacaaaggt gaagacatte aacttcttaa
3661 gagtgcttat gaaaatttta atcagcacga agttctactt gcaccattat tatcagetgg
3721 tatttttggt getgacecta tacattcttt aagagtttgt gtagatactg ttcgcacaaa
3781 tgtctactta getgtcetttg ataaaaatct ctatgacaaa cttgtttcaa getttttgga

3841 aatgaagagt gaaaagcaag ttgaacaaaa gatcgctgag attcctaaag aggaagttaa
3901 gccatttata actgaaagta aaccttcagt tgaacagaga aaacaagatg ataagaaaat
3961 caaagcttgt gttgaagaag ttacaacaac tctggaagaa actaagttce tcacagaaaa
4021 cttgttactt tatattgaca ttaatggcaa tcttcatcca gattetgeca ctettgttag

4081 tgacattgac atcactttct taaagaaaga tgctccatat atagtgggtg atgttgttca
4141 agagggtgtt ttaactgctg tggttatace tactaaaaag getggtggcea ctactgaaat
4201 gctagcgaaa getttgagaa aagtgccaac agacaattat ataaccactt acccgggtca
4261 gggtttaaat ggttacactg tagaggaggc aaagacagtg cttaaaaagt gtaaaagtgc
4321 cttttacatt ctaccatcta ttatctctaa tgagaagcaa gaaattcttg gaactgtttc
4381 ttggaatttg cgagaaatgc ttgcacatge agaagaaaca cgcaaattaa tgectgtetg
4441 tgtggaaact aaagccatag tttcaactat acagcgtaaa tataagggta ttaaaataca
4501 agagggtgtg gttgattatg gtgctagatt ttacttttac accagtaaaa caactgtage
4561 gtcacttatc aacacactta acgatctaaa tgaaactctt gttacaatgce cacttggcta
4621 tgtaacacat ggcttaaatt tggaagaagc tgctcggtat atgagatctc tcaaagtgec
4681 agctacagtt tetgtttctt cacctgatge tgttacageg tataatggtt atcttactte

4741 ttcttctaaa acacctgaag aacattttat tgaaaccatc tcacttgcetg gttectataa
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 tggatggage 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 agtttaatce
5341 acctgctcta caagatgctt attacagage aagggctggt gaagetgceta acttttgtge
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 caccacctge
5701 tcagtatgaa cttaagcatg gtacatttac ttgtgctagt gagtacactg gtaattacca
5761 gtgtggtcac tataaacata taacttctaa agaaactttg tattgcatag acggtgcttt
5821 acttacaaag tcctcagaat acaaaggtcee 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 aacctgcette
6121 aagagagctt aaagttacat ttttccctga cttaaatggt gatgtggtgg ctattgatta
6181 taaacactac acaccctctt ttaagaaagg agctaaattg ttacataaac ctattgtttg
6241 gcatgttaac aatgcaacta ataaagccac gtataaacca aatacctggt gtatacgttg
6301 tctttggagce acaaaaccag ttgaaacatc aaattcgttt gatgtactga agtcagagga
6361 cgcgecaggga atggataatc ttgeetgega agatctaaaa ccagtetctg 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 ggtttagetg ctgttaatag
6661 tgtceettgg gatactatag ctaattatge taagcectttt cttaacaaag ttgttagtac
6721 aactactaac atagttacac ggtgtttaaa ccgtgtttgt actaattata tgecttattt
6781 ctttacttta ttgctacaat tgtgtacttt tactagaagt acaaattcta gaattaaage

6841 atctatgccg actactatag caaagaatac tgttaagagt gtcggtaaat tttgtctaga
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6901 ggcttcattt aattatttga agtcacctaa tttttctaaa ctgataaata ttataatttg

6961 gtttttacta ttaagtgttt gcctaggtte tttaatctac tcaaccgcetg ctttaggtgt
7021 tttaatgtct aatttaggca tgccttctta ctgtactggt tacagagaag getatttgaa
7081 ctctactaat gtcactattg caacctactg tactggttct ataccttgta gtgtttgtct
7141 tagtggttta gattctttag acacctatcc ttctttagaa actatacaaa ttaccatttc
7201 atcttttaaa tgggatttaa ctgcttttgg cttagttgea gagtggtttt tggcatatat
7261 tcttttcact aggtttttct atgtacttgg attggctgea atcatgcaat tgtttttcag
7321 ctattttgca gtacatttta ttagtaattc ttggcttatg tggttaataa ttaatcttgt

7381 acaaatggcc ccgatttcag ctatggttag aatgtacatc ttctttgeat cattttatta
7441 tgtatggaaa agttatgtgc atgttgtaga cggttgtaat tcatcaactt gtatgatgtg
7501 ttacaaacgt aatagagcaa caagagtcga atgtacaact attgttaatg gtgttagaag
7561 gtccttttat gtctatgeta atggaggtaa aggettttge aaactacaca attggaattg
7621 tgttaattgt gatacattct gtgetggtag tacatttatt agtgatgaag ttgcgagaga
7681 cttgtcacta cagtttaaaa gaccaataaa tcctactgac cagtcttctt acatcgttga
7741 tagtgttaca gtgaagaatg gttccatcca tetttacttt gataaagetg gtcaaaagac
7801 ttatgaaaga cattctctct ctcattttgt taacttagac aacctgagag ctaataacac
7861 taaaggttca ttgcctatta atgttatagt ttttgatggt aaatcaaaat gtgaagaatc
7921 atctgcaaaa tcagegtctg tttactacag tcagcettatg tgtcaaccta tactgttact
7981 agatcaggca ttagtgtctg atgttggtga tagtgcggaa gttgeagtta aaatgtttga
8041 tgcttacgtt aatacgtttt catcaacttt taacgtacca atggaaaaac tcaaaacact
8101 agttgcaact gcagaagctg aacttgcaaa gaatgtgtce ttagacaatg tcttatctac
8161 ttttatttca gcagctcgge aagggtttat tgattcagat gtagaaacta aagatgttgt
8221 tgaatgtctt aaattgtcac atcaatctga catagaagtt actggcgata gttgtaataa
8281 ctatatgctc acctataaca aagttgaaaa catgacacce cgtgaccttg gtgcttgtat
8341 tgactgtagt gcgegteata ttaatgegea ggtagcaaaa agtcacaaca ttgetttgat
8401 atggaacgtt aaagatttca tgtcattgtc tgaacaacta cgaaaacaaa tacgtagtge
8461 tgctaaaaag aataacttac cttttaagtt gacatgtgca actactagac aagttgttaa
8521 tgttgtaaca acaaagatag cacttaaggg tggtaaaatt gttaataatt ggttgaagca
8581 gttaattaaa gttacacttg tgttcctttt tgttgetgct attttctatt taataacace

8641 tgttcatgtc atgtctaaac atactgactt ttcaagtgaa atcataggat acaaggctat
8701 tgatggtggt gtcactcgtg acatageatc tacagatact tgttttgeta acaaacatge
8761 tgattttgac acatggttta gccagegtgg tggtagttat actaatgaca aagettgeec
8821 attgattgct gcagtcataa caagagaagt gggttttgtc gtgectggtt tgeetggeac
8881 gatattacgc acaactaatg gtgacttttt gcatttctta cctagagttt ttagtgcagt
8941 tggtaacatc tgttacacac catcaaaact tatagagtac actgactttg caacatcage
9001 ttgtgttttg gctgetgaat gtacaatttt taaagatget tetggtaage cagtaccata
9061 ttgttatgat accaatgtac tagaaggttc tgttgcttat gaaagtttac gecctgacac
9121 acgttatgtg ctcatggatg gctctattat tcaatttect aacacctace ttgaaggttc
9181 tgttagagtg gtaacaactt ttgattctga gtactgtagg cacggeactt gtgaaagatc
9241 agaagctggt gtttgtgtat ctactagtgg tagatgggta cttaacaatg attattacag
9301 atctttacca ggagttttct gtggtgtaga tgetgtaaat ttacttacta atatgtttac
9361 accactaatt caacctattg gtgctttgga catatcagca tctatagtag ctggtggtat
9421 tgtagctatc gtagtaacat gecttgecta 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 gtgtttectt
9781 tagtactttt gaagaagctg cgetgtgceac ctttttgtta aataaagaaa tgtatctaaa
9841 gttgcgtagt gatgtgctat tacctcttac gcaatataat agatacttag ctctttataa
9901 taagtacaag tattttagtg gagcaatgga tacaactagc tacagagaag ctgcttgttg
9961 tcatctcgea aaggctctca atgacttcag taactcaggt tetgatgtte tttaccaacc
10021 accacaaacc tctatcacct cagetgtttt gcagagtggt tttagaaaaa tggcattcee
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 tacttaagcet
10321 taaggttgat acagccaatc ctaagacacc taagtataag tttgttcgea ttcaaccagg
10381 acagactttt tcagtgttag cttgttacaa tggttcacca tctggtgttt accaatgtge
10441 tatgaggccce aatttcacta ttaagggttc attccttaat ggttcatgtg gtagtgttgg
10501 ttttaacata gattatgact gtgtctcttt ttgttacatg caccatatgg aattaccaac
10561 tggagttcat gctggecacag acttagaagg taacttttat ggaccttttg ttgacaggcea
10621 aacagcacaa gcagctggta cggacacaac tattacagtt aatgttttag cttggttota
10681 cgctgetgtt ataaatggag acaggtggtt tctcaatcga tttaccacaa ctcttaatga
10741 ctttaacctt gtggctatga agtacaatta tgaacctcta acacaagacc atgttgacat
10801 actaggacct ctttctgetc aaactggaat tgecgtttta 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 atgecttttt

11101 accttttgcet atgggtatta ttgctatgte tgcttttgea atgatgtttg tcaaacataa
11161 gcatgcattt ctctgtttgt ttttgttacc ttctcttgee actgtagctt attttaatat

11221 ggtctatatg cctgetagtt gggtgatgeg tattatgaca tggttggata tggttgatac
11281 tagtttgtct ggttttaage taaaagactg tgttatgtat gcatcagcetg tagtgttact
11341 aatccttatg acagcaagaa ctgtgtatga tgatggtgct aggagagtgt ggacacttat
11401 gaatgtcttg acactcgttt ataaagttta ttatggtaat gctttagatc aagcecatttc
11461 catgtgggct cttataatct ctgttacttc taactactca ggtgtagtta caactgtcat
11521 gtttttggee agaggtattg tttttatgtg tgttgagtat tgecctattt tettcataac
11581 tggtaataca cttcagtgta taatgctagt ttattgtttc ttaggctatt tttgtacttg
11641 ttactttgge ctcttttgtt tactcaaccg ctactttaga ctgactcttg gtgtttatga
11701 ttacttagtt tctacacagg agtttagata tatgaattca cagggactac tcccacccaa
11761 gaatagcata gatgccttca aactcaacat taaattgttg ggtgttgete gcaaaccttg
11821 tatcaaagta gccactgtac agtctaaaat gtcagatgta aagtgcacat cagtagtctt
11881 actctcagtt ttgcaacaac tcagagtaga atcatcatct aaattgtggg ctcaatgtgt
11941 ccagttacac aatgacattc tcttagctaa agatactact gaagcectttg aaaaaatggt
12001 ttcactactt tctgttttgc tttccatgea gggtgctgta gacataaaca agcetttgtga
12061 agaaatgctg gacaacaggg caaccttaca agctatagec tcagagttta gttcecttec
12121 atcatatgca gettttgeta ctgetcaaga agcettatgag caggetgttg ctaatggtga
12181 ttctgaagtt gttcttaaaa agttgaagaa gtctttgaat gtggctaaat ctgaatttga
12241 ccgtgatgea gecatgecaac gtaagttgga aaagatgget gatcaagcta tgacccaaat
12301 gtataaacag gctagatctg aggacaagag ggcaaaagtt actagtgcta tgcagacaat
12361 gcttttcact atgcttagaa agttggataa tgatgcactc aacaacatta tcaacaatge
12421 aagagatggt tgtgttcect tgaacataat acctcttaca acagcagceca aactaatggt
12481 tgtcatacca gactataaca catataaaaa tacgtgtgat ggtacaacat ttacttatgce
12541 atcagcattg tgggaaatce aacaggttgt agatgcagat agtaaaattg ttcaacttag
12601 tgaaattagt atggacaatt cacctaattt agcatggect cttattgtaa cagctttaag
12661 ggccaattct getgtcaaat tacagaataa tgagcettagt cetgttgeac tacgacagat
12721 gtettgtget gecggtacta cacaaactge ttgeactgat gacaatgegt tagcettacta
12781 caacacaaca aagggaggta ggtttgtact tgcactgtta tccgatttac aggatttgaa
12841 atgggctaga ttccctaaga gtgatggaac tggtactate tatacagaac tggaaccace
12901 ttgtaggttt gttacagaca cacctaaagg tcctaaagtg aagtatttat actttattaa
12961 aggattaaac aacctaaata gaggtatggt acttggtagt ttagctgcca cagtacgtct
13021 acaagctggt aatgcaacag aagtgectge caattcaact gtattatett tctgtgcttt
13081 tgctgtagat getgetaaag cttacaaaga ttatctaget agtgggggac aaccaatcac
13141 taattgtgtt aagatgttgt gtacacacac tggtactggt caggcaataa cagttacacc
13201 ggaagccaat atggatcaag aatcctttgg tggtgcatcg tgttgtctgt actgecgttg
13261 ccacatagat catccaaatc ctaaaggatt ttgtgactta aaaggtaagt atgtacaaat
13321 acctacaact tgtgctaatg accctgtggg ttttacactt aaaaacacag tctgtaccgt
13381 ctgcggtatg tggaaaggtt atggctgtag ttgtgatcaa ctccgegaac ccatgettca
13441 gtcagctgat geacaatcgt ttttaaacgg gtttgcggtg taagtgeage cegtettaca
13501 ccgtgeggea caggeactag tactgatgtc gtatacaggg cttttgacat ctacaatgat
13561 aaagtagctg gttttgctaa attcctaaaa actaattgtt gtcgettcca agaaaaggac
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13621 gaagatgaca atttaattga ttcttacttt gtagttaaga gacacacttt ctctaactac
13681 caacatgaag aaacaattta taatttactt aaggattgtc cagctgttge 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 cgtgtacgce aagcetttgtt aaaaacagta caattctgtg atgecatgeg aaatgetggt
14041 attgttggtg tactgacatt agataatcaa gatctcaatg gtaactggta tgatttcggt
14101 gatttcatac aaaccacgcec aggtagtgga gttcetgttg 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 tctgeattgt gcaaacttta atgttttatt ctctacagtg
14401 ttcccaccta caagttttgg accactagtg agaaaaatat ttgttgatgg tgttccattt
14461 gtagtttcaa ctggatacca cttcagagag ctaggtgttg tacataatca ggatgtaaac
14521 ttacatagct ctagacttag ttttaaggaa ttacttgtgt atgctgetga cectgetatg
14581 cacgctgctt ctggtaatct attactagat aaacgcacta cgtgcttttc agtagetgea
14641 cttactaaca atgttgcttt tcaaactgtc aaacccggta attttaacaa agacttctat
14701 gactttgcetg tgtctaaggg tttctttaag gaaggaagtt ctgttgaatt aaaacacttc
14761 ttctttgetc aggatggtaa tgetgetatc agegattatg 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 atgtcatcce tactataact
15061 caaatgaatc ttaagtatge cattagtgca aagaatagag ctcgcaccgt agetggtgte
15121 tctatctgta gtactatgac caatagacag tttcatcaaa aattattgaa atcaatagcc
15181 gecactagag gagctactgt agtaattgga acaagcaaat tetatggtgg ttggcacaac
15241 atgttaaaaa ctgtttatag tgatgtagaa aaccctcacc ttatgggttg ggattatcct
15301 aaatgtgata gagccatgee taacatgett agaattatgg cctcacttgt tcttgetege
15361 aaacatacaa cgtgttgtag cttgtcacac cgtttctata gattagctaa tgagtgtgct
15421 caagtattga gtgaaatggt catgtgtgge ggttcactat atgttaaacc aggtggaacc
15481 tcatcaggag atgccacaac tgcttatget aatagtgttt ttaacatttg tcaagetgtc
15541 acggccaatg ttaatgcact tttatctact gatggtaaca aaattgecga taagtatgte
15601 cgcaatttac aacacagact ttatgagtgt ctctatagaa atagagatgt tgacacagac
15661 tttgtgaatg agttttacge atatttgcgt aaacatttct caatgatgat actctctgac
15721 gatgctgttg tgtgtttcaa tagcacttat geatctcaag gtctagtgge tagcataaag
15781 aactttaagt cagttcttta ttatcaaaac aatgttttta tgtctgaage aaaatgttgg
15841 actgagactg accttactaa aggacctcat gaattttgct ctcaacatac aatgctagtt
15901 aaacagggtg atgattatgt gtaccttect tacccagatce catcaagaat cctaggggec
15961 ggctgttttg tagatgatat cgtaaaaaca gatggtacac ttatgattga acggttcgtg
16021 tctttagcta tagatgctta cccacttact aaacatccta atcaggagta tgctgatgte
16081 tttcatttgt acttacaata cataagaaag ctacatgatg agttaacagg acacatgtta
16141 gacatgtatt ctgttatgct tactaatgat aacacttcaa ggtattggga acctgagttt
16201 tatgaggcta tgtacacacc geatacagte ttacaggcetg ttgggegcttg tgttetttge
16261 aattcacaga cttcattaag atgtggtgct tgcatacgta gaccattctt atgttgtaaa
16321 tgctgttacg accatgtcat atcaacatca cataaattag tcttgtetgt taatccgtat
16381 gtttgcaatg ctccaggttg tgatgtcaca gatgtgacte aactttactt aggaggtatg
16441 agctattatt gtaaatcaca taaaccaccc attagttttc cattgtgtge taatggacaa
16501 gtttttggtt tatataaaaa tacatgtgtt ggtagcgata atgttactga ctttaatgea
16561 attgcaacat gtgactggac aaatgctggt gattacattt tagctaacac ctgtactgaa
16621 agactcaagc tttttgcage 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 acactagtge cacaagagca ctatgttaga
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16981 attactggct tatacccaac actcaatatc tcagatgagt tttctagcaa tgttgcaaat
17041 tatcaaaagg ttggtatgca aaagtattct acactccagg gaccacctgg tactggtaag
17101 agtcattttg ctattggcct agetctctac taccettetg ctegeatagt gtatacaget
17161 tgctctcatg ccgetgttga tgcactatgt gagaaggeat taaaatattt gectatagat
17221 aaatgtagta gaattatacc tgcacgtgct cgtgtagagt gttttgataa attcaaagtg
17281 aattcaacat tagaacagta tgtcttttgt actgtaaatg cattgcctga gacgacagcea
17341 gatatagttg tctttgatga aatttcaatg gccacaaatt atgatttgag tgttgtcaat
17401 gecagattac gtgctaagea ctatgtgtac attggegace ctgetcaatt acctgeacca
17461 cgcacattgc taactaaggg cacactagaa ccagaatatt tcaattcagt gtgtagactt
17521 atgaaaacta taggtccaga catgttcctc ggaacttgte ggegttgtee tgetgaaatt
17581 gttgacactg tgagtgcttt ggtttatgat aataagctta aagcacataa agacaaatca
17641 gctcaatgct ttaaaatgtt ttataagggt gttatcacge atgatgttte atctgcaatt
17701 aacaggccac aaataggegt ggtaagagaa ttccttacac gtaaccetge ttggagaaaa
17761 gctgtcttta tttcacctta taattcacag aatgetgtag cctcaaagat tttgggacta
17821 ccaactcaaa ctgttgattc atcacagggc tcagaatatg actatgtcat attcactcaa
17881 accactgaaa cagctcactc ttgtaatgta aacagattta atgttgctat taccagagea
17941 aaagtaggca tactttgcat aatgtctgat agagaccttt atgacaagtt gcaatttaca
18001 agtcttgaaa ttccacgtag gaatgtggca actttacaag ctgaaaatgt aacaggactc
18061 tttaaagatt gtagtaaggt aatcactggg ttacatccta cacaggceacc tacacaccte
18121 agtgttgaca ctaaattcaa aactgaaggt ttatgtgttg acatacctgg catacctaag
18181 gacatgacct atagaagact catctctatg atgggtttta aaatgaatta tcaagttaat
18241 ggttacccta acatgtttat cacccgegaa gaagctataa gacatgtacg tgcatggatt
18301 ggcttcgatg tcgaggggtg tcatgetact agagaagetg ttggtaccaa tttaccttta
18361 cagctaggtt tttctacagg tgttaaccta gttgctgtac ctacaggtta tgttgataca
18421 cctaataata cagatttttc cagagttagt gctaaaccac cgectggaga tcaatttaaa
18481 cacctcatac cacttatgta caaaggactt ccttggaatg tagtgcgtat aaagattgta
18541 caaatgttaa gtgacacact taaaaatctc tctgacagag tegtatttgt cttatgggcea
18601 catggctttg agttgacatc tatgaagtat tttgtgaaaa taggacctga gegeacctgt
18661 tgtctatgtg atagacgtge cacatgcettt tccactgcett cagacactta tgectgtteg
18721 catcattcta ttggatttga ttacgtctat aatccgttta tgattgatgt tcaacaatgg
18781 ggttttacag gtaacctaca aagcaaccat gatctgtatt gtcaagtcca tggtaatgea
18841 catgtagcta gttgtgatgce aatcatgact aggtgtctag ctgtecacga gtgetttgtt
18901 aagcgtgttg actggactat tgaatatcct ataattggtg atgaactgaa gattaatgeg
18961 gcttgtagaa aggttcaaca catggttgtt aaagcetgcat tattagcaga caaattccea
19021 gttettcacg acattggtaa ccctaaagct attaagtgtg tacctcaage tgatgtagaa
19081 tggaagttct atgatgcaca gecttgtagt gacaaagett ataaaataga agaattattc
19141 tattcttatg ccacacattc tgacaaattc acagatggtg tatgcctatt ttggaattge
19201 aatgtcgata gatatcctgc taattccatt gtttgtagat ttgacactag agtgctatct
19261 aaccttaact tgcetggttg tgatggtggce agtttgtatg taaataaaca tgcattccac
19321 acaccagctt ttgataaaag tgcttttgtt aatttaaaac aattaccatt tttctattac
19381 tctgacagtc catgtgagtc tcatggaaaa caagtagtgt cagatataga ttatgtacca
19441 ctaaagtctg ctacgtgtat aacacgttgce aatttaggtg gtgctgtctg tagacatcat
19501 gctaatgagt acagattgta tctcgatget tataacatga tgatctcage tggctttage
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 ggacattgcet
19861 gctaatactg tgatctggga ctacaaaaga gatgctccag cacatatate tactattggt
19921 gtttgttcta tgactgacat agccaagaaa ccaactgaaa cgatttgtge accactcact
19981 gtcttttttg atggtagagt tgatggtcaa gtagacttat ttagaaatge ccgtaatggt
20041 gttcttatta cagaaggtag tgttaaaggt ttacaaccat ctgtaggtce caaacaagcet
20101 agtcttaatg gagtcacatt aattggagaa gccgtaaaaa cacagttcaa ttattataag
20161 aaagttgatg gtettgtcca acaattacct gaaacttact ttactcagag tagaaattta
20221 caagaattta aacccaggag tcaaatggaa attgatttct tagaattage tatggatgaa
20281 ttcattgaac ggtataaatt agaaggctat gecttcgaac atatcgttta tggagatttt
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20341 agtcatagtc agttaggtgg tttacatcta ctgattggac tagctaaacg ttttaaggaa
20401 tcaccttttg aattagaaga ttttattcct atggacagta cagttaaaaa ctatttcata
20461 acagatgcgce aaacaggttc atctaagtgt gtgtgttctg ttattgattt attacttgat
20521 gattttgttg aaataataaa atcccaagat ttatctgtag tttctaaggt tgtcaaagtg
20581 actattgact atacagaaat ttcatttatg ctttggtgta aagatggeca tgtagaaaca
20641 ttttacccaa aattacaatc tagtcaagcg tggcaaccgg gtgttgctat gectaatctt
20701 tacaaaatgc aaagaatgct attagaaaag tgtgaccttc aaaattatgg tgatagtgeca
20761 acattaccta aaggcataat gatgaatgtc gcaaaatata ctcaactgtg tcaatattta
20821 aacacattaa cattagctgt accctataat atgagagtta tacattttgg tgctggttct
20881 gataaaggag ttgcaccagg tacagctgtt ttaagacagt ggttgectac gggtacgetg
20941 cttgtcgatt cagatcttaa tgactttgte tctgatgecag attcaacttt gattggtgat
21001 tgtgcaactg tacatacagc taataaatgg gatctcatta ttagtgatat gtacgaccct
21061 aagactaaaa atgttacaaa agaaaatgac tctaaagagg gttttttcac ttacatttgt
21121 gggtttatac aacaaaagct agctcttgga ggttcegtgg ctataaagat aacagaacat
21181 tcttggaatg ctgatcttta taagctcatg ggacacttcg catggtggac agectttgtt
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 tttatctett
21481 cttagtaaag gtagacttat aattagagaa aacaacagag ttgttatttc tagtgatgtt
21541 cttgttaaca actaaacgaa caatgtttgt ttttcttgtt ttattgccac tagtctctag
21601 tcagtgtgtt aatcttacaa ccagaactca attacccect geatacacta attctttcac
21661 acgtggtgtt tattaccctg acaaagtttt cagatcctca gttttacatt caactcagga
21721 cttgttctta cctttctttt ccaatgttac ttggttccat getatacatg tetctgggac
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 attctagtge gaataattgce acttttgaat atgtctctca
22081 gccttttett atggaccttg aaggaaaaca gggtaatttc aaaaatctta gggaatttgt
22141 gtttaagaat attgatggtt attttaaaat atattctaag cacacgccta ttaatttagt
22201 gegtgatcte cctcagggtt tttcggcttt agaaccattg gtagatttge caataggtat
22261 taacatcact aggtttcaaa ctttacttgc tttacataga agttatttga ctectggtga
22321 ttettettca ggttggacag ctggtgetge agcttattat gtgggttate ttcaacctag
22381 gacttttcta ttaaaatata atgaaaatgg aaccattaca gatgctgtag actgtgcact
22441 tgaccctcte tcagaaacaa agtgtacgtt gaaatcctte actgtagaaa aaggaatcta
22501 tcaaacttct aactttagag tccaaccaac agaatctatt gttagatttc ctaatattac
22561 aaacttgtgc ccttttggtg aagtttttaa cgecaccaga tttgeatetg tttatgcettg
22621 gaacaggaag agaatcagca actgtgttge tgattattct gtcctatata attccgeate
22681 attttccact tttaagtgtt atggagtgtc tcctactaaa ttaaatgatc tetgetttac
22741 taatgtctat gcagattcat ttgtaattag aggtgatgaa gtcagacaaa tcgctccagg
22801 gcaaactgga aagattgctg attataatta taaattacca gatgatttta caggcetgegt
22861 tatagcttgg aattctaaca atcttgattc taaggttggt ggtaattata attacctgta
22921 tagattgttt aggaagtcta atctcaaacc ttttgagaga gatatttcaa ctgaaatcta
22981 tcaggceggt agcacacctt gtaatggtot 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 acaatttgge agagacattg ctgacactac
23281 tgatgctgte cgtgatccac agacacttga gattettgac attacaccat gttettttgg
23341 tggtgtcagt gttataacac caggaacaaa tacttctaac caggttgctg ttctttatca
23401 ggatgttaac tgcacagaag tcectgttge tattcatgea gatcaactta ctectacttg
23461 gcgtgtttat tctacaggtt ctaatgtttt tcaaacacgt gcaggetgtt taataggggce
23521 tgaacatgtc aacaactcat atgagtgtga catacccatt ggtgcaggta tatgegcetag
23581 ttatcagact cagactaatt ctcctcggeg ggeacgtagt gtagetagte aatccatcat
23641 tgcctacact atgtcacttg gtgcagaaaa ttcagttgcet tactctaata actctattge
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23701 catacccaca aattttacta ttagtgttac cacagaaatt ctaccagtgt ctatgaccaa
23761 gacatcagta gattgtacaa tgtacatttg tggtgattca actgaatgca geaatctttt
23821 gttgcaatat ggcagttttt gtacacaatt aaaccgtgct ttaactggaa tagcetgttga
23881 acaagacaaa aacacccaag aagtttttgc acaagtcaaa caaatttaca aaacaccacc
23941 aattaaagat tttggtggtt ttaatttttc acaaatatta ccagatccat caaaaccaag
24001 caagaggtca tttattgaag atctactttt caacaaagtg acacttgcag atgctggcett
24061 catcaaacaa tatggtgatt gccttggtga tattgctget agagacctea tttgtgecaca
24121 aaagtttaac ggccttactg ttttgecacce tttgctcaca gatgaaatga ttgctcaata
24181 cacttctgcea ctgttagegg gtacaatcac ttetggttgg acctttggte caggtgetge
24241 attacaaata ccatttgcta tgcaaatgge 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 tagagctgeca gaaatcagag cttetgetaa tettgetget actaaaatgt cagagtgtgt
24661 acttggacaa tcaaaaagag ttgatttttg tggaaagggc tatcatctta tgtecttcee
24721 tcagtcagea cctcatggtg tagtcttett geatgtgact tatgtcectg cacaagaaaa
24781 gaacttcaca actgctcctg ccatttgtca tgatggaaaa geacactttc ctcgtgaagg
24841 tgtctttgtt tcaaatggea 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 tgaccgectc aatgaggttg ccaagaattt
25141 aaatgaatct ctcatcgatc tccaagaact tggaaagtat gagcagtata taaaatggec
25201 atggtacatt tggctaggtt ttatagetgg cttgattgee atagtaatgg tgacaattat
25261 gctttgetgt atgaccagtt getgtagttg tctcaaggge tgttgttctt gtggateetg
25321 ctgcaaattt gatgaagacg actctgagec agtgctcaaa ggagtcaaat tacattacac
25381 ataaacgaac ttatggattt gtttatgaga atcttcacaa ttggaactgt aactttgaag
25441 caaggtgaaa tcaaggatgc tactccttca gattttgttc gecgetactge aacgataceg
25501 atacaagcct cactcecttt cggatggctt attgttggeg ttgcacttct tgetgttttt
25561 cagagcgctt ccaaaatcat aaccctcaaa aagagatggce aactageact ctccaagggt
25621 gttcactttg tttgcaactt getgttgttg tttgtaacag tttactcaca cettttgete
25681 gttgctgctg gecttgaage cecttttete tatctttatg ctttagteta cttettgeag
25741 agtataaact ttgtaagaat aataatgagg ctttggcttt gctggaaatg ccgttccaaa
25801 aacccattac tttatgatge caactatttt ctttgctggce atactaattg ttacgactat
25861 tgtatacctt acaatagtgt aacttcttca attgtcatta cttcaggtga tggcacaaca
25921 agtcctattt ctgaacatga ctaccagatt ggtggttata ctgaaaaatg ggaatctgga
25981 gtaaaagact gtgttgtatt acacagttac ttcacttcag actattacca getgtactca
26041 actcaattga gtacagacac tggtgttgaa catgttacct tcttcatcta caataaaatt
26101 gttgatgagce ctgaagaaca tgtccaaatt cacacaatcg acggttcatc cggagttgtt
26161 aatccagtaa tggaaccaat ttatgatgaa ccgacgacga ctactagegt gectttgtaa
26221 gcacaagctg atgagtacga acttatgtac tcattcgttt cggaagagac aggtacgtta
26281 atagttaata gcgtacttct ttttcttget ttcgtggtat tettgetagt tacactagec
26341 atccttactg cgcttcgatt gtgtgcgtac tgetgeaata ttgttaacgt gagtcttgta
26401 aaaccttctt tttacgttta ctctcgtgtt aaaaatctga attcttctag agttcetgat
26461 cttctggtct aaacgaacta aatattatat tagtttttct gtttggaact ttaattttag
26521 ccatggcaga ttccaacggt actattaccg ttgaagagct taaaaagctce cttgaacaat
26581 ggaacctagt aataggtttc ctattcctta catggatttg tcttctacaa tttgectatg
26641 ccaacaggaa taggtttttg tatataatta agttaatttt cctctggetg ttatggccag
26701 taactttagc ttgttttotg cttgetgetg tttacagaat aaattggatc accggtggaa
26761 ttgctatcge aatggcttgt cttgtaggct tgatgtggct cagcetactte attgcettctt
26821 tcagactgtt tgcgegtacg cgttecatgt ggtcattcaa tccagaaact aacattctte
26881 tcaacgtgcc actccatggce actattctga ccagaccgcet tctagaaagt gaactcgtaa
26941 tcggagcetgt gatecttegt ggacatctte gtattgetgg acaccatcta ggacgetgtg
27001 acatcaagga cctgectaaa gaaatcactg ttgctacatc acgaacgctt tcttattaca
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27061 aattgggagc ttcgcagegt gtagcaggtg actcaggttt tgetgeatac agtcgetaca
27121 ggattggcaa ctataaatta aacacagacc attccagtag cagtgacaat attgctttge
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 getttatcac taccaagagt gtgttagagg tacaacagta
27481 cttttaaaag aaccttgcte ttctggaaca tacgagggca attcaccatt tcatcctcta
27541 gctgataaca aatttgcact gacttgcttt agcactcaat ttgcttttge ttgtectgac
27601 ggcgtaaaac acgtctatca gttacgtgee agatcagttt cacctaaact gttcatcaga
27661 caagaggaag ttcaagaact ttactctcca atttttetta ttgttgcgge aatagtgttt
27721 ataacacttt gcttcacact caaaagaaag acagaatgat tgaactttca ttaattgact
27781 tctatttgtg ctttttagee tttctgetat tecttgtttt aattatgett attatctttt

27841 ggttctcact tgaactgcaa gatcataatg aaacttgtca cgectaaacg aacatgaaat
27901 ttcttgtttt cttaggaatc atcacaactg tagctgceatt tcaccaagaa tgtagtttac
27961 agtcatgtac tcaacatcaa ccatatgtag ttgatgaccc gtgtectatt cacttctatt
28021 ctaaatggta tattagagta ggagctagaa aatcagceacc tttaattgaa ttgtgcgteg
28081 atgaggctgg ttctaaatca cccattcagt acatcgatat cggtaattat acagtttect
28141 gtttaccttt tacaattaat tgccaggaac ctaaattggg tagtcttgta gtgegttgtt
28201 cgttctatga agacttttta gagtatcatg acgttcgtgt tgttttagat ttcatctaaa

28261 cgaacaaact aaaatgtctg ataatggacc ccaaaatcag cgaaatgcac cccgeattac
28321 gtttggtgga ccctcagatt caactggeag taaccagaat ggagaacgcea gtggggegeg
28381 atcaaaacaa cgtcggcecce aaggtttace caataatact gegtettggt tcaccgetet
28441 cactcaacat ggcaaggaag accttaaatt ccctcgagga caaggegttc caattaacac
28501 caatagcagt ccagatgacc aaattggcta ctaccgaaga gctaccagac gaattcgtgg
28561 tggtgacggt aaaatgaaag atctcagtcc aagatggtat ttctactace taggaactgg
28621 gccagaaget ggacttcect atggtgetaa caaagacgge atcatatggg ttgcaactga
28681 gggagccettg aatacaccaa aagatcacat tggcacccge aatcctgeta acaatgetge
28741 aatcgtgcta caacttectc aaggaacaac attgccaaaa ggcttetacg cagaagggag
28801 cagaggcgge agtcaagcct cttctcgtte ctcatcacgt agtcgecaaca gttcaagaaa
28861 ttcaactcca ggcagcagta ggggaacttc tectgetaga atggetggea atggeggtga
28921 tgctgctctt getttgetge tgcttgacag attgaaccag cttgagagea aaatgtetgg
28981 taaaggccaa caacaacaag geccaaactgt cactaagaaa tetgetgetg aggettetaa
29041 gaagcctcgg caaaaacgta ctgecactaa agcatacaat gtaacacaag ctttcggeag
29101 acgtggtcca gaacaaacce aaggaaattt tggggaccag gaactaatca gacaaggaac
29161 tgattacaaa cattggccgce aaattgeaca atttgecece agegcttcag cgttettcgg
29221 aatgtcgege attggeatgg aagtcacace ttcgggaacg tggttgacct acacaggtge
29281 catcaaattg gatgacaaag atccaaattt caaagatcaa gtcattttgc tgaataagca
29341 tattgacgca tacaaaacat tcccaccaac agagectaaa aaggacaaaa agaagaagge
29401 tgatgaaact caagccttac cgcagagaca gaagaaacag caaactgtga ctcttcttce
29461 tgctgeagat ttggatgatt tctccaaaca attgecaacaa tccatgagea gtgetgacte
29521 aactcaggcc taaactcatg cagaccacac aaggcagatg ggctatataa acgttttcge
29581 ttttcegttt acgatatata gtctactctt gtgcagaatg aattctcgta actacatage
29641 acaagtagat gtagttaact ttaatctcac atagcaatct ttaatcagtg tgtaacatta
29701 gggaggactt gaaagagcca ccacattttc accgaggeca cgeggagtac gatcgagtgt
29761 acagtgaaca atgctaggga gagctgecta tatggaagag cectaatgtg taaaattaat
29821 tttagtagtg ctatccccat gtgattttaa tagettctta ggagaatgac aaaaaaaaaa
29881 aaaaaaaaaa aaaaaaaaaa aaa

Rattus norvegicus troponin T2, cardiac type (Tnnt2), nRNA

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 | 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 | to 1096)
AUTHORS LiuY, 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 (Rc¢TnT), 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 ] 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"
ene 1..1096
/gene="Tnnt2"
/gene_synonym="Ctt; CTTG; RATCTTG; Tnnt3"
/mote="troponin T2, cardiac type"
/db_xref="GenelD:24837"
/db_xref="RGD:3882"
CDS 1..900
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/gene="Tnnt2"
/gene_synonym="Ctt; CTTG; RATCTTG; Tnnt3"
/mote="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="GenelD: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=EC0:0000250|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=EC0:0000244|PubMed:22673903; propagated from
UniProtKB/Swiss-Prot (P50753.2); phosphorylation site"
misc_feature 613..615
/gene="Tnnt2"
/gene_synonym="Ctt; CTTG; RATCTTG; Tnnt3"
/mote="Phosphothreonine, by PKC/PRKCA.
/evidence=EC0:0000250|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=EC0:0000250|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=ECO0:0000305|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=ECO0:0000250|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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€xon

€xon

€xon

€xon

€xon

€xon

€xon

€xon

€xon

€xon

€xon

€xon

€xon

ORIGIN

/gene="Tnnt2"
/gene_synonym="Ctt; CTTG; RATCTTG; Tnnt3"
/inference="alignment:Splign:2.0.8"

50..79
/gene="Tnnt2"
/gene_synonym="Ctt; CTTG; RATCTTG; Tnnt3"
/inference="alignment:Splign:2.0.8"

80..166
/gene="Tnnt2"
/gene_synonym="Ctt; CTTG; RATCTTG; Tnnt3"
/inference="alignment:Splign:2.0.8"

167..202
/gene="Tnnt2"
/gene_synonym="Ctt; CTTG; RATCTTG; Tnnt3"
/inference="alignment:Splign:2.0.8"

203..236
/gene="Tnnt2"
/gene_synonym="Ctt; CTTG; RATCTTG; Tnnt3"
/inference="alignment:Splign:2.0.8"

237..300
/gene="Tnnt2"
/gene_synonym="Ctt; CTTG; RATCTTG; Tnnt3"
/inference="alignment:Splign:2.0.8"

301..417
/gene="Tnnt2"
/gene_synonym="Ctt; CTTG; RATCTTG; Tnnt3"
/inference="alignment:Splign:2.0.8"

418..495
/gene="Tnnt2"
/gene_synonym="Ctt; CTTG; RATCTTG; Tnnt3"
/inference="alignment:Splign:2.0.8"

496..606
/gene="Tnnt2"
/gene_synonym="Ctt; CTTG; RATCTTG; Tnnt3"
/inference="alignment:Splign:2.0.8"

607..612
/gene="Tnnt2"
/gene_synonym="Ctt; CTTG; RATCTTG; Tnnt3"
/inference="alignment:Splign:2.0.8"

613..722
/gene="Tnnt2"
/gene_synonym="Ctt; CTTG; RATCTTG; Tnnt3"
/inference="alignment:Splign:2.0.8"

723..813
/gene="Tnnt2"
/gene_synonym="Ctt; CTTG; RATCTTG; Tnnt3"
/inference="alignment:Splign:2.0.8"

814..854
/gene="Tnnt2"
/gene_synonym="Ctt; CTTG; RATCTTG; Tnnt3"
/inference="alignment:Splign:2.0.8"

855..1096
/gene="Tnnt2"
/gene_synonym="Ctt; CTTG; RATCTTG; Tnnt3"
/inference="alignment:Splign:2.0.8"
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1 atgtctgacg ccgaggaaga ggtggtgeag tacgaggagg aacaggaaga ggaagactgg
61 agcgaagaag aggaagacga gcaagaggag geagtggage aggaggatgg teaggcegag
121 cctgatcceg agggtgagge agaggeagag gaggacaagg cagaagaggt tggtcetgat
181 gaagaagcca gagatgctga agatggteca gtagaggact ccaaacccaa geccageagg
241 ctcttcatge ccaacttggt gccacccaag atcectgacg gagagagagt ggactttgat
301 gacatccaca ggaagcgcat ggagaaggac ctgaacgagce tgeagactct gatcgagget
361 cacttcgaga acaggaagaa ggaggaagag gagctcattt ctctcaaaga caggatcgaa
421 aagcgtcggg cagagegggce tgaacageag cgtattcgea atgaacgaga gaaggaaagg
481 cagaaccgce tggetgaaga gagggcecgg cgtgaggagg aggagaacag gaggaaggct
541 gaagatgagg cccggaagaa gaaggcetctg tccaacatga tgeattttgg agggtacate
601 cagaaggctc agacagagcg gaagagtggg aagagacaga cagagcgaga gaagaagaag
661 aagattctgg cagagaggag gaaggtgctg gecatcgacce acctgaatga agaccagcetg
721 agagagaagg ccaaggagct atggcagagt atccacaacc tagaggcega gaagttcgac
781 ctgcaggaaa agttcaagca gcagaaatat gaaatcaacg ttctgcgaaa caggatcaac
841 gacaaccaga aagtctccaa aactcgtggg aaggcecaaag tcaccgggeg ttggaaatag
901 atggaactgt gttcgacaaa getetgttce ttgectgtge cettgeectg tgaatcccag
961 ctctaggtct tgccaggeac cegatgeaga cteetgtetg gaaagtagga getgacctag
1021 ctagaagcca gtactctgee tgaceectat gececacacea cgtcaggaat aaaaagecag
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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A

Homo sapiens microRNA 1207 (MIR1207), microRNA

NCBI Reference Sequence: NR 031612.1

FASTA Graphics

Go to:

LOCUS  NR 031612 87bp 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 YanY, SuM and Qin B.
TITLE CircHIPK3 promotes colorectal cancer cells proliferation and
metastasis via modulating of miR-1207-5p/FMNL?2 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/FMNL?2 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 Pvtl 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, 1034 (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
Pvtl, as mediators of extracellular matrix accumulation in the
kidney: implications for diabetic nephropathy
JOURNAL PLoS One 8 (10), 77468 (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-betal.
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 CFHRS nephropathy
JOURNAL PLoS One 7 (2), 31021 (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
Al
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 I 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

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"
ene 1..87

/gene="MIR1207"
/gene_synonym="hsa-mir-1207; MIRN1207"
/note="microRNA 1207"
/db_xref="GenelD:100302175"
/db_xref="HGNC:HGNC:35273"
/db_xref="miRBase:M10006340"

precursor RNA 1..87
/gene="MIR1207"
/gene_synonym="hsa-mir-1207; MIRN1207"
/product="microRNA 1207"
/db_xref="GenelD:100302175"
/db_xref="HGNC:HGNC:35273"
/db_xref="miRBase:M10006340"

exon 1..87
/gene="MIR1207"
/gene_synonym="hsa-mir-1207; MIRN1207"
/inference="alignment:Splign:2.1.0"

ncRNA 8..28
/mcRNA_class="miRNA"
/gene="MIR1207"
/gene_synonym="hsa-mir-1207; MIRN1207"
/product="hsa-miR-1207-5p"
/db_xref="miRBase:MIMATO0005871"
/db_xref="GenelD:100302175"
/db_xref="HGNC:HGNC:35273"
/db_xref="miRBase:M10006340"

ncRNA 52..69
/mcRNA_class="miRNA"
/gene="MIR1207"
/gene_synonym="hsa-mir-1207; MIRN1207"
/product="hsa-miR-1207-3p"
/db_xref="miRBase:MIMATO0005872"
/db_xref="GenelD:100302175"
/db_xref="HGNC:HGNC:35273"
/db_xref="miRBase:M10006340"

ORIGIN

PRIMARY IDENTIFIER PRIMARY SPAN COMP

1 geagggctgg cagggaggct gggagggact ggctgggtet ggtagtgggc atcagetgge

61 cctcatttct taagacagca cttetgt

59



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

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 | to 8§28)
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 | to 8§28)
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 MuT, 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: FTHI 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 ] 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 [EC0:0000332]
RNAseq introns :: single sample supports all introns
SAMDO00052296, 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

€xon

CDS

misc

/organism="Rattus norvegicus"
/mol_type="mRNA"
/strain="W"
/db_xref="taxon:10116"
/chromosome="1"
/map="1q43"
1..828
/gene="Fth1"
/gene_synonym="Fth"
/note="ferritin heavy chain 1"
/db_xref="GenelD:25319"
/db_xref="RGD:2635"
1..241
/gene="Fth1"
/gene_synonym="Fth"
/inference="alignment:Splign:2.0.8"
128..676
/gene="Fth1"
/gene_synonym="Fth"
/EC number="1.16.3.1"
/mote="Ferritin subunit H; ferritin, heavy polypeptide 1;
ferritin H subunit"
/codon_start=1
/product="ferritin heavy chain"
/protein_id="NP_036980.1"
/db_xref="GenelD:25319"
/db_xref="RGD:2635"
/translation="MTTASPSQVRQNYHQDSEAAINRQINLELYASYVYLSMSCYFDR
DDVALKNFAKYFLHQSHEEREHAEKLMKLQNQRGGRIFLQDIKKPDRDDWESGLNAME
CALHLEKSVNQSLLELHKLATDKNDPHLCDFIETHYLNEQVKSIKELGDHVTNLRKMG
APESGMAEYLFDKHTLGHGDES"

feature 128..130

misc

/gene="Fth1"

/gene_synonym="Fth"

/note="N-acetylmethionine.
/evidence=ECO0:0000250|UniProtKB:P02794; propagated from
UniProtKB/Swiss-Prot (P19132.3); acetylation site"

feature 131..133

€xon

€xon

€xon

/gene="Fth1"
/gene_synonym="Fth"
/note="N-acetylthreonine, in Ferritin heavy chain,
N-terminally processed.
/evidence=EC0:0000250|UniProtKB:P02794; propagated from
UniProtKB/Swiss-Prot (P19132.3); acetylation site"
242..388
/gene="Fth1"
/gene_synonym="Fth"
/inference="alignment:Splign:2.0.8"
389..514
/gene="Fth1"
/gene_synonym="Fth"
/inference="alignment:Splign:2.0.8"
515..828
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/gene="Fth1"

/gene_synonym="Fth"

/inference="alignment:Splign:2.0.8"

ORIGIN
1 acagtgcttg aacggaacce ggtgctcgac cecetecgacce cecgeecggec getttgagee

61 tgagcccttt gcaacttcgt cgetecgecg ctecagegte gecteegege ctegeeccage
121 cgcecatcatg accaccgegt cteectcgea agtgegeecag aactaccace aggactegga
181 ggctgecate aaccgecaga tcaacctgga gttgtatgec tectacgtet atctgtceat
241 gtcttgttat tttgaccggg atgatgtgge cctgaagaac tttgecaaat actttctcea
301 tcaatctcat gaagagaggg aacatgctga gaaactgatg aagetgeaga accagegagg
361 tggacgaatc ttcctgecagg atataaagaa acctgaccgt gatgactggg agagegggct
421 gaatgcaatg gagtgtgcac tgcacttgga aaagagtgtg aatcagtcac tactggaact
481 tcacaaactg gctactgaca agaatgatcc ccacttatgt gacttcattg agacgcatta
541 cctgaatgag caggtgaaat ccattaaaga actgggtgac cacgtgacca acttacgcaa
601 gatgggagce cctgaatctg geatggeaga atatetettt gacaagcaca cectgggaca
661 cggtgatgag agctaagcetg acgtceccaa ggecatgtga ctttactggt cactgaggea
721 gtgcatgcat gtcaggetge ctttatcttt tctataagtt gcaccaaaac atctgcttaa
781 aagttcttta atttgtacca tttcttcaaa taaagaattt tggtacce

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 | 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.echime-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"

ene 1..1711
/gene="esrs34¢10-5"
CDS 193..1563

/gene="esrs34¢10-5"
/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
PLAPALAACGCKVPMISGRALAHTGGTLDKLESIPGFSITHQSVGQMKKILEEVGCCIV
GQTENLVPADKVLYAIRDATATVDSMPLVTASIISKKGAESLCALILDVKYGKAAVFK
DIASAREMAQSLVEVGNKLGVHTGAALSRMDNPIGLCIGNSLEVLESLECLKGRGPPD
LQGLVTCLGGRLLSISGKAPTPESGEQEIARVLADGTALRKFQAMLEAQGVSAENARI
LCSMDADYFRVLRRAQSEVVLEAQAEGTVLEVDGMTIAEVLHKLGAGRTKAGEPINHS
VGAKLLVTAGMKVKKGDPWVRVHFETPPFNAKLQACFQEALVIGSLDCDRTQDTPLVS
EFILPE"
ORIGIN
1 gtgactttcg gtttctactg taagaaacge gecagecagggg gtggtaggaa ccagggeagg
61 attgaagcag ggaccgtgag ggttggtgag gaggtggtee gggatecttt ggettcggeg
121 geggaactgg actgggagge cggegaagga caggetggac cgggaggtte gagetgggea
181 ggtctaaatc aaatggagaa tcatatggag aacgcagtta gettccecga getgatcegg
241 aagaagaggg atggggaaca gttcaccecg gaggagattc gagegttegt getggecegte
301 aaaaacagca caattcaaga agcccagata ggggcecatge tgatggegat ttggcagaag
361 ggcatggttg ccgaggagac getggeactg acgegegaga tgatgetgte cggagaggte
421 ctcacctgge cggeggagtg ggeggggcte gtgatggaca agceattccac aggtegegtg
481 ggagacaagg tcagcctace cectggeeceeg geactggegg cetgeggcetg taaggtgecc
541 atgatcagtg gcagagcectt ggctcacaca ggtggaacge tggacaaget ggagtecatt
601 ccggggttca geatccatea gtecgttgge cagatgaaga agatcttaga ggaagtegge
661 tgttgcattg tgggtcagac ggagaacctg gtcecggeeg ataaggtgct gtacgcecatt
721 agggatgcca cegecactgt ggacagceatg ccactegtta cagegtegat tatctcaaag
781 aaaggggctg agtetetgtg cgeectgatt ctggatgtga agtacgggaa ggetgetgtg
841 ttcaaggaca tcgccagege cagggagatg gegeagteee tggtggaagt ggggaacaaa
901 ctgggcgtce acactggage cgecctcage aggatggaca accccatecgg getgtgeate
961 ggaaactccc tggaggtect ggagtecetg gagtgectga agggeegegg accteetgac
1021 ctgcaggggc tggtecacctg tctgggagga cgecttttgt cgattagtge gaaggetece
1081 accccagaga gecggggagea ggagattgee cgggtettgg cggacgggac ggecttgege
1141 aagttccagg ccatgetgga ggeccagggg gtgtecgeag agaacgeceg catectgtge
1201 tccatggacg cggactactt ccgagtettg aggegggcecc agtcggaggt ggtgctagaa
1261 gcacaggecgg aaggcacagt gttggaggta gatggcatga caatcgecga agtgcttcac
1321 aagttggggg cagggcgeac taaggecagga gaaccaatca atcacagtgt cggggegaag
1381 cttctggtca ccgeagggat gaaggtaaag aaaggtgacce cetgggtcag ggtecactte
1441 gagacgccge cgttcaatge caagetccag geetgettee aggaggeget ggtgatcggg
1501 agcttggact gtgaccgtac ccaggacacc cctetagtet ctgagttcat ccttccagaa
1561 tgacgctect ggtctggtgt ggaacagetg cegtectctc tttttgecat gggacaatca
1621 aaccaaggcc tcaatgcaat gaaaatcgca aaccaatgta atctggeage 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 | 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 /mote="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 tcgeceaccea tggagataca cctacattge atgaatatat gttagatttg caaccagaga
121 caactgatct ctactgttat gagcaattaa atgacagctc agaggaggag gatgaaatag
181 atggtccage tggacaagca gaaccggaca gageecatta caatattgta accttttgtt
241 gcaagtgtga ctctacgctt cggttgtgeg tacaaageac acacgtagac attcgtactt
301 tggaagacct gttaatgggce acactaggaa ttgtgtgcee catctgttct cagaaaccag
361 gatctgaagg taggggaagt ttgcttactt gcggtegacgt cgaagagaat ccaggaccag
421 atggccgceaa catgecgege geteececget gecgageegt gegeteectg ctgegeagee
481 actaccgcga ggtgetgeeg ctggecacgt tegtgeggeg cetggggece cagggetgge
541 ggctggtgea gegeggggac ccggeggctt teecgegeget ggtggeccag tgectggtgt
601 gcgtgeectg ggacgecacgg cegecececg cegececcte cttecegeeag gtgteetgee
661 tgaaggagct ggtggccega gtgetgeaga ggetgtgega gegeggegeg aagaacgtgc
721 tggecttegg cttcgegetg ctggacgggg cecegeggggg ceecececgag gecttcacca
781 ccagcgtgeg cagcetacctg cccaacacgg tgaccgacge actgeggggg ageggggcgt
841 gggggctgct getgegeege gtgggegacg acgtgetggt tcacctgetg geacgetgeg
901 cgctctttgt getggtggct cccagetgeg cetaccaggt gtgegggecg cegetgtace
961 agctcggege tgecactcag geccggecce cgecacacge tagtggacee cgaaggegte
1021 tgggatgcga acgggectgg aaccatageg tcagggagge cggggteece ctgggectge
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1081 cagceccggg tgegaggagg cgegggggca gtgccageeg aagtetgeeg ttgeccaaga
1141 ggceccaggeg tggegetgee cetgageegg ageggacgee cgttgggeag gggteetggg
1201 cccacceggg caggacgegt ggaccgagtg accgtggttt ctgtgtggtg tcacctgeca
1261 gacccgecga agaagcecacc tetttggagg gtgcgctete tggecacgege cactccecace
1321 catccgtggg ccgecageac cacgegggcece cececatecac atcgeggeca ccacgtecct
1381 gggacacgcc ttgteecceeg gtgtacgeecg agaccaagea cttectetac tectcaggeg
1441 acaaggagca getgeggecec tecttectac tcagetetet gaggeccage ctgactggeg
1501 ctcggaggct cgtggagacc atctttetgg gttccaggee ctggatgeea gggactecee
1561 gcaggttgee cegectgeee cagegctact ggcaaatgeg geecctgttt ctggagetge
1621 ttgggaacca cgegeagtge ccctacgggg tgetectcaa gacgeactge cegetgegag
1681 ctgcggtecac cccageagee ggtgtetgtg cccgggagaa geeccagggce tetgtggegg
1741 cccecgagga ggaggacaca gaccecegte geectggtgea getgeteege cageacagea
1801 gceectggea ggtgtacgge ttegtgeggg cetgeetgeg ceggetggtg cecccaggee
1861 tctggggcete caggecacaac gaacgeegct teectcaggaa caccaagaag ttcatcteee
1921 tggggaagca tgccaagcte tegetgecagg agetgacgtg gaagatgage gtgegggact
1981 gcegcttggct gegeaggage ccaggggttg getgtgttce ggecgeagag cacegtetge
2041 gtgaggagat cctggccaag ttectgeact ggetgatgag tgtgtacgte gtegagetge
2101 tcaggtcttt cttttatgtc acggagacca cgtttcaaaa gaacaggctc tttttctacc

2161 ggaagagtgt ctggagcaag ttgcaaagcea ttggaatcag acagcacttg aagagggtgc
2221 agctgeggga getgtcggaa geagaggtca ggeageatcg ggaagecagg cecgeectge
2281 tgacgtccag actcegette atceccaage ctgacgggcet geggecegatt gtgaacatgg
2341 actacgtcgt gggagecaga acgttccgea gagaaaagag ggecgagegt cteacctega
2401 gggtgaaggc actgttcage gtgetcaact acgageggge geggegeeee ggeetectgg
2461 gcgectetgt getgggectg gacgatatec acagggectg gegeacctte gtgetgegtg
2521 tgegggeeca ggaccegecg cetgagetgt actttgtcaa ggtggatgtg acgggegegt
2581 acgacaccat cccccaggac aggetcacgg aggtcatcge cageatcatc aaacceccaga
2641 acacgtactg cgtgegtegg tatgeegtgg tccagaagge cgeccatggg cacgtecgea
2701 aggccttcaa gageccacgte tctaccttga cagaccteca gecgtacatg cgacagtteg
2761 tggctcacct gcaggagace agecegetga gggatgecgt cgteatcgag cagagetect
2821 ccctgaatga ggecageagt ggectettcg acgtettect acgctteatg tgecaccacg
2881 ccgtgegeat caggggceaag tectacgtee agtgecaggg gatccegeag ggetecatee
2941 tctecacget getctgeage ctgtgetacg gegacatgga gaacaagetg tttgecgggga
3001 ttcggeggga cgggcetgete ctgegtttgg tggatgattt cttgttggtg acacctcace

3061 tcacccacge gaaaacctte ctcaggaccc tggtecgagg tgtecctgag tatggetgcg
3121 tggtgaactt gcggaagaca gtggtgaact tcectgtaga agacgaggec ctgggtggea
3181 cggcttttgt tcagatgeeg geeccacggec tattecectg gtgcggectg ctgetggata
3241 cccggaccet ggaggtgeag agegactact ccagetatge ccggacctee atcagageca
3301 gtctcacctt caaccgegge ttcaaggetg ggaggaacat gegtcgeaaa ctetttgggg
3361 tcttgcggct gaagtgtcac agectgttte tggatttgeca ggtgaacage ctccagacgg
3421 tgtgcaccaa catctacaag atcctectge tgcaggegta caggtttcac geatgtgtge
3481 tgcagctccc atttcatcag caagtttgga agaaccccac atttttectg cgegteatet

3541 ctgacacggce ctcectetge tactccatee tgaaagecaa gaacgeaggg atgtcgetgg
3601 gggccaaggg cgecgecgge cetetgeect ccgaggeegt geagtggetg tgccaccaag
3661 cattcctget caagetgact cgacaccgtg tcacctacgt gecactectg gggteactca
3721 ggacagccca gacgeagetg agtcggaage teceggggac gacgetgact geectggagg
3781 ccgeagecaa cecggeactg cectcagact tcaagaccat cetggactga ggatccaatt
3841 ctaccgggta ggggaggcge ttttcccaag geagtetgga geatgegett tagcageeee
3901 gctgggceact tggegetaca caagtgge

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 | 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 ccatccacge tgttttgace tccatagaag acaccgactc tactagagga tetatttceg

61 gtgaattcge cacccatcga acaacgagaa tcaagatcac tgagctaaat cccecacctga
121 tgtgtgtect ttgtggageg 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 tttatgcage tcatccttet getgatgetg ccaatggcete 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 gattgatgtce atgtatgagg
661 aggaaccttt aaaggattat tatacactaa tggatattgc ctacatttat acctggagaa
721 ggaatggtce acttccattg aaatacagag ttcgacctac ttgtaaaaga atgaagatca
781 gtcaccagag agatggactg acaaatgctg gagaactgga aagtgactct gggagtgaca
841 aggccaacag cccagcagga ggtattcect ccacctette ttgtttgect agecccagta
901 ctccagtgea gtctceteat ccacagttte ctcacattte cagtactatg aatggaacca
961 gcaacagccc cageggtaac caccaatctt cttttgecaa tagacctcga aaatcatcag
1021 taaatgggtc atcagcaact tcttetggtg gatctgaagg taggggaagt ttgettactt
1081 gcggtgacgt cgaagagaat ccaggaccag atggecgeaa catgecgege geteecegcet
1141 gcegageegt gegeteectg ctgegeagece actaccgega ggtgetgeeg ctggecacgt
1201 tcgtgeggeg cetggggece cagggetgge ggetggtgea gegeggggac cecggeggctt
1261 tccgegeget ggtggeccag tgectggtgt gegtgeectg ggacgeacgg cegeceeecg
1321 ccgececccte cttecegecag gtgtectgee tgaaggaget ggtggecega gtgetgeaga
1381 ggctgtgega gecgeggegeg aagaacgtgce tggecttegg cttegegetg ctggacgggg
1441 ccecgeggggg ceeceecegag geettcacea ccagegtgeg cagetacctg cccaacacgg
1501 tgaccgacge actgeggggg ageggggegt gggggctget getgegeege gtgggegacg
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1561 acgtgcetggt tcacctgetg geacgetgeg cgetetttgt getggtggct cccagetgeg

1621 cctaccaggt gtgcgggecg cecgetgtace agetcggege tgecactcag geeeggeecee
1681 cgecacacge tagtggacce cgaaggegte tgggatgega acgggectgg aaccatageg
1741 tcagggaggc cggggteece ctgggectge cageceeggg tgecgaggagg cgegggggcea
1801 gtgccageeg aagtetgeeg ttgecccaaga ggeccaggeg tggegetgee cetgageegg
1861 agcggacgcee cgttgggcag gggteetggg cccacceggg caggacgegt ggaccgagtg
1921 accgtggttt ctgtgtggetg tcacctgeca gaccegeega agaageceacc tetttggagg
1981 gtgcgctete tggecacgege cactccecace catccgtggg ccgecageac cacgegggec
2041 ccccatccac atcgeggecea ccacgteect gggacacgec ttgteceeeg gtgtacgeeg
2101 agaccaagca cttcctetac tectcaggeg acaaggagea getgeggecc tecttectac
2161 tcagctctct gaggeccage ctgactggeg ctcggaggcet cgtggagacc atctttetgg
2221 gttecaggece ctggatgeea gggactecee geaggttgee cegeetgeee cagegetact
2281 ggcaaatgcg geccctgttt ctggagetge ttgggaacca cgegeagtge cectacgggg
2341 tgctcctcaa gacgeactge cecgetgegag ctgeggteac cccageagece ggtgtetgtg
2401 cccgggagaa geccecaggge tetgtggegg ceeccgagga ggaggacaca gaceceegte
2461 gectggtgea getgetecge cageacagea geecetggea ggtgtacgge ttegtgeggg
2521 cctgeetgeg ceggetggtg cecceccaggec tetggg

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 | 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 | 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
HNENDLKGSSTNLKSLCEPIVNNKTSSTSSDFIYQNWVR"
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 attttgcectt ctcctataga aacaattcac gaaaacgagt ataacactga

361 tattggtagt tctttacgac ctgcaattat agaagaaaaa gaggtcgaag aagacgttag

421 tgataattta aaaaaaaatg agcaaaaccc tcgtaaaatc tcaagaaaaa atgcatgggg

481 aaatttgtct tacgcagatt taatatgtca ggcaatccaa gegtcaccag accaacgttt

541 aactctttcg caaatatatg actggatggt tagaaacata tcatacttta aagataaagg

601 ggattctaca tcaagtgcag gttggaagaa ttctattcgt cataacttgt ctetgecacag

661 tcgattcatg cgtgttcaga atgataccaa tggaaagage tcgtattgge taataaaccc

721 agatgcaaaa gcagggaaat caagtcggeg ccgegetggt tcagttgatg gacaacctaa

781 ggaaaaaaat aaaagagtgc gaactaagaa acatcaaagc attgatgaca tcacttctct

841 ttctccageg aatacgecgt taaagcaaaa tcattcttac gaaaatctct taagegtate

901 ttcgecgtgt tcaageactg attctctttc aaatgttgaa gagattagtt ccgaacgtgt

961 ttgcagcecc aattacgegt cttctgatat aaatagtcct tacactggtg atagttttge

1021 ccgaccacgc tcaacgtcga cagtatctgt tcaaagtaac attaatccat ccgagcttga

1081 ggatgattta aagcgcatag atcaacaaag cgtaatatcg tttcgtgttg atgatgagte

1141 ttccgatcaa tttagcctaa getcaattaa tctagatgat tcaatgaaaa aaataacaga

1201 aaaaaaactg tcgaaaagcg aagaaacaaa ttttttatta tcaaaccgec aaagtactga

1261 ctetttcacg agtaacgact ctgggtatga cggttctgtt tatttttcac cacattcaaa

1321 tttcaatagg tgcggccaaa atttaccgat gatatcttct cctaacagea taacaccatt

1381 ccaacaaact gcatacaatc ctggatttcc gatgcaagta cgcgatataa atcaaaatag

1441 ttattttatg caccaacaat ttgataccac ttttaatggt gataattttg tacgttcgec

1501 aagcagactt aaacattatg acgctgataa atcttataat gcgttagtaa acaatattag

1561 cgaaaactgt tcatctagtc aaacttatat ttcaaaaggg cagagagtaa acttagacga

1621 ctgcttttat agtcaaaata ttctgeccte geataacgta tatgatatge ttgataccat

1681 tccaagegac ttagaccatg taaagetcta cagttttgaa gatcctcatc aattagcaat

1741 agatttaaac cagataattg aaaacgattt aaagggatcc tcaacaaatt taaagtcget

1801 ttgtgagcec 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 cacggecttc 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 | 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 | 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

source

ORIGIN

Location/Qualifiers

1..3231
/organism="Hydra vulgaris"
/mol_type="mRNA"
/strain="AEP"
/db_xref="taxon:6087"

120..2786
/note="Cniwi"
/codon_start=1
/product="PTWI"
/protein_id="AFQ20832.1"
/translation="MTGRARGRSRGRGGGNEDAPQPPVGVQPEPYQAPAGRGRSRGSV
PLQHAQPPQPAQPQQTAQPQQPAKVPPSDQRQQQMSSLPADMSKLQVRDVPPRDERRR
RGFGLEDSHVLKTREEGQLKVGTFGQQVEIVSNFFKVDFRSADLHLYNVVFDPDVQSS
KFRHAMLHKIDDVIGSTRCFDGMIMYLPKKLSEPVTKLSVKTNKNEDISITITHRCAV
PANSPSVVQLMNILFKKQLKILNMQQIGRHYFNPDRKIDVQVEVERGIATQLQVWPGL
QTSILQYEQSVMLCADVTHKVMRRDSVLDFLYNTHRSLSSQGKSNTFYEAAAKSLIGE
IVLTRYNNKTYRIDDIDWNKHPTDKFTKADGSEISFQEYYEKTYERKVLDPMQPLLIS
KPKDKDKKRGTQGPILLLPEFCSIQGLSETMRSNFNVMKDLAQHTRISPEMRAKNLES
FMNELQANPEAVQELTRWNMNYEKKLLRMTGRCFPAENMTQKDAKFTYKISDADWTKE
SRGKMLLSPVSISKWLLVFSQRDSNIAQDFKNTLQKVCGPMGMQVAEPELCRLNQDNA
KAFFTALKENITNDLQIVVCIVPNNNKDRYDSIKRLCCVERPIPSQVVVSRTLSKQQM
LMSVCTKIGIQLNCKMGGNVWAVDIPIQVMVVGYDVYHDSLTKGKSFGGFVASTNKSL
TNYYSRITAHTSHQEICDQLKICMTGALKKYHEINNSLPEKIIVYRDGVGDGQLGMVH
GHELPQLKEAFKDVGAGYSPKFAMIVVKKRITTRLFLGNNGQYSNPPPGTVVDTVVTR
PEWYDFFLISQSVRQGTVSPTHYNVISDNTGLKPDHFQRLTYKLCHLY YNWPGTIRVP
APCQYAHKLAFLVGQSIHSEPNPVLADRLYYL"

1 tcgggagtta atacgaaagt gatgatcatg aaccacatge ccactataat ttttgtgagt
61 taagatatag gcgagaattt aaagttttaa taataaacac gaagttttta ttttaagaaa
121 tgactgggcg tgcaagagga agatcaagag gtegtggtge tggtaatgaa gatgctecac
181 aacctccagt tggagttcaa cctgaacctt atcaagcacc agetggtegt ggacgatctc
241 gaggaagtgt tcctttacag catgctcaac ctccgeagec tgctcaacct cagecaaactg
301 ctcaacctca acaacctgcce aaagtaccac ctagtgatca aagacagcag cagatgtctt
361 ctttacctgc agatatgtct aaattgcaag ttcgegatgt accaccaaga gatgaacgtce
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421 gcagaagagg ttttggttta gaagactctc atgttttaaa gacaagagaa gaaggccaac
481 ttaaagttgg tacatttggt cagcaggtgg aaattgtgtc aaactttttc aaagtagatt
541 tcagatctgce 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 gtgectgeaa
781 attctcctte agttgttcaa ctgatgaaca ttttatttaa aaagcagctt aaaatattaa

841 atatgcagca aattgggcgg cattatttta atccagaccg caaaatagat gtgcaagttg
901 aggtggaaag aggtattgca actcagttac aagtttggce tggacttcaa acctcaattt
961 tgcaatatga gcagtctgte atgttgtgte ctgatgttac ccacaaagta atgegecagag
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 cetttgctaa tttcaaagece taaagataag gataaaaaac
1321 gtggtaccca aggaccaatce cttttattac cagagttttg ttccatccaa ggtttatcag
1381 aaactatgcg tagtaatttc aatgttatga aagaccttgce tcagcatact cgaatttctc
1441 ctgagatgcg tgcaaaaaat ttagagtcat tcatgaatga acttcaagea aaccctgaag
1501 ctgtgcagga gttaacaaga tggaacatga actatgagaa aaagcttctg cggatgactg
1561 gaaggtgttt tcctgetgaa aatatgacce agaaagatge gaagtttact tacaaaatta
1621 gtgatgctga ttggacaaaa gaatcacgtg gcaaaatgtt gttatcacca gttagcatta
1681 gcaaatggct getagtcttt tctcagegtg atagtaatat tgcccaagat tttaaaaata
1741 cattgcaaaa ggtatgtgga cctatgggaa tgcaagttge tgaacctgaa ttgtgtcgtt
1801 taaaccaaga taatgcaaaa gcatttttta cagctcttaa agaaaatatt actaatgatce
1861 ttcaaatagt tgtgtgtatt gtccccaata acaataaaga tcgcetatgac tctatcaage
1921 gtctgtgttg tgtagaacga cctataccat cgcaagttgt tgtcagtegt 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 aactctctte
2281 ctgaaaaaat tattgtatat cgagatgggg ttggagatgg tcagttagge 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 tgegtcaagg tactgtttca ccaacgcatt
2581 ataatgttat aagtgataat actggtttaa aacctgatca ttttcaaaga ttaacgtaca
2641 agctgtgeca tetttactac aactggecag gaacaattag agttccaget cettgecaat
2701 atgcacataa gttggcattc ctcgttggte agagtatcca ttetgaacct aatcctgttt
2761 tagctgatcg tttatattat ttataatcgg ccaactatac aaatatattt catgccaaca
2821 aagatgcaat tatttctttc gttgaatatt cgtattttta cagaaaacta ttttcaaagt
2881 atgaactttt tcttgtatat attatatgac cactcttgtg tggtagtatt gegtttttat

2941 caatgtgatt tttactaaca aatgcgtttt tatctatctg ttgaatttta tttagttagg

3001 cttaaagctt gttatattge gattgagcge atgtttcttt tcaaatgatt tcgtgaatat
3061 ttttattatg agataaacat ttttgttatg ttatatacca gtattgattg attttcaata

3121 aactatactt gattttgtca tctagcatgt cctagcettct tgataatttt ttttttatgt

3181 atatatattt tttggatata tcttgattta attgtgcgcea 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 | 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 | 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 El,
Wuerzburg, Bayern 97080, Germany
FEATURES Location/Qualifiers
source 1..2410
/organism="Echinococcus multilocularis"
/mol_type="mRNA"
/db_xref="taxon:6211"

ene <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
DGKEIKLKEKGIGKY VRSIAERKRGDVFHDGGRILSSLGPLDGKDGEVLNFSEKIADP
LQNDDLTIEYVAKRVGNISAREIREYLDNSRSKTSDLPQPAINMLDDLIKWVNRTSLP
YLSKSAIFYDWPEQDNTGGLFWIYRGYSLSFRPQWKCRLNMDMAHRAFFPAGNLADII
YAQYGDDMYSPSTWKHVKEDILSLHVEASHYKNEASGKTYRKRFVVHGLSSNSADKEM
IADIKKSIAEYFKERYGIDLKYPELPCVKTKKDRDEYMPMELLEVLPFQNAKEDPGVI
ASAIIRCAAVRPADRFGNLREFVRSMNWRASLISKLRLGLRDMNPIKVEARELPQPSA
HFSTGTVELGRGSWNQEPFHQPVPRSLRCVVVTMVPGYARNAPLVVQRLPQAAQRFGV
RMEVRGDILRKTVADLPQLFTDFRAKGVDLAIFVLTGAREYPFIKRQGDLHNFMFTQC
IKDGTIGKPNVFNNLMLKINAKLGGINWLVTGLSGRWNDELLMVVGADVTHPTGGGRV
LNKSVAAVIGSISRDLMRY VAIVRQQDRKREGKTIREYIDGMEDIFSDLLKIFAKHNN
DRLPTKVIFYRDGVSEGQFDPVLRIELSAMQRACSNLRPDYEPGITFIVVQKRHHIRF
NPLGSEGKNVLPGTVVDTEITHHREFDFYLCSHEGIQGTSKPAHYHVLYDDNDWQSDD
LQQFTYYLCHAYMRCCRSVSYPAPTYYSHLAAFRGRDWLKFLENETIIRDNRFTIHPG
QQDQM"
ORIGIN
1 atgcttectt cgegtectgg tagaggaaca attgggagaa aaatcgtggt ggaagtcaat

61 tgctgggatt tcgacgtatc ggatgtgtte gtgttgatgt acgacataac gttgacgaag

121 ttattgtccg cggatggcaa ggagattaag ctgaaagaaa agggcatagg gaagtacgtg

181 aggtcgattg cagagaggaa acgcggtgac gtttttcacg atggaggteg gattttgtec

241 tecctgggac ccttggacgg gaaggatgge gaagtgttaa attttagega gaagattgea

301 gatcccctte aaaatgatga tttgacgata gagtacgtgg cgaaaagagt gggcaacatt

361 tccgcaagag aaataaggga atatctcgat aatagecgtt cgaagacgte ggacctacce
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421 cagcctgeca ttaacatget ggatgattta atcaaatggg tcaataggac atcgttgect
481 tatctttcga agtcagccat tttctatgat tggccagaac aggacaacac tggeggectg
541 ttctggattt accgtgggta ttcgettage tttcgeccac aatggaagtg taggetgaac

601 atggacatgg ctcatagggc atttttcccg getgggaact tggeggatat tatatatgeg
661 cagtacggcg atgatatgta ttctccatca acgtggaage atgtgaaaga ggatatactg
721 tcactccatg ttgaggctag tcattataag aatgaggctt caggtaaaac ctacaggaag
781 cgttttgtgg tgcatggatt gtcaagtaat tcggctgaca aggagatgat tgcagacate
841 aagaaatcga ttgcggaata cttcaaggag cgatatggcea tagacctgaa atatcccgag
901 cttccatgtg tgaagacgaa gaaggatcga gacgagtaca tgeccatgga attgttggaa
961 gttttgccat ttcaaaatge caaggaggat ccaggagtaa ttgecagtge tatcattcgt
1021 tgtgcageeg tgagaccage agatcgtttt gggaatttge gggaatttgt ccggtecatg
1081 aattggagag ctagtttgat atcgaaactg agattgggac tgagggatat gaatccgatt
1141 aaagttgagg cccgagaatt gccacaaccg agegeteact tttccactgg gacggtggag
1201 cttgggaggg gtagctggaa ccaggaaccg tttcaccaac ccgtaccaag gtccctacga
1261 tgcgtggtcg tcaccatggt tcccggatat gecgagaaatg cteeectegt tgttcagagg
1321 ctgcegeagg cagegeaaag attcggtgta cgaatggaag tgcggggaga cattttacgg
1381 aaaacggtcg ctgatttgee acagetgttt actgattttc gtgcaaaggg agtggacctg
1441 gcaatttttg ttttgactgg agcaagagag tatcccttta ttaagcgeea aggggacctt
1501 cataatttca tgtttacgca gtgcataaag gatggcacga taggaaaacc aaatgtcttc
1561 aacaatctta tgctgaagat aaacgccaag ttgggtggca tcaattggtt ggtaactggt
1621 ttgtctggaa ggtggaatga cgaattgtta atggtggtog gtgcggatgt cacccatcee
1681 accggtggceg gtecgggtttt gaacaaateg gtecgetgegg tcatcggcete aatttcacge
1741 gatctcatge ggtatgtgge catcgttcge caacaggata gaaaaaggga ggggaagace
1801 attcgagaat atattgatgg aatggaggac atattttccg acctcttgaa gatatttgeg
1861 aaacacaata acgatcgtct tccaacgaag gttattttct accgagacgg cgtttcggaa
1921 ggtcaatttg atcctgtctt gagaattgag ctctcegeca tgecagegage ctgttctaat
1981 cttagacctg actatgaacc gggcataaca tttattgtge tgcagaageg acaccacate
2041 agatttaatc ccttggggag cgaagggaag aatgttctac cgggeacggt ggttgacacg
2101 gaaataactc atcatcgtga attcgacttc tacctttgct cacatgaggg tatccagggg
2161 acgtcaaagc ctgeccatta ccacgttete tacgacgaca atgattggea gtcggatgac
2221 ttgcaacaat tcacgtatta tttgtgccac gegtatatge ggtgttgteg cagtgtgteg
2281 tacccggeac caacgtacta ctcgeatttg geagecttee gtggacgtga ttggetgaaa
2341 tttttggaaa atgagaccat tataagagat aaccgcttca caattcatcc tggacaacaa
2401 gaccaaatgt

Echinococcus multilocularis hdacl (hdacl) mRNA, complete cds
GenBank: KF768025.1
FASTA Graphics
Go to:
LOCUS KF768025 1739 bp mRNA linear INV 12-APR-2014
DEFINITION Echinococcus multilocularis hdacl (hdacl) 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

73



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

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"

ene 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 agggccatce catgaaacct catcgtatac gcatgactca taatcttctg

121 ctcaattacg gtctctatcg gaagatggag gtgtaccgac cttcaaaage ctctgetgag

181 gatatgacca agtttcacag tgacgagtac atcagattcc tccaaagceat tcgtectgac

241 aacatgttgg actacaccaa acaaatgcaa cgctttaatg tcggtgaaga ctgteetgtt

301 tttgatgggc tgttcgagtt ctgecaactt tcagetggte gtteggttge aggagcetgtg

361 aagcttaaca aacaacagac agatattgca attaactggg gteggtgggct tcatcacgec

421 aagaaatccg aagcttcggg tttetgetat gttaacgata ttgtcatggg tattctcgag

481 ctgttaaagt accatcaacg cgttctctac gttgatatcg acattcacca cggagatggt

541 gtcgaggagg ctttctacac cactgaccga gtecatgactg tcagtttcca caagtacggt

601 gaatactttc ccggaaccgg cgaccttaaa gatatcggtg ctggtcgagg caaacactac

661 gcegttaatt gtectettcg cgatggtatg gatgatgaat getacgagaa gatcttcaaa

721 ccagttgtat ccaaggtgat ggagacattc cgacccggtg ctgetgttet ccaatgeggt

781 gctgattcee ttagtggtega ccgactcgga tgcttcaate tcagtctaaa gggtcatgga

841 aagtgtgtgg agttcctacg ctcatttcea attcetttge teatgttagg aggtggtggt

901 tacaccatcc gtaatgtcge gegttgttgg acatacgaga cttcgattge tctaaacact

961 gaggtgccca acgatcttee ttacaacgac tactacgagt actttggacce agatttcaag

1021 cttcacatta gcccaageaa catgacgaac cttaatacce cagattacat tgaacgaatce

1081 aagaataagt tgtttgagaa cctaagaatg cttcctcacg ctcctagtgt tcagatggtt

1141 gatgtaccgc ccgatacgat tgacgtagaa gagcaggaaa aggaagcaat agagaacgag

1201 gacccggaca aacgaatctc tatcatgget tcagacaagg ccgtgcatcg ggacaacgag

1261 ttttacgatt caggagagga ggacggtgtt ggggtgcaag tggcteccaa aggeatcaaa

1321 actgccaagg acgtgeacte tttccgtaac caggegaaac gegetcgaat tgaggagtet

1381 ggcaaagggg atgtcgctte aatggatacc gaagagtcgg ctgaggeaga caaageacgc

1441 accggtggag acaaggagac tgtggataca ggtgctacte tggecgattc taacacaacg

1501 gcttcgtagt acgatatacg ggctgatttt tctacttaac tgeacttttt aaactacgat

1561 cgtcatagtt atctctcage atcgctcata ctacgcgaca gtactatatt ggatgtcact
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1621 ggcatttact ctgtacagag cggtcaggcea agegttactt tctggtatac ggecteccte
1681 cctgcaaaat cctctttttt aatggatttc taattatcce 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 | 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 | 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 | 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.1., 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 | 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 1J, 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 | 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"

ene complement(<1..4660)
/gene="JRK"
/gene_synonym="jerky; JHS8"
/mote="Jrk helix-turn-helix protein”
/db_xref="GenelD:8629"
/db_xref="HGNC:HGNC:6199"
/db_xref="MIM:603210"

mRNA complement(join(<1..1213,4625..4660))

/gene="JRK"
/gene_synonym="jerky; JHS8"
/product="1Jrk 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="GenelD:8629"
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mRNA

mRNA

/db_xref="HGNC:HGNC:6199"
/db_xref="MIM:603210"
complement(join(<1..1213,4625..4660))
/gene="JRK"
/gene_synonym="jerky; JH8"
/product="1Jrk helix-turn-helix protein, transcript variant
3 n
/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="GenelD:8629"
/db_xref="HGNC:HGNC:6199"
/db_xref="MIM:603210"
complement(join(<1..1213,4625..4660))

/gene="JRK"
/gene_synonym="jerky; JHS8"
/product="1Jrk helix-turn-helix protein, transcript variant
1 n
/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="GenelD:8629"
/db_xref="HGNC:HGNC:6199"
/db_xref="MIM:603210"

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="GenelD:8629"
/db_xref="HGNC:HGNC:6199"
/db_xref="MIM:603210"
/translation="MASKPAAGKSRGEKRKRVVLTLKEKIDICTRLEKGESRKALMQE
YNVGMSTLYDIRAHKAQLLRFFASSDSNKALEQRRTLHTPKLEHLDRVLYEWFLGKRS
EGVPVSGPMLIEKAKDFYEQMQLTEPCVFSGGWLWRFKARHGIKKLDASSEKQSADHQ
AAEQFCAFFRSLAAEHGLSAEQVYNADETGLFWRCLPNPTPEGGAVPGPKQGKDRLTV
LMCANATGSHRLKPLAIGKCSGPRAFKGIQHLPVAYKAQGNAWVDKEIFSDWFHHIFV
PSVREHFRTIGLPEDSKAVLLLDSSRAHPQEAELVSSNVFTIFLPASVASLVQPMEQG
IRRDFMRNFINPPVPLQGPHARYNMNDAIFSVACAWNAVPSHVFRRAWRKLWPSVAFA
EGSSSEEELEAECFPVKPHNKSFAHILELVKEGSSCPGQLRQRQAASWGVAGREAEGG
RPPAATSPAEVVWSSEKTPKADQDGRGDPGEGEEVAWEQAAVAFDAVLRFAERQPCFS
AQEVGQLRALRAVFRSQQQVRRRRGALGAVVKVEALQEGPGGCGATAQSPLPCSSTAG
DN"

complement(<1..751)
/gene="JRK"
/gene_synonym="jerky; JH8"
/inference="similar to AA sequence (same
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mRNA

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="GenelD:8629"
/db_xref="HGNC:HGNC:6199"
/db_xref="MIM:603210"
/translation="MASKPAAGKSRGEKRKRVVLTLKEKIDICTRLEKGESRKALMQE
YNVGMSTLYDIRAHKAQLLRFFASSDSNKALEQRRTLHTPKLEHLDRVLYEWFLGKRS
EGVPVSGPMLIEKAKDFYEQMQLTEPCVFSGGWLWRFKARHGIKKLDASSEKQSADHQ
AAEQFCAFFRSLAAEHGLSAEQVYNADETGLFWRCLPNPTPEGGAVPGPKQGKDRLTV
LMCANATGSHRLKPLAIGKCSGPRAFKGIQHLPVAYKAQGNAWVDKEIFSDWFHHIFV
PSVREHFRTIGLPEDSKAVLLLDSSRAHPQEAELVSSNVFTIFLPASVASLVQPMEQG
IRRDFMRNFINPPVPLQGPHARYNMNDAIFSVACAWNAVPSHVFRRAWRKLWPSVAFA
EGSSSEEELEAECFPVKPHNKSFAHILELVKEGSSCPGQLRQRQAASWGVAGREAEGG
RPPAATSPAEVVWSSEKTPKADQDGRGDPGEGEEVAWEQAAVAFDAVLRFAERQPCFS
AQEVGQLRALRAVFRSQQQETVGLEDVVVTSPEELAIPKCCLEASTET"

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="GenelD:8629"
/db_xref="HGNC:HGNC:6199"
/db_xref="MIM:603210"
/translation="MASKPAAGKSRGEKRKRVVLTLKEKIDICTRLEKGESRKALMQE
YNVGMSTLYDIRAHKAQLLRFFASSDSNKALEQRRTLHTPKLEHLDRVLYEWFLGKRS
EGVPVSGPMLIEKAKDFYEQMQLTEPCVFSGGWLWRFKARHGIKKLDASSEKQSADHQ
AAEQFCAFFRSLAAEHGLSAEQVYNADETGLFWRCLPNPTPEGGAVPGPKQGKDRLTV
LMCANATGSHRLKPLAIGKCSGPRAFKGIQHLPVAYKAQGNAWVDKEIFSDWFHHIFV
PSVREHFRTIGLPEDSKAVLLLDSSRAHPQEAELVSSNVFTIFLPASVASLVQPMEQG
IRRDFMRNFINPPVPLQGPHARYNMNDAIFSVACAWNAVPSHVFRRAWRKLWPSVAFA
EGSSSEEELEAECFPVKPHNKSFAHILELVKEGSSCPGQLRQRQAASWGVAGREAEGG
RPPAATSPAEVVWSSEKTPKADQDGRGDPGEGEEVAWEQAAVAFDAVLRFAERQPCFS
AQEVGQLRALRAVFRSQQQETVGLEDVVVTSPEELAIPKCCLEASTET"

15188..17418
/gene="PSCA"
/gene_synonym="PR0O232"
/note="prostate stem cell antigen"
/db_xref="GenelD:8000"
/db_xref="HGNC:HGNC:9500"
/db_xref="MIM:602470"

join(15188..15256,16020..16127,16614..17418)

/gene="PSCA"
/gene_synonym="PR0O232"
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€xon

/product="prostate stem cell antigen, transcript variant
1"
/transcript_id="NM_005672.5"
/db_xref="GenelD:8000"
/db_xref="HGNC:HGNC:9500"
/db_xref="MIM:602470"
15188..15256
/gene="PSCA"
/gene_synonym="PR0O232"
/inference="alignment:Splign:2.1.0"
/mumber=1
join(15232..15256,16020..16127,16614..16825)
/gene="PSCA"
/gene_synonym="PR0O232"
/codon_start=1
/product="prostate stem cell antigen preproprotein"”
/protein_id="NP_005663.2"
/db_xref="CCDS:CCDS47925.2"
/db_xref="GenelD:8000"
/db_xref="HGNC:HGNC:9500"
/db_xref="MIM:602470"
/translation="MAGLALQPGTALLCYSCKAQVSNEDCLQVENCTQLGEQCWTARI
RAVGLLTVISKGCSLNCVDDSQDYY VGKKNITCCDTDLCNASGAHALQPAAAILALLP
ALGLLLWGPGQL"

sig_peptide  join(15232..15256,16020..16027)

/gene="PSCA"

/gene_synonym="PR0O232"

/mote="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="PR0O232"

/product="prostate stem cell antigen"

/mote="1t 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

€xon

/gene="PSCA"

/gene_synonym="PR0O232"

/note="N-linked (GIcNAc...) asparagine.

/evidence=EC0:0000255; propagated from

UniProtKB/Swiss-Prot (043653.2); glycosylation site"
16020..16127

/gene="PSCA"

/gene_synonym="PR0O232"
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/inference="alignment:Splign:2.1.0"
/number=2
exon 16614..17418

/gene="PSCA"

/gene_synonym="PR0O232"

/inference="alignment:Splign:2.1.0"

/mumber=3

ORIGIN
1 gcaggtactg gatgectttg aaagecetgg gaccgetgea cttceecgatg gecaagggct

61 tgagectgtg ggageecgtg gegttggeac acatcageac ggtcageegg tecttgeect
121 gettggggee aggeacagcec cegecttceg gagtgggatt tggeaggeac cgecagaaaa
181 ggceggtete atcagegttg taaacctget cggeggacag cecgtgetea geagecaage
241 tcctgaaaaa cgcacagaac tgctccgegg cetggtggte ggetgactge ttttcactgg
301 atgcatctag ctttttaatg ccgtgtetgg cettaaageg ccaaageceac cetecggaga
361 acacgcaggg ctcagtgagce tgeatctget cgtagaagte cttggectte tcgatgagea
421 tggggcectga cacggggacg cccteggage gettcceccag gaaccacteg tacaggacge
481 ggtccaggtg ctccagettg ggegtgtgea gegtgegeeg ctgetccage gecttgttgg
541 agtcggagct ggcgaagaac cggageagcet gegeettgtg ggcectgatg tegtagaggg
601 tggacatgcce cacattgtac tcctgeatea gtgectteeg getetegeee ttetccagge
661 gcgtgeagat gteaatctte tecttcagtg tcageaccac cetettecge ttetceccte
721 tgcetetteee ggeageegge ttggaggeca tggggaggge tggctggtee tageacttge
781 aggacacacg cctggecetgg getgetgeca ctactteect ctecteetge teeecttetg
841 gggctccgte teteectete cactetgect geetgetetg ctgatcetga geacaggecee
901 cagtccctet cgggtttete actecacacg ctgeacctee tgectcaggt atcectggte
961 ttccaggcte cacacaccta ggecttgget cctggeagtg cagtcagetg ceaattetet
1021 ctgtggagga ggtgaccetg tcagactecc ctetgetget ccacacgget ggaacteegg
1081 ccttctctgt ggatactatg gcageggete cectcaaact gaccaggttt ggggategtag
1141 aggttttacc gcataagcag caggtgectc tccagggtee acaatggtat ctccaggeac
1201 agcacttcag gggctggaaa gcagagggaa cagagaggaa agtgatgggg cgegeeccagg
1261 acacacatgg cgtcctcacg actctectca ccgggacact ccagetgaaa ctcaaggget
1321 gttgagagga cccatgcaag tgctggeatg cactgtgggg agagggtggc cecgggagea
1381 gcecagectg cccageccect geacgtgetg ctcaggtgga ctetgeccaa cteccaccaa
1441 gcaaactgaa gecattcget agggetggaa acgagacgtg getctcatag gageageecg
1501 gectttectg gggaagegcet caggeagaag ccatcagagg aagecaggaa gtecgatget
1561 gggcggacce aagaacaaac ctcecacceg cccagectaa gettettget gtaactgete
1621 gctgggctac ctgagettct caaatcectt attcctccet gaggageaga ggecaggggtg
1681 gagggatgca gggaggagga actectcact accetecceg ccaaagatet tacaaaccec
1741 atctggagca ggtctetaaa ctectetete cgacacagag cgecaaactg cetctagaaa
1801 acaaggcatt agaagtttct ctagaacage aggcctcaag ctcctccaag ggetaggagg
1861 tgctgecagt ttctcaatea cectetgace tecetgactg ccacacacte agatgegtet
1921 acaaggagcc gecagcagaca gacagetgtg accattccag gectettcca gaggggacee
1981 ctcaagctca getcagggta ceetgececea ggeagecaca ctgageeget ggtetetgaa
2041 accccaggct ctagtgetge ccgeccacct ggetccacaa ccacggeagg gecgeagage
2101 ctgecagaca tggacggaca cggagacaca cacacacaca cacacacaca cacacacaca
2161 cacacagcca cccaacctca ctcacacata cacgctcaga ggacacagga acaagetage
2221 ccagagcagg aacttcttta geatttgcta atttgggagg ctctatgaac aaatgactaa
2281 tttacgccag aagcaaatge caggaaacct gatageecee tgggageaag ggttcttect
2341 gggccagcetg tgeaccctac gaaaagcettg cttttaagtt tcacacacac ctttgaccaa
2401 taggaagaaa aatgacatag aaatgtcaca gctctaacca aacacatctt tctgttggag
2461 ttttgaacta acttctcacc cttctectat ataaagacaa tgegggtcat tctcatccct
2521 tctaggtgga caatttcacc ctctcataac aactctgega aacaceccac aacceteect
2581 acacccgage cgactggecag ggecacagagg gegeacccct gtgaggecag ggeagectat
2641 ggagtcaggg cctgecaatge acttcaccca gttaagacac tgetgagggt getgagggct
2701 gaaaagctgt ttgcccaaac accgggeage tcagetggece gectcagtgt ggegtgegtg
2761 ctatgggcag gggtctcect geccteacte ctecgeagge cageagtact tgaggatgga
2821 ctectggagt tcecacctee ctecegegte cttaccatag ctgettetge caactccatg
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2881 cagagcgtgt ggecaaaggce ctacttacat gtggagegea gaaacgeage cetttgagge
2941 cagagctcaa gggaaaggag gagtgcaate aaatgcagea aaagctccaa agaaaaatta
3001 taggcttgtt ggctgecace tetgggtgag tactgtecte ttccggagte agttteetgg

3061 tctgcaaaat gtgggctggt cecttaagga tectgeattg ttcgetgagg gtgacggtst
3121 gacgtgtgtg cggtctggea cagecacagtg agetatgtge atctcaccat ggggaacagg
3181 agggaaggca aggccacaaa ccaccetcca gatttttaat atgaaccege tgtagaaaaa
3241 ctgggggaga cacggaatcc cacagtaget tatgagggac taactgggga ctgggatgea
3301 gagaaaagct tcctggagga gactcaacac cagacacage tectcgegga cacgtcteca
3361 tgcctgacat geaggtgtag caggatgaca caaagtgget gaacttgttt cataaggaat
3421 atctgaattt tatttttaaa ggaagttttt ggtcttgcaa gtgggacaac agtgtgttct

3481 gccagtttgt gtcatcetge cacacctgea cgtcaggeat ggagacgtgt ccacaaggag
3541 cccgtgtctg gtgctgagte tectccagga cgettttcce ggeatcecag teeccagtea
3601 gccectcaca agetactgtg ggattecetg tetceccgaa attagggtgg tttettgect

3661 tgcgactgga gaggaageac tgatccecaa ggecacgtga acacgggatg aaacgtgeaa
3721 ttetectgtg cccaaggeac agacaagaaa cgggaggcect gaggggccag cgetgggect
3781 gactccgtee tgtgtgagge taagaggecc tgagaaacge ggggggaaag cgggaaacaa
3841 ccttcgecagg ggcatagtgt gtotgtgtat gtotgtatat gtotatgtet gtgcgtgtat

3901 gtgttgggge gtatggagga tatgaaggag aaatactcaa aaaacaagtc geattetgga
3961 getgggegaa gaggtgaget gggggteaga aggagagtat gggacagaga aggaggggac
4021 agaaagcctg gggecgtgeg ceccgeagag agegeccgag agecggegee gagtteeget
4081 aggagcccte cacgetgggg gatcctggeg cagagacage getgggctac tggegaggct
4141 cgcttaaaaa gegtecgtac cecagggtee cegtttgtgg gtagaaatte agtctgggac
4201 aagaacaaga acaaaaacag aaatggagaa aaaaaagtct cggtctggtt ttttaagggc
4261 aagcggacct cgtgaccaag cctetctgag agtggaageg caggaagggt cecgggctgeg

4321 gcgtcaagge caggectgge ggcaaggggt gggtgcggcet cgggggecge gegetcagge

4381 cgcgggggte gecgegggaag cacagggcett cgggttccga gegeggetee cgggaggggg
4441 cgctgeegee cgeggetggg tecggeceeg cageetegeg accaaccecg ccccgeececg

4501 cgegecegec tgeecagact geggeteecg ceccgegeege cegegeeeac cagggaccegg
4561 agagcgcceeg cacccatecg geceggeeeg geegeeeage gectcaggee aggaccctac
4621 tcaccctget cacccggage agecgeegee ggecggaagt gecggeceact cggttctecet
4681 ccagtcecgeg cetegtegec ttecceecage tacttccggg acgcetctaga caggetggag
4741 gactcagcac tcggtggtgt ctgggageca gacgecaggcet ttcaaagage tgggtegceg
4801 cggagggegt gggaggagag gaggcetgga ggagaggagt gggggggtee cagggtaggg
4861 ggaggegtgg gaggggagaa ggegegggca gggagaggag aggggaaacy gegegaagec
4921 ggggcgegeg gectgggece cgggeteecge cetgetetet ccatctgtag aatgggegea
4981 gggcgtcaca ttectttcat gacagtgaac cctgegetga aggegttggg getcetgeag
5041 ttctggggcea gecacaggeg cecagggttt cgtgecgate ageeccaggac ggtettecceg
5101 gtgcagtttc tgatgcgggg agggeagtgc tgccttecgg tcaccaggac cagtgctcag
5161 cccgectget tgacceectt acttagetgg ggtccaatce atacccaatt tagatgatte

5221 agacgatggg atttgaaact tttgaactgg gtecgactta agtgagtatg gacctgagtt

5281 ggtgctgtaa tgagttgage ctgtggagga ccttgagatg ggtgegtgga ttttgeccat

5341 gggacctatg caaattttgg aaactggagg gtggactgtg gtgggcagaa taatggecect
5401 ccaaggatgt ccacatccta acttccaggt cttgtgaata cattacttac atggcaaaag

5461 ggactgcaaa tgcaatgaag ttaagattct ttaggtggag agattcttat gtttatcagg

5521 gtgagcccaa tgtgeagteg teectgggta tccatagagg attggttcea geacttctea

5581 aggatgctaa aatccttgat getcaaatce cttacataaa atggcettegt atttgcatat

5641 aacctacaca catcttcceg tatacgttaa gtcacttcta gattacttat aatacctaat

5701 acaatgtaag cgctatgtag atagttgtta tacagtattg tttagggaat agtgacaaga

5761 gaaaaatttg tacatgttca gtacagacac aggttttttt ccgaattgtt tgtatcctcg

5821 gttggttcea tctggatgea gagececacgg gttcagatag gagggcaggt gecatatcag
5881 gggttcttgt gggagttagg aagccaagtg agaggacaat gggatgaaag aggagagaaa
5941 aggaaatgtg acaacagaca caggggttgg agtgatgtgc tttgaagatg gaggaaggeg
6001 ccacaagcca aggactatga geggcttceta gtggctggga gagacaagga aacagggect
6061 ctcctggage cagcagaagg aatgcagect getgaccect tgatcttage ccatgacact
6121 cattgtgcca ttagacttct gaacccagag ctgtaagata taaatttgta ttgttttgga

6181 tcaccacgtt tatggtaatt tgttaggaca gcaataataa acaaatacag atttgggtag
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6241 ctcactcctc ctttttectt ttttgaggta gggtctcact ctgttgecea ggetggagtg

6301 cagtggtaca ttctectcac cgeagettea acctectggg ctcaagggat ceteetgect
6361 caacccccag agtagctggg actacaagea tgcactgtct cacctatctt tttaattttt
6421 tgtggaaacg aggtctagcet gtgttgeeta ggetggtete gagetegtgg actcaagega
6481 tcccaaaatg ctgggattee aggeacgage ccatgtgeca getcactcat cettaggtee
6541 gttgttacct gggctccecag cacceteeca cectetggtt cttetettee tcaceeteee
6601 ttgctggttc cttactgacc aggcecattct ttggcetcttt ttgttcaace agtccecact

6661 ccctgggtga tetectecag tgtcatgeeg ttaaatacca tccaacactg gecaacgaccea
6721 aattcatgtc tcctgeccagg gecceteece agaaatecag actcetatgt getagecaat
6781 gtctetgett agetttgate ctccagecca gecttgetece atctgeattg cecccecacctt
6841 catgaacggc agctcacctt getattcact caggetcage ctcaacagtce tccatcecte
6901 atatccagat cctctaccet caaaatccag cecagtgtttg gectettete acteccteca
6961 actgccctce ccaatccaca cetetgtggt cttgectect ccecagtete tgtttetgee
7021 cttaccecca tacagetate aactgetgea tcaaaaaccg cccaaaactt agcagettga
7081 aaccaactgt ttttattgca gatgattctg tggggcagga atttggecat getagagtca
7141 gatgtgtttc acagaggagg ctgagtcacg gagcatacca ggcacatgge aggactggaa
7201 cccaaggtce ctggactggg getceccatgg cagggtctee tgggacagea aagtccteee
7261 tecceeggaa ggetggetee atcectggtg cgactctget getgaageag catcattggg
7321 gtaaatacct ggggttcatt gtctcacacc aagaagatta aggacatgga ctcatgtaga
7381 tgggttaagg agcagaaagt ttaatagaca gaagaaagga gagaagagag cagecctcte
7441 tttcgaaaga ggcegteccaaa agagaaaage cagectgeag cagaceccag cagattttat
7501 aggcaggctt gaggaggcag tgtctgattt acaaagggcec cacagattgg tatgaccaag
7561 ggtgatgttt acatatggeg tggggaagge tggtcgeeee acectaatct tattatgcaa
7621 atgggcttct acttggecag caccatcttg tetgetectt getgtacaca tggetggeaa
7681 agagaaggga agatggaget gecattttga tcatgectag tctcaggtag ctttttecea
7741 ttggcacaac tgetggceatt cacgegtgea agettccage ttgettgtet tatgtttgeg
7801 gctcgatttt acaggctgct ctttgttaga aaagaaaatg atttggagcec tgcttttcat

7861 taaaaggaaa accttactga ggacttcctt accctcacta tctgectaaa taatttattt

7921 ttaactccta tttttaactg ccacctcagg gacatgggat cacgtggtct cccaggactt
7981 ggacagtgct ggtgggcagt ggggattgge atgaaactgg ggectcatec caagatgeat
8041 ggggctecte caggtgcetce taccattact cacggaacct tgggectcett ctcgaggace
8101 aagtccattc tgacactggg aggggtcaga aagagaggaa gaaaatacac tagcgtgtaa
8161 tcacccagtg ggttcatttt gacccetgge aagatagage tgatttagea agacagggga
8221 attgccatag agaaagagtt taattcatgc agagccaget gaacgggaga ccagagtttt
8281 atcatcactc aaatcagcct ctcagaaaat tcggacgeta gggtttttca aggagagtet

8341 ggtegeccag ggaatgggte ctgctggtte getggggatg tggaaaatgg tecteetgtg

8401 cactgagttt gcgtccaggt ggggccacag gaccggetge ggggttggte ggectegeta
8461 gagccatceca tcagtcatta gacgtgcaaa aacctgaaac gacatctcac aaggccaate

8521 ttaggatcac aatagtgatg ttacttgcag gagtaattgg gggagttgca aatcttgtgg
8581 tccetggaat aacggetgge agtegtttca gtctaaccte agecagagete agateccete
8641 atcttcctaa tgaataacgg ctgggaatcg tttcagtcta acctcagecag agegeagate
8701 acccatcttc ctaatgaata acggcetggga atcgtttcag tctaacctca gcagagcetca
8761 gatcccctea tettectaat gaataacgge tgggaatcgt ttcagtctaa cctcageaga
8821 gctcagatcee cecatcttce taatgaataa cggetgggaa tegtttcagt ctaacctetg
8881 cagagctcag atcceccate ttectaatga ataacggcetg ggaategttt cagtctaace
8941 tcagcagage tcagatccee catcttecta atgaataacg getgggaate gtttcagtct
9001 aacctcagca gagctcagac tecectcate ttcctaatga ataacggetg ggaatcgttt
9061 cagtctaacc tcagcagagc tcagatecce catcttceta atgaataacg getgggaate
9121 atttcagtct aacctcagea gagegeagat ccecteatct teetcatgea gtggtggect
9181 ttcgttagcet ttacaaagat ggctgagttt tggaaaagge ctgttatgee cagaaatgac
9241 taagggcagt ttggagatta actggctgtg ggttagatca gatctecttc accatcacca
9301 ttttctcact gttaaaactt ttacaaaggce agtttccagt gtetcetggg ggctggctct

9361 gaggactccc ttcccecage catgeeccaa gttcgecagag cagageccce agactatgec
9421 tgggccactg caccagcectg ctteectact gageggagee teccagaccat gectgggeca
9481 ctacagcagc ctgcttctge actggettee ccatctccac ccacagtcag agtggcattt
9541 gacagggcca gtcactceee ctgeccaaat aagecetgtge actetgaata cagetcaggt
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9601 cctcgetggg ccacaaggee acgecggage taaccectca ctgtectete cgaageccat
9661 gggtcatcce ccgtgectge tattceetet gectggaggt gggcttgtat ccggeagtgt
9721 cctttgcetca ggtgecggag gecteaggtt ggggeagtcee cagecagecce tecttetgga
9781 ggtctetgga tgacaggcect ctcatageag gggtggctgg gegtoctggt gaggetgtge
9841 ccagctggaa gggaagggtg tgecttgggt ctecteccea gtetgagtte actccaggaa
9901 gggggagtgg caggageaga gggtgcagag tggtgggggt gattctgagg gteattggag
9961 gccaaggggc ctggetggtg gggcaggggc tggggcagtg cccatctcca cettagtgee
10021 caggcaggag gggagetggt ttggggcagg gecetgatga cgectttgtg agagecagga
10081 aaaggcacct cctctgggaa cacagggece tgggggagtt agagatggge agggectgtg
10141 ggcceecaget gggtgggactt ggggaagaac geetctgagg ggctecaage tgecacagece
10201 tcaggacttg gtggceccaa cacacccaca tttacacaca tgcettttgct tacacaacac
10261 acaaccggtg cacacaccca cactcacttg catttacaca catgccacac atttgcacat
10321 ttgatccaca tgcacagaca agcatectct ctcacactet cacacacact atgtggeaca
10381 ctcccatgece cacatagttg gecacatacaa accctcacag tcacatatca cacacacaca
10441 gcttgecaagt catggcectta atttccagaa cccaaatggg ggettggeac tgagtgeeee
10501 cagccaaccc atgtgeatca gtgggtttte ctectgatet gcaagggegt ttttccaaag
10561 caaagatgct aaaaactgac accagegtgg ctttgcaagt gacatgctat ctttattttt
10621 ttaattaatg ctgcatgaaa taaaaaaaat tacacacagg gatgtgtgtt ccagcatggg
10681 accgtgtggg gceccagaag gtggtggteg gactccetge aaggtgagte ageteccaga
10741 agccccaggg cetggtecgg ctgteetgge cecggectea tgeectgeac taggtggaag
10801 acaggatctc cagggaacce ggetgcetttg ggeccatgge agtggggteg gtogocagaa
10861 ggccaagage aaacaggaaa atctggagtce cctggaggea actggcagag aagaggaagg
10921 aggccaaggg tgagtcacac tgaagecaca ctaactgttg ttattgtaca tgattetgtg
10981 ggtcaggaat ttgagcatge tagagtcaga tgtttcacag tggaggacge ttagtcatgg
11041 ggcataccag geacatggtg ggactagaac ccagggecge tggatgggeg ttcccaagge
11101 agggtctcet gggacaggaa ggetggttce atccetggtg tgactgetta ceacctcagg
11161 gacgggatca cttggtctee caggacttgg gtgetgetgg tggggagteg agattggcat
11221 ggaactgggg tcggaactgg ggcctgatee ccaagatgea tggggctece ccaggtgcte
11281 ctaccattac tcagggaacc ttggatctct tctcaaagac caagtccatt ctggeactgg
11341 ggagggatca gaaagagagg aagagaagga agaaaataca ctagtgtgtg atcacccagg
11401 gggttcattt tgaccectgg caagatacag ccgatttatc aagacagggg aatcacaata
11461 gagaaagagt ttaattcaca cagagccage tgaccgggag actggagttt tattatcact
11521 cacatcagec tctcageece tgtccaccgg atgaggatet gecaggaagece atgececttg
11581 tggcagaact tcccagaaag gagaactgec agaagatcca ggcetecagttt aggetcaggg
11641 gctgcattca gtgtatggee aaagtgtgaa tgacagggga cagggattcg cetgtgacca
11701 gggtcaaaaa tcagagggtg accacagtca gggttcatte tgtgaccagg atcagggcte
11761 agccagtgge cagggecagg getcagggtg gggecgtaac cagggetegt taggtaacca
11821 ggattagagt tcagactgac cacagtgagg gctcagtttt ggggtgaggt cagaacccaa
11881 cctgtggtca ggggtggggac tectaggaatg tcacagecat ggtettcegt ataggageca
11941 tgaccacggg gccatcctca gaccagecac accctcagtg cggeggatgce tggggctgeg
12001 gattctgtgg tggggatcct gtgtgttgce cectecttgg cetgeaccea ctagaggeca
12061 gcagcaccee tgagetggaa taagcagaga tgectccaga catcaccaaa cattccetgg
12121 cggtgcagag tcacccacgt gagaaccact gecttacage aatcactgtg tatcaaatca
12181 gatcaacaaa cacttacaca cctataaata tttgaggacg gaaagttcca ggctggeacc
12241 ttgaacacag agacagataa gaaaacgtct tgtgcgggag tggccagagt ccgggegage
12301 tggggcggeg ggcggaggga ggatgggaca ggggctgtea gecacacacg gaageagtte
12361 atgactgtat gaggcccctt gtcctgagcet tacaggacat gggetggagg gegtgtceag
12421 agggaaagtt ctgggtgggc agagtgggca agcaaggagt ctggggeagg ctgecagtcac
12481 cctgcatgge ctccagtaag tteetgteee tettgggete aggetectea cttgecagag
12541 aagagacaat ttccatggaa aagagcccaa cccagtgggt tccagggagg caggecaggag
12601 agacctcaga aggacagggg ctgacctgga geeceggggg aageccaaag geagattect
12661 ggtgecactg agtcccaggg aggtegggte ttgeategte cetgeccecea tcagtagtgt
12721 caccttgatc ccagactcaa ggtgagacag tgggaagetg atgtcecectg aacaccccag
12781 aaacatctac cagccttect ggacggtgea ggecttectg gacggtgeag acctgetggg
12841 agagggtccg attcccegag acttttcetg actgcaacat cctcaccacce cectaaaatg
12901 tgccagagcec ttttcagggg caaaatcgag gagaggaggt aacaatgaag gecggacaac
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12961 catcagcggg gacgagagag cgtcagggga gaaggggecg gteteectce agacacacac
13021 tcggcagcag gecagggccac ggaccacagt ggacctacca gettecggea ggaacaacag
13081 catacccaag agggttgeca ggeagagtta tctaactcag ggtecatgta caaaggeagg
13141 ggtcaggttg aaggagacag cagcggeeac aagtceecct caaagecage cageageagg
13201 aagccaccag ccectecggge ttgcagggat gaggggeaga geacagtgac cagaggetgg
13261 ccagaacccg ggggacagga gaagectgge tgacgggace tgggcecttet ctagagggce
13321 atagccactg ccaccaccac ccagecactg gcaggagage ctgggectgce tctagaggge
13381 catagccact gccaccacca cccagecact ggecageagag cttgggectg ctetagaggg
13441 tcctagecac tgetaccace acccagetgg ctggeaggag agectgggcec tgetctagag
13501 gaccatagct actgccacca acactcagee ggetggeagg agagectagg cetgtactag
13561 aggaccatag ctactgccac caacacttag ccagetggea tgagagectg ggectgetet
13621 agagggccat agcecgetgece accaccecace gececagetga ctggeatgag agettgggec
13681 tgctctagag ggecatagece actgecacca ccgeccageg ggetgggect getctagagg
13741 gecatageca ctgecaccac ctcecagetg actggeagga gagetggect gaacttgect
13801 cttccactcet cteatetect geetgtggga getggaccag cctcccagga catggageag
13861 gacggagagg ggatctggeg caaacagagg ccatacagee ctgggectag cegetgecte
13921 ctgctactge agaggetgcet aaaagetgea cttceccgac tegtttgeag ctaaagttec
13981 aagctgaggg ggtcactcaa ggteetgagg gtaaageacce tagececaggg ctcageccac
14041 actgaatgcc ccataaatga aggeccgtce aacagggtct cctececcagg gaggcetgtee
14101 cctgtgtcaa caagagccaa actctgtaaa atatttgaag acatttattc tgagccaaat
14161 atgagggacc atggectgtg acacagecec caggagacce tgagaacatg tgcccaaggt
14221 ggtcagtgca cagcettgatg gtacccattt tagggagaca tgagacatca atcaaatata
14281 ttgaagatat acattggttt agtccagaaa ggtgggcage tggaactggg ggcttccagg
14341 ttataggtgg atttaaacat cttctggttg gcaatcgctt gcaagagtta tcaatagaaa

14401 ggaatgtctg ggttatacgg ggttgtggag accaaggctt tatcatcaga tgaagectce
14461 aggtagcagg cttccgagac aatagatggt aaatgtttct catcagactg aaggcectgtg
14521 ttgatgttaa cgetggetgt tccagagtte tgaagggagg agggataatg aggcetatcea
14581 accctttgct gtcatggect gaaccagttt ttcaggttaa cttcggaaag cecttgecaa
14641 gaggagggtt ccactcagat ggectgggegg ccttagaatg ttacttttgg tttataccgg
14701 aacagccect geeeetgtece tttgecageac ctgetaatga tetgtcagtg acgetgtgac
14761 caaggctcat caccetgegg geegtgggee ccagagggeg geacagette tataggagea

14821 cagggcccag ggaggtgecc teatecttgg ctggaaggee gaggeetgga ggagtetgga
14881 gaaagggtct cecttgtetg gecttgeact gtgaggtege ggaggtgega gaggcataat
14941 ctgggtcttg aggacgtttc agcectcage ceggggtgge tgagatatgg cectgggtag
15001 gcetetgteet ccagaggtge aaagaaggac aaagggagag ggaggtgcag gtegetcagg
15061 gaggagactc ggacctgeee ageceegggg cectecactgg ctccaggaaa ceegetggtg
15121 ttgactgtgg gecagtccage ctcteeccat ttgaggcecat ataaagtcac ctgaggeect
15181 cteccaccaca geccaccagt gaccacgaag getgtgetge ttgeecetgtt gatggeagge

15241 ttggccctge agecaggtga ggeettgget ggcecccage agggaaggga geaggggtea
15301 gecggggagg ccagagggat acctgecaggg cacacggaga ggagggeaag gaaggaggaa
15361 gggagaggaa gggggtgagg ctettgeect agectecget cetccaggga agetettgge
15421 acgaccaggc agcgacctgt tccetgeegt ceectgtgac cggggcttge aggggeagea
15481 cggagtcact ctccttcace accgtggggee agggectgge tectaggggg caggtagaca
15541 gactgacgga tggatgggca gagatgetga tgaggagetg ggagacatgg gacaggaage
15601 ctcaggctaa gaagtggttt ttgggecaca agggggaggt getggggstg tectgegagg
15661 acccgggggt ctacatccgg cccagtceea geactgeage ttccaagggt cccagggage
15721 tgcetetgett gaggtgggac ccteccgace cagggteeeg ggttcagtca ceecccacage
15781 cgcagcttcc tettetgaaa cacacggtca caaaagcagce caccgaggga ctaaacaggg
15841 caacatttcg gaggcactga gcagggggece gtgaagatgg ggaggagaca ttgagggtga
15901 caagagggcg ccgaggactt cctcaggeca ccgecatgga ggeccacctg cetgggagee
15961 cccattectg gggagtgcta tggggcagec tetgaggecc cteeccactee accccacagg
16021 cactgcecctg ctgtgcetact cctgecaaage ccaggtgage aacgaggact gectgeaggt
16081 ggagaactgc acccagetgg gggageagtg ctggaccgeg cgeatcegtg agtgggggga
16141 cgacagccge caggectagg tetctgecac tgaactatta atctttetgg ceatetgtee
16201 gcatctgtgt getgttttee ttccacctgt ccecgacecg tecegeacct geacceecaa
16261 caatcaccca geatctgtee ctccagecat cetectceat ctgecactce tecacteate
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16321 tgteectecee catectecat cttecactee tecacccate tgteeetece catecetgag
16381 ctcacttact cactcaccec atttctgacg ctcagegggt ggtecatetg cctcggacat
16441 ctggataggg ctgagaccag ggecgagace aggeectege actgettgea atectgagge
16501 cagcccaggg ggactctaga geattaggea gggtgggaca ggaggaggcee tggggcaggt
16561 caggcaggtg agcacacagg gecagecccat ccccggatee cgetgeteee caggegeagt
16621 tggcctectg accgtcatca gecaaaggcetg cagettgaac tgegtggatg actcacagga
16681 ctactacgtg ggcaagaaga acatcacgtg ctgtgacacc gacttgtgea acgecagegg
16741 ggccecatgec ctgecageegg ctgetgecat cettgegetg cteectgeac teggeetget
16801 gctetgggga cceggecage tetaggcetet ggggggcece getgeagece acactgggtg
16861 tggtgcccca ggcectetgtg ccactcctea cacaccegge ccagtgggag cetgteetgg
16921 ttcctgagge acatcctaac gecaagtetga ceatgtatgt ctgegeeect gtceeccace
16981 ctgaccctee catggeccte tecaggacte ccacceggea gatcggctct attgacacag
17041 atccgceetge agatggecce tecaacecte tetgetgetg tttccatgge ccageattet
17101 ccacccttaa ccctgtgete aggeacctct tcccccagga agectteect geccacecca
17161 tctatgactt gagccaggte tggtcegtgg tgtcceccge acccageagg ggacaggeac
17221 tcaggagggc ccggtaaagg ctgagatgaa gtggactgag tagaactgga ggacaggagt
17281 cgacgtgagt tcctgggagt ctccagagat ggggcctgga ggectggagg aaggggccag
17341 gectcacatt cgtggggcete cetgaatgge agectcagea cagegtagge cettaataaa
17401 cacctgttgg ataagccaga gagaccctct gtecttgeac accecaggeg ggeaccggat
17461 ccagggctgt gtctggacca gggecectggt cacatgggcet gecagectecg cectaacagg
17521 agcaaagctt ggcecctgaa aggaggacgt ccctgecagag ggtgggaggg cagttcecag
17581 gacttgcact tgetgtgctg cetggageat gtggecagac ctetetgage cttgegacte
17641 atctatgacc cctecttget gggaggatgg acccagaaag ttcacaggaa ggagagcegtt
17701 ccggggggag ggactgctac cattcaagcet cctacccate ceettggect gatttgagea
17761 cccccatttt tcaaaatttg ttttagaget gcacacccac catacageat tcaaacacta
17821 cagcagggtc cccggtgaca ggtggectee cccaaccetg aacccecageg cetteectet
17881 ctggggtgcc cattacacct ccagaggctt ctttctggga gaatctgtge cecgtgagea
17941 tccecaggece cetgagtggg aggacaccat ccacacttge cttetgeget caggggaage
18001 cttttgcaca cagectgett ccegeectag ggetaggggt geagecetgtg acctgggteg
18061 ggacctgcte agggtgagge ctccaagggt gttaggggte ggoctcgggg ggcggtttca
18121 gagaagagga gacagaggct caggaaaggg aacgggtcetg ttgcecacat ceccataccga
18181 gecaggattg gaaccctgge ctggagetet gagggtgggt catggageag acagtgggca
18241 gagctgtgct ggaaagagce aggecteecg tetgacatgt gacttcacgg ggagacctee
18301 ctcctgaaca ctgggggcece agggtggcat tgtcagecagg gtgcagcetee ccaggecage
18361 atctgagtga ccctgggceac tggtcacace ctcecegect cgectacace cageccagee
18421 tgcecggcett ccatggtgag ctetgggctt ccatggtgag ctetgeecaa cacctaceca
18481 cccteccagg cccaaggeac actcagacct geettggeee agggectgag tccagagttg
18541 agggctaggce cattgttttc tgggagggce ctgecagacct gggageecge acagaactet
18601 ccacccctea gggetcaggt gecaggaactg gggectgagg ctcaggeagg tgcttetgge
18661 cacactgtgt ctcctgaage tgeeggeceg ggettgetga cetgetetgg ggageatcaa
18721 ggacgctgag tgagggaggce tggtgecetg cetggeteea tecacttage acacagttat
18781 ctaacccttg gtatggtatg ttccactgcet gtttcagttg ctectggtca cectggtgat

18841 aaaaactggg agaaaaaaag gaaagcaagg aaaaaggatc cagaatgetg agatggecag
18901 ggaggtggtc tggaggcctg cagtgcagag geaggtgcct cagtgataag ageggctgte
18961 ctcactgaac aggactcage ccactccagt geccacacag cagecectac ceeetggtgg
19021 aagggggtcc ttctcectgg ggcttaggtt cagagacaca aggeagegtg ctecagggcet
19081 agggcccate cacatcggge tgggggtatc cagaacagag caagacagga cectcacace
19141 ctgtteccca gaattecteg cattggaata cettggacca ggtgaggaga agaagggcaa
19201 ggatgecggga ggcctetetg gactctegat gecagggeca gectgaaacc tgtggecece
19261 tttgacctce tgagcetgtee ctcaggtcac ggggcectetg agetaaggge ctgtgaggat
19321 gecccgecect geeecteect cacaccatga ggatggggca ggaacctgcet ctggecacgt
19381 ggcacatggg ggacagaggt cctecctgte ctgetgee

Homo sapiens HECT, UBA and WWE domain containing E3 ubiquitin protein ligase 1 (HUWE1), mRNA

NCBI Reference Sequence: NM_031407.7
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LOCUS NM 031407 14731 bp mRNA linear PRI 12-DEC-2020

DEFINITION Homo sapiens HECT, UBA and WWE domain containing E3 ubiquitin
protein ligase 1 (HUWE1), mRNA.

ACCESSION NM 031407 NM 005703 NM_017627 XM 497119

VERSION NM 031407.7

KEYWORDS RefSeq; MANE Select.

SOURCE  Homo sapiens (human)

ORGANISM Homo sapiens
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
Mammalia; Eutheria; Euarchontoglires; Primates; Haplorrhini;

Catarrhini; Hominidae; Homo.
REFERENCE 1 (bases | to 14731)

AUTHORS Crawford LJ, Campbell DC, Morgan JJ, Lawson MA, Down JM, Chauhan D,
McAvera RM, Morris TC, Hamilton C, Krishnan A, Rajalingam K,
Chantry AD and Irvine AE.

TITLE The E3 ligase HUWEL inhibition as a therapeutic strategy to target
MYC in multiple myeloma

JOURNAL Oncogene 39 (27), 5001-5014 (2020)

PUBMED 32523091

REMARK GeneRIF: The E3 ligase HUWEI inhibition as a therapeutic strategy

to target MY C in multiple myeloma.
REFERENCE 2 (bases | to 14731)

AUTHORS Zhang Y, Zhang Y and Xu H.

TITLE LIMCHI suppress the growth of lung cancer by interacting with HUWEI
to sustain p53 stability

JOURNAL Gene 712, 143963 (2019)

PUBMED 31279706

REMARK  GeneRIF: LIMCHI is a negative regulator involved in a new molecular

mechanism for the pathogenesis of lung cancer with HUWEI and p53
REFERENCE 3 (bases | to 14731)

AUTHORS Lee HJ, Li CF, Ruan D, He J, Montal ED, Lorenz S, Girnun GD and
Chan CH.

TITLE Non-proteolytic ubiquitination of Hexokinase 2 by HectH9 controls
tumor metabolism and cancer stem cell expansion

JOURNAL Nat Commun 10 (1), 2625 (2019)

PUBMED 31201299

REMARK  GeneRIF: Study in cancer cell lines identify that K63-linked
ubiquitination by HECTHO regulates the mitochondrial localization
and function of hexokinase 2 (HK2). Histological analyses show that
HECTHS9 expression is upregulated and correlated with disease
progression in prostate cancer. Results suggest that HECTHO is a
novel regulator of HK2 and cancer metabolism.

Publication Status: Online-Only
REFERENCE 4 (bases | to 14731)

AUTHORS Bernassola F, Karin M, Ciechanover A and Melino G.

TITLE The HECT family of E3 ubiquitin ligases: multiple players in cancer
development

JOURNAL Cancer Cell 14 (1), 10-21 (2008)

PUBMED 18598940
REMARK Review article
REFERENCE 5 (bases | 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 | 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 (HUWELI) is inhibited
by Arf.

REFERENCE 7 (bases | 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 | to 14731)

AUTHORS GuJ, Dubner R, Fornace AJ Jr and Iadarola MJ.

TITLE UREBI, a tyrosine phosphorylated nuclear protein, inhibits p53
transactivation

JOURNAL Oncogene 11 (10), 2175-2178 (1995)

PUBMED 7478539
REFERENCE 9 (bases | 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 JMed Genet 51 (4), 575-580 (1994)

PUBMED 7943042
REFERENCE 10 (bases 1 to 14731)

AUTHORS GuJ, 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 Mcll (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#H#

Transcript exon combination :: DQ097177.1 [EC0O:0000332]

RNAseq introns :: mixed/partial sample support
SAMEA1965299, SAMEA1966682
[ECO:0000350]

##Evidence-Data-END##

##RefSeq-Attributes-START#H#
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"
ene 1..14731
/gene="HUWE1"
/gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1;
MRXST; MULE; URE-B1; UREB1"
/mote="HECT, UBA and WWE domain containing E3 ubiquitin
protein ligase 1"
/db_xref="GenelD: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

€xon

CDS

/gene="HUWE1"
/gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1;
MRXST; MULE; URE-B1; UREB1"
/note="upstream in-frame stop codon"

370..438
/gene="HUWE1"
/gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1;
MRXST; MULE; URE-B1; UREB1"
/inference="alignment:Splign:2.1.0"

394..13518
/gene="HUWE1"
/gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1;
MRXST; MULE; URE-B1; UREB1"
/EC_number="2.3.2.26"
/mote="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 EGAP
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="GenelD:10075"
/db_xref="HGNC:HGNC:30892"
/db_xref="MIM:300697"
/translation="MKVDRTKLKKTPTEAPADCRALIDKLKVCNDEQLLLELQQIKTW
NIGKCELYHWVDLLDRFDGILADAGQTVENMSWMLVCDRPEREQLKMLLLAVLNFTAL
LIEYSFSRHLY SSIEHLTTLLASSDMQVVLAVLNLLYVFSKRSNYITRLGSDKRTPLL
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
NDVSTLGYDLTFSTEVQEFGVCEVRDLKPNGANILVTEENKKEY VHLVCQMRMTGAIR
KQLAAFLEGFYENPKRLISIFTEQELELLISGLPTIDIDDLKSNTEYHKYQSNSIQI
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=EC0:0000250|UniProtKB:Q7TMYS; propagated from

UniProtKB/Swiss-Prot (Q7Z2677.3); phosphorylation site"
misc_feature 2338..2340

/gene="HUWE1"

/gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1;

MRXST; MULE; URE-B1; UREB1"

/note="Phosphoserine.

/evidence=EC0:0000250|UniProtKB:Q7TMY§; propagated from

UniProtKB/Swiss-Prot (Q7Z677.3); phosphorylation site"
misc_feature 2611..2613

/gene="HUWE1"

/gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1;

MRXST; MULE; URE-B1; UREB1"

/note="Phosphoserine.

/evidence=EC0:0000244|PubMed:24275569; propagated from

UniProtKB/Swiss-Prot (Q7Z677.3); phosphorylation site"
misc_feature 3643..3645

/gene="HUWE1"

/gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1;

MRXST; MULE; URE-B1; UREB1"

/note="Phosphoserine.

/evidence=EC0:0000244|PubMed: 18220336,

ECO0:0000244|PubMed:20068231, EC0O: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=EC0:0000244|PubMed: 18669648,

ECO0:0000244|PubMed:20068231, EC0O:0000244|PubMed:23186163,

ECO0:0000244|PubMed:24275569; propagated from

UniProtKB/Swiss-Prot (Q7Z677.3); phosphorylation site"
misc_feature 4501..4503

/gene="HUWE1"

/gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1;

MRXST; MULE; URE-B1; UREB1"

/note="Phosphoserine.

/evidence=EC0:0000244|PubMed: 19690332; propagated from

UniProtKB/Swiss-Prot (Q7Z677.3); phosphorylation site"
misc_feature 4537..4539

/gene="HUWE1"

/gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1;

MRXST; MULE; URE-B1; UREB1"

/note="Phosphoserine.

/evidence=EC0:0000244|PubMed:23186163; propagated from

UniProtKB/Swiss-Prot (Q7Z2677.3); phosphorylation site"
misc_feature 4576..4578

/gene="HUWE1"

/gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1;

MRXST; MULE; URE-B1; UREB1"

/note="Phosphoserine.

/evidence=EC0:0000244|PubMed: 16964243,

ECO0:0000244|PubMed:19690332, EC0O:0000244|PubMed:20068231,

ECO0:0000244|PubMed:23186163, EC0O: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=EC0:0000244|PubMed:20068231,
ECO0:0000244|PubMed:23186163; propagated from
UniProtKB/Swiss-Prot (Q7Z677.3); phosphorylation site"
misc_feature 6112..6114
/gene="HUWE1"
/gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1;
MRXST; MULE; URE-B1; UREB1"
/note="Phosphoserine.
/evidence=EC0:0000244|PubMed: 16964243,
ECO0:0000244|PubMed: 18669648, EC0O:0000244|PubMed: 19690332,
ECO0:0000244|PubMed:20068231, EC0O:0000244|PubMed:21406692,
ECO0:0000244|PubMed:23186163; propagated from
UniProtKB/Swiss-Prot (Q7Z677.3); phosphorylation site"
misc_feature 6496..6498
/gene="HUWE1"
/gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1;
MRXST; MULE; URE-B1; UREB1"
/note="Phosphothreonine.
/evidence=EC0:0000244|PubMed:24275569; propagated from
UniProtKB/Swiss-Prot (Q7Z677.3); phosphorylation site"
misc_feature 7189..7191
/gene="HUWE1"
/gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1;
MRXST; MULE; URE-B1; UREB1"
/note="Phosphoserine.
/evidence=EC0:0000244|PubMed:23186163; propagated from
UniProtKB/Swiss-Prot (Q7Z677.3); 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=EC0:0000250|UniProtKB:Q7TMYS; 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=EC0:0000244|PubMed: 16964243,
ECO0:0000244|PubMed:17081983, EC0O:0000244|PubMed: 18669648,
ECO0:0000244|PubMed:18691976, EC0O:0000244|PubMed: 19690332,
ECO0:0000244|PubMed:20068231, EC0O:0000244|PubMed:21406692,
ECO0:0000244|PubMed:23186163; propagated from
UniProtKB/Swiss-Prot (Q7Z677.3); 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=EC0:0000244|PubMed: 18669648,

ECO0:0000244|PubMed:20068231, EC0O:0000244|PubMed:21406692,

ECO0:0000244|PubMed:23186163; propagated from

UniProtKB/Swiss-Prot (Q7Z677.3); phosphorylation site"
misc_feature 7564..7566

/gene="HUWE1"

/gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1;

MRXST; MULE; URE-B1; UREB1"

/note="Phosphoserine.

/evidence=EC0:0000244|PubMed:19690332; propagated from

UniProtKB/Swiss-Prot (Q72677.3); phosphorylation site"
misc_feature 7972..7974

/gene="HUWE1"

/gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1;

MRXST; MULE; URE-B1; UREB1"

/note="Phosphoserine.

/evidence=EC0:0000244|PubMed:23186163; propagated from

UniProtKB/Swiss-Prot (Q7Z677.3); phosphorylation site"
misc_feature 7987..7989

/gene="HUWE1"

/gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1;

MRXST; MULE; URE-B1; UREB1"

/note="Phosphoserine.

/evidence=EC0:0000244|PubMed:23186163; propagated from

UniProtKB/Swiss-Prot (Q7Z677.3); phosphorylation site"
misc_feature 7996..7998

/gene="HUWE1"

/gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1;

MRXST; MULE; URE-B1; UREB1"

/note="Phosphoserine.

/evidence=EC0:0000244|PubMed:23186163; propagated from

UniProtKB/Swiss-Prot (Q7Z677.3); phosphorylation site"
misc_feature 8053..8055

/gene="HUWE1"

/gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1;

MRXST; MULE; URE-B1; UREB1"

/note="Phosphothreonine.

/evidence=EC0:0000244|PubMed:23186163; propagated from

UniProtKB/Swiss-Prot (Q7Z677.3); phosphorylation site"
misc_feature 8143..8145

/gene="HUWE1"

/gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1;

MRXST; MULE; URE-B1; UREB1"

/note="Phosphoserine.

/evidence=EC0:0000244|PubMed:24275569; propagated from

UniProtKB/Swiss-Prot (Q7Z677.3); phosphorylation site"
misc_feature 8176..8178

/gene="HUWE1"

/gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1;

MRXST; MULE; URE-B1; UREB1"

/note="Phosphoserine.

/evidence=EC0:0000244|PubMed: 19690332,

ECO0:0000244|PubMed:20068231, EC0O:0000244|PubMed:23186163;

propagated from UniProtKB/Swiss-Prot (Q726Z7.3);

phosphorylation site"
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misc_feature 8248..8250

/gene="HUWE1"

/gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1;

MRXST; MULE; URE-B1; UREB1"

/note="Phosphoserine.

/evidence=EC0:0000244|PubMed:19690332; propagated from

UniProtKB/Swiss-Prot (Q7Z677.3); phosphorylation site"
misc_feature 8644..8646

/gene="HUWE1"

/gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1;

MRXST; MULE; URE-B1; UREB1"

/note="Phosphothreonine.

/evidence=EC0:0000244|PubMed:19690332; propagated from

UniProtKB/Swiss-Prot (Q7Z677.3); phosphorylation site"
misc_feature 8869..8871

/gene="HUWE1"

/gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1;

MRXST; MULE; URE-B1; UREB1"

/note="Phosphoserine.

/evidence=EC0:0000244|PubMed:24275569; propagated from

UniProtKB/Swiss-Prot (Q7Z677.3); phosphorylation site"
misc_feature 8890..8892

/gene="HUWE1"

/gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1;

MRXST; MULE; URE-B1; UREB1"

/note="Phosphoserine.

/evidence=EC0:0000244|PubMed:24275569; propagated from

UniProtKB/Swiss-Prot (Q72677.3); phosphorylation site"
misc_feature 8896..8898

/gene="HUWE1"

/gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1;

MRXST; MULE; URE-B1; UREB1"

/note="Phosphoserine.

/evidence=EC0:0000244|PubMed:24275569; propagated from

UniProtKB/Swiss-Prot (Q7Z677.3); phosphorylation site"
misc_feature 8974..8976

/gene="HUWE1"

/gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1;

MRXST; MULE; URE-B1; UREB1"

/note="Phosphoserine.

/evidence=EC0:0000244|PubMed:24275569; propagated from

UniProtKB/Swiss-Prot (Q7Z677.3); phosphorylation site"
misc_feature 9052..9054

/gene="HUWE1"

/gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1;

MRXST; MULE; URE-B1; UREB1"

/note="Phosphoserine.

/evidence=EC0:0000244|PubMed: 16964243,

ECO0:0000244|PubMed: 18669648, EC0O:0000244|PubMed: 19690332,

ECO0:0000244|PubMed:23186163; propagated from

UniProtKB/Swiss-Prot (Q7Z677.3); 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=EC0:0000244|PubMed:23186163; propagated from

UniProtKB/Swiss-Prot (Q7Z677.3); phosphorylation site"
misc_feature 9058..9060

/gene="HUWE1"

/gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1;

MRXST; MULE; URE-B1; UREB1"

/note="Phosphothreonine.

/evidence=EC0:0000244|PubMed:23186163; propagated from

UniProtKB/Swiss-Prot (Q7Z677.3); phosphorylation site"
misc_feature 9145..9147

/gene="HUWE1"

/gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1;

MRXST; MULE; URE-B1; UREB1"

/note="Phosphoserine.

/evidence=EC0:0000244|PubMed:16964243; propagated from

UniProtKB/Swiss-Prot (Q7Z677.3); phosphorylation site"
misc_feature 9739..9741

/gene="HUWE1"

/gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1;

MRXST; MULE; URE-B1; UREB1"

/note="Phosphoserine.

/evidence=EC0:0000244|PubMed: 19690332,

ECO0:0000244|PubMed:23186163; propagated from

UniProtKB/Swiss-Prot (Q7Z677.3); phosphorylation site"
misc_feature 9742..9744

/gene="HUWE1"

/gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1;

MRXST; MULE; URE-B1; UREB1"

/note="Phosphoserine.

/evidence=EC0:0000244|PubMed:23186163; propagated from

UniProtKB/Swiss-Prot (Q7Z677.3); phosphorylation site"
misc_feature 9757..9759

/gene="HUWE1"

/gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1;

MRXST; MULE; URE-B1; UREB1"

/note="Phosphoserine.

/evidence=EC0:0000244|PubMed:23186163; propagated from

UniProtKB/Swiss-Prot (Q7Z677.3); phosphorylation site"
misc_feature 9772..9774

/gene="HUWE1"

/gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1;

MRXST; MULE; URE-B1; UREB1"

/note="Phosphoserine.

/evidence=EC0:0000244|PubMed:20068231,

ECO0:0000244|PubMed:23186163; propagated from

UniProtKB/Swiss-Prot (Q7Z677.3); phosphorylation site"
misc_feature 9796..9798

/gene="HUWE1"

/gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1;

MRXST; MULE; URE-B1; UREB1"

/note="Phosphoserine.

/evidence=EC0:0000244|PubMed:23186163; propagated from

UniProtKB/Swiss-Prot (Q72677.3); 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=ECO0:0000250|UniProtKB:Q7TMYS; propagated from

UniProtKB/Swiss-Prot (Q7Z677.3); methylation site"
misc_feature 11056..11058

/gene="HUWE1"

/gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1;

MRXST; MULE; URE-B1; UREB1"

/note="Phosphoserine.

/evidence=EC0:0000244|PubMed:23186163; propagated from

UniProtKB/Swiss-Prot (Q7Z677.3); phosphorylation site"
misc_feature 11377..11379

/gene="HUWE1"

/gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1;

MRXST; MULE; URE-B1; UREB1"

/note="Phosphoserine.

/evidence=EC0:0000244|PubMed: 18669648,

ECO0:0000244|PubMed:20068231, EC0O: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=EC0:0000244|PubMed: 19690332,

ECO0:0000244|PubMed:23186163; propagated from

UniProtKB/Swiss-Prot (Q72677.3); phosphorylation site"
misc_feature 11662..11664

/gene="HUWE1"

/gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1;

MRXST; MULE; URE-B1; UREB1"

/note="Phosphoserine.

/evidence=EC0:0000244|PubMed: 19690332,

ECO0:0000244|PubMed:20068231, EC0O:0000244|PubMed:23186163,

ECO0:0000244|PubMed:24275569; propagated from

UniProtKB/Swiss-Prot (Q72677.3); phosphorylation site"
misc_feature 11668..11670

/gene="HUWE1"

/gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1;

MRXST; MULE; URE-B1; UREB1"

/note="Phosphoserine.

/evidence=EC0:0000244|PubMed:24275569; propagated from

UniProtKB/Swiss-Prot (Q72677.3); phosphorylation site"
misc_feature 11671..11673

/gene="HUWE1"

/gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1;

MRXST; MULE; URE-B1; UREB1"

/note="Phosphoserine.

/evidence=EC0:0000244|PubMed:20068231,

ECO0:0000244|PubMed:23186163; propagated from

UniProtKB/Swiss-Prot (Q7Z677.3); 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=EC0:0000244|PubMed: 19690332,
ECO0:0000244|PubMed:23186163; propagated from
UniProtKB/Swiss-Prot (Q7Z677.3); phosphorylation site"
misc_feature 11839..11841
/gene="HUWE1"
/gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1;
MRXST; MULE; URE-B1; UREB1"
/note="Phosphoserine.
/evidence=EC0:0000244|PubMed: 19690332,
ECO0:0000244|PubMed:23186163, EC0O:0000244|PubMed:24275569;
propagated from UniProtKB/Swiss-Prot (Q7Z26Z7.3);
phosphorylation site"
misc_feature 11872..11874
/gene="HUWE1"
/gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1;
MRXST; MULE; URE-B1; UREB1"
/note="Phosphoserine.
/evidence=EC0:0000244|PubMed:23186163,
ECO0:0000244|PubMed:24275569; propagated from
UniProtKB/Swiss-Prot (Q7Z677.3); phosphorylation site"
misc_feature 11881..11883
/gene="HUWE1"
/gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1;
MRXST; MULE; URE-B1; UREB1"
/note="Phosphothreonine.
/evidence=EC0:0000244|PubMed:23186163; propagated from
UniProtKB/Swiss-Prot (Q72677.3); phosphorylation site"
misc_feature 12109..12111
/gene="HUWE1"
/gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1;
MRXST; MULE; URE-B1; UREB1"
/note="Phosphoserine.
/evidence=EC0:0000244|PubMed:24275569; propagated from
UniProtKB/Swiss-Prot (Q7Z677.3); phosphorylation site"
misc_feature 12148..12150
/gene="HUWE1"
/gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1;
MRXST; MULE; URE-B1; UREB1"
/note="Phosphoserine.
/evidence=ECO0:0000244|PubMed: 18669648,
ECO0:0000244|PubMed:19690332, EC0O:0000244|PubMed:20068231,
ECO0:0000244|PubMed:24275569; propagated from
UniProtKB/Swiss-Prot (Q72677.3); phosphorylation site"
misc_feature 12163..12165
/gene="HUWE1"
/gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1;
MRXST; MULE; URE-B1; UREB1"
/note="Phosphothreonine.
/evidence=EC0:0000244|PubMed: 18669648,
ECO0:0000244|PubMed:19690332, EC0O: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=EC0:0000244|PubMed: 18669648,
ECO0:0000244|PubMed:24275569; propagated from
UniProtKB/Swiss-Prot (Q72677.3); phosphorylation site"

misc_feature 13204..13206
/gene="HUWE1"
/gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1;
MRXST; MULE; URE-B1; UREB1"
/note="Phosphotyrosine.
/evidence=ECO0:0000250|UniProtKB:P51593; propagated from
UniProtKB/Swiss-Prot (Q72677.3); 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"

98



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

—n"

/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

100



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

/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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—n"

/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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12925..13042
/gene="HUWE1"

€xon

/gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1;

MRXST; MULE; URE-B1; UREB1"

/inference="alignment:Splign:2.1.0"
13043..13224

/gene="HUWE1"

€xon

/gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1;

MRXST; MULE; URE-B1; UREB1"

/inference="alignment:Splign:2.1.0"
13225..13415

/gene="HUWE1"

€xon

/gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1;

MRXST; MULE; URE-B1; UREB1"

/inference="alignment:Splign:2.1.0"
13416..14731

/gene="HUWE1"

€xon

/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"

polvA 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"
/mote="hexamer: AATAAA"

polvA 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"
/nmote="hexamer: AATAAA"

polvA_site 14731
/gene="HUWE1"

/gene_synonym="ARF-BP1; HECTH9; HSPC272; Ib772; LASU1;

MRXST; MULE; URE-BI; UREB1"
ORIGIN

1 gactgagggc tagegagggg ageagggetg gageagggct ggageaggec tggageaggg
61 ctgaagcagg getgaagecag ggeegeggac cecgeacgcet cetgegggece cecgeggagee
121 attgcggecg aggectcgge aggegecage ggagagetag ccgeatctte gggggcagee
181 cggceagcetge cggeggegeg gegagagage ggetgacaga ggggatgega ggtectccag
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241 cagcctgacc tgagtgggtt agtgatccag agaaaccage aggecaactt ggtcaggaag
301 gttcgggaag ctgttggage agtgtggega atttcccace aggatgagta tgattggctg
361 tgattttaga tcgtaaagct gaaaattgaa atcatgaaag tagacaggac taaactgaag
421 aagacaccta ctgaggctcc tgcagactge agagcecttaa tagacaaact caaagtttgt
481 aatgatgagc aacttctctt ggaactgcag cagatcaaaa catggaacat tggaaagtgc
541 gagttatatc actgggtgga cctgttggac cgettcgatg gaatactgge agatgetgga
601 cagacagtgg agaatatgtc atggatgctc gtatgtgata ggccagaaag agagcaactg
661 aaaatgcttc tcttggetgt gttgaactte acagecttge tcattgagta cagcttttee

721 cggcatctgt acagttccat agagcatttg acaactttat tggcttecte tgatatgcaa

781 gtggtectgg cagtcctcaa tctectatat gtatttagea aaagatcaaa ctacatcact

841 cgtctgggat ctgacaagag gaccecgetg ctaactcggc tacaacattt ggcagagage
901 tggggetggaa aggagaatgg ctttggactt gcagaatgtt gcagagactt geatatgatg
961 aaatatccac ccagtgcaac tacactacac tttgaattct atgcagatce tggggecgag
1021 gtcaaaattg agaaaaggac aactagtaac acactacatt atattcacat agagcaactt
1081 gacaagattt cagaaagccce ttctgaaatc atggaatctc ttaccaaaat gtacagcatt
1141 cctaaggata agcagatgct gttatttaca cacatacgac tggeccatgg cttttctaat
1201 cacaggaagc gattgcagge agttcaggcce agactgeatg caatatctat attagtgtat
1261 tccaatgect tgcaggaate agcaaacagt atcttgtata atggettgat agaggagttg
1321 gtagatgtce ttcagataac ggataageag cttatggaga ttaaagcagce ttctttacga
1381 acattaacat caattgtcca cttggagaga actcccaaac tcagcagtat tattgactgt
1441 actggaactg cctcctacca tggatttttg ccagtgcettg taaggaactg tatccaggee
1501 atgattgatc cttccatgga tccataccct caccagtttg ccactgetet cttetetttt

1561 ttataccatc tggccagceta cgatgetggt ggtgaagect tggtctectg tggaatgatg
1621 gaagccttat tgaaggtcat aaagtttctt ggcgatgaac aggaccagat aacatttgtce
1681 accagagecg tcagagtggt tgaccttatc accaacctgg atatggcage ttttcaatce
1741 catagtggac tttctatctt catttataga cttgagcatg aagtagattt gtgccgaaaa
1801 gaatgtccgt ttgtgatcaa gecaaagate cagagaccea atactacaca agaaggagag
1861 gaaatggaaa ctgatatgga tggagtccag tgtattccac aacgagcagce acttctgaaa
1921 tccatgttga atttcctcaa gaaggccate caagaccctg ctttctcaga tggeatacga
1981 catgtgatgg atggttctct gectacctee ctgaaacaca tcatcageaa tgcagaatac
2041 tatggeccat cactcttcet cctagetact gaagtggtga ctgtgtttgt atttcaagaa
2101 ccatcactgc tctectcact ccaggacaat ggattgacag atgtcatget geatgeactg
2161 cttatcaaag atgttcctge tacccgtgaa gteettgget cectcccaaa tgtattcagt
2221 gcactctgtt tgaatgeceg aggtctteag tettttgttc agtgtcagec ttttgaacge
2281 ctcttcaaag ttcttctgte tccagattac cteccageca tgeggaggag gagaagttct
2341 gatccecttg gggatactge atccaacctg gggagtgetg tegatgaget catgagacat
2401 cagcccacce ttaaaacaga tgcaacgact gecatcatca agttacttga agaaatcetgt
2461 aatcttggaa gggaccccaa atacatctgt cagaagccat caatccagaa ggeagatgge
2521 actgccactg ctecteecce aaggtctaat catgecgeag aagaagecte tagtgaggat
2581 gaggaggaag aggaagtaca ggccatgeag agcetttaatt ctacccagea aaatgaaact
2641 gagcctaatc agcaggttgt tggtacagag gaacgtattc ctattcccct catggattac
2701 atccttaatg tgatgaaatt tgtggaatct attctgagea acaatacaac agatgaccac
2761 tgccaggaat ttgtgaatca gaaaggactg ttgeetttgg ttaccatttt gggtettcee
2821 aatctgececa ttgactttce cacatetget geetgtcagg ctgttgecagg tgtetgcaaa
2881 tccatattga cactgtcaca tgaacccaaa gtecttcaag agggtetect tcagttggac
2941 tccatcctet cctcectgga geccttacac cgecccattg aateceetgg gggcetecagtg
3001 ttgttgcgag aactggcettg cgecaggeaat gttgetgatg ctacectctc ageccaggec
3061 acacctctge tgcatgeact cactgetgee catgectaca tecatgatgtt tgttcatact
3121 tgcagagttg gacagagtga aattcgttce atctccgtaa accagtgggg ctetcaattg
3181 ggtctgagtg ttttgagcaa getgageeag ttatactgtt ceetggtgtg ggaaageact
3241 gtcctectct ctetgtgtac cecaaacage ctaccatetg ggtgtgaatt tggecaggea
3301 gatatgcaga aactggttcc aaaggatgag aaggcaggta cgacccaggg cggaaaaaga
3361 tcagatgggg aacaggatgg agcagetgga agtatggatg cttctaccca gggcttatta
3421 gaaggcattg ggctagatgg tgacacattg gctcecatgg agacagatga acctactget
3481 tcagactcta agggcaaatc taaaatcaca ccagcaatgg ctgecagaat taagcaaatc
3541 aagcctttgt tatcagcttc ctccagatta ggcegageac ttgetgaget atttggactt
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3601 cttgttaaac tttgtgtggg atctectgte cgecagagaa ggagecatea tgetgecage
3661 accactacag caccgacacc tgecgegega tcaacagect cagetetcac taagetettg
3721 actaaggggt tatcttggca gceeccacca tatacaccta cteccegatt caggetgaca
3781 ttcttcatct gttcagttgg tttcacatce ccaatgetgt ttgatgagag gaagtatece

3841 taccacctca tgctgeaaaa atttctctge tccggaggece acaatgctct ttttgaaact

3901 ttcaactggg ctetgtccat gggaggtaaa gttcctgttt ctgagggatt ggaacactca
3961 gacttgectg atggcacagg agaattecta gatgectgge ttatgetggt ggagaagatg
4021 gtgaatccea ccacggtgct tgaateteca cattcgetge ctgecaaatt gectggaggt
4081 gtccagaact ttccccagtt cagtgeactg cgctteettg tggtaactca gaaageagec
4141 tttacttgca tcaaaaactt atggaaccgg aaacccctga aggtatatgg tggacgaatg
4201 gctgaatcga tgetggecat tetatgecac atectcegag gagaacctgt gattcgagag
4261 agactaagca aggagaagga ggggtctcga ggagaagagg atacagggca agaggaaggt
4321 ggctecegee gggaacctea agtcaaccag caacaactge aacagetcat ggacatggge
4381 ttcacaaggg aacatgcaat ggaggcactg ttgaacacca gecaccatgga gecaggecaca
4441 gagtaccttt taacccaccc tectccaate atgggaggag ttgttcggga tetcageatg
4501 tctgaagagg accagatgat gagagcaatt getatgtcte tgggacagga tattccaatg
4561 gatcaaaggg cagagtcacc tgaggaagtt gettgccgga aggaggaaga ggaacggaaa
4621 gctcgggaaa agcaggagga ggaagaggct aaatgtctag agaagtteca ggatgetgac
4681 ccgttggaac aagatgaget ccacactttc acagatacta tgttgccagg ctgcettccac
4741 cttettgatg agctgecaga cacagtatac cgtgtgtgtg acctgatcat gacagcaatce
4801 aaacgtaatg gagcagatta tcgtgacatg attctgaagc aagtagtcaa tcaggtgtgg
4861 gaagctgctg atgtattgat caaagetgct cttccectga caacaagtga cacaaaaace
4921 gtgtcagagt ggataagtca gatggccaca ctgececcagg cetecaattt ggetactaga
4981 atcttgcttt taacgctact ttttgaggag ttgaagetac cttgtgettg ggtggttgaa

5041 tcaagtggca tccttaatgt cctaatcaaa ctettggaag tggttcagee ctgectceag
5101 gcagccaagg agcagaagga agtccagacc ccaaagtgga tcacaccagt gttgctectg
5161 attgatttct atgaaaagac agccatctce tcaaaaagga gageccagat gactaagtac
5221 ctgcaatcca acagcaacaa ctggegetgg tttgatgate getctgggceg ttggtatagt
5281 tacagtgcaa gcaacaatag cactattgat tctgectgga aatctggaga gacaagegtg
5341 cgattcactg caggccgaag aagatacacg gtccaattca ctacaatggt gcaggttaat
5401 gaggaaacag ggaaccgacg ccetgtgatg ctgactetee tcagggtace teggetgaat
5461 aaaaattcaa aaaacagcaa tggacaggaa ctagagaaga cgctggaaga aagcaaagaa
5521 atggatatca aacgtaaaga aaataaaggc aatgataccc ctttggecct agagagtaca
5581 aacactgaaa aggagacaag cctggaggaa acaaaaatcg gggagatect gatccaggge
5641 ttgacagaag atatggtgac tgttttaatc cgggecetgeg tgageatget gggagtcect
5701 gtggacccag atactttgea tgccaccett cgtetetgte tgaggetcac ccgggaccac
5761 aaatatgcca tgatgtttge agaactgaag agtacccgcea tgatcttgaa tttgacccag
5821 agctcaggct tcaatgggtt tactcecectg gtcaccctte tettaagaca catcattgag
5881 gacccctgta cecttegtea taccatggaa aaggttgttc getcageage tacaagtgga
5941 gcetggtagea ctacctetgg tgttgtgtet ggcagecteg getctcggga gatcaactac
6001 atccttcgtg tecttgggec agecgeatge cgeaatcecag acatattcac agaagtggcec
6061 aactgctgta tccgeatege cettectgee cetcgagget caggaactge ttcagatgat
6121 gaatttgaga atcttagaat taaaggccct aatgcetgtac agetggtgaa gaccaccect
6181 ttgaagcccet cacctetgee tgtecatceet gatactatca aggaagtgat ctatgatatg
6241 ctgaatgctc tggetgeata ccatgetcca gaggaageag ataaatctga tcctaaacct
6301 ggggttatga cccaagaggt tggccagete ctgcaagaca tgggtgatga tgtataccag
6361 cagtaccggt cacttacgcg tcagagcagt gactttgata cgecagtcagg tttttccatt
6421 aatagtcagg tctttgctge agatggtgec tccactgaga cttcegeate tgggacctee
6481 caaggagagg cttcaactcc agaggagtct cgagatggga agaaagataa agaaggggac
6541 cgggcctctg aggaaggceaa acagaaaggc aagggeagea aacctttaat gectacctee
6601 actatccttc gtcttetgge agagttggte aggtcctatg ttggtattge taccetgatt

6661 gccaactaca getacactgt gggecagtct gaactgatca aagaggactg cagtgtgcta
6721 gcttttgttc tggaccacct geteeccacat acccagaatg cagaagacaa ggacaccect
6781 gecttggeee geetgttect cgeaagectg getgetgeag ggagtggeac agatgeccag
6841 gtggccectag tgaatgaagt aaaagcagec cttggacggg cactggetat ggetgagagt
6901 acagagaaac atgccaggct tcaggcagtg atgtgtatca tcagtactat catggagtee
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6961 tgcceecteea cctccagett ctacageagt gecacagega agacccagea caatggeatg
7021 aacaacatca ttcggctttt cctgaagaag ggactggtta atgacctgge cagagtacct
7081 cacagcttag acctgtccag tcccaacatg gecaacacag tcaatgetge tetgaagect
7141 ttggaaacac tttcccggat tgtgaaccag cccagtagcec tttttggeag caagagtgct
7201 tctagcaaga acaagtctga gcaggatgee caaggagect ctcaagattc cagtagcaac
7261 cagcaggacc caggcgagcec tggggaagea gaagtgcagg aggaggatca tgatgtcact
7321 cagacagagg tggcagatgg ggatatcatg gatggggagg ctgaaaccga ctcagtggtg
7381 attgctgggce agectgaggt getcagttca caagagatge aggttgagaa tgagetggag
7441 gacctgatag atgagttgct tgagagggat gecggatctg ggaacagtac aattatagtg
7501 agcagaagtg gagaggatga atcacaagag gacgtgctga tggatgaage tecttccaac
7561 ctcagecaag cttccacctt gcaggecaac cgagaagatt ccatgaatat cetggaccct
7621 gaggatgagg aggagcacac tcaggaagag gacageagtg gecagtaacga ggatgaggat
7681 gatagtcagg atgaagagga ggaggaggag gaagatgage aagatgatca ggaggatgat
7741 gaaggtgaag agggagatga agacgatgac gacgatggct ctgagatgga attggatgag
7801 gattatcctg atatgaacgc ttctcecttg gtecgatttg agegetttga ccgggaggat

7861 gatctcatca ttgagtttga caacatgttc tccagtgeta cagacatcce cecatceeca

7921 ggaaatatcc ctaccaccea tccactgatg gtgegecatg cagaccacag ttetetgaca
7981 ctgggcagtg getcttcaac aactegtcte acccagggea tcgggegeag tcagaggace
8041 ctaaggcage tgacggccaa tactggecac accattcatg ttcactacce tgggaatege
8101 cagcccaacc ctectcttat actgcagagg ttgettggte cctcagetge tgetgacate

8161 cttcagctga gecagcagect tccectacaa ageecggggte gggeecgect cetggtagge
8221 aacgatgacg tccacatcat cgeccegttct gatgatgage tgetggatga ctttttccat

8281 gatcagagca cagctaccag ccaageagga accetgtceca geateceeac ageeetgace
8341 cgctggacag aagaatgcaa agttctcgat getgagagea tgeatgactg tgtttcagtg
8401 gttaaagtgt ccattgtcaa tcacctggaa ttcctgaggg atgaggaget ggaagaaagg
8461 cgagagaagc gcaggaaaca actggctgag gaagaaacaa agataactga taaaggcaaa
8521 gaagataagg agaacaggga tcagagtgca cagtgtactg catctaagtc aaatgactec
8581 actgaacaga atctctcaga tgggacgcect atgectgaca getaccecaac aaccccatet
8641 tcaactgatg cagctacatc tgagtccaag gagacccttg geactctgea atcctcacaa
8701 cagcaaccaa cactcccaac cccaccaget ttgggagagg ttcetcagga getgeagtet
8761 ccagctggag aagggggcag ctctacacag ctattgatge ctgtagagee agaggaattg
8821 ggtccecacaa ggecaagtgg ggaageagaa acaactcaga tggagttatc cecagetcee
8881 actataacct cactttccce agagagagcet gaggattctg atgeactgac ggetgtecage
8941 agtcagctag aaggctctee tatggataca agcagectgg cttectgtac cttagaggag
9001 gctgtgggte acacttcage agetggeagt tetgageage ccagageagg cagetceact
9061 cctggggatg cceccaccage tgtggeggaa gtgcaaggea ggagtgatgg gtcaggggaa
9121 tctgececage cacctgagga cageteceea cctgeatect ctgagagcete ttccaccaga
9181 gattctgeeg tggcecattte tggageagat tcccgaggaa tectagaaga geegttgect
9241 tcaacaagca gtgaagaaga agatccectt gegggtatea gtetcectga aggtgtggac
9301 ccctcttttc tggetgeect gectgatgac atcegtcggg aagttctaca gaaccagceta
9361 ggcattcgtc caccaacccg gactgeeece tccacaaata getcagegec tgeagtggtg
9421 gggaatcctg gtgtgactga agtgagecct gagtttctgg ctgeectgee tccagecatt
9481 caggaggaag tactggcaca gcagagagcet gagcageage gacgagaact agcacagaat
9541 gccagctcag acaccectat ggacectgtg accttcatce agactctgece ctcagacctg
9601 cgcegtagtg tectagagga tatggaggac agtgtgttag ctgtgatgee acctgacatt
9661 gcagctgagg ctcaagecct gagacgagag caagaagece ggeagegaca getcatgeat
9721 gagcgtetgt ttgggcacag tagcacctee geactetetg ctattetecg aagecegget
9781 ttcaccagtc gettaagtgg caaccgtggg gtccagtata ctcgecttge tgtgcagaga
9841 ggtggcacct tccagatggg gggtageage agecataaca ggecttetgg cagtaatgta
9901 gatactctce teecgecteeg aggacggctce cttetggace acgaagecct ttettgtcte
9961 ttggtectac tttttgtgga tgagecaaag ctcaatacta geegtetaca ccgagtactg
10021 agaaatctct gctaccatge ccagaccege cactgggtcea tccgeagtet getetecate
10081 ttgcagecgea geagtgagag tgagetatge attgaaacac ccaaactcac tacaagtgag
10141 gaaaagggca aaaagtcgag caagagetgt gggtcaagta gecatgagaa cegtecectg
10201 gacctgctac acaagatgga gtcaaagagc tccaaccagce tttectgget ctcagtatec
10261 atggatgcag ccctaggetg caggactaat atatttcaga tccagegttc aggggggocgt
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10321 aaacataccg agaagcatgc aagcggtgge tccaccgtee acatecatce ccaagetget
10381 cctgttgtct gcagacacgt tttggataca ctcattcaat tggccaaggt atttcccage
10441 cacttcacac agcagcggac caaagaaaca aactgtgaga gtgatcggga aaggggcaat
10501 aaggcctgta geecatgete ctcacagtee tccageagtg geatttgecac agacttetgg
10561 gacttattgg taaaactgga caacatgaat gtcagccgga aaggceaagaa ctecgtgaag
10621 tcagtgccag tgagegetgg cggtgagggg gaaacctete catacagect cgaggectet
10681 ccactggggc agctcatgaa catgttgtca cacccagtca tccgecggag ctetetetta
10741 actgagaaac tcctcagact cctttetete atctcaattg ctctcccaga aaacaaggtg
10801 tcagaagcac aggctaattc tggcageggt gettectceca ccaccactge cacctcaace
10861 acatctacca ccaccaccac tgeecgectee accacgecca cacceectac tgeacceace
10921 cctgtcactt ctgetecage cetggttget gecacggeta tttecaccat tgtegtaget
10981 gcttcgacca cagtgactac ccccacgact getaccacta ctgtttcaat ttctcccact
11041 actaagggca gcaaatctce agcgaaggtg agtgatggge gcagecageag tacagacttt
11101 aagatggtgt cctetggect cactgaaaac cagetacage tetetgtaga ggtgtteaca
11161 tcccactctt gttctgagga aggettagag gatgecageca acgtactact gecagcetctee
11221 cggggggact ctgggacceg ggacactgtt ctcaagetge tactgaatgg agecegecat
11281 ctgggttata ccctttgtaa acaaataggt accctgetgg cegagetgeg ggaatacaac
11341 ctcgagcage ageggegage ccaatgtgaa accetetete ctgatggect gectgaggag
11401 cagccacaga ccaccaaget gaagggcaaa atgcagagcea ggtttgacat ggctgagaat
11461 gtggtaattg tggcatctca gaagegacct ttgggtggee gggagceteca getgecttet
11521 atgtccatgt tgacatccaa gacatctace cagaagttct tcttgagggt actacaggtc
11581 atcatccage tccgggacga cacgegecgg getaacaaga aagecaagea gacaggeagg
11641 ctaggttcct ccggtttagg ctcagetage agecatccagg cagetgttcg gecagetggag
11701 gctgaggetg atgecattat acaaatggta cgtgagggte aaagggegeg gagacageaa
11761 caagcagcaa cgtcggagtc tagccagtca gaggegtetg tccggaggga ggaatcacce
11821 atggatgtgg accagccatc tcccagtget caagatacte aatccattge ctecgatgga
11881 accccacagg gggagaagga aaaggaagaa agaccacctg agttaccect getcagegag
11941 cagctgagtt tggacgaget gtgggacatg cttggggagt gtctaaagga actagaggaa
12001 tcccatgacce agcatgeggt getagtgeta cagectgetg tegaggectt ctttetggte
12061 catgccacag agegggagag caagectect gtccgagaca ceegtgagag ccagetggea
12121 cacatcaagg acgagcctcc tecactetee cetgeeeect taaceccage cacgecttee
12181 tcccettgacce cattcttcte ccgggagecc teatctatge acatetecte aagectgeec
12241 cctgacacac agaagttcct tcgcetttgea gagactcace geactgtgtt aaaccagatc
12301 ctacggcagt ccacgaccca ccttgetgat gggcecttttg ctgtectggt agactacatt
12361 cgtgtccteg actttgatgt caagegcaaa tatttccgec aagagetgga gegtttagat
12421 gaggggctce ggaaagaaga catggcetgtg catgtcegte gtgaccatgt gtttgaagac
12481 tcctatcgtg agetgeatcg caaatcecee gaagaaatga agaatcgatt gtatatagta
12541 tttgaaggag aagaagggca ggatgctggt gggctectge gggagtggta tatgatcate
12601 tctcgagaga tgtttaaccc tatgtatgec ttgttcegta cetcacctgg tgatcgagte
12661 acctacacca tcaatccatc ttcccactge aaccccaacc acctcageta cttcaagttt
12721 gtcggacgca ttgtggecaa agetgtatat gacaaccgtc ttetggagtg ctactttact
12781 cgatcctttt acaaacacat cttgggcaag tcagtcagat atacagatat ggagagtgaa
12841 gattaccact tctaccaagg tctggtttat ctgetggaaa atgatgtcte cacactagge
12901 tatgacctca ccttcagcac tgaggtccaa gagtttggag tttgtgaagt tcgtgaccte
12961 aaacccaatg gggccaacat cttggtaaca gaggagaata agaaggagta tgtacacctg
13021 gtatgccaga tgagaatgac aggagecatc cgcaageagt tggeggcttt cttagaagge
13081 ttctatgaga tcattccaaa gegcecteatt tecatcttca ctgagecagga gttagagetg
13141 cttatatcag gactgcccac cattgacatc gatgatctga aatccaacac tgaataccac
13201 aagtaccagt ccaactctat tcagatccag tggttctgga gageattgeg ttctttcgat
13261 caagctgacc gtgecaagtt cetecagttt gtcacaggta cttccaaggt acecctgeaa
13321 ggctttgetg cectegaagg catgaatgge attcagaagt ttcagatcea tcgagatgac
13381 aggtccacag atcgectgec ttcageteac acatgtttta atcagetgga tetgectgee
13441 tatgagagct ttgagaagct ccgecacatg ctactgttgg ctatccagga gtgetctgaa
13501 ggctttgggce tggectaata aggeccetgee caacteegtg gggttttttt taccattgtt
13561 ggacctgggg aggggggoagt taaaaaaaga accagaaaga aattgtcaaa aaccaataaa
13621 tgaaatccac caactcaccg tgtgtgtece agetgeeeca tettceccag cgeataccetg
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13681 ttcctettet cattctetee cecgeegectg tttectcace tteteteecc tttecatgee
13741 gtccatgatce cccaccecat gtgttttaaa aaggcagtag cetttgecagg gacctgtetg
13801 tcccaactgt ttgaacagtg tgctcetcag attetgtgtt cagaaggatt tgetgeattg
13861 agacttgaaa cctttggata ggggaaaaaa ttatatatat atatattttt ttgttctgtt

13921 tgcatttctt aatttgtgct tggaatgtgt tgatgtgecac agetaatgat tcaatgegag
13981 acaagattgg cgtctgtgtt gtggaggttt caaataaaga geactcttca taactcactt
14041 ttcacaatgg agtttttttc aaacttaaaa aaaaaaacaa aaaactctta agcacatgct
14101 aggcatctgg agaaaagatg gattctccag gaaaccatce ctgecctace cgettgeeca
14161 cctgecteca ceactggtge aacttectec ttcagagtca gtttctgeag tcaggagaga
14221 tgagcagttc accaggaatt gggggtegog gcatctgttt ttttttttta gaatgggage
14281 tgcacttggg gatggteatg gtettagaga ttgcagecea ggacaaagea tcaccttget
14341 caaggggaac aaactgcagc aggttgtaca aaacattcag agagctcact tgacccaacc
14401 gagggtttta cttggtgage ctttctagta gtcttgagte tggggctcag ttttagattt
14461 ttatttcatt aatgtttgtt tatttctaat aaattttaat aagcgagtaa tttaactagg

14521 tcgecagaag accattattt ttgtttgtct atttttgttg tcgtcactee ctetetegte

14581 atctgtctge cagtctgttc acagatcacc ttgtagtecc ttgtggtttt tactccatce
14641 agtgcttaaa getgatctaa ggacttcgat ggttccagee ttcaaagaaa aaataattta
14701 ataaaaattt agttagaaaa aataacccca a

The above contents are the collected information

PubMed

(https://www.ncbi.nlm.nih.gov/nuccore) to offer to the people for the convenient reading and information

disseminating and sharing.
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