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ABSTRACT

Described herein are compositions and methods for a
screening approach for identifying host factors that impact
influenza viral production after the initial infection. Host
factors that enhance influenza virus production were iden-
tified. Screening methods described herein include varia-
tions of the Clustered Regularly Interspaced Short Palindro-
mic Repeats (CRISPR)/Cas9 system, termed CRISPR
activation (CRISPRa) and CRISPR inhibition (CRISPR1i).

Specification includes a Sequence Listing.
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Fig. 25

(SEQ ID NOT4) NP 002480.1 cvtochrome ¢ exidase subunit NIUFA4L [Homo sapiens]

MLROHGOAKKHPSLIPLFVEIGTGATGATLYLLRLALFNPDVOWDRNNPEPWNKLGPNDOYKFYS
VNV YSKLKEERPDE

{(SEQ I RT3 NP 0035421 nucleoside diphosphate kinase homolog 5 [Home sapiens]

MEISMPPPOIVVEKTLAHKPDIVDKEEEIQDULRSGFTIVORRK LRLSPEGUSNFYVEK Y GEMEFPNL
TAYMSSGPLVAMILARREAISYWLELLGPNNSLVAKETHPDSLRAIVGTDDLRNALHGINDFAAA
EREIRFMPPEVIVERIPIGUAARDYLNLHIMPTLLEGLTELCRKOK PADPLIWLADWLLKNNPNKPKL
CHHPIVEEPY

{(SEQ 1D NOT6) NP_0306452.1 phospholipase AZ group XV isoform | precursor {Homo sapiens]

MOLHLRPYRVGLLPDGLLFLLLLIMLLADPALPAGRHPPVVLVPGDLGNQLEARLDEPTVVRYLC
SKRTESYFTIWELNLELLIPVHDCWIDNIRLVYNKTSRATOFPDOVDVREVPGFGKTESLEFLDPRKSS
VOSYFHTMVESLVOWOYTRGEDVRGAPYDWRRAPRENGPYFLALREMIEEMYQLYGGPVVLVA
HEMONMYTLYFLORQPOAWEREDKYIRAFVELGAPWOGOVAKTLRVELASGDNNRIPVIGPLKIREQQR
SAVETSWLLPYNYTWAPEKVEVOITPTINY TLRDYRKFFODIGFEDGWLMBODTEGLVEATMPPGY
QLHCLYGTGVPTPDSFY YESFPDRDPRICFGBGDOTVNLKSALOQCOAWGSROQEHQVLLQELPGSE
HIEMLANATTLAYLERVLLGE

(SEQ ID NOTTY NP_037625.1 guanine nucleotide-binding protein GUIVG{S YG{O) subunit ganmma-13
{Homo sapiens]

MEEWDVPOMEKREBEVESLKYQLAFQREMASKTIPELLKWIBDGIPKDPFLNPDLMKNNPWVERGKO
j3in

{SEGID NOT8Y NP (58640, taste receptor type 2 member 4 [Homo sapions]

MLERLFYFSAHASVILNFVOGHMNLEITVVNCKTWVKSHRISSSDRILFSLGITRFLMLGLEFLVNTIVEV
SSNTERSVYLSAFFVLOPMELDSSSVWEVTLLMILYCVRITNFOQHSVILLLKENISPKIPRLLLACVLE
SAFTTCLYITUSOASPRPELVTTRNNTSENISEGH SLVVSLVLSSSLOFUENVTSASLLIHSLRRHIQEM
QRNATGEFWNPQTEAHVOAMELMVYFLILYIFYSVATLVOYLPFYAGMBMGTRSICLIFATLYSPG
HSVLHITHPRLETTAREILCFKK
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¥Fig. 25 cont’d
(SEQ 1D NO79) NP_G00604.1 bemopexin precursor {Homeo sapiens)

MARVLOGAPVALGLWSLOWSLAIATPLPPISAHONVAEGETRKPDPIVTERCSDGWSFDRAT
TLDDNGTMLEFKGEFVYWESHEKWDRELISERWENFPSPVDAAFRQGHNSVELIKGDEVYWY
YPPERKEKGYPRLLODEFPGIPSPLDAAVECHRGECQARGVLFFOGDREWNFWDLATGTM
KERSWPAVONCSESALRWLGRYYCFOQUNGEFLRFDPVRGEVPPRYPRDVRDYFMPCPGRGH
GHRNGTGHONSTHHGPEYMROSPHLVLSALTSDNHGATYAFSGTHYWRLDTSRDOWHS
WPIAHOQWPQGPSAVDAAFSWEEKLYLVQUTOVYVFLTRKGGYTLVYSGYPKRLEKEVOTPH
GHLDSVDAAFICPGESSREHIMAGRELWWLDLKSGAQATWTELPWPHERKVDGALOMEKSL
GPNSCSANGPGLYLIHGPNLYCYSDVEKINAAKALPOQPONVTSLLGOTH

{SEQ ID NOBOY NP 4431941 interleukine-22 recoptor subuntt alpha-2 isoform | precursor [Hormo
sapiens]

MMPRKHCFLGFLISFFLTGVAGTOSTHESLKPORVOQFOSRNFHNILOWOPGRALTOGNSEVYF
VOYKIMPSCSMEKSSHOKPSGCWQHISCNFPGCRTLAKYGQROWKNKEDCWGTOQELSCDE
TSETSDIQEPYYGRVRAASAGRYSEWSMTPRFTPWWETKIDPPYVMNITOVNGSLLVILHAP
NLPYRYQKERNVSIEDYYELLYRVFIINNSLEKEQKVYEGAHRAVEIEALTPHESYCVVAEL
YOPMLDRRSQRSEERCVEIP

(SEQ ID NO:RT) NP _S9BTES.1 Votype proton ATPase subunit H isoform | [Homo sapiens]

MTEMDIRGAVDAAVPTINIHAARAAEVRANKVNWOQSYLOQGOMISAEDCEFIQRFEMERSP

EERKQEMLOTEGBQCAKTFINLMTHICKEQTVQYILTMVDDMLQENHOQRVSIFFDYARCSK
NTAWPYFLPMLNRODPFIVHMAARITARLAAWOKELMEGSBLNYYPNWIKTOQLSSQKLR
GSGVAVETGTVESSESSQYVOUVAGCLGLMLIRVNEYRFAWVEADGVNCIMGVLSNKCG

FOLOYOMIFSIWLLAFSPOMCUERLRRYNIPVLSDILQESVKERVTRILAAFRNFLEKSTER

ETROQEYALAMIQCKVLKQLENLEQOKYDDEDISEDIKFLEEKLGESVQDLESEDEYSSELK
SGRLEWSPVHEKSEKFWRENAVELNERNYELLEKILTRKLLEVEDDPOVLAVAAHDVGEYVR
HYPRGERVIEQLOGKOLVYVMNHMHHEDQOVRYNALLAVOKIMVENWEYLGRKQLGSEQP
QTAAARS

{SEQ 1D NOBZ) NP_O53043.2 sodium-~-dependent proline transporter {Homo sapiens]

MEKLOGAHLREPVIPDLLMTPSDOGDVDLDVDFAAHRGNWTGKLDFLLSCIGYCVGLG
NVWRFPYRAYTNGGGAFLVPYPLMLAICGIPLFFLELSLOGOQFSSLOGPLAVWEKISPLFKGAG
AAMLLIVGLVAIYYNMEAYVLFYLFASLTSDLPWEHCGNWWNTELCLEHRVEEDGNGA
LPENLTCTVSPSEREYWSRY VLHIQGGSQGIGSPGEIRWNLCLULLLAWVIVFLOILEGVKSSG
KVVYFTATPPYLILLMLLVROVTLPGAWRGIOQFYLTPOFHHLLSSKVWIEAALQIFYSLGY
GFGOLLTFASYNTFHONIYRDTHFIVTLONAITSILAGFAIFSVLGYMBQELGVPVDOVAKAG
PGLAFVVYPOAMIMLPLSPFWSFLIPPMLLTLGLDSQPFAFLETIVTAVTDERPYYLEPKKA
VESGLICVAMYLMGLILTTDGOMYWLVLLDDYSASFGEMVVVITTCLAVTRVYGIQRFCR
DIHMMLGPKPGLYFRACWLFLSPATLLALMVY SIVKYQPSEYGSYRFPPWAELLGILMGL
LESCLMIPAGMLVAVLREEGSLWERLQOQASRPAMDWOGPSLEENRTOMYVATLAGSQSPKP
LMVHMREKYGOGITGFENTAIEVDREIAREEESMM
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Fig. 25 cont’d

{SEQ D NOR3) NP_056126 .1 obscurine-like protein 1 iseforme § precursor {Home sapicns]

MEASSGDOUGSPPCFLRIPRPVEVYVEGAEAELKCVVLGEPPPVVVYWEKGGQOLAASERLSFPADGAE
HGLLLTAALPTDAGVYVCRARNAAGEAYAAAAVTVLEPPASDPELOPAERPLPSPGSGEGAPVELT
GPREQWVLRGAEVVLITCRAGGLPEFTLY WEKDGMALDEVWDSESHFALQPGRAEDGPGASLALRIL
AARLPDSGVYVOCHARNAHGHAQAGALLOVHOQPPESPPADFDEAPAPVVEPLKCAPKTFWYNEGKH
ARFROYVMGKPEPEIEWHWEGRPLLPDRERLMYRDRDGGFVLKVLYOQARDRGLY VCAARNSAG
QTLSAVOQLHVKEPRLRFIRPLODVEGREHGIAVLECKVPNIRIPTAWFREDGRLLPCREKYEQIEEGT
VRRLHHRLKADDDGIYLCEMRGRVETVANVIVKGPILERLPRELDVEEGENAVELVETLEAGVEG
RWRRDGEELPVICOQSSSGHMHALVLPGVTREDAGEVTRSLONSRTTTLLRVKCVKHSPPGPPILAEM
FRGHKNTVLUTWKPPEPAPETPRFIVRLERQEVOSEDWIQCESIERAGAVEVPGDUVPSEGDYRFRICT
VSGHOREPHVVEHGSAHLVPTARLVAGLEDVOVYDGEDAVESLDLSTHOOGTWEFLNGEELKSNEPE
GOVEPGALRBYRIEQRGLOHRLILHAVKHODSGALVGESCPGVODSAALTIQESPVHILIPQDRVSLTE
TISERVVLTCELSRVDFPATWYKDGOKVEESELLVVEMDGREHRLILPEAKVODSGEFECRTEGY S
AFFGVTVQDPPVHIVDPREHVEVHAITSECVMLACEVDREDAPVREWYEDOQEVEESDFVVLENEGE
HRELVEPATOPSDGGEFQOVAGDECAYFTVTITDVSSWIVYPSGEVYVAAVRLERVVLTCELCRPW
AEVRWTKDGEEVVESPALLLOKEDTVRRLVLPAVQLEDSGEY LCEIDDESASFTVTVTEPPVRIIYPR
DEVTLIAVTILECVVLMCELSREDAPVRWYRDGLEVEESEALVLERDGPRORLVLPAAQPEDGGEFY
CRAGDDSAFEFTVIVTAPPERIVHPAARSLDLHFOGAPGRVELRCEVAPAGSOQVRWYKDUGLEVEASDA
LOLGAEGPIRTLTLPHAQPEDAGEY VOCETRHEAITENVILAEPPVOQFLALETTPSPLCVAPGEPVVLS
CELSRAGAPVVWEHNGRPVOEGEGLELHAEGPRRVLCIQAAGPAHAGLYTCQSGAAPGAPSLSFTY
QVAEPPVRVVAPEAAQTRVESTPGODLELVVHLSGPGOPVRWYKDGERLASQURVILEQAGARQ
VERVOGARSGDAGEYLCDAPODSRIFLVSVEEPLLVKLYSELTPLTVHEGDDATFRCEVEPPDADVT
WLRNGAVYTPOGPOVEMAONGSSRILTLRGCQLGDAGTVTLRAGSTATSARLEBVRETELLFLERLQD
VRAEEGODVCLEVETGRVGAAGAVRWVRGOGOPLPHDSRLSMAQDGHIHRLFIHGVILADGGTYGC
ESHHDRTLARLAVRPROLRVLRPLEDVTISEGOSATFQLELSQEGVTIGEWARGOVOLYPGPKOHINS
DOHRHRLVINGLGLADSGOVEFTADSLRCAARLIVREVPVTIVRGPHDLEVTEGDTATFECELSQAL
ADVTWERDONALTPSPRLRLQALGTRRILOQLERUCGPSDAGTYSCAVGTARAGPVRLTVRERTVAY
LSELREVSAREGDGATFECTVSEVETTGRWELGGRPLRPGARVRIRQEGEKHILVLSELRAEDAGEY
REQAGPAQSLALLEVEALPLOMURBRHPPEEKTVLVGRRAVLEVIVERSGGHVOWLREGAELCPGDK
YEMRSHGPTHSLVIHDVEPEDOQGTYCCGAGQDSTHTRLLVEGN

{SEQ 1D NOB4Y NP_0011 168481 transmembrane protein 72 isoform 1 {Homo sapiens]

MOLOVEWTGLEYTCRLLGH TAAVLIOVOTETFLQGOFKSLAFYLLFTGAAVRICEGAYFVAQLLAL

CFOUQPGSLADRVREKAHWLGCFORKFLAYLLLSVACFLHPVLVWHVTIPGEMLHTOLAYFLLSKRK
KRKAAPEVLASPEQYTDPSSSAVETTGRGDTEQTY TFHCGALKEGPSSLFIHMKSILKGTRRPSALOPP

NTLMELSLEPADSLAKKEQVHFEDNLVRIVPSLAEGLDDGDSEPEETTSDTTPHPPPOAPLFLSSLTA

TGLF
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Fig. 25 cont’d
{SEG 1D NOSS)Y NP _(01139133.1 endothelial ranscription facter GATA-Z isoform 1 {Homo sapiens]

MEVAPEQPRWMAHPAVINAQHPDSHHPGLAHNYMEPAQLLPPDEVDVFFNHLDBOQONPYYA
NPAHARARVSYSPAHARLTGGOMOURPHLLUHSPGLPWLDOGKAALSAAAAHHHENPWTVSPESK
TPLHPSAAGGPGGPLSVYPGAGGGHGGOEGESVASLTPTAAHSGSHLFGFPPTPPKEVSPDPSTT
I AASPASSSAGGSAARGEDKDGVEYQVSLTESMKMESGSPLRPGLATMGTOQPATHHPIPTYPS
YVPAAAHDYSSGLFHPGOGFLGGPASSFTPKORSKARSCSEGRECYVNCGATATPLWREDGTGHY
LONACGLYHKMNGONRPLIKPRRRLSAARRAGTCCANCOTTTTTLWRRNANGDFVONACGL
YYRLHNVMRPLTMKKEGIQTENRKMENKSKKSKKGARCFEELSKCMQEKSSPFSAAALAGHM
APVGHLPPFSHSGHILPTPTPIHPSSSLESFGHPHPSSMVTAMG

{SEQ D NOBE) NP 001243781, 1 ubiguitin carboxyi<terminal hvdrolase 17 -like protein 16 [Homeo
sapiens]

MEDDSLYLGGEWQFNHEFSKLTSARPDAAVARIQRTSLPEKSPLSCETRVDLCDDLAPVARQLAP
REKPPLESRRPAAVGAGLONMGOGNTCOYVNASLOULTYKPPLANYMELFREHSOQTUHRHKGOMLE
TMOAHITRALHIPGHVIQPRSQALAAGRFHRGKQEDAHEFLMFTVDAMRKACLPGHKOQVDRHEK
DTTLIHQIFGOY WRSQIKCLHCHGISDTFDPYLDIALIMQAAQSVOOALBOLVKPEELNGENAY
HOGVCLORAPASKTLTLHNSAKVEIL VEERFPDVTGNRIAKNVOYPECLDMOPYMBOONTGPL
VYVLYAVLVHAGWSCHNGHYSSYVKAQEGQWYEMDDAEVTASSITSVLEQQAYVLEYIQKS
EWERHSESVSRGREPRALGVEDTDRRATOGELKRDHPCLOAPELDEHLVERATQESTLDHWK
FLOBONETEPEFNVRRVEGTVPPDVLVIHOSEYECRMENHHPEQOSSLLNLSSTTPTDOESMN
TOTLASLRGETERSKGKNKHSKRALLVEQ

(SEQ D NOGETy NP 0012437981 inactive ubiquitin carboxyi-terminal hydrolase 17-like protemn 7
[Homo saprens]

MEDDSLYLGGDWOFNHESKLTSSRUDAAFABIQRTSLEEKSPLSSETRFDLCDDLAPVARQLAY
REKLPLESHRPAAVOGAGLOKIONTFY VNVSLOULTYTLPLENYMLSREDSQTUHLHECOMEPCT
MOAHITWALHSPGHVIQPSQVLAAGFHEGEQEDAHEFLMFTVDAMKKACLPGHKQLDHHESK
DTTLHOQIFGAYWRSOIKYLHCBGVSDTFDPYLDIALDIQAAGSVKQALEQLVEPKELNGENAY
HOGLCLOQKAPASKTLTLPTSAKVLILVLERFSDVTGNELAENVYPKCRDMOQPYMSQOQNTOGP
LVYVLYAVLVHAGWSCHNGHYRSYVEAQEGOWYKMDDAEVTARGITSVLSQQAYVELFYIQK
SEWERHSESVSRGREPRALGAEDTDRPATQGELKRDHPCLOVPELDEHLVERATQESTLOHWK
FPOHQMNETKPERFNVREVEGTLPPNVLVIHOSE Y ROCOMENHHPEQOSSLLNLSSTEPTDOESMN
TGTLASLOGSTRESKONNKHSKRELLVEOQ

{SEGID NOSE) NP 601305432.1 dual specificity protein phosphatase 9 [Homo sapicos]

MEGLGRSCLWLRRELSPPRPRLLLLDCRSRELYESARMGUALSVALPALLLRRI RRGBLSVRAL
LPGPPLOPPPPAPVLLYDOQGGOGRRRRGEAEBAFAEEWEAESVLOGTLLORLREEGYLAYYLQGGE
SRFODAECPHLCETSLAGRAGSSMAPVPGPVPVVGLGSLCLGSDUCSDAESEADRDSMSCGLDSE
CGATPPPVGLRASFPVOQILPNLYLGSARDSANLESLARLGIRYILNVTPNLPNFFERKNGDFHYKOIP
ISDHWSONLSRFFPEAIEFIDEALSONCOGVLVHULAGVSRSVIVIVAYLMOKLELSLENDAYDLY
KREKSNISENFNFMOGOLLDFERSLRLEERHSQEQGRGUGQASAASNPPSFFTTPTSDOAFELAPY
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(SEQ ID NORIY NP 0013416981 neural retina-specific leucine zipper protein isoform 1 [Homo sapiens]
MALPPSPLAMEY VNDFDLMEKFEVKREPSEGRPGPPTASLGRTPYSSVPPSPTFSEPGMVGATEGQTRP
GLEBLYWLATLQOQQLOGAGEALGLSPEEAMELLQUQGPVPVDGPHGY YPGIPEETGAQHVQLAER
FSDAALVSMSVRELNROLRGCGRDEALRLKORRRTLKNRGY AQACRSKRLQORRGLEAERARLA
AQLDAILRAEVARLARPRDLYKARCDORLTESGPGSGDPEHLEFL

(SEG HI MOS0 NP (013498811 nuclear receptor coactivator | isoform 2 [Homo sapiens]
MSGLGDSSSDPANPDSHERKGSPCOTLASSTEERBREQENKYLEELABLLSANISDIDSLSVRPDKC
KELKKTVROIGLMERMEQEKSTTDDOVORSDISSSSQGVIEKESLGPLLLEALDGRFEVVNCEGRIV
FVRENVTSYLGYNQEFLMNTSVYSILHVODHAEFVENLLPKSLYNGVPWPQEATRENSHTINCRM
LIHPPDEPGTENQEACQRYEVMOUFTVSOPKSIGEDGEDFOSCLICIARRLPRPPAITGVESFMTKOD
TTGRISIDTSSLEAAGHTOWEDLVRECIY AFFQPOGREPSYARQLFQEVMTRGTASSPEYRFILNDG
TMLSAHTKCKLCYPOSPRDMOPFIMGIHHDREHSGLSPODDTNSOMSIPRVNPSVNPSISPAHGVARS
STLPPSNSNMVSTRINRQOSSDLHSSSHENSSNSQGSFOUSPGSQIVANVALNQGOASSOSSNPSLNL
NNSPMEGTGISLAQFMSPRROVTSGLATRPRMPNNSFPPNISTLSSPVOMTSSACNNNNRSYSNIPY
TSLOGMNEGPNNSVGFSASSPVLROMSSONSPSRUNIQPAKAESKDNKEIASILNEMIQSDNSSEDG
KPLDSGLLHNNDRLSDGDIKYSQTSHRLVOLLTTTABQOLRHADIDTSCRDVLECTGTENSASANS
SGGSCPSSHESLTERHKILHRLLQEGSPSDITTLSVEPDKKDSASTSVIVTGOVQUNSSIKLELDASK
KRESKDHOLLRYLLDKDEKDLESTPNLSLDDVEKVEVERKEQMDPOCNTNPTPMTKPTPEEIKLEAG
SOFTADLDOFDQLLPTLEK AAQLPGLCETDRMBGAVTSVTIKSEIL PASLOSATARPTSRINRLPEL
ELEAIDNQFGOPGTGDOIPWTINNTVTAINOSKSEDQUISSQLDELLCPPTTVEGENDEKALLEQLVS
FLSGKDETELAELDRALGIDEKLVOQGGGLDVLESERFPPOOATPPLIMEERPNLY SQPYSEPSPTANLPS
PFOGMVRQEPSLOTMPVQVTPPRGAFSPGMUMOPROQTLNRPPAAPNQLRLOLQORLOQGQOQOQLIH
ONRGAILNQFAATAPVGINMRSGMOOQOQITPOPPLNAQMLAQRQRELYSQOHRORQLIQOORAML
MROOQSFGMNLPPSSGLPVOMGNPRLPOGAPQOIPYPPNYOTNPGTPPASTSPFRSOLAANPEASLAN
RNSMVSROMTOGNIGGOFGTGINPOMOQONVEQYPOGAGMVPOUEANTAPSLEPGSSMVPMPIPPP(SS
LLQOQTPPASGYQSPOMEAWOCGAIGRNNVESQAVONQPTPAQPOVY NNMSITVSMAGONTNYQ
NMNPMMAGMOMISLOMPOMNTVCPEQINDPALRHTGLYONQLSSTDLLETEADGTODKKTEEFF
SYVTTD

(SEQ ID NOSY NP 001362339, protein sprouty homolog | [Homo saptens]
MDPONCGHGSGSSLYVIQOPSLDSRORLDYEREIQPTALL SLDOIK AIRGENEYTEGPEVVKRPAPRTA
PROEKHERTHEHPINVNNNYEHEHTSHLGHAVLPENARGPILSRETSTGSAASSGENSSASSEQGLL
GRSPPTRPVPOHRSERAIRTOPKOQLIVDDLEGSLEEDLTOHKFICEQUGKCKOGECTAPRTLPSCLA
CNRQCLCSAESMVEYGTOMCLVKGIFYHOSNDDEGDSYSDMNPUSCSQSHCUSRYLCMGAMSLFLP
CLECYPPAKGCLELORRCYDWIHRPGURCEKNENTVYCELESCPSRGQGKPS
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{BEQ I NGO2) NM 001256852.1 Homo sapiens ubiguitin spectfic peptidase 17 Hike family member 10 (USPITLI0, mBRNA

S ("'{"TTT(',‘ A ’3; A A‘

CAG

ATGGAGGACGACTC ’X(IT(TTA{?T?”GGGA(%(}T(%A(}T(}(}{i’\(’ﬂ"f(“ 'v\f’?( S1C ,s( ATCTICTCGGE

AGA ‘\{w’\(x FGAATGGOAAAGACACAGTGAGAGT
AGACACAGACAGGUGAGCAATH (:G "()‘A{‘l(\ T
GALGAGCACTTGETGGAAAGAGE
(\Q Al ’x/&:‘x‘. {3 \J&(JC( §(5A\) T i.(,.fx,-”xi.-{j{(

:{ >{T§(f}<b

xiwf‘ ’\(SA‘U { k\ ’%(5(1} ,&( (Jia {"‘fi Y( ( ( (x Xi

(_,G{ (,‘( TAL hf%(s(:(} ‘—'(f(sA’ ( A{m A
GATCCAAAGGGRAAGAA CAAA(. AC 1\(}(&4\. AG :XG{;(J&, TCTGUVTGTGTGCCAGTGA
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(SEQ ) NGOHBIY NR_G38883.2 Homo saprens fong ergeme son-protein coding RNA 649 (LINCH0649), transcript vanast
i, long son-coding RMA
AGCTTCCCGGOTGOTTTETTTACCTY ,
L TGOCTTGCAGTTITGATCTCAGACTC TAGCAATCAGCGAG! . ‘C"i'CCG
FTOTG G TAAGCCCGTCGGAAAAGCGCAUTATTCGGOT
"i‘( 1 §'§{;A( E( (;( A‘xx{!(x(u’:‘/ﬁi(:i((( ut\f ¢

CCATGCTATTTA »\ (:TL \T\( z(‘TTTATT(sT('
AGTACAATCTOCACTGAAAGA
TGATGTTGGCAGGATCCTGYY

§(5}(,A(*I(1 {h( §hf A (s( /x'i (5( }(5i}(7(,r’\* AA
~\(( Kj(‘t(r\ ‘>§(A»\\fn'5r\§{ T}( 51&{ { (‘T(s»’\§'¥((

'§’(3(3(3AG{ 2
’iTAG{}AU(s It A(;{g( A(,{_}A(; Tm&;(s/ ;I (_.AA:\ (, £ \( '{" :

GUTGATACGOGGUTTTCAGTTTIGGORGUARAGUUTTGLAAL
ACCTTICCAACTTACATITCCCAGTOTTIGITGOATGATAL

ATAGAAAGGAAAGUTIGGTGACACT f\A{}{ZT(“‘TGG(‘f‘x'?(}(”'*‘(}fi A §(..§ (s()fw'{;\(x(:qt 71 §’§’{'{’§'L}( {'{{
TOTTTTTCTATITCTCACCAAAGATUATAAAATETGT TG TGAT i ¥ GGTATCATGTC
CAAGC AACTAACCAGAGTGGAGTTTITACAGGTAAAAAAGT GAA’?X’»\(J‘Q. ',{ {4 K;CA!\(.A(s(_wuf‘s()i.r A
CTTAATCGATAAATTGCTTTT GAAAATGACAAGRGGACAGACACTTIGCGOTTICTTCCATTGAGAGCCT
TAAGGAAGTTAAGUGAAGCCYCTC ;(, }‘( 4\(\‘(" '(”}“Y‘(‘ Z\A( - .A{ GATGACCCATCAGATOGTGGTICATAACC
AGTAGCA F( I(f_é\(:v( ‘& ! STTGYTAAGTTAAATGAGGTGAC '§{ L
CAGTTTACC AGAAAATOCAACATETALC i+
AAGAGUTC, i CGAA AGAGATOTCATTGL .
CYTTAGH xAéX%J)( A%A( FTGAACTCTGOICT GGACCCAAGTCCCGGUTTGCATCTATICTATACAL
TITCTGTT ', TYTATCTTITATTTICTATITTTITTTTAGAGAT
GOAGTCTCALT - (;(si( '.’A(;( }( M,i
GGOTTCAAGCAATTOTCL i LSS
CTAATTTTTAGTATTTTTAGTAGA (z( i ﬁ\ix(;iﬁ }(“»\f ke AEA "E b(x(‘LA(x{zC}(;f L }f}(ni A( K(‘ G
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{SEQ I NOD4) NM 0013547691 Homo sapiens newral retiva leucine ri;oge v {NRL), transcoipt vagam 3, mENA
GUUTCAGAGAATAAAT (;ﬁ/\(;f\{ }‘t\,\(;t’;(;(; x{. z\xs{J'\ AGACAAA ""Ié\f;\( }(s{ﬂx(;b( {f ( :x(;fé(f{ T
GGACGGAGGAAGAAG . £ g

foY}“E( 1( AM;( }“ u\( T HIALS CTCTCCAACCTGAGACCATTGGATATOA ﬁ' “i""\A,u
’ﬂ ’x T Xir(,;s( f”'{( AAACTC 1 k&

A GUUTCACT
HE "\A{ CAGOUATGOTGGGGGUAALCC
HTAGCAGCAGC §(s(}("}(}(}( (5( GG
: GUTCAGTOOUTET
AGUTGGUAGAL
&N (.’s(,(ﬂ._»:(s;ﬁ(:f( ’ “AAAC()(}(;{QA(_}{. (;s(,()(}(}{}C'i'(:’}(:(}G(}CGQ{:}A,{:G
AGHC {s{y r(){ (s(j{ H} ﬁi'(f!—\(}AG{:{CGCC{ TACGUTGAAGAACCGCOGCTACGCGUAGGUUTGTCGCTCCAA
GUGLOTGUAGCAGCGHOGUGGGITRGALGCCHAGULCGT SPGOUCGCLCAGCIGGACGOGCTGUGG
GCCG /\(;{x FGGCC { f)‘( {2 HJ{)( ( ( (;*ﬁ)(; J;( (x( (3 ,\ ( }CJ J\,(, »\{JU( {‘G{v ‘(}'}"(}A(‘(‘G{‘;("}‘/\,"\&("{f'§‘{:f(};}&(}{f(}
ﬂ(}(}ﬁ(}ﬁ
rG H

TR FCAGTTQOTTOCTGGACTTIOTG
TICTGCTCCUTTTCCAGTTCTCGGUATCTOCCCAGTATYG r(s A '\(J §{ {f( (/A t\(x&é GTC ( L ( X
AGACAATCTCOUTAAAGGCACCTCCTATCOTGUTGCAGTTICCCA (5(“ T(, { «"\(;(,i‘ TAGGUAGRGGAT r(,fs{
GGUQAGGAAGCOTGHROT GTGAGCACATACGTGCGOTCCTCGLCAGCTOCCTCCAGGOTGT
CTGUGGLCTCCAGACUTGCACAGOUTECTCCTGUCACCTCOCCACUTCTCTCAGUGGUTOGAGOTUAGACTTC E
CCTOGGATOACAATTTGCTCGAGAGAGTGUAG AATTAAACTTGAAGTCCAGOUAGAATTCT
}G AAI \{;f‘} ’\ \}( f}( }}Gf A \H EA GAAG'; CATTCTTTATCCCTGOTTCAGGUTAUTGYTTO

TG i f\GAGAG[’ G f“;(" Xi’ ﬂ-’\(x f\(,[\ AAAGGGAAGTOCCCACTY
GGCATIGG AA’;ACAGA T

A : sAAGAGGUTC
SYOCCCAGCTGTC " {(7( (,A T A( “a(s, i G
{ CTCCTOG
i ’\(3 AATTTOTCTC .('}T(‘T(‘CT("T("C(”T TCCCCAL. A
CTCTOTGAGGGOUTCACAGAACCTTTAGETTCYCTTTU §fi "j Al ( ( (3(
GAGGAT {{\(:(}i 1{ ’x(AU(s (f(}'b ( ( THCCGG {I’X(ﬂ CC A()( §{.'§ 1Y f?ﬂ(

TATCCT

AMAN \EG(J?C AAAA EA’X CGGTAACCACC ;‘\C EG“;(;»'&AE \A/\lf;Cxﬁ i i { "\ f‘xA { f\ ek{;L »xCi iA{;LA EA ’\A
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CTGATOATAAAATCAAGGACUATCAAGCAAGATCATGUAGTAGGUAACTITGUTTCCAAAAGAAGTTACC
AACATTTAGAATTTCTACTTATICTGAGOTICCAGTTACAGUTATATCAGAGAATGAGTTAATCOTCCTCA
GAAATCACTAAATACTACTCTGAGGGGUITAGAAATTA f‘x{*A(}(}‘I”T‘(ST"“}" ATATAATTOGCOTTAAATGAG
GTGAGAGTGAAGAGAUTAGAGCCATUTUTGGAAAACATCATTATCCCATTCCUCGGGAAGUTACCOTCTG
GAACTCAAGATTTGACCATATCTGTTTTCAGGATICATTATGAACAAAG AALTCTCCCAGGTOTGAAGTY
TTTCAACATGAGTCGGOCTUGGLGACAGTTCATOCGACCCTGUTAACCCAGALTUACATAAGAGGAAAGGA
TOGCCATGTCACACACTGGUATCAAGCATGGAAAAGAGOUGCAGGUOAGUAAGAAAATAAATATITAGAAG
AACTAGCTQAGTTAUTGTCTGCCAACATTAGTCGACATIGACAGCTTGAGTGTAAAACCAGACAAATGIAA
GATITTGAAGAAAACAGTCGATCAGATACAGCTAATGAAGAGAATCOAALAAGAGAAATCAALAALTGATY
GALGATOTACAGAAATCAGACATUTUATCAAGTAGTCAAGGAGTCGATAGAAAAGGAATCCTIGGRACCTC
TICTTTTCOAGGCTTIGOATGGATTTTICTITCTTGTOAACTETGAAGHGAGAATTGTATTTGTGTCAGA
GAATGTAACCAGCTACTTAGGTTACAATCAGCGAGGAATTAATGAATACGAGLGTCTACAGCATACTGLAC
GTGRGGUATCATOGCAGAATTTGTGAAGAATCTGCTACC AAAATCACTAGTAAATCGOAGTICOTTGOOCTC
AAGAGGUCAACAUGACGAAATAGUCATACCTTTAACTOCAGGATGCTAATTCACCCTCCAGATGAGCTAGG
COAGAACCAAGAAGCTTGUCAGUCTTATGAAGTAATGUAGTOTTTCACTGYGTCACAGCCAAAATCA
AAGAGGATOGAGAAGATITCTAGTCATETCTGATTIGTATTCGCACGGUGATTACCTOGGUUTCCAG
CTATTACGGGTGTAGAATCCTTTATGACCAAGUAAGATACTACAGEGT "v‘x AATT A"“( ’T( "i’/\ TTGA'YA(ITA,(}
TICCCTGAGAGCTOCTOCOGCAGAACTOUTTGOOAAGATTITAGTGAGG! TTTTTTCCAA
COTCAGOGGCAGAGAACCATCTTATGCCAGACAGCTGTTUCAAGAA T{uxT(JAC TL UTGG ,.ACTGC CTCCA
GCCCCTCCTATAGATTCATATTIGAATCGATOUOGACAATGCTTAGCGUCCAC /XCC f\/\(‘%TGTAAACTTTGCT;—’&
CCCTCAAAGTCCAGACATOOAACCTTTCATCATGOGAATTCATATCATCG AGCACAGTGOGOTY
TCTCCTCAAGATGACACTAATTCTGOAATGTCAATTCOCCGAGTAAATCC T( '{z{ GTCAATCOCTAGTATCY
CTCCAGUTCATCOETOGTCGUTCOGTTCATCCACATTGLCACTATCCAACAGCAACATGOTATUCACCAGAAT
AAACCGOCAGUAGAGUTCAGACCITCATAGOAGUAGTCATAGTAATTUTAGUAACAGUCAAGUAAGTTIC
GOATGUTCACCCGGAAGTCAGATTOTAGCCAATGTTGUUTTAAACCAAGCGACAGGUCAGTTCACAGAGCA
GTAATCCCTCTTITAAACCTCAATAATICTCCTATGUAAGGTACAGGAATATCCCTAGCACAGTTCATGTC
TCCAAGGAGACAGGTTAC GUATTGUCAACAAGOUCCAGUGATOUCAAALAATTCCTTITCCTUCTAATY
ATTICOACATTAAGUTCTCOCGTITCOCATGACAAGTAGTGUOTOTAATAATAATAACCGATCTTATICAA
ACATCCCAGTAACATCTTTACAGGGTATGAATGAAGGACCCAATAACTCCOTTGGCTTCTCTOUCAGTIC
TCCAGTCCTCAGGUAGATOAGOTCACAGAATICACCTAGCAGAT \,"& AT \(.A/\( CAGCAAAALL 3
TCCAAAGATAACAAAGAGATTIGCCTCAATTITTAAATOAAATOAT
GUAAACCTOTGOATTCAGGRUTT ATAACAATGATAGAL
AACC, ’\{s}( X{TA A, ’\( W‘;(""{{;(,,A(”( TTTTGACAACAACTGOCOGA

AOCTCTAGTOAY (;
’»’X(;f‘ (x(;A(;A( *s( A’\A A(., "CTCA

A{;(« ‘XG(} it

AL FGCACAGGCALD CAAL QIC} AC i{ T (

o) ; ; 5 CTCTTACAGGAGGHTAG
CCOCTCAGA '\T{.‘.Af SCACTTTOTCTGIT HATCTACTICTOTOTCAGTG
ACTGGACAGGTACAAGGAAACTCCAGT KTAAJ“;A("F AGAACTGGATOUTTCAAAGAAAAAAGAATCAS ‘A,’&(x
Al TCAGCTCCTALGO TAAAGATOGAGAAAGATTTAAGATCAACTCCAAATTTGAL

3{}’\TGA'3‘(}'E‘Az&'?s.(}('}'?(}‘ /“x,kf"i'i‘(}i‘i'\;‘uﬁ ”s(”:f\,‘x L }f&f‘\(,/kh’\ (ﬁ ’rAl«“( f”"*'i'(;}“ AATACAAALCCAATCCCAATG
3 ACCTTGACCAGTTTG
GACAGATAGGATGGATGE
L Al . CCGUCACTGUTAGALCC
AT '{{ CAGE y( TAAAT 4‘3(:/\ 1T Lx( ‘{“{{w\(: CTRGAATTGGAAGCAATIGATAACCAATTTCGACAALCAGHAA
CAGGUGATCAGATICCATGOACAAATAATACAGTCGACAGUTATAAATCAGAGTAAATCAGAAGACCAGTG
TATTAGCTCACAATTAGATGAGUTTCTCTGTOCACCCACAACAGTAGAAGGGAGAAATGATGAGAAGGCT

GAGATC
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(SEQIDNOAID) Conv'd:
R"fi() AAL (r(\(s{jf

TOCTTCOTTAGTCGGCAAAGA
f{ { ‘z\{ 3( 3{%(';{:(5 TOUATTAL

A JHV(F(X{J Al
30 f ( \{ ‘( f(:(x( TOGGUATGCAGCCCAGGCAAACT
(.‘{ f\{ {0 H’C(? ACT f("\ ACTACAGCAGCGATTACAGOGAL
AT ‘,,:“ (1(“\:\(‘ (xﬁfff( f(

TTGOG

,‘(}A CAGGA

-,Cf’&(:xC( CA
COAATGY
TTTC t( /‘a(w\lLCt f"'b& ‘\AEU/‘L‘\( ACTOTG
TCTACTGCAACCAGOTUTCATCCACTG
ACCTTCOTCAAAACAGA GAAGACAGAAGAGTTCTTOTOTGTGOTGACTAC
AGACTAGAGGAAT AGGTGTTT IACGTCCAGTGTACAGTGAATCTO
GTAGGO (v(x(x’h.' COCT §.~'§C(,‘.;GAA ( f\U( L T(x(:}“ CACTGGGAAUTCAAAAGCCCAL (3 TCAGGACCACAGA
TTAAAGGAATGTGA

SO T(x( v"-’i(_ /-&(,t(_ [ A(J(&':-x(k EA f ALA A(,A
SAACATGAACCCAATGATGGOCCA

TCAGH
TOCOCTGAGCAGA \A'f { L 'f & ( C

'ff‘ib{'x\ ,«;}*r’;y( ‘\(«(xi( STA /
TITCTCGOGCGACGATTGAAAGATOTTTTY
GGCAGAACAGY I GUOACAATCTATTTCTTGAGOCA »X A
’ CAAGGCTYTTGOAGGAGAAC

A'f"i ‘\1\1 TATTCTTATTTTTGTAATCAGTCATIOG

J&f&z-x(\jﬁ&( /\(;i'f COAADAAGAAGATGAAGCTCCG
STETGCOYETGUCCOTCCACC
(,’\{x(st ’\(;L T 1& i(x'f(:}“ ( ‘\z\

CATOTE FAAA T( /Vt( ‘\(v(‘(,( 'f{‘( CCAT (Y‘(‘A
CTAGC : FTATOYGTTGGUTTCAAGAGAATATTTTCCOT
3V§ T 'f TTAAAGATGGATTTAAACCAAGATECL -n(\_ /‘x(,t(t”& K A P/\(x(n\( {j A
f’.‘ [ K{“ TTT(; fﬁ(x(n\ /\ Al xlkj(

TYTATGUTTTTATTATAC
TACATTTGGTTAGTAATATTTC
AATCAAAATOTCACTOLCAGAAAGAGCT -L; H
GATCATCTCGAACAGAAGTOCACAGOUTACTTGTACAGH "a\w-x AXAL ,5 { A
TTITAGATIGACTTIGOGAATTYCAATTTTCATCAGTGCAAATATAAATTTCTCTATOCTGTC
TAATTOOTACCATATYITCCOTTTGTOTCTTOTCGACTOYGOCACATCCCATCTC /\T('(""'GG( (‘
CAAGAACCO ,’\ (; i' FAACTOGACTTITCTAGTYCTAGAAGTTCCGCTGUAAGGUD \(
TCACTCACCTITGTCTGCATCCC / i
: TGOCTCCATGOCAGAGAAAAGGCCATAAGAACAGTGGAAG
GOAAGAAGCCATTTCCCCAGOTCCTICOTTCTGUATCTCACCACCCC
“‘( CATT ( 1AL ’\( AGCATCTATTCAGAAACTATOUCGAATAAAAAGATYGGTGCGAAGGS
AACUTATGAAACAGAAA }“AG( 1AL &C"i‘(f AGTTACAAACATTATCYCCTTTAGTYITIC
ATTACTOTAGTUCCTACCAAA
T(‘;A(} /‘ux(x(;‘f ATTTCCATTTTCET I’;Gi(x»\{A" T ’\{x’*{'(i('{i(' X(y’\t T 1( ,\(,Q AAGTTCACCTTTA
ACTTCAGCATTCCAGATOAAGTITCOTOACTCAGTG HCAT WGTAAGE
AJZAATTGCAGATCGCTAACATCCTCCOOCATCCCAAC AGGTT

TOTCACCTIC

TTATAATTCCACTGTTTIGTTITATGTATOTACAGATTAA ATTTGAGGAAAS AAATT
GOTTGOTTCTATGTAATICCTOTCATTCCACAGGAAATTICA ACTCAATAGAATTYCTTY
AACAACTTCATGGGTTGUCTCTTCATTTACAGGGAAGAAATGAAATGTACATCOTCGCAGAAATIGUCAAAG

CCCAAATTAACCGAGTATTATAAAAGOATAATAAAGCATCCUTCAAGCIAAA
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\:”\F\) i}"? \(J 95y NM D01123376.3 Homo sapiens transmembrane protein 72 (TMEMY72), wanscript variant 1, mRNA
} FTCACACCTCGUCCAGGUTOOGGTGOCCAGGACTOOTTTOGGAAGGCAGGGULCCGGTOTG
,’-\GCC;-%C‘AGCC?—\GC GCCTCCTACCTACACAAGGGTGTTCGGOGAGCATCTCAGGGUCGAAGACTITGOTGO
CTGCOCTGCCAGGACTTTGTCOTCACCCCTGGCACCATOCAGCTCCAGGTOTTCTGGACTOGOCTGGAAT
ACACCTGCCGGCTOCTGGGCATCACCACTGUTGCAGTOTTGATCOOCGTGGGUACTOAGACTTTICCTCCA

FOTTICTATCTGCTGTTTACAGGAGUCGC ATATGTGAAGGGGCC

GOOCCAGTTCAAAAGCCYG
TACTTTGTGGCTCAGCTGUTGGUCATUTGOTTCCAGTOTICAACCAGGUTCCCTGGUAGACAGAGTAAGORS
AGAAAGUCCACTGGUTGGUUTGCTTCCAGAAGTTCCTGOCCTACCTGCTGCYGTCGGTGGUOTOGCTTONT
CCACCCGOGTCOIOGTOTGECACGTUACCATCCCAGGET T( 'CATG‘CT(‘ATC "\T(. {"CGC C ‘TG‘G‘C( ‘TACT’?C
CTTCTGAGCAAGCGGAAGAACGAGGAAAGCTGCOCCCL
( 'CTC TA C‘ ( ! "\( %( 'C‘ C T{}T(sAG ACCACCGGCTCTGGGGI

GO {‘ 4\( 3 CCACCTCTGACATGACACC ; 4,(3{,("4\0{5(,(/(‘{ : A{.‘. ,' SCT (1 H \,A{(,’i
CTTS , CCTGTTCTGAGCGOTTGEOTC AGGACGUTCAGTGAGH( CTACCTAGT
TCAATGGCCOTOCOTOCAGTTTCAGHGTOTTUTCTGOTCAGOTTTICAAGGUGTAALCAGACACCCCCAL

[&(\T(I(S{ TOGGOCCCTE "(J(R,
CAAGGUTCACGOC A
ATGUTTOCCCAATAAGAL
GGACAGAGGATC
TGAGGAACCTAT
GAGAAL 3
TOGGAGCAGCCGGGCCETERGLC '\(“[\Ti'{, T -
AATGCOGCTCTGTGOTCACTGTGHGAAAGC GG 'C(sﬁs(,s AN s(,z{.‘ H (,r'. T L,L-A(JA A &(
GGACTTCCAGOCTCOTTACCACATGGOCTTTCL ’\ AGATTCCAGGTTOATGATGCAAACTOAACGUAGTGA
ATGCCAGGOUCCAGAAGGUAATGTCTGOTGTGUGGCAGGAL ST
AGAGAAGTGTCAGTGUCOTGTTTAGGCACTTGET
GAAAGGAAGTGAGGGOOUGAAGAAGAGGAGEGAAAAT
TCYCTGCCATGOOOUCACGGAAGTGACAGTTAAL
TTGTAAATCOTGTAAAGGATTTGCAATAT ! ; ‘(‘TUT
TGOCAGUAAGAGCACACACAL TCTYCATGGUAAUTGOAG E GAGGOAGC (}'-ff.‘.A{J‘.'J.“\(;{JA_A\ AGTOCT
G‘“"( 3( T ﬁ' ‘("' r""A < 3 TCCOTGTGOAGGCTAACGUAAAGUTOTGTAGAACAAGCOUTTAGAGTGCATGUTCTATG

y TTACAAAGGTA
GATA

"’\’5\1{ f\ x(!'\( \{‘ o

/ .Tf *Ab(v /Xui;TG’f‘l) \( (s(s

’-\(SL‘\TTT( Ti)iw GAG( CT(“GAGGGA FGE

(,zz\iAA 30 »X(z:\{z( i{ T
CAAGCCOTTGATGOTG
CTGTCTACAGTCOAGG (;ﬁA f[\ 1
COCATGGUTGATGOG
CAGGCATC

GUUCAC
ACCAGATUG
GT!\A}:\(‘.‘{,‘,CV,L

; 3"(':3 {3{,‘;&{,‘;\(} .'\Axf\(;rr'.(jﬂ,(/} 3\[\(1 ¥ (,t{f,n(,z K\GAA(:U
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{SEQ I NOHO6) NM 42285 Homo sapiens solute carvier family & member 7 (SLOSATL mENA
GHCAGCTGTCTCTOTOOOTOTCTATCCGGOCGCAGCALTGCACCOTTCCCLAGCOTOGGGUGUTOOGT

GUOACAGACAAGGCATTCGCAGCGOCCTGUCOGCHK "{'{* "&C(}CCCG ‘.‘.f’ G{"C‘GC‘(, (‘SAC‘GGC‘ G(“G( TGCG
TCCOTCCOCOCCCCAGCCGHTEUOUGGGAGCUGCG T > "x § CTeTC

GTGCCCTCCGOTCTCTCCGCTCCGGGLLAGE E(r’x(s( CCA
GGGAGOTC /\( CAAGCOTE T *‘\( { AL : / TCGAC
CTGGATETG 3. PGCACACCGHG ; A 3 ’ )C (;E(( TGCATTO
(’:(‘TA(‘T(}'}‘() AGGCL O PAGGAGGEG )
(‘EC(”'i GO COUTGGEC
GUGCAGCCA

FTOCTCATOOTY ‘{;{ CA
"i“zi,(}(}(}(?(. T

FCAACTGGTCGAACACAGAACTCTGCOTGGAG
CACAGAL k( : CAACCTCACTTGC "x(‘(‘("§'#'“‘Af“(“CCCA(}CGA(}(}
AGTACTGGS CACATCCAAGGCAGCCAGGGUATCGGCAGCCUTGOOOAGATCCGUTG
CAACCTCTOCCTCTGLCTCCTGUTGGCCTGOCTCATCETOTTCCTCTGTATCCTCAAGGGTOTGAAGTCY
AGGTOGOTCTATITCACGGUCACOTTOCCCTACCTCATCCTGUTCATOUTGCTOGTCCGOGGAG
TCACCCTCCCAGGGGCCTOGAAGGGCATCCAGTTUTATCTCACCCCCCAGTTCCACCACTICTIGTCTTC
CAAGGTGTOCATTGAAGOTGUTCTTCAGATCOTTCTATTICCCTGOOTGTGGGOTTOGGGLOGCTCOTCALC
TYIGCCTCOTACAACACGTTITCACCAGAACATCTATAGAGACACTTTCATCOTCACTOTGGGCAACGCCA
TCACCAGCATCCTCGGUTGGOTTTCUCATCTTCTCCOTOUTGGGOTACATOTCTCAGOGAGUTGOOOGTGEC

TGTGCACCAAGTAGCCAAAGCAGGUCCTGGUCTOGCCTTIOTCGTCTACCCATAGGCOATOACTATGCTG
( ('i CTGTCACC TICTTCTTCATOOTTCTGACTCTCGGUCTAGATAGCCALTTTG
TTTTCTGGAGACCATICGTG TGTCGACAGATCAGTTCCCATACTACCTOCOOCUCAAGAAGGUGET

GTTCTCAQGGGUTCATCTOUGTGOUCATOTACCTCATGGGGUTOATCCTC ACTGATOGGGGCATOTALC
TGGUTGGTCCTICTGUATCGATACAGCOCCAGUTTOGOGC l(sATGGTG‘( %TiaGTT’\TC; SCACGTGECTTG

COOTCACACGGG FOGCATTCAGAGGTTUTGCUGAGACATCL, SOGCTTCAAGCOGGG
CCTCTACTICAGOGOU TGCTGGCTG?TCCTGTLC(",'CAGCCZ—\CGCTLTTUQCLi,.TC AT(_:GTGTATACC !

THCAAGT x{ C X{s ((. MBAGTATGGCAGTTACCGUTTY A{\G(‘(‘(TI}G( ‘(}A(‘("i‘(i("i'{‘i(‘ifi(’ ATC

GAGGAG: XAC{ (f(sr'\ oG
A(/AT(.TCCCA/\Q TAL (7

( 5( 'i
AT JUT(,

ATACTCAGACCCAC H ACTTTFC 334 \T(, 3 ‘XU:‘;T!‘;TTAAGGC C

AGGAGGGGAGGGACTTIGC *i { CA(;UTLGC ATU(JCAQAGG(SGA&,W\}Az\‘:‘i CCTOCTGACCAGCCAGC
CCCTTTOCCATGGGGCAG

34 ’\G(CT(,TQC(Q

{;TC{_.T ’-‘:A{j(;nqi}T(;(;h A{_aCT(Jr’\(;i;i)i.,(_v(/TGGA{;(JATC((J(J(;I;[ FOTTTGCAGAG
AGAGGAAGA AG?A GGGUAGGUGTGGGUGAGGAGCTCTGGLUCAGAGGATGCTGAGUTGLCTGGGCAGAGACCA.
é‘;(\w ‘\G’G( *TmGCAG AL ‘X(\T A GTTTT C { ‘XGGTT ACA GGACC (?TTC A "\( %Y (’ A G;"&AC G '\A AACTAACAGAGGGG

(’."TCCCTTGTCC‘T(;(;T(s(;(/(_, H TLA(;TG H (,‘,T(_,TTL{,A{;TT( CAGGAGUTGUTGORGAL \(}(‘T{E‘bf ‘( T (‘ \TTG f
TGGTCGACAGGGCAACCATOGCACTAGOAGUTAGCOCATACACATOGCTGRCTGGTCCTGAS CCCAC
CTTGTICCAGGACATGGGCCCGUGLICQGTUTGGGOOTAGACGCAGAGQGCAGAGGGTAGCUCTTGGTAC
TGTGGGTCCCTCAAAGAGGAGAGTGGGOTGCAGAAATGO AGCATGGUTCATGO! CAGCATTCICC
(’."G‘T(}GGGC GOGGTTCCCTCATGCAACAGGCCTCCCTETGOUCAGCCTCTCTGCCTGTOTCTCOOTGOGTO
CCCCOAACCCOTTOTGTICTATIGOTTCATTOTTAATAAATATCAAATGAGGTCA
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ACGUTGGGOCTTCAG ”"‘“(""CT 7 COA E A'I Cu’\.(
TATCA: %T( %C("Tf A \ ) PGGOCA
AGAGG y
AGCCC
ATA

GATOACCTAAGGAYS
TTCCTGAAGTGATTG "§W( FAL ‘;C COATTCCA

GUCAACTCTGUTTOGAAGCGACTCAL s"u\(xt
CGATTGOCTYGUTGAAAAATAATCOY Ke A
AAAAAAAAAATCCTCGAAAGAACAAATCATGAACTATOTTATTATAAAAGGOTOTACTICTACTOTTIGA
AAAAATTATTICTAGGOYTTAAGTAACTACAAGTAAAATAAATTTATITOTTAAAAATAAGTGTTAAAGG
AATAACTATTOTATOGAAGUCAGATAACATTAAGOTAAAATATAGOUTTAGAGTATCATTTTAACAATGATG
TAAC AGOTAATGGA CTCATOTAACATOTTGCTAGATCTTTITOTITTTCTTAAGTTTGAGAAGY
AAGACATAAAGTTTAGTTATACATTTTCCCAAGCACATATOCTATATCTAAATACATAATTAATGLACAG
TTOAGACAGTCTAGTTTAAAAGOOTTAGGTCOTTTTOTAGTCCATAAGCATOOTGATTTGGTTTCATGCT
CATGTOTCAGATATCUTTCCCTCAAACCTTOTTACAGCATCATCACATTACCTOTTICATO TAAAAAATA
AAAAATAGAAAGOTGTAA

{OTGOTECG (ir’\f\»'\(f fx(x KnA H A( (3 EVE Tl A U“:T
'(x(,;A(. A »\( CTGUTAAGOGACTATTTAAATTTACATATAATY

TTGTAAG C ‘\/\Az .AL < ’\(x( A(x ,\'g 4 “(‘E § }“( A EVE TGO x(‘ TAGCT

{SEG D NG NM_616341.3 Homo sspiens (& protein suburds ganma 13 ({GNGEH, mBN

ACTTGOCCCYC ‘CC TCTCACTCGOGOGTCGCUTGOGLCOTTIGTCATTOTCCCTOCCUTGTCACCTTTICAAGT
CCCAGGUTOOL '§ Y( "\ %Gf ‘(‘C( “'{’( (‘(‘ A 'E'GG XGG /\G'E‘GG( COTGCCACAGATGAAGAAAGAGS
TGG &r’“ ’\(}(" ;

oA (‘(Y‘(‘
(t(t(\_(

‘s";"‘(xkf“ \{‘f M‘ OO

siens obscurin fike cytoskeletal adaptor | {OBSL), transcirpt variant 1, mENA
.*’\(\(r(;(s AGGUTCCGGGGCCACTOGUTGGAGAGOUAAACAGGAAGGA
Kr(;AA TG fCC( ( ( ( (T(r( CGUAGAGC AGCTCGGGG
COOGGOTCCCUCGUGCLCALTCCCC
TCC SCCCCCTGUCCCCCCACCGTY
':z ‘6( {( (3{}3{;{“ ATCAGGOGAGUCCCCC (:i()( TTCC
> TCAAGTGOGET
SYETAGTGOTGTGGGAGAAGOGCGGGUAGCAGUTGOCOOCITCGGAALGCT
GOAGCACGGCCTG STGACCGCOGCACTGLCCACCGACGLGGGGET
CCGUCAGOCOTACGUGGLGGCCGUCGTCACCOTGUTROAGOLGLL
GUCGAGUGCCCGEUTGLCATCGRC GG ”{su{wi ;AG €
CAGTGOE §{3{ T (1( (r(;(;(s’fj‘::{:(:Ci\&_:(_) TGOGT
TGEATGAS 4x(s T (r i (_)(,
SOCGCOAGUCTGRCACTGUGCATCOTGGUGGCICGEOTG
G ( lX ACGCGCACGGUCACGLC }(7\(}(}(‘(}(}{}( {}{ {}{ T(;( K,(‘

GCGUCO \/\( G
COCCGAGC
ACGGGGCCTE
{{ (x "’z.(,(”{ (..

Kt T(x(j‘(ﬂ (; XA(,(:AC L :

SGAA f{j(:{:/‘xf } (’}(‘}GA(J(;{J{,( €16 { {JL‘} ( {. CO6 A(. (, 3
AGOTGUTTTACTGCUAGGCUAAGGATE _'A'(j{s 3 §( TACGT

GCUAGACGCUTCAGTGUCOTGUAGCTGUACGTGAAAGAGCCCUGCCT

(,A;;{_ff (3((;( ,(5(.,
AAGCCUGAGCC
ACCGCGACCGC
[ 1 C{,CCCGCGC(}(U—\AC i




Patent Application Publication  Jul. 18,2024 Sheet 60 of 69  US 2024/0240185 A1l

Fig. 25 cont’d

(880 1D NO99) cout'd

COOTTCACACGOCCCCTOCAGGACGTGGAGGGUCETGAGUACGGU
CCAACTCOOGCATCC { ALGGOC i(x{sf f.('i'}"(" ’\(}GAC AGEGG CTGOCGCAAGTACGAGCA
GATCGAACGAG iy 8 ,./’"\ AGGUTGAL (x(;t AGACGATGATGGTATCTAL
TGCGAC CACAGTCAAAGGOUCCATOCTGAALK
CCCG‘C AGUTOGACGTCOTGG! \ACG’\GA(LXA"‘(;CT(T ji T{;{VT \Q)T{Ji) \’—‘ A CT( T %G ’\(5(5(/{‘0(5(5 STCGA

TIGCCGTGUTGGAATOTAAAGTAL

R \1(1( 4 1/&(;(; }V ACCTTTAGUCTGOGCAACTCC ACC ,\
*T %{ (5(. TT{VW(\ \(7' CT‘XAA AT‘UT(,{TC A AGCATAGTOCCCC \(I(Sf&(/( f( kS (\z‘;T/'&TTGG(, (3 AGATGTTCAA
GOAAGET TYCATCTAC
(, (1(1(, §(xﬁj 3 i FAAGACTGGATYT ,A(x'f‘n y ivf (\ ﬂ{w 'n( (t’&(x '\ AGUCGGAGUCG
TGGAGGTGCCHGGCGAC (}TGTGC (,‘C’G/—\G(}G'}“G‘/-\("{'i\{:‘CG TTCCGCATCT (]CAC‘XC T SAGCGGACA
TGGOOGTAGTCOCCACGTGGTETTICC . & <
TOGTGCAGOTATACGATGOGGAAGATGCLGTOTTOTCCCTCGATUTOTCCACCATCATC
TATCCTTAATGGGGAAGAGCTCAAGAGTAACGAGCCGGALK Al GOAS GGGGCCCT
) (JT ATAGAGCAGAAGGGTOTOCAGCACAGACTCATOUTGUATROCK aTL, AAGUACCAGGACAGC
T G TCAGC §(x{ 0 {1(1{‘{1 TGCAGGALT GUTGOOCTCACAATCCAAGAGAGCOCGG
SO 3 GTTGACCTTCACAACCTCAGAGCGGGTGGETGOTGACTIC
( ( (\(f( »X/\( L& ,{ (:{\ T "&(‘ A \{j\_.z\ CGGGUAGAAGGTGGAGGAGAGUGAGTTG
GUCTGAGGUCAAAGTUCAGGACAGTGGCG
TCACTHT ‘{.‘.{,‘ :‘\ AGATCCTCCCGTGCACAT
ATGUTGGCUTOTGAGGTG
(" ’“L;A(;TC ACTTC (STG(’T{ HE)

(:(ﬂ(}( T3
iu( »\m ’U‘(‘

i {_w T 3&:;(,(3(?(‘(.46 A
GACCOAGAGHACGCC
TGGAGAATG ‘\(afz(rfv{‘ ‘( CAT
(; i(){ U'f C jffi(r(t’\(x ‘; }ﬂ(t’&(x 1(

TG{ (;AA
V‘ hsf(f{ \( (.‘i( (JA(,G *\{‘ T (i(;(;ﬁ(si ACTTGTGTGAA
COGTCACAGAACCCCCAGTGUGGATCATATACCCTCECG
AT JT\J;(S(JT(!(\T{\ ATGTGTOAACTOTCTCGGOAGGATGO
303 AGGCC FTOOTGGAGAGGGATGHG
{ ( '\Cs}{)(:&i(:& GAGTTTGTATOTCGATGCTGHAG

A'ii(:’x(‘ "xEG/\L: R
\T(,Abi zT(,Ai"("TT 3 ‘XT(VUC( \( %Ti}‘ACCTTGG;

(CA{ U{

{3 \.(‘,GC.(,"S"( f{ )
ATCACTCCGOCCTICTTCACTGYC \(. ;(;}(‘A : AGAGAGGATTETGCACCCGGCAGUCCGCTC
CCTGGATCTGCATTTIGHGGOTCL G(}GC( GTGCGAGUTY ,,‘G{“TGTG A iGTGC C < (’FAUFT{;G(;TC"‘{\_.A(J

GTOCGUTGGTACAAGGACGGGUTHH A
(3(3(“&( ( ( § ,At ({\EG
i’:bf C

1( T(x(; \G .‘ GG ‘(V\{ \(‘.(r EU A(JG x(r(x( (1‘\( {)( CTAG
AGTCCTC CCAGGUTGUAGGCUCAGUCCATGCAGGGUTCT Y
GGAGCCCCAAGUUTCAGUTTCACCGTUCAGGTOGUTGAGCC )

SAGGGTTCGGAGCACCCCAGGLG
§ \}(}'E'AC«M ¢ "'&(\GGGGAC

; CATOTTCL & FOGGS St,(,i’ R
AC \( TGTC ( AL Gf\ GGG U/U' (V" J14 ACG?V{CCGGT CEGAAGTOTCCCCACE ’\G, WTGCCGATG §( '\("“
TOGUTGCGUAATGGGGUCGTUGTCACTCCAGOGUCCCAGOTGGAGATGGUCCAGAATGGTTCAAGCCGCA
TOTTAACCTTGCGAGGUTGOCAS \(\TGGGGG ATG GGG \{}T(S;\(/T’{T(J( GGGUAGGG!, \(1
AAGTOCCCGGUTC \TG’Y'}"V? TAGAGOT G7 wC TACGGUGUTTGLS
GAAGGUCAGGAT ITGT ) FAGTGOG {(J(\ XG(‘G(}{H :()C 3
GAGGTGGGCA C( O ; E
CATCCATGGTGT
AGGUTCAGCGTGAG
(s( AGTGICA FCCAGE )
;)TIST(.; ¢ ) CACTCGGA FCCACCGTO (/(5 AL TCG' A f‘T(ﬂ &ATG(;( TG
= i TGUGCAGCCAGACTCATTIGTGA
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(REQ DY NGO cont’d

GAGAGUTCCCAGTCACCATCOTGCGGGGOLCACACGACCTAGAGGTOACCOAGGGCGACACAGCTACGTY
COAGTGUGAGCTTTCCCAAGCTTTGOOTOATOTTACCTGUGGAGAAGGACGGOAACGUOUTTACGUCTAGC
COGOGGUTCOGGUTCCAG TOGGCACGCGCCGCCTICTCCAGUTGIG CTGCGGCCCCTOGGALG
CCGGGACCT k CCTGALCGTGCGUGAGCGTAC
TEIGOCGETAC (‘(‘ X( FGCGUTACGTTCGALTGCACC
(){{ff( (r(x&f“ﬂ?’ \m(x&*"(‘A(\v(r(x(n"(x(‘EU(JGAG( L{x(mb@(( GCCCGUTGAGACCCGGAGCCCGOGTCL
G LA A TTAGCGAGCTOCGUGUCGAGOALGUOGOTGAAGT
CCGCTTICC ’\(;(s&.(x(;bb{,L,.(,'(xf”” ‘/\(J TQ( & "“(x(;f"i( T AL XQGA/\(;‘;G\(*&(;(;( ATTGCOTCTCCAGATGTGC
COCCACCCC G ; JCGUTOOTGCAGOTCACTOTOYCCOGOTY
COOGGGGOCAL GOOCGE x( IAGATA ’\GTATG “xGATGCCC »'\G
CCACGGOCC { ¥
GCCG(;&.{,’AGGACf-\U(.'ACC.{ ,/\-f‘ ALCAL ‘( 330 'i(){ T (‘:( i
GOTCCCCTIGCACAGOTTGOAAGGCGT TG
AAGTGUTACAGCTCA

(SEGID NO* E{)G“ ‘\""\/i 006133 Homo sapiens huv@puiu { HPY} mP’\‘f\
YU
'E‘AT‘G(.;U(){{ e %
GACCAS “s"{‘f\(:f‘ ’“(( G- .,x" e CAGATG (x( T(;(xf\(‘(‘}‘§”r(;f‘d“(r(‘ ‘A ,-(' X(‘f (‘E
G ¥ : - ;‘-x(r(x(:f“ ’\(; TTGTOTGGAAGAGTCAL, i*\/\lﬁ&(w\( G
GCCCTGTOGATGO 1‘(1( U ”r( ( ( i

TOTG

PQ\P A .
GOOACTTGE

'»\’{(“(”( }“( (x(‘

/\s’ SCOE

.AGC(‘.C;’-&CA'E'( ’&(xr 'f ICu "“(x(‘*x( L(;A( {;U i& x(’ AACCATGOT
CCACCTATGOCTTCAGTYGGOACCCACTACTCGGOETCTGOAC ACCAGOCGQGATGOCTGGCATAGUTGRD
ATTGCTCATCAGEGOGCCCCAGGOT CAGCAGTCGGATGUTGOOTTTTOCTGGGAAGAAAAACTCTA
"‘..'f"i‘(‘("?(;z’\s’“f“ Al X(x(mf\(t(v( 3’ ATACCC 3’ ’\U§“X(x£ (x(;i ATCCG

Af.uC( AL (3 (3(1}\(‘ A :," i )(}(< ‘{ ("‘\/.}(f"‘;(x "’sA::{n “’s( AL ( GAG Xi(r AAA, (}TCC
CTTGGUCCTAACTCATGTICCGCCAATOGTCCCGGUTTOTACCTCATCUATGOTCCCAATITETACTGOY
ACAGTOATCTGGAGAAACTGAATGCAGCCAAGGCCCTTCOGUAACCLCAGAATOTGACCAGTCTCCTOOG
CYQUACTCACTGAGGGGCOTTCTGACATGAGTOTGGUUTGGUCCCACCTOCTAGTTCUTCATAATAAAGA
CAGATTGCTTCTTCCCTTOTCACTGAGGGGUUITCTGACATGAGTC STGGCCCCACCTCCCCAGTY
TCTCATAATAAAGACAGATTOCTTCTTCACTTGAA
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{(SEQID NG NM 002485 4 Homo sapiens NDUFA4 ndtochondrial comaplex sssociated (NDUFAL
GOAAGTY FTOTCTCATIGCAGATAATTTTTAGCTTAGGOCOTGRTGGUTAGHTCGETE
FTCCAGTCQGAGACCTCTIGCCAOCAAACATGOTCCQCCAGATCATCGGTTAGGCCAAGAAQUATCCGAGOTY
GATCCCCCTCTTTIGOTATTTATTGOAACTGOAGCTACTGOAGCAACACTOTATUTCTTOOGTCTGGCATTO
TTCAATCCAGATGTTTGTTGGGACAGAAATAACCCAGAGCCCTOUAACAAACTOGOTCUCAATGATCAAT
ACAAGTTCTACTCAGTGAATGTOGUGATTACAGUAAGUTCAAGAAGCAACGTCCAGATTTCTAAATGAAATG
TTTCACTATAACGCTGCTTTAGAATGAAGOTUTTCCAGAAGCCACATCCGCACAATTTTCCAUTTAACCA
GGAAATATTTUTCCTCTAAATOGUATGAAATCATGTTGCAGATUTUTATTOTAATCTCTATYGGAGATTAL
AATOATTAAATCAATAAATAACTOAAACTTGATATGIGTUACTTITITATGCTGAAAGTATGOTCTGAAL
TITAGAGTATAGGAAATTAAUTATTAGAATTTAAAGAATTICTIGAATTTCTGTAGTTTGAAAATACGAL
TTTAAGCTGCTTTAGTAAAACACTICCATITIOTOTATAGACTOTTGGTAACTTICACTAGAGCATACATA
ACAACTGOAACTOGAAATTATACAAAAGTAAATTOGOUAAGGATACTCCAGCATCTGACACTGGUAAAATG
GAAACCTTTGAGTTTCOTCTTACTGGUTOTTGAAGTOTOTGCAGTTTTTAACAATGOGTTTTTACT E{xistAA
CICTTIGTIGTCGATITICAAGGTTA f\(}'}"'§"(‘f”'§"'}f""{'{‘i{}'}"(“(“'}{'AGGA""{G AAGTTGAAATOTGAGTTTATC
AG'}‘(}(ZTT{‘,!M»‘S,(?.CAi(}(‘i’i'fi‘r( TAGTAGTUAAGAGATCTTCGAGAATTTTGOUTCGCTCGAGTOTIGGTGUAGOGTYGO
At"%(l‘}f"*'l'"}’(,i § § i 11 fLi It § PETTTTITG »’\(sA £ '\(Ji{ "{' e A \,L,Lz-\()u(,1(;(r./»\{}-'i'{'}(iAGT(}{}

FTTAGAGAL \.(}{3(], l } §(”t C
J} o I\L(, TCAGCUTCOCAGGGTRETGH

;] v’-\(s‘i_r(: i3 (;{3 f‘.l {
GATTACAGGCGTGAGC

CATTGCC . AT
TTTAAGATGOGUQUAATATAGUAAGTT . ‘i AG() E{x}(ji( f‘sA\siC iCACf"g"i"(fz’-\."i“/\{}f-‘sAz-\C'E""E‘G,A&:GA

ATTCAGTGACATTAATTTTGGATTTICATACGTAAGTATACAATTAAATOTTTACAGGUOTAGTAGAAGUA
CATTTTAAATGTCAGOAACTGAACTAAGTATTIGAATTACGTGGATTATCTCAAAAATTTIGAAATTGTT
AAACGAGTTGAATTACTTGAATTCATTOTGTTAGTCAAATOGTORATATITACACCCATOTAGTTTTGAA
TITAGAGTGIGTAGAGTGTTITCAGTTACCAGACTCCATGUTTITACCTCOTATGTIGTUAGETATAATTT
GAACCTCTAAGAACAGQGTTTCTCAACCTTGUCACTGTTGACTATITCTGAAAGACAGTTTGGTITTAGCA
GACCATCCCATGUGUTTTAGCTTOTTTACGTAGCTAACTTGGOUTCTQUCACTACAGATAAAAAGCACTCT
TICCCTCCAATICCCACAGGUTATCGAGAAGAATGCGAGACATTACCAAATOTCCATTOGTCGUGCAAAATTG
CTTCATICCTACCTCTOTTGAGAATTACTOTAGATC GGCACAAATTACCTCAAAGTTTAAAATICY
GTAAACAAACAGYCTOTCATOTAATTGAAAAACATTAAGCAACTCCAAATAAATCGUTACATIAAGAAATT
AGTAA

SEQ ID NOGHOZY NM 012320 4 Homo saplens phospholipase A2 group XV (PLAZGS), wrausoript variant T, mBNA
(1*51(;(\(5( CCAGAGAGCTGAACCTGUCATCCCGGACCTGCGGCGACCOGTOGTACACCATGOGGUOCTCCACCTCC
GCCCCTACCOTGTGGOGUTOCTCCCGOATGGUCTCCTETTCCTCTTGUTGCTGUTAATGUTGOTCGUGGA
CCCAGCGUTCOCGHUCGGALGTCACCCCCCAGTGOTGOTGETCCCTGGTGATTTGGOTAACCAAUTGGAA
GCCAAGUTGGACAAGUCGATAGTGGTGUACTALTUTOTGUTCUAAGAAGALCGAAALTT A CACAATCT
GOUTGAACCTGRAACTGCTGUTGCCIGTUATCATTIGACTOUTGGATTGATAATATCAGGCTOGTTTACAA
CAAAAUATCCAGGUGCCACCCAGTTTICCTGATGOTRTGGATGTACGTETCCUTGGUTTTGGGAAGACCTIC
TCACTGGAGTTICCTGGACCCCAGCAAAAGCAGUGTGGUGTTCCTATTTICCACACCATGGTGGAGAGCCTTC
TCGGUTCGGOCTACACACGUGOTOAGGATOTOCGAGGGOGUTCCCTATOGACTCUGCGUUGAGCOCCAAATGA
AAACGGGCCCTAUTTCUTGGUUCTCCGUGAGATOATCGAGUAGATGTACCAGCTGTATGGLGGUCCCGTG
GTGCTGOTTCGCCCACAGTATGGCGUAACATGTATACGUTCTACTITCTGUAGUGGUAGUUGCAGGUUTGGA
AGGACAAGTATATCCGGGUUTTCGTETCACTGOGTGUGCCOTGGOGGHGCHTEGUCAAGATCCTGUGCGY

¢ TTCAGGAGACAACAACCGGATCCUAGTCATCGUGC LU TTEAAGATUCGHGAG WCAGCGHTCA
G ‘A POGOTCACTTOAGAAGGTGTIUGTGCAGALAC
CCACAATCAACTACACACTGCGUCACTACCGCAAGTTCTTCCAGGAL A TCGGUTT Y(H\Ai r’k “(ﬁ'
CATGUGGCAGGACACAGAAGGGUYGGTGOGAAGCCACGATGOC i

GOTACTGGUGTCCCCACACCAGACTUCTTUTACTATGAGAGUTTIL T(; AL Q{vT(n A0 ( C Al '5, A TL Tuﬂ T
TTGGTOACGGCOATGOTACTOTUGAACTTGAAGAGTOUCCTGUAGTGUUAGGCCTOGUAGAGCCGUCALGGA
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{(SEQIDNOG02) cont’d

SOTGOTGT Htiz(“' TOTGOGGUTGTCATGGCUCACECE
COGAGTOTTY Jil\(‘i(!f(\ \’\(y( '\” i‘(&('(&"yﬁ'?i
GAAGGAAG T

ACTGCT

CATGY

T"S TGAGGG

kS FGUTGACCOTTC

CPGGUTTCCCTOGTGGCTT

5\\3(}(}(}(?* GTTTGTIGE
“j A E( ,\

(x(s THCO “"xG(IC(‘(" g
AGCTOTGGAT {G-i}{;{,,-;{)t, VOATGTGUCCC
’\TGTGCT "{TTG& ,C A (}( a,’\i‘ } (5- AA (}CTG

TOYGETOTGOE
GUGCAGTAGGOTO
AXRGACGCCTTCAC
TACATGCCVGGCATC

: (_‘.'}'_'G(‘}C.r'\,Af'f'./-\AA;—’\.(s3' A(,T‘\.é GUATOGUTETAA

TATCTCOC j‘f(”}(x( “d)(. ’\(:{x -n(x(x 40'}/\?\'{(‘ (x{zf;A
’\%“3(3{2(12(:“\( f(s{;(i’ ’J"/\(r\'ﬁ'“{”{x \(* \\\r"{sis{.sf AL /\\r( f“i( §’\\r{if(2ﬁ(v(\

ELY R
(_T f COTGGOGGLCAGGUCTGGHGGALCTC
(4(“‘(“'&(35\/3‘(“'6'1‘(3 ACGL

FGAGGGGCAGCITOTOGGTC
'}“G("I'{‘(‘TGTA{:(}.:'X{ CAGUGOG £
233 HACCCTEOTGE AG.«AL (3(,(}}&(;,“;(3( n\ \G(){ §‘V )
{}{}'/-\ TCAGCACATICCAC

GAGTGOCC CUTGTOTGAGACCAGOOTTOCY
CCAGUATQOOGOCGCTGCCCGOGTOCAGTOUCCOETOETHHHGTTGGGCAGCCT :mf COTGGGCTOCGACTSG
CPCTGATYGUGGAATCCGA GALCGOGACTCCATGAGUIGTOOCOTGEA g TGROCACACLC
COACCAGTGOOOUTGLGGGCATCOTTICCCTETC .A(Jz\'\t CYGOCTAALT T( TAT ( FGGGCAGTC r(?"“{ (1(:{3
CAATTTYGGAGAGLCTGGCL

TCAATOTOACCOCUAA
'\( TTCTTCGAGAAGAATOOTGAL

STACCTCOCAG
CCGTGUOGGOT

TCTCOGALO ’\( §(x( \U(_,f.,
TTGTCOCAGAA GGTGOTCG
1(1(\(‘

CRTGG "",'(5(5( GGECGL
x‘l H 1/\(Y{f\y(xf&(i(s«(}(,f\(j(:r‘xi B

ALCTC ¥ ki i
GACTOT TTTGCGOGOATGGGGOTGGGGUTTCCCTCTCCAGGTGUTTGTUCAGGOCUAGHTCU
TFTCGGETAGGCCUTEUGCCTCCCIGUGETTICCCCCTTICAGGAAGGGTGT
KICAEC("( )'{(I L'} r( H(:(x(s(l&zd 5\1 N CATCACY GTTGTCA

; 3'/\\ T 3'(;(:(1{1{ d'(_x(_;f_r(r/\. "-.{SUU(..{W
T \u{;(s((:{s{;f‘f TGOGT ¥

FGCTGOGOAGTC Hf
TGTAATCCATATCA

’i ;f\f_} ,ﬁ (r\..i g :{. T :‘ b\j&}, ‘: {_1 I“E,(,CI T i(;A x_»"sfs,('_'._vfx,{'}’if"E"'E}'s,’ﬂ“’fr'\._vf&{'}Af{"AC’i"(j A
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Fig. 25 cont’d

(SEQID NOIO4Y NM . G82562.3 Homo sapiens interieskin 22 receptor subumitaipha 2 (ILZ2RADY, transcript vanant §,
mENA
CTTTACCACTACTOGCTATAGAGCCOTGGTCAAGTTOTCTCCACC
ATCTGTAACATCAAATOAATAATAATACCAATCTCCTAGACUTTCATAAGAGUATTAACAAAGACAAAATA
TGOOAAAAACATAACATGGUOTCCCATAATTATTY Xim} CITATTATTGACAUTAAAATGGCATTAAAATT
AAAGGAAGACAGCATCTGTTTCOTCTITGOYCC AAAGGAACACTGGTTGUITRAA
ITCACACTTIGCAACCATCGATCGOCTAAACATTGOTITCTAGGCTTCCTCATCAGTTICTTCCTTACTGE
i(riA(s( AGGAAUTCAGTUAACGCATCGAGTUTCTGAAGCUTCAGAGGUTACAATTTCAGTUCCGAAATTYY
c\( l\A( Ls}"i" (;(‘Af\ }‘(;{ 1{ és(v’ ( z(x(tin‘s(}(i(;i f\( TT k{‘”{‘{’i’(}(" ’\;\(me?(lfﬁ"%'i‘(}‘}“(‘T k’?”{"“‘}“(?’{‘{'i(‘ *‘sG’?A(’A

CTCTATCTATGTCTCAGTTTOTTC

(JU i »);{, f(,'AA()A‘\f CTCTCTTGTGAC ( T AQ( Lx{ 3 f GAA ‘\Lf ‘{i'.lA(hi( ATAL A(*()A ACC i FAT YAL(K;(}A{}( s(}
TEALRGGUGGUCTCGQUTGGOAGCTACTCAGAATGGAGCATOACGUCGUGOTTCACTCCCTGHTGOGAAALC
AAAAATAGATCOTCCACTCATGAATATAACCCAAGTCAATGGUTCTTTGTTGGTAATTCTCCATGOTCCA
AATTTACCATATAGATACCAAAAGGAAAAAAATGTATCTATAGAAGATTACTATCAAUTACTATACCGAG
TTTITATAATTAACAATICACTAGAAAAGGALCAA '\A{?(}TTTA’Y*Y FAAGGHGGCTCA (‘ ‘\ G AGUGOTTOAAAT
TGAAG AAUACCACACTCCAGCTACTOTGTAGTOGUTGAAATATATCAGOCCA TTAGACAGAAGA
AGTCAGAGAAGCTOAAGAGAGATGTGTGOAAATTCCATGACTTOGTGUGAATTYITGGLA }f §“ FUAATGTG shz
ATTCTAAAGUTCCUTGAGAACAGUATGACTCOTGTTTGAAGOATCTTATTY

CTTAAAGCAAT, CACTQTTACACCTIGGOGGACTTCTTTGTTTATCCAT TITA ATA
ATTTGTAAAC TI\TISsMT'Y( SAACGACATTCCCCUCGAAAAATTGAAATGY '\A);( wx’f ,r\ G s( f\f fAiJ VATAAAG
FOTTOCTATGAAATICAGAACTTTATITUTGAATGTAACATCCCUTAATAALAA TCAT
AGCAAAATAAAAATTITAACAACCAAGGAATAGTATTTAAGAAAATGTTGA *\Ai Mx’i{ 1Y } i i
ATTACAGACTOAGGCOGTCOTCAARCAATOGITTTICACTCICTIATIO A‘(J \fx {"T AAAT i(}f%(,f{ Ti )(
}ﬁ }‘3(5/\( “sA’fT T ’&AAJ’( ( A }“ A “s(a{s 3‘(5;\.’\ TAT T?ﬂi TC A u\( A ﬂ} §(

\ AL A 3’{_.,‘ ACA
; 'Y'ATA'{'TAA,G(I’i"{"i'T{’C’,{'"E‘TI'(‘T STTTGTT
GAACTTATCTTTATIUTCAAAATTAAATGTAATTTY
T {iA(x}(,A(,A,AA(;AAC_;AAAGGAAA(ICZ'T(IATTA( CAATCOTTCTGGCOAAGAGTGTCTTGOTTGYGGCGL
CTTCCTCATCTOTATATAGGAGG /»\.T(I(Z(ﬁiA'i'{Zi‘,'fsA’{'{}A'I‘GG'}"}‘ PATTCGEAACTGOTOQGGHTCCACCUCATA
FGTOTTGGTAGGTORCCT
CTGUCTCTCCTCAGTAGAA
FOGAGGUTAAGTCTTCATAT

ATCTGGTGACCTAAGOUTCAGTGTGHTC »’\ ﬂ"\( AGé *"x f“;( C ¥ Gi" ( FTCTTCACT
ATGTTTAAGOTTOTCTTTCTAGTGAGRAGATACATATCAGAGAAUATTTIGTACAATTCCCUATGAAAATT
GUTCCAAAGTTIGATAACAATATAGTOGOTGOTIUTAGTTATATGCAAGTACTCAGTEATAAATGOATTAA
f\A/%AT»‘CfT{ AGAAATOGTATTOOGOGGTGOAGGAGAATAAGAGOUAGAGCAAGAGCTAGAGAATTGETTTC

TIGC } i’{ CCTGTATGCTCAGAAAACATTGATTTGAGUATAGACGUAGAGATUTGAAAAAAAAATTTACTY
T(;:S CTCTGTTTTTCAATTIOTTATTATTTATATTTTGCTTACTACCTTYTTTGCCTTTIGTCOTTTINYG
(JAi_rA,{_z(r(f(_T{A;,.‘s, TGAATTAAGAGTAGTGOOGTOGGTGGURAGTAAGTAAAATTTCAAATAGCATTTTAGTCA
ATGUAATTCAGTAGTCOTGAAGUUTGACTTAATAAAACAAAATTCATTTATOGTTGTITTICATGAAAGTTA
TTAGATAGGATUAAGTTTIOTT TATTGTITG (( TCTGTY 3 TGO AL
GCAARATACTCTATGGAAN E{ ATAAT I(”{L ATCTTOTTCATGOTGTTAGGOGATATATTOTCACATOATYT
CAATAAATCCTTTTITICEY
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Fig. 25 cont’d

ant 1, mENA
CTGTAGTTCC
SOOCCAGTCC

ﬁ\'i’}-\z‘,, a'az'"crépt

(SEQ ID NOOS) NM_B01145661.2 Home sapiens GATA binding protein 2 (G
ACTGGOTCAAGCALANKK YAGUGG N
T(“'{"'{7C{?'3‘(?'}‘(?'i'(}(3(“(”{"‘T{l'f{‘{“‘{:i'(}(ﬂ( T ( 37

w}«(\

f’\'}‘(’fx Cf{'{"‘{'i‘ t‘s(""“(“(’i(‘ f“x(”ﬁ"’}(}{*A fs( (

TCAL (’( TACAGCAGC ( ( A( E( i(';(;{
}“( '“(1'3‘( ) (‘ 1‘. y(,A{ 8

i( {.U( (( ’3(5( { A(;( u\{ A (h}(x(,f
TCTQOCCGHCGGE

TCCAGCTTCAL

: {¢ Y(s{.}(S(Ji.rﬁ\,(..(.,{.\(‘s(..(f
'}'?(\AA ('T( }TC

AL TCTGGUGGUGGGACGET, fs(fi{. 3
COACAAGATGAATGOGUAGAACTGACCACTCATCAAGL
('3( 4(‘ ”’:\{N'( "{‘GT" b FAAL v G
4\1’\( ;Az’\( 5‘(1 z"’m AGG
HHGCGUAGTOCTTUGAL
LIS /\‘L f\( '\}()f AL

(.z.f\ ¥ (.(,f" i ’\C T(..(.}(';AA( COGOAAGATON
GAGUTGTCAAAGTGCATGO (r()A(sAJ\("‘
CTGTOGO C/—‘&C{f""i‘{,{, 3 .‘.
CTCCAGCCTCTCOT ¥
COTUGAGGACCGLECATTUCCGOGEATGOUGTGGAL
CACCACTCUTRCCAGCOCGHUTCGOCCCAGUACY ‘
TTACTOTGAATGTTCCCCALLGOCTGAGAGGUTRCOTCCGIACT ?(s!\f i (s(“*(:‘ CCAGGTGLGOGTT T( ( Y(:
#‘s;ﬁk{.’x‘-‘;A{:‘A;"x(}GAif‘zf\;-“x{ff{TT,:{.{{z FAGA (sa «% A ,\(;{J &(;a{;(; %( (;{1(5 AL &(;/\( ;A A

(5()&’5(_. i A‘i_}(s(n"d—\(.f&(,x; \ I {)(nx

CATGGACAGTIGTTTIGGA
GGUAA

TrG ¢ A GEGTT
AGGHOTC Ns(dr(x(t;/\(yﬁi i i(*E(s(x(x(y CCTCAGCOTGC '&("'C( TCTYCTOC
TAGCCCAACTCCAGHGUTGE GAGCCAAMAGLTH
FTTTGACGGGUUAGGUCCTGGAGGGUAGAG
CTGGGTCACAGHAAGGAAATCAACATYT

AGGUUGAAGCTCGUTOTGACTOTETCCCCTTAL '{{m(ﬁ (:(,Af—\(}C(’A{IA{}CCT(}'I’C'T}“(}I{.,A(x(}f{ QGACCCT
FCTAMCCCTYCAACCCCOTCGOCTCOTACTOTG AGACAAMAGAAAAAATAY

(?'f AAATACATCCTTIYY
: §(s( f{{ A(s()( i'{ A 4&(*1"( {:(. H

ATGAGTTAATIGTTTTATTTTTAAALTCTTTTTIGOGOGTCCALGT
"GAAAGGAATAAAACCTACACACAAGGTT TLCA
CTAGTATGAAAGCTGGGOGTCGOGGAGRGGLITTTGO
GGUAGGOGGTOAAGGUAGGAGTIGGGGOCA
HE; HCTGUTGOGOTOTCAGOTOCAGUTTTACTETGOGOTGTY
CTGGATC COAAGGTAL ;’s\(,( TGF{ A’ "\ i “SA A( GTOTCCCGAGCTTAGATTOTGTATECGH CGGLG
GGGTOTGOTCOCCTGTGAGGGGUCCCTGGUCCAGGALGGAGGATTGTGUTGATGTAGTGATCAAGTGUAAT
ATGOGOGGGCAGTUGCTGUAGGGAGCACTACGUCCAGAAGTAACTT TTOETACTAGTETCCGUATAAG
AAAAAGAATCOGCAGTATTITOTGTTTY 1[\’?(“ §( SGUITCTTTTATTITGGATTAGTOAALTAA
GTTATE FAATTATOTACAACATTITATATAS AAAAAATCTATGOTATCOTCTTATIOCTTTA
AAGTOGAGTACTOGTTAAGAATAATAAAATACTTTTT {.r H ('ffxtl\
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Fig. 25 cont’d

{SEQ ID NOI06) NM 0013754101 Homo sapions sprowty RTK sipnaling antagonist | (SPRY 1), transcript variant 5, mRRNA
GTAGCCGGAGTOAGALCGUTUTOCAAACCALTOUGTGCTTIGUAGAGTGATTATCAGCACAGTTICCCTGE
CCTGOGATAAGCGAACAGUTACAGTCGCTOTTAAA FUCTGAAAAGCAATTTIGCAAT TTGCATTAGGT
ATTTCGHUCGETGOAACCOCAGGUTOGGAGGACTGGGTGTGAGUGCTGCCCOGGAGAGGUTG ACCTROOGEG
GACCGHGAGTOCCCOUGGACGUTGTGCCCUTACTTGOCCAACGTGUGGAATCGGOTAAGUGUETCGGCCTG
COGUGGGGCACAAGGGACGACGUCCGUCTTTCTCTCTCCGAGAAGGATCCCCAAACCTCACTUTCTTCALT
CCTCCCCGUTAAAAAAAAAAAAAAAAADAAAAGGOTAAAAAAATCCCCCTC COCGGCCGOGHTAG
COTCTGOCTGGCAGGOGOGTGUTCCGAGEYT IQ()&\(I{KJ() TACTGCGOGOGLTCC (J TOACCCACCCGUCGA
CGGE (JL)TT(\}‘ 3K { SGGCOCTOUOGAGTUTCGAACGUCCOGTEA -
FGAAL FOCATCOCTICCTTCOTTCCTTGUGAGGAGUGACTAGAACCUGAG
(((53( AL (‘ A‘A(f’fﬁ‘(}:— HIGS CTGAGACTTGGGAAL
?GG‘\A 3‘(}(}(}(3("3'{3(‘f“xCz’ AGACCTCCCGAGGTYGOATOTY
zr(y(,{ (5 \af‘i 1(93 FOGGHAGAAL

14

TCTCTCAGCACACCGTG

YA (x(s(;t,i,&z(;(;l( GUALK zC;C A{;(/(,{,(,(,(;{:L C‘

(“{ {.,{,h{ AL \(” AC ( (;(“ i b{;{ {“ *x(}(_}A i {TCA{_ 1A
1Y xC CCAGGTTTCCACTCATTGOCAGAACTUGAGATCACTACACATGUGATCCCCAA AATCAACATGGU
AT 3 ITCAGAGATTAGACTATGAGAGAG

AGAT 'E"C. AGCCTACTGUTATYY FTAGACCH
AGGGUCTTCGGTGOTGAAAAGACCTGUICC
GAAATCATACCAATTA s ; A
TCCCAAGTAATGOCAGGGOGUCCCATITICAGCAGATCAATCAGCACTGCAAGTGCAGCCAGUTC
CAACAGCAGTGCCTCTTCTGAACAGGGACTGTTAGRAAGOTCACCATCAADTAGACCAG

I

ATGG &}(er:( } !
STGCCATCCAC GA&_:G(;?AHQw
A AAMAGTTGTGTACATGAA ATA{Z‘A
TCC A{}A(. TAL AGTGA"{'Q AGAGTTH TGAT E{v(ﬁ;{ ACCGTGOOAGCAGGGAAATTOET
GUAACTOTTTAATTGCTTAAATAAGCTATGTATY M\ r"s ( X(s GTTAGGE
b(:(‘(‘f‘(\} iw\ﬁf,\(;( »U(z(ﬁx(sﬁ‘u‘r TATAY T GTAAAA AJ 1Y E( (.;

.2 1 ki
AL ﬁ&%ﬂ(xi'{(;A A}‘X'Q‘EQ'ACTA}’ NS ‘\Afi/i'\( t&Ah\t\(s}( '}’;i' AAACTTT
TTGTAAAGAATATTTATTATGOGAATC T(/TATTA ITTTATGOTATTTATTGCAAAAGATTGTTGAS
CACTCATGTTTOAATATAATAAAATAT TACTTAACGGAAAATAAGOTCATACGAAGAAAGTACA
TATCGTTAACTATAATGUAGAAAATATATTAA i, TAATGAAA

FTAT A }”E f"}’t—\}’(;l t\} aA»ﬁx;
TITA
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cont’d

Fig. .

SEQID NGO N
\_GA.r“s.f\fj?.ﬁ‘;’i'.ﬁ\.t_.z 3

Qi “)44 2 Howw ~a;mm w»u 2z rumior mm{snr 41 i

ASIRA } mENA

T §”§ U(( i’(uﬁ" If&(,{,f‘()fxzui(s(;f:( A}(;{’ T
CCAGOHTCAGAGAATTTCTCO
C:

{}(s(.. /—x(,;t.,y(/ -

,i L {{}(; ‘x{ { T{}f\ §v§ Al §’§ ;'{'i‘r,f!%f\/&TCTTA(_}{. FOOTTETT ( ENECELS {{1 i T( I“\x G

H ’I"(S /‘&T(":C"f AC'{"TTC{ V)"{'A '\,("A'{ £ E { )T'f )(x(“i {xfz\ TCCAGOGATTY
JTAY (}(JUC(:TC

AGUAATGA

< /-\. ¥ /—‘x,:“.({'!x'i'( ] TTC ) H.lA(j(....:\A(s}A.( A (; AL )f\ AN
ATOQCCTAGCIGTTITGGUTCAC '\I’&A/»‘xCTA{L’XA CTAATOCATTACTGTOTATCTCATICCAGGOTACCH (x(sA
TIGACAGTTAAATCOU { AAGAGAAAATAGCCACATATCGATOTAAACATAAACCCAGATTTATAAAGGAAA
CACCTACAAGGOUTE CTAATTT ’{’i{““ AGGAAAACCAGAACATAGT \A ATGOTTATOGCACAAATCY
ATGTATGTAGATAGAGAAGRCAAAGCAAAGRGCATCAGAAAGAATGGRATTAATTGAGAAAGGTITYICYC
AAGCGAGGTATTICGGOTCTTTGAALCTIGATCTATTAGATCAL ¥ CTATAGOGTGAATCACTEAGGT
TOAAAGAGTGGCATTIGGCATGLHCCAATTOLTGAAACTYG AACAGATTAGAGGOGAGAGAG
AAATTGGATIUTGGTCATCCATGAATATGT {j{%(f}“/-\.GGA(}i (3 f" SOGTAGGAGTGAGGAATTAGGATTT
COACCATATTIOTGOECAT g \ CATTGCTGHACTC
AAGCTCTCYGGTTTGOATICTAAGTTTTIGGAGCCY ’s(.‘. }*(s}“(,z CTCTTCCOTOTCGUCICCTOOTOTTG
G,’x{?(}f&{3’5‘*”&(}}&{“?"ZTC{}K'}CA’I‘CACCTA(}{}C",{TGC“’ AT §‘A‘.a(x(l,*xm'i"“(”i' f% X{’SGA{? ’\ ACAGGATACTAAT

TAATOTAATCOTTGGAAGATTTGUATCTCAGTAAAA TG \T(‘A T(; AATG

: }(1«’%1‘”&’%"\'}”3‘ “’x x&’\.A{}GA{}‘A'?‘GTC(I’?}‘C( ’ ’ T

TTTATT& AGTGUTCAATIGUAAAAT j AT »\ff\\s{\“»“\ AGA_ATCT(.‘CT(.‘TTCT(}»"\Tf\(}(';' ATTC
TCAGCCTGOGGCATCACCAGOTTTICTTATCUTGGGACTATTIC YGGTCL’\ “x(‘&(l(ifs'}“(”' A‘“‘T(( T( TCT ;( L
AAATACGGAAAGGTCAGTCTACCOTY 3 ;

AAC 1 f(. { /\ALAC 1 C Ais T

G i 'GI(}»\CCE i{;flfz\[&iAIL i TC
T (s(""(z& ’\(5\ (i . ’ GOCTGTGTGCTGATTTCTGOTTY

{.(.‘-(
GGACAT 'S'CTG"I "T(. C" -
FCAAAAAATAGTGHAA
E( ( ’XGE H ECCQ *\(sitr/\?

AT
AGTAAA
: i (x(:b(x '\

aii(‘%(' { {A(,{’(}Ag

A(I CTHAGGA (1(\(\{, TGAG 3 f\AU(}(}{ T :3 (1( %(5 § U(IA'§ AGOTOUTCACTGOUAGUCAC 3 GOGACTG »J,i’,(;
,\ ‘XA(;( ALGAGHAAGGGLOTTCAGTGUAAAGAGAAAAGGAAAAAAGGAAGCTTTCAGAGAGAAAAGAAGGAA
AGAGAAAGGTGAAGAGAAATAGGUGTACACTGGGUCAGHUGCEGOTHOCTCATGUTTGTAATCCCAGUTOY
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Fig. 25 cont’d

{SEQ D NGO cont’d
TTGGCAGGUUGAGOUAGOGTOAATCETGAGUTCAGGAGATCGAGACCATCCYC
TOTCTCTACTAAAAATACAAAAAAATTAGCTGGGOGTGOGTGGOGGGCALCTG
AGGUTGAGGUCAGGAGAATGGCTICA 3\( (ﬁ’\(siv\(;’(;( ir(rA 3 "{'M(ri ff\(?T(rA( ATGALGE
CTCCAGTCTGOOUGAT AGAGCAALY ) .
GAAAAAGTATCCTCACACTTIOUTGGGTAATAL 'f& '&(, Y(s T(sg., TAT T(..(
AGGUTTOTTCTGOAAAAGAGGATATTGCCAGAGTTGOTAAGTAGAGEAAAGTGATTAGTATTITAAGAAAC
TOAATCAAGAATGOTTCCAAAAATUTT AAAATCCAGHUGAAACCAL TAAGGTCAAAGGUAAGTGCY '\(J A
TAATGAAATTA \( At t /\ A 3(;“’;{)’{ u( A X\f{ }’ iﬂ’&(,fx/‘ /\ K}f { T ACCATAGGCTATGHAAC
TOGUGAAAGCCA 2] FUTTGAUTTGTGOTOAATTTATTTCATC
ATACATT Tf_r?z\( 3 T f ¥ GOACCATTGGA
CCAAAAGAACAACAGTCTGAAGATCGOATGTTGACAAGTTITGE MFGGAATC
TATITA T f’m(;(j?i i"{TT} (Y(x }ﬂ(s TTCATAAAATGCTTATGETA \ TAm ?T A( A T A T(’ TCAAATA b
¥ = TYTTCTCATTOYGGO Q f"k( ( A (jA A 5( ET(, /’\( (1{ Af “J T(, X{AT AAA Aff\ i

FGUTAACACGGTGAAACCC
GTCCCAGCTALTOGRG
G 3(;‘(“{‘A£ TGCA

F Ax—x(,z J\.C’ § AA % }“(, WG (;(5
TICCATAGTAATCAAATCATT CAGA '\} TETGGOA
GC AGAAAAGATETATATAATTTICTGGOGTGOTACTTCOGAGTA
T \C i( ( C i( CATGS \(5( i( 1 /X CTGACATCATGATY
TG STAGAGUTGGC
A § AGGALTGT
" ! D y ,f' CAGTCAAATAAL
Cr fﬂ(x( TATS ;LCH “ux ’&\{ X »\( *x(,n/\{z\ui SEE A
TTAGTCAL TOGACCTAL f
¥ (){3 1 /X AAA f’; ?‘( GTACATATU
? AATTATTITAGOTOGUOGAGGAATCAATAAA

‘S

;/\‘x

TOTATITCAA

{SEQ I ND:T0E)
GOGTCATTTGAAG B 5
TGATCCTTGTTGCGGRUGA z\{i.:('s/&rxi_ui.(?(}'

TTCAAAACTCACATC ? POTCGGUTAGATGCAL
i&fx(‘( !\(ﬁ TCATCT "»&((C(‘i

NM G012 4(}3(9 2 Homo 530&( 13 nbsqu\s;r spectfic §3®§}*iz§h 17 Bike faidy member 7 (USPITL } mANA
CEC GC -ij‘:h{s}((( ’\L C (mA»’S /\f‘u o1

b T ih(s(‘?(;(,}( 3{ CCATAGAGGTGA
T(}CCA' GAAAAAGGUATG '.‘CPYT{ ’3‘( 4\}@ AL
A : TATTTGGAGCGY TC
A X 3 3( ‘\(}f'&( '&(. b > ACCTGGALATY

i ( A(x(;f *\(1( T ‘X(;AU (x TC vad' FUAAGUTTTGGAACAGT l(;(x'ffv& L\{ﬁ',f,f AAAGAACT (JX»\ PGGAG k(f‘iA’i
(n ATCATTGTGOTOTITGTON k'A(;AA(x(J{;()( ( {(sk L i‘(f h\ ‘1(3 Al &_s Tt AA( i TACCCAL
AGGTOCTCATIOTTGTATTGAAGA ’ o .

T ‘—‘(s?(x(,( (Ji(; ACATGCALG
GUTGTG
GCCAGTOG '.
( 3 wiﬂ(x}ﬂ{ ( 3(

GG i_: ’XC‘AAC(. kY (‘A’V'TACTTCTL TTATGTCAAAL CAY
’f'fi(‘(‘(} VGGTCACTGCCTCTGGUATCACCTCTGTCCTGAGTC f\/&( X{)U(
'f&(“ATCC ’\()*\‘ fw’\(ﬂ(uv&ib(x(,z A l":. u\( /&( (x f(w\(: ’\(:5( ’(1}( AL x{i"\(jd(' A (;G{V”u&

‘(_;(xn(' sﬁa(x( Ai'” }(;0{(:& %az’ﬁ(ﬂ\h((A( i(A(x(‘»\w\f“"
5 '\AA‘ / ’\..'\A(‘(‘ \AU(\(\{ /‘(si f's hi(\f'\(n A(\’\

ATCC TG/\.A{, (\( ‘(/‘A (\
3 ,, b (Dx(r"T( ’\{)h X(sT( LAT(:»’\ ’\( CTGGCACAC T(,(s( TTC
TOTGLS ’\(si)(w\( { ‘\C ; ’\(so AGATCCAAAGGGAATAACAAACACAGUAAGAGATOTCTGUTTETGTGCCAG
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Fig, 25 cont'd

(SEQ D NOIOY ) NM 2136203 Home sapiens ATPase H+ transporting V1 subumt H {ATPOVIH), transoript vasian: 3,
mRMA

CTHCTACCTOTIGUGOUCCTCAACGTCTCOTTGUTGCGOGACCCGOT }“(,At TITCCGCTCCOGGAGTOTCC
CTCCACTOOTCAGACCTCTGHACCTRACAGGAGATGCCTALTTGGUTCTCGACGUGGCGUCCCAGCOCGHRO

TETGTCCCCGGCGCCCCOEALTACCOTCCCTGCCGHOTTTORAT i_zr(.(;I TGTGGGHTCCCOAGOATTCGCG
AGGTAAGGCCOGCCCTCGUGTTGTTTCQTITCAGGCTGCAGACTAGOTUAGLCGACTOTTGCAGTTIINTT

AGUTTGCCTGOTRCGTOUTGOTOTUTTCCCGUTTOGTCCTCTCCTGTTCTTCGGCCCUTT CUAGAT
TGOTTTIOTTOCAGGOCTCAACCAGATTITGTTCAAAGACATTCAAGATTACGAAGTTTAGATGACCAAS
THGATATCCGAGGTOCTGTGOATGUTCCTGTCCTUACCAATATTATTGOTGCCAAGGUTHCAGAALTICG
TGCAAACAAAGTCAAUTGGUAATCUTATUTICAGGEACAGAT G ﬁ\"‘T'i’("}’(}{"'f(} AAGATTGTGAGTTTATY
CAGAGOTTTGAARATGAA l\’ GAAGCCCTCAAGAGAAGCAAGAGATGUTTCAAATTGAAGGUAGCCAGTOTG
CTAAAACATITATAAATCTGATOACTCATATOTGCAAAGAATAGACCH I TCAGTATATACTAACTATGGT
GOATGATATCC }ﬂ(.ﬁ{,,:“’s{jx.}f{\f\. ATCATCAGCOTGTTAGCATTTICTTTGACTATOCAAGATGTAGCAAGAAL
ACTOUGTGRCCCTACTTTCTGCUAATGTTOAATCRCCAGGATUCCTICACTGTTCATATGOUAGUAAGAA
TTATTGCCAAGTTAGCAGCTTGGHGAAAAGAACTCGATCGAAGLCAGTCACTTAAATTIALTATITCAATTG
GATAAAAACTCAGCTGAGTTCACAGAAACTGUGTGGTAGCGHTGTTCGCTGTTGAA ACAGGAACAGTUICT
TCAAGTGATAGTTCGUAGTATHTGCAGTGCRTCGUUGGHTETTTGCAGUTGATCCTCCOGGGTCAATGAGT

ACCOUTTIGCTTGGOTGGAAGCAGATGGLGTAAATTGUATAATGOGAGTOTTGAGTAACAAGTOTGGOTT
TCAGUICCAGTATCAAATGATTITITCAATATGOUTUUTGGUATTCAGTCUTCAAATGTGTGAACACCYG

CGGCGOTATAATATCATIUCAGTTCTGTCTGATATCUTTCAGGAGTCTGTUAAAGAGAAAGTAACAAGAA
CATTCTTGCAGCATTITCOTAACTTTTTAGAAAAATCAACTGAAAGAGAAACTCOUCAAGAATATGCCCY
{r(:f TATGATICAGTGUAAAGTTCTGAAACAGTTGGAGAATTTGGAACAGCAGAAGTACGATGATGAAGAT
ATCAGCGAAGATATCAAATTTCTTTTGCAAAAACTTGGAGAGAGTGTICCAGGACCTTAGTTCATTTGATG
AATACAGTICAGAACTTAAATCTGGAAGGTYGOAATGGAGTCCTGTGUACAAATCTGAGAAATTITTIGGAG
AGAGAATGUTGTGAGGTTAAATCGAGAAGAATTATCGAACTOTTGAAAATCTTGACAAAACTTTITGGAAGTG
TUAGATGATCIUCAAGTOTTAGUTGTTGOTGUTCACGATOTTGGAGAATATGTGCGGCATTATCCACGAG
GCAAALGCOTUATCGAGCAGCTCAGTGGHAAGCAGCTGOTCATGAACCACATEIATCATOAAGACCAGCA
(’;(f{( CGCTATAATGUTCTGUTGGEUGTGCAGAAGCTCATGOTGUACAACTGHGAATACCTTGGCAAGCAG
(,( AFTCCGAGCAGCCCCAGALCGUTGCUGCCURAAGCTAAGCOCTGUUTCTGGCCTTCCOCTUCGUCTIC
CAGAACTAGTAGTGGGAGCACTOTOTTTAGAGTTAAGAGTCGAACATTOTTTGATTTTACTTIGGAATY
TCOTCTGTTATATAGOTTTTCOCCAATGCTAATTITCCAAACAACAACAACAAAATAACATGTTTGCUTGY
Tf\r's{{f TOTATAAAAGTAGOTGATTICTGTATTTAAAGAAAATATTACTOTTACATATACTGCTTGCAATTYT
CTGTATTTATTGTTCTCTGOAAATAAATATAGTTATTAAAGOATTCTCACTCCAAACATGGCCTCTCTCY
TTACTTGOACTTITGAACAAAAGTCAACTETTGTCTOTTTTCAAAUCAAATTGGOAGAATTGTTGUAAAGT
AGTGAATGGUAAATAAATGTTTTAAAATCTATCGOTOTATOAA
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HOST FACTORS THAT ENHANCE VIRAL
PRODUCTION VIA VIRALLY DRIVEN
FITNESS-BASED CRISPR SCREENING

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of U.S. Provi-
sional Application Ser. No. 63/384,541, filed Nov. 21, 2022,
the contents of which are specifically incorporated herein by
reference in its entirety.

STATEMENT OF GOVERNMENT SUPPORT

[0002] This invention was made with government support
under AI125897 awarded by the National Institutes of
Health awarded by the National Institutes of Health. The
government has certain rights in the invention.

INCORPORATION BY REFERENCE OF
SEQUENCE LISTING

[0003] This application contains a Sequence Listing which
has been submitted electronically in ST26 format and is
hereby incorporated by reference in its entirety. Said ST26
file, created on Mar. 18, 2024, is named “800132US1.xml”
and is 323,493 bytes in size.

BACKGROUND

[0004] Viruses are completely dependent upon the host for
replication. Like all viruses, influenza virus exploits cellular
processes to support its replication while simultaneously
evading antiviral responses deployed by the cell in an
attempt to block the infection. The balance between these
pro- and anti-pathogen forces influences the outcome of an
infection, the severity of disease, and even the potential to
establish a pandemic outbreak.

[0005] Influenza virus is a serious public health threat
causing annual epidemics and occasional pandemics with
significant morbidity and mortality. Identifying cellular
genes and proteins required by influenza virus is essential to
understanding the viral life cycle and establishing a mecha-
nistic foundation for the development of host-directed anti-
viral therapeutics. Most genetic approaches to identify host
factors regulating infection have relied upon loss-of-func-
tion screens, which only probe those genes already
expressed in the system under study and are limited in their
ability to detect contributions from genes essential for cell
viability, genes with redundant functions, or gene products
needed in limited quantities. Such studies leave a large
amount of genetic space unexplored and raises the possibil-
ity that entirely new classes of viral co-factors have yet to be
discovered.

SUMMARY

[0006] Employing a screening approach for identifying
host factors that impact influenza viral production after the
initial infection, host factors that enhance influenza virus
production were identified. Those factors are useful to study
the regulation of the expression of viral genes and replica-
tion of the viral genome. Screening described herein include
variations of the Clustered Regularly Interspaced Short
Palindromic Repeats (CRISPR)/Cas9 system, termed
CRISPR activation (CRISPRa) and CRISPR inhibition
(CRISPRI). In those methods, the sequence of a single guide
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RNA (“sgRNA”) directs Cas9 to a specific location, and the
catalytically inactive Cas9 has been modified to recruit
transcriptional activators or repressors to modify gene
expression at that location.

[0007] Aninfluenza virus was used to express the CRISPR
sgRNA, in a technique referred to as transcriptional regu-
lation by pathogen-programmed Cas9 (TRPPC). This way,
the construct is inactive until after a virus infects a host cell
and begins to be transcribed, and only the Cas9-expressing
and influenza-infected cells are affected. To thoroughly
blanket the genome, a library of 70,000 sequences (about 3
targeting sequences for each human gene) was prepared,
which incorporated the sgRNA sequences into the influenza
genome in between the two coding regions of the influenza
NS gene segment and ensured proper cleavage via insertion
of a microRNA sequence. In embodiments, the M gene
segment may be employed. The library was used to perform
a genetic selection by allowing all viruses to compete with
each other through multiple rounds of replication in human
lung cells. Viruses that activated pro-viral host factors
gained a replicative advantage and came to quickly domi-
nate the viral population, and those viruses and their host
gene targets were easily determined by deep sequencing.
This process can be adapted to any pathogen capable of
delivering the targeting RNA.

[0008] In embodiments, a nucleic acid vector comprises a
heterologous promoter operably linked to an open reading
frame encoding a polypeptide having at least 80% amino
acid sequence identity to one of SEQ ID Nos. 1-36 or 74-91
or a portion thereof with the activity of SEQ ID Nos. 1-36
or 74-91. In embodiments, the promoter is a viral promoter.
In embodiments the promoter is a CMV promotes, retroviral
LTRs (e g., HIV, MLV), or an adenovirus promoter like E1A.
In embodiments, the polypeptide has at least 90% or 95%
amino acid sequence identity to one of SEQ ID Nos. 1-36 or
74-91 or the portion thereof. In embodiments, the vector is
a viral vector. In embodiments, the vector is a plasmid.
[0009] Further provided is a host cell having the vector or
the genome of which is augmented with nucleic acid encod-
ing a polypeptide having at least 80% amino acid sequence
identity to one of SEQ ID Nos. 1-36 or 74-91 or a portion
thereof with the activity of SEQ ID Nos. 1-36 or 74-91 or
comprising a polypeptide having at least 80% amino acid
sequence identity to one of SEQ ID Nos. 1-36 or 74-91 or
a portion thereof with the activity of SEQ ID Nos. 1-36 or
74-91. In embodiments, the host cells can comprise eukary-
otic cells. In embodiments, the host cells can comprise
prokaryotic cells. The vector or nucleic acid can be main-
tained extrachromosomally or stably integrated into the
genome of the host cell. In embodiments, the host cell can
comprise an insect cell, a plant cell, or a mammalian cell. In
embodiments, the host cell is a MDCK cell or derivatives
thereof, MDBK, VERO, A549, 293T, CalLu3, MRC3, avian
eggs such as chicken eggs. In embodiments, the host cell
comprises transgenic eggs expressing a polypeptide having
at least 80% amino acid sequence identity to one of SEQ ID
Nos. 1-36 or 74-91 or a portion thereof with the activity of
SEQ ID Nos. 1-36 or 74-91.

[0010] Also provided is method to increase influenza virus
yield in cells, comprising: contacting influenza virus and
cells comprising the vector comprising a nucleic acid encod-
ing a polypeptide having at least 80% amino acid sequence
identity to one of SEQ ID Nos 1-36 or 74-91 or a portion
thereof with the activity of SEQ ID Nos. 1-36 or 74-91 or



US 2024/0240185 Al

contacted with a polypeptide having at least 80% amino acid
sequence identity to one of SEQ ID Nos. 1-36 or a portion
thereof with the activity of SEQ ID Nos. 1-36 or 74-91; and
collecting progeny influenza virus. The cells can be human,
canine, or non-human primate cells. In embodiments, the
cells are Vero cells, MDCK cells, 293T or PER C6® cells,
or MvLul cells. The cells can be contacted with the vector
or the polypeptide before contacting the cells with the
influenza virus. In embodiments, the cell is contacted with
the vector or the polypeptide after contacting the cells with
the influenza virus. The yield of influenza virus in cells
contacted with the vector or the polypeptide can be
increased at least two-fold relative to the corresponding
yield in host cells not contacted with the vector or the
polypeptide.

[0011] In embodiments, a method to detect influenza virus
in a sample is provided, comprising: contacting cells having
the vector comprising a nucleic acid encoding a polypeptide
having at least 80% amino acid sequence identity to one of
SEQ ID Nos. 1-36 or 74-91 or a portion thereof with the
activity of SEQ ID Nos. 1-36 or 74-91 and a biological
sample; and determining whether the sample comprises
influenza virus. In embodiments, the cells are human, canine
or non-human primate cells. In embodiments, the cells are
Vero cells, MDCK cells, 293T or PER.C6® cells, or MvLul
cells. In embodiments, the sample is a physiological sample.
In embodiments, the sample is a nasal sample. In embodi-
ments, the sample is a physiological fluid sample. In
embodiments, the method does not include employing
nucleic acid amplification.

[0012] A method to decrease influenza virus replication in
a mammal is provided, comprising: administering to the
mammal a composition that inhibits or prevents expression
of a polypeptide having at least 80% amino acid sequence
identity to one of SEQ ID Nos 1-36 or 74-91 or a portion
thereof with the activity of SEQ ID Nos. 1-36 or 74-91.

[0013] Further provided is a method to screen for com-
pounds that alter the activity of a pathogen, comprising
contacting cells expressing a polypeptide having at least
80% amino acid sequence identity to one of SEQ ID Nos.
1-36 or 74-91 or a portion thereof with the activity of SEQ
ID Nos. 1-36 or 74-91 or an isolated polypeptide having at
least 80% amino acid sequence identity to one of SEQ ID
Nos. 1-36 or 74-91 or a portion thereof with the activity of
SEQ ID Nos. 1-36 or 74-91 and a sample having a pathogen;
and determining whether the polypeptide alters the activity
of the pathogen. In embodiments, the pathogen is a virus. In
embodiments, the cells are mammalian cells. For example,
the cells can be canine, non-human primate, or human cells.
In embodiments, the cells are MDCK cells. Any cell, e.g.,
any avian or mammalian cell, such as a human, e.g., 293T
or PER.C6® cells, or canine, e.g., MDCK, bovine, equine,
feline, swine, ovine, rodent, for instance mink, e.g., MvLul
cells, or hamster, e.g., CHO cells, or non-human primate,
e.g., Vero cells, including mutant cells, which supports
efficient replication of influenza virus can be employed.

[0014] In embodiments, a method to inhibit expression of
pro-viral genes in a mammal is provided, comprising admin-
istering to the mammal an effective amount a composition
that specifically inhibits the expression of a polypeptide
having at least 80% amino acid sequence identity to one of
SEQ ID Nos. 1-36 or 74-91. In embodiments, the compo-
sition comprises RNA. In embodiments, the RNA comprises
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RNAi. In embodiments, the RNA comprises siRNA. In
embodiments, the amount prevents or inhibits influenza
virus replication.

[0015] In embodiments, a method to screen for inhibitory
compounds is provided, comprising combining cells
expressing a polypeptide having at least 80% amino acid
sequence identity to one of SEQ ID Nos. 1-36 or 74-91 or
a portion thereof with the activity of SEQ ID Nos. 1-36 or
74-91 or isolated nucleic acid that encodes a polypeptide
having at least 80% amino acid sequence identity to one of
SEQ ID Nos. 1-36 or 74-91 or a portion thereof with the
activity of SEQ ID Nos. 1-36 or 74-91 and one or more test
compounds; and determining whether the one or more test
compounds inhibit expression of the polypeptide or inhibit
transcription or translation of the isolated nucleic acid. Any
cell, e.g., any avian or mammalian cell, such as a human,
e.g., 293T or PER.C6® cells, or canine, e.g., MDCK,
bovine, equine, feline, swine, ovine, rodent, for instance
mink, e.g., MvLul cells, or hamster, e.g., CHO cells, or
non-human primate, e.g., Vero cells, including mutant cells,
which supports efficient replication of influenza virus can be
employed.

[0016] In addition, disclosed herein are methods to pre-
vent, inhibit, or treat influenza virus infection in an avian or
a mammal is provided, comprising administering to the
avian or mammal an effective amount of RNA that triggers
RNA interference (RNAi), wherein the RNA encodes a
polypeptide having at least 80% amino acid sequence iden-
tity to SEQ ID Nos. 1-36 or 74-91 or an antibody or antibody
fragment thereof specific for one of SEQ ID Nos. 1-36 or
74-91. In embodiments, the mammal is a primate. In
embodiments, the primate is a human. In embodiments, the
RNA that triggers RNAi comprises small interfering RNAs
(siRNA). In embodiments, the siRNA comprises microRNA
(miRNA) or a binding site for miRNA. In embodiments, the
miRNA binds to the S'UTR of RNA encoding one of SEQ
ID Nos. 1-36 or 74-91. In embodiments, the RNAi binds to
the 3'UTR of RNA encoding a polypeptide having at least
80% amino acid sequence identity to SEQ ID Nos. 1-36 or
74-91. In embodiments, the composition is locally admin-
istered, e.g., to the lungs. In embodiments, the composition
is systemically administered or intranasally administered.
The composition can comprise liposomes or nanoparticles
comprising the siRNA. The antibody fragment can comprise
Fab', F(ab")2, scFv or a single domain, e.g., of a heavy chain
or light chain.

[0017] Described herein are methods to detect influenza
virus in a sample, comprising: detecting in a biological
sample the presence or amount of a polypeptide having at
least 80% amino acid sequence identity to one of SEQ ID
Nos. 1-36 or 74-91 or a portion thereof with the activity of
SEQ ID Nos. 1-36 or 74-91.

BRIEF DESCRIPTION OF FIGURES

[0018] FIG. 1 illustrates host factors that influence influ-
enza virus replication.

[0019] FIG. 2 illustrates loss of function using CRISPRIi
and gain of function using CRISPRa.

[0020] FIG. 3 illustrates constructs in the NS gene seg-
ment for CRISPRa.

[0021] FIG. 4 illustrates screening.
[0022] FIG. 5 illustrates sequentially passaging.
[0023] FIG. 6 illustrates enrichment of TRIPC viruses.
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[0024] FIG. 7 illustrates changes in the population over
sequential passages.

[0025] FIG. 8 shows identification of a host factor that
promotes viral replication.

[0026] FIG. 9 compares knock out screens versus virus
driven selections.

[0027] FIG. 10 illustrates CRISPRa and CRISPRIi.
[0028] FIG. 11 illustrates use of CRISPRa and CRISPRi
and sgRNAs.

[0029] FIG. 12 illustrates use of an example CRISPRa and
sgRNA.

[0030] FIG. 13 illustrates virus driven selection of host
modifiers.

[0031] FIGS. 14A-14H illustrate how transcriptional regu-

lation by influenza-programmed Cas9

[0032] (TRIPC) manipulates host gene expression to
enable fitness-based screening. FIG. 14A: Engineering
influenza A virus (IAV) to express an sgRNA. Cartoon
detailing engineering of the NS genome segment to encode
and process the sgRNA needed to program Cas9 for
CRISPR activation (CRISPRa)-mediated gene expression.
FIG. 14B: Validation of TRIPC in transfected cells. TRIPC
activation (TRIPCa) of a luciferase reporter targeted by
sgRNA expressed from transfected NS (left). Inclusion of
the viral polymerase and NP (+RNP), which amplify NS
transcription and replication, boosts TRIPCa (right). FIG.
14C: TRIPC virus replicates similar to WT. Multicycle
replication in A549 cells inoculated with IAV harboring a
WT or engineered NS segment (MOI=0.01). Viral titers
were determined by plaque assay. Example plaque mor-
phologies are shown. Engineered NS segment integrity over
serial passaging was confirmed by RT-PCR. FIG. 14D:
Virally delivered sgRNA activates reporter gene expression.
A549-CR cells expressing dCas9-VP64 and MS2-p65-HSF1
were inoculated with WT, split-NS or a TRIPCa-NS virus
(MOI=0.05) targeting the reporter promoter. Activation of
the luciferase reporter was measured over the course of
infection. FIG. 14E: Virally delivered sgRNAs activate
expression of host genes from the endogenous locus. A549-
CR cells were inoculated with TRIPC viruses (MOI=5)
targeting the indicated gene, a non-targeting control (NT) or
mock. Host gene expression was measured at 8 hpi via
RT-gPCR. FIG. 14F: TRIPCa is suitable for fitness-based
screening. A pool of 34 TRIPC viruses targeting a collection
of 10 potential pro- or antiviral host genes were subject to 4
rounds of selection in A549-CR cells. Viruses present at
each stage of selection were quantified by deep-sequencing
and normalized sgRNA composition is depicted. Viruses
activating proviral genes were enriched, with those >3x
enriched colored green, while viruses activating antiviral
genes drop out, with those >3x depleted colored red. Graph
is representative of mean values for 2 replicate screens.

[0033] FIG. 14G: TRIPCa screens are highly reproduc-
ible. Comparison of two biological replications shows
nearly identical relative enrichment of TRIPC viruses tar-
geting the indicated host genes after 4 rounds of selection.
FIG. 14H: TRIPC results reflect changes in viral replication.
Multicycle replication in A549-CR cells of TRIPC viruses
targeting specific host genes (MOI=0.01). Data are shown as
means of 2 (f) or 3 (b-e, h) replicates+SEM (b, d) or s.d. (c,
e, h). Pairwise T-tests or one-way ANOVA with post-hoc
Tukey’s tests were performed (¥*p<0.05, ** p<0.01, ***
p<0.001, **** 5<0.0001).
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[0034] FIG. 15A: TRIPCa functions in NS from primary
isolates of IAV and IBV. TRIPCa of a luciferase reporter
targeted by sgRNA expressed from transfected CA04 or IBV
TRIPC-NS in the presence of the viral polymerase and NP.
FIG. 15B: TRIPC-inhibition (TRIPCi) suppresses gene
expression. PR8 TRIPC-NS suppressed reporter gene
expression when transfected into cells with the viral poly-
merase, NP, and dCas9-KRAB. FIG. 15C: TRIPC viruses
replicate like WT in multiple cell lines. Multicycle replica-
tion kinetics of WT, split-NS, or TRIPCa-NS with a non-
targeting sgRNA in MDCK and A549-CR cells (MOI=0.01).
FIG. 15D: AS549-CR cells support TRIPCa. Luciferase
reporter expression was measured in A549-CR cells express-
ing split-NS or TRIPC-NS targeting the reporter promoter.
FIG. 15E: TRIPC targeting does not affect replication in
cells lacking the CRISPRa machinery. Multicycle replica-
tion of TRIPC viruses targeting specified host genes in WT
A549 cells inoculated at MOI=0.01. Data are shown as
means of 3 replicates=SEM (a-b, d) or s.d. (c, ¢). Pairwise
T-tests or one-way ANOVA with post-hoc Tukey’s tests
were performed (¥p<0.05, ** p<0.01, *** p<0.001, ****
p<0.0001).

[0035] FIGS. 16A-16G illustrate genome-wide TRIPC
screens identify new pro-IAV host factors. FIG. 16A:
Experimental design of a genome-wide TRIPC screen in
CRISPRa cells. FIG. 16B: TRIPCa selects viruses that
replicate at higher levels. Viral titers (left Y-axis) and
number of unique TRIPC viruses (right Y-axis) over the
course of 5 rounds of selection for replicates A, B and C.
FIG. 16C: TRIPCa enriches specific viruses. Stack plot of
the abundance of individual TRIPC viruses. Viruses
enriched >4-fold at passage 5 are plotted for each replicate.
FIG. 16D: Final abundance is independent of starting abun-
dance. Final abundance of individual TRIPC viruses at
passage 5 as a function of their abundance at passage 0 for
all replicates. Colors represent viruses >4-fold enriched
(green) or >4-fold depleted (red) or unchanged (grey). FIG.
16E: Robust ranking aggregation for top hits. MAGeCK
gene scores for the top 30 genes in the TRIPC screens. FIG.
16F: High reproducibility of top hits. Venn diagram of genes
enriched >4-fold in the 3 screen replicates. FIG. 16G:
Enrichment of top hits. Bubble plot depicting positive selec-
tion values for all genes in the screen. Bubble size indicates
the number of replicate screens in which that gene was
detected. Colored dots represent genes >10-fold enriched,
with labelled dots representing genes >20-fold enriched.
Genes are randomly positions along the X-axis.

[0036] FIGS. 17A-17D illustrate characterization of
TRIPC library and gene enrichment analysis. FIG. 17A:
Experimental workflow for the creation of a genome-wide
TRIPC virus library. FIG. 17B: Individual members in the
TRIPC library are evenly distributed. Distribution histogram
and cumulative frequency plot of members of the TRIPC
virus library. FIG. 17C: Population diversity decreases dur-
ing selection. Shannon’s diversity indices of the viral popu-
lations across the 3 TRIPC screens. FIG. 17D: High repro-
ducibility of top hits. Venn diagram of TRIPC viruses that
were >4-fold enriched at passage 5 across 3 screen repli-
cates. Some viruses target activation of the same gene. GO
analysis highlighting the enriched molecular function path-
ways among the top 100 genes (above). Groupings of
high-level gene functions conferred by the top 100 genes
(below).
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[0037] FIGS. 18A-18I illustrates methods to determine the
activity of the identified factors employing the 3'-S' DNA
exonuclease TREX1 as an example. FIGS. 18A and 18B:
Multiple TRIPC viruses with distinct targeting sequences
activate TREX1. A549-CR cells were inoculated at an MOI
=1 with viruses targeting different sites in the TREX1
promoter or a non-targeting control. TREX1 expression was
measured by RT-qPCR (FIG. 18A) at 10 hpi and western
blotting (FIG. 18B) at 12 hpi. FIG. 18C: TREX1 activation
enhances viral growth. Multicycle replication of TREX1- or
non-targeting TRIPC viruses in A549-CR cells (MOI=0.01).
Titers were determined by plaque assay.

[0038] FIG. 18D: TRIPC viruses activating TREX1 gain a
fitness advantage. A pool of TRIPC viruses were allowed to
compete for 48 h during replication in A549-CR cells
(pooled MOI=0.05). Relative abundances at the start (input)
and end (output) of the infection for each virus are shown for
2 independent replicates. FIG. 18E: TREX1 over-expression
increases replication. Multicycle replication of an influenza
A reporter virus was performed in WT A549 cells or those
stably expressing TREX1 or the catalytic mutant
TREX17'8Y, FIGS. 18F-18H: TREXI1 knockout (KO)
reduces viral replication. FIG. 18F: Viral replication was
measure at 48 hpi (MOI=0.05) in 3 distinct TREX1-KO
clones. Clones were complemented with TREX1 or
TREXID18N, where indicated. Values are compared to
replication in parental WT A549 cells. FIG. 18G: Multicycle
replication in WT A549 cells, TREX1-KO cells, or comple-
mented cell lines. FIG. 18H: Loss of TREX1 decreases viral
protein levels. NP protein levels at 24 hpi (above) and titers
at 48 hpi (below) in the indicated cells inoculated with PR8
(MOI=0.01). FIG. 18[: TREX1 stimulates replication of
multiple primary influenza virus isolates and VSV. Replica-
tion of reporter viruses based on CA04 (MOI=0.5), S009
(MOI=0.05), B/Bris (MOI=0.2) at 48 h, and VSV (MOI=0.
001) at 24 h Cells are as described in H). Data are shown as
means of 3 replicates #SEM (e-g, 1) or s.d. (a, ¢, h-i).
Pairwise T-tests or one-way ANOVA with post-hoc Tukey’s
tests were performed (*p<0.05, ** p<0.01, *** p<0.001,
Ik p<0.0001, ns=not significant).

[0039] FIGS. 19A-19G illustrates methods to determine
the activity of the identified factors employing TREX1 as an
example. FIGS. 19A-19B: TRIPC viruses do not activate
TREX1 in WT A549 cells. TREX1 expression was mea-
sured in WT A549 inoculated with TREX1-targeting TRIPC
viruses by RT-qPCR (MOI=1, 10 h) (FIG. 19A) and protein
expression (MOI=1, 12 h) (FIG. 19B). FIG. 19C: TRIPC
viruses have no growth advantage in WT A549 cells. Mul-
ticycle replication of TREX1- or non-targeting TRIPC
viruses in WT A549 cells (MOI=0.01). Titers determined by
plaque assay FIG. 19D: Transient expression of TREX1
boosts viral replication. Multicycle replication of a reporter
1AV (MOI=0.05) in A549 cells transfected with GFP-tagged
TREX1, TREXID18N or a GFP-alone control. FIG. 19E:
Multicycle replication of a reporter IAV (MOI=0.05) in
polyclonal TREX1-KO cells. FIG. 19F: TREX1 genotype of
knockout cells. Sanger sequencing traces display CRISPR-
Cas9 editing at the TREX1 locus for 3 selected knockout
clones. Edits compared to the WT genome are shown for 2
homozygous (B6, C8) and 1 heterozygous (G11) clones.
FIG. 19G: Western blot demonstrating TREX1 protein lev-
els in WT, clonal KO, and complemented A549 lines utilized
throughout. Endogenous TREX1 and recombinant TREX1-
V5-2A are indicated. *=non-specific bands. Data are shown
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as means of 3 replicates+SEM (d-e) or s.d. (a-c). Pairwise
T-tests or one-way ANOVA with post-hoc Tukey’s tests
were performed (¥p<0.05, ** p<0.01, *** p<0.001, ****
p<0.0001, ns=not significant).

[0040] FIGS. 20A-20G illustrate TREX1 moderates DNA
sensing to regulate RNA virus replication. FIG. 20A:
TREX1 controls sensing of foreign immunogenic DNA. WT
and TREX1-KO reporter cells were transfected with indi-
cated amounts of salmon sperm DNA and innate immune
activation was measure with an IFN-stimulated response
element (ISRE) reporter. Values are normalized to untrans-
fected cells. FIG. 20B: TREX1 regulates activation of
endogenous [FN-stimulated genes (ISGs). WT, TREX-KO,
or complemented cells were transfected with salmon sperm
DNA. ISG expression was measure by RT-qPCR and nor-
malized to untransfected controls. FIG. 20C: Sensing of
foreign DNA suppresses IAV replication. Replication of IAV
(MOI=0.05) at 24 hpi in WT, TREX1-KO, or complemented
cells transfected with salmon sperm DNA or mock treated.
FIG. 20D: IAV replicates better in cells lacking DNA
sensing. Multicycle replication of IAV (MOI=0.05) in WT or
STING-KO A549 cells. FIG. 20E: Chemical activation of
the cGAS/STING pathways blunts 1AV replication. Multi-
cycle replication of 1AV (MOI=0.05) in A549 cells treated
with a STING agonist (diABZI) or a DMSO control. FIG.
20F: Activation of the DNA sensing pathway blocks repli-
cation of multiple primary influenza virus isolates and VSV
A549 cells were treated with diABZI or control and inocu-
lated with reporter viruses based on CA04 (MOI=0.5), SO09
(MOI=0.05), B/Bris (MOI=0.2), or VSV (MOI=0.001).
Relative replication was measured at 48 hpi for influenza
viruses and 24 hpi for VSV. FIG. 20G: The cGAS/STING
pathway is not the only DNA sensor regulating infection.
Replication of IAV (MOI=0.05) at 48 hpi in WT and
STING-KO AS549 cells stably expressing TREX1 where
indicated. Data are shown as means of 3 replicates+SEM (a,
c-g) or s.d. (b). Pairwise T-tests or one-way ANOVA with
post-hoc Tukey’s tests were performed (*p<0.05, ** p<0.01,
EE 5<0.001, ¥*#** p<0.0001, ns=not significant).

[0041] FIGS. 21A-21D illustrate reporter cell line and IAV
replication in MAVS-knockout. FIGS. 21A-21B show IFN
signaling and RNA sensing remain intact in TREX1-KO
cells. ISRE induction in WT and TREX1-KO reporter cells
treated with IFNf (FIG. 21A) or transfected with poly(I:C).
ISRE activation is normalized to untreated and mock-trans-
fected cells, respectively. C. Sensing of foreign nucleic acids
blocks IAV replication. Replication of IAV (MOI=0.05) on
WT A549 cells treated with the indicated nucleic acid
ligands. D. Infection in cells lacking RNA sensing for
comparison. Multicycle replication of AV (MOI=0.05) in
MAVSKO cells. Data are shown as means of 3
replicates+SEM. One-way ANOVA with post-hoc Tukey’s
tests were performed (*p<0.05, ** p<0.01, *** p<0.001,
Ik p<0.0001, ns=not significant).

[0042] FIGS. 22A-22C illustrate TREX1 degrades self-
DNA released during IAV infection. FIG. 22A: TAV infec-
tion releases dsDNA into the cytoplasm. Immunofluores-
cence staining of WT, TREX1-KO and complemented A549
cells inoculated with PR8 (MOI=1). Blue=DAPI (nucleus),
green=viral NP, red=dsDNA. FIG. 22B: mtDNA release into
the cytoplasm is exacerbarted in TEK1-KO cells. Cytosolic
fractions were prepared from mock- or PRS8-infected
(MOI=1) cells. mtDNA was detected and quantified by
qPCR and shown relative to mock-infected WT cells. FIG.
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22C: Cytosolic DNA activates innate immune sensing.
Cytosolic extracts were prepared from mock or infected
A549 cells and re-introduced into WT or TREX1-KO ISRE
reporter cells. Where indicated, extracts were pretreated
with nucleases prior to transfection. ISRE activation is
normalized to untransfected cells. Data are shown as means
of 3 replicates=SEM (c) or s.d. (b). One-way ANOVA with
post-hoc Tukey’s tests were performed (*p<0.05, ** p<0.01,
EE 5<0.001, ¥*#** p<0.0001, ns=not significant).

[0043] FIGS. 23A-23H illustrate TREX1 tempers the anti-
viral host response to IAV infection. A-B. TREX1 dampens
DNA sensing FIG. 23A: ISRE induction in WT and TREX1-
KO reporter cells transfected with nucleic acids from A549
whole cell extractstnuclease treatments. ISRE induction
was normalized to untransfected cells. FIG. 23B: Activation
of'endogenous ISGs measured by RT-qPCR in TREX-KO or
complemented cell lines transfected with self nucleic acids
+nuclease treatments. Induction values are relative to
untransfected cells. FIGS. 23C-23D show TREX1 knockout
boosts innate immune activation during infection. FIG. 23C:
ISRE induction in WT and TREX1-KO reporter cells
infected with increasing amounts of IAV. ISRE induction
was normalized to uninfected cells. FIG. 23D: Activation of
endogenous ISGs measured by RT-gPCR in cell lines
infected with PR8 (MOI=0.5). Induction values are relative
to uninfected cells. FIG. 23E: Self-DNA sensing antagonizes
IAV replication. 1AV replication (MOI=0.05) in WT,
TREX1-KO, and complemented A549 cells at 48 hpi. Cells
were transfected with self nucleic acids and treated with
nucleases where indicated. Viral replication values are rela-
tive to untreated WT cells. FIGS. 23F-23H: Loss of TREX1
amplifies innate immune responses. FIG. 23F: Gene enrich-
ment analysis of all host genes upregulated >4-fold as
gauged by RNA-seq in TREX1-KO and complemented cells
24 hpi with PR8 (MOI=0.5). FIG. 23G: ISG induction in
TREX-KO versus complemented cells following infection
with PR8. Only ISGs induced >2-fold are shown, with
diagonal lines separating ISGs where the induction level
differs by at least 50% between cell lines. Gene enrichment
analysis is shown for ISGs with higher induction in TREX1-
KO cells (lower left) and ISGs with higher induction in
complemented cells (lower right). FIG. 23H: Abundance of
IAV transcripts in infected TREX1-KO cells relative to
infected complemented cells. Values were compiled from 3
RNA-seq experiments with p-values for each gene segment
annotated. Data are shown as means of 3 replicates #SEM
(A, C,E) ors.d. (B, D). Pairwise T-tests or one-way ANOVA
with post-hoc Tukey’s tests were performed (*p<0.05. **
p<0.01, *** p<0.001, **** p<0.0001, ns =not significant).

[0044] FIGS. 24A-24C illustrate TREX1 modulates host
gene expression but does not alter viral polymerase activity.
FIG. 24A: Viral polymerase activity is unchanged by
TREX1 expression. IAV polymerase activity was measured
in a mini-replicon assay in the presence of exogenous
GFP-TREXI1 or vector control. Data are shown as means of
3 replicates+SEM. Pairwise T-tests tests were performed
(ns=not significant). FIG. 24B: TREX1-KO cells exhibit a
chronic inflammatory state. Differential expression analysis
of RNA-seq data from uninfected TREX1-KO and comple-
mented cells were subject to gene enrichment analysis for all
host genes differentially upregulated >4-fold. Significantly
enriched biological processes are shown along with their
enrichment values. FIG. 24C: Gene enrichment analysis of
all ISGs with >2-fold induction in either TREX1-KO cells or
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complemented cells. Significantly enriched biological pro-
cesses are shown along with their enrichment values.
[0045] FIG. 25 shows the amino acid sequences for the
polypeptides of SEQ ID NOS: 74-91 and the corresponding
nucleic acid sequences of SEQ ID NOs: 92-110 that encode
the polypeptides of SEQ ID NOS: 74-91.

DETAILED DESCRIPTION

[0046] Many approaches to identify host factors regulat-
ing infection have relied upon loss-of-function screens,
which leaves a large amount of genetic space unexplored
and raises the possibility that entirely new classes of viral
co-factors have yet to be discovered. CRISPR activation
(CRISPRa) and CRISPR inhibition (CRISPRi) may be used
to exploit the programmable nature of Cas9 to recruit
transcriptional activators or repressor to discrete genomic
loci, respectively. CRISPRa and CRISPRIi permit both gain-
and loss-of-function screens, something not achievable in
prior genome-wide surveys of viral host factors.

[0047] As disclosed herein, CRISPR-Cas9 technology
was adapted to be programmed by the pathogen itself. The
pathogen encodes and expresses the targeting RNA that
places Cas9 as specific sites in the host genome, termed
transcriptional regulation by pathogen-programmed Cas9
(TRPPC). Using the RNA virus influenza virus as an exem-
plar, TRPPC viruses were shown to modulate host gene
expression. Thus, influenza virus can be engineered to
specifically and potently modulate expression of discrete
host genes. This process can be adapted to any pathogen
capable of delivering the targeting RNA. Given that the
pathogen expresses essential components of the TRPPC
platform, the screen itself only begins during infection, and
only in infected cells, which results in the identification of
host regulators in the middle-to-late stages of replication.
[0048] A pool of TRPPC influenza viruses was prepared
targeting the entire genome and a genetic selection was
performed allowing all viruses to compete with each other
through multiple rounds of replication in human lung cells.
Viruses within that population that activated pro-viral fac-
tors gained a replicative advantage and came to quickly
dominate the viral population. Because the RNA program-
ming Cas9 is encoded in the viral genome, the viruses with
an advantage and their host gene targets are easily deter-
mined by deep sequencing. Moreover, as this is a fitness-
based screen, TRPPC selections identify and inherently
rank-order the most potent host regulators of viral replica-
tion. In short, the virus itself does the “heavy lifting” to
pinpoint the cellular regulators of viral replication.

[0049] As an example, 36 host regulators of influenza
virus replication whose expression enhances influenza virus
replication, that were identified in a genome wide screen are
disclosed herein. Several of these host regulators were
individually tested for pro-viral properties for influenza
virus. In embodiments, the host factor may increase viral
yields ~10-fold, e.g., in human lung cells. Importantly,
over-expression of the host factors results in higher levels of
virus replication. These are targets to generate cell lines to
increase virus yields.

Definitions

[0050] A “vector” or “delivery” vehicle refers to a mac-
romolecule or association of macromolecules that comprises
or associates with a polynucleotide or polypeptide, and



US 2024/0240185 Al

which can be used to mediate delivery of the polynucleotide
or polypeptide to a cell or intercellular space, either in vitro
or in vivo. Illustrative vectors include, for example, plas-
mids, viral vectors, liposomes, nanoparticles, or micropar-
ticles and other delivery vehicles. In embodiments, a poly-
nucleotide to be delivered, sometimes referred to as a “target
polynucleotide” or “transgene,” may comprise a coding
sequence of interest in gene therapy (such as a gene encod-
ing a protein of therapeutic interest), a coding sequence of
interest and/or a selectable or detectable marker.

[0051] “Transduction,” “transfection,” “transformation”
or “transducing” as used herein, are terms referring to a
process for the introduction of an exogenous polynucleotide
into a host cell leading to expression of the polynucleotide,
e.g., the transgene in the cell, and includes the use of
recombinant virus to introduce the exogenous polynucle-
otide to the host cell. Transduction, transfection or transfor-
mation of a polynucleotide in a cell may be determined by
methods well known to the art including, but not limited to,
protein expression (including steady state levels), e.g., by
ELISA, flow cytometry and Western blot, measurement of
DNA and RNA by hybridization assays, e.g., Northern blots,
Southern blots and gel shift mobility assays. Methods used
for the introduction of the exogenous polynucleotide include
well-known techniques such as viral infection or transfec-
tion, lipofection, transformation and electroporation, as well
as other non-viral gene delivery techniques. The introduced
polynucleotide may be stably or transiently maintained in
the host cell.

[0052] “Gene delivery” refers to the introduction of an
exogenous polynucleotide into a cell for gene transfer, and
may encompass targeting, binding, uptake, transport, local-
ization, replicon integration and expression.

[0053] “Gene transfer” refers to the introduction of an
exogenous polynucleotide into a cell which may encompass
targeting, binding, uptake, transport, localization and repli-
con integration, but is distinct from and does not imply
subsequent expression of the gene.

[0054] “Gene expression” or “expression” refers to the
process of gene transcription, translation, and post-transla-
tional modification.

[0055] An “infectious” virus or viral particle is one that
comprises a polynucleotide component which is capable of
delivering into a cell for which the viral species is trophic.
The term does not necessarily imply any replication capacity
of the virus.

[0056] The term “polynucleotide” refers to a polymeric
form of nucleotides of any length, including deoxyribo-
nucleotides or ribonucleotides, or analogs thereof. A poly-
nucleotide may comprise modified nucleotides, such as
methylated or capped nucleotides and nucleotide analogs,
and may be interrupted by non-nucleotide components. If
present, modifications to the nucleotide structure may be
imparted before or after assembly of the polymer. The term
polynucleotide, as used herein, refers interchangeably to
double- and single-stranded molecules. Unless otherwise
specified or required, any embodiment described herein that
is a polynucleotide encompasses both the double-stranded
form and each of two complementary single-stranded forms
known or predicted to make up the double-stranded form.

[0057] A “transcriptional regulatory sequence” refers to a
genomic region that controls the transcription of a gene or
coding sequence to which it is operably linked. Transcrip-
tional regulatory sequences of use generally include at least
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one transcriptional promoter and may also include one or
more enhancers and/or terminators of transcription.

[0058] “Operably linked” refers to an arrangement of two
or more components, wherein the components so described
are in a relationship permitting them to function in a
coordinated manner. By way of illustration, a transcriptional
regulatory sequence or a promoter is operably linked to a
coding sequence if the TRS or promoter promotes transcrip-
tion of the coding sequence. An operably linked TRS is
generally joined in cis with the coding sequence, but it is not
necessarily directly adjacent to it.

[0059] “Heterologous” means derived from a genotypi-
cally distinct entity from the entity to which it is compared.
For example, a polynucleotide introduced by genetic engi-
neering techniques into a different cell type is a heterologous
polynucleotide (and, when expressed, can encode a heter-
ologous polypeptide). Similarly, a transcriptional regulatory
element such as a promoter that is removed from its native
coding sequence and operably linked to a different coding
sequence is a heterologous transcriptional regulatory ele-
ment.

[0060] A “terminator” refers to a polynucleotide sequence
that tends to diminish or prevent read-through transcription
(i.e., it diminishes or prevent transcription originating on
one side of the terminator from continuing through to the
other side of the terminator). The degree to which transcrip-
tion is disrupted is typically a function of the base sequence
and/or the length of the terminator sequence. In particular, as
is well known in numerous molecular biological systems,
particular DNA sequences, generally referred to as “tran-
scriptional termination sequences” are specific sequences
that tend to disrupt read-through transcription by RNA
polymerase, presumably by causing the RNA polymerase
molecule to stop and/or disengage from the DNA being
transcribed. Typical example of such sequence-specific ter-
minators include polyadenylation (“polyA”) sequences, e.g.,
SV40 polyA. In addition to or in place of such sequence-
specific terminators, insertions of relatively long DNA
sequences between a promoter and a coding region also tend
to disrupt transcription of the coding region, generally in
proportion to the length of the intervening sequence. This
effect presumably arises because there is always some
tendency for an RNA polymerase molecule to become
disengaged from the DNA being transcribed, and increasing
the length of the sequence to be traversed before reaching
the coding region would generally increase the likelihood
that disengagement would occur before transcription of the
coding region was completed or possibly even initiated.
Terminators may thus prevent transcription from only one
direction (“uni-directional” terminators) or from both direc-
tions (“bi-directional” terminators), and may be comprised
of sequence-specific termination sequences or sequence-
non-specific terminators or both. A variety of such termina-
tor sequences are known in the art, and illustrative uses of
such sequences within the context of the present disclosure
are provided below.

[0061] “Host cells,” “cell lines,” “cell cultures,” “packag-
ing cell line” and other such terms denote higher eukaryotic
cells, such as mammalian cells including human cells, useful
in the present disclosure, e.g., to produce recombinant virus
or recombinant polypeptide. These cells include the progeny
of the original cell that was transduced. It is understood that

29 < 29 <



US 2024/0240185 Al

the progeny of a single cell may not necessarily be com-
pletely identical (in morphology or in genomic complement)
to the original parent cell.

[0062] “Recombinant,” as applied to a polynucleotide
means that the polynucleotide is the product of various
combinations of cloning, restriction and/or ligation steps,
and other procedures that result in a construct that is distinct
from a polynucleotide found in nature. A recombinant virus
is a viral particle comprising a recombinant polynucleotide.
The terms respectively include replicates of the original
polynucleotide construct and progeny of the original virus
construct.

[0063] A “control element” or “control sequence” is a
nucleotide sequence involved in an interaction of molecules
that contributes to the functional regulation of a polynucle-
otide, including replication, duplication, transcription, splic-
ing, translation, or degradation of the polynucleotide. The
regulation may affect the frequency, speed, or specificity of
the process, and may be enhancing or inhibitory in nature.
Control elements known in the art include, for example,
transcriptional regulatory sequences such as promoters and
enhancers. A promoter is a DNA region capable under
certain conditions of binding RNA polymerase and initiating
transcription of a coding region usually located downstream
(in the 3' direction) from the promoter. Promoters include
AAV promoters, e.g., P5, P19, P40 and AAV ITR promoters,
as well as heterologous promoters.

[0064] An “expression vector” is a vector comprising a
region which encodes a gene product of interest, and is used
for effecting the expression of the gene product in an
intended target cell. An expression vector also comprises
control elements operatively linked to the encoding region to
facilitate expression of the protein in the target. The com-
bination of control elements and a gene or genes to which
they are operably linked for expression is sometimes
referred to as an “expression cassette,” a large number of
which are known and available in the art or can be readily
constructed from components that are available in the art.
[0065] The terms “polypeptide” and “protein” are used
interchangeably herein to refer to polymers of amino acids
of any length. The terms also encompass an amino acid
polymer that has been modified; for example, disulfide bond
formation, glycosylation, acetylation, phosphorylation, lipi-
dation, or conjugation with a labeling component.

[0066] An “isolated” polynucleotide, e.g., plasmid, virus,
polypeptide or other substance refers to a preparation of the
substance devoid of at least some of the other components
that may also be present where the substance or a similar
substance naturally occurs or is initially prepared from.
Thus, for example, an isolated substance may be prepared by
using a purification technique to enrich it from a source
mixture. Isolated nucleic acid, peptide or polypeptide is
present in a form or setting that is different from that in
which it is found in nature. For example, a given DNA
sequence (e g., a gene) is found on the host cell chromosome
in proximity to neighboring genes; RNA sequences, such as
a specific mRNA sequence encoding a specific protein, are
found in the cell as a mixture with numerous other mRNAs
that encode a multitude of proteins. The isolated nucleic acid
molecule may be present in single-stranded or double-
stranded form. When an isolated nucleic acid molecule is to
be utilized to express a protein, the molecule will contain at
a minimum the sense or coding strand (i.e., the molecule
may single-stranded), but may contain both the sense and
anti-sense strands (i.e., the molecule may be double-
stranded). Enrichment can be measured on an absolute basis,
such as weight per volume of solution, or it can be measured
in relation to a second, potentially interfering substance
present in the source mixture. For example, a 2-fold enrich-
ment, 10-fold enrichment, 100-fold enrichment, or a 1000-
fold enrichment.
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[0067] A “transcriptional regulatory sequence” refers to a
genomic region that controls the transcription of a gene or
coding sequence to which it is operably linked. Transcrip-
tional regulatory sequences of use generally include at least
one transcriptional promoter and may also include one or
more enhancers and/or terminators of transcription.

[0068] “Operably linked” refers to an arrangement of two
or more components, wherein the components so described
are in a relationship permitting them to function in a
coordinated manner. By way of illustration, a transcriptional
regulatory sequence or a promoter is operably linked to a
coding sequence if the TRS or promoter promotes transcrip-
tion of the coding sequence. An operably linked TRS is
generally joined in cis with the coding sequence, but it is not
necessarily directly adjacent to it.

[0069] “Conservative” amino acid substitutions are, for
example, aspartic-glutamic as polar acidic amino acids;
lysine/arginine/histidine as polar basic amino acids; leucine/
isoleucine/methionine/valine/alanine/glycine/proline as
non-polar or hydrophobic amino acids; serine/threonine as
polar or uncharged hydrophilic amino acids. Conservative
amino acid substitution also includes groupings based on
side chains. For example, a group of amino acids having
aliphatic side chains is glycine, alanine, valine, leucine, and
isoleucine; a group of amino acids having aliphatic-hydroxyl
side chains is serine and threonine; a group of amino acids
having amide-containing side chains is asparagine and glu-
tamine; a group of amino acids having aromatic side chains
is phenylalanine, tyrosine, and tryptophan; a group of amino
acids having basic side chains is lysine, arginine, and
histidine; and a group of amino acids having sulfur-contain-
ing side chains is cysteine and methionine. For example, it
is reasonable to expect that replacement of a leucine with an
isoleucine or valine, an aspartate with a glutamate, a threo-
nine with a serine, or a similar replacement of an amino acid
with a structurally related amino acid will not have a major
effect on the properties of the resulting polypeptide. Whether
an amino acid change results in a functional polypeptide can
readily be determined by assaying the specific activity of the
polypeptide. Naturally occurring residues are divided into
groups based on common side-chain properties: (1) hydro-
phobic: norleucine, met, ala, val, leu, ile; (2) neutral hydro-
philic: cys, ser, thr; (3) acidic: asp, glu; (4) basic: asn, gln,
his, lys, arg; (5) residues that influence chain orientation:
gly, pro, and (6) aromatic; trp, tyr, phe.

[0070] The disclosure also envisions polypeptides with
non-conservative substitutions. Non-conservative substitu-
tions entail exchanging a member of one of the classes
described above for another.

[0071] As used herein, “individual” (as in the subject of
the treatment) means a mammal. Mammals include, for
example, humans; non-human primates, e.g., apes and mon-
keys; and non-primates, e.g., dogs, cats, rats, mice, cattle,
horses, sheep, and goats. Non-mammals include, for
example, fish and birds.

[0072] “Substantially” as the term is used herein means
completely or almost completely; for example, a composi-
tion that is “substantially free” of a component either has
none of the component or contains such a trace amount that
any relevant functional property of the composition is unat-
fected by the presence of the trace amount, or a compound
is “substantially pure” is there are only negligible traces of
impurities present.

[0073] “Treating” or “treatment” within the meaning
herein refers to an alleviation of symptoms associated with
a disorder or disease, “inhibiting” means inhibition of fur-
ther progression or worsening of the symptoms associated
with the disorder or disease, and “preventing” refers to
prevention of the symptoms associated with the disorder or
disease.
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[0074] As used herein, an “effective amount” or a “thera-
peutically effective amount” of an agent, refers to an amount
of the agent that alleviates, in whole or in part, symptoms
associated with the disorder or condition, or halts or slows
further progression or worsening of those symptoms, or
prevents or provides prophylaxis for the disorder or condi-
tion, e.g., an amount that is effective to prevent, inhibit or
treat in the individual one or more symptoms.

[0075] In particular, a “therapeutically effective amount”
refers to an amount effective, at dosages and for periods of
time necessary, to achieve the desired therapeutic result A
therapeutically effective amount is also one in which any
toxic or detrimental effects of the agent(s)are outweighed by
the therapeutically beneficial effects.

[0076] The term “sequence” refers to a nucleotide
sequence of any length, which can be DNA or RNA; can be
linear, circular or branched and can be either single-stranded
or double stranded. The term “donor sequence” refers to a
nucleotide sequence that is inserted into a genome. A donor
sequence can be of any length, for example between 2 and
10,000 nucleotides in length (or any integer value therebe-
tween or thereabove), e.g., between about 100 and 1,000
nucleotides in length (or any integer therebetween), e.g.,
between about 200 and 500 nucleotides in length. For
example, an exogenous nucleic acid can comprise an infect-
ing viral genome, a plasmid or episome introduced into a
cell, or a chromosome that is not normally present in the cell.
Methods for the introduction of exogenous molecules into
cells are known to those of skill in the art and include, but
are not limited to, lipid-mediated transfer (e.g., liposomes,
including neutral and cationic lipids), electroporation, direct
injection, cell fusion, particle bombardment, calcium phos-
phate co-precipitation, DEAE-dextran-mediated transfer
and viral vector-mediated transfer. An exogenous molecule
can also be the same type of molecule as an endogenous
molecule but derived from a different species than the cell is
derived from. For example, a human nucleic acid sequence
may be introduced into a cell line originally derived from a
mouse or hamster.

[0077] The term “exogenous,” when used in relation to a
protein, gene, nucleic acid, or polynucleotide in a cell or
organism refers to a protein, gene, nucleic acid, or poly-
nucleotide which has been introduced into the cell or organ-
ism by artificial or natural means. An exogenous nucleic acid
may be from a different organism or cell, or it may be one
or more additional copies of a nucleic acid which occurs
naturally within the organism or cell. By way of a non-
limiting example, an exogenous nucleic acid is in a chro-
mosomal location different from that of natural cells, or is
otherwise flanked by a different nucleic acid sequence than
that found in nature, e.g., an expression cassette which links
a promoter from one gene to an open reading frame for a
gene product from a different gene.

[0078] “Transformed” or “transgenic” is used herein to
include any host cell or cell line, which has been altered or
augmented by the presence of at least one recombinant DNA
sequence. The host cells are typically produced by transfec-
tion with a DNA sequence in a plasmid expression vector, as
an isolated linear DNA sequence, or infection with a recom-
binant viral vector.

[0079] The term “sequence homology” means the propor-
tion of base matches between two nucleic acid sequences or
the proportion amino acid matches between two amino acid
sequences. When sequence homology is expressed as a
percentage, e.g., 50%, the percentage denotes the proportion
of matches over the length of a selected sequence that is
compared to some other sequence. Gaps (in either of the two
sequences) are permitted to maximize matching; gap lengths
of 15 bases or less are usually used, or 6 bases or less or 2
bases or less. When using oligonucleotides as probes or
treatments, the sequence homology between the target
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nucleic acid and the oligonucleotide sequence is generally
not less than 17 target base matches out of 20 possible
oligonucleotide base pair matches (85%); not less than 9
matches out of 10 possible base pair matches (90%), or not
less than 19 matches out of 20 possible base pair matches
(95%).

[0080] Two amino acid sequences are homologous if there
is a partial or complete identity between their sequences. For
example, 85% homology means that 85% of the amino acids
are identical when the two sequences are aligned for maxi-
mum matching. Gaps (in either of the two sequences being
matched) are allowed in maximizing matching; gap lengths
of 5 or less or 2 or less. Alternatively, two protein sequences
(or polypeptide sequences derived from them of at least 30
amino acids in length) are homologous, as this term is used
herein, if they have an alignment score of at more than 5 (in
standard deviation units) using the program ALIGN with the
mutation data matrix and a gap penalty of 6 or greater. The
two sequences or parts thereof are more homologous if their
amino acids are greater than or equal to 50% identical when
optimally aligned using the ALIGN program.

[0081] The term “corresponds to” is used herein to mean
that a polynucleotide sequence is structurally related to all or
a portion of a reference polynucleotide sequence, or that a
polypeptide sequence is structurally related to all or a
portion of a reference polypeptide sequence, e.g., they have
at least 80%, 82%, 85%, 87%, 90%, 92%, 95%, 97% or
more, e.g., 99% or 100%, sequence identity. In contradis-
tinction, the term “complementary to” is used herein to mean
that the complementary sequence is homologous to all or a
portion of a reference polynucleotide sequence. For illus-
tration, the nucleotide sequence “TATAC” corresponds to a
reference sequence “TATAC” and is complementary to a
reference sequence “GTATA”.

[0082] The term “sequence identity” means that two poly-
nucleotide sequences are identical (i.e., on a nucleotide-by-
nucleotide basis) over the window of comparison. The term
“percentage of sequence identity”” means that two polynucle-
otide sequences are identical (i.e., on a nucleotide-by-
nucleotide basis) over the window of comparison. The term
“percentage of sequence identity” is calculated by compar-
ing two optimally aligned sequences over the window of
comparison, determining the number of positions at which
the identical nucleic acid base (e.g., A. T, C, G, U, or I)
occurs in both sequences to yield the number of matched
positions, dividing the number of matched positions by the
total number of positions in the window of comparison (i.e.,
the window size), and multiplying the result by 100 to yield
the percentage of sequence identity. The terms “substantial
identity” as used herein denote a characteristic of a poly-
nucleotide sequence, wherein the polynucleotide comprises
a sequence that has at least 85 percent sequence identity,
e.g., at least 90 to 95 percent sequence identity, more usually
at least 99 percent sequence identity as compared to a
reference sequence over a comparison window of at least 20
nucleotide positions, frequently over a window of at least
20-50 nucleotides, wherein the percentage of sequence iden-
tity is calculated by comparing the reference sequence to the
polynucleotide sequence which may include deletions or
additions which total 20 percent or less of the reference
sequence over the window of comparison.

[0083] As used herein, “substantially pure” or “purified”
means an object species is the predominant species present
(i.e., on a molar basis it is more abundant than any other
individual species in the composition), for instance, a sub-
stantially purified fraction is a composition wherein the
object species comprises at least about 50 percent (on a
molar basis) of all macromolecular species present. Gener-
ally, a substantially pure composition will comprise more
than about 80 percent of all macromolecular species present
in the composition, or more than about 85%, about 90%,
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about 95%, and about 99%. The object species may be
purified to essential homogeneity (contaminant species can-
not be detected in the composition by conventional detection
methods) wherein the composition consists essentially of a
single macromolecular species.

Preparation of Expression Cassettes

[0084] To prepare expression cassettes encoding one of
SEQ ID Nos. 1-36 or 74-91 or truncated forms thereof (a
“portion”), a peptide thereof, or a fusion thereof, for trans-
formation, the recombinant DNA sequence or segment may
be circular or linear, double-stranded or single-stranded. A
DNA sequence which encodes an RNA sequence that is
substantially complementary to a mRNA sequence encoding
a gene product of interest is typically a “sense” DNA
sequence cloned into a cassette in the opposite orientation
(ie., 3' to 5' rather than 5' to 3'). Generally, the DNA
sequence or segment is in the form of chimeric DNA, such
as plasmid DNA, that can also contain coding regions
flanked by control sequences which promote the expression
of the DNA in a cell. As used herein, “chimeric” means that
a vector comprises DNA from at least two different species,
or comprises DNA from the same species, which is linked or
associated in a manner which does not occur in the “native”
or wild-type of the species.

[0085] Aside from DNA sequences that serve as transcrip-
tion units, or portions thereof, a portion of the DNA may be
untranscribed, serving a regulatory or a structural function.
For example, the DNA may itself comprise a promoter that
is active in eukaryotic cells, e.g., mammalian cells, or in
certain cell types, or may utilize a promoter already present
in the genome that is the transformation target of the
lymphotrophic virus. Such promoters include the CMV
promoter, as well as the SV40 late promoter and retroviral
LTRs (long terminal repeat elements), although many other
promoter elements well known to the art may be employed,
e.g., the MMTV, RSV, MLV or HIV LTR. In embodiments,
expression is inducible. In embodiments, a tissue-specific
promoter (or enhancer) is employed.

[0086] Other elements functional in the host cells, such as
introns, enhancers, polyadenylation sequences and the like,
may also be a part of the recombinant DNA. Such elements
may or may not be necessary for the function of the DNA but
may provide improved expression of the DNA by affecting
transcription, stability of the mRNA, or the like. Such
elements may be included in the DNA as desired to obtain
the optimal performance of the transforming DNA in the
cell. The recombinant DNA to be introduced into the cells
may contain either a selectable marker gene or a reporter
gene or both to facilitate identification and selection of
transformed cells from the population of cells sought to be
transformed. Alternatively, the selectable marker may be
carried on a separate piece of DNA and used in a co-
transformation procedure. Both selectable markers and
reporter genes may be flanked with appropriate regulatory
sequences to enable expression in the host cells. Useful
selectable markers are well known in the art and include, for
example, antibiotic and herbicide-resistance genes, such as
neo, hpt, dhfr, bar, aroA, puro, hyg, dapA and the like. See
also, the genes listed on Table 1 of Lundquist et. al. (U.S.
Pat. No. 5,848,956).

[0087] Reporter genes are used for identifying potentially
transformed cells and for evaluating the functionality of
regulatory sequences. Reporter genes which encode for
easily assayable proteins are well known in the art. In
general, a reporter gene is a gene which is not present in or
expressed by the recipient organism or tissue and which
encodes a protein whose expression is manifested by some
easily detectable property, e.g., enzymatic activity. Example
reporter genes include the chloramphenicol acetyl transfer-
ase gene (cat) from Tn9 of E. coli, the beta-glucuronidase
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gene (gus) of the uidA locus of E. coli, the green, red, or blue
fluorescent protein gene, and the luciferase gene. Expression
of the reporter gene is assayed at a suitable time after the
DNA has been introduced into the recipient cells.

[0088] The general methods for constructing recombinant
DNA which can transform target cells are well known to
those skilled in the art, and the same compositions and
methods of construction may be utilized to produce the
DNA useful herein.

[0089] The recombinant DNA can be readily introduced
into the host cells, e.g., mammalian, bacterial, yeast or insect
cells, or prokaryotic cells, by transfection with an expression
vector comprising the recombinant DNA by any procedure
useful for the introduction into a particular cell, e.g., physi-
cal or biological methods, to yield a transformed (trans-
genic) cell having the recombinant DNA so that the DNA
sequence of interest is expressed by the host cell. In embodi-
ments, the recombinant DNA is stably integrated into the
genome of the cell.

[0090] Physical methods to introduce a recombinant DNA
into a host cell include calcium-mediated methods, lipofec-
tion, particle bombardment, microinjection, electroporation,
and the like. Biological methods to introduce the DNA of
interest into a host cell include the use of DNA and RNA
viral vectors. Viral vectors, e.g., retroviral or lentiviral
vectors, have become a widely used method for inserting
genes into eukaryotic cells, such as mammalian, e.g., human
cells. Other viral vectors can be derived from poxviruses,
e.g., vaccinia viruses, herpes viruses, adenoviruses, adeno-
associated viruses, baculoviruses, and the like.

[0091] To confirm the presence of the recombinant DNA
sequence in the host cell, a variety of assays may be
performed. Such assays include, for example, molecular
biological assays well known to those of'skill in the art, such
as Southern and Northern blotting, RT-PCR and PCR;
biochemical assays, such as detecting the presence or
absence of a particular gene product, e.g., by immunological
means (ELISAs and Western blots) or by other molecular
assays.

[0092] To detect and quantitate RNA produced from intro-
duced recombinant DNA segments, RT-PCR may be
employed. In this application of PCR, it is first necessary to
reverse transcribe RNA into DNA, using enzymes such as
reverse transcriptase, and then through the use of conven-
tional PCR techniques amplify the DNA. In most instances
PCR techniques, while useful, will not demonstrate integrity
of'the RNA product. Further information about the nature of
the RNA product may be obtained by Northern blotting. This
technique demonstrates the presence of an RNA species and
gives information about the integrity of that RNA. The
presence or absence of an RNA species can also be deter-
mined using dot or slot blot Northern hybridizations. These
techniques are modifications of Northern blotting and only
demonstrate the presence or absence of an RNA species.
[0093] While Southern blotting and PCR may be used to
detect the recombinant DNA segment in question, they do
not provide information as to whether the recombinant DNA
segment is being expressed. Expression may be evaluated by
specifically identifying the peptide products of the intro-
duced DNA sequences or evaluating the phenotypic changes
brought about by the expression of the introduced DNA
segment in the host cell.

Vectors or Vehicles for Delivery

[0094] Delivery vectors or vehicles include, for example,
viral vectors, microparticles, nanoparticles, liposomes and
other lipid-containing complexes, and other macromolecular
complexes capable of mediating delivery of a gene or a
protein to a host cell, e.g., a gene to provide for recombinant
expression of a polypeptide encoded by the gene. Vectors or
vehicles can also comprise other components or function-
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alities that further modulate gene delivery and/or gene
expression, or that otherwise provide beneficial properties.
Such other components include, for example, components
that influence binding or targeting to cells (including com-
ponents that mediate cell-type or tissue-specific binding);
components that influence uptake of the vector by the cell;
components that influence localization of the transferred
gene within the cell after uptake (such as agents mediating
nuclear localization); and components that influence expres-
sion of the gene. Such components also might include
markers, such as detectable and/or selectable markers that
can be used to detect or select for cells that have taken up
and are expressing the nucleic acid delivered by the vector
or have taken up protein delivered by a vehicle. Such
components can be provided as a natural feature of the
vector (such as the use of certain viral vectors which have
components or functionalities mediating binding and
uptake), or vectors can be modified to provide such func-
tionalities. Selectable markers can be positive, negative or
bifunctional. Positive selectable markers allow selection for
cells carrying the marker, whereas negative selectable mark-
ers allow cells carrying the marker to be selectively elimi-
nated. A variety of such marker genes have been described,
including bifunctional (i.e., positive/negative) markers (see,
e.g., WO 92/08796; and WO 94/28143). Such marker genes
can provide an added measure of control that can be advan-
tageous in gene therapy contexts. A large variety of such
vectors are known in the art and are generally available.

[0095] Vectors or vehicles within the scope of the disclo-
sure include, but are not limited to, isolated nucleic acid,
e.g., plasmid-based vectors which may be extrachromoso-
mally maintained, and viral vectors, e.g., recombinant
adenovirus, retrovirus, lentivirus, herpesvirus, poxvirus,
papilloma virus, or adeno-associated virus, including viral
and non-viral vectors, or proteins which are present in
liposomes, e.g., neutral or cationic liposomes, such as
DOSPA/DOPE, DOGS/DOPE or DMRIE/DOPE liposomes,
and/or associated with other molecules such as DNA-anti-
DNA antibody-cationic lipid (DOTMA/DOPE) complexes.
Vectors or vehicles may be administered via any route
including, but not limited to, intramuscular, buccal, rectal,
intravenous or intracoronary administration, and transfer to
cells may be enhanced using electroporation and/or ionto-
phoresis. In embodiments, vectors are locally administered.

[0096] Inembodiments, an isolated polynucleotide or vec-
tor having that polynucleotide, encoding a polypeptide or
fusion protein that has substantial identity, e.g., at least 80%
or more, e.g., 85%, 87%, 90%, 92%, 95%, 97%, 98%, 99%
and up to 100%, amino acid sequence identity to one of SEQ
ID NOs. 1-36 or 74-91, or a portion thereof, is envisioned.

Retroviral Vectors

[0097] Retroviral vectors exhibit several distinctive fea-
tures including their ability to stably and precisely integrate
into the host genome providing long-term transgene expres-
sion. These vectors can be manipulated ex vivo to eliminate
infectious gene particles to minimize the risk of systemic
infection and patient-to-patient transmission. Pseudotyped
retroviral vectors can alter host cell tropism.

Lentiviruses

[0098] Lentiviruses are derived from a family of retrovi-
ruses that include human immunodeficiency virus and feline
immunodeficiency virus. However, unlike retroviruses that
only infect dividing cells, lentiviruses can infect both divid-
ing and nondividing cells. Although lentiviruses have spe-
cific tropisms, pseudotyping the viral envelope with vesicu-
lar stomatitis virus yields virus with a broader range
(Schnepp et al., Meth. Mol. Med., 69:427 (2002)).
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Adenoviral Vectors

[0099] Adenoviral vectors may be rendered replication-
incompetent by deleting the early (E1A and E1B) genes
responsible for viral gene expression from the genome and
are stably maintained into the host cells in an extrachromo-
somal form. These vectors have the ability to transfect both
replicating and nonreplicating cells and, in particular, these
vectors have been shown to efficiently infect cardiac myo-
cytes in vivo, e.g., after direction injection or perfusion.
Adenoviral vectors have been shown to result in transient
expression of therapeutic genes in vivo, peaking at 7 days
and lasting approximately 4 weeks. The duration of trans-
gene expression may be improved in systems utilizing
neural specific promoters. In addition, adenoviral vectors
can be produced at very high titers, allowing efficient gene
transfer with small volumes of virus.

Adeno-Associated Virus Vectors

[0100] Recombinant adeno-associated viruses (rAAV) are
derived from nonpathogenic parvoviruses, evoke essentially
no cellular immune response, and produce transgene expres-
sion lasting months in most systems. Moreover, like adeno-
virus, adeno-associated virus vectors also have the capabil-
ity to infect replicating and nonreplicating cells and are
believed to be nonpathogenic to humans.

[0101] AAV vectors include but are not limited to AAV1,
AAV2, AAV5, AAVT, AAVS, AAV9 or AAVrh. 10.

Plasmid DNA Vectors

[0102] Plasmid DNA is often referred to as “naked DNA”
to indicate the absence of a more elaborate packaging
system. Direct injection of plasmid DNA to myocardial cells
in vivo has been accomplished. Plasmid-based vectors are
relatively nonimmunogenic and nonpathogenic, with the
potential to stably integrate in the cellular genome, resulting
in long-term gene expression in postmitotic cells in vivo.
Plasmid DNA may be delivered to cells as part of a mac-
romolecular complex, e.g., a liposome or DNA-protein
complex, and delivery may be enhanced using techniques
including electroporation.

Peptides, Polypeptides and Fusion Proteins

[0103] The peptide, polypeptide or fusion proteins can be
synthesized in vitro, e.g., by the solid phase peptide syn-
thetic method or by recombinant DNA approaches (see
above). The solid phase peptide synthetic method is an
established and widely used method. These polypeptides can
be further purified by fractionation on immunoaffinity or
ion-exchange columns; ethanol precipitation; reverse phase
HPLC; chromatography on silica or on an anion-exchange
resin such as DEAE; chromatofocusing, SDS-PAGE;
ammonium sulfate precipitation; gel filtration using, for
example, Sephadex G-75; or ligand affinity chromatography.
[0104] Once isolated and characterized, chemically modi-
fied derivatives of a given peptide, polypeptide or fusion
thereof, can be readily prepared. For example, amides of the
peptide, polypeptide or fusion thereof may also be prepared
by techniques well known in the art for converting a
carboxylic acid group or precursor, to an amide. One method
for amide formation at the C-terminal carboxyl group is to
cleave the peptide, polypeptide or fusion thereof from a solid
support with an appropriate amine, or to cleave in the
presence of an alcohol, yielding an ester, followed by
aminolysis with the desired amine.

[0105] Salts of carboxyl groups of a peptide, polypeptide
or fusion thereof may be prepared in the usual manner by
contacting the peptide, polypeptide, or fusion thereof with
one or more equivalents of a desired base such as, for
example, a metallic hydroxide base, e.g., sodium hydroxide;
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a metal carbonate or bicarbonate base such as, for example,
sodium carbonate or sodium bicarbonate; or an amine base
such as, for example, triethylamine, triethanolamine, and the
like.

[0106] N-acyl derivatives of an amino group of the pep-
tide, polypeptide or fusion thereof may be prepared by
utilizing an N-acyl protected amino acid for the final con-
densation, or by acylating a protected or unprotected pep-
tide, polypeptide, or fusion thereof. O-acyl derivatives may
be prepared, for example, by acylation of a free hydroxy
polypeptide or polypeptide resin. Fither acylation may be
carried out using standard acylating reagents such as acyl
halides, anhydrides, acyl imidazoles, and the like. Both N-
and O-acylation may be carried out together, if desired.

[0107] Formyl-methionine, pyroglutamine and trimethyl-
alanine may be substituted at the N-terminal residue of the
polypeptide. Other amino-terminal modifications include
aminooxypentane modifications.

[0108] In embodiments, an isolated peptide, polypeptide
or fusion protein has substantial identity, e.g., at least 80%
or more, e.g., 85%, 87%, 90%, 92%, 95%, 97%, 98%, 99%
and up to 100%, amino acid sequence identity to one of SEQ
ID NOs. 1-36 or 74-91 or portion thereof, is envisioned.

[0109] Substitutions may include substitutions which uti-
lize the D rather than L form, as well as other well known
amino acid analogs, e.g., unnatural amino acids such as a,
a-disubstituted amino acids, N-alkyl amino acids, lactic
acid, and the like. These analogs include phosphoserine,
phosphothreonine,  phosphotyrosine,  hydroxyproline,
gamma-carboxyglutamate; hippuric acid, octahydroindole-
2-carboxylic acid, statine, 1,2,3,4,-tetrahydroisoquinoline-3-
carboxylic acid, penicillamine, ornithine, citruline,
a-methyl-alanine, para-benzoyl-phenylalanine, phenylgly-
cine, propargylglycine, sarcosine, e-N,N,N-trimethyllysine,
e-N-acetyllysine, N-acetylserine, N-formylmethionine,
3-methylhistidine, 5-hydroxylysine, w-N-methylarginine,
and other similar amino acids and imino acids and tert-
butylglycine.

[0110] Conservative amino acid substitutions may be
employed—that is, for example, aspartic-glutamic as acidic
amino acids; lysine/arginine/histidine as polar basic amino
acids; leucine/isoleucine/methionine/valine/alanine/proline/
glycine non-polar or hydrophobic amino acids; serine/threo-
nine as polar or hydrophilic amino acids Conservative amino
acid substitution also includes groupings based on side
chains. For example, a group of amino acids having aliphatic
side chains is glycine, alanine, valine, leucine, and isoleu-
cine; a group of amino acids having aliphatic-hydroxyl side
chains is serine and threonine; a group of amino acids having
amide-containing side chains is asparagine and glutamine; a
group of amino acids having aromatic side chains is phe-
nylalanine, tyrosine, and tryptophan; a group of amino acids
having basic side chains is lysine, arginine, and histidine;
and a group of amino acids having sulfur-containing side
chains is cysteine and methionine. For example, it is rea-
sonable to expect that replacement of a leucine with an
isoleucine or valine, an aspartate with a glutamate, a threo-
nine with a serine, or a similar replacement of an amino acid
with a structurally related amino acid will not have a major
effect on the properties of the resulting peptide, polypeptide
or fusion polypeptide. Whether an amino acid change results
in a functional peptide, polypeptide or fusion polypeptide
can readily be determined by assaying the specific activity of
the peptide, polypeptide or fusion polypeptide.

[0111] Amino acid substitutions are, in general, accom-
plished by selecting substitutions that do not differ signifi-
cantly in their effect on maintaining (a) the structure of the
peptide backbone in the area of the substitution, (b) the
charge or hydrophobicity of the molecule at the target site,

Jul. 18, 2024

or (c) the bulk of the side chain. Naturally occurring residues
are divided into groups based on common side-chain prop-
erties:

[0112] (1) hydrophobic: norleucine, met, ala, val, leu,
ile;

[0113] (2) neutral hydrophilic: cys, ser, thr;

[0114] (3) acidic: asp, glu;

[0115] (4) basic: asn, gln, his, lys, arg;

[0116] (5) residues that influence chain orientation: gly,
pro; and

[0117] (6) aromatic; trp, tyr, phe.

[0118] The disclosure also envisions a peptide, polypep-

tide or fusion polypeptide with non-conservative substitu-
tions. Non-conservative substitutions entail exchanging a
member of one of the classes described above for another.
[0119] Acid addition salts of the peptide, polypeptide or
fusion polypeptide or of amino residues of the peptide,
polypeptide or fusion polypeptide may be prepared by
contacting the polypeptide or amine with one or more
equivalents of the desired inorganic or organic acid, such as,
for example, hydrochloric acid. Esters of carboxyl groups of
the polypeptides may also be prepared by any of the usual
methods known in the art.

Formulations and Dosages

[0120] The polypeptides or fusions thereof, or nucleic acid
encoding the polypeptide or fusion or the complement
thereof, e.g., RNAI, can be formulated as pharmaceutical
compositions and administered to a mammalian host, such
as a human patient in a variety of forms adapted to the
chosen route of administration, e.g., orally or parenterally,
by intravenous, intramuscular, topical or subcutaneous
routes.

[0121] In embodiments, the polypeptides or fusions
thereof, or nucleic acid encoding the polypeptide or fusion,
or the complement thereof, may be administered by infusion
or injection. Solutions of the polypeptides or fusions thereof,
or nucleic acid encoding the polypeptide or fusion or the
complement thereof, or its salts can be prepared in water,
optionally mixed with a nontoxic surfactant. Dispersions can
also be prepared in glycerol, liquid polyethylene glycols,
triacetin, and mixtures thereof and in oils. Under ordinary
conditions of storage and use, these preparations contain a
preservative to prevent the growth of microorganisms.
[0122] The pharmaceutical dosage forms suitable for
injection or infusion may include sterile aqueous solutions
or dispersions or sterile powders comprising the active
ingredient which are adapted for the extemporaneous prepa-
ration of sterile injectable or infusible solutions or disper-
sions, optionally encapsulated in liposomes. In all cases, the
ultimate dosage form should be sterile, fluid and stable under
the conditions of manufacture and storage. The liquid carrier
or vehicle can be a solvent or liquid dispersion medium
comprising, for example, water, ethanol, a polyol (for
example, glycerol, propylene glycol, liquid polyethylene
glycols, and the like), vegetable oils, nontoxic glyceryl
esters, and suitable mixtures thereof. The proper fluidity can
be maintained, for example, by the formation of liposomes,
by the maintenance of the required particle size in the case
of dispersions or by the use of surfactants. The prevention of
the action of microorganisms can be brought about by
various antibacterial and antifungal agents, for example,
parabens, chlorobutanol, phenol, sorbic acid, thimerosal,
and the like. In many cases, it may be preferable to include
isotonic agents, for example, sugars, buffers or sodium
chloride. Prolonged absorption of the injectable composi-
tions can be brought about by the use in the compositions of
agents delaying absorption, for example, aluminum monos-
tearate and gelatin.

[0123] Sterile injectable solutions are prepared by incor-
porating the active agent in the required amount in the
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appropriate solvent with various of the other ingredients
enumerated above, as required, followed by filter steriliza-
tion. In the case of sterile powders for the preparation of
sterile injectable solutions, the methods of preparation
include vacuum drying and the freeze drying techniques,
which yield a powder of the active ingredient plus any
additional desired ingredient present in the previously ster-
ile-filtered solutions.

[0124] Useful solid carriers may include finely divided
solids such as tale, clay, microcrystalline cellulose, silica,
alumina and the like. Useful liquid carriers include water,
alcohols or glycols or water-alcohol/glycol blends, in which
the present compounds can be dissolved or dispersed at
effective levels, optionally with the aid of non-toxic surfac-
tants. Adjuvants such as antimicrobial agents can be added
to optimize the properties for a given use. Thickeners such
as synthetic polymers, fatty acids, fatty acid salts and esters,
fatty alcohols, modified celluloses or modified mineral
materials can also be employed with liquid carriers to form
spreadable pastes, gels, ointments, soaps, and the like, for
application directly to the skin of the user.

[0125] Useful dosages of the polypeptides or fusions
thereof, or nucleic acid encoding the polypeptide or fusion,
can be determined by comparing their in vitro activity and
in vivo activity in animal models thereof. Methods for the
extrapolation of effective dosages in mice, and other ani-
mals, to humans are known to the art; for example, see U.S.
Pat. No. 4,938,949.

[0126] Generally, the concentration of the polypeptides or
fusions thereof, or nucleic acid encoding the polypeptide or
fusion, or the complement thereof, in a liquid composition,
may be from about 0.1-25 wt-%, e.g., from about 0.5-10
wt-%. The concentration in a semi-solid or solid composi-
tion such as a gel or a powder may be about 0.1-5 wt-%, e.g.,
about 0.5-2.5 wt-%.

[0127] The amount of the polypeptides or fusions thereof,
or nucleic acid encoding the polypeptide or fusion required
for use alone or with other agents will vary with the route of
administration, the nature of the condition being treated and
the age and condition of the patient and will be ultimately at
the discretion of the attendant physician or clinician.
[0128] The polypeptides or fusions thereof, or nucleic acid
encoding the polypeptide or fusion, or the complement
thereof, may be conveniently administered in unit dosage
form; for example, containing 5 to 1000 mg, conveniently
10 to 750 mg, or conveniently 50 to 500 mg of active
ingredient per unit dosage form.

[0129] In general, however, a suitable dose may be in the
range of from about 0.5 to about 100 mg/kg, e.g., from about
10 to about 75 mg/kg of body weight per day, such as 3 to
about 50 mg per kilogram body weight of the recipient per
day, for example in the range of 6 to 90 mg/kg/day, e.g., in
the range of 15 to 60 mg/kg/day.

Example Pro-Influenza Virus Host Cell Factors

[0130] In embodiments, the pro-viral factor comprises a
sodium/hydrogen exchanger 10 isoform 1 (SLC9C1) [Homo
sapiens)

(NCBI Reference Sequence NP_898884.1) having
the following amino acid sequence

(SEQ ID NO: 1):
MAGIFKEFFESTEDLPEVILTLSLISSIGAFLNRHLEDFPIPVPVI
LFLLGCSFEVLSFTSSQVQRYANAIQWMSPDLFFRIFTPVVEFTT
AFDMDTYMLQKLFWQILLISIPGFLVNYILVLWHLASVNQLLLKP

TOQWLLFSAILVSSDPMLTAAAIRDLGLSRSLISLINGESLMTSVI

12
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-continued
SLITFTSIMDEDQRLQSKRNHTLAEEIVGGICSYIIASFLEGILS

SKLIQFWMSTVEGDDVNHISLIFSILYLIFYICELVGMSGIFTLA
IVGLLLNSTSFKAAIEETLLLEFWTFLSRIAFLMVFTFFGLLIPA
HTYLYIEFVDIYYSLNIYLTLIVLRFLTLLLISPVLSRVGHEFSW
RWIFIMVCSEMKGMPNINMALLLAYSDLYEGSDKEKSQILFHGVL
VCLITLVVNRFILPVAVTILGLRDATSTKYKSVCCTFQHFQELTK
SAASALKFDKDLANADWNMIEKAITLENPYMLNEEETTEHQKVKC
PHCNKEIDEIENTEAMELANRRLLSAQIASYQRQYRNEILSQSAV

QVLVGAAESFGEKKGKCMSLDTIKNYSESQKTVTFARKLLLNWVY

NTRKEKEGPSKYFFFRICHTIVFTEEFEHVGYLVILMNIFPFIIS
WISQLNVIYHSELKHTNYCFLTLYILEALLKIAAMRKDFFSHAWN
IFELAITLIGILHVILIEIDTIKYIFNETEVIVFIKVVQFFRILR
IFKLIAPKLLQIIDKRMSHQKTFWYGILKGYVQGEADIMTIIDQI
TSSKQIKQMLLKQVIRNMEHAIKELGYLEYDHPEIAVTVKTKEEIL
NVMLNMATEILKAFGLKGIISKTEGAGINKLIMAKKKEVLDSQSI
IRPLTVEEVLYHIPWLDKNKDYINFIQEKAKVVTFDCGNDIFEEG
DEPKGIYIIISGMVKLEKSKPGLGIDQMVESKEKDFPIIDTDYML
SGEIIGEINCLINEPMKYSATCKTVVETCFIPKTHLYDAFEQCSP
LIKQKMWLKLGLAI TARKIREHLSYEDWNYNMQLKLSNIYVVDIP
MSTKTDIYDENLIYVILIHGAVEDCLLRKTYRAPFLIPITCHQIQ
SIEDFTKVVIIQTPINMKTFRRNIRKFVPKHKSYLTPGLIGSVGT
LEEGIQEERNVKEDGAHSAATARSPQPCSLIGTKENCKESPRINL

RKVRKE

a different isoform of the protein, or a polypeptide having at
least 80%, 82%, 85%, 86%, 88%, 90%, 92%, 94%, 95%,
97%, 98% or 99% amino acid sequence identity thereto.

[0131] In embodiments, the pro-viral factor comprises a
treslin isoform 1 (TICRR) [Homo sapiens)]

(NCBI Reference Sequence NP_001294954.1)
having the following amino acid sequence
sequence (SEQ ID NO: 2):

MACCHKVMLL LDTAGGAARH SRVRRAALRL LTYLSCREGL

ARVHWAFKFF DSQGARSRPS RVSDFRELGS RSWEDFEEEL

EARLEDRAHL PGPAPRATHT HGALMETLLD YQWDRPEITS

PTKPILRSSG RRLLDVESEA KEAEAALGGL VNAVFLLAPC

PHSQRELLQF VSGCEAQAQR LPPTPKQVME KLLPKRVREV

MVARKITFYW VDTTEWSKLW ESPDHLGYWT VCELLHHGGG

TVLPSESFSW DFAQAGEMLL RSGIKLSSEP HLSPWISMLP

TDATLNRLLY NSPEYEASFP RMEGMLFLPV EGKEIQETWT

VTLEPLAMHQ RHFQKPVRIF LKGSVAQWSL PTSSTLGTDS

WMLGSPEEST ATQRLLFQQL VSRLTAEELH LVADVDPGEG
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-continued

RPPITGVISP LSASAMILTV CRTKEAEFQR HVLQTAVADS

PRDTASLESD VVDSILNQTH DSLADTASAA SPVPEWAQQE

LGHTTPWSPA VVEKWFPFCN ISGASSDLME SEGLLQAASA

NKEESSKTEG ELIHCLAELY QRKSREESTI AHQEDSKKKR

GVPRTPVRQK MNTMCRSLKM LNVARLNVKA QKLHPDGSPD

VAGEKGIQKI PSGRTVDKLE DRGRTLRSSK PKDFKTEEEL

LSYIRENYQK TVATGEIMLY ACARNMISTV KMELKSKGTK

ELEVNCLNQV KSSLIKTSKS LRQNLGKKLD KEDKVRECQL

QVFLRLEMCL QCPSINESTD DMEQVVEEVT DLLRMVCLTE

DSAYLAEFLE EILRLYIDSI PKTLGNLYNS LGFVIPQKLA

GVLPTDFFSD DSMTQENKSP LLSVPFLSSA RRSVSGSPES

DELQELRTRS AKKRRKNALI RHKSIAEVSQ NLRQIEIPKV

SKRATKKENS HPAPQQPSQP VKDTVQEVTK VRRNLENQEL

LSPSKRSLKR GLPRSHSVSA VDGLEDKLDN FKKNKGYHKL

LTKSVAETPV HKQISKRLLH RQIKGRSSDP GPDIGVVEES

PEKGDEISLR RSPRIKQLSF SRTHSASFYS VSQPKSRSVQ

RVHSFQQDKS DQRENSPVQS IRSPKSLLFG AMSEMISPSE

KGSARMKKRS RNTLDSEVPA AYQTPKKSHQ KSLSESKTTP

PRISHTPQTP LYTPERLQKS PAKMTPTKQA AFKESIKDSS

SPGHDSPLDS KITPQKRHTQ AGEGTSLETK TPRTPKRQGT

QPPGFLPNCT WPHSVNSSPE SPSCPAPPTS STAQPRRECL

TPIRDPLRTP PRAAAFMGTP QNQTHQQPHV LRAARAEEPA

QKLKDKAIKT PKRPGNSTVT SSPPVTPKKL FTSPLCDVSK

KSPFRKSKIE CPSPGELDQK EPQMSPSVAA SLSCPVPSTP

PELSQRATLD TVPPPPPSKV GKRCRKTSDP RRSIVECQPD

ASATPGVGTA DSPAAPTDSR DDQKGLSLSP QSPPERRGYP

GPGLRSDWHA SSPLLITSDT EHVTLLSEAE HHGIGDLKSN

VLSVEEGEGL RTADAEKSSL SHPGIPPSPP SCGPGSPLMP

SRDVHCTTDG RQCQASAQLD NLPASAWHST DSASPQTYEV

ELEMQASGLP KLRIKKIDPS SSLEAEPLSK EESSLGEESF

LPALSMPRAS RSLSKPEPTY VSPPCPRLSH STPGKSRGQT

YICQACTPTH GPSSTPSPFQ TDGVPWTPSP KHSGKTTPDI

IKDWPRRKRA VGCGAGSSSG RGEVGADLPG SLSLLESEGK

DHGLELSIHR TPILEDFELE GVCQLPDQSP PRNSMPKAEE

ASSWGQFGLS SRKRVLLAKE EADRGAKRIC DLREDSEVSK

SKEGSPSWSA WQLPSTGDEE VEVSGSTPPP SCAVRSCLSA

SALQALTQSP LLFQGKTPSS QSKDPRDEDV DVLPSTVEDS

PFSRAFSRRR PISRTYTRKK IMGTWLEDL
a different isoform of the protein, a polypeptide having the
sequence in NP_689472.3, which is incorporated by refer-

ence herein, or a polypeptide having at least 80%, 82%,
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85%, 86%, 88%, 90%, 92%, 94%, 95%, 97%, 98% or 99%
amino acid sequence identity thereto.

[0132] In embodiments, the pro-viral factor comprises an
olfactory receptor 4C6 (OR4C6) [Homo sapiens)|

(NCBI Reference Sequence NP_001004704.1)
having the following amino acid
sequence (SEQ ID NO: 3):

MENQNNVTEF ILLGLIENLE LWKIFSAVEL VMYVATVLEN

LLIVVTIITS QSLRSPMYFF LTFLSLLDVM FSSVVAPKVI

VDTLSKSTTI SLKGCLTQLF VEHFFGGVGI ILLTVMAYDR

YVAICKPLHY TIIMSPRVCC LMVGGAWVGG FMHAMIQLLF

MYQIPFCGPN IIDHFICDLE QLLTLACTDT HILGLLVTLN

SGMMCVAIFL ILIASYTVIL CSLKSYSSKG RHKALSTCSS

HLTVVVLFFV PCIFLYMRPV VTHPIDKAMA VSDSIITPML

NPLIYTLRNA EVKSAMKKLW MKWEALAGK
a different isoform of the protein, or a polypeptide having at
least 80%, 82%, 85%, 86%, 88%, 90%, 92%, 94%, 95%,
97%, 98% or 99% amino acid sequence identity thereto.

[0133] In embodiments, the pro-viral factor comprises a
C-type lectin domain family 4 member C isoform 1
(CLECA4C) [Homo sapiens]|

(NCBI Reference Sequence NP_001358319.1
having the following amino acid sequence
(SEQ ID NO: 4):

MVPEEEPQDR EKGLWWFQLK VWSMAVVSIL LLSVCFTVSS

VVPHNEMYSK TVKRLSKLRE YQQYHPSLTC VMEGKDIEDW

SCCPTPWTSF QSSCYFISTG MQSWIKSQKN CSVMGADLVV

INTREEQDFI IQNLKRNSSY FLGLSDPGGR RHWQWVDQTP

YNENVTFWHS GEPNNLDERC AIINFRSSEE WGWNDIHCHV

PQKSICKMKK IYI
a different isoform of the protein, or a polypeptide having at
least 80%, 82%, 85%, 86%, 88%, 90%, 92%, 94%, 95%,
97%, 98% or 99% amino acid sequence identity thereto.

[0134] In embodiments, the pro-viral factor comprises a
NADH dehydrogenase [ubiquinone] 1 alpha subcomplex
subunit 7(NDUFA7) [Homo sapiens]|

(NCBI Reference Sequence: NP_004992.2)
having the following amino acid sequence
(SEQ ID NO: 5):

MASATRLIQR LRNWASGHDL QGKLQLRYQE ISKRTQPPPK

LPVGPSHKLS NNYYCTRDGR RESVPPSIIM SSQKALVSGK

PAESSAVAAT EKKAVTPAPP IKRWELSSDQ PYL

a different isoform of the protein, or a polypeptide having at
least 80%, 82%, 85%, 86%, 88%, 90%, 92%, 94%, 95%,
97%, 98% or 99% amino acid sequence identity thereto.

[0135] In embodiments, the pro-viral factor comprises an
olfactory receptor 5S1A7 (OR51A7) [Homo sapiens]|
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(NCBI Reference Sequence: NP_001004749.1)
having the following amino acid
sequence (SEQ ID NO: 6) :

MSVLNNSEVK LFLLIGIPGL EHAHIWFSIP ICLMYLLAIM

GNCTILFIIK TEPSLHEPMY YFLAMLAVSD MGLSLSSLPT

MLRVFLFNAM GISPNACFAQ EFFIHGFTVM ESSVLLIMSL

DRFLAIHNPL RYSSILTSNR VAKMGLILAI RSILLVIPFP

FTLRRLKYCQ KNLLSHSYCL HQDTMKLACS DNKINVIYGF

FIALCTMLDL ALIVLSYVLI LKTILSIASL AERLKALNTC

VSHICAVLTF YVPIITLAAM HHFAKHKSPL VVILIADMEL

LVPPLMNPIV YCVKTRQIWE KILGKLLNVC GR

a different isoform of the protein, or a polypeptide having at
least 80%, 82%, 85%, 86%, 88%, 90%, 92%, 94%, 95%,
97%, 98% or 99% amino acid sequence identity thereto.

[0136] In embodiments, the pro-viral factor comprises a
chloride channel protein CIC-Kb isoform 1 (CLCNKB)
[Homo sapiens]

(NCBI Reference Sequence: NP_000076.2) having
the following amino acid sequence
(SEQ ID NO: 7):

MEEFVGLREG SSGNPVTLQE LWGPCPRIRR GIRGGLEWLK

QKLFRLGEDW YELMTLGVLM ALVSCAMDLA VESVVRAHQW

LYREIGDSHL LRYLSWTVYP VALVSFSSGF SQSITPSSGG

SGIPEVKTML AGVVLEDYLD IKNEGAKVVG LSCTLACGST

LFLGKVGPFV HLSVMMAAYL GRVRTTTIGE PENKSKQNEM

LVAAAAVGVA TVEAAPESGV LFSIEVMSSH FSVWDYWRGF

FAATCGAFMF RLLAVENSEQ ETITSLYKTS FRVDVPEDLP
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EIFFFVALGG LCGILGSAYL FCQRIFFGFI RNNRFSSKLL

ATSKPVYSAL ATLVLASITY PPSAGRFLAS RLSMKQHLDS

LEDNHSWALM TQNSSPPWPE ELDPQHLWWE WYHPRFTIFG

TLAFFLVMKF WMLILATTIP MPAGYEMPIF VYGAAIGRLF

GETLSFIFPE GIVAGGITNP IMPGGYALAG AAAFSGAVTH

TISTALLAFE VTGQIVHALP VLMAVLAANA IAQSCQPSFY

DGTVIVKKLP YLPRILGRNI GSHRVRVEHF MNHSITTLAK

DMPLEEVVKV VISTDVAKYP LVESTESQIL VGIVRRAQLV

QALKAEPPSW APGHQQCLQD ILAAGCPTEP VILKLSPETS

LHEAHNLFEL LNLHSLEVTS RGRAVGCVSW VEMKKAISNL

TNPPAPK

a different isoform of the protein, or a polypeptide having at
least 80%, 82%, 85%, 86%, 88%, 90%, 92%, 94%, 95%,
97%, 98% or 99% amino acid sequence identity thereto.
[0137] In embodiments, the pro-viral factor comprises a
guanine nucleotide-binding protein G(I)/G(S)/G(O) subunit
gamma-5 (GNGS) [Homo sapiens]|

(NCBI Reference Sequence: NP_005265.1)
having the following amino

acid sequence (SEQ ID NO: 8):

MSGSSSVAAM KKVVQQLRLE AGLNRVKVSQ AAADLKQFCL

ONAQHDPLLT GVSSSTNPER PQKVCSEL

a different isoform of the protein, or a polypeptide having at
least 80%, 82%, 85%, 86%, 88%, 90%, 92%, 94%, 95%,
97%, 98% or 99% amino acid sequence identity thereto.
[0138] In embodiments, the pro-viral factor comprises a
S-adenosyl-L-methionine-dependent tRNA 4-demethyl-
wyosine synthase (TYW1) [Homo sapiens]|

(NCBI Reference Sequence: NP_060734.2) having the following amino

acid sequence
MDPSADTWDL

LMINGYVSLQ
HLIEEVTSKN
NSAYASHENK
QALQKGERKK
GGEDHQSLNS
REALTKQGYQ
VEFCWRHHTNP
ALSLVGEPIM
LKKIDRPLEK
EVKGVTYCGE
KIGGEWWTWI

ORKNKSKAIS GC

(SEQ ID NO:
FSPLISLWIN RFYIYLGFAV

EKDIFVSGVK

VCVELVATYT

VGKNVDEKWLW

SCGGHCKKGK

IVDVEDLGKI

LIGSHSGVKL

VGTEWRWKMD

YPEINRFLKL

DEWQRFLDSL

SSASSLTMAH

DYNRFQELIQ

9) :

SISLWICVQI VIKTQGKNLQ EKSVPKAAQD

IFYGSQTGTA KGFATVLAEA VTSLDLPVAI INLKEYDPDD

DGLPTESAEW FCKWLEEASI DEREGKTYLK GMRYAVFGLG

MLGAHRVMSR GEGDCDVVKS KHGSIEADER AWKTKFISQL

CESHQHGSEE REEGSHEQDE LHHRDTEEEE PFESSSEEEF

MDHVKKEKRE KEQQEEKSGL FRNMGRNEDG ERRAMITPAL

CRWTKSMLRG RGGCYKHTFY GIESHRCMET TPSLACANKC

QPEMILKEAI ENHQNMIKQF KGVPGVKAER FEEGMTVKHC

LHQCKISSEL VTNAQFPAEI RNLEPVTQLY VSVDASTKDS

KALAVKQQORT VYRLTLVKAW NVDELQAYAQ LVSLGNPDFI

VPWHEEVVQF VHELVDLIPE YEIACEHEHS NCLLIAHRKE

EYEDSGGSKT FSAKDYMART PHWALFGASE RGFDPKDTRH
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a different isoform of the protein, or a polypeptide having at
least 80%, 82%, 85%, 86%, 88%, 90%, 92%, 94%, 95%,
97%, 98% or 99% amino acid sequence identity thereto.
[0139] In embodiments, the pro-viral factor comprises a
ras-related protein Rab-42 isoform 1 (RAB42) [Homo sapi-
ens|

(NCBI Reference Sequence:
NP_001180461.1) having the following
amino acid sequence (SEQ ID NO: 10):
MEAEGCRYQF RVALLGDAAV GKTSLLRSYV

AGAPGAPEPE PEPEPTVGAE CYRRALQLRA

GPRVKLQLWD TAGHERFRCI TRSFYRNVVG
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VLLVEDVINR KSFEHIQDWH QEVMATQGPD

KVIFLLVGHK SDLQSTRCVS AQEAEELAAS

LGMAFVETSV KNNCNVDLAF DTLADAIQQA

LQOGDIKLEE GWGGVRLIHK TQIPRSPSRK

QHSGPCQC

a different isoform of the protein, or a polypeptide having at
least 80%, 82%, 85%, 86%, 88%, 90%, 92%, 94%, 95%,
97%, 98% or 99% amino acid sequence identity thereto.
[0140] In embodiments, the pro-viral factor comprises a
potassium/sodium  hyperpolarization-activated  cyclic
nucleotide-gated channel 3 (HCN3) [Homo sapiens]|

(NCBI Reference Sequence: NP_065948.1) having the following

amino acid
MEAEQRPAAG

SLRVFGSHKA

ENSPPWIVEN

IPVDYIFLVV

TYDLASAVVR

ALFKAMSHML

QEKYKQVEQY

GLVAHMPLFA

RDTRLTDGSY

MDRLLRIGKK

VLWEPLVHAP

RAGPWASTSR

QORATGDGSPG

sequence
ASEGATPGLE

VEIEQERVKS

VISDIFFLLD

ELEPRLDAEV

IFNLIGMMLL

CIGYGQQAPYV

MSFHKLPADT

HADPSFVTAV

FGEICLLTRG

NSILQRKRSE

LOAAAVTSNV

LPAPPARTLH

RKGSGSERLP

11)
TAASGPIPKS

(SEQ ID NO:

AVPPVAPPPA GPEPKRRHLG TLLQPTVNKE

AGAWITHPYS DERFYWDLIM LLLMVGNLIV LPVGITFFKE

LVLNFRTGIV VEEGAEILLA PRAIRTRYLR TWELVDLISS

YKTARALRIV RFTKILSLLR LLRLSRLIRY IHQWEEIFHM

LCHWDGCLQF LVPMLQDFPP DCWVSINHMV NHSWGRQYSH

GMPDVWLTML SMIVGATCYA MFIGHATALI QSLDSSRRQY

RQRIHEYYEH RYQGKMEDEE SILGELSEPL REEIINFTCR

LTKLRFEVFQ PGDLVVREGS VGRKMYFIQH GLLSVLARGA

RRTASVRADT YCRLYSLSVD HFNAVLEEFP MMRRAFETVA

PSPGSSGGIM EQHLVQHDRD MARGVRGRAP STGAQLSGKP

ATALTHQRGP LPLSPDSPAT LLARSAWRSA GSPASPLVPV

ASLSRAGRSQ VSLLGPPPGG GGRRLGPRGR PLSASQPSLP

PSGLLAKPPR TAQPPRPPVP EPATPRGLQL SANM

a different isoform of the protein, or a polypeptide having at
least 80%, 82%, 85%, 86%, 88%, 90%, 92%, 94%, 95%,
97%, 98% or 99% amino acid sequence identity thereto.
[0141] In embodiments, the pro-viral factor comprises a
rasGAP-activating-like protein 1 isoform 1 (RASALI)
[Homo sapiens]

(NCBI Reference Sequence: NP_001180449.1) having the

following amino acid sequence
MAKSSSLNVR VVEGRALPAK

LPLDFHQLAF YVLDEDTVGH

CLSVQMLEDG

DEVLELREMP

EDSGGNLGAL

CRQDLATKLV

PYLHEVLKPV

PIVDAIVGSV

TPKLFDLRDQ

QGRCLRCHVL

GAPSPLRVEL

RVKVRLIEDR

KLFLGRGLAG

ISRVFEEKKY

GRCPPAMRLA

HADPQTSRSL

(SEQ ID NO: 12):

DVSGSSDPYC LVKVDDEVVA RTATVWRSLG PFWGEEYTVH

DDIIGKISLS REAITADPRG IDSWINLSRV DPDAEVQGEI

QARDLAPRDI SGTSDPFARV FWGSQSLETS TIKKTREPHW

WDWDMVGKND FLGMVEFSPK TLQQKPPKGW FRLLPFPRAE

VLPSQCYQPL MELLMESVQG PAEEDTASPL ALLEELTLGD

RFLDYLTRRE VARTMDPNTL FRSNSLASKS MEQFMKLVGM

MELDPCKMDL GRTRRISEKG ALSEEQMRET SLGLLTGYLG

FKQLHRRVEE RFPQAEHQQD VKYLAISGFL FLRFFAPAIL

LLLAKAVQSI GNLGQQLGQG KELWMAPLHP FLLQCVSRVR
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DFLDRLVDVD GDEEAGVPAR ALFPPSAIVR EGYLLKRKEE PAGLATREAF KKRYVWLSGE
TLSFSKSPEW QMCHSIPVSH IRAVERVDEG AFQLPHVMOV VTQDGTGALH TTYLQCKNVN
ELNOWLSALR KASAPNPNKL AACHPGAFRS ARWTCCLQAE RSAAGCSRTH SAVTLGDWSD
PLDPDAEAQT VYRQLLLGRD QLRLKLLEDS NMDTTLEADT GACPEVLARQ RAATARLLEV

LADLDRAHEE FQQQERGKAA LGPLGP

a different isoform of the protein, a polypeptide having the
sequence in NP_001288131.1, which is incorporated by
reference herein, or a polypeptide having at least 80%, 82%,
85%, 86%, 88%, 90%, 92%, 94%, 95%, 97%, 98% or 99%
amino acid sequence identity thereto.

[0142] In embodiments, the pro-viral factor comprises a
UL16-binding protein 1 isoform 1 precursor (ULBP1)
[Homo sapiens]

(NCBI Reference Sequence: NP_079494.1) having the

following amino acid sequence (SEQ ID NO: 13):

MAAAASPAFL LCLPLLHLLS GWSRAGWVDT HCLCYDFIIT PKSRPEPQWC EVQGLVDERP
FLHYDCVNHK AKAFASLGKK VNVTKTWEEQ TETLRDVVDF LKGQLLDIQV ENLIPIEPLT
LOARMSCEHE AHGHGRGSWQ FLENGQKELL FDSNNRKWTA LHPGAKKMTE KWEKNRDVTM
FFQKISLGDC KMWLEEFLMY WEQMLDPTKP PSLAPGTTQP KAMATTLSPW SLLIIFLCFI

LAGR

a different isoform of the protein, or a polypeptide having at
least 80%, 82%, 85%, 86%, 88%, 90%, 92%, 94%, 95%,
97%, 98% or 99% amino acid sequence identity thereto.
[0143] In embodiments, the pro-viral factor comprises a
macrophage immunometabolism regulator (C5orf30)
[Homo sapiens]

(NCBI Reference Sequence: NP_149988.1) having the following

amino acid sequence (SEQ ID NO: 14):

MEVDINGESR STLITLPFPG AEANSPGKAE AEKPRCSSTP CSPMRRTVSG YQILHMDSNY
LVGFTTGEEL LKLAQKCTGG EESKAEAMPS LRSKQLDAGL ARSSRLYKTR SRYYQPYEIP
AVNGRRRRRM PSSGDKCTKS LPYEPYKALH GPLPLCLLKG KRAHSKSLDY LNLDKMIKEP

ADTEVLQYQL QHLTLRGDRV FARNNT

a different isoform of the protein, or a polypeptide having at [0144] In embodiments, the pro-viral factor comprises a
least 80%, 82%, 85%, 86%, 88%, 90%, 92%, 94%, 95%, protein mono-ADP-ribosyltransferase PARP15 isoform 1
97%, 98% or 99% amino acid sequence identity thereto. [Homo sapiens]

(NCBI Reference Sequence: NP_001106995.1

having the following amino acid sequence (SEQ ID NO: 15):
MAAPGPLPAA ALSPGAPTPR ELMHGVAGVT SRAGRDREAG SVIPAGNRGA RKASRRSSSR
SMSRDNKFSK KDCLSIRNVV ASIQTKEGLN LKLISGDVLY IWADVIVNSV PMNLQLGGGP
LSRAFLQKAG PMLQKELDDR RRETEEKVGN IFMTSGCNLD CKAVLHAVAP YWNNGAETSW
QIMANIIKKC LTTVEVLSES SITFPMIGTG SLQFPKAVFA KLILSEVFEY SSSTRPITSP
LOQEVHELVYT NDDEGCQAFL DEFINWSRIN PNKARIPMAG DTQGVVGTVS KPCFTAYEMK

IGAITFQVAT GDIATEQVDV IVNSTARTEN RKSGVSRAIL EGAGQAVESE CAVLAAQPHR

DFIITPGGCL KCKIIIHVPG GKDVRKTVTS VLEECEQRKY TSVSLPAIGT GNAGKNPITV
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FSSQHSTPSL KTVKVVIFQP ELLNIFYDSM KKRDLSASIN

HQLFCMVQLE PGQSEYNTIK DKFTRTCSSY AIEKIERIQN

KNNERLLFHG TDADSVPYVN QHGENRSCAG KNAVSYGKGT

GRKHMYVVRV LTGVFTKGRA GLVTPPPKNP HNPTDLEDSV

EYLITFTA

a different isoform of the protein, or a polypeptide having at
least 80%, 82%, 85%, 86%, 88%, 90%, 92%, 94%, 95%,
97%, 98% or 99% amino acid sequence identity thereto.

[0145]

In embodiments, the pro-viral factor comprises a

neuroligin-4, X-linked (NLGN4X) [Homo sapiens]

MSRPQGLLWL

PLPNEILGPV

HDMLPIWFTA

TGNMIDGSIL

FGGDPKRVTI

ADKVGCNMLD

EFLNYDIMLG

KEMYTDWADK

KPSWADSAHG

PODTKFIHTK

NEIFQYVSTT

TTVLIETKRD

IAHIQNEEIM

MIPNTLTGMQ

PLLFTPVCVM

EQYLGVPYAS

NLDTLMTYVQ

ASYGNVIVIT

FGSGAGASCV

TIDMVECLRN

VNQGEGLKFV

ENPETRRKTL

DEVPYVFGIP

PNRFEEVAWS

TKVPPPDMTS

YSTELSVTIA

SLOMKQLEHD

PLHTENTFSG

LNSNVLLWLT

PPTGERRFQP

DONEDCLYLN

INYRLGILGF

SLLTLSHYSE

KNYKELIQQT

DGIVDNEDGV

VALFTDHQWV

MIGPTELFSC

KYNPKDQLYL

FPYGTRRSPA

VGASLLELNI

HECESLQAHD

GONSTNLPHG

ALAIKFTLID SQAQYPVVNT
PEPPSSWTGI RNTTQFAAVC
IYVPTEDDIH DQNSKKPVMV
LSTGDQAAKG NYGLLDQIQA
GLFQKAIIQS GTALSSWAVN
ITPATYHIAF GPVIDGDVIP
TPNDEDFSVS NFVDNLYGYP
APAVATADLH AQYGSPTYFY
NFSKNDVMLS AVVMTYWTNF
HIGLKPRVRD HYRATKVAFW
KIWPTTKRPA ITPANNPKHS
LAFAALYYKK DKRRHETHRR
TLRLTCPPDY TLTLRRSPDD

HSTTRV

a different isoform of the protein, or a polypeptide having at
least 80%, 82%, 85%, 86%, 88%, 90%, 92%, 94%, 95%,
97%, 98% or 99% amino acid sequence identity thereto.

[0146] In embodiments, the pro-viral factor comprises a
CD59 glycoprotein preproprotein (CD59) [Homo sapiens)|

(NCBI Reference Sequence: NP_000602.1)
having the following amino

acid sequence (SEQ ID NO: 17):
MGIQGGSVLF GLLLVLAVFC HSGHSLQCYN

CPNPTADCKT AVNCSSDFDA CLITKAGLQV
YNKCWKFEHC NENDVTTRLR ENELTYYCCK
KDLCNENEQL ENGGTSLSEK TVLLLVTPFL

AAAWSLHP

a different isoform of the protein, or a polypeptide having at
least 80%, 82%, 85%, 86%, 88%, 90%, 92%, 94%, 95%,
97%, 98% or 99% amino acid sequence identity thereto.
[0147] In embodiments, the pro-viral factor comprises a
cofilin-2 isoform 1 (CFL2) [Homo sapiens]|

FQSTFSMTTC
AFLWQSYQVK
YFAVDASYSA

INNTRSPKLF

NYGKIRGLRT
PQHLDERSLL
YIHGGSYMEG
LRWIEENVGA
YQPAKYTRIL
DDPQILMEQG
EGKDTLRETI
AFYHHCQSEM
AKTGDPNQPV
LELVPHLHNL
KDPHKTGPED
PSPQRNITND

IPLMTPNTIT

(NCBI Reference Sequence: NP_619579.1)
having the following
amino acid
(SEQ ID NO:

MASGVTVNDE

sequence
18) :
VIKVENDMKV RKSSTQEEIK

KRKKAVLFCL SDDKRQIIVE EAKQILVGDI

GDTVEDPYTS FVKLLPLNDC RYALYDATYE

TKESKKEDLV FIFWAPESAP LKSKMIYASS

KDAIKKKFTG IKHEWQVNGL DDIKDRSTLG

EKLGGNVVVS LEGKPL

a different isoform of the protein, or a polypeptide having at
least 80%, 82%, 85%, 86%, 88%, 90%, 92%, 94%, 95%,
97%, 98% or 99% amino acid sequence identity thereto.

[0148] In embodiments, the pro-viral factor comprises a
gasdermin-B isoform 1 (GSDMB) [Homo sapiens]|
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(NCBI Reference Sequence: NP_001035936.1) having the following amino acid
sequence (SEQ ID NO: 19):

MFSVFEEITR IVVKEMDAGG DMIAVRSLVD ADRFRCFHLV GEKRTFFGCR HYTTGLILMD
ILDTDGDKWL DELDSGLQGQ KAEFQILDNV DSTGELIVRL PKEITISGSF QGFHHQKIKI
SENRISQQYL ATLENRKLKR ELPFSERSIN TRENLYLVTE TLETVKEETL KSDRQYKEWS
QISQGHLSYK HKGQREVTIP PNRVLSYRVK QLVEPNKETM KKDGASSCLG KSLGSEDSRN
MKEKLEDMES VLKDLTEEKR KDVLNSLAKC LGKEDIRQDL EQRVSEVLIS GELHMEDPDK

PLLSSLFNAA GVLVEARAKA ILDFLDALLE LSEEQQFVAE ALEKGTLPLL KDQVKSVMEQ

NWDELASSPP DMDYDPEARI LCALYVVVSI LLELAEGPTS VSS

a different isoform of the protein, a polypeptide having the [0149] In embodiments, the pro-viral factor comprises a
sequence in NP_001159430.1, which is incorporated by

reference herein, or a polypeptide having at least 80%, 82%, bromodomain-containing protein 4 isoform long (BRD4)
85%, 86%, 88%, 90%, 92%, 94%, 95%, 97%, 98% or 99%

amino acid sequence identity thereto. [Homo sapiens]

(NCBI Reference Sequence: NP_001366220.1) having the

following amino acid sequence (SEQ ID NO: 20):

MSAESGPGTR LRNLPVMGDG LETSQMSTTQ AQAQPQPANA ASTNPPPPET SNPNKPKRQT
NQLQYLLRVV LKTLWKHQFA WPFQQPVDAV KLNLPDYYKI IKTPMDMGTI KKRLENNYYW
NAQECIQDEN TMFTNCYTYN KPGDDIVLMA EALEKLFLQK INELPTEETE IMIVQAKGRG
RGRKETGTAK PGVSTVPNTT QASTPPQTQT PQPNPPPVQA TPHPFPAVTP DLIVQTPVMT
VVPPQPLQTP PPVPPQPQPP PAPAPQPVQS HPPIIAATPQ PVKTKKGVKR KADTTTPTTI
DPIHEPPSLP PEPKTIKLGQ RRESSRPVKP PKKDVPDSQQ HPAPEKSSKV SEQLKCCSGI
LKEMFAKKHA AYAWPFYKPV DVEALGLADY CDIIKHPMDM STIKSKLEAR EYRDAQEFGA
DVRLMFSNCY KYNPPDHEVV AMARKLQODVE EMRFAKMPDE PEEPVVAVSS PAVPPPTKVV
APPSSSDSSS DSSSDSDSST DDSEEERAQR LAELQEQLKA VHEQLAALSQ PQONKPKKKE
KDKKEKKKEK HKRKEEVEEN KKSKAKEPPP KKTKKNNSSN SNVSKKEPAP MKSKPPPTYE
SEEEDKCKPM SYEEKRQLSL DINKLPGEKL GRVVHIIQSR EPSLKNSNPD EIEIDFETLK
PSTLRELERY VTSCLRKKRK PQAEKVDVIA GSSKMKGFSS SESESSSESS SSDSEDSETE
MAPKSKKKGH PGREQKKHHH HHHQOMQOAP APVPQOPPPP PQQOPPPPPPP QQQQOQOPPPPP
PPPSMPQQAA PAMKSSPPPF IATQVPVLEP QLPGSVEDPI GHFTQPILHL PQPELPPHLP
QPPEHSTPPH LNQHAVVSPP ALHNALPQQP SRPSNRAAAL PPKPARPPAV SPALTQTPLL
POPPMAQPPQ VLLEDEEPPA PPLTSMOMOL YLQQLQKVQP PTPLLPSVKV QSQPPPPLPP
PPHPSVQQQL OQQOPPPPPPP QPQPPPOQOOH QPPPRPVHLQ PMOFSTHIQQ PPPPQGOQPP
HPPPGQQPPP PQPAKPQQOVI QHHHSPRHHK SDPYSTGHLR EAPSPLMIHS POMSQFQSLT
HOSPPQONVQ PKKQELRAAS VVQPQPLVVV KEEKIHSPII RSEPFSPSLR PEPPKHPESI
KAPVHLPQRP EMKPVDVGRP VIRPPEQNAP PPGAPDKDKQ KQEPKTPVAP KKDLKIKNMG
SWASLVQKHP TTPSSTAKSS SDSFEQFRRA AREKEEREKA LKAQAEHAEK EKERLRQERM
RSREDEDALE QARRAHEEAR RRQEQQQOQOR QEQQQQOQQQQ AAAVAAAATP QAQSSQPQSM

LDQQORELARK REQERRRREA MAATIDMNFQ SDLLSIFEEN LF
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a different isoform of the protein, or a polypeptide having at
least 80%, 82%, 85%, 86%, 88%, 90%, 92%, 94%, 95%,
97%, 98% or 99% amino acid sequence identity thereto.
[0150] In embodiments, the pro-viral factor comprises an
interferon-induced protein with tetratricopeptide repeats 3
isoform a (IFIT3) [Homo sapiens)

(NCBI Reference Sequence:

NP_001540.2) having the following amino acid sequence (SEQ ID NO: 21):
MSEVIKNSLE KILPQLKCHF TWNLFKEDSV SRDLEDRVCN QIEFLNTEFK ATMYNLLAYI
KHLDGNNEAA LECLRQAEEL IQQEHADQAE IRSIVIWGNY AWVYYHLGRL SDAQIYVDKV
KOTCKKESNP YSIEYSELDC EEGWTQLKCG RNERAKVCFE KALEEKPNNP EFSSGLAIAM
YHLDNHPEKQ FSTDVLKQAI ELSPDNQYVK VLLGLKLQKM NKEAEGEQFV EEALEKSPCQ
TDVLRSAAKF YRRKGDLDKA IELFQRVLES TPNNGYLYHQ IGCCYKAKVR QMONTGESEA
SGNKEMIEAL KQYAMDYSNK ALEKGLNPLN AYSDLAEFLE TECYQTPENK EVPDAEKQQS
HQRYCNLQKY NGKSEDTAVQ HGLEGLSISK KSTDKEEIKD QPQNVSENLL PQONAPNYWYL

QGLIHKQNGD LLQAAKCYEK ELGRLLRDAP SGIGSIFLSA SELEDGSEEM GQGAVSSSPR

ELLSNSEQLN

a different isoform of the protein, or a polypeptide having at
least 80%, 82%, 85%, 86%, 88%, 90%, 92%, 94%, 95%,
97%, 98% or 99% amino acid sequence identity thereto.
[0151] In embodiments, the pro-viral factor comprises an
opioid growth factor receptor (OGFR) [Homo sapiens]|

(NCBI Reference Sequence: NP_031372.2) having the following amino
acid sequence (SEQ ID NO: 22):

MDDPDCDSTW EEDEEDAEDA EDEDCEDGEA AGARDADAGD EDEESEEPRA ARPSSFQSRM
TGSRNWRATR DMCRYRHNYP DLVERDCNGD TPNLSFYRNE IRFLPNGCFI EDILQNWTDN
YDLLEDNHSY IQWLFPLREP GVNWHAKPLT LREVEVEKSS QEIQERLVRA YELMLGFYGI
RLEDRGTGTV GRAQNYQKRF QNLNWRSHNN LRITRILKSL GELGLEHFQA PLVRFFLEET
LVRRELPGVR QSALDYEMEA VRCRHQRRQL VHEAWEHFRP RCKFVWGPQD KLRRFKPSSL
PHPLEGSRKV EEEGSPGDPD HEASTQGRTC GPEHSKGGGR VDEGPQPRSV EPQDAGPLER
SQGDEAGGHG EDRPEPLSPK ESKKRKLELS RREQPPTEPG PQSASEVEKI ALNLEGCALS
QGSLRTGTQE VGGQDPGEAV QPCRQPLGAR VADKVRKRRK VDEGAGDSAA VASGGAQTLA
LAGSPAPSGH PKAGHSENGV EEDTEGRTGP KEGTPGSPSE TPGPSPAGPA GDEPAESPSE
TPGPRPAGPA GDEPAESPSE TPGPRPAGPA GDEPAESPSE TPGPSPAGPT RDEPAESPSE

TPGPRPAGPA GDEPAESPSE TPGPRPAGPA GDEPAESPSE TPGPSPAGPT RDEPAKAGEA

AELQDAEVES SAKSGKP

a different isoform of the protein, or a polypeptide having at [0152] In embodiments, the pro-viral factor comprises an
least 80%, 82%, 85%, 86%, 88%, 90%, 92%, 94%, 95%, epimerase family protein SDR39U1 isoform 1 (SDR39U1)
97%, 98% or 99% amino acid sequence identity thereto. [Homo sapiens]

(NCBI Reference Sequence: NP_064580.2) having the following

amino acid sequence (SEQ ID NO: 23):

MRVLVGGGTG FIGTALTQLL NARGHEVTLV SRKPGPGRIT WDELAASGLP SCDAAVNLAG
ENILNPLRRW NETFQKEVIG SRLETTQLLA KAITKAPQPP KAWVLVTGVA YYQPSLTAEY

DEDSPGGDFD FFSNLVTKWE AAARLPGDST RQVVVRSGVV LGRGGGAMGH MLLPERLGLG
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GPIGSGHQFF PWIHIGDLAG ILTHALEANH VHGVLNGVAP SSATNAEFAQ TLGAALGRRA

FIPLPSAVVQ AVEGRQRAIM LLEGQKVIPQ RTLATGYQYS FPELGAALKE IVA

a different isoform of the protein, or a polypeptide having at
least 80%, 82%, 85%, 86%, 88%, 90%, 92%, 94%, 95%,
97%, 98% or 99% amino acid sequence identity thereto.

[0153] In embodiments, the pro-viral factor comprises a
regulating synaptic membrane exocytosis protein 2 isoform

a (RIMS2) [Homo sapiens)|

(NCBI Reference Sequence: NP_001093587.1) having the following
sequence (SEQ ID NO:
LAPIPAASQP PLQPEMPDLS HLTEEERKII LAVMDRQKKE EEKEQSVLKK

amino acid
MSAPVGPRGR

LHQQFEMYKE

GRVSLRSNKV

PKLHEQTQFQ

RDONRRYDQR

HRHSKEYIVD

RARHERRHSD

PSSYAQRTTN

DSLSSDQSES

KGDMDYNWLD

LGLKVVGGKM

ILESKPEPQV

RDVPQFLSGQ

PYVKIYFLPD

EEESEFLGEI

RSKRISDSEV

IGRTRSWSPS

DRQPYHRSRS

GSVQTSPSST

QASRESTDGS

VGMMDKKGQL

YQOLLSFEES

LVDPTLAPLT

QVKKMGEESQ

MWVCNLCRKQ

GPSGDLSVPA

EEREEYSQYA

DEDVESRDEY

VSLANADLED

HSPPTPRRSP

VRPPPPKPHK

HTSWHSSEAS

TESGRLCAFI

ELVVSRPIGD

LSSQSLSRRT

RSDKNKRRTK

LIELETALLD

SDYDCDDGIG

VPPPQSRNVE

TEQRPLLERT

PVAGRRGRQL

MNSYSSEGNL

EVEIIRARGL

PQGKVLQIIV

RRASQSSLES

QOQEQKGDAP

QEILTKSGAW

VEKSRSHGLT

TSDTAMPRSP

ERQRREEEYQ

SRISMLRMDR

LPIDRPDLRR

SKKGGKMRQI

PMSLHPVTWQ

TKVKKGSLAD

IPRIPDSTHA

TPEVPRVQIK

TVKKTLEPKW

DEPHWYKLQT

VVSDYRHDGR

QGLRGTRTMT

TTRSRSTERP

PQLPPKGTLD

IFPGVRLASD

VVKPGSKTLP

WGDYGRMDHK

STGPSYSRS

24) :

TCGICHKTKF ADGCGHNCSY

FYNSGSNTPQ QPDQKVLRGL

ROHSIKNGSG VKHHIASDIA

SDYADRRSQH EPQFYEDSDH

SRYRSDPNLA RYPVKPQPYE

PSROQRSISER RAAMENQRSY

TDSLRKQHHL DPSSAVRKTK

SLSSSEEELA STPEYTSCDD

PSKDGDRLIG RILLNKRLKD

TVGHLRPGDE VLEWNGRLLQ

QLESSSSSFE SQKMDRPSIS

LWEDKVGHQL IVTILGAKDL

NQTFIYSPVH RREFRERMLE

HDVSSLPLPH PSPYMPRRQL

DLQSSTLSVP EQVMSSNHCS

GHYNTISRMD RHRVMDDHYS

DTNLMRSMPS LMTGRSAPPS

RKAGGKKLRS TVQRSTETGL

SQFSDELDGL GPAQLVGRQT

APYVKVYLLD NGVCIAKKKT

SEMGVAQILL DELELSNMVI

a different isoform of the protein, or a polypeptide having
the sequence in NP_001335413.1, which is incorporated by
reference herein or a polypeptide having at least 80%, 82%,
85%, 86%, 88%, 90%, 92%, 94%, 95%, 97%, 98% or 99%
amino acid sequence identity thereto.

(NCBI Reference Sequence: NP_056963.2) having the following
amino acid sequence

CQTKFCARCG

RNEEAPQEKK

SDRKRSPSVS

LSYRDSNRRS

EQMRIHAEVS

SMERTREAQG

REKMETMLRN

VEIESESVSE

GSVPRDSGAM

GATFEEVYNI

VTSPMSPGML

PSREDGRPRN

ITLWDQARVR

HGESPERRLQ

PSGSPHRVDV

PDRDRDCEAA

PALSRSHPRT

AVEMRNWMTR

LATPAMGDIQ

KVARKTLEPL

GWFKLEPPSS

Jul. 18, 2024

[0154] In embodiments, the pro-viral factor comprises a

sia-alpha-2,3-Gal-beta-1,4-G1cNAc-R:alpha

transferase (ST8SIA3) [Homo sapiens]|

(SEQ ID NO:

25) :

2,8-sialyl-

MRNCKMARVA SVLGLVMLSV ALLILSLISY VSLKKENIFT TPKYASPGAP RMYMFHAGER

SQFALKFLDP SFVPITNSLT QELQEKPSKW KENRTAFLHQ RQEILQHVDV IKNFSLTKNS
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-continued
VRIGQLMHYD YSSHKYVFSI SNNFRSLLPD VSPIMNKHYN ICAVVGNSGI LTGSQCGQEI

DKSDFVFRCN FAPTEAFQRD VGRKTNLTTF NPSILEKYYN NLLTIQDRNN FFLSLKKLDG
AILWIPAFFF HTSATVTRTL VDFFVEHRGQ LKVQLAWPGN IMQHVNRYWK NKHLSPKRLS
TGILMYTLAS AICEEIHLYG FWPFGEDPNT REDLPYHYYD KKGTKFTTKW QESHQLPAEF

QLLYRMHGEG LTKLTLSHCA

a different isoform of the protein, or a polypeptide having at [0155] In embodiments, the pro-viral factor comprises a
least 80%, 82%, 85%, 86%, 88%, 90%, 92%, 94%, 95%, cyclin-dependent kinase inhibitor 3 isoform 1 (CDKN3)
97%, 98% or 99% amino acid sequence identity thereto. [Homo sapiens]

(NCBI Reference Sequence: NP_005183.2) having the following

amino acid sequence (SEQ ID NO: 26):

MKPPSSIQTS EFDSSDEEPI EDEQTPIHIS WLSLSRVNCS QFLGICALPG CKEKDVRRNV
QKDTEELKSC GIQDIFVECT RGELSKYRVP NLLDLYQQCG IITHHHPIAD GGTPDIASCC
EIMEELTTCL KNYRKTLIHC YGGLGRSCLV AACLLLYLSD TISPEQAIDS LRDLRGSGAI

QTIKQYNYLH EFRDKLAAHL SSRDSQSRSV SR

a different isoform of the protein, or a polypeptide having at
least 80%, 82%, 85%, 86%, 88%, 90%, 92%, 94%, 95%,
97%, 98% or 99% amino acid sequence identity thereto.
[0156] In embodiments, the pro-viral factor comprises a
T-cell immunoglobulin and mucin domain-containing pro-
tein 4 isoform 1 precursor (TIMD4) [Homo sapiens|

(NCBI Reference Sequence: NP_612388.2) having the following

amino acid sequence (SEQ ID NO: 27):

MSKEPLILWL MIEFWWLYLT PVTSETVVTE VLGHRVTLPC LYSSWSHNSN SMCWGKDQCP
YSGCKEALIR TDGMRVTSRK SAKYRLQGTI PRGDVSLTIL NPSESDSGVY CCRIEVPGWE
NDVKINVREN LQRASTTTHR TATTTTRRTT TTSPTTTRQM TTTPAALPTT VVTTPDLTTG
TPLOMTTIAV FTTANTCISL TPSTLPEEAT GLLTPEPSKE GPILTAESET VLPSDSWSSV
ESTSADTVLL TSKESKVWDL PSTSHVSMWK TSDSVSSPQP GASDTAVPEQ NKTTKTGQMD

GIPMSMKNEM PISQLLMIIA PSLGFVLFAL FVAFLLRGKL METYCSQKHT RLDYIGDSKN

VLNDVQHGRE DEDGLFTL

a different isoform of the protein, or a polypeptide having at
least 80%, 82%, 85%, 86%, 88%, 90%, 92%, 94%, 95%,
97%, 98% or 99% amino acid sequence identity thereto.

[0157] In embodiments, the pro-viral factor comprises a
protein SYS1 homolog isoform a (SYS1) [Homo sapiens|

(NCBI Reference Sequence: NP_291020.1) having the following amino
acid sequence (SEQ ID NO: 28):
MAGQFRSYVW DPLLILSQIV LMQTVYYGSL GLWLALVDGL VRSSPSLDQM FDAEILGEST

PPGRLSMMSF ILNALTCALG LLYFIRRGKQ CLDFTVTVHF FHLLGCWFYS SRFPSALTWW

LVQAVCIALM AVIGEYLCMR TELKEIPLNS APKSNV
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a different isoform of the protein, or a polypeptide having at
least 80%, 82%, 85%, 86%, 88%, 90%, 92%, 94%, 95%,
97%, 98% or 99% amino acid sequence identity thereto.
[0158] In embodiments, the pro-viral factor comprises an
ubiquitin D (UBD) [Homo sapiens]|

(NCBI Reference Sequence: NP_006389.2) having the following

amino acid sequence (SEQ ID NO: 29):

MAPNASCLCV HVRSEEWDLM TFDANPYDSV KKIKEHVRSK TKVPVQDQVL LLGSKILKPR
RSLSSYGIDK EKTIHLTLKV VKPSDEELPL ELVESGDEAK RHLLQVRRSS SVAQVKAMIE

TIKTGIIPETQ IVTCNGKRLE DGKMMADYGI RKGNLLFLAC YCIGG

a different isoform of the protein, or a polypeptide having at [0159] In embodiments, the pro-viral factor comprises a
least 80%, 82%, 85%, 86%, 88%, 90%, 92%, 94%, 95%, mediator of RNA polymerase II transcription subunit 17
97%, 98% or 99% amino acid sequence identity thereto. (MED17) [Homo sapiens)

(NCBI Reference Sequence: NP_004259.3)

having the following amino acid

sequence (SEQ ID NO: 30):

MSGVRAVRIS IESACEKQVH EVGLDGTETY LPPLSMSQNL ARLAQRIDES QGSGSEEEEA
AGTEGDAQEW PGAGSSADQD DEEGVVKFQP SLWPWDSVRN NLRSALTEMC VLYDVLSIVR
DKKEMTLDPV SQDALPPKQON PQTLQLISKK KSLAGAAQIL LKGAERLIKS VTENQENKLQ
RDENSELLRL RQHWKLRKVG DKILGDLSYR SAGSLFPHHG TFEVIKNTDL DLDKKIPEDY
CPLDVQIPSD LEGSAYIKVS IQKQAPDIGD LGTVNLFKRP LPKSKPGSPH WQTKLEAAQN
VLLCKEIFAQ LSREAVQIKS QVPHIVVKNQ IISQPFPSLQ LSISLCHSSN DKKSQKFATE
KQCPEDHLYV LEHNLHLLIR EFHKQTLSSI MMPHPASAPF GHKRMRLSGP QAFDKNEINS
LOSSEGLLEK IIKQAKHIFL RSRAAATIDS LASRIEDPQI OQAHWSNINDV YESSVKVLIT
SOGYEQICKS IQLOLNIGVE QIRVVHRDGR VITLSYQEQE LODELLSQMS OHQVHAVQOL

AKVMGWQVLS FSNHVGLGPI ESIGNASAIT VASPSGDYAI SVRNGPESGS KIMVQFPRNQ

CKDLPKSDVL QDNKWSHLRG PFKEVQWNKM EGRNEVYKME LLMSALSPCL L

a different isoform of the protein, or a polypeptide having at
least 80%, 82%, 85%, 86%, 88%, 90%, 92%, 94%, 95%,
97%, 98% or 99% amino acid sequence identity thereto.

[0160] In embodiments, the pro-viral factor comprises a
peroxisome biogenesis factor 13 (PEX13) [Homo sapiens)

(NCBI Reference Sequence: NP_002609.1) having the following amino
acid sequence (SEQ ID NO: 31):

MASQPPPPPK PWETRRIPGA GPGPGPGPTF QSADLGPTLM TRPGQPALTR VPPPILPRPS
QQTGSSSVNT FRPAYSSESS GYGAYGNSFY GGYSPYSYGY NGLGYNRLRV DDLPPSREVQ
QAEESSRGAF QSIESIVHAF ASVSMMMDAT FSAVYNSFRA VLDVANHESR LKIHFTKVES
AFALVRTIRY LYRRLQRMLG LRRGSENEDL WAESEGTVAC LGAEDRAATS AKSWPIFLFF
AVILGGPYLI WKLLSTHSDE VIDSINWASG EDDHVVARAE YDFAAVSEEE ISFRAGDMLN

LALKEQQPKV RGWLLASLDG QTTGLIPANY VKILGKRKGR KTVESSKVSK QQQSFTNPTL

TKGATVADSL DEQEAAFESV FVETNKVPVA PDSIGKDGEK QDL
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a different isoform of the protein, or a polypeptide having at
least 80%, 82%, 85%, 86%, 88%, 90%, 92%, 94%, 95%,
97%, 98% or 99% amino acid sequence identity thereto.
[0161] In embodiments, the pro-viral factor comprises an
ubiquitin carboxyl-terminal hydrolase 17-like protein 13
(USP17L.13) [Homo sapiens)|

(NCBI Reference Sequence: NP_001243784.1)

having the following amino acid sequence (SEQ ID NO: 32):
MEEDSLYLGG EWQFNHESKL TSSRLDAAFA EIQRTSLPEK SPLSCETRVD LCDDLVPEAR
QLAPREKLPL SSRRPAAVGA GLONMGNTCY VNASLQCITY TPPLANYMLS REHSQTCHRH
KGCMLCTMQA HITRALHNPG HVIQPSQALA AGFHRGKQED AHEFLMFTVD AMKKACLPGH
KQVDHPSKDT TLIHQIFGGY WRSQIKCLHC HGISDTEDPY LDIALDIQAA QSVQQALEQL
VKPEELNGEN AYHCGVCLQR APASKILTLH TSAKVLILVL KRESDVTGNK IAKNVQYPEC
LDMQPYMSQQ NTGPLVYVLY AVLVHAGWSC HNGHYFSYVK AQEGQOQWYKMD DAEVTAASIT
SVLSQQAYVL FYIQKSEWER HSESVSRGRE PRALGAEDTD RRATQGELKR DHPCLQAPEL

DEHLVERATQ ESTLDRWKEL QEQNKTKPEF NVRKVEGTLP PDVLVIHQSK YKCGMKNHHP

EQQOSSLINLS SSTPTHQESM NTGTLASLRG RARRSKGKNK HSKRALLVCQ

a different isoform of the protein, or a polypeptide having at [0162] In embodiments, the pro-viral factor comprises a
least 80%, 82%, 85%, 86%, 88%, 90%, 92%, 94%, 95%, mirror-image polydactyly gene 1 protein isoform 1
97%, 98% or 99% amino acid sequence identity thereto. (MIPOL1) [Homo sapiens|

(NCBI Reference Sequence: NP_001374996.1) having the

following amino acid sequence (SEQ ID NO: 33):

MENWSKDITH SYLEQETTGI NKSTQPDEQL TMNSEKSMHR KSTELVNEIT CENTEWPGQOR
STNFQIISSY PDDESVYCTT EKYNVMEHRH NDMHYECMTP CQVTSDSDKE KTIAFLLKED
DILRTSNKKL QQKLAKEDKE QRKLKFKLEL QEKETEAKIA EKTAALVEEV YFAQKERDEA
VMSRLQLAIE ERDEAIARAK HMEMSLKVLE NINPEENDMT LQELLNRINN ADTGIAIQKN
GAIIVDRIYK TKECKMRITA EEMSALIEER DAALSKCKRL EQELHHVKEQ NQTSANNMRH
LTAENNQERA LKAKLLSMQQ ARETAVQQYK KLEEEIQTLR VYYSLHKSLS QEENLKDQEN

YILSTYEEAL KNRENIVSIT QQONEELATQ LQQALTERAN MELQLQHARE ASQVANEKVQ

KLERLVDVLR KKVGTGTMRT VI

a different isoform of the protein, or a polypeptide having at
least 80%, 82%, 85%, 86%, 88%, 90%, 92%, 94%, 95%,
97%, 98% or 99% amino acid sequence identity thereto.
[0163] In embodiments, the pro-viral factor comprises a
ribokinase isoform 1 (RBKS) [Homo sapiens]

(NCBI Reference Sequence: NP_071411.1)

having the following amino acid sequence

(SEQ ID NO: 34):

MAASGEPQRQ WQEEVAAVVV VGSCMTDLVS LTSRLPKTGE TIHGHKFFIG FGGKGANQCV
QAARLGAMTS MVCKVGKDSF GNDYIENLKQ NDISTEFTYQ TKDAATGTAS IIVNNEGONI
IVIVAGANLL INTEDLRAAA NVISRAKVMV CQLEITPATS LEALTMARRS GVKTLENPAP
ATIADLDPQFY TLSDVFCCNE SEAEILTGLI VGSAADAGEA ALVLLKRGCQ VVIITLGAEG

CVVLSQTEPE PKHIPTEKVK AVDITGAGDS FVGALAFYLA YYPNLSLEDM LNRSNFIAAV

SVQAAGTQSS YPYKKDLPLT LF
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a different isoform of the protein, or a polypeptide having at
least 80%, 82%, 85%, 86%, 88%, 90%, 92%, 94%, 95%,
97%, 98% or 99% amino acid sequence identity thereto.

Jul. 18, 2024

[0164] In embodiments, the pro-viral factor comprises an
ubiquitin  carboxyl-terminal hydrolase 17
[Homo sapiens]

(NCBI Reference Sequence: NP_958804.2) having the following
sequence (SEQ ID NO:
EWQFNHESKL TSSRPDAAFA EIQRTSLPEK SPLSSEARVD LCDDLAPVAR

amino acid
MEDDSLYLGG

QLAPRKKLPL

KCCMLCTMQA

KQVDHHSKDT

VKPEELNGEN

LDMQPYMSQQ

SVLSQQAYVL

DERLVERATQ

EQQSSLINLS

35)

SSRRPAAVGA GLONMGNTCY ENASLQCITY

HITWALHSPG

TLIHQIFGGC

AYHCGLCLQR

NTGPLVYVLY

FYIQKSEWER

ESTLDHWKFP

STTRTDQESV

HVIQPSQALA

WRSQIKCLHC

APASKTLTLH

AVLVHAGWSC

HSESVSRGRE

QEQNKTKPEF

NTGTLASLQG

AGFHRGKQED

HGISDTEDPY

TSAKVLILVL

HDGHYFSYVK

PRALGAEDTD

NVRKVEGTLP

RTRRSKGKNK

TPPLANYMLS

AHEFLMFTVD

LDIALDIQAA

KRFSDVIGNK

AQEGQWYKMD

RRATQGELKR

PNVLVIHQSK

HSKRALLVCQ

REHSQTCQRP

AMKKACLPGH

QSVKQALEQL

LAKNVQYPEC

DAKVTACSIT

DHPCLQAPEL

YKCGMKNHHP

(USP17L2)

a different isoform of the protein, or a polypeptide having at
least 80%, 82%, 85%, 86%, 88%, 90%, 92%, 94%, 95%,
97%, 98% or 99% amino acid sequence identity thereto.
[0165] In embodiments, the pro-viral factor comprises a
dystrophin isoform Dp427m (DMD) [Homo sapiens|

(NCBI Reference Sequence: NP_003997.2) having the following amino acid
sequence (SEQ ID NO:
MLWWEEVEDC YEREDVQKKT FTKWVNAQFS KFGKQHIENL FSDLQODGRRL LDLLEGLTGQ

KLPKEKGSTR

KNVMKNIMAG

FDWNSVVCQQ

QQVSIEAIQE

YTQAAYVTTS

TLQAQGEISN

QEQMNLLNSR

PDLEDLKRQV

ANICRWTEDR

QKLAVLKADL

STAQISQAVT

RKRLDVDITE

SRSAQALVEQ

QLEQMTTTAE

GQGPMFLDAD

KLSIPQLSVT

EFEEIEGRWK

SEILKKQLKQ

MCQQVYARKE

KRAKEEAQQK

VHALNNVNKA

LOQTNSEKIL

SATQRLEHAF

VEMLPRPPKV

DPTRSPFPSQ

DVEVVKDQFH

WECLRVASME

QOHKVLQEDL

WVLLODILLK

EKKKQSMGKL

TTQPSLTQTT

LHSWITRSEA

MVNEGVNADS

NWLKIQPTTP

FVAFTNHFKQ

DYEIMEQRLG

KLSSQLVEHC

CRLLVSDIQT

ALKGGLEKTV

EAKVKLLTES

36) :

LRVLQNNNVD

LSWVRQSTRN

NIARYQLGIE

TKEEHFQLHH

HLEAPEDKSF

THEGYMMDLT

KQSNLHRVLM

EQEQVRVNSL

WQRLTEEQCL

YSLKQDLLST

VMETVTTVTT

VLQSPEFAIF

IKQASEQLNS

SEPTAIKSQL

VESDVQAREK

ELQALQSSLQ

QKLEEQMNKL

IQPSLNSVNE

SLOQKDLSEMH

VNSVIAQAPP

LVNIGSTDIV

YPQVNVINFT

KLLDPEDVDT

QMHYSQQITV

GSSIMESEVN

AHQGRVGNIL

DLQONQKLKEL

THMVVVVDES

FSAWLSEKED

LEKNKSVTQKT

REQILVKHAQ

RKEGNFSDLK

RWIEFCQLLS

KICKDEVNRL

ELQTIFDTLP

EQQSGLYYLS

RKIQNHIQTL

GGQKIKNEAE

EWMTQAEEEY

VAQEALKKEL

DGNHKLILGL

TSWSDGLALN

TYPDKKSILM

SLAQGYERTS

LDRYQTALEE

QLGSKLIGTG

NDWLIKTEER

SGDHATAALE

AVNKIHTTGF

EAWLDNFARC

EELPPPPPQK

EKVNAIEREK

ERLNWLEYQN

SDLQPQIERL

PMRYQETMSA

TIVKEMSKKA

KKWMAEVDVF

PEFASRLETE

LERDFEYKTP

ETLITNYQWL

IWNIILHWQV

ALIHSHRPDL

YITSLFQVLP

SPKPRFKSYA

VLSWLLSAED

KLSEDEETEV

TRKMEEEPLG

EQLKVLGDRW

KDONEMLSSL

WDNLVQKLEK

KRQITVDSEI

AEKFRKLQDA

NIIAFYNQLQ

KIQSIALKEK

IRTWVQQSET

PSEISRKYQS

LKEEWPALGD

LKELNTQWDH

DELQKAVEEM

CTRLNGKCKT
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-continued
LEEVWACWHE LLSYLEKANK WLNEVEFKLK TTENIPGGAE EISEVLDSLE NLMRHSEDNP

NQIRILAQTL TDGGVMDELI NEELETENSR WRELHEEAVR RQKLLEQSIQ SAQETEKSLH
LIQESLTFID KQLAAYIADK VDAAQMPQEA QKIQSDLISH EISLEEMKKH NQGKEAAQRV
LSQIDVAQKK LQDVSMKERL FQKPANFEQR LQESKMILDE VKMHLPALET KSVEQEVVQS
QLNHCVNLYK SLSEVKSEVE MVIKTGRQIV QKKQTENPKE LDERVTALKL HYNELGAKVT
ERKQQLEKCL KLSRKMRKEM NVLTEWLAAT DMELTKRSAV EGMPSNLDSE VAWGKATQKE
TEKQKVHLKS ITEVGEALKT VLGKKETLVE DKLSLINSNW IAVTSRAEEW LNLLLEYQKH
METFDQNVDH ITKWIIQADT LLDESEKKKP QQKEDVLKRL KAELNDIRPK VDSTRDQAAN
LMANRGDHCR KLVEPQISEL NHRFAAISHR IKTGKASIPL KELEQFNSDI QKLLEPLEAE
IQQGVNLKEE DENKDMNEDN EGTVKELLQR GDNLQORITD ERKREEIKIK QQLLQTKHNA
LKDLRSQRRK KALEISHQWY QYKRQADDLL KCLDDIEKKL ASLPEPRDER KIKEIDRELQ
KKKEELNAVR RQAECGLSEDG AAMAVEPTQI QLSKRWREIE SKFAQFRRLN FAQIHTVREE
TMMVMTEDMP LEISYVPSTY LTEITHVSQA LLEVEQLLNA PDLCAKDFED LFKQEESLKN
IKDSLQQSSG RIDITHSKKT AALQSATPVE RVKLQEALSQ LDFQWEKVNK MYKDRQGRED
RSVEKWRRFH YDIKIFNQWL TEAEQFLRKT QIPENWEHAK YKWYLKELQD GIGQRQTVVR
TLNATGEEII QQSSKTDASI LQEKLGSLNL RWQEVCKQLS DRKKRLEEQK NILSEFQRDL
NEFVLWLEEA DNIASIPLEP GKEQQLKEKL EQVKLLVEEL PLRQGILKQL NETGGPVLVS
APISPEEQDK LENKLKQTNL QWIKVSRALP EKQGEIEAQI KDLGQLEKKL EDLEEQLNHL
LLWLSPIRNQ LEIYNQPNQE GPEDVKETEI AVQAKQPDVE EILSKGQHLY KEKPATQPVK
RKLEDLSSEW KAVNRLLQEL RAKQPDLAPG LITIGASPTQ TVTLVTQPVV TKETAISKLE
MPSSLMLEVP ALADFNRAWT ELTDWLSLLD QVIKSQRVMV GDLEDINEMI IKQKATMQDL
EQRRPQLEEL ITAAQNLKNK TSNQEARTII TDRIERIQNQ WDEVQEHLON RRQQLNEMLK
DSTQWLEAKE EAEQVLGQAR AKLESWKEGP YTVDAIQKKI TETKQLAKDL RQWQTNVDVA
NDLALKLLRD YSADDTRKVH MITENINASW RSIHKRVSER EAALEETHRL LQQFPLDLEK
FLAWLTEAET TANVLQDATR KERLLEDSKG VKELMKQWQD LQGEIEAHTD VYHNLDENSQ
KILRSLEGSD DAVLLQRRLD NMNEKWSELR KKSLNIRSHL EASSDQWKRL HLSLQELLVW
LQLKDDELSR QAPIGGDEPA VQKQONDVHRA FKRELKTKEP VIMSTLETVR IFLTEQPLEG
LEKLYQEPRE LPPEERAQNV TRLLRKQAEE VNTEWEKLNL HSADWQRKID ETLERLRELQ
EATDELDLKL RQAEVIKGSW QPVGDLLIDS LQDHLEKVKA LRGEIAPLKE NVSHVNDLAR
QLTTLGIQLS PYNLSTLEDL NTRWKLLQVA VEDRVRQLHE AHRDFGPASQ HELSTSVQGP
WERAISPNKV PYYINHETQT TCWDHPKMTE LYQSLADINN VRESAYRTAM KLRRLQKALC
LDLLSLSAAC DALDQHNLKQ NDQPMDILQI INCLTTIYDR LEQEHNNLVN VPLCVDMCLN
WLLNVYDTGR TGRIRVLSEK TGIISLCKAH LEDKYRYLFK QVASSTGFCD QRRLGLLLHD
SIQIPRQLGE VASEGGSNIE PSVRSCFQFA NNKPEIEAAL FLDWMRLEPQ SMVWLPVLHR
VAAAETAKHQ AKCNICKECP IIGFRYRSLK HENYDICQSC FFSGRVAKGH KMHYPMVEYC
TPTTSGEDVR DFAKVLKNKF RTKRYFAKHP RMGYLPVQTV LEGDNMETPV TLINFWPVDS
APASSPQLSH DDTHSRIEHY ASRLAEMENS NGSYLNDSIS PNESIDDEHL LIQHYCQSLN
QDSPLSQPRS PAQILISLES EERGELERIL ADLEEENRNL QAEYDRLKQQ HEHKGLSPLP

SPPEMMPTSP QSPRDAELIA EAKLLRQHKG RLEARMQILE DHNKQLESQL HRLRQLLEQP
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QAEAKVNGTT VSSPSTSLQR SDSSQPMLLR VVGSQTSDSM GEEDLLSPPQ DTSTGLEEVM

EQLNNSFPSS RGRNTPGKPM REDTM

a different isoform of the protein, or a polypeptide having at
least 80%, 82%, 85%, 86%, 88%, 90%, 92%, 94%, 95%,
97%, 98% or 99% amino acid sequence identity thereto.

Example Host Cell Factors for Inhibition.

[0166] In embodiments, the disclosure provides for
nucleic acid sequences useful to inhibit transcription or
translation of mRNA in a host organism, e.g., useful to

NM_183061.3 (SEQ ID NO:

inhibit RNA, or to enhance viral production. The nucleic
acid sequences encode a polypeptides having at least 80%,
82%, 85%, 86%, 88%, 90%, 92%, 94%, 95%, 97%, 98% or
99% amino acid sequence identity to one of SEQ ID Nos.
1-36 or 74-91.

[0167] In embodiments, the nucleic acid inhibits expres-
sion of a Homo sapiens solute carrier family 9 member C1
(SLCIC1), transcript variant 1, mRNA having NCBI Ref-
erence Sequence:

37):

gagtttggag caagtaactg tcagtgaggt tgcagttggt ctgggetgtt tggetgtgag

cgaaatagct gecccccact tetcacttge acaccacggg atactectce tgaggetcceg

gatgattcag atggactgtg

acataaatct gcataaaaat

cagtactgag gacctcectyg

atttttgaac cggcacttgg

tggatgcagt tttgaagtat

catacaatgg atgagtccag

tactgcattt gacatggata

ttcaattcce ggetttttygyg

tcaattactt ttgaagccta

tcccatgeta accgcagetyg

aattaatgga gaaagtctga

ggattttgac caaagactac

tggaatttgt tcatatatta

tcaattttgg atgtcaactg

aattctgtat ctcatctttt

ggccattgtyg ggacttettt

tcttettgaa ttetggactt

tggacttcta attcctgeac

attaaatatc tacttaacat

tyttttgtet cgagttggtce

tgaaatgaag gggatgccta

ttttggatct gacaaagaaa

aacccttgtt gtcaatagat

tgccacatca acaaaatata

caagtctgca gectctgece

gattgagaaa gcaattacac

acatcagaag gtgaaatgtc

agcaatggag ctggccaaca

aaaaacaaca agatggatga tcatatggag attgcttcta
ttttctgaaa catggctgga atatttaagg agtttttttt
aagtcattct aacattgtct ttgatcaget ccattggage
aagactttcc aattcctgtce cctgtgatat tatttttact
taagctttac atcttcacag gtccaaagat acgcaaacgc
acttattttt tcgtatattt acaccagtag ttttctttac
cgtacatget tcaaaagtta ttttggcaga tacttttaat
ttaattatat cttagttctt tggcatctgg catctgtaaa
cccaatggtt attattttca gectatccttyg tgagttcaga
ctataagaga ccttgggett tctagaagec tcatcagttt
tgacctctgt tatatcatta attacattta ctagtattat
aaagtaaaag aaaccatacc ttagctgaag agatcgtggg
tagcaagttt cttgtttgga attctaagtt caaaactgat
tttttggtga tgatgtcaat catataagte tcatcttttce
atatttgtga gttagttgga atgtcaggaa tatttactct
taaattctac aagttttaaa gcagcaattyg aagaaacact
ttctatcacg tattgctttt ctcatggtgt ttactttett
atacatattt gtatatagaa tttgttgata tatactattc
tgattgtttt aagatttctg accettcttt taataagccc
atgagttcag tiggcgetgg atattcataa tggtctgtag
atataaacat ggcccttetg cttgectact ctgatcttta
aatctcaaat attatttcat ggagtgttag tatgcctaat
ttattttgce agtggcagtt actatactag gtcttegtga
aatcggtttyg ttgcacattt caacacttte aagagctaac
ttaaatttga caaagatctt gctaatgctyg attggaacat
ttgaaaaccc atacatgttg aacgaagaag aaacaacaga
cacactgtaa caaggaaata gatgagatct ttaacactga

ggcegtetett gtcagcacaa atagcaagcet accagagaca
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atacaggaat gagattctgt cccagagtgc tgtccaggtg ttggttggtg cagcagaaag
ttttggtgag aagaagggaa aatgtatgag tcttgataca ataaagaatt attctgaaag
ccaaaaaaca dgttacctttg ctagaaaact actacttaat tgggtgtata ataccagaaa
ggaaaaagag ggcccatcaa aatacttctt ttttcgtata tgccatacaa tagtatttac
tgaggaattt gaacatgttg gataccttgt gatattaatg aatatatttc cctttataat
ctcttggata tcccagttaa atgtaatcta ccacagcgaa ttaaaacaca ctaactactg
ttttecttaca ctttatattc tagaggcact acttaagata gcagcaatga ggaaggactt
tttttcacat gcctggaaca tattcgagtt agcaattaca ttaattggca tcttacatgt
aatacttatt gaaatagaca ccattaagta tatttttaat gagactgaag taatagtctt
tataaaagtt gttcaatttt ttcgtatact acgcattttc aagctcatag caccaaagtt
gctgcaaata atagataaaa gaatgagtca tcagaagacc ttttggtatg gaatactaaa
aggctatgtc caaggcgaag cagacataat gaccataatt gatcagatta caagttctaa
acagattaaa cagatgttat taaagcaagt gataaggaat atggaacatg ctataaaaga
gctaggctac ttagagtatg atcacccaga aattgctgtce actgtgaaaa caaaggaaga
aattaatgtt atgctcaata tcgctacaga aattcttaag gcttttgget taaaaggaat
tattagtaaa actgaaggtg ctggaattaa taagttaatc atggccaaaa agaaagaggt
gcttgattct caatctatta tcaggcctct tactgttgaa gaagttctat atcatattcc
gtggetagat aaaaacaaag attatataaa cttcattcag gaaaaagcca aagttgtaac
atttgattgt ggaaatgata tatttgaaga aggtgatgag cccaaaggaa tctatatcat
tatttcagge atggtaaage ttgaaaaatc aaagccaggt ttagggattg atcaaatggt
ggagtcaaag gagaaagatt ttccgataat tgacacagac tatatgctca gtggagaaat
aataggagag ataaactget taactaatga acctatgaaa tattctgcca cctgcaaaac
tgtagtggag acatgtttta ttcccaaaac tcacttgtat gatgcttttg agcaatgctce
tcctectcatt aaacaaaaaa tgtggctaaa acttggactc gctattacag ccagaaaaat
cagagaacac ttatcttatg aggattggaa ctacaatatg caactaaage tctctaatat
ttatgtagta gatataccaa tgagtaccaa aactgatatt tatgatgaaa atctaatcta
tgttatcctc atacatggag ctgtagaaga ttgtctgtta cgaaaaactt atagagcacc
tttcttaatt cctataacat gccatcagat acaaagtatt gaagatttca caaaagtagt
gattattcaa actccgatta acatgaaaac attcagaagg aatattagaa agtttgttcc
taaacataaa agttatctta caccaggatt aataggttca gttggaacat tggaagaagg
cattcaagaa gaaagaaatg ttaaggagga tggagcacac agtgccgcca ctgccaggag
tccccagect tgectcectge tggggacaaa gttcaactgt aaggagtccc ctagaataaa
cctaaggaaa gtcaggaaag agtaagactg ttaagaagac cgaagcatgt attaatgcetg
tggctatgag aggectcctg ctgcagaaac acacttccct acatcaagaa ggagtaactt
caggttggat cctgtgtgga tgatcttggt gctaagcaga aaagaaattt ggaccttgaa
accagcagtt caacatatat actttttgca aaatttcctt gatttaaaat atttgttatt
ttaaatatac aaaacatttt agaaaatctt agagtaaatt ttagtcttaa agccagaaaa
taagtttata gccatctaga tattttgcat attgctctta cagcaataat ggtttggttce

actttatgaa aaataaaatg tattaaaata tagtttaaa
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a different transcript variant of the gene, or a sequence with
at least 80%, 82%, 85%, 86%, 88%, 90%, 92%, 94%, 95%,

97%, 98% or 99% nucleic acid sequence identity thereto.

NM_001004704.2
gctgatggtyg tgattcaaga ttgaactgga agttcaagga ttctcaacte

catgaaggtyg
tcagctggaa
attcttetygg
gtcatgtatg
cagagtctga
ttctecatetg
tctetcaaag
atcctectca
acgatcatca
tttatgcacyg
atcatagatc
cacatcctgg
atcttaattg
cggcacaaag
ccetgtattt
gtgtcagact

gaggtgaaaa

NM 130441.3

Jul. 18, 2024

[0168] In embodiments, the nucleic acid inhibits expres-
sion of an Homo sapiens olfactory receptor family 4 sub-
family C member 6 (OR4C6), mRNA having NCBI Refer-
ence Sequence:

(SEQ ID NO: 38):

ctcatatcaa cacctgagaa atggaaaatc aaaacaatgt gactgaattce

gtctcacaga gaacctggag ctgtggaaaa tattttetge tgtgtttett

tagccacagt gctggaaaat ctacttattg tggtaactat tatcacaagt

ggtcacctat gtattttttt cttaccttct tgtccctttt ggatgtcatg

tcegttgecce caaggtgatt gtagacacce tctccaagag cactaccate

gctgectecac ccagetgttt gtggagcatt tetttggtgg tgtggggate

ctgtgatgge ctatgaccge tacgtggeca tctgtaagec cctgcactac

tgagtccacg ggtgtgctgc ctaatggtag gaggggcttg ggtgggggga

caatgataca acttctctte atgtatcaaa tacccttcetg tggtcctaat

actttatatg tgatttgttt cagttgttga cacttgcctg cacggacacce

gcectettagt taccctcaac agtgggatga tgtgtgtgge catctttett

cgtectacac ggtcatccta tgetcectga agtcttacag ctctaaaggg

ccctetetac ctgecagetee cacctcacgg tggttgtatt gttetttgte

tcttgtacat gaggectgtg gtcactcace ccatagacaa ggcaatggcet

caatcatcac acccatgtta aatcccttga tctatacact gaggaatgca

gtgccatgaa gaaactctgg atgaaatggg aggctttgge tgggaaataa

a different transcript variant of the gene, or a sequence with
at least 80%, 82%, 85%, 86%, 88%, 90%, 92%, 94%, 95%,
97%, 98% or 99% nucleic acid sequence identity thereto.
[0169] In embodiments, the nucleic acid inhibits expres-
sion of a Homo sapiens C-type lectin domain family 4
member C (CLEC4C), transcript variant 1, mRNA NCBI
Reference Sequence:

(SEQ ID NO: 39):

actctgtcac ccaggctgga gtgaagtggt acgattacgg ctcactgcaa tccctgecte

ccaaattcca

caccatgett

ggctagtett

gattataggce

ctcectcaag

gtcaccctge

ccteaggecyg

gtaacatctt

aagggtgtgc

ctggtggtte

ctgtttecact

gctgtccaag

gtgattcteg tgcctcagee tectgagtag ccgaaattac agacgtgtge

ggctaatttt ttggattttt agtagagatg gggtttcact atgttggeca

gaactcctgg cctgaagcaa tccgeccace tcagectece aaagtgetga

acgagccact acacctggec acaaaattct ttaaagaagce caatcccate

agccaagggyg ccacctcacce ctettgttac agcagatcct gectcccaca

tcccaagtge aacctetgte tgaccctgea tggtgtgegg tgccctectyg

cgaagaagga tctaaggget tggettgttt gaaagaacca caccccgaaa

tggagaaagt gatacaagag cttctgcacc cacctgatag aggaagtcca

gcacacacaa tggtgcctga agaagagcct caagaccgag agaaaggact

cagttgaagg tctggtccat ggcagtegta tccatcttge tectcagtgt

gtgagttctyg tggtgcctca caattttatg tatagcaaaa ctgtcaagag

ttacgagagt atcaacagta tcatccaage ctgacctgeg tcatggaagg
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aaaggacata

ctactttatt

gggggctgat

gaaaagaaat

atgggttgac

taaccttgat

tgacattcac

aatgaaatat

ttgatttttt

getgtcacct

gaagattgga

tctactggga

ctggtggtga

tcttettatt

cagacaccat

gagcgttgtg

tgtcatgtac

tctecctgga

aatttatgtg

attacactta

-continued

getgetgece

tgcaatcttyg

tcaacaccag

ttctgggget

acaatgaaaa

cgataataaa

ctcagaagtce

aatgtgtttyg

taagttttgt

tgatataatc

29

aaccccttgyg acttcattte

gactaagagt caaaagaact

ggaagaacag gatttcatca

gtcagatcca gggggtegge

tgtcacattc tggcactcag

tttcegttet tcagaagaat

aatttgcaag atgaagaaga

ggttggcate caccgttgta

acaaggaatyg cccctaaaat

ca

a different transcript variant of the gene, or a sequence with
at least 80%, 82%, 85%, 86%, 88%, 90%, 92%, 94%, 95%,
97%, 98% or 99% nucleic acid sequence identity thereto.

Jul. 18, 2024

agtctagttyg
gttetgtgat
ttcagaatct
gacattggca
gtgaacccaa
ggggctggaa
tctacatata
gaaagctaaa

gtttcagcag

[0170] In embodiments, the nucleic acid inhibits expres-
sion of an Homo sapiens NADH:ubiquinone oxidoreductase
subunit A7 (NDUFA7),

mRNA having the nucleic acid sequence (SEQ ID NO: 40):
agtatcgegyg acggaagatg gegtcecgeca ceegtcetcat ccageggetyg cggaactggg

cgtecgggea tgacctgecag gggaagcetge agetacgcta ccaggagate tccaagcegaa

ctcagectee teccaagete cetgtgggte ctagecacaa getctccaac aattactatt

gcactegega tggcegecgg gaatctgtge ccecttecat catcatgteg tegcagaagg

cgetggtgte aggcaageca gecagagagcet ctgetgtage tgccactgag aagaaggcegyg

tgactccage tecteccata aagaggtggg agetgtecte ggaccagect tacctgtgac

actgcaccct cacggecacce cgactacttt gectecttgg atttecteca gggagaatgt

gacctaattt atgacaaata cgtagagctc aggtatcact tctagtttta ctttaaaaaa

taaaaaaata gagacagagt ctcaccatgt ttecccagget gatcttgaac tcctggecte

aagcgatcct cctgecttga ccteccaaag tgetgggatt

NM_001004749.2

a different transcript variant of the gene, or a sequence with
at least 80%, 82%, 85%, 86%, 88%, 90%, 92%, 94%, 95%,
97%, 98% or 99% nucleic acid sequence identity thereto.
[0171] In embodiments, the nucleic acid inhibits expres-
sion of a Homo sapiens olfactory receptor family 51 sub-
family A member 7 (OR51A7), mRNA having NCBI Ref-
erence Sequence:

(SEQ ID NO: 41):

ctgagcatct ggttectggta aggttaagga gctataaatc cttttggaaa cctaaatcta

agatccgget aacgagcetca tatcteccte attatgtetg ttctcaataa ctecgaagte

aagcttttee ttetgattgg gatcccagga ctggaacatg cccacatttg gttcetccate

cccatttgee tecatgtacct gettgecate atgggcaact gecaccattcet ctttattata

aagacagagc cctegettea tgageccatg tattatttece ttgecatgtt ggetgtetet

gacatgggce tgtcectete cteecttect accatgttga gggtettett gttcaatgece

atgggaattt cacctaatge ctgetttget caagaattet tcattcatgg attcactgte

atggaatcct cagtacttcet aattatgtet ttggaceget ttettgccat tcacaatcce

ttaagataca gttctatcct cactagcaac agggttgcta aaatgggact tattttagece
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attaggagca ttctcttagt gattccattt cccttcacct taaggagatt aaaatattgt
caaaagaatc ttctttctca ctcatactgt cttcatcagg ataccatgaa gctggectgce
tctgacaaca agaccaatgt catctatgge ttcttcattg ctctctgtac tatgetggac
ttggcactga ttgttttgtc ttatgtgctg atcttgaaga ctatactcag cattgcatct
ttggcagaga ggcttaaggce cctaaatacc tgtgtctcece acatctgtge tgtgetcacce
ttctatgtge ccatcatcac cctggctgec atgcatcact ttgccaagca caaaagccct
cttgttgtga tccttattge agatatgttce ttgttggtge cgccccttat gaaccccatt
gtgtactgtg taaagactcg acaaatctgg gagaagatct tggggaagtt gcttaatgta
tgtgggagat aagaacttga acaattaggt aataaattat caaccagtag gcatttactg
tcatttgcta tgtgcttaat gccatagaag tcactaatga aggactggat gatggaagtg
aaaagctatg tagtgcagaa tttataataa agttgagaat ataactgaac aggatagaaa
aaaaagtcaa gagatatata agatatagag gtttaattaa cattttaagg gaagttgaag
gaaaatactt ctgtgatgga gcagctggat ttgagtcaac ccataaagaa tgaatacaat
ttgggcagat tgagattacc attcagttag tatctattaa aaatacagat gatatacaaa
gtctaatcte atactgtcaa ggaaaggtaa aatagctatg aaggatgctg atctgattac
aatagaaagt gaaatttaac agatagcaag tgatattttg gataaaataa gtgaaccaga
ttttggagca cctaaaaaaa gctttgaaaa gtctaaattc aggaggtgtt ggaatgccaa
tttcttcectet acatgataaa tttcatttta agaagagegt gcctgtaaac atggattgaa
tttgggagag atgaggaagg aagattaaca ggagaaagca caataatcct gctgtgaagt
gatgactcag aataggcagg gagagaacaa gatcatttag ctgctgttgt tatttttctg
ttataaaacc aacatgtaaa ttatggaaaa ttcacaaatt taactaagtg actaaaagat
aattttaaac cccctatggt tttgetgttt agttttttte tgtgatttag tetttecctg
cgccttaaaa aaaatcagcc cctctaatat gttcttaaaa attgattcct gcaggacacg
acatttggta ccacaataat tttcactaaa atttatattt taaacttttt ttctcatgta
tagaggaaat acatgatgga aaaatcaaaa gagtatacag ttgaaaatac aatttgaagg
ggggcaaaca agattgatat ggcaatctct ctgggattct aaggtaagag tgttgtaaac
agaaaagaaa agcttttcaa aggaactggg gacttgaatg atgggtttga attttgtctt

gaggatttgg cataggtgac tgaat

a different transcript variant of the gene, or a sequence with
at least 80%, 82%, 85%, 86%, 88%, 90%, 92%, 94%, 95%,
97%, 98% or 99% nucleic acid sequence identity thereto.
[0172] In embodiments, the nucleic acid inhibits expres-
sion of an Homo sapiens chloride voltage-gated channel Kb
(CLCNKB), transcript variant 1, mRNA having NCBI Ref-
erence Sequence:

NM _000085.5 (SEQ ID NO: 42):
gaggatgttyg attgttggaa cacacacctyg tccaggtgca ggggagetgyg aggcetetgtg

agaggagggce cagctcagece acagcaggag gactgacagg ggcectgatgg aggagtttgt
ggggctgegt gaaggctcct cagggaacce tgtgactcetg caggagetgt ggggecectg

tcececegeate cgecgaggea tecgaggtgg cctggagtgg ctgaagcaga agetcetteceg
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cctgggegag gactggtact tcectgatgac ccteggggtg ctcatggcce tggtcagetg

tgccatggac ttggetgttg agagtgtggt ccgagegeac cagtggetgt acagggagat
tggggacage cacctgctee ggtatctete ctggactgtg taccctgtgg ccectegtete
tttectettca ggettetete agagcatcac accctectet ggaggttetg gaatccegga
ggtgaagacc atgttggcgg gtgtggtett ggaggactac ctggatatca agaactttgg
ggccaaagtyg gtgggcctet cctgcaccct ggectgtgge agcaccctet tectegggaa
agtgggcect ttegtgeace tgtctgtgat gatggetgece tacctgggece gtgtgegeac
cacgaccatce ggggagectg agaacaagag caagcaaaac gaaatgetgg tggcagegge
ggcagtggge gtggccacag tctttgcage tcecttcage ggegtectgt tcageatcga
ggtcatgtcet tcccacttet ctgtctggga ttactggagg ggettetttyg cggecacctyg
cggggectte atgtteegge tectggeggt cttcaacage gagcaggaga ccatcaccte
cctetacaag accagtttee gggtggacgt tcecttegac ctgectgaga tettettttt
tgtggcegetyg gggggtetet gtggecatect gggcageget tacctettet gtcagegaat
cttetttgge ttcatcagga acaataggtt cagctccaaa ctgetggeca ccagcaagec
tgtgtactce gctectggeca ccttggttet cgectecate acctacccac ccagegecgg
cegettecta gettetegge tgtecatgaa gecageatcetg gactcegetgt tcegacaacca
cteetgggeg ctgatgacce agaactccag cccaccetgg cecgaggage tcgacccecca
gecacctgtgg tgggaatggt accacccgeg gttcaccate tttgggacce ttgecttett
cctggttatg aagttetgga tgctgattet ggecaccace atceccatge ctgcegggta
cttcatgece atctttgtet atggagetge tatcgggege ctetttgggg agactctcete
ttttatctte cctgagggca tegtggetgg agggatcace aatcccatca tgccaggggg
gtatgctetyg gcaggggcetg cagecttete aggggcetgtg acccacacca tctccacgge
getgetggee ttegaggtga ceggccagat agtgcatgea ctgecegtge tgatggeggt
getggeagee aacgecattg cacagagctyg ccagecctee ttetatgatg geacegteat
tgtcaagaag ctgccatacce tgccacggat tctgggecge aacateggtt cccaccgegt
gagggtggag cacttcatga accacagcat caccacactg gccaaggaca tgecactgga
ggaggtggtc aaggttgtga cctccacaga cgtggccaag tatccectgyg tggagageac
agagtcccag atcctggtgg geatagtgeg aagggeccag ctggtgcagg ccctgaagge
tgagcctect tectgggete ctggacacca gecagtgtete caggacatct tggetgcagg
ctgccccaca gaaccagtga ccctgaaget gtecccagag acttcectge atgaggcaca
caacctcttt gagetgttga acctteatte cctetttgtg acgtegeggg gcagagetgt
gggctgegty tectgggtgg agatgaagaa agcaatttcece aacctgacaa atccgecage
cccaaagtga gccggeccag caagatgaaa cagggcaccece cagetgacct ggtactgagg
ttgggctgag accctgette tettecceca tcaccacctg ceccteccte cageccaget
ccattetttyg gcataacagg caactttaac ctageccaga agaggatgge tcatcctggg
tgggacgatyg gctectgect tgaaagacaa aaatcccacce ttgggcagag ctgagtgtga
gaagatggaa aaccagtatc tgccagttge tcagtgactg gecatcacat taatgaatga
tgagattgga gtacactgtc accaagggca ggcacagatg ccttetgggg ttgtetggtt

cccagtgaga ggctectgag aaaaataaag ctggttccca ga
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a different transcript variant of the gene, or a sequence with
at least 80%, 82%, 85%, 86%, 88%, 90%, 92%, 94%, 95%,
97%, 98% or 99% nucleic acid sequence identity thereto.

NM_005274.3
ctcactteee
cegecgggec
ccectettag
gagggctgge
cttagagaca
cgacccacgg
ctggetecte
gactcaaccyg
atgctcaaca
agaaagtctg
tatgatccag
taacacatgt
tgaattttca

tacaataaaa

NM_018264.4
ctggcagtgt

ggtagctegg
ctagtctect
cacctttaat
ttagectttyg
aatctgttee
aagacatctt
gattcgcaac
atctaaaaga
gtgtcttect
gcaaatggtt
tgagatatge
gcaaaaatgt
agggcgactyg
ggaagaccaa

gtggcggeca
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[0173] In embodiments, the nucleic acid inhibits expres-
sion of an Homo sapiens G protein subunit gamma 5
(GNGS5), mRNA having NCBI Reference Sequence:

(SEQ ID NO: 43):
tcaaccctte ccacaaactg ggaggaaaac tgagacctcec tggtcaccceg
ttttagaaac tcccacaage tctgecttece cteectggte ctcettcagac
ttcttegegyg ctaacggete gegetegggg cegggtgtgg agetggaaca
aaggcgcgca tgegcaccga gggtggagece getgagcaca gaaccggaaa
aagttcggag cccegecccee gocgegegee getgagttgt ctggeccege
cccacgacce accgacccac gaatcggece ggecgtegeg tgcaccatgt
cagcegtegee getatgaaga aagtggttca acagetcegg ctggaggecyg
cgtaaaagtt tecccaggcag ctgcagactt gaaacagttce tgtctgcaga
tgaccctetyg ctgactggag tatcttcaag tacaaatccce ttcagacccce
ttcectttttyg tagtaaaatg aatctttcaa aggtttccca aaccactect
tgaatattca agagagctac atttgaagcc tgtacaaaag cttatccctg
gccataatat acaaacttcet actttegtca gtecttaaca tctacctete
tgaatttcta tttcacaagg gtaattgttt tatatacact ggcagcagca

cttagtatga aacttt

a different transcript variant of the gene, or a sequence with
at least 80%, 82%, 85%, 86%, 88%, 90%, 92%, 94%, 95%,
97%, 98% or 99% nucleic acid sequence identity thereto.
[0174] In embodiments, the nucleic acid inhibits expres-
sion of an Homo sapiens tRNA-yW synthesizing protein 1
homolog (TYW1), transcript variant 1, mRNA having NCBI
Reference Sequence:

(SEQ ID NO: 44):
catggetgee cacaggtetg caggcacteg gtacgccget aacgeggcega
tgcgtetege ggtaccagtg cgaatcateg ggctatccag gtcecgagate
gtcggetetyg aggaggatgg atccttetge ggatacatgg gacctettet
atcattatgg ataaacaggt tttacattta tttgggcttt getgttagca
gatttgtgtce cagattgtca tcaagacgca gggcaagaac ttacaggaaa
aaaagcagct caggatttga tgacaaatgg ttatgtctcece cttcaagaga
tgtgtctgga gtgaagattt tttatggtte tcagactgga acagcgaagg
agttcttget gaagcagtta catcectgga tctgectgtg gecattatta
atatgatcca gatgatcatce tgatagaaga ggtgactagt aaaaatgtct
ggttgcgaca tacactgacg gectaccaac tgaaagtgca gagtggttet
agaggaagca tccattgatt ttegatttgg caaaacttac ctgaagggta
ggtatttgge ctgggaaatt ctgcctatge tagccactte aacaaggttg
tgacaagtgg ctctggatge ttggegegea tegtgtgatg agtcgagggyg
cgacgtggtt aaaagcaage acggcagcat tgaggccgac ttcagagcat
gttcatctcee cagctgcagg cacttcagaa aggggagaga aagaagtect

ctgcaagaaa ggcaaatgtg aatctcacca acatggctca gaggagaggyg
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aggaaggatc tcatgagcag gatgaattgc atcatagaga caccgaggag gaagaaccct

ttgagagcte cagtgaagaa gagtttggtg gtgaggacca tcagagccta aattccattg
ttgatgttga agatttgggc aaaattatgg atcatgtgaa gaaagaaaag agagaaaagg
aacagcagga agagaagtct ggtttgttca ggaacatggg gaggaatgaa gatggtgaaa
gaagagctat gataactcct getctecgag aagcccttac taaacaaggt tatcagttga
ttgggagcca ctegggggtyg aagetttgea ggtggacaaa gtccatgete cgagggagag
gaggttgtta caaacacaca ttctatggaa ttgagagcca tcgctgcatg gaaaccaccc
cgagettgge gtgtgetaat aaatgtgtet tetgttggeg geaccacace aaccecegtgg
gecactgagtyg gcggtggaag atggaccage ctgaaatgat cttgaaggaa gccattgaaa
accatcagaa catgattaag cagtttaaag gagtaccggg cgtcaaagca gaacgcetttg
aagaaggaat gacggtaaag cactgtgecat tgtcectegt gggagaacca ataatgtacce
cagagatcaa caggtttttg aagctactce accagtgtaa aattteccage ttectggtca
caaacgcaca atttecctgeg gaaatcagga acctegagec ggttactcag ctgtatgtca
gtgtggatge cagtaccaaa gacagcctga agaaaatcga ccgeccactce ttcaaggatt
tctggcagag attccttgac agtttaaaag ccttggecagt caagcaacaa cgaactgtcet
acagactgac gctcgtgaaa gcatggaacg tggacgaget ccaggectac gegcagetceg
tgtccctggyg gaatcctgac ttcatcgaag tgaagggegt tacctactge ggagaaagtt
cagcaagcag tcttaccatg geccacgtge cctggcatga ggaagtggta cagtttgtece
acgagttggt ggatctgatc cccgaatatg aaattgecatg tgaacacgaa cactctaatt
gectectgat agcacacaga aagtttaaaa ttggtggtga atggtggaca tggatcgatt
ataaccgett ccaggagete atccaggaat atgaagatag tggtggatca aaaacgttca
gecgcaaagga ttatatggec agaactccte actgggcatt atttggtgec agtgaaagag
getttgatce caaggacaca agacatcaga gaaagaacaa atcaaaggcet atttetggat
gttgagatta tctgatttca aggtactgaa ggacaaaaac ttggatggcc tcaaaaggtt
cttgaacacc actgtgatte tccaaggacg aattacgtaa attatacttt catacaaagg
agacgataag gcagtaaaca tggagacacg ggggacageg tccacactca gagggectgg
gccacagece cgatgtttet tttcagaact cagccccttt cctgatttta cttcetaagag
gaaaattatt ttggggagga actacacagt cgtgattaga atttatctga tggttttgta
ttataacttg taagacctge cagaatgcta gtecccgagag tgtcagacaa ggaagaagte
cctgggacte ttececttac ceggecctta gatttcatgg agcagecact tagcattgaa
ttgcactacce ctgagctaaa cgtgtetgtg ctttectaaga taagagettg atccctttet
tctatcttaa gacagcacct cctgaaaaga atcgaagttg tcacaactct caattatttt
ttaaatactg catagattga gttttggttt attaccaacc cttecccagaa ttgegttgga
tctaaaacta ctagatctca tcccattece atgtaaatta ccacagaccg cagtaccggg
getggagegyg agtgaagetg tcetgetgtaa gaggagtgge catgtgaggyg catggagtca
ttagtctcac aaacacactt tggactgaag aggatcattt ctttttgtte gtgaggtcac

tgtccaggee tctcatatca tgaccagacg gegggtetece atcttettte actcetgtgg
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cecctggetge tttacacaat ctgttctata aggttcaggt gttttcaagt tggaaagatc
ataaatactc aaaattgttt tcaagttagc aagttctttt aacagtcttt tatgcaaaaa

ttgaattaat aaaataatct tttgtaaaga

a different transcript variant of the gene, or a sequence with
at least 80%, 82%, 85%, 86%, 88%, 90%, 92%, 94%, 95%,
97%, 98% or 99% nucleic acid sequence identity thereto.
[0175] In embodiments, the nucleic acid inhibits expres-
sion of an Homo sapiens RAB42, member RAS oncogene
family (RAB42), transcript variant 1, mRNA having NCBI
Reference Sequence:

NM _001193532.3 (SEQ ID NO: 45):

ctagtttagt ccctttatce tgtgaagtag gggtcatcat tageccccett ttacagagga
gagaattgag gcttcgagag agagaaactt ggccaggagt ttccactegg tcecgacgecc
teggtgecce gecgggtacg gtggetggge geggggageg gggggceggceg ccggceggggce
ceccgggeagg ggcggggteg gggegcggac aaaaccgcecg cggggceggceg gggtggcgga
cgeggecatyg gaggcecgagg getgeegeta ccaatttegg gtegegetge tgggggacge
ggeggtggge aagacgtcge tgctgeggag ctacgtggca ggegegectyg gegeccegga
gecggagece gageccgage ccacggtggyg cgcecgagtge taccgecgeyg cgetgeaget
gegggecggyg ccgegggtcea agetgcaact ctgggacace gegggecacyg agegettcag
gtgcatcacce aggtcctttt accggaatgt ggtgggtgte ctgctggtet ttgatgtgac
aaacaggaag tcctttgaac acatccaaga ctggcaccag gaggtcatgg ccactcaggg
cceggacaag gtcatcttee tgetggttgg ccacaagagt gacctgcaga gcacccegetg
tgtctcagee caggaggecg aggagctage tgectcectg ggcatggect tegtggagac
ctcggttaaa aacaactgca atgtggacct ggectttgac accctegetg atgctatcca
gecaggcecectyg cagcaggggg acatcaagcet agaagaggge tgggggggtyg tceggetcat
ccacaagacce caaatcccca ggtceccccag caggaagcag cactcaggece catgcecagtg
ttgactctag gagagaaagg gttaaagcag tcccagectt ageccacctyg gtgggatggg
gagtgttaat atctctctgg aggacaaatg acagaagggt tcatataaac agtatcctga
cacagtcatg cttecctggat tttggagteg aggctttcta cagaaaagaa agttctgatg
geccaggcatyg gtggcetcacg cctgtaatce tagcattttt ggaggccaag gacagtggat
cacctgaggt caggggtteg agaccagect ggecaacatg gtgaaaccect gtctctacta
aaaatacaaa aattagccag gegtggtggt gecatgectgt aatcccagtt actccagagg
ctaaggcagg agaattgctt gaacctggga ggcagagatt gecagtgagece aagactgege
cactgcacte cagcctggge aacagagtga gactcetgttt caaaaaaaaa aaagaaaaga
aaagaaaggc ctgagagacc agatgtgcaa ctteetgtec ttgagectca gtgtccctat
ctatcgatgg ggctcataaa agatcccace ttgaagggag gtggtgacca caaatgagac
agtggacagg atgtgctcac ccagagectyg ccgegetgtg aattgaatga caaaagetcet
cattcccact cectttttet tggetgegat gtggecacte tggecageatt cctgggetca
gacactgaga agccagcgtc aggaagctga tgcatgggca aaggcaggtyg cggggaattce

cagggggage ttggettgga ggettettat gtectcagge taaaatgatt ctgggcatgg
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gattaatatg tgacgtcaaa cccagggttg ctggccaatg cccccccgac caggcccagg

ggctgaaaaa tggatgttgg aggctgggat gaacatgaat gtgtagcaac tatgttggge
acacagtgge cactgtgatg agccaccaag atcccccttt ctggetgggg aacccatcaa
cectetecce agetgetgga gtgecactgg atgatggact tcagettgee ccactctcetg
ggaaaggccee tcccttcagg gcagettgta tccaaagtte atctectggyg gggecttaaa
ggactcecte ttgccccage tetggacaac tctgaaagte aaaaccaact ttatcagtet
ctgtgggett cattgaggac actgttgtga catcatagec aagttatcce cttgcccaat
cctgettect tttettecce aaacaggtat ccatttcaag aatatccect aataaacatce

tgcacactca tctcca

a different transcript variant of the gene, or a sequence with
at least 80%, 82%, 85%, 86%, 88%, 90%, 92%, 94%, 95%,
97%, 98% or 99% nucleic acid sequence identity thereto.
[0176] In embodiments, the nucleic acid inhibits expres-
sion of an Homo sapiens hyperpolarization activated cyclic
nucleotide gated potassium channel 3 (HCN3), transcript
variant 1, mRNA having NCBI Reference Sequence:

NM_020897.3 (SEQ ID NO: 46) :

gattccgage ctacgacgec tccgctagag cccegegggge tgegecgact cctgetetgg
aggggttgceg ggtacctgat ggccacagag ggctctagga ggccgagegt gtaagegggg
tgggegecat ggaggcagag cageggecgg cggcgggggce cagcgaaggg gcgacccctg
gactggaggce ggtgectcce gttgetccce cgectgegac cgeggectca ggtecgatec
ccaaatctgg gectgagect aagaggagge accttgggac getgetccag cctacggtca
acaagttcte ccttegggtg tteggeagee acaaagecagt ggaaatcgag caggageggg
tgaagtcage gggggectgg atcatccace cctacagega cttecggttt tactgggacce
tgatcatgct gectgetgatg gtggggaace tcategtect gectgtggge atcaccttet
tcaaggagga gaactccceg ccttggateg tcttcaacgt attgtetgat actttettece
tactggatct ggtgctcaac tteccgaacgg gcategtggt ggaggagggt getgagatce
tgctggcace gegggecate cgcacgegcet acctgegeac ctggtteetg gttgacctca
tctettetat cectgtggat tacatcttee tagtggtgga getggageca cggttggacg
ctgaggtcta caaaacggca cgggccctac gecategtteg cttcaccaag atcctaagece
tgctgagget getcegecte teccgectca teegetacat acaccagtgg gaggagatcet
ttcacatgac ctatgacctg gecagtgetyg tggttegeat cttcaaccte attgggatga
tgctgetget atgtcactgg gatggetgte tgecagtteet ggtgeccatg ctgcaggact
tcecctecega ctgetgggte tcecatcaace acatggtgaa ccactegtgg ggecgecagt
attcccatge cctgttcaag gecatgagece acatgetgtg cattggetat gggcagcagg
cacctgtagg catgeccgac gtectggetca ccatgetcag catgatcgta ggtgccacat
getacgcecat gttcatcegge catgccacgg cactcatcca gteccctggac tettecegge
gtcagtacca ggagaagtac aagcaggtgg agcagtacat gtecttecac aagetgecag
cagacacgcg gcagcgcate cacgagtact atgagcaceg ctaccaggge aagatgtteg
atgaggaaag catcctggge gagctgageg agecgcetteg cgaggagatce attaacttca

cectgtegggyg cctggtggece cacatgecge tgtttgecca tgcegaccce agettegtca
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ctgcagttct caccaagctg cgctttgagg tcttcecagec gggggatctce gtggtgegtg
agggctcegt ggggaggaag atgtacttca tccagcatgg getgctcagt gtgetggecce
gcggegedeg ggacacacgce ctcaccgatg gatcctactt tggggagatc tgcctgctaa
ctaggggcceg gcgcacagcce agtgttceggg ctgacaccta ctgeccgectt tactcactca
gcgtggacca tttcaatgct gtgcttgagg agttccccat gatgecgeegg gectttgaga
ctgtggccat ggatcggetg ctccgcatcg gcaagaagaa ttccatactyg cagcggaagc
gctccgagee aagtccaggce agcagtggtg gcatcatgga gcagcacttg gtgcaacatg
acagagacat ggctcggggt gttceggggtce gggccccgag cacaggagct cagcttagtg
gaaagccagt actgtgggag ccactggtac atgcgcccct tcaggcaget gctgtgacct
ccaatgtggce cattgccctg actcatcage ggggccctet gecectetcece cctgactcete
cagccaccct ccttgetege tcetgcttgge getcagcagg ctctccaget tcccegetgg
tgccegteceg agetggcecca tgggcatcca ccteccegect geocegeccca cctgeccgaa
cectgecacge cagcctatce cgggcaggge gctcccaggt ctcectgetyg ggteccecte
caggaggagg tggacggcgg ctaggacctc ggggccgccce actctcagec tcccaaccct
ctctgectca gegggcaaca ggcgatgget ctectgggeg taagggatca ggaagtgagce
ggctgcctee ctcagggetce ctggccaaac ctccaaggac agcccagccc cccaggccac
cagtgcctga gccagccaca cccceggggte tccagettte tgccaacatg taaaaccttt
gagtacatcc agccttagtt cttggggtgce agtagtatgt acccaagggc agatgecctcet
tggggaaggc catggggacc tgaaacattg ccccatggaa atgtcgaccce tgtgeggaca
ttccegeatac tgccatgaag acggtctctyg tgtcctcage tcaagaatcce tgtagettgt
cccatcataa tccattcacce cgttcatcat gtgtactgag cagctaccat gttcaaggta
atatgccagg cgctgtatgt ctccactgec aagtagaagt gactcaaaac cctctgacaa
ggatattcce ttggctatgg tcctgccagg tgcaggccca ggcccatgac cccaccttta
ctaagcacaa gtacttgcca ctgccatcac tgccaagtaa ctagatgtct ctgtttccct
gccaatgatc ctgcaggttc tgcceggtcet ggttatctte ctgttccetgt agcatagcca
ggcactgcca gtcacctgtg cccccattge tgtcagcaga tgtcettgggt cctgagtgtg
ggtatccact tttaccecgct cactgccacc tgtggacact ctgtgtctac cctctgagtg
ggaacatact tctaagttcc ctgcagtctc tgtcctgtgg tagaccatct ttttgtaaac
tgcgagette ctetteccctg taccctetge cccagtegtg accccctaaa agttaagggg
tagttggcac ctccttatta atatgccage ctagatccece cccggtggag gggcaaatgg
ctgaatcctt gtgtgatatt tttttetteg cttgtttatt tattcattta tttaattgta
tttattcatt tactaacttt atgtgttacc aattaatttt gtttacccat tcctttatee
atccctcocce tecttttcag gtaaggagac aggaggagta ggaggaggca gggcctctcece
atgccagcct ctgtggtect tgcccaaacc catcagcgca atacttgaac cttcetcccag
gtaggggcag gaggagccac atgagagagg gagaaggacc gcgtttacct ttagagtttt
gttttgtttt ttccttctga gtttgetgtt ggtgcaggaa taagggaaag gcccaaggta

tccaagectyg gggaagggca ggccagecag cacctcetgec ttcetcaggga caagagtagt
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cctttaccac cctcactctg cctgtcccet ctectactet acagcattaa agactgtggg
accaggaccc taagtctcect ttecttetgg gtggggagtt ctggggttet tggtgtgtgg

gagaagtttt ataattgctt ccaaacagct gggtttaaat ataaaataga cacactca

a different transcript variant of the gene, or a sequence with
at least 80%, 82%, 85%, 86%, 88%, 90%, 92%, 94%, 95%,
97%, 98% or 99% nucleic acid sequence identity thereto.
[0177] In embodiments, the nucleic acid inhibits expres-
sion of an Homo sapiens RAS protein activator like 1
(RASAL1), transcript variant 1, mRNA having NCBI Ref-
erence Sequence:

NM _001193520.2 (SEQ ID NO: 47):

gtgtttaact ggaaactaga acgagatgga aggggatgtt caaggcccct cccttgactce
tgaacggacc cccagggaac atgcgacect ctetetggeg acgectceca cccaccacta
atacttgete ctggaccggg gggcegeggag gttggagaga ggagctacce gggtcetegga
caggcggcac tgggaccacg aggcagggag ccaggcttga agcaggtgac atgtagacgt
ccectggtee agecteggaa cctgagegee cttetgectg gaaagtttgt ggetaggege
catggccaag agcagctcece tgaatgtteg cgtggtggag ggcegegege tgectgcecaa
ggacgtgtcet gggagcageg accectactyg cctagtgaaa gtggacgacyg aggtggtgge
caggacagct actgtectgga ggagectggg ccecttetgg ggggaggagt acacggtgca
cctgectetyg gatttecace agetggectt ctacgtgetg gatgaggaca ctgtegggea
cgacgacatce atcggcaaga tctegetgag cagggaggeg attacagecg acccccgagg
gattgacagc tggattaact tgagccgagt ggacccagat gcagaagtge agggtgagat
ctgectgtca gtgcagatge tggaggatgg gcagggecge tgectteget gecatgtget
tcaggccagg gacctggete ccagagacat ctetggeaca tetgaccecat ttgcacgtgt
gttttgggge agccagagcet tggagaccte aaccatcaag aagactcget tcecgeactg
ggatgaagtyg ctggagctge gggagatgece aggtgccceg tecccactge gggtggaget
ctgggactgg gacatggtgg gcaagaatga cttettggge atggtggagt tctctccaaa
gaccctecag cagaagcecac ctaaaggctyg gttcegecte ctgeccttte ccagagecga
ggaggattct ggggggaacc tgggtgccct gegagtgaag gtacgectga ttgaggacceg
cgtectgece teccagtget accagectcet catggagetg ctcatggagt ctgtgcaggg
gccagcagag gaggacactg ctagcccctt ggetttgetg gaagagetga ccttggggga
ctgcegecag gaccttgeca ccaagetggt gaaactettt cttggecggg gactggetgg
gegetttetyg gactatcteca cecggegtga ggtggetegg accatggacce ccaacaccect
cttecegttet aactcectgg catccaagte gatggaacag tttatgaage tcegtgggeat
gecctacetyg cacgaggtee tgaagectgt gattageegt gtetttgagyg agaagaagta
catggagetyg gatcectgea agatggacct gggecgeace cggaggatct ccttcaaagg

cgcactecteg gaggagcaga tgcgggagac cagectgggg ctgetgacgg gcetacctggg
geccategty gacgecateg tgggctcegt ggggegetge cegeccgeca tgegectage
cttcaagcag ctgcaccgge gagtggagga gegcttecee caggccgage accagcagga

tgtgaagtac ctggccatca gtggatttet cttettgega ttettegeac ctgccatcct
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taccccaaag ctgtttgacce ttecgggacca acacgcggac ccccagacta gccgctcact

getgttgett geccaaggetg tgcagagcat tggaaacctg ggccagcagce tgggecaagg
caaggaactyg tggatggcce cectgeacce cttectgetg cagtgtgtet cacgtgtgag
agacttcctyg gaccggetgg tggatgtgga tggggatgaa gaagetggtyg tcccagecag
ggcecctgtte cecgeectegg ccattgtteg agaaggctat ctgctgaage gcaaggagga
gectgecgge ctggecacge getttgectt caagaagege tacgtcetgge tcagegggga
gaccctetee ttetecaaga gtcectgagtyg gcagatgtgt cactccatcce cegtgtetea
catcegegee gtggagegeg tagacgaggg cgecttecaa ctgecccacg tgatgcaggt
ggtgacgcag gacggcacgg gggcgctgca caccacctac ctccagtgca agaatgtgaa
tgagctcaac cagtggetet cggecttgeg caaggccage geccccaace cgaacaagcet
ggcegectge cacceeggtg cectteegecag cgegegetgg acctgetgeco tecaggetga
gegetcagee geeggcetgea gecgtacaca ctcagetgte accctggggyg actggagtga
cccactggat cctgatgetg aggeccagac agtgtategg cagetgetcee tgggggggga
ccagctcagg ctgaaattac tggaggatte taacatggat acaactctgg aggcagacac
aggggcctgt cctgaggtee tggeccggea aagagcagea actgeccgece tgetggaggt
getegeagac ctggategtg cccacgagga gttccagcag caggagegayg ggaaggegge
cctgggecce cttggeccct aaggaaatge cagagctage ceggaaggag gagcaagage
cagggggecce tctteagege atcctgecce gggagtetee tgtetecttyg gacctetttg
attctgtggt ttggaggete ccagagacgt gectagteet gtgtgecttyg agtccagaac
tcagggcatg gaagcecttt ggcaggggece agecttgeac tgagtgaaac ttgccctetg
gettgattca gactggagtg gataggataa ggaacctgac ttatttgact gagactgggg
tctetactte accaaactgg cctctateca taccaaggag gecagectgg ccctgagetg
ctggatacag ctggacctga attcctgatg cccatgtgat gttgttgece cagatgggca
ctaaatggce tcactectte ctgtttteat gtetgectaat cectataace tcactgatte
ttctgtacce tgcccttgge ctaggactce aaccacaage ttccagaatce aggtgcccte
aggaagaacc aaggctgggt gggggtccag tgtgecaaac tcagaccett ggagectggg
agaccttggyg ccaggetgtt tatctetete tgggtctcag attacectgt ataaaaagag

gagggaaagt cta

a different transcript variant of the gene, or a sequence with
at least 80%, 82%, 85%, 86%, 88%, 90%, 92%, 94%, 95%,
97%, 98% or 99% nucleic acid sequence identity thereto.
[0178] In embodiments, the nucleic acid inhibits expres-
sion of an Homo sapiens UL16 binding protein 1 (ULBP1),
transcript variant 1, mRNA having NCBI Reference
Sequence:

NM 025218.4 (SEQ ID NO: 48):
gtatcecctge gegeggeggg cegggcetggyg cagetttata aacagecgtyg gtgtgagect

cgaagggaac catcagcgece tectgtecac ggagetecag gtctacaatg gcageggecg
ccageccege gttecttetg tgectecege ttetgeacet getgtetgge tggteceggg
caggatgggt cgacacacac tgtctttget atgacttcat catcactect aagtccagac

ctgaaccaca gtggtgtgaa gttcaaggece tggtggatga aaggcctttt cttcactatg
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actgtgttaa ccacaaggcc aaagcctttg cttctetggg gaagaaagtc aatgtcacaa
aaacctggga agaacaaact gaaacactaa gagacgtggt ggatttcctt aaagggcaac
tgcttgacat tcaagtggag aatttaatac ccattgagecc cctcaccctg caggccagga
tgtcttgtga gcatgaagcc catggacacg gcagaggatc ttggcagttc ctcttcaatg
gacagaagtt cctcctcttt gactcaaaca acagaaagtg gacagcactt catcctggag
ccaagaagat gacagagaag tgggagaaga acagggatgt gaccatgttc ttccagaaga
tttcactggg ggattgtaag atgtggcttg aagaattttt gatgtactgg gaacaaatgc
tggatccaac aaaaccaccc tctctggccce caggcacaac ccaacccaag gccatggceca
ccaccctcag tccctggage cttctcatca tcetteoctetg cttcattcta getggcagat
gaggagagtt gtttagagtg acaggtggaa agtgatatca agaagcctct gttagecctgg
tctgggtect gectcteccctt cagggaggcc gcoctgtctac tcaccactgt gectttetgg
aaagcaggag ttcaagcctt agcaagccca gaggccccca gcagacgatg aggacattgt
cggctcaaca tctcaggcca ctcattacct tcgctcatga tcccagcage catttttett
aacaccttct gccactttcect gtecggtgcta atggatggaa ctcctgcaca agttttaact
gaacaagaaa tcccagcaaa aggcattttt ttttctactt ctttgattgt agaaaagcag
acacttctct gaaacatgac cttattcttc caaacagtat cgctagtaaa atagcatgct
ggacttcaga cctcagggat ccttttgatg cactgaccag gaattgtgat aatccttttce
atttttatgg ctttttacag tttctcattc tgtcaaccat attgaagtga agtggcatag
tcttecactca ctgtaatctce cagctcctgg gctcaagtga tcctctagac tcagectcta
gaatagctgg gactacaggc acatgccacc aggactggca aactgtttta tttttaggta
gaggtagggt cttectatgt tgcccaggat ggtcttcaaa tcttggtctce gagcaatget
accaccttgg cctcccaatg ctctgggatt acagacatga accacagtgce ctgttgtaga
aatttttaat tatttaatat gaaaatatta cattcatgat tattttattt agtaaataaa
ataatagaga gcccagaaat caacctgcac acctaccgcc atctaatctt caatagaaat
gggcaatgtg ggaaagactc cctattcgaa aattagtgct ggaatatctg gccaaccata
tgcagaagaa tgaaactgaa cccctacttc tccccatata tgtaaaataa ttcaatatgg
atgaaagatt taaatataag tactaaaact gtaaaaatcc tggaatataa cctaagaaat
accaatgtgg acatagggcc tggcaaagat ttcatgaaga agacactaaa aacaattdgca
acaaaaacag aaattgacaa atggggcctc attaaactaa agagcttctg cacagaaaaa
gaaactagca acacagtaaa cagacagcct gtagaatggg gaaaactatt tgcaaactct
gcatctgatg aaggtccaat atccagaatc tacaaggaac ttaaacaatt caacaagcaa
gaagaaaaaa cccaattaaa attgggcaaa ggcatgaaca gacacttttc aaaagaagac
ctacaattgg ccaacaaaca tgaaaaaatg ctcagtatca ctaatcatca gataagtgca
aatcaaaact gcaatgagtt accatctctt accagtcaca aagtcagaga tggtggtgag
gctgcagage aaaagaaaca gacactgttg gtgggaaagc aaacttgttc agccactatg
gaaagcagtt tggagatttc tccaagaact taaaatagaa ctaccattca atcccgcaat
cccactactc gggatatacc cacaggaaaa gaattcattt tatcaaaaag acacctgcac
caatatgttc attacagtgc tattctcacc agcaaggaca gagaatcaat ctaagtgccc

aacaacagta aattcaatga aaaaaaatgt ggtacataga tacgatggaa aactatgcag



US 2024/0240185 Al Jul. 18, 2024
40

-continued
ccatgaaaca caagaaaatc atgtcctttt cagcaacatg gatgcaacta gaggctatta
tcctaagcaa cctaatgcaa gaacagaaaa ccacatactg catcttccca ttggaaagtg
gcagctaaac attaaattcg catgaaccac agatgctgga gatcaccaga ccggggagag
aagaggggca cctgggctga aaaacacacc tgttgggtat catgcttact gtctgggcga
tgggatcatt gggacaccaa gcctcagctt ctcaaattct acccatgtaa caaacctgta
tatgtacctt gtattatata ggttgaaatt aaagatgaat aaataaaata aaatgacaca
aggccaaaaa caaatgggtt taactgacca gagcgagaga actctgcact atgaacccaa
acccagctca aaaagataaa atctagtcat ttaagataat cataagttgt atgatgataa
ttgtataaaa atttgtatga tgataattgt ataataatta tacatgaaag tcccaaaacc

ctacaattaa acactgtata atggaattac a

a different transcript variant of the gene, or a sequence with
at least 80%, 82%, 85%, 86%, 88%, 90%, 92%, 94%, 95%,
97%, 98% or 99% nucleic acid sequence identity thereto.
[0179] In embodiments, the nucleic acid inhibits expres-
sion of an Homo sapiens macrophage immunometabolism
regulator (MACIR), transcript variant 1, mRNA having
NCBI Reference Sequence:

NM _001316968.2 (SEQ ID NO: 49):

cecttggeeg ctgttecege accgegggge agegggectg gaggecccett tgagaagtag
ctttececcegyg ceggeggeac ctttggetge gtgeccggece gegetcaggg tgcgactgece
cgggtcagat agcacctcag ggcgagecce ggeggtetga tetegecgac cctectegte
ctggttgcaa ccegegtgeg aggecgeceg cgecctecga gtgtetgecg gtgcagtggg
ggtggactgg ccggetgtgg cegtgtgtge gegtgtggat tggggecegyg tccgagecag
aagcttaage ggcagatgte gggcattgece accctegece cacctgtege gggtggactt
tggggcagta cctggagtag aacagaaaaa ttattatgtce tgtgttcect tgggactcat
tggaaattgt acagtgacat cttctgggat ttagtctgga ttgtgcagac tggtgcttaa
aatggaagtc gatattaatg gagagtctag aagtaccctg accaccttge cctteccetgg
ggctgaggee aactccccgg gaaaggcgga ggcagagaag ccccgetget ccageacacce
ctgctecceg atgeggagga cegtgtcagg ctaccagatce ctacacatgg actctaacta
tttggttgge ttcacgactg gcegaggaact cctgaagtta getcagaagt gcacaggagg
tgaagagagc aaagcagaag ccatgccate cttacgetec aaacagctag atgcaggact
tgccegttee tectegtttgt ataaaaccag aagtaggtac taccagccat acgagattcce
agctgtcaat ggcaggagge gaaggcggat gccaagetca ggagacaagt gcactaaatce
tttaccttat gaaccttaca aggcccteca tgggectetg cetetttgte ttettaaagg
taagagggct cactccaaat ctctggacta cctcaatcta gataaaatga tcaaggagec
agctgataca gaagtgctac agtaccagcet tcaacaccta accctecgag gggaccgtgt
gtttgctagg aataatacat gaatgacttyg gagagagctt aaaccaattt aggtcagect
acgcttgget agaaaaaacc cactgctgta ctetgtacat gactcttcac actatagatg
gttatatcag ctaagtgttc ctggaacata aaaattgttt gggtcaaatt tgaatacagg

aatgaaatca caggtacttg ggggggggat atcattctag agcacgcaac tgcaaagaaa
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acagaatgtt gactgttagt ttgtatagct ttttagctag gaaaaaaagg ctttggtaca

gtaatttcat ctttatgatt ctgacactca aattgggaat gttacctget tggttgttge
tgacttgata tgattcatta gaaatttata tcttcagtac tcaagtactt cttgaatcte
tgtattttac tataaaatgt atgtaatgat ttgttttatg aaatttagaa cttgaacatt
gctgaattgg accacttttt atttttaaat attgagttta aatattttat aactggtttt
gcactgaaaa aattaacatt tcagattgac aagagagtaa tctttcttca cttgectcaa
taatgttatt gagcaatgaa ttttttattt ccgcatggaa agttattgat ctctatggcet
gtaaaatatt tctttatagc gttattaaag tgtgtcttaa taaaattaaa tttgggatac
aaagtattta ttttacaatg ggtgggcggg ggaaactttt ccagaaagtt tccaatatga
cgttttcata agttgaaaaa actctectta gtgettattt tctaacttaa aattcacctg
gaactttaaa tgggaaagga ttcttttaat tgtggattat aggcataata ctgtttgecat
ctgaatttte tgtaagtgaa taatagttta atagaggaac tcatgatttg tactattgaa
tgattaaact aagtatgaag tgataccatt cagcatggca tcaggtcatt gcagttttag
ttctgtgtaa cacaagcact cactgaaatt ccagtttcta ggattagtgt aggagcctaa
cgtgetteta ctgttttaat gggttaatce tggattactt aacaatttat gtcaattgca
ctggtttaat ttgttgctaa agaaataatg ccetgggttt agtaacaaat acagctcaac
tattcttgaa tatattttga aaaaaaaatg tatgtaactt accttttgta aacgttccat
ttetttttte cctcattttt gactcttaaa ggtgcaattt attactgaat tgggatttcet
ggcagcacag aactgctttt tattttgggg tctgtgagtt tcttaggtat tagcaatctt
gcttataaaa taagaacacc ttttaattaa tgagtgggtce attcctggtg caattgtgat
ttttctttag ccagaatgaa tggcaaactc tatttagagce aaagtaagta ttagaaaacc
ctaggaactc ttaatcaacg tttattacac tttcattaag gcaaactacg tgaaagagcc
ttggggaagt tggcccatat cttactaagt tgatcagatt tetegttggg ctggaaatgt
ttcgetgttyg tatattttaa agtaaattge acctttgtaa catattgtat tgacgaatga
tcactaagat tagctatatc tatacagtca ttagtttgac aagaaataga atcctgtcag
atgccaaaga gtgggatttt tatgtttaat gattaaacac cattatttat tgacaattta
cectgtggaa ctgtattatt tctaactatg aaataaaggg gtgatgtaaa cacacattgt
tgtgtggtge tttaaactag gtccactate aacaggctac ttactgttca agaattccac
tgaagcactt attttaagge cctattttte ttaaacaaaa cagtgacaac aacaatcaaa
ccatttactt ttgatgctca ttggecatttt atgataaaag atgtattcat ggcaatgata
tgtattcacc ctattaggaa acacaactgg ttacctatga gacctgttcet gtcegtgtge

ctacgttcct taataatage taaataaaaa tttgtagett tt
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a different transcript variant of the gene, or a sequence with
at least 80%, 82%, 85%, 86%, 88%, 90%, 92%, 94%, 95%,
97%, 98% or 99% nucleic acid sequence identity thereto.
[0180] In embodiments, the nucleic acid inhibits expres-
sion of an Homo sapiens poly(ADP-ribose) polymerase
family member 15 (PARP15), transcript variant 1, mRNA
having NCBI Reference Sequence:

NM _001113523.3 (SEQ ID NO: 50) :

agtcccageg agctgaggat ggctgegeca ggeccectte ctgecgetge tcetgagteca
ggggctceega cccccagaga acttatgcac ggagttgcag gtgttactte cagagecgga
cgagatcggg aggcggggag cgtgctgccg gccgggaacce gtggggcegceg gaaggectece
cggegetett ccteececggag tatgtcecaga gacaacaagt tcagcaagaa agattgtett
tcaatcagga atgttgtage ttcaatccaa accaaagaag gtctgaatct caagttgata
agtggagatyg ttctgtacat ctgggecgat gtcattgteca acagegttcee catgaatcett
cagcttggag gaggaccact atctegggea tttttgecaga aagetggtcee catgetccag
aaagagttag atgacagaag gcgggaaaca gaggaaaaag taggtaacat attcatgaca
agcggetgea atctggactg caaagetgtg ctecatgetg tggetccata ctggaataat
ggagcagaga cttcttggca gatcatggca aatataatca agaaatgttt gacaactgta
gaagtgctat ctttctcatc aatcacattt cccatgattg gaacaggaag tttgcagttt
cccaaagetyg tttttgetaa actaatcett tcagaagtgt tegaatacag tagcagcaca
aggccgataa ctageccttt acaagaagte cactttetgg tatatacaaa tgacgatgaa
ggctgtcagg catttttaga tgaattcact aactggtcaa gaataaatcc caacaaggec
aggattccca tggcaggaga tacccaaggt gtggtcggga ctgtctctaa gecttgttte
acagcatatyg aaatgaaaat cggtgcaatt acttttcagg ttgctactgg agatatagcc
actgaacagg tagatgttat tgtaaactca acagcaagga catttaatcg gaaatcaggt
gtgtcaagag ctattttaga aggtgctgga caagctgtgg aaagtgaatyg tgetgtacta
getgcacage ctcacagaga ttttataatt acaccaggtg gatgcttaaa gtgcaaaata
ataattcatg ttcctggggg aaaagatgte aggaaaacgg tcaccagtgt tctagaagag
tgtgaacaga ggaagtacac atcggtttce ctteccageca ttggaacagg aaatgccgga
aaaaacccta tcacagttge tgataacata atcgatgcta ttgtagactt ctcatcacaa
cattccacce catcattaaa aacagttaaa gttgtcattt ttcaacctga gctgctaaat
atattctacg acagcatgaa aaaaagagac ctctetgecat cactgaactt tcagtccaca
ttctccatga ctacatgtaa tcttectgaa cactggactg acatgaatca tcagetgttt
tgcatggtce agctagagec aggacaatca gaatataata ccataaagga caagttcacce
cgaacttgtt cttectacge aatagagaag attgagagga tacagaatge atttctetgg
cagagctacce aggtaaagaa aaggcaaatg gatatcaaga atgaccataa gaataatgag
agactcctet tccatgggac agatgcagac tcagtgecat atgtcaatca gcacggettt
aatagaagtt gtgctgggaa aaatgctgta tcctatggaa aaggaaccta ttttgetgtg
gatgccagtt attctgccaa ggacacctac tccaagccag acagcaatgg gagaaagcac
atgtacgttyg tgcgagtact tactggagte ttcacaaagg gacgtgcagg attagtcacce
cctecaccca agaatcctca caatcccaca gatctetttg actcagtgac aaacaataca

cgatctccaa agctatttgt ggtattettt gataatcagg cttacccaga atatctcata
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actttcacgg cttaaaaata tttttatcat caaagagatg atttaagtca tctgtaagaa
caacatgcaa tctttgtctt tgcttctgge ctgtgtaage agatgaaagt ttccctttta
ggtgccaaaa tgctgaaaat taccttttta aagtgctcta ttgctgcgat ttgtagcata
ccttttttte tcagcaaatt gatgggtgga agctgagaaa tgtatggtaa atgtcacaga
gctacaacca ttcacagaca ccaaatctct aggagaataa aaagcacatt attctttttce
tatcagaaaa aaacaagatg catcacctta aaaccaagat gacattgttc ttcttggaac
atgttaagac atcgaatggt ggcgggttaa actgtactge ttaagtggag cggctaccgt
tatgcatcta tcacagttgg ggattttgcc ttattaagga aaacttgtca atagttcagc
tgaaatgact gaatcacaga atattaactc tgttatggaa caaatcataa cagattttac
ctgtttacat ttcaggtaaa aatgtatcgc attgttatct aatattaaaa aattaccccce
aattttagtg acttaatccc acacagtctt tatgggtcag gaattcaggc atggcttacc
tggatcattc tgctagggtce tctctgaagt tacagacaag atgtcagggg atgtggtegt
ttgaaggctt gtctgggetg gaggtctatt tccaaggtga atcactcaca tacctggcac
gtttctgtca ggtattggca gtcctcagtt cctctcctet caggectcete cacaggetge
ttgagtgtcc tcatgacaca acagttggct tactccagag tgagcaactc aagagagagc
aaggcagaag ctaccaaatc tttatgtttg aagtcatgca ccatcttttc cacgagtatc
ctgttgatta ttttgatcag cttgttcagt ctgggaggga attgcacaag ggcatgaata
ctccactgge aaggatcatt gggggccatc ttggaagctg tgtgaatgag caaatgaatg
cacagataga atattagcag tgacaatgat gctagaggtc acctacccca ctgtcctett
gtccttetee cccaacccte cectgcteccec aggcaagaag ccctctagec tctgcttgat
cactttcagc actcaacatc ttcagggaac ctattccgec gtgggacagt gttaattagt
ggaaaactct ttttcaaaag ttgaaatcag ttcctctgtg tctattacct gctgatcact
gtccagactt ctggaggaca cagagcaagt tttattcctc ttactgatgg tagcctttca
gatccatcce ttcecteccag tatattagag ttacgtaaat tcttaaaatg cttagcaget
catttatcct gaagcatcac ttttgaagag ttacagacat ttaagaagta tttacattat
cataaataaa ttacatgcgc atttaaagag aacagaaaag tataaagaaa aataactcac
caaactcact cataattcca gcactaaggg aaaaccactg ccaatttctc atgtctccct
tccagtttct tctctgtcca aattcaacaa agtcaaaatc acattttgtt ctgtcacaaa
tcatataata ttatttctac catttttctt tttttaatct ttttttatta tactttaagt
tttagggtac atgtgcacaa tgtgcagttt agttacatat gtaaacatgt gccatgttgg
tgtgctgcac ccagtaactc atcatttagc attaggtata tctccaaatg ctatccctcet
cececcteteee caccccacaa caggccccgg tgtgtgatgt tccecttect gtgtccatgt
gttctcattg ttcaattcce acctgtgagt gagaacatgt ggtgtttggt tttttgtcect
tgcgatagtt tgctgagaat gatggtttcc agecttcatcce atgtccctac aaaggacatg
aactcatcat tttttatggc tgcatagtat tccatggtgt atatgtgcca cattttctta
atccagtcta tcattgttgg acatttgggt tggttccaag tctttgectat tgtgaatagt
gccgcaataa acatacgtgt gcatgtgtct ttacagcagce atgatttata atcctttggg
tatataccca gtaatgggat tgctgggtca aatggtattt ctagttctag atccccgagg

aatcgccaca ctgactteca caatggttga actagtttac agtecccacca acagtgtaaa
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agtgttccta tttctccaca tcectctccag cacctgttge ttcectaactt tttaatgatt
gccattctaa cgggtgtggg atggtatctc attgttgttt tgatttgcat ttctctgatg
gccagtgatg atgagcattt tttcatgtgt tttttggctg cataaatgtc ttcttttgag
aagtgtcegt tcatatcctt tgeccacttt ttgatggggt totttgtttt tttettgtat
atttgtttga gttcattgta gattctggat attagccctt tgtcagatga gtagattgca
aaaattttct cccattctgt aggttgcctg ttcactctga tggtagtttc ttttgttgta
cagaagctct ttagtttaat tagatcccat atttctacca tttttcatta aacattacaa
gttgttetet tgtgttcotta ttttttetgt aamacataatt ttaatggeag agatattetg
ctttatatct ttccctattt tatgtatata gaattataaa gtttttaaaa atgtaatcat
cattatttat agtttaataa tcagtttcat cttgcagtgt atcattttcc tcgtcattaa

atattttacg tatcattttt aa

a different transcript variant of the gene, or a sequence with _continued
at least 80%, 82%, 85%, 86%, 88%, 90%, 92%, 94%, 95%,
97%, 98% or 99% nucleic acid sequence identity thereto.
[0181] In embodiments, the nucleic acid inhibits expres-
sion of an Homo sapiens neuroligin 4 X-linked (NLGN4X),
transcript variant 1, mRNA having NCBI Reference gtgcccacgg aagatgatat tcatgatcag aacagtaaga
Sequence.

tctggtttac cgccaatttg gatactttga tgacctatgt

tcaagatcaa aatgaagact gcctttactt aaacatctac

agccegteat ggtctatate catgggggat cttacatgga

gggcaccgge aacatgattg acggcagcat tttggcaage
(SEQ ID NO: 51):
NM_020742.4 tacggaaacg tcatcgtgat caccattaac taccgtctgg
atttaagcga ttttttttee ctecttcate teegggecte

gaatactagg gtttttaagt accggtgacc aggcagcaaa
ggataagatg acggcttggg tgatgcacga aataacgcac

aggcaactat gggctcctgg atcagattca agcactgegg
gtgattgatt agacctggcet tggettgget agggaacgat

tggattgagyg agaatgtggg agcctttgge ggggacccca
ccaggegege tggagaccece gegtgaagat gaaatgacgg

agagagtgac catctttgge tegggggetyg gggectectg
ctgecttgga gttttcataa gaaattgtece ctggaggtgt

tgtcagectyg ttgaccctgt cccactacte agaaggtctce
tggatgatca cagcttectt ggagcattge agttgetgga

ttccagaagyg ccatcattca gagceggcace geectgteca
atccagttte aggattaagg gagggctgece tccttgeaat

getgggcagt gaactaccag ccggccaagt acactcggat
gggctgccaa gaaaacggcet gtgettgtte ttaacctcag

attggcagac aaggtcggcet gcaacatget ggacaccacg
getetgtetyg tgatcagtet gagagtctet cccaggtceta

gacatggtag aatgcctgeg gaacaagaac tacaaggagce
ctgctecctyg gaaagcccta tetetetgea ggetegecte

tcatccagca gaccatcace ccggecacct accacatage
tgggctttgt ctecttggag ccacatcact gggacagetg

cttegggecyg gtgatcgacg gegacgtcat cccagacgac
tcgatgtgga tgcagatttg aaccatgtca cggecccagg

ccccagatee tgatggagca aggcgagtte ctcaactacg
gactgctatg gettectttg ttgttcacce cggtetgegt

acatcatgct gggcgtcaac caaggggaag gcctgaagtt
catgttaaac tccaatgtcce tectgtggtt aactgetett

cgtggacgge atcgtggata acgaggacgg tgtgacgecc
gccatcaagt tcaccctcat tgacagccaa gcacagtatce

aacgactttyg acttctecegt gtccaactte gtggacaacc
cagttgtcaa cacaaattat ggcaaaatcc ggggectaag

aacaccctta cccaatgaga tcttgggtec agtggageag tttacggeta ccctgaaggg aaagacactt tgegggagac

tacttagggy tCOCetatge CLeacceces actggagaga tatcaagttc atgtacacag actgggccga taaggaaaac
ggcggtttca gcccccagaa cccccgtect cctggactgg ccggagacge ggcggaaaac cctggtgget ctetttactg

catccgaaat actactcagt ttgctgetgt gtgcececag accaccagtyg ggtggcccce gecegtggeca ccegecgaccet

cacctggatyg agagatcctt actgcatgac atgetgecca gecacgcegeag tacggctcee ccacctactt ctatgectte
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tatcatcact

attcggececa

ccccatgate

tccaagaacyg

actggacgaa

agttcctceag

cgctttgaag

accagctcta

agatcactac

ctegttecte

atgtttcaac

atcatttccc

tggccaacca

atcccaaaca

ggacacaact

accgaattaa

tcttcectcaa

aaaggacaag

ccccagagaa

acgaagagat

cgatcacgag

aggctcacct

ggtegecaga

caccatgatt

cacactttta

atttacccca

ccctatttec

aacatagaag

agaaagaaag

gacttaagac

ggcagaccct

caacttctga

gttaaaataa

tgtttagtgt

tgtttccaac

cagccaagga

ttaaacattt

ttaagtgaag

ggagctgtaa

-continued

gccaaagega

tggtgatgag

ggtcccaceg

acgtcatget

cttegecaaa

gataccaagt

aagtggectyg

tctgcatatt

cgggcaacga

atttgcacaa

aaccacaaag

tatggcaccce

ccaaacgccc

ctctaaggac

gtccteattyg

gtgtcaccat

catcttaget

aggcgecatg

acaccacaaa

catgtctcetyg

tgtgagtcge

gecegecaga

tgacatccca

ccaaacacac

acaccttcag

cggacattce

cttectatce

agggaaggaa

tctecagace

aaaaatgcaa

tatcgttggt

ccctgtgaaa

ctgctttaag

gataggacat

gtcatggaag

cacttgatat

ctttetgtge

aaagagtcaa

tccagagaga

aatgaagccc

gtceectatg

agctctteag

cagcgecgty

actggtgatc

tcattcacac

gtccaagtat

ggcttgaaac

aagtggettt

cttgaacgag

gttectccac

ggcgatctee

agcaatcact

cctcacaaaa

aaaccaaacg

thCgthgg

tttgcggege

agactcacag

tgatatcget

cagatgaagce

tgcaggcaca

ctacacccte

cttatgacge

tgacggggat

tggaggacaa

accactagag

ctctgeecta

agagagaagg

aggaatgttt

aaaggcagtc

gttttecagt

tgtgagaagt

atctctacca

caccatttca

cagctgacac

tttttaatta

cacacaatgg

tgagattttg

aggaaacgta

agctgggeag
tctteggeat
ttgtaacttt
gtcatgacct
caaatcaacc
aaaacccaac
aatcccaaag
ccagagtgag
ctggttggaa
atattccagt
cagacatgac
cgecaagata
cctgecaaca
cagggectga
agattattcc
gegtegetee
tgtactacaa
gegecccagt
cacatccaga
agctggaaca
cgacacactg
acgetgegec
casacaccat
gcagecettty
aacagtacaa
tatagctttg
cecegeteage
aaagagagag
ttgteccact
atcccatcece
attacaagat
acacatttet
ctecaatega
aggceceggyg
ttectgaaact
caatggaagt
atggctctec
cccageacat

gaaatttatt
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attaaaagaa
gtgcaaagag
gactttgtaa
aacaaaaacc
attggtgttt
getttteatt
tatacacaca
tcctecccaa
ggtaaacaaa
tttgtaggag
tctgtgtgge
tgcaagagca
ttgacttgta
agatgggtcc
attagagaca
aaaaatacaa
atgtttagga
aaaaaagaag
tggagtaaat
gggtttggee
gattgaagga
cteggtecct
ttttatatca
aacatcactt
ggtgaatatt
attaaaactg
aacttcactg
ttttaaattg
aacagcttgt
gaaagttttyg
caatggatac
acagtagcca
cattgtgggt
gctaaagtygyg
ggctetttty
cactcaaact
tctagaaaaa

cacccccaaa

agtgattcte

-continued

tggactgtge

gtgttttgec

aaaagaaaaa

acaaacagac

tcactttgaa

gtgctctgta

cacacacaca

caaaagaggc

gacatgggat

gatgtgatgt

ctatttccce

ttcttaggag

cgtgttagee

ccaaagtgga

tgcacacaca

gtceegttet

agagttgett

aaagcttgec

acggctetgt

gatgaagtac

agacatgtgt

tatttatcag

tttatgggat

tttgtggatt

atagaagaat

ctttgcatgg

agaagacatt

gtgacctagg

cattttttca

agtgttataa

ttttttgaaa

aagatatttg

tattctagaa

acattcccca

caataacaac

atagtgatat

agaaaagtgt

tcctattget

tgtatataaa

agcgaaatct

agcctgaact

tgtatatagc

aaacaagaaa

agagctttta

cgtatataaa

ttagtcatat

ttttcttett

tttcttacat

cccacagaag

cgtcaggttyg

accactgttt

ttcatgaaat

gtgtatttac

aagaatcagt

gtagctctgg

cccattteag

tttggtgggg

gttecctage

ctgcteaget

ctttcctttt

taagcaggtt

caaacatatg

tgtgtatceg

dggggaagaa

gttttetggg

gaatggaaat

gatcagagat

tttctecttet

ggtggaagga

aattattgca

aagatcatgt

atccagtett

taaaaattgt

ctttgattac

atcagtgttt

ttttagaaat

tatcttgggt

tatgtgaaat

Jul. 18, 2024

gtacggttet
atatttaaga
tgtgagttta
aaaagcetttt
gcaaggttgt
tatatatata
cacctetgtt
aattacttgt
gagattctca
acccagacgg
cacaggtgca
tgaaaaactt
tgcagtacag
agcttgttaa
agggagaaac
ccctttgaat
ggcectgeca
ctatgecect
agctgeggga
tagctaatca
tgtttaagca
tttaaaaatc
attgtctgaa
gtcaccaaac
aggatagaat
aaattaggat
tattcaccca
ttgtetttee
catttttcag
aacatagtag
ttaccaagaa
tccteggete
aaatctctce
ccagetgect
tgaatcccta
gagagtgacc
gegtacaagt
taaatttgag

attattatct
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-continued

caacttagca cacgtgaagc aacatttctt tcctacagag
aggtgtcatg gtaagatttc attccgaatt cattgtttca
tagagctatg atcaggccat ttctgcaagc aatgtatgac
cccacctgag caaccacaaa taggctctct gtgaaactac
aaaggaadtt atgtgtggca tccatgttgg tttcgtectgt
ctgtaatgtg aattccagta tttgtttagt atttccagtt
gtctcctget agcaatatgt acagtaacgc gtcaggcttg
tgacatttga ataaggaaaa acagagttcc tgttaagtga
ataactttag cttttacagg ggattatgat caaaagtgat
tttagtacat cttaaatgat atcttatttc tacatggaaa
gaagttatag aatcttcata gagttctatg agaaaaaata
tacttgctat ctataaaaaa gagaaaaaag aaaaaaaatg
agaaaaaagt aagaaaaaaa aaaatcctgt cctaggettt
tactcttgat cttcaaaggc acgcagggtt taatggttcc
ttgggttatt attttgeagt tttgtttttt attttgectt
aagtaatgat agaagatata tatggccgga cacatatgta
taaacttttc agcagcattt ttaataataa aatatcacag
tattttctaa

a different transcript variant of the gene, or a sequence with
at least 80%, 82%, 85%, 86%, 88%, 90%, 92%, 94%, 95%,
97%, 98% or 99% nucleic acid sequence identity thereto.
[0182] In embodiments, the nucleic acid inhibits expres-
sion of an Homo sapiens CD59 molecule (CD59 blood
group) (CDS59), transcript variant 1, mRNA having NCBI
Reference Sequence:

NM_203330.2 (SEQ ID NO: 52):
ggggccgggg ggcggagect tgcgggctgg agcgaaagaa

tgcgggggcet gagcgcagaa gcggctcegag getggaagag
gatecttggge gecgecagte tetetetgtt geccaagetg
gagtgcagtyg gcacagtctt ggctcactge aacctccace
tcctgggtge aagegattet cgtgtcetcag cctetcaagt
agctgggatt acagtcttta gcaccagttyg gtgtaggagt
tgagacctac ttcacagtag ttctgtggac aatcacaatg
ggaatccaag gagggtcetgt cectgtteggg ctgetgeteg
tcctggetgt cttetgecat tcaggtcata gectgeagtyg
ctacaactgt cctaacccaa ctgctgactyg caaaacagec
gtcaattgtt catctgattt tgatgegtgt ctcattacca
aagctgggtt acaagtgtat aacaagtgtt ggaagtttga
gecattgcaat ttcaacgacg tcacaacccg cttgagggaa
aatgagctaa cgtactactg ctgcaagaag gacctgtgta

actttaacga acagcttgaa aatggtggga catccttatc
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agagaaaaca

gcagcctgga

cttctececaa

ttgctgecac

tcectgttggy

taagatagag

gtttgcaggg

tgaagtaggt

tttgctetty

tgggttetet

cttggatgta

gggtggggcea

acgctttecat

gcatgccaaa

acaagatcct

aagtggggaa

gagaggtaca

tttaaatttt

gtgtaatagce

ttgccttttt

gccacacaca

ctggcagtat

gaaaggcagt

gtggggacac

ggtcatcett

accatctgeca

agcatagatt

acactcacag

aaatgataca

tcecetgtgta

acctaatgac

atggcatagg

ttaatgttga

aaaccgagtyg

ataacaagtg

gcagtatget

agcagtgeca

ataggaaaat

cttggtgete

-continued

gttettetge

gectteatee

actcceegtt

attctaaagg

aaagaataaa

gggctetggg

aagccccact

gtgacttgaa

ggaagaccag

gcagcectcea

gtcagttage

ggagtatatg

aaacttcagg

tgttccatat

taatgcagag

gtgttccaga

agtggctgaa

atatgggett

atacatcaat

tttattggaa

gttacagagt

taagtgtgct

tcaggtatgt

cectttgtggt

aataacaaca

tccagectee

gtataaaata

atgtttgagg

cacctttcac

ttctagtgaa

atttgtattt

ctgacttttyg

aaaaaaaccc

caatgaatga

ggtgaatgtg

taatggtagc

getttettet

agaaacttge

tgtgttetet

tggtgactce
ctaagtcaac
cctgegtagt
cttgatattt
attagcttga
agactttgaa
tgaaggaaga
ctagattgca
ctttgcagtyg
gattattttt
atcattagta
agcatcctet
gatccegtgt
gtgggtgtcea
ctagaggact
tagcagggca
aatcgagttt
tgttatctte
ggtgtgttaa
tggtaggata
gaacactcta
tattttaaat
gtgtatatag
tacagtttga
gatctgcagyg
tgctaactce
cctttgtaac
ctttcagaag
aagggcaaac
tgaatctcaa
tatgatcttg
cagatggagg
ttgattatac
tgcttttetg
gttatggecyg
aactgaaaga
gttgatgccyg
ttatcaaaac

gttagctcag
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atttctggea
accaggagag
cecgetttete
tccaaatgga
gcaacctgge
gaccagtect
agtctaagag
tgcttectee
acagcttgag
cctetggete
catctttgga
ctcacatgga
tcccatcgag
gtcagggaca

tctggcaggg

tgaaaactta
ttcetetgte
cactggaaaa
agctatttece
tettggettt
ctacatgtga
gttactggta
tatgaatgca
gacttccaaa
ggtatgtttt
tagctgactce
ggctcttage
ctcttcectaaa
tttttecttt
gattcagtag
gctgtattta
aatttcttga
tctgttggac
aaaatgaaat
aaaaggatat
agacatcctyg
ttcectgaac
ttagcattac

tgtctttect
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tacatcaata

gtactgacca

tcatttcatg

tgaatttaag

d99¢gg9999

aggagtcgac

tctaggatga

cccacttttt

tctaaagcaa

getgttaage

ccttaaactt

actcatgceca

caatactgta

agcaccccag

tgtggcaata

ctaggttaaa

tccaccctca

ccectetect

ggtgaggctg

tcttcactat

gectgtgact

aaggtagagg

ggcegacage

gagggattca

ccagggagca

ctactggete

cactcatctg

ttgggtggtyg

atgagctagg

tggagctcat

ccaaacttygg

ggtatatttt

ttatgtgtgt

tgggccetett

ttetettggt

gcetegeatta

atgctaacag

cagctggetyg

gagggcagct

-continued

ggtttttttt

tgcccacage

tgagttctaa

cagaaaatga

gtggggaatt

agttttggaa

gattggctta

ggccagacta

aatctgagtyg

tgtccaaatc

tggggttgct

tagacaaggt

atgtaaagac

gtactccagg

gaaaattagt

tagagagtgt

tgtcacattt

cctgacageg

gaggaagaat

gacagtaaag

ttctaaccty

tgcaggatta

tacatcctce

tgtgtctgte

ggggagttag

tctgctegag

gatttacagg

ataagcccat

ggtgcaagga

ggtatttecct

tcttgaatgt

tcettgtgtee

cctgaaaaaa

gacagaatta

aagttcttta

gtttetgttyg

atcccectga

gagctagtac

ttctggtaca

tttttettetyg

caccggctga

ggaatgagaa

atttctggga

cagccacact

gectetetea

ctgctatett

cactgggaag

ccactaaatg

aacaagggtc

ttctgcaaaa

tgagtgccetyg

atttatagta

cecctectgge

gccaactgca

aagagtgctyg

cttcaatgtyg

gaacaatgac

cagtccetgte

getetetgee

gectcacget

gcaagcccac

aactgaccct

tcagttggtt

gaatcgaaca

agccaatacc

aactgtcata

tggattgtce

acacctgatg

gaaagatgct

actgggggct

ttgcagttag

taagagcctyg

accactttta

gcagtgttca

ctgccaacag

gggattcttyg

tgactgacat

ggattctaag

gcctgaggaa
gcaaagaagce
acaattttga
acttttttygg
ccagaaagec
ggattgagat
gtgtcatgta
aaggtagtcc
gggagatggg
atataaatgg
agttgetgtg
gacccaaagg
ctaggcaaac
tggagagggce
gtgagtcage
gacaggaacc
acccttetgg
tgccecgata
cttggcaagce
tgctgecaag
gggtaagett
ctggetacca
gatcaacgaa
ccaaatgaaa
ccagteatge
ctgtgeecte
gtgttcagta
ccttgggggy
agtagataag
aatctatttyg
tcaaggtatg
cceccatgte
cccaagactt
tacatctgag
aagtctacta
atctgaacta
atgggctgag
tcattgtgat

ctctatgttt
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tatatacatt

agaggaaact

cttaggtaag

tcaggtcage

ctctttaata

tcecetggtge

tetttttgga

ggaaagttac

aggccttect

ttcccatetyg

tttcatttca

tagttaggaa

ctatgtectet

accctttetyg

attgttgtga

gccagatagg

taaggctgta

catttacccce

agaagtctct

aaaatttttyg

gettectgtt

taaatgacca

gatggttcat

agctgtgtag

gecatgcacce

tctttttact

gtttcectag

cagctacata

atatatgatc

ccaagetgge

cctaaaatat

tggccagaac

gettetecag

atgaaaggga

agaaggcgaa

tagagagaag

ctcaaaactg

ctgtggecaa

tggtgcaagt

-continued

ttcatctgta

atgcaaagtt

ttggcaagtc

aagtctactt

tgtgcctage

ctttttactt

aaagaaaaca

ccaatagcat

gtaaacagaa

tttctcaatg

ggagagcagc

cctgggttea

ggacaagttt

aactttcact

ggcttgagat

aagatgctag

agagtctaaa

cactgacttg

ttttcaaatt

taatggataa

tatacacact

cagtacctta

tgtaggtaag

gtccagagece

agcaggggac

gtggggtagt

ggatgttgcet

caacgtggec

agtgctggtg

tataggttta

tgatgctggt

tgaaacttag

agggacagaa

ggttattagg

gtcgcacaat

ccagtagtygg

gggaagctga

aggcccaaga

cctagattee

cttgcaccte

agctggateg

catgcttece

ctctgectat

tttggaaagt

tgaagaaatc

aagtgcaatt

gaggtgaaca

aatcatatca

cctgetactt

agttaaaccc

aaccctette

ttceeeeeet

ttctatgtet

aatgcatttg

ttatggattt

acctacagtyg

gacataagtyg

acttacaggt

tcttatttat

cctgttatte

atttctaggt

gacattttet

tctgggagag

tgaactggga

gagectgeett

gttecectee

aaccccagta

ctgactctca

cagatacatt

gttggtgtga

agttataatt

ttagtaggat

gagaactgge

aggcegtetyg

ctcagectga

cagtgcagec

gecectggea

aaaggctgaa
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actttacaca
ctcaaggtca
actcagctee
tttgtatact
ctagaatggyg
agtttectgee
gttttttact
ggacgtagtt
aaacactatc
cttgtagata
gtggatttty
cactaattgg
ttttttttaa
acctcaaaga
taaagggtct
acaaggttgt
aatcacaatg
aaaactagcc
tattcaatat
ctaaactaaa
tgggataaga
gggtgectgt
cttttteage
gaggggggta
aactcaaggt
tctgtgateg
ttgctatteg
ggctgatect
atagccccac
aattaggcaa
cataatgcta
catgtattag
atatgtatat
tcccacagtt
caagctgggt
gttcaaaaac
agccttcagt

accaacccac

gaacctggag
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tctgatgtec

gactcagcaa

gccataccaa

atccctgaag

gttcttaaga

ctccaataaa

cagaaaattc

aggataacat

tgttagctac

tgatgccggt

tccaggecte

aggtttattt

accacattta

cattttttag

tgcacccceca

tgaataataa

gettggtect

agccagecte

cegtgtgtge

tggaggctgt

tctatttgaa

caggcaagtt

ctggaaaatg

ttaaatgagt

ttgtgtgtgt

gecagcttete

gggttgggtt

tcattcatcc

atgtgtaact

cacctactag

atcaaatcaa

tagatcagag

ttcccagggt

ttgtattcca

ccagagccac

agaggctgag

tgtccagatg

ctcettggga

ggagcagtcet

-continued

aagagcagga

acaaggtaga

agaggctacce

ttgccetggt

getttecatt

ttctcagtgt

tgacagacct

gagaacgcac

ggttattttyg

tgatggggct

tgtactcect

ttttaaattc

cctgggaaaa

aaactttttt

agtccagacc

aggaaagact

taaattgtgyg

ctgccaggaa

agccttgece

ccaaacaccc

atgccggete

acttaacctt

agaaccctag

taagacaagt

ttatcattat

aggtgtgagg

ttctaggatg

accagggett

gtataataac

ttgtcectygy

tcctatgaag

acaattgggyg

cacagagagt

agacacaacc

cgggcacggc

cacctggtca

cagagctgga

cagagaaggc

gaggaccaag

agagtggaag
cagtgtctac
gattccttee
ctctgeacct
acatgagctyg
aagcttetgt
accctataag
aacagtaagt
cccaaggtag
taaacccage
attccactaa
ttactctgca
caagaataaa
gaaagggaga
aacacaatgg
gttetggget
cacaaacaac
gaggggtagg
tgaaggctag
tggcctcetag
tgatgctaat
acatgcctca
gtttagggtt
gectgggaca
gtcctcagea
ctggcegegat
gacccectge
aatggggaat
tgtagccaca
cactgcettat
tagatactgt
ttcagagagce
cccagattca
actacatgtce
aaattgtgac
ggatctgatg
gtgggggagy

tttetgtget

ggaacccegge

aaagccagaa

caccatagtg

tgctacctgg

tctaaaccta

tctcaaagec

tgettgtgga

tgttactgtce

ggtcactaag

catggctagt

tcecctecatet

actacctctce

agtacatagg

ggctgetetyg

tgggaatgec

ttaattgaga

tceccagaata

ctectgteag

agactagagg

ggtgacaatt

agctggectyg

cggegacect

gttttcteat

gttagaaaag

cagtagectce

ggtcgtagaa

tatctggagt

tgcattttec

caaggaatcc

ctecaatgac

acatatgtcc

cttcatttta

tgatgtgatt

ggcacaactce

caaaggctgce

atatccctaa

gctgacagty

dgaagggggy

ttectetgaag

aaacagcacc
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tcaggtactc

aatggaaaat

taaatagaga

tcatgtcaca

cctectgaca

ctggaggaag

tatgacagta

actttctaac

aggtgcagga

agctacatct

ttgtgtetet

gggcgttagg

atttgagtgg

agggagggaa

tctttcatca

agaaacaacc

ttattacctc

tgggtgttca

ttagagaaac

cctggetata

ccagagtaaa

aaaaaatctg

taaaaaatga

aaaatctctt

-continued
caggccctece tggctggaga
tagtgccaac tgcaatgagt
gtgaagaatg ctggacagga
tttcttcagt gtgacccttce
gcggaacaat gactgccccg
aatcagtcct gtccttggea
aaggctctct gectgetgec
ctggcctcac gctgggtaag
ttagcaagcc cacctggcta
ttcaactgac cctgatcaac
cagttggttc caaatgaaac
aagctccaac aggatggtac
agaggtaggt gacatagtgc
aggttctgcet gaagttgaat
caaacttgag tttcctggac
gtagggtttt gccttaacct
atagggactt tgcctcctga
ttgtggcact tgagttttet
caagtttgtc atcaacttct
acttcatgga ttatgttata
atctgtttag attatcttgg
taatttttte tcctcaacta
ttgtattget tcatttaaaa

ttccttctaa aaaaaaaaaa

Jul. 18, 2024

gggctgtgge
cagccteggt
acctccacce
tegecectet
ataggtgagg
agctctteac
aaggccetgtyg
cttaaggtag
ccaggeccgac
gaagagggac
cagggagcag
ttaatggggce
tttggagcce
tcaagactgt
atttgtttge
cgtgggttta
cagcagttta
tgcatacttyg
tatttaaccc
attaagccat
agtaaggggg
gatatataca
aatataacgc

aaaaaa

[0183] a different transcript variant of the gene, or a
sequence with at least 80%, 82%, 85%, 86%, 88%, 90%,
92%, 94%, 95%, 97%, 98% or 99% nucleic acid sequence

identity thereto.

[0184] In embodiments, the nucleic acid inhibits expres-
sion of an Homo sapiens cofilin 2 (CFL2), transcript variant
1, mRNA having NCBI Reference Sequence:

NM 021914.8

ceccttteget

atgggcagga

tgattcttaa

tggcttetgyg

ttttaatgat

gagatcaaaa

gcgatgacaa

gatcttggty

tacacatctt

(SEQ ID NO: 53):
tccacgtceca aaccccttta

tgagttagac tccttegetg
aatgtgacaa atctgattgg
agttacagtyg aatgatgaag
atgaaagtaa ggaaatcttc
agagaaagaa agcagttctce
aagacaaata attgtagagg
ggtgacattyg gtgatactgt

ttctgaagtt gctacctetg

agaaggatga
tatcgtctac
acgacttaca
tcatcaaagt
tacacaagag
ttctgtttaa
aagcaaagca
agaggacccc

aatgattgce
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gatatgettt

taagaaagaa

agtgcacctt

aagatgccat

gtggcaagta

acacttggag

ttgaaggaaa

tggatcttaa

ggaatagtat

tttccactygyg

tcatttattt

gttgaatact

ttectgteat

ceccttgecage

gaatagctta

ccttgaaagt

tcagtattat

aggcttgage

tattttagtg

taaaagcact

atgccaatta

tagtacctca

taaaagaaat

tgagtgtaca

accatgtgag

agtcatgatg

aacattgttt

ggccacgtty

tgccttgttt

aacaacttct

actggtcatt

tgatatttte

gtattctate

taaagaatgg

ctatgtgtta

ttggcataaa

taaattagca

taagtagttg

atttggtegt

-continued

gtacgatgce

gacctagtat

taaaaagcaa

taaaaagaaa

aatggcttgyg

agaaattggg

accattataa

ggagctteca

taggttttgg

geccttecaa

aagcagccta

gttactttta

attttagcca

aagcactaca

gaatactgca

attatccact

ttatagttgg

attcatacac

atatggcage

ttttgtaata

agttttgtta

gtgttcatte

agctgttatt

ctactgaata

tcctgcaaca

gcaatttetg

tgagatcaaa

caataaaaat

tccttggaaa

agggtaaaaa

tgagaatttt

cagatttgtt

ttaaggccaa

tacttttata

atatgaagat

tacttttcaa

tagttatttt

tatagtagaa

aatgaaaata

acatacgaaa

ttatattctg

gatgatttat

tttacaggta

atgatattaa

aggcaatgta

aatgacagtc

tttctecage

ttttttgttyg

cacaatgaat

tcagtgattyg

tatagaaccc

aaacaactgg

atgtatgtga

aaggataagc

ggtcagatgg

cacttgattyg

ctcacctgee

acggatataa

agtttaatat

actgtgtcat

ctgttacctyg

aatgcetttt

agtgtaggag

ctaaagatat

tataaaagag

ctceccacce

tgtggcatat

ttttgcaaaa

cagctattac

ttttgtacag

ggatctattt

ctaatataaa

aacattagtg

cagaaattat

tatctgattt

tttattcaca

gcaggaagct

atttgtaaaa

caaaagagtc

ggctcctgaa

gctagetceta

ttaaacatga

ggaccgtteg

gtagtttcac

aagtgccatc

tcagtccatt

tatttccccce

gaaggaaata

ccattagact

aaggaatgcc

ttatatgect

tcegtcaatgt

taattgaatg

tcaacttttt

cagttectgtyg

ttggcaagec

cactatgcat

cctaaaagga

caacttatcc

catatcttct

tgttttccat

ttttatgttt

tttgaatatc

ccttaaatgg

tcacaaaaat

tacagaacgt

tgttatgtga

taatctetge

cattcatgtg

ggtttaaaaa

ataccattgt

tatttatttce

tttttgcact

gttctetgga

tttacatttc

cttattgett

tgtcctttaa
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aagtttaatg

acctactatt

taggaattga

tttggetatyg

atctgetcag

ttatggcaaa

cacaaatggc

aacaggcatg

taaccccata

gaaagaaaat

aagtaatttt

aagattttte

gtctaggett

ctttttgeac

ccctgtgagt

ggccaaactce

acttaaccat

ttttcattga

gactataaat

tgattcctta

gattaaatat

gattgacaaa

gaaatacatc

attaataata

tttgaaatga

tcaatgttce

tagtaaaata

aagttatgag

taaagctgtt

aaaagtttaa

ttatctttat

tttctcattt

gttacagcaa

cagttggcat

tccatcatta

gaaatgtgce

ctgggtttga

taatttatgg

cttttaaaag

-continued

atacttctga

tctgaatata

taatagcagt

gtccagactyg

tgtgagcggt

cacatgettt

aaaactggac

ctagtaagca

gctcagagga

atcccttaaa

agtataatta

agatgtgaac

ccatttaaaa

tgagcaattt

tatcctggac

tgataagcaa

atgtgtaact

gttatttect

cagttatgta

actttettgt

tgctttaaac

actgatacta

tttgtgegta

gttcacttgt

tcattttatt

agttagettt

ttgaaggcaa

agtttaaaaa

gagatgtgtt

aaactggtat

tctgttttte

atcaataaca

ttaattttag

gtgtcccaaa

tctaaaatag

tttttegtac

gtttetetga

aatctggcaa

tgttttetty

tcttteggaa

ttttgcaaat

cttaaacatt

tgctccttat

ttgctgttag

tgtatcttgt

ttgattctac

gtcagtegty

atgcttttag

aattttettet

gattttttec

attaaaaata

ttatatgaat

tatttcagge

atttcgatgg

aacagagaat

gatacttgge

cattctttta

gtatcttttyg

atgcctctag

tgtgatactt

atataattaa

gagccaaaaa

tatttgagat

ttacaatcat

aaaaggtata

tattttactg

ataaaatata

tacttatact

ttcagatcaa

aggattttag

attttcttta

cattttcaga

ctggctatca

tgtggccage

attggaagag

tacagaacat

ataagctttg

ttaaggaata

Jul. 18, 2024

cagtcattte
tgaattggaa
agtagtggga
agagaatttg
ccagggcetat
catagttatc
tggtatgcaa
gctcagaact
cagaaaacag
gaatgtgtgg
atatttttga
gggattaaat
ggtttgggat
ttccagetgt
tttttggtaa
actgacgtat
accatggaat
aaaaataagg
tttttgtage
taatttcaga
tgatttgcta
gttcatettt
aagagataaa
taatttggca
ttataatgaa
cggtgcetaat
ctagcttgea
tgaaaatatg
tcagaacatt
agaggcatca
ttggtaatac
aaaactgagt
caaatgggaa
getgttgttt
attgtgtatt
aagcctctta
ttgtagcage
ggaggaaatt

atctcaacaa
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tggtaaatca

cactcagaaa

tgtttttget

acaacgtgaa

tactagaggt

ttceeeeeet

ccaggctgga

actcaacctt

tcccaagtag

aattttettet

ctgagtttygg

gggctcaage

taggattgca

-continued

tcaagaggtt

aaacagtctce

tgcacattta

tgttcatttt

dggcaggcag

tttttttgag

gtgcagtgte

cccageteag

ctgggactac

ttceeeeeet

ccatgttgee

tgtcctetga

tgcatgagece

gagaagactc

attttgetet

atagtaggtyg

tttatgaata

gtcecagtaa

acagggtcte

aaaatttcag

atgatcctece

aggcatgcac

ttgtatctet

taggctgatce

cctecgecte

accacttcaa

ttaggtttge

tcataggtec

gagatgcaaa

gtattaaagc

atgttgecett

actctgttge

ctcacttcaa

caccteagec

caccatgect

tttgtagaga

tccaactcect

ccaaaagtgce

aagctcaaat

NP_001294954.1 (SEQ ID NO:
1 atggcatgt gtcacaaagt aatgctgctg ctggacaccg cgggeggcege cgeccgecac

1021

1081

1141

1201

1261

1321

Jul. 18, 2024
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-continued
actgcttttg aagacagcat gagtttatgg atgttctgtc

tcctttecage ccataaagaa gtctgagget tttettttge
tctggaacat ccaactaatt getttattte catgtagaag
tagaggaatc atccctecac ttaaatttee tctcataatg
caatttggca aattaaatct ctaaatctca gttttttaac
ccatagtatg ggaacggtaa tatctgttta ccatgtttec
tgagtactaa atatggaaat ggtttttgaa aacaggaaaa
tgctatgtaa atgcaataat ctgtttaaac tattcattct
taattactgt atgtaagtag ataaatatta aatgtttttg

ttaaaagatg ta

a different transcript variant of the gene, or a sequence with
at least 80%, 82%, 85%, 86%, 88% 90%. 92%, 94%, 95%,
97%, 98% or 99% nucleic acid sequence identity thereto.
[0185] In embodiments, the nucleic acid inhibits expres-
sion of treslin isoform 1 [Homo sapiens] mRNA having
NCBI Reference Sequence:

54) :

61 agcegggtec gggggecge cctgegecte ctcacctate tgagttgeeg atteggectg

121 gccagggtce actgggectt

181 cgcgtgtctg acttceccgega

241 gaggccaggce tcgaggatceg

301 cacggcgccece tgatggagac

361 cccacgaagc cgatcctgeg

421 aaggaggccg aggccgcgcet

481 ccgcactcgce agagggagct

541 ctgccgecca ccectaagca

601 atggtcgcce gaaaaatcac

661 gaatccccag accaccttgg

721 actgtcttgce catctgaatc

781 aggagtggaa taaagctgtc

841 actgatgcca ctttaaaccg

901 cgaatggaag gaatgttatt

961 gtcaccctag agceccttgge

ctaaaaggct cagtggecca

tggatgctag gaagtccaga

gtaagcaggce tgactgctga

cggeccccca tcactggagt

tgccgcacca aggaggctga

ccecegggaca cagetteect

caagttcttt gactcgcagg gggcegceggayg ccggecgtec

getggggtee cgetegtggg aggactttga ggaggagetg

cgceccacctyg cceggecegg cgeccaggge cacccacacyg

getgetagac taccagtggg accggeccga gatcacgteg

gagcagcggg aggagactgc tggacgtgga gagcgaggcc

cgggggetty gtgaacgeeg tettectect ggeccectgt

getgecagtte gtgtetgggt gegaggcecca ggceccagege

ggtgatggag aagttgttgc ccaagagagt ccgggaagte

cttctactgyg gtggatacca ccgaatggte taagttgtgg

atactggact gtttgtgaac tgctccacca cggaggtgge

tttcagetgyg gattttgete aagetgggga aatgetgetce

aagtgaacct catctttcte cgtggatttce aatgetgeca

tttgctctac aattctectg agtatgagge ctegttteca

tctecctgtt gaaggcaaag agattcaaga aacatggaca

catgcatcag agacattttc agaaaccagt cagaattttt

gtggtctete ccaacgagca gcactttggg cactgacage

ggagagcaca gcaactcaaa ggctgttatt tcagcagttg

agagttacac ctggttgctg atgtggacce tggtgaagge

tatttccecca ctetetgeca gtgetatgat ccteactgtg

atttcaacga catgttctcc aaacagetgt ggetgacage

tttctcagat gttgtggata gtatattgaa tcagactcat
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-continued
1381 gattcgcttg cagatactgc ttctgctget tetectgtte cagagtgggce ccagcaggag

1441 cttggccaca ccactccctg gagtccaget gttgtggaaa agtggtttcece tttetgtaac
1501 atcagtggtg ccagttccga tttgatggag tcatttgggt tactacaggc tgcctcaget
1561 aataaggaag agtcttccaa aactgaaggc gaattaatac attgccttgc cgagctctac
1621 cagagaaaat ctcgtgaaga atccactata gctcatcaag aagacagcaa aaagaaacga
1681 ggggtcccte gtactccagt gagacagaag atgaatacca tgtgccgttce cttaaagatg
1741 ttgaatgtcg caaggctgaa tgtgaaggcc cagaagttac atccagatgg cagtccggat
1801 gtggctgggg agaaaggaat ccaaaagata cctagtggga gaacagtgga taaattggaa
1861 gacagaggaa gaacactaag aagttctaaa cctaaagatt ttaaaactga ggaagagctg
1921 ctatcatata tacgtgaaaa ttaccaaaag actgtggcca caggagaaat catgttgtat
1981 gcatgtgctc gaaacatgat ctcaaccgtt aaaatgttcc taaaatcaaa aggcaccaag
2041 gaattagaag tgaactgcct gaatcaagta aaaagtagtc tcttaaaaac tagtaaaagt
2101 cttcgacaga atctaggaaa aaaactggat aaggaagaca aagttagaga gtgccagctt
2161 caggtatttc ttcgtttgga gatgtgtctg caatgccctt caataaatga aagtacagat
2221 gatatggaac aagtagtgga ggaggtgaca gatttgctgc gcatggtgtg tttaactgag
2281 gattcagcgt acctagcaga gtttctggag gaaattttga gattgtatat tgactctatce
2341 ccaaagacac ttggaaatct ttacaacagc ctagggtttg tgattcctca gaagctgget
2401 ggtgtccttce ctacagattt tttcagtgat gactccatga cacaagagaa caaatcacca
2461 cttctttectg tgcctttttt gtcaagtgct cgtagatcag tgtcaggcag ccctgaatcet
2521 gatgaactgc aggaacttcg taccagatca gccaagaaga gaaggaaaaa tgcattaata
2581 agacataaaa gcattgctga ggtttcacag aatcttcgac aaattgaaat tcctaaagtg
2641 tcaaagagag ctacgaaaaa agagaactct caccctgcte ctcagcagcece ttcccageca
2701 gtgaaagata cagtgcaaga agtgaccaaa gttcgaagaa atcttttcaa ccaggaattg
2761 ctttccecectt caaagagatc actaaagcgg gggttgccta gaagccattce tgtgtcaget
2821 gtggatggtc tagaggataa acttgacaac ttcaagaaga acaaaggtta tcacaaactg
2881 ctgactaaga gtgtggccga gactccagtg cataagcaga tctccaaaag gctgctgcac
2941 agacaaatca agggcaggtc ctctgatcct ggtcecctgata ttggtgttgt tgaagagtcece
3001 cctgaaaaag gagatgaaat aagtctgaga cgaagtcctc gaatcaagca gttgtcattt
3061 agcaggacac attctgcctce cttctattcet gtgtctcage cgaagtcectcg aagtgtgcaa
3121 agagtccact ctttccagca agataagtca gaccaaagag aaaattctcc agtccaaagt
3181 attcggtctce ccaagagtct tetttttggg gcaatgtcectg agatgatcag cccctcagaa
3241 aagggttcag ctcgaatgaa aaagcgttca agaaacactt tggattcgga ggtacctgca
3301 gcttaccaga ctcccaagaa gagtcaccag aaatctctga gcecttttcectaa aactacacca
3361 agaaggatct ctcatacacc acaaactccg ttgtatactc cagaaaggct gcagaagtcece
3421 cctgcaaaaa tgacccctac aaagcaggca gcttttaagg agtccttaaa agactcctece
3481 tcacccggcece atgactcacc attggattca aaaatcactc ctcaaaaacg acatacccag
3541 gcaggagaag gtacctctcet tgaaacgaag acaccaagaa ctcctaagag gcaaggtact
3601 cagccgectg ggtttttgece aaactgtact tggccacatt cagtgaattc cagtccagaa

3661 agcccecctect gteccagecce tccaacttceca tcgactgecce agcccaggag agagtgtcte
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3721

3781

3841

3901

3961

4021

4081

4141

4201

4261

4321

4381

4441

4501

4561

4621

4681

4741

4801

4861

4921

4981

5041

5101

5161

5221

5281

5341

5401

5461

5521

5581

5641

5701

5761

5821

5881

5941

6001

actcccatca

cagaatcaaa

cagaaactaa

tcttceccac

aagagtccat

gagccccaga

cctgaactet

gggaaacggt

gecteegeta

gatgaccaga

ggcectggte

gagcatgtca

gtcttatcag

tctecacccety

tccegtgacy

aacctgccag

gagctggaga

tcttcattag

ctcectgete

gtgtcaccce

tacatctgee

acagatgggg

attaaagact

aggggcgagy

gaccacggcce

ggagtgtgece

gectettect

gaagctgacce

agtaaagagg

gtgtttgttt

agtgcectee

cagagcaaag

cctttecagte

ctcatgggaa

ggagtcagce

gccatggtca

gatccaatce

ggcaatgtga

cccattecag

gagaccctet

cacaccaaca

aggataaagc

ctgttacgee

ttaggaaatc

tgtcacccag

cacagagagc

gtagaaagac

ctcetggggt

agggactgag

tcaggagtga

ctctecteag

tggaagaggg

ggattcccce

tgcactgtac

catcagcttyg

tgcaagctte

aggctgagec

tcagcatgee

cctgecceay

aggcctgtac

ttcecttggac

ggcccaggag

tcggtgcaga

ttgaactcag

agctcccaga

ggggacagtt

gtggagccaa

ggtctcecaag

ceggetecac

aggctcetgac

accccagaga

gegetttete

cctggetgga

aggaccctgt

gtgttcagat

atctecctgge

ttggtgctat

cctcacccca

-continued

cagaacacct

gccecatgte

tatcaaaact

aaagaaactg

taaaatagag

cgtagetgea

tacattggac

ctetgateec

tggcacaget

cctetetect

ttggecatgea

tgaagcecgaa

tgaggggcta

atctcctect

cacagatggg

gcattccaca

tggecttece

ccteageaag

cagggccagce

ccteteccac

ccceccacceccac

accatccccce

gaagagggceg

ccttectggy

catccacagg

ccagtegect

tgggttgagt

aaggatctgt

ttggagtgeca

cccacctecce

ccagteteeg

tgaggatgtg

caggaggcgc

ggacttatag

ggacataaag

tgccattaga

cctgecectt

aactcaggca

accatgacct

ccgagageag

ctcagagetyg

ccaaaaagac

tttacctctce

tgtecttece

tctetetect

accgteecte

agaaggagca

gacagcccag

cagtctecte

tcctetecte

caccatggea

aggacagcag

tcectgtggge

agacagtgec

gactctgeca

aaacttcgaa

gaggagagct

aggtccttaa

agcacacctg

ggcectteta

aagcacagtyg

gtgggctgtg

agcctgteac

acgcecatet

cccaggaaca

tccaggaaga

gacctgagag

tggcagetac

agctgtgeeg

ctgetgttec

gatgttette

cccatcagea

ccacaaacat

aagttggatg

atgccttagg

gttggggaag

gcctgggagt

tggcaagtca
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cagcctteat
ctegggeaga
cagggaattc
ctttatgtga
caggagaact
gcectgttee
ctccacceee
tcgtggagtyg
ctgeceecac
ctgaaagacyg
tgctcattac
ttggtgactt
atgctgagaa
ctggetetec
aggcttegge
gcccacagac
ttaagaagat
ctctgggaga
gcaaacctga
gcaagagcag
gtacccecte
ggaagacaac
gegeecggete
tgcttgagte
tggaggattt
gcatgectaa
gagtcectgtt
aagattcaga
cctecacggy
tgcggagetg
aggggaaaac
cctecactgt
gaacttatac
tactgagcec
cctggtecca
gttttctaat
ttgcaggagyg
caggaaccca

gggggccact

gggcacgect

ggaaccagce

aactgtgact

tgtctecaag

ggatcagaaa

ctcaactccce

ttctaaagtt

tcagcctgat

agactctaga

gggctaccca

aagtgacaca

gaaaagtaac

gtcttetetyg

tctgatgect

acaactagac

ctatgaggtt

agaccccagce

agagagcttc

acccacctat

ggggcaaacc

tccatttcaa

tccagacata

ctectteeggy

agagggcaag

tgagctcgag

dgccgaggaa

ggccaaggaa

agttagtaag

agacgaagag

cctetetgee

accttcctet

agaagactct

acggaagaag

aaaagatcaa

agectetttt

tccecttatg

agaggtggat

gacaaggaat

ctgecteatt

Jul. 18, 2024
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-continued
6061 tatgcaaatg gagaaaggcg ccctceccecetgg ggtcececttga getgctgtaa ggctgggetyg

6121 ctgcgacaca ggcagcgctt tgtaaactgt gaagccatat acgtgaaact gaagagtgca
6181 ttgggcagtg gaagctattt tttgccttcece ctgtgtaaca gtaaaatcat ctctagtgac
6241 tgagcactca gtacattttt gtttaatgtt gggcctgagg ttaactgtga ccatggtcca
6301 gcttgagtgg cttctggagce agccacattt tcaaggactg tccaagagcc agccagttca
6361 gggctcaggc ctcacccatt gcccactect ggggagacca tcacctggcet catcgtttece
6421 accaagagtg ccccacagga gtgccccaca gacccgetgg accagectge tgegggtect
6481 ggccaggggt ctggctaacg gtgagggctg actctgaact gtcectctcagt ctccagaaag
6541 tgttcaagcc tgttgtgttc ccaaatctga ttcecctectat tgtcttgtaa atcaaactcect
6601 aagtgaaaac ttcccatttg tceccttcaaa gatttttttt tattaaatgg ttttttaaga

6661 tcctaaaaaa aaaaaaaaaa aaaaa

a different transcript variant of the gene, or a sequence with
at least 80%, 82%, 85%, 86%, 88%, 90%, 92%, 94%, 95%,
97%, 98% or 99% nucleic acid sequence identity thereto.
[0186] In embodiments, the nucleic acid inhibits expres-
sion of Homo sapiens macrophage immunometabolism
regulator (MACIR), transcript variant 1, mRNA having
NCBI Reference Sequence:

NM _001316968.2 (SEQ ID NO: 55):
1 ccettggeeyg ctgtteccge accgegggge agegggectyg gaggcccctt tgagaagtag
61 ctttecccegy ccggeggcac ctttggetge gtgcceggece gegetcaggyg tgcgactgece
121 cgggtcagat agcacctcag ggcgageccce ggeggtcetga tcetegecgac cctectegte
181 ctggttgcaa cccgegtgeg aggccgeccg cgecctecga gtgtetgeeyg gtgecagtggyg
241 ggtggactgg ccggetgtgg cegtgtgtge gegtgtggat tggggeccegg tecgagecag
301 aagcttaagc ggcagatgtc gggcattgce accctegece cacctgtege gggtggactt
361 tggggcagta cctggagtag aacagaaaaa ttattatgtce tgtgttcect tgggactcat
421 tggaaattgt acagtgacat cttctgggat ttagtctgga ttgtgcagac tggtgcttaa
481 aatggaagtc gatattaatg gagagtctag aagtaccctg accaccttgce ccttccctgg
541 ggctgaggcece aactccccgg gaaaggcgga ggcagagaag cccecgcetget ccagcacace
601 ctgctcceeyg atgeggagga ccgtgtcagg ctaccagatce ctacacatgg actctaacta
661 tttggttggc ttcacgactyg gcgaggaact cctgaagtta getcagaagt gcacaggagg
721 tgaagagagc aaagcagaag ccatgccatc cttacgctec aaacagctag atgcaggact
781 tgccegttee tctegtttgt ataaaaccag aagtaggtac taccagccat acgagattce
841 agctgtcaat ggcaggaggc gaaggcggat gccaagctca ggagacaagt gcactaaatce
901 tttaccttat gaaccttaca aggccctcca tgggectetyg cctetttgte ttcettaaagg
961 taagagggct cactccaaat ctctggacta cctcaatcta gataaaatga tcaaggagcce
1021 agctgataca gaagtgctac agtaccagct tcaacaccta accctceccgag gggaccgtgt
1081 gtttgctagg aataatacat gaatgacttg gagagagctt aaaccaattt aggtcagect
1141 acgcttggct agaaaaaacc cactgctgta ctctgtacat gactcttcac actatagatg
1201 gttatatcag ctaagtgttc ctggaacata aaaattgttt gggtcaaatt tgaatacagg

1261 aatgaaatca caggtacttg ggggggggat atcattctag agcacgcaac tgcaaagaaa



US 2024/0240185 Al Jul. 18, 2024
54

-continued
1321 acagaatgtt gactgttagt ttgtatagct ttttagctag gaaaaaaagg ctttggtaca
1381 gtaatttcat ctttatgatt ctgacactca aattgggaat gttacctgct tggttgttge
1441 tgacttgata tgattcatta gaaatttata tcttcagtac tcaagtactt cttgaatctc
1501 tgtattttac tataaaatgt atgtaatgat ttgttttatg aaatttagaa cttgaacatt
1561 gctgaattgg accacttttt atttttaaat attgagttta aatattttat aactggtttt
1621 gcactgaaaa aattaacatt tcagattgac aagagagtaa tctttcttca cttgcctcaa
1681 taatgttatt gagcaatgaa ttttttattt ccgcatggaa agttattgat ctctatggcet
1741 gtaaaatatt tctttatagc gttattaaag tgtgtcttaa taaaattaaa tttgggatac
1801 aaagtattta ttttacaatg ggtgggcggg ggaaactttt ccagaaagtt tccaatatga
1861 cgttttcata agttgaaaaa actctcctta gtgcttattt tctaacttaa aattcacctg
1921 gaactttaaa tcggaaagga ttcttttaat tgtggattat aggcataata ctgtttgcat
1981 ctgaattttc tgtaagtgaa taatagttta atagaggaac tcatgatttg tactattgaa
2041 tgattaaact aagtatgaag tgataccatt cagcatggca tcaggtcatt gcagttttag
2101 ttctgtgtaa cacaagcact cactgaaatt ccagtttcta ggattagtgt aggagcctaa
2161 cgtgcttcta ctgttttaat gggttaatcce tggattactt aacaatttat gtcaattgca
2221 ctggtttaat ttgttgctaa agaaataatg ccctgggttt agtaacaaat acagctcaac
2281 tattcttgaa tatattttga aaaaaaaatg tatgtaactt accttttgta aacgttccat
2341 ttcecttttttc cctcattttt gactcttaaa ggtgcaattt attactgaat tgggatttcet
2401 ggcagcacag aactgctttt tattttgggg tctgtgagtt tcttaggtat tagcaatctt
2461 gcttataaaa taagaacacc ttttaattaa tgagtgggtc attcctggtg caattgtgat
2521 ttttctttag ccagaatgaa tggcaaactc tatttagagc aaagtaagta ttagaaaacc
2581 ctaggaactc ttaatcaacg tttattacac tttcattaag gcaaactacg tgaaagagcc
2641 ttggggaagt tggcccatat cttactaagt tgatcagatt tctegttggg ctggaaatgt
2701 ttcgctgttg tatattttaa agtaaattgc acctttgtaa catattgtat tgacgaatga
2761 tcactaagat tagctatatc tatacagtca ttagtttgac aagaaataga atcctgtcag
2821 atgccaaaga gtgggatttt tatgtttaat gattaaacac cattatttat tgacaattta
2881 ccctgtggaa ctgtattatt tctaactatg aaataaaggg gtgatgtaaa cacacattgt
2941 tgtgtggtgc tttaaactag gtccactatc aacaggctac ttactgttca agaattccac
3001 tgaagcactt attttaaggc cctatttttc ttaaacaaaa cagtgacaac aacaatcaaa
3061 ccatttactt ttgatgctca ttggcatttt atgataaaag atgtattcat ggcaatgata
3121 tgtattcacc ctattaggaa acacaactgg ttacctatga gacctgttcect gteccgtgtge

3181 ctacgttcct taataatagc taaataaaaa tttgtagett tt
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a different transcript variant of the gene, or a sequence with
at least 80%, 82%, 85%, 86%, 88%, 90%, 92%, 94%, 95%,
97%, 98% or 99% nucleic acid sequence identity thereto.

[0187] In embodiments, the nucleic acid inhibits expres-
sion of Homo sapiens gasdermin B (GSDMB), transcript
variant 1, mRNA having NCBI Reference Sequence:

(SEQ ID NO: 56):

NM_001042471.2

attattttag cttcctgaga ttcagaggec aggaactgtg
cagagatctyg tggggattct cacaacttece atttetggtg
aacagctgag gtcagagagg agttggtcca ggegcaatgt
tcagcgtatt tgaggaaatc acaagaattyg tagttaagga
gatggatgct ggaggggata tgattgcegt tagaagectt
gttgatgetyg atagattceg ctgcttccat ctggtggggy
agaagagaac tttctttgga tgccggcact acacaacagg
cctecaccctyg atggacatte tggacacaga tggggacaag
tcgttagatyg aactggattce tgggctccaa ggtcaaaagg
ctgagtttca aattctggat aatgtagact caacgggaga
gttgatagtyg agattaccca aagaaataac aatttcaggce
agtttccagg gcttccacca tcagaaaatc aagatatcgg
agaaccggat atcccagcag tatctggeta cccttgaaaa
caggaagctyg aagagggaac taccctttte attcecgatca
attaatacga gagaaaacct gtatctggtyg acagaaactc
tggagacggt aaaggaggaa accctgaaaa gcgaccggea
atataaattt tggagccaga tctctcaggyg ccatctcage
tataaacaca agggccaaag ggaagtgacc atccccccaa
atcgggtect gagctatcga gtaaagcage ttgtettecce
caacaaggag acgatgaaga aggatggtgce ttcatcctgt
ttaggaaagt ctttgggttc ggaggattcc agaaacatga
aggagaagtt ggaggacatg gagagtgtcc tcaaggacct
gacagaggag aagagaaaag atgtgctaaa ctcccteget
aagtgccteg gcaaggagga tattcggcag gatctagage
aaagagtatc tgaggtcctg atttcegggyg agetacacat
ggaggaccca gacaagcecte tcctaagcag cctttttaat
getgetgggyg tettggtaga agegegtgca aaagccattce
tggacttecct ggatgccctg ctagagetgt ctgaagagea
geagtttgtyg gctgaggcee tggagaaggg gacccttect
ctgttgaagyg accaggtgaa atctgtcatyg gagcagaact
gggatgaget ggccagcagt cctectgaca tggactatga
ccctgaggea cgaattetet gtgegetgta tgttettgte
tctatectge tggagetgge tgaggggect acctetgtet

cttectaact acaaaagccce ttteteccca caagectetg
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-continued
ggtttteccct ttaccagtct gtcctcactg ccatcgccac
taccatcctg tcaccagtgg gacctcttta aaacaagcag
ccaaccattc tttgatgtat cccattcget ccatgttaac
atccaaaacc agcctggatt tcatacatgg acttctgatt
aaaagtggca ggttgtgcat gttaa

a different transcript variant of the gene, or a sequence with
at least 80%, 82%, 85%, 86%, 88%, 90%, 92%, 94%, 95%,
97%, 98% or 99% nucleic acid sequence identity thereto.
[0188] In embodiments, the nucleic acid inhibits expres-
sion of Homo sapiens bromodomain containing 4 (BRD4),
transcript variant long, mRNA having NCBI Reference
Sequence:

NM_058243.3 (SEQ ID NO: 57):
attctttgga atactactge tagaagtctg acttaagacc

cagcttatgg gccacatgge acccagetge ttetgeagag
aaggcaggcce actgatgggt acagcaaagt gtggtgetge
tggccaagee aaagacccgt gtaggatgac tgggectetg
ccecttgtgyg gtgttgecac tgtgettgag tgectggtga
agaatgtgat gggatcacta gcatgtctge ggagagegge
cctgggacga gattgagaaa tctgccagta atgggggatg
gactagaaac ttcccaaatg tctacaacac aggcccagge
ccaaccccag ccagccaacg cagccagcac caacccecceg
ccceccagaga cctccaacce taacaagcce aagaggcaga
ccaaccaact gcaatacctg ctcagagtgg tgctcaagac
actatggaaa caccagtttg catggecttt ccagecagect
gtggatgceg tcaagctgaa cctccctgat tactataaga
tcattaaaac gcctatggat atgggaacaa taaagaageg
cttggaaaac aactattact ggaatgctca ggaatgtatc
caggacttca acactatgtt tacaaattgt tacatctaca
acaagcctgyg agatgacata gtcttaatgg cagaagetet
ggaaaagcte ttcttgcaaa aaataaatga gctacccaca
gaagaaaccg agatcatgat agtccaggca aaaggaagag
gacgtgggag gaaagaaaca gggacagcaa aacctggegt
ttccacggta ccaaacacaa ctcaagcate gactecteeg
cagacccaga cccctcagee gaatcctect cctgtgeagg
ccacgectca ccectteect gecgtcacce cggaccteat
cgtccagace cctgtcatga cagtggtgee tceccageca
ctgcagacge ccccgecagt geccecceccag ccacaacced
cacccgetee agetecccag cecgtacaga gccacccace
catcatcgeg gccacccecac agectgtgaa gacaaagaag

ggagtgaaga ggaaagcaga caccaccacc cccaccacca
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ttgaccccat

caagaccacc

cctgtgaaac

agcacccage

gctcaagtge

aagaagcacg

tggacgtgga

catcaagcac

ctggaggecc

ctgacgteeg

cecctectgac

caggatgtgt

agcctgagga

geceectece

gacagcagca

ctgatgactce

gctecaggag

geecctetete

agaaagacaa

gaaagaggaa

gaacctecte

acagcaatgt

caagcccect

tgcaagccta

tggacatcaa

ggtgcacatc

tccaacceeyg

agcecgtecac

ctgtttgegy

gatgtgattyg

cctcagagte

cagcgaagac

aagaaggggc

atcaccacca

gecccageag

ccteccaccte

ctceccececace

gaagtccteg

gtcetggage

-continued

tcacgagceca
aagctgggec
ctccaaagaa
accagagaag
tgcagcggca
cecgectacge
ggcactgggce
cccatggaca
gtgagtaccg
attgatgtte
catgaggtgg
tcgaaatgeg
geccagtggtyg
accaaggttyg
gegatagete
tgaggaggag
cagctcaaag
agccccagca
gaaggaaaag
gtggaagaga
ctaaaaagac
gagcaagaag
cccacgtatyg
tgtcctatga
caagctcece
atccagtcac
acgagattga
actgcgtgag
aagaaaagga
ceggetecte
ggagagctce
tccgaaacag
accccgggag
tcagcagatg
cegececcge
cgcagcagca
ctccatgecey

ccececacect

cccagetece

cecctegetge

ageggceggga

ggacgtgcce

agcagcaagg

tcctcaagga

ctggeectte

ctacacgact

tgagcacaat

tgatgctcag

tccaactget

tggccatgge

ctttgccaag

geegtgtect

tggccecegee

ctcggacagt

cgagcccage

ccgtgeacga

gaacaaacca

aaaaaagaaa

ataaaaaaag

gaagaaaaat

gagccagege

agtcggagga

dgagaagcgg

dgcgagaage

gggagcccte

aatcgacttt

ctggageget

aacctcaage

caagatgaag

agtgagtcca

agatggctce

dgagcagaag

cagcaggecc

ctcecccagea

acagcagcecg

cagcaggcag

tcattgeccac

aggcagcgte

cececggagec

gagcagccegy

gactctcage

tcteggagea

gatgtttgee

tacaagectyg

actgtgacat

caagtctaaa

gagtttggtg

ataagtacaa

ccgeaagetce

atgceggacyg

ceceeggeagt

ctecatccage

gacagttcga

ggctggctga

gcagcttgea

aagaaaaagg

agcacaaaag

caaagccaag

aatagcagca

ccatgaagag

agaggacaag

cagctcaget

tgggCCgCgt

cctgaagaat

gagaccctga

atgtcacctce

tgagaaagtt

ggcttetegt

gctectetga

gaagtcaaaa

aagcaccatc

cggetectgt

gcceccaccy

ccaccecccecge

ceceeggegat

ccaggtgecce

tttgacccca

56

tcggecactt

tgagctgece

actccacccce

cagctttgea

cagcaaccga

cccecagecyg

tcccacagec

ggaggatgaa

cagatgcage

ccectacgec

gcccecaccce

cagcagcage

cccagcecccca

tccacggece

cacatccaac

cccateegec

tgccaagect

cggcaccaca

gcgaagccce

gtcacagttce

caaaacgtcc

cegtggteca

gaagatccac

cectegetge

tcaaggccee

gectgtggat

cagaacgcac

agaaacagga

cctgaaaatce

cagaagcatc

ccagcgacag

gaaagaggag

cacgctgaga

tgaggagccg

gegggeccat

cagcagcage

aagcagctge

gagctcccag

ttggccegga

-continued

cacccagcecce

cctecacctyge

atctcaacca

caacgcacta

geegetgece

tgtcaccage

ccccatggec

gagccacctyg

tgtacctgca

gctactcect

ccectgeage

tgcagcagca

gecteccaccee

gtgcacttge

agcecceeged

cccaggecag

cagcaagtca

agtcggaccc

ctceccegett

cagagcctga

agcctaagaa

gececagece

tcacccatca

ggccggagcec

cgteccacctyg

gtecgggagge

cgccaccagyg

gccgaagact

aagaacatgg

cgaccacccce

cttecgageag

cgtgagaagg

aggagaagga

agaggacgag

gaggaggcac

gccaggagca

ggtggctgcc

ccccagteca

agcgggagca

atcctgeace

cccagecged

gcacgcagtyg

ccccagcage

tgccteccaa

cttgacccaa

caaccecceccecece

ccccacccect

gcagctgcag

tcegtgaagyg

cccecacececa

gecgecacca

cagcagcage

agcccatgea

accccaggge

cagccaccce

tccagcacca

ctactcaacc

atgatacatt

cccaccagte

acaggagctyg

Cthtggtgg

tcegcagega

ccccaagcac

ccccagegge

ctgtgatceg

ggceccctgac

ccagttgege

getectggge

ctcctecaca

ttcegecageyg

ccctgaagge

geggetgegy

gatgcgctgg

gtceggegeca

acagcagcag

gecgecacee

tgctggacca

dgagcgaaga

Jul. 18, 2024

tgcecgeagece
tgagcacagce
gtctetecte
catcacggee
gecegecegg
acaccectge
aagtgctget
cacctecatg
aaggtgcage
tgcagtcceca
ccectetgty
cccecaccac
atcagccece
gtttteccace
cagcagcecc
cgecegeagec
ccattcacce
ggtcacctee
cccecccagat
tccaccccag
cgtgetgect
tgaaggagga
gecctteage
ccggagagea
cggaaatgaa
gececcagag
aaggacaaac
ccaaaaagga
cagcctagtyg
gccaagtceat
cecgeteggga
tcaggccgag
caggagcgca
agcaggcecg
ggagcagcag
cagcaacagce
cacaggcceca
gcagagggag

cgccgggaag
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ccatggcage

attgtcaata

ggtggettet

tccatagtgt

ccaggggatg

cceggggeag
tgtetgectt
accaccecte
acgagcaagt
atgcggggcea
agtatacaca
tctgteccca
cgggagtett
ccaggaggec
gaggceggece
aacagacccc
agcecgetete
gtgcegtgga
gegactgtee
gccaccaace
tttcgttttt
gttgaattet
gacacaatgg
ctccteattyg
gtgtgacegt
tatctttgtt
tgtgaaaaaa
caaaacacac
ttcaaacttt
agctacaatt
ccacccattt
tettgagttyg
tttgtteetet
gggaaccggg
ctceectace
ctgeccatge
attggagccc

actctacacc

tctggagtca

-continued

taccattgac

tttgaagaaa

gactttgatt

taggggcggt

cctecagggece

gCCtgangg

acggccagte

acaggacgtce

gccggctgga

gaggcectte

ggacatcgtt

agaacgtgac

tcccecacace

agggcaggcc

cacccecteg

ccgacectee

tgtaagtgtt

ggtgtgtgtg

tgcgtgggta

aaagtcagtt

ttttttettt

attttatttt

cactgcettat

agcagegget

ggctgtactg

tgaagtttgt

gaaaaaagct

aaaaaaaatc

attagtctat

tcttttettt

gttggetttt

gtttttttyg

actgagaaag

CCCtgggggC

tggcgeccag

ttceeeeeet

ctggtgaggt

acgacgctygyg

ctgactggtt

atgaatttcc

atcttttetg

ttctggcaaa

ggtggaggtg

tggcectect

cagctgagga

ggacagacgt

cgctcageac

cccaageect

tctecgecaa

getgeegeeg

gttegtgatg

ccagccateg

tgcgtgggct

ctggcactga

cccacaagcc

tgcttgtgca

tccatggeat

geecteggece

ccttececace

tttttctata

taattctcte

ctcecgaaatyg

geccacegege

tatagtgaac

tggtgactce

caaaaaaatc

ctgectatat

ttttaattat

ccectecace

ttgtttttta

ttttggtttt

gaagggccaa

gccacagact

ccccaaccag

ttceeeeeet

tacgcgtgee

tgcctcagty

tgactttecat

agagtgatct

agcgecaccta

acattgactt

ggatcagcgg

gcatgcetatg

ttgcagagec

cccgcecaccce

acgeettgtt

gcatccccac

atgtctacac

tgactggttt

teectgecege

cegeeagete

dgaggcgggce

ctttgectty

tttaattgag

aaagggaata

ccggagcgag

ggggagtgag

tgtgtttcty

tatatttttt

ttctecteca

gtgtgatcgt

tgtgggtagt

atagttggeca

accaaactgg

cacaaaaaga

tttactcagt

aaaaccagaa

ccceccecececee

atgtcagatc

tgtttttgtt

gggatgaggt

aaggcagaga

ctggeegete

aatttttata

atgagaaccc

ttggeccaaac

acggtgaata

57
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tgcatttggt ctgtactgat catggaataa acacatctct
ctttttttaa tgctggcegte tccctgacat ttetttgtga
accaactgtt gcctaggcta ggcccagggg accccectgga
ccccagacca cctctgtaca ggaactactg ccagggatta
cctageccect ctectgtgac ctgtccctgt ctgccctggg
cgggagccac gcagactcat agcaaccacc ccaagctgaa
gctgtgacge agagcccggt acccatcctt gtggaccctg
gctgaggtgg agggtgtgct ctagcagaac cctggccaga
ctccagacag tattcttcce ctccacccta ctccatcctg
tcccecectac tcecatcctgt ccccccacte accaaaggac
ttgggccact tctcccacct tgecctgecte aacctaactc
ctcctttcat ttaagctcag ggttaaccag atactcttag
atataagtct acatccccca aaataggatc ctcacccccc
atgcacatac acacacattc ctgtccaaga aagcccacag
gtggctgete tgcctgtgtg tccacttgtg tatgtacatg
ccccagcecac aaggcacggg tgacgcccaa gaagagcccc
taagatgtaa gatacaagta tataatttat atgtatgcag
agacaaactg attgaaacat ttctagcact gtttattctc
ctacatcccc tctttttgac ctgaaaggtc ctttattgtce
tttggatctg ccaaacctcce ctgtgagggt gtggttcagg
catccagcca gaggtcccce cacttctteg atgtccatge
ccactcaggc actttctcat ataccactgt gccacttcaa
gtgtgacgta tttaggttct ttggggtttc ttccatctca
tcccacccac tcatttttgt tecttgtttt gttcagacac
ttcececagec tgggtccaac tgctgagetg gatagtttte
tctgecagett cctgctgaag atttaactca gccatggect
tcteccacace tcecctgatgg gtgtctcotet acctgggttg
taattagaac tgggatctat ttaatttctc cagccatttc
ccaacccttce ccacagtact agaaatctta gtcctatacc
agagtaagag gtgtgtacaa gcccccactg tactgtatge
acggatcgcet tggccaataa ttatgtcagt gaatctgaga
cttgtattaa acactttaga catttgtaga agggaattcg
tagacttttc acttacatac gaaaggtttt tttttttttt
tgtgcagttc tcattgcaaa aataaacatt tgtactgagt
ataaagtta

a different transcript variant of the gene, or a sequence with
at least 80%, 82%, 85%, 86%, 88%, 90%, 92%, 94%, 95%,
97%, 98% or 99% nucleic acid sequence identity thereto.
[0189] In embodiments, the nucleic acid inhibits expres-
sion of Homo sapiens interferon induced protein with tet-
ratricopeptide repeats 3 (IFIT3), transcript variant 1, mRNA
having NCBI Reference Sequence:
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NM_001549.6

ccagetttte
agtgaggtca
agctgaaatg
cagtgtctca
attgaatttt
acttgttgge
ggcagcccty
cagcaagaac
tcacttgggy
cagactctca
caaacctgca
attctgaact
gtgtggaaga
getetggaag
gactggcaat
gaaacagttc
ctgagtectyg
tgaaactgca
gtttgttgaa
gatgtcctee
gtgacctaga
ggaatccaca
gggtgetget
caggagaatc
agcactaaag
cttgagaagg
tcgetgagtt
caataaggaa
cagcgcetact
aagacactgc
aagcaaaaaa
ccacagaatg
caaattattg
tggagatctg
ctgggecgec
gtattttect
ggaaatggge

ctcctcetceta

(SEQ ID NO: 58):
gcagacagga agacttctga agaacaaatc

ggaacagcag

ccaagaattce

ccatttcacce

agggatctag

taaacactga

ctacataaaa

gaatgcttac

atgctgacca

aaactacgcce

gatgctcaga

agaaattttce

tgactgtgag

aatgaaaggg

aaaagcccaa

tgcgatgtac

tctactgatyg

ataaccaata

gaagatgaat

gaagcettgg

gcagtgcage

caaagctatt

ccaaacaatg

acaaggcaaa

tgaagctagt

caatatgcta

gactgaatce

cctggagacy

gtcectgatg

gcaaccttca

tgtgcaacat

tcaactgaca

tatctgaaaa

gtatcttcaa

ctgcaagcag

tgctaaggga

gtcagcatct

cagggcgcag

actcagagca

agacacagag

cctggagaaa

tggaacttat

aagatagagt

gttcaaagct

cacctagatg

ggcaagctga

agcagaaatc

tgggtctact

tttatgtaga

aaatccatac

gaagggtgga

cgaaggtgtg

caacccagaa

catctggata

ttttgaagca

cgtcaaggtt

aaagaagctyg

aaaagtctcc

caaattttac

gaactgttte

gctaccteta

agtaagacaa

ggaaataaag

tggactattce

tctgaatgea

gaatgttatc

ctgaaaagca

gaaatataat

getttagagg

aggaagagat

tctgctteca

ggattaattc

ccaaatgtta

tgccecttea

gagcttgagg

tcagctecag

actgaactga

agectggtea

ggcagtcatg

atccttccac

tcaaggaaga

gtgtaaccag

acaatgtaca

gtaacaacga

agagttaatc

agaagtctag

atcacttggg

taaggtgaaa

agtattgagt

cacaactgaa

ttttgagaag

ttetectety

atcacccaga

ggccattgag

ctettgggec

aaggagagca

ttgccaaaca

agaagaaaag

aacgggtgtt

tcaccagatt

atgcagaata

agatgattga

gaataaagct

tactecegatce

agacaccatt

acaatcccat

gggaagtctg

gtttgtccat

caaagaccaa

caaaatgcac

ataagcagaa

tgagaaggaa

ggcataggca

atggtagtga

tceccagagag

gacagaggag

58
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-continued
gaaaacagag catcagaagc ctgcagtggt ggttgtgacg
ggtaggacga taggaagaca gggggcccca acctgggatt
gctgagcagg gaagctttge atgttgctct aaggtacatt
tttaaagagt tgttttttgg ccgggcgcag tggctcatge
ctgtaatccc agcactttgg gaggccgagg tgggcggatc
acgaggtctg gagtttgaga ccatcctgge taacacagtg
aaatcccgtc tctactaaaa atacaaaaaa ttagccaggce
gtggtggetg gcacctgtag tcccagctac ttgggagget
gaggcaggag aatggcgtga acctggaagg aagaggttgce
agtgagccaa gattgcgcce ctgcactcca gcctgggcaa
cagagcaaga ctccatctca aaaaaaaaaa aaaaaaaaaa
aaagagttgt tttctcatgt tcattatagt tcattacagt
tacatagtcc gaaggtctta caactaatca ctggtagcaa
taaatgcttc aggcccacat gatgctgatt agttctcagt
tttcattcag ttcacaatat aaccaccatt cctgccctec
ctgccaaggg tcataaatgg tgactgccta acaacaaaat
ttgcagtctc atctcatttt catccagact tctggaactc
aaagattaac ttttgactaa ccctggaata tctcttatct
cacttatagc ttcaggcatg tatttatatg tattcttgat
agcaatacca taatcaatgt gtattcctga tagtaatgcet

acaataaatc caaacatttc aactctgtta

a different transcript variant of the gene, or a sequence with
at least 80%, 82%, 85%, 86%, 88%, 90%, 92%, 94%, 95%,
97%, 98% or 99% nucleic acid sequence identity thereto.
[0190] In embodiments, the nucleic acid inhibits expres-
sion of Homo sapiens opioid growth factor receptor
(OGFR), mRNA having NCBI Reference Sequence:

NM_007346.4 (SEQ ID NO: 59):
agcgcgageco ccgecgaecge cgagcatgga cgaccccgac

tgcgactcca cctgggagga ggacgaggag gatgeggagg
acgcggagga cgaggactgc gaggacggcg aggccgccgg
cgcgagggac gcggacgcag gggacgagga cgaggagtcg
gaggagccege gggcggegeg geccageteg ttccagteca
gaatgacagg gtccagaaac tggcgagcca cgagggacat
gtgtaggtat cggcacaact atccggatct ggtggaacga
gactgcaatg gggacacgcc aaacctgagt ttctacagaa
atgagatccg cttectgece aacggetgtt tcattgagga
cattcttcag aactggacgg acaactatga cctecttgag
gacaatcact cctacatcca gtggetgttt cctectgegag

aaccaggagt gaactggcat gccaagccce tcacgcetcag
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ggaggtcgag

cggettgtee

ggatcegget

agcacagaac

cgcagecaca

cgctgggtga

ggtecgette

ctgceggggy

tegeegtgeyg

cttegectygy

tgggggCCCC

ctctgecceca

ggaaggaagc

cagggtcgga

gcagggtgga

ccaggatgeg

gcagggggcec

ccaaagagag

ggagcagccg

gaggtggaga

tcagccaggy

cggtcaggac

ccectgggag

ggaaggtgga

cagtggtggt

gecccategyg

gggttgagga

aggtaccect

ccagcaggac

cggagacccec

cgagccagec

ccggcaggac

cggagacccec

tgagccagec

ccggcaggac

cggagacccec

cgagccagec

ccggcaggac

aggcagcaga

-continued

gtgtttaaaa

gggectacga

ggaggaccga

taccagaagce

acaaccteeg

getgggecte

ttcctggagy

tgcggcagag

ctgeccgacac

gagcacttce

aagacaagct

tcegetegag

cceggggace

cectgtgggece

cgaggggccc

ggaccectgg

acggggaaga

caagaagagg

cccacagage

agatcgetet

cagcctcagyg

cctggggagy

ccagggtggc

tgagggtgct

gcccagaccet

ggcaccccaa

ggacacagaa

gggagcccat

ctgcagggga

aggcceccge

gagagcccat

ctgcagggga

aggccccage

gagagcccat

ctgcagggga

aggcceccge

gagagcccat

ctacaaggga

gttgcaggac

geteccagga

gctecatgetyg

ggcacgggca

gettecagaa

catcacacge

gagcacttce

agacgctggt

tgcecctggac

cagcgecgec

ggcecegetyg

geggaggtte

ggctccagga

ccgaccacga

agagcatage

cagccacgga

agaggagcca

taggccggag

aagctggage

caggcectca

gaatttggag

acggggacce

cagtgcagee

cgacaaggtyg

ggggacagtg

tggceettge

ggctggacac

ggtcgaacgg

cggagaccce

cgagccagece

ccagcaggac

cggagaccce

cgagccagece

ceggcaggac

cggagaccce

cgagccagece

ceggcaggac

cggagaccce

tgagccagee

gcagaggtgg

gatccaggag

ggcttetacy

cggtgggcecyg

cctgaactgg

atcctcaagt

aggcgecget

geggegggayg

tacttcatgt

agctggtgea

caagttegte

aagcccaget

aggtggagga

ggccagcace

aagggtgggg

gegtggagcee

gggggatgag

cecttaagec

tgagcecggeg

gagtgcectca

gggtgthCC

aggaagtggg

ctgeegecaa

aggaagcgga

ctgeggtgge

cgggtecect

agtgagaacg

ggcccaaaga

aggceccagce

gagagcccat

ctgcagggga

aggceceage

gagagcccat

ctacaaggga

aggceceage

gagagcccat

ctgcagggga

aggceccagce

aaggegygggy

agtcttetge

59

caagtctggyg
tettggtect
ggagctgetyg
cgtgacccat
ctatagcage
ccaaggectyg
ccacccaget
ceccttetgga
tagtctgata

ttgactttga

-continued

aagccttaag

cctgtecety

cgggetecee

gacccacagt

caccagaagc

cagaagccte

ctceectgeyg

gtggggggcy

ccaagcaagg

gaaaggagtg
ctgcaggggce
tcaggcetetyg
getggectee
cgcgaggecc
ctggectgge

ccectgtett

gcgggeagygy

ccttttetga
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ccegteggeyg
tggggectee
cttegtgace
tgtggggceca
tcagggaagce
tgtgtettee
tgtaaattga
ctgettttet

ataaattcat

a different transcript variant of the gene, or a sequence with
at least 80%, 82%, 85%, 86%, 88%, 90%, 92%, 94%, 95%,
97%, 98% or 99% nucleic acid sequence identity thereto.
[0191] In embodiments, the nucleic acid inhibits expres-
sion of Homo sapiens short chain dehydrogenase/reductase
family 39U member 1 (SDR39U1), transcript variant 1,
mRNA having NCBI Reference Sequence:

NM_020195.3

agtcgetatg

attgggacag

acgaagtgac

gatcacgtgg

tgcgatgeeg

accctetecyg

aatcggcage

gccatcacca

tagtcacagg

ggagtatgat

ttctccaacce

ttcctggaga

ggttgtgctg

ctgetgecct

caggccacca

ggcaggaatc

cacggggtec

atgctgagtt

ccgagectte

gtetttggge

agaaggtgat

gtattcctte

gtagcctaag

(SEQ ID NO: 60):

cgtgtgettyg

ccctaaccca

gttggtctee

gatgagcteg

ccgtcaacct

aagatggaat

cgcctagaga

aagccccaca

tgtagcttac

gaagacagce

tcgtaaccaa

ttctacacge

ggccgtgggy

ttcgectggy

attcttecce

ctgacccatg

tgaatggagt

tgcccagace

atccctetec

gacagegtge

cccacagega

ccagagctag

taggtcgtgg

tgggtggcgg

getgetgaat

cgaaagcccg

ctgcatcggy

dgccggagayg

gaaaccttee

ccacccaatt

accccccaag

taccagccca

caggagggga

atgggaagct

caggtggtgg

gtggtgccat

cectggggggce

tggatacaca

cccttgaage

ggctccatee

ttgggtgctg

ccagcgetgt

catcatgetg

acactggceca

gggetgeett

caagggcctyg

gacaggctte

gccagaggece

ggcccggcecyg

getgecgage

aacatcctca

aaaaagaggt

getggcetaaa

gectgggtet

gtctgactge

ctttgacttt

gcagccagge

tgcgctcagy

gggccacatg

cccategget

tcggggacct

aaaccacgtyg

tccgecacta

cecectgggecy

ggtgcaagcet

ctggagggcc

ctggctacca

aaaggaaatt

aggcctgtte
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ctcacagget

tcctetagag

tcccagtect

tgtctcaagyg

ttttcaactc

catgtectge

gagaatgctce

cactaa

a different transcript variant of the gene, or a sequence with
at least 80%, 82%, 85%, 86%, 88%, 90%, 92%, 94%, 95%,
97%, 98% or 99% nucleic acid sequence identity thereto.

[0192] In embodiments, the nucleic acid inhibits expres-
sion of Homo sapiens regulating synaptic membrane exo-
cytosis 2 (RIMS2), transcript variant 1, mRNA having NCBI

-continued

tccaggttag

agctgaagec

ctttccecatt

ccgtaatcete

cttgtaagat

agctgecceca

tgcagtttag

Reference Sequence:

NM_001100117.3

agttccecett

gececeggga

agcectectt

ttttettggy

cattgatttg

ccagcegecyg

ctceccegett

teggetectyg

cggeggecte

ccteagecac

geegteatgg

agtccgtget

taaagagcag

cagcaagaac

gccacaaaac

ttcatattge

cgagtgtcat

atttgtgeeg

agcatggttt

cctgatcaaa

cacctcagga

gttccaagga

gagaaaagtc

ttaaaaatgg

catagcttca

tcecettgaac

agaagaaaca

ccccacgege

dgaggggyggc

tatgtatttg

cgeceggtgece

ccctagggty

tegggececey

tcagcegect

ctcacggagyg

ataggcagaa

caaaaaactg

gtaaagaaga

agaagggtga

aaagtttgcet

caaacaaagt

tacgctcaaa

aaaacaacaa

tataatagtg

aggttctteg

gaagaaacca

ccctcaggty

gatctcatgg

gtcaggcgtg

gacaggaaaa

gcactgtgaa
atctggttet
gttetgttge
atcaggttgg
ttceccagttt
cttctecttt

gcaataaaaa

(SEQ ID NO: 61):

cgcteactte

tttccegaag

tegeectece

tgtcgectty

tcccageget

gecgetgeca

gtteggetee

gggCCgCCtg

ctgcageeceyg

aggagaggaa

gaaagaagag

catcagcagt

tgggagaaga

tgcgccaace

gatggatgtg

tctgtgeteg

caaggttatg

gaaatcctca

gatctaatac

agggctaaga

aaactacatg

acttatctgt

gctcacaaga

aagcatcaca

gaagcccate

taggctcagce

tagatteccte

tccaccttat

gacattaatc

ggtttctcta

acgctgtgta

taaattgtet

acagcectte

cgecactecte

cteceectge

gattgaaggce

ggaggctgcc

gtggagttge

accaaacatg

gcteccatee

agatgcctga

aatcatcctg

gagaaggagce

ttgaaatgta

atcacagcaa

tgtggtatet

gccataactyg

ttgtggaggt

tgggtatgta

ctaaatcagg

accacagcaa

aatgaggagg

agcagaccca

acctgeagtyg

cagcattcta

ttgccagtga

tgtgtccaga

60

gatcagaata

aatattcaca

atctccatca

ccteagtttt

actccaacag

tgtagatgat

aggcaaagga

gtgatccgaa

ctatgaagaa

gcacggcatyg

atgctgatct

ggatcgacca

getgecatgg

ctcgagagge

cacaaaccat

cccatagata

ggaaacagca

aacaaaacgg

tctoteagtt

caccaaagcc

ccagattteg

acgcctgaat

gtgagagtgt

gttggatcat

atgtctttge

gagatcgttt

aaaagatgga

ggcttgaagg

ggctttgtge

agctgatact

ttagaatgga

aggaagtgta

acaagtagaa

ccgegaatac

gttctagete

tatttctgtt

gatgtcccac

gecttagtag

gataaaacta

-continued
gaagatacga ccaaagggaa

gtatgctact tcggataccyg
gattatgctyg ataggcgatc
atgaagactc tgatcattta
gagaagtcat aggcattcca
gaggatgtgg aaagcagaga
gagaggaaga gtaccagtca
tttggccegt tatccagtaa
caaatgcgga tccatgetga
agagaaggca tagtgatgtt
ggaagattcc aggatttcta
tcaaggcaaa gatctatatc
aaaatcagcyg atcttattca
tcagggacca agttcttatg
agtcctecta cccccaggag
gaccagactt gaggcgtact
ccacttagat cctagcetcetg
gaaaaaatgg aaacaatgtt
cagaccagtc agagtcagtg
tcataaatca aagaaaggcg
ttgagcagtt cagaggagga
atacaagttyg tgatgatgtt
aagtgaaaaa ggagacatgg
acgtcttgge atagcagtga
accctgtaac ctggcaacca
aattggtcge attttattaa
agtgtaccte gagattcagg
ttgtaggagyg aaagatgact
atttattact aaagtaaaaa
gtaggacatc ttagaccagg
atggaagact actgcaagga
caacatcatt ctagaatcca
cttgtagttt caaggcctat
ctgatagcac acatgcacaa
ctttgaatct caaaaaatgg
acctctecca tgagtectgg
agttcttatce aggacaactt
aagaacaacyg ccttttgtte

tggtttgaca aggttggtca
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gaaagagagg
caatgcctag
tcaacatgaa
agttataggg
aagaatatat
tgaatacgaa
cgctaccgaa
agccacaacc
agtgtccega
tctttggcaa
tgctaaggat
agaacgtaga
atggaaagaa
cacaaaggac
gagtccacta
gactcactac
ctgtaagaaa
aaggaatgat
agacctccac
gtaaaatgcg
attggcettee
gagattgaaa
attacaactg
ggcatcccca
tctaaagatg
ataagcgtct
agcaatgett
gaatcaggte
aaggaagttt
tgatgaagta
gccacatttg
aacctgaacc
tggagatata
ctggagtceca
atcgtectte
aatgttgagg
tcaagccaaa
ctagggttca

ccaattaata
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gttacaattt

atgggaggcc

tccagacaga

gtaaagaaaa

tttattctece

gctagagatt

gaagaaagtg

aaacagcatt

tcagacgcat

tctccatata

caacacggag

tgaagtctct

gtatcagatt

caacattatc

ctgttcacca

ggaaggacta

aaagtcggaa

tatgaccgga

catcgtgtca

gggattgtga

cagatcaaca

accecgeteca

tgaggtcgat

tccttecacct

tctgtecaga

gaaggggcecyg

gttggataga

gtccaaagaa

ggaactggat

tggtagcatg

ttcectggty

atttcctgga

ccagactetyg

ggaatgatgg

tcegggeceyg

actgccagea

ggagtctgcea

aaacgctgga

agagagtcca

-continued

tgggagcaaa

aaggaatcct

agtgataaaa

cattggaacc

agtccaccga

accctttggy

aattcttagg

attagatgat

gatgtctett

tgccacgaag

gttgcaaagg

gactatgact

atcgacatga

agtgccagaa

tcagggtcete

gatcatggte

tgtggaacag

cattataata

tggatgacca

agcagcagat

gaacaacggc

gatccactga

gecttcatta

gecttatega

caagcccatce

acagctteca

aaagcaggag

gtacagaaac

gactcgacag

aacagctaca

ttcgettgge

tggccttgge

gcaacacctg

acaaaaaggg

tggccttgtt

ccgtatgtaa

tagccaaaaa

acccctttac

caaggaaaag

agatctcect

tatgttaaaa

acaagagaag

caaatggaac

agagaatttc

atcaagcteg

cgagatttta

gagccacatt

cattgccact

acagctccat

tcaaagagaa

gtgatgatgg

tggtcgagat

caagtaatgt

ctcatcgagt

acccagtgte

gggcttcgag

caattagccg

ttattctcca

agacagccat

ctctecttga

acgtcctgat

atgactggaa

ggtctcatce

aagtactcca

cagcttecac

gtaaaaaact

aggcctggee

gcaagccgag

gctcagaagg

ctctgatage

cctgeteage

caatgggtga

acagctggag

gtaaaaccag

aagtgtatct

gaaaacaaaa

cagcagctat

ttttacagat

tccagggaag

tttactttect

aactaaaaca

caaacattca

gggaacgaat

tgttecgagag

attgaattag

ggtacaaact

tcceccaccect

ggagagagcc

taagtgatag

aattggtgta

cttcaaaget

catcaaacca

agatgttata

cctectecac

ggaccecgeac

aatggacaga

gatagagaca

atcacagatc

gcggaccace

acaaacctca

gatctgeece

tegtactggyg

gtcgcaggac

caaagggaac

aaggagcact

gtggaaatga

agtctacaga

aaatctgatt

cagttcagtyg

tagtgggacg

cattcaggta

gtagaaatca

gttccaagac

attagataac

gtggcaagaa

tatctttcga

catcgtetgg

61

ggagattatg

tggcccagat

ggtgatcgga

gtagatccaa

aatcatctct

ttcatagcag

cgttacaaaa

tggtaacact

tttctaggga

ttgcacacat

agcagagcetg

cactcgagtt

caaagaatca

atggcacctt

atctaacccce

atacagccat

ctaggaagca

gtcaggaaca

agcagtcagt

ccatgggeac

tctgaaaaac

aattaaagaa

atacttaaat

aaaaaaaaga

ttatttttaa

aaggagagag

tgtttattct

acaaatggaa

ttatgtgaca

tgttaaatat

tttttcacat

cctcecttttaa

tatactaaaa

taccccatgt

tgcgaattte

ttatttcaag

gggagtacat

agatatttga

aattttttca

-continued

gecgeatgga
acttttagat
tggttcaaac
cecttggeccee
ggaaagttca
ctgtaaaaaa
aaaaaaaaaa
gcatgcttaa
tacaaagcaa
tgtgcectaa
tgaagaacta
ctggtcecaat
gtcagtttca
tatattttta
aaagccctga
gaagcggtgt
tcaggtgaaa
atcatcagcc
ccagcaggaa
gtcaattact
aaaattctgt
actttttttyg
tattttctty
ataaaaatca
aaataaattt
aatgcaacag
ttaatcatag
atactttcta
aataagtata
acaaatctta
ctttctectt
acttttecttt
aattacaagt
ttgattcaga
tcaagggaaa
catgttgaaa
taaagtaagt
acttttgcag

cctttaaaat

tcacaaatct

gaactagagce

ttttccecace

tctgacaaga

actggacctt

attgttgtca

aaatcacagg

tgttgtgtet

teetgtgtte

agaaggcect

tcagatttgg

ctgaagccat

tgcaacagaa

tcattccttt

tatgccacag

tacaggtgag

agcaggagac

ctecctetggy

gagtggcaga

aatgctaaga

ggctacactyg

catggacaca

gggcetgcaac

gccattttea

cactagtgca

ggtgatacaa

tetgtgtttt

gaagatactt

atatattcaa

tgaagttcaa

ctctcacttt

ctcectgeca

tttgatctga

getgtagatyg

attaacttta

aggattttge

cagcatgtat

tttattgtac

tcagtttaca
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tttatgggag
tatccaatat
ttccteecta
agagcttece
cttactcteg
cagcaaccag
ttgcaaaccc
tctgagectyg
tcagaggaag
caggtgaaag
aattcaatga
ggattaatct
gecetttteca
ttcttcattt
aaatggagct
gagtgtaatc
caaagaagtyg
cgggaatcag
ctttgtaget
tgtgttggac
tactgaatga
gattagctga
ttgcaaaaaa
acaatttata
tggttttaaa
agatacacca
ggcagacatt
aaaattctct
tttatttcca
tatgtgcaaa
acctettete
gagtgaacct
tcctetetea
cctetgaatt
agagctttet
aacatgactt
ttgacgaaga
agtgcatggt

ggaaaattct
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aaaatcatgt

tagcaccage

gtagaaggtc

agcaatttct

aagcactgcet

tttattaatt

caaattatat

caacaatttt

agtcattatg

aaagtctatg

tttggtttta

aaggtcaaat

gtcactggtt

tacattttga

tttgcattaa

taaattaagg

ctgaccatta

ttaaaatgag

tgcaatatga

atggacccag

tattaaaata

atttaataga

aaggtttatg

atcttttgtyg

aataagaagg

tcattatgca

aattttcaca

aactagcact

gtatgtttga

gggcagatta

caaattcatt

acattttctt

ttctceccac

tgaactcatg

tacttctega

ggcectcagt

ctgcteacac

ttattttgga

aactcacaga

-continued

tgccattgty

attattcata

ttaggttttg

ttagccagtt

aaaaattggyg

catttttetg

ttctaaagaa

aaagctccag

cctattaata

tgaaaatctce

cagacggtta

ttctectaag

attgtaataa

taacacatta

tttttgaaat

ccatgcacaa

aaaactatca

tatcactaaa

aatacaccaa

gtaaagttgt

atttagacac

cctatagtgt

attttcctga

catattccta

acgtgactac

gtatttattt

tctgcaccte

atgccagtga

aaagtaaagg

gtcetgtaat

ctggtgatgg

tacaggcgtce

acagccctga

tgtcatttaa

taacataagt

agagcatttce

tatgaaaagg

ttgagtttet

ttttttgagt

atgtccaata

caggggttaa

tttgtteteet

tccatttact

aaccctgaaa

tagtaaaatt

atatagtaaa

tttttaggtyg

gttatttgat

ctaaagtcaa

ttaccattgg

ttccectatt

accacccatg

ttatagettg

ccacatacat

atattttttet

tgcttgatac

aatgcettet

gactgtgtct

taaaagaacg

ctgtgtacca

ctatactatc

tactaagatg

tacaaattat

ggaatatttg

aaaagttggt

gacttgtggt

cegttgttge

gaattccagt

gaacaccaac

tatttaacac

tgcagtgett

gectgetgea

agaatgaaat

ggactgctgg

tttaaaacgc

tgctgttttt

ttctgattaa

gaaattttta

aatttgtttt

agtattattt

aatcatttaa

atgtgaatag

cacagggcetyg

caatttttca

cataaatttg

actcaaagaa

gccatcacca

aaccectgec

gtggagctge

tagaggaaaa

gttctttatg

attttaattt

ctcatttgtt

tagttcagtg

ggtgcaaaag

ttttatgtgg

tgacattctg

aataaaactt

gcaacaattyg

ccttagaata

cagtcacata

ttctaatttt

tacatacttg

gtttrteeete

ttagtcatgt

cctgtacata

tgggaaaaaa

taatgtaaat

tttaaataaa

tctetgactt

gctecattece

caccgtetec

tcttageage

caaaggattt

taaaaggttg

atgactcagc

atttagtcat

62
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-continued
ggccttcact gacagcatag tcacaaatac tcaggcacag

getetgetag ccectgggtyg aagatggega aggcataact
ggctttatge agcatatgtg tttectgctaa agtgtcagtt
ttgctttgtg gggagtggag ggtgtgtttt cgggatgggg
agacgtggta acctgacatg taacaacctg tcecggagact
agcttctacyg tgtggatatg aatgggtgag aggatttcte
catatcctte tggggcgatt cctcaactgg gagaaggaaa
ccctgcagag ttetcatggg agtetgette aggtttgaaa
tttaagagct agtttggatt catgtttagt aatcgaactg
aaatctaagt ctagctgtcet ctctattett ggaaacaacc
atttccteca tttccaaaga ctcaactcga gtecaattec
ccctatetgt cccatatatt tttectttat cccatatata
cccectacte tagtgaattg tttetttgtt gttecatteet
gttetttgtt gttcatatac attcctgtat atgaacaaca
ttttcecttta tcccatatat accccctact ctagtgaatt
gtttctttgt tgttcattce tgtttctttg ttgttcatat
acattcctgt tataaaaatt ccctteectt tettatgtge
cctetectga aaagccctte tacttttete aataatgatce
catgcgagte ccttettgea actcccaget cacgaatgag
ctctttegge aactcctgac taaaccctaa caacatgget
gecattgatg ccaacacctt cactttccca gggaccccag
atgccaagge tccataggca acaataaagg atatgatggt
cctgtagtgyg gtatgataga attaggcaag agatcaccaa
agctgtetge ctactactga tgtaaacctt gacattetgt
gcacgtaaaa atcatgtgct caatgtgttt gtctcaactce
ccteageteg tgatgeecte agggttetgt gggeatttat
gcactgaaga aacaggagtt cacacatcca cctctggact
gtgaaatgtg tattgagaaa tactttgcaa gagagaattt
ttttaagtga acaaacaaca agtctgtgce acacacatct
tccatatgee ctgactcagg tcacttaate tccaggattt
catttcctca cctggaaaat atggagtttg aggtagattce
tcatctatca ttaaatcaac actttaacta aaacgtaagc
tcctteaggyg cagagaccgt atcttcagta tcaaaaacaa
tgtttgacac atagctgcte aataaacatce tgtccaatga

a

a different transcript variant of the gene, or a sequence with
at least 80%, 82%, 85%, 86%, 88%, 90%, 92%, 94%, 95%,
97%, 98% or 99% nucleic acid sequence identity thereto.
[0193] In embodiments, the nucleic acid inhibits expres-
sion of Homo sapiens ST8 alpha-N-acetyl-neuraminide
alpha-2,8-sialyltransferase 3 (ST8SIA3), mRNA having
NCBI Reference Sequence:
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NM_015879.3

cggcaccggyg

tgctcteegy
gtggcctece
cacacgcgeg
cacacacaca
cgctcaatgyg
ccagceccgygy
agtgtgctgg
ttttatcget
catcttcace
cgaatgtaca
cgctgaagtt
ttcteteace
aaatttaatc
ttcttcagea
caagaatagt
tattccagee
tccggteact
gcattataat
ctgacaggga
attttgtttt
ccaaagagat
aaccccagea
ctattcagga
gcttgacggg
cacacttcag
ttgttgaaca
geccgggaaat
aacaaacatt
ttatgtacac
cttgtatgga
agggaagatc
ccaaatttac
tgctgagttt
ctcaccaage
aaacggaaag
atcaaattga

tcttataagyg

(SEQ ID NO: 62):
ccttegecac gecgecgege agececteca

cececegegege

ggctectgee

cccaccecceccg

cgcgetcaca

cacatatata

accgatttece

atgagaaact

ggctggteat

catcagctac

actcccaagt

tgttccacge

tctagacceyg

caggaactcc

ggacagcgtt

tgtcgatgta

gtteggattyg

ataaatatgt

tcttecagat

atttgtgetg

gccagtgtgg

ccgttgcaat

gttggaagaa

tcctggaaaa

ccgtaacaac

gccattettt

caactgtgac

cagaggtcag

ataatgcaac

tgtcacctaa

ccttgeatca

ttttggcegt

ttccatacca

caccaagtgg

cagctgetgt

tgactctgte

cgccaaatgyg

atagccttca

attgtctgee

cecctgectac

agccccaacc

ccegggtece

cacacacaca

cacgccageg

ceggtttece

gcaaaatggce

gctcagegte

gtgtcectga

acgccagecc

gggattccgg

tcattegtge

aagagaaacc

tttacatcaa

ataaaaaatt

gacaactgat

tttctctatt

gtgtcaccca

tggttggaaa

acaagaaata

ttcgceecta

aaaccaatct

atattacaac

tttttectca

ggatcecctge

caggacatta

ttaaaagtcc

atgtcaacag

acggctgage

gcaatatgtg

ttggatttga

ttactatgac

caggagtcce

accgaatgca

acactgtgee

ctgtttaaaa

gaatagaacc

atttaaaagg

tecttectget

ggggtCCCgC

ceeggeceeyg

cctecteage

cacacacaca

agctgetgge

tgaacccagce

cegggtegec

gcectgetga

aaaaggagaa

dggggcegecec

tcacaatttg

ccattacgaa

ttctaagtgg

aggcaagaaa

tttetttgac

gcactatgat

agcaataact

ttatgaacaa

tagtgggatc

gataaatcag

cggaggettt

taccaccttce

aatctcttga

gtttaaaaaa

atttttectte

gttgactttt

aactggettg

gtactggaaa

acaggtattc

aagagatcca

ccccaacaca

aaaaaaggaa

accagetgec

tggggaaggg

taagaactcc

agtgcceccaa

ctagagaatg

aaagatgtct

63

tttctetttt

tagcaggaca

attgataaag

cgaaatggtt

taaactgcct

tctgcagete

ctggecaact

gactctgaaa

ctcatcttcet

atctcactcce

cegtggagtt

getttgettyg

aggttctggg

aatcacgatg

tgcctetgat

acagcaagat

agtgcatctt

atagcattge

taatagcact

aaatttagtg

tgggtgttet

agaccetggyg

agaagttgtt

accatgttac

tcttggecag

gegategttt

cagaaccatt

tattccctcet

aattaagcat

agagttggaa

agtagctgge

agtagaaatc

gcagcacttt

agttgatgtt

caaatgccag

gtagctcatt

caatgcgaca

agtgatgagc

tgcctaaaat

-continued

gecactgctet

gatgcattga

ggaatgttge

tgaagtattt

ctcattttta

tgctcagata

dgggcaggac

aatggaaacg

atctatctcce

ttcectetge

taataatttg

tatatgttge

taactttgat

gactcectty

gcagtcctca

ggtccctety

tcatgatcac

gtctettgat

gtggccacat

tctcccataa

ctcagaatat

acacacaaag

atggaatcct

ccatteccage

gecaggtgee

tccgtatcat

tgctctettt

ttccactgaa

ttcaaaagaa

tccaagatta

cattctcatt

aaatcattcc

gttcttccaa

aaattttaat

tcaagcatat

cttttectga

aataactgtt

tcattgecee

taaaccgaat

tttaagagtt

agccacatgg

atttgggact

tcatgtttgg

tgaggactag

gtcctcataa

ctgttttget

taaaaaactg

ctatctccat

aactactccce

ctaggaatcc

atttgtactt

gettcatgac

tgattcettt

ccagtecatt

tggtgagtgg

aaagaaagcc

gtaggcattyg

ctgtaaggec

tcccaaccca

agaggcaatg

gaaaaggaag

gtgtacccta

tgggttaaag

caggtgacta

tgtgtgcacc

gagaacattg

gtcagatcta

aaagccattg

tgtagacctg

ttctttattt

catccetgge

ttcagcccaa

aagagtttct

ttgttatgca

aatctcatct

taaaaaatgt

tctttaggaa

atggtaagga
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ttagcagatt
tttagacttyg
atgctgctaa
attttaataa
agctatagtt
tcagaggect
ggtgggatca
gtttgcatat
ctctatcace
tgcecctacca
tattgaattc
gatgtgttta
aaaataggca
tttaaagaaa
cagtcattct
gatataaggce
tatgttgtgg
ttatggcaaa
attccagect
tgcactagge
aatcagctta
aagaatattt
aagtgtggta
tggaggagga
gtgctgaggt
accaccaatc
tagcactgga
tacaactaca
tgcagtggca
cgatgaagga
cagccatatg
tttttactga
cgtetggeca
ttcttecttte
tttgagtggy
agattgcttyg
getgtagtte
ggtaagatca

aagacactat
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cgttatgete

tattattttc

agatctagat

atgtgttacc

aggggagaca

tttgatgggt

cctttgaaga

tgttgggatc

tagttggcetyg

ctaagtgata

gactctggag

ctaaatataa

aaagaggaaa

ttetgtagty

caaggatttt

taaatctcct

tgggaggact

actttaatga

cttcagaact

cttataagga

ccctteactt

caaaatctct

aatctataca

tcccaagtgt

agctcccagyg

gtaatcagct

gctacagaca

tgttagttet

cccetttttta

attggaatac

cccataacac

ggggaaataa

agacgctetg

agatgcagat

aagaattcct

gattattaaa

gtcttaagtyg

tagtagtgtt

gtgccatcety

-continued

acgttetgee

agaaagcaat

attaactaat

aattatgaca

ttaaaaacat

atcacaacca

ggactgtact

actgagagat

ttcctgagea

ttaatgccaa

ttttaatcce

atgcatagac

agaccagaat

gacaatttaa

tgtttgtttt

tgcagtctty

ttcccatcece

aaactcaaaa

tgaggggttt

ggacttcetg

ttgaagaata

gtttgttttt

accactttta

cctaattaga

cttgtgtagt

caggaccatt

catgcectygy

agactaattt

ggatactcac

attttaccat

caacacaaaa

tcacaaactt

ttttcactgg

ccaagggaga

cccacacccece

atatctatca

tctgtgaata

gtgtgectgg

tctgtgacct

tggtcctaaa

ctaattagag

gaaagaaaca

cacattacaa

tttgtaatte

caccgtgttt

accatcctca

tgacaactga

cttagttcat

tattacttgg

aatgtgcceca

actttaaacc

ctctaaaaaa

attttatctc

ttaagttcag

gctecatett

ccaccaccgt

tagtgaggaa

agagatcagg

gagatgatce

gcagctteta

aaagactgtt

tgaccaaaaa

aaggcagcetyg

caagtgcagt

ggctetttee

cttttgcatt

atccttttgt

aacagagtcc

aaagccccca

aaccaattaa

ttggcaacct

ttattctgag

cagggctaaa

aaaaattctt

tttctecace

ttgtaaaagt

cagtgctgac

tgatgtcagyg

cctgecttat

caacttgcat

ccaagttcaa

tataattata

agtggtataa

gtteceetgte

cactgtgetce

cagaagtgtt

ttggttatag

gccagattet

ttcattttca

aagaagatta

cagtttactg

atcataatgc

ggagattttt

aaccttagag

gttatctatc

atggactttt

ctecatctetyg

caatagatca

gctgaccatyg

tcaaagatta

agttgttgtyg

gctetectge

gaactgggca

tcctetttea

gaccttgett

cagacacttt

actttcaget

aggctttecta

gttgcagagg

gcttaatget

tgtcatatge

tggtggtgtc

tccaatattt

ttgtgtetgt

getgtatgtt

tatgactact

tacctggeca

64

tggggctace
cecctgeccete
cgtgaatgtyg
agccaaggaa
ggcactaatt
tgacctgaga
gctaggacac
tettgattet
gggaggctag
gtggagaaat
taccagcatc
ttttggtetg
aagtctataa
aaaaatgact
gtgtgggtat
tccctgagat
tgataaataa
agctgcaatc
cettgtttta
ggctgaaaat
ttcatcgggy
ataggtaatc
gttcaatatg
gtgagtctte
tgtataattec
gtttgaatge
cttetecety
ggggetgtgt
ctgggtgetyg
acctgtetygg
atcagttggt
tctcacacte
tgaaatggga
tattgtcate
ttgtgatgac
ttcctecagtyg
gcatcagagt
tttaaggtta

atgcagctga

-continued

agcaaggatg

agcttectta

agtgccaaga

tgggagaacg

attagacact

tcaaaggaag

tggaaatgaa

tgactttaca

gtgatttgce

tatgattecct

aaatgaagct

ggatctgcag

aagaggaaaa

tcccaacaca

gcaactgtce

gaaacaaaac

caattaagtt

ttacccaata

gtaatataca

tgttgtgtte

tccecttgagt

tcaacagcag

ctaagaagat

atgtgcaaaa

tagattctta

actaggcaca

aatgtgtaga

gtttgtgget

gggattgagg

actctgtgge

actaagcatc

cgattgettt

aacactttag

ttatgcagta

tgattgaaga

aagcctatte

gaagagttgt

cectggggtt

tcteccagea

tgcaaaggaa

tgcccgagec

gaaacctaat

ttttttctga

ctcagacaac

cagggacaat

gaggccttca

aatgagaaaa

ccagatgaca

cctetagtac

gggctcacag

agcacataaa

aaggttctee

gaacaataaa

accaattatc

acgcttggta

actggtggtt

agctattcat

tgcataattt

ttctccatat

taagaaatgc

actttgaaat

atacaaataa

tgacaaactg

aaaccttttt

agtttetgtt

actgtcactt

ggcagcccag

gcaccttgge

ccaattaatc

aaaatgattc

gccacataga

aatgtcatta

tttctgaaaa

catatgtgta

tcttgttcett

tgcagagtaa

ctggggttag

aacacagctg
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gaaccgctge
actacttatc
ttggtgggga
tttgagtcaa
aaagcggtat
attgtagaat
gettegecag
tggagaaaca
ctgtcaatta
ttcttggtet
ggaaagtggt
ataagttaga
tctecctece
ggagatgett
acctacctte
aatcatgatt
catgcttgac
cttagtaaaa
agaagttgaa
atatacaact
cttctatttt
attgtgtttyg
taataacttc
agcaatttte
tcccataatt
taagcctetyg
tgcttacaaa
atagagcact
cagctgattyg
gaggccacag
attatgcctce
taacagcatt
ttgtattata
tttattttta
tgaatagatg
gatgacagtg
ctgacttcag
gacccggatt

tatgaaataa
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gcaactctte

ctttgattca

gattcccagyg

taatatatac

agtagctaaa

catgttegtt

acagtcttag

ttgaccagtt

atttagtcag

agcaagcttt

catatttcce

caggtcactce

ggaactgaag

tcccagagec

caacctcagg

aaaataaaac

gttctaagac

tacttgtgge

ccgtectaat

gtgcacatag

gttectttga

tagctetttyg

tggaaaacag

tctatggtgt

actaacttaa

tttcaagagc

ccagctecag

gtgagtacca

gacttttaaa

gttggttagt

ttggatccca

gaacctctca

aactgtgget

aaacattctt

gctgatettt

ttgtttecce

ctcatcctte

aaaacagtgc

ccagtaaget

-continued

aaaatacaat

taatgtcctyg

tgattcgtgt

atccggagte

tgcttatete

gaggttatca

tgattcaaca

gctaatttat

aatggatgca

aatatacact

tctttatatt

atctttagaa

tgattcattc

taaaatattt

tagtctccaa

caatcaaaaa

taacccagta

cttgtaccac

gaagctttgg

aaaggcttta

ttttccttet

gtgtgctgee

tggaacccag

aaatactctce

tgtcaaccag

cagtataagt

catagcactyg

aataggagag

tgtccectee

tttactgatt

aggtgttcaa

acagactcce

tttctaattt

taatttaact

tttaaaaaat

aactttgtca

tgacacaata

ctgcaaagga

cacttggete

tcttgecact

ggataagtce

gaccaccatt

atatatacca

tcecttgtgey

tgttaaatgyg

attcagctgt

aagcaaattg

agcccaaaga

ttgtctcaag

tcaaactaag

ttggtgagaa

agattcaatt

atctaagggyg

aacacaaagg

aggaaattca

taacaagggt

ctctgttgga

ccagacttet

gacaacagtg

gtgtgattet

aaatgtttaa

atttttagca

atctcageca

ctgaaaacac

tggctecaat

cctgaacaat

gctagcagag

accaagggaa

tttagtaaaa

atattccacyg

cagtatcttyg

ctaagggtga

accagttaaa

ctatacctat

ttttcectat

aaaaaaatac

gcaggggaag

tacatatctg

cattectggac

aacttacaaa

tggaaaccag

ttttgaacaa

attagtttca

caatatagac

ttcagcegaa

taactgatca

caaggtggag

gccagetett

aggcagatct

tgagaaacag

tggaagtcat

tctgatttat

tattcagget

ggaggcteca

gatcagttat

taatgtgcca

ttctataget

ataccaaagg

cagacagttt

caactggetce

cctaccaatt

atttcagget

aacaatatgt

acagcatgag

ttttaagtca

gctttggagg

gcatttccat

gagcatatta

tgactcttag

ggagattacc

cectecagga

accatgtttg

agttcatcac

ccacttgecc

aggtacccac

aacaaggcac

gaaaggcact
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gaggttccaa
aacatcacge
gatttgcect
acttggtagg
ggcaaacttt
ggaccatgaa
cctgecagtec
ttcteaccac
tagaaatcag
tttgcaaatt
gtgggcttcea
aaatatgcct
ttgttatctg
gaccaaatct
ggttctgtaa
caagttggac
tatacctcta
agcttgttte
aatgagtcag
cattgcatge
ggctetttte
aagcacaagg
aacaaattca
tcccatagea
gaagaaaaat
cctgcataag
agaagaggga
tttaatatgg
ctttagecat
tgcagaaaag
gaggagttga
cattagttag
tgtatggaaa
ggacaaccac
gatcttatet
tgtggagatg
cttatttgee

ctcccaacca

ccattagtta

-continued

ggtctctace

tgagagttta

tagaaaagtt

aatatctctg

gtaggataag

aaacaaaaat

cctggeattyg

tagttgtgag

gtaatctggt

gcaaattttt

ttaaatcttt

aattcctagg

catgtactaa

acttcegttyg

ggcatttcta

attttctata

ttttetttet

tctacattga

gtgcatgtte

agcctgagea

ctgacaccaa

ggcttgacag

ccagaaaacc

tttttagtct

tggcagacaa

tggaataaag

ggttteccte

agaataactg

atttcaagat

cacaagagcg

gtaacaggct

cactgaaatt

catcccaata

ctaagtccat

caagtcagga

agacaactga

cagctageta

ctgattctge

gatggacatt

ccaccaggygy
agttgcactce
tccaacggty
ggcaacttca
gtgtcatgtyg
ctactaatac
agcaatagag
tgtacttcca
aatccacaga
ctggtagaag
ggagaggcaa
acacagtgag
atcaaaatta
ctataataaa
aactgtaaat
ctatgtgtaa
tcctaatggt
gcaagctaca
agatgtctgt
caagtatgecc
acagagaagt
gtaggcctty
attcttgagyg
tagggaagaa
tcggaaagag
tcattgaagt
tgaaggaatc
taccccatgt
ccagatctga
cttacagcca
gagatccggt
ctceccaggac
cactatcatt
agcaaaactt
ttccagatca
ggttcagaaa
actggaatta

tacaccacac

gacaattaat
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acacccagta
aactggagtt
aagaaatacc
ttgctgactyg
atgtaaggct
acatttggee
caactgtect
actgagtgtt
acaagctttyg
tcattcttag
tgctgggaaa
tggccgtaag
gatcatgaag
ataccctaca
gettgaaacg
aatgccaggt
cattgaaatg
ttttatttta
attcccaata
ttcaccctet
ccacagctac
ttttattatg
aaccagccac
aattggcagg
gtttggtcaa
acttgcaaaa
tagaccattt
tagaagtgct
acccatactyg
agagcectygg
caccaagcat
acaaaacaaa
tactcacatg
tacagatcta
acatccteca
gttggagtga
gagtctgggt
tgtgetgett

tgtgaaagca



US 2024/0240185 Al

-continued

ttaattagaa gtcaagacaa aagaatgttt gtgatatctt

ctctegetta acatactttg atttcaccat tgeatttcag

cattttaaag aatagtgtat cagtatagaa ggaggagcaa

agctctttaa gagtaatgat gaaaccaaaa ggtcaaaaag

tagaagaata gcgaatgtaa gttattaaat aaatgagcaa

gaagtatgtyg tcagggaaaa taaatgcttc ttatattgtt

aataccgtga ttcectgecce getcacceeg tcactcaaca

cttgatgcat ttgttttgga aagtgccatt ttatgetgag

atactggtat tgaaaacttc cctctttecce aactetgtea

gaagttctct tgctetttgg aagaagccga gggcecttaac

aaatcagact gacctcectt gtgacaggca gectegectg

cccttggaaa caagctgeca gaatgtgagyg gecacagaga

cccaagagaa gccagcactg ctagactgag gaacttgtaa

atatcttetyg ctttettggt gaacaaggac agaggcaatt

gegtgtatat tgtgactgta gtttgtgaag aaaatgcaac

catttgctte gacagctect caaatgtact tgttaagtgt

gaatgtgect gectcattge cttgtgttcee aaacacagta

ctgaatgegt tgtttttaaa taaaccattt cgttttgett

tgggaaa

a different transcript variant of the gene, or a sequence with
at least 80%, 82%, 85%, 86%, 88%, 90%, 92%, 94%, 95%,
97%, 98% or 99% nucleic acid sequence identity thereto.
[0194] In embodiments, the nucleic acid inhibits expres-
sion of Homo sapiens cyclin dependent kinase inhibitor 3
(CDKN3), transcript variant 1, mRNA having NCBI Refer-
ence Sequence:

NM_005192.4
accggtgagt

(SEQ ID NO: 63):

CgCngCgCt gcagagggag gcggcactgg

tctegacgty gggeggecag cgatgaagec geccagttea

atacaaacaa gtgagtttga ctcatcagat gaagagecta

ttgaagatga acagactcca attcatatat catggctatc

tttgtcacga gtgaattgtt ctcagtttet cggtttatgt

getettecag gttgtaaatt taaagatctt agaagaaatg

tccaaaaaga tacagaagaa ctaaagagct gtggtataca

agacatattt gttttctgca ccagagggga actgtcaaaa

tatagagtcc caaaccttet ggatctctac cagcaatgtg

gaattatcac ccatcatcat ccaatcgcag atggagggac

tcctgacata gccagetget gtgaaataat ggaagagett

acaacctgcce ttaaaaatta ccgaaaaacc ttaatacact

getatggagg acttcggaga tettgtettyg tagetgettg

tctectacta tacctgtetg acacaatatc accagagcaa
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-continued

gccatagaca gcectgcgaga cctaagagga tccggggcaa

tacagaccat caagcaatac aattatctte atgagttteg

ggacaaatta gctgcacatc tatcatcaag agattcacaa

tcaagatctyg tatcaagata aaggaattca aatagcatat

atatgaccat gtctgaaatg tcagttctet agecataattt

gtattgaaat gaaaccacca gtgttatcaa cttgaatgta

aatgtacatqg
a

tgcagatatt cctaaagttt tattgacaaa

a different transcript variant of the gene, or a sequence with
at least 80%, 82%, 85%, 86%, 88%, 90%, 92%, 94%, 95%,
97%, 98% or 99% nucleic acid sequence identity thereto.
[0195] In embodiments, the nucleic acid inhibits expres-
sion of Homo sapiens T cell immunoglobulin and mucin
domain containing 4 (TIMD4), transcript variant 1, mRNA
having NCBI Reference Sequence:

NM_138379.3
agactcctygg

(SEO ID NO: 64):

gtceggtcaa ccgtcaaaat gtccaaagaa

cctetecatte tetggetgat gattgagttt tggtggettt

acctgacacc agtcacttca gagactgttg tgacggaggt

tttgggtcac cgggtgactt tgccctgtet gtactcatec

tggtctcaca acagcaacag catgtgctgg gggaaagacc

agtgccecta cteeggttge aaggaggege tcatccgeac

tgatggaatg agggtgacct caagaaagtc agcaaaatat

agacttcagg ggactatcce gagaggtgat gtctecttga

ccatcttaaa ccccagtgaa agtgacageg gtgtgtactg

ctgcegecata gaagtgectyg getggttcaa cgatgtaaag

ataaacgtge gcctgaatct acagagagece tcaacaacca

cgcacagaac agcaaccacc accacacgca gaacaacaac

aacaagcccc accaccaccce gacaaatgac aacaacccca

getgcactte caacaacagt cgtgaccaca cccgatctca

caaccggaac accactccag atgacaacca ttgeegtett

cacaacagca aacacgtgcece tttcactaac cccaagcacc

tcttetgact cccgagectt

ctteeggagy aagccacagg

ctaaggaagyg gcccatccte actgcagaat cagaaactgt

cctecccagt gattectgga gtagtgttga gtetacttet

getgacactyg tcctgctgac atccaaagag tccaaagttt

gggatctcece atcaacatce cacgtgtcaa tgtggaaaac

gagtgattct gtgtcttcte ctcagectgyg agcatctgat

acagcagttc ctgagcagaa caaaacaaca aaaacaggac

agatggatgg aatacccatg tcaatgaaga atgaaatgec

catctcccaa ctactgatga tcatcgecce ctecttggga
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tttgtgetet

ggaaactcat

gctagactac

gtgcagcatg

tctaacaacyg

tgacactcca

gtttcataaa

atccaggett

gagaccacaa

a different transcript variant of the gene, or a sequence with
at least 80%, 82%, 85%, 86%, 88%, 90%, 92%, 94%, 95%,
97%, 98% or 99% nucleic acid sequence identity thereto.

[0196] In embodiments, the nucleic acid inhibits expres-
sion of Homo sapiens SYS1 golgi trafficking protein
(SYS1), transcript variant 1, mRNA having NCBI Reference

Sequence:

NM_033542.4

ctttectacyg

ctttgectet

ctgtctgtea

gggccacgcet

ggcatggcgg

tgctgatect

ttacggcteg

ctagtgcgaa

ccgagatect

catgatgtcc

ggcttgetgt

atttcactgt

ctggttctac

tggctggtee

tcggggagta

acccctcecaac

gecetttgga

cttgggetge

tctgagagga

gggagagata

gtcagcatga

gecttggtat

ggtaataaca

atacctgtca

-continued

tcgeattgtt

ggaaacctat

attggagata

gaagggaaga

cagtagcatg

gtgtcaaaat

aaagactcac

getttagttt

tgtggegttt

tgttcgcaga

gtaaaaatgt

cgaagacgge

ttagattgag

aagtcttagt

ttattccatg

catgaatgaa

(SEQ ID NO: 65):

cagcegetee

ctaggccgge

gegetgtttt

cagacacttce

gtcagttceg

gtcgcagate

ctgggectgt

gcagccecte

gggettttee

ttcatcctca

acttcatceg

cactgtccat

agctcecegtt

aagccgtgty

cctgtgeatyg

tcagccecta

catcctgety

tcagacccte

accctggaaa

gtgagggcct

cagctgcaag

ctgagaggtce

gaattggaac

ccagectgtt

tgcecgeagty
agcgectete
gggagccege
gatcgtcgag
cagctacgtyg
gtceteatge
ggetggeget
getggaccag
accectecag
acgcecteac
gcegaggaaag
ttctttcacce
tccectegge
cattgcactce
cggacggage
aatccaatgt
acacttggge
cagatgaggt
tgtgaagtct
gtcaaagaag
aatgacctct
aggaagggga
catgccacte

gttttaagag

ctectgagag

aacacacaag

ccteaatgac

ctttttaccce

gatgggggca

agatttcctt

gatgtcattyg

gggtacttta

gtcgetggag
ctecatggte
cggtgaggec
tctgteactyg
tgggaccege
agaccgtgta
ggtggacggg
atgttcgacyg
gceggetete
ctgtgeectyg
cagtgtetgg
tceectgggetyg
gctgacctygy
atggetgtcea
tcaaggagat
ctagaatcag
cccttaacac
ccageccaga
ctgttggttt
gcaggtagca
gtctgttgaa
cctetttgag
ttgagccaca

agaaaaaaaa
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tcaaggatat

ctgtcttace

tgccgaatca

acagcagtte

gagccacaga

tgtcagggag

gaaaatgcac

tgcacccaag

caggtcccca

ataggaccca

accatcataa

gcacccaget

tatttagaat

agagacaaga

tagtgctgag

tttggggtgg

cttectgtgt

ctgcacttac

atcagcgcag

gccaccttet

atttggttaa

gtctecttea

aaccacataa

atttctgaac

ccactteege

cttcagaget

cagtaacaca

gctatetete

gecctacaga

ttaggaataa

agggtgagge

ttggaaggaa

gctgcagggt

ccctgggtta

aggcatgtga

tgctgtcace

ctgtggttgg

tgtgcctatt

ctgteeectyg

-continued

ctgattggag

ccectgggac

cagcagttac

tgttggagaa

aagaaatgta

aggatggcag

aacctgtgec

aacctatgac

tcctgetgee

gagaagaatc

agacactgcc

cccactggac

tctttggegy

agcccaacct

ggagatagga

agtttectet

atacaaatac

tttgtaatge

ccaggcaagg

cecctttectyg

aatactcagt

cttgcagegt

ttettgggtt

atgttcaatg

attgaaacct

ttcccaagag

aatgagttta

tgagaagctce

gtagggagtt

atatgcctgg

acctcagtaa

gcagtttgtt

ctaggaggta

atcaatttcc

ctaactttga

cttgaccage

agcgectett

tttctgcata

agtgttaatt

caaaccactt

agctgttacc

ctttgcagtyg

acgcttggtt

ggtgtgaagt

atggaggcat

ctgttataca

tttcttecag

agctctcaac

ccagegttge

tgtcttctag

tccaattttt

gaagggtatg

tctggectygy

atttgetget

gtgagggget

agtattttce

cacggttgag

gaactttaaa

gaccccagag

gcagggaact

ccecctgetat

tcegttecta

gagcggcaca

tcactgttee

agctgtcagt

tggtaacaca

atctgaccte

gatgctgaca

gaagagactyg

ctcatggtac

aatgaggcac

agaccagcetyg

ctctagacaa

aagaacaccc

cgtggtggtg

tgggattcac

tcttetgtga

tgatttttag
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ctttagtcat
tttgcagtgt
ttgccgaatce
tccggateca
attaggctge
caagcacaag
cacgttcatg
ttccttctac
atagcaggcc
tcaaagtcta
gaatgaccag
tttectgect
atgggttcce
getgtgetga
aagattttte
tgcagctatce
atggttctge
attgagagag
gaattattag
tcattectee
cttacatcct
gectcaggtyg
cttgctagty
cagtctagac
tetttggttt
tttecagetgt
aatgagtttt
ctgactctca
ggatgaagat
ggaaggttct
cttggccaag
agtaatcctyg
ggatgacctt
cacaaactgce
atcatgtgge
gttactccat
ttcaaggtct
tgacaaatct

aaatggccaa
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-continued
aagtcacgtg atccaaactt tttttcagta atatggagac

tgagctgcat ggtagttggg gatcaaaaat atgtgacctt
aatgagattt ttatgatttc taaagtaaca ataaaagcag
tttttagagt tgagttccag agagggcagyg gcaatggcag
tgacatgttt gtcattttaa taataaataa catctattga

gtgcttaa

a different transcript variant of the gene, or a sequence with
at least 80%, 82%, 85%, 86%, 88%, 90%. 92%, 94%, 95%,
97%, 98% or 99% nucleic acid sequence identity thereto.

[0197] In embodiments, the nucleic acid inhibits expres-
sion of Homo sapiens ubiquitin D (UBD), mRNA having
NCBI Reference Sequence:

NM_006398.4 (SEQ ID NO: 66) :
gtctetggtt tetggeccet tgtcetgcaga gatggetcece

aatgcttect gectetgtgt geatgteegt teecgaggaat
gggatttaat gacctttgat gccaacccat atgacagegt
gaaaaaaatc aaagaacatg tccggtctaa gaccaaggtt
cctgtgcagyg accaggttet tttgetggge tccaagatet
taaagccacg gagaagcctce tcatcttatg geattgacaa
agagaagacc atccacctta ccctgaaagt ggtgaagecc
agtgatgagg agctgcectt gtttettgtyg gagtcaggtg
atgaggcaaa gaggcacctc ctccaggtge gaaggtecag
ctcagtggca caagtgaaag caatgatcga gactaagacg
ggtataatce ctgagaccca gattgtgact tgcaatggaa
agagactgga agatgggaag atgatggcag attacggcat
cagaaagggc aacttactct tectggeatyg ttattgtatt
ggagggtgac caccctggge atggggtgtt ggcaggggtce
aaaaagctta tttcttttaa tctettacte aacgaacaca
tcttetgatyg atttcccaaa attaatgaga atgagatgag
tagagtaaga tttgggtggg atgggtagga tgaagtatat
tgcccaacte tatgtttett tgattctaac acaattaatt
aagtgacatg atttttacta atgtattact gagactagta
aataaatttt taaggcaaaa tagagcattc aaagccaget
tggaatttaa ttctgtcttg ataccttgtt atttatgecaa
aaactcctat ctectttect ttatgacaag agagtaagtt

ttaggttggyg atcc

a different transcript variant of the gene, or a sequence with
at least 80%, 82%, 85%, 86%, 88%, 90%, 92%, 94%, 95%,
97%, 98% or 99% nucleic acid sequence identity thereto.

[0198] In embodiments, the nucleic acid inhibits expres-

sion of Homo sapiens mediator complex subunit 17
(MED17), mRNA having NCBI Reference Sequence:

68

NM_004268.5

tgcgttectygyg
agtctgageg
gcaccgegge
gggaagccte
gggtcctece
ggtgcgegcea
aagcaggtcc
acctgececee
ggcccagegg
gaggaggagg
ggeegggege
aggagtggta
tcagtgagga
gtgttctcta
atttatgact
ccaaaacaga
agaagtcact
ggcagaaaga
aacaagctac
tacggcaaca
tcteggagat
ccteatcatg
tcgatectgga
tgatgtccaa
atcaaggttt
accteggeac
atccaaacca
geggcacaga
agctcteteg
tcacattgtg
ccgagettge
atgataagaa
tccggaggac
ctactgatta
tcatgatgee
gagaatgaga
gaaattaatt

aaataattaa

(SEQ ID NO: 67):
agttttgcte cgaaagactt accgaggagg

gaaagttgct

ttgcgttegy

tgcgggette

ctcttegtac

accgetggec

gtgcggatca

atgaggtggg

getgtecatyg

atagacttca

¢ggcggggac

cgggtecage

aaatttcage

acaatttgag

tgatgttete

cttgatcetyg

atcctcagac

tgctggagca

ctgactaaat

aaagagactt

ctggaaactt

ctgagctaca

gtacatttga

taaaaagata

attcctagtyg

caatacaaaa

agttaacctce

ggttcecccac

atgttctett

ggaagctgtt

gtgaaaaacc

agttatctat

atcccaaaaa

cacctttatg

gagagtttca

tcatccagca

ctttegggte

cattacagtc

acaagcaaag

gggccagete

tttccegagy

tgagttcceg

ctcgtttttt

gacgcagcca

gcatcgaatce

cctggatgge

tcgcagaatce

gecagggtte

cgagggcgac

gcagaccagg

ctteccttty

aagtgcectyg

agtattgtta

tctetcagga

gttgcaattyg

gcacaaatct

cagttaccga

caattctgag

cgaaaagttyg

gaagtgcagg

agtaataaag

cctgaagatt

atttagaggg

acaggctceca

ttcaaacgac

attggcagac

atgtaaagaa

caaattaaat

agattatctc

ttetttgtge

tttgctactg

tcctagagea

taaacagacc

agtgcacctt

ctcaagettt

cagtgaaggg

catatttttc
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gagcttgegg
ctttctttec
gtcttetgag
getetecgea
ggctegtggg
gecatgtcegg
ggcctgcgag
accgagacgt
tggcgegtet
gggctecgag
gegecaggagt
acgacgagga
gecttgggac
acagagatgt
gggataaaaa
tgcacttect
atatctaaaa
tattgaaggg
aaaccaagaa
cttttgcgat
gagataaaat
atctctecttt
aatacagatc
actgtectet
gtctgcatat
gatataggtg
ctttgeccaa
aaaattagaa
atttttgcac
cacaagtcce
tcagcecttt
cattcctcaa
agaagcaatg
taatttgcat
ttgagttcca
ttggccacaa
tgataaaaat
cttctggaaa

taaggagtag
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agctgetgea

gatcctcaga

tttatgaatc

ctatgaacaa

attggagttg

gagtaattac

ttttcttcty

gttcagcaac

gettcagtaa

tggtaatgca

gactatgcta

gcaagattat

ccttccaaaa

catcttegtyg

tggaaggtcg

gtctgcactt

gtttcctaaa

ttgcagatca

aaagagtgct

atttagcact

getttgaaat

tatgacaaga

aaatattact

tattccttet

ttaaaaaaat

tttctaaact

agcccagtet

cagtcttgac

gecttecgag

cctggetaat

ccatgttgee

ctacctgect

tgagccacca

tcttecteca

cctacatagg

tgaaggcaat

caagtttttt

cagttgagac

acctgggatt

-continued

accattgaca

tacaggctca

tagtgtgaaa

atatgcaagt

agcagattcg

actgtcttat

tctcagatgt

tcgecaaggt

tcatgtggga

tctgccatca

tttcagtteg

ggttcagttt

agtgatgttt

ggccattcaa

aaattttgtt

agcecttgte

gaagtttcca

actataagca

gtttttaaaa

ttcaaacttt

gcagaagttt

tgtaaaataa

aacttaaggg

ttgatgttga

ctccaaatac

ttceeeeeet

ggagtgcagt

ctceccagget

tagctgggac

ttttgtattt

caggctggtt

ctgecteeca

tgcccagect

gttgtctect

taatttaaga

aggaggcaga

tggtctgtte

acctagtgta

ctccagecte

gettagcaag

ttggtcaaat

gttttaatca

ccattcaact

agttgtacat

caggagcagg

cacagcacca

tatgggctgg

cttggaccta

cggtggecte

taatggacct

cctegtaace

tacaagataa

agaagttcag

tataaaatgg

tactatgatt

gaaactttga

caaagaagag

ataataatta

tcactttata

atgtacagtt

tatgtttttce

tttctatgtyg

catcaaataa

ctttttttece

gagatggtat

ggtgtgatca

taggtgatcc

cacaggcatg

tttataaaga

tcgaactegyg

aagtgctagyg

actctaaatt

ttaagcttte

acatcctcag

ttatctcttt

tcccacttga

tggctecatge

cacccagcag

ccgaattgag

atcaatgatg

catcacaagg

gcaattgaat

agagatggaa

agctacagga

ggtacatgca

caagtactga

tagagagcat

cccaagtggt

gaaagtggca

aatgtaaaga

caaatggagt

tggaataaaa

agctgettat

ttttccagat

cttgaaatgt

ataacttcca

ggaaatgttt

aatgacaagt

gtatatacag

atgcagttta

ctttttaaaa

agtatgtggt

ccccaaatac

ctcactetgt

tggttcactg

ttetgtctea

cacaaccacg

cagggttttt

ctcaagtgat

attacaggeg

attgataacc

ctgggtctaa

aaaggacagc

agggegtect

ttgacctcac

ccagecttec

ceetggattyg
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ctttctecaa

tcaaagcgaa

caaggaacag

tgtgcccatt

ttttggtaac

ccttataagt

gctttaacaa

cctttgtatt

gagcttgtgg

cccttetgat

ttaaaataat

tgagtgctte

tggtcaatag

agtcttttat

agtctgagac

aaacttctcc

aaaaatgaat

ataaaagccc

catcaaatac

ccccaggetyg

aacctetgec

cctecegagt

ccgtctaatt

cttggecagy

cgcecaccte

aagccacagt

aatgctttat

aacaaatcat

tgagaataca

ccccatctga

cttcatgtet

gagtagccag

caaatgtgtg

aattcttatg

tgttttaacc

tggaaacttg

ctcaacaagt

atcttggete

ggattctety

-continued

ttaaggcett

aaaactaatg

gtttgcactt

aatatgagga

actgaaagta

aaggctttca

tttgtaagat

tctecacegt

gccacgatag

caagatcttg

tggtatgaat

aaaaattatt

gctaatctge

gtgattttga

ttttgctgaa

cattgcagat

tcctaaaatg

catttatttyg

tagaatttat

gagtgcagca

tcctgggtte

aactgggatt

tttgtaattt

ctggtettga

ggccteccaa

geccagecce

tttttattte

ggaccaggac

tgtgcagata

gtagagtggg

tactttccect

taccgaccta

ggaaaatggt

ccttgtattt

tgaatttect

ggagacagtt

attaacaggt

tgctactgge

tgaacttgtt

tccatcaget

gattagtggg

cttggaaaaa

tagatttagg

gtatcatata

atttttaaaa

gactgtgcag

gttttcatta

aacaactttg

catctttcta

ttgcagttat

gttgcctgea

acaattccac

aggctcagge

tgaccagttt

tgatacttte

aaattttgaa

attataactt

agacagagtc

gcactgtttt

aaatgactct

acaggtgtgt

tgataagagg

actcctggec

agtgctagga

cccaaatata

tetgettgte

cacaccttga

ctaccgtetyg

ataactgaag

gtttggtacyg

aagaattgta

agcttagttyg

atttacattt

ggagtttgaa

tgaagaaaac

tggcaaggag

ttgctgtatg

tccttatata
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ctectgetttt
ttatcttttce
gtgcctaaag
ctcataagee
ggcaagctcet
cagacatcct
taataaaagt
aagaaaaatg
tgctttttte
tccatggaaa
ttaaaaatct
aaatttgect
tcacataagg
tagaagagtyg
ttgtttatat
gtaaactaat
aagatacaaa
gattaaattg
tcactetgtt
ggctcactge
catgccteag
gccaccacga
gttttgccat
tcaattgatc
ttacaggcat
aacatttctyg
atgaatcagt
gtagaatggce
ttcttttaaa
actttacgtt
tcgetgtagt
gaaactaaag
ctgtggtage
tctagtttaa
ggatgtgcta
caattagcce
ctgtgtttga
aacttggcaa

taaatgaaga
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-continued
tagaggtgcc tcctctacta acctcagtgg tgattgagaa
gtttcagtaa cgttggtaat aaatgttaaa ttctaaagta
ctacataaat ataaagcatt aagcaagtgt gcttctaaga
gtcaagccaa ttagaaaaaa tggttgagac accagctgta
tttattagga gaaagcattt cagaatgtcc tgtattcata
tttgtatgat gttttatata tggtgaagat attgagtgtt
tttcatcaga tttctttgct ggaacaccat caaatcaaag
ggataacctg attatctcat gttgatcagg aattgtaatt
ggcccttaaa tgctgggatt acaggtatga gccaccatge
ctggcctect taggtattgce tgatgaataa aaacaggggce

aactaca

a different transcript variant of the gene, or a sequence with
at least 80%, 82%, 85%, 86%, 88%, 90%, 92%, 94%, 95%,
97%, 98% or 99% nucleic acid sequence identity thereto.

[0199] In embodiments, the nucleic acid inhibits expres-
sion of Homo sapiens peroxisomal biogenesis factor 13
(PEX13), mRNA having NCBI Reference Sequence:

NM_002618.4 (SEQ ID NO: 68):
agtcaggggt aggagcggga gccgagagga ggcggaggag

atggcgtecce agccgecacce tecccccaaa ccectgggaga
ccegecgaat tcegggagee ggaccgggac caggaceggg
ccccacttte caatctgetg atttgggtece tactttaatg
acaagacctyg gacaaccagce acttaccaga gtgcccccac
ctattcttee aaggccatca cagcagacag gaagtagcag
tgtgaacact tttagacctg cttacagttc attttecttet
ggatatggtyg cctatggaaa ttcattttat ggaggctata
gtcettatag ttatggatat aatgggetgg gctacaaccyg
cctecgtgta gatgatcette cacccagtag atttgttcag
caagctgaag aaagcagcag gggtgcattt cagtecattg
aaagtattgt gcatgcattt gectectgtca gtatgatgat
ggatgctace ttttcagetg tctataacag tttcaggget
gtattggatg tagcaaatca cttttcccga ttgaaaatac
actttacaaa agtgttttca gettttgecat tggttaggac
tatacggtat ctttacagac ggctacageyg gatgttaggt
ttaagaagag gctctgagaa tgaagacctce tgggcagaga
gtgaaggaac tgtggcatgce cttggtgcetg aggaccgage
agctacctca gcaaaatctt ggccaatatt cttgttettt
getgttatee ttggtggtece ttacctcatt tggaaactat
tgtctactca cagtgatgaa gtaacagaca gcatcaactg

ggcaagtggt gaggatgacc atgtagttgc cagagcagaa
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tatgattttyg

gggctggtga

acccaaagtyg

caaacaacag

ttggcaaaag

agtttccaag

actaaaggag

aagctgectt

tccagttgea

caagatcttt

aatactttag

aatgaatgta

tttcaggtgt

ctagtatgtt

cacattattg

ttaagattat

atctctaggt

gecatgcacag

aaaagttctg

agtggtgaca

ttceeeeetet

aattttctga

tttcacccac

tttttaaaaa

ctgaaggaaa

aatagttttce

tcttacaaac

atttatctct

atcccagcac

aggttgggag

ccccatcettt

ggcacatgcee

aggagaattg

agccggagat

aagcgaaact

ttaaaatatg

atatgaaagg

agttcttttyg

atagtaattt

-continued

ctgcegtate

tatgctgaac

cgtggttgge

gacttatacc

aaaaggtagg

cagcaacaat

ccacggttge

tgaatctgtt

cctgatteca

gatatcttte

agtacttttt

caatccaatg

tttgctgeta

ggtctggtga

gaccataagg

ggagactgcet

ttattggaag

tttggtacag

cattaattga

tgtcagtatg

ttttacaacc

tctgtattat

aaacaactga

tttaatttga

tggttctaga

cctectagea

tgttccattt

ttaagccagg

tttgggaggc

ttcaagacca

acgaaaaata

tgtaatccca

cttgaaccce

ctcgecattyg

ccatctcaaa

actagtttte

tatactttct

agtttgcact

ttaatatttt

tgaagaagaa

ttagctcteca

ttctggctag

tgcgaattat

aaaacggtygg

cttttaccaa

tgattctttyg

tttgttgaaa

ttgggaaaga

atgtttgect

aaaattattt

aaaacatttg

gaaattatta

cctggttaca

acatttgttt

gtcattttta

agtaagattg

tagagatcat

cttggaatce

agaacaggca

ttaagtaatc

atccagtgtt

cactgctate

aaaggtcacc

attatagagt

aaaagtctga

cttctaagga

catggtgget

tgaggcggge

ccctgaccaa

casaattagc

gctacteggyg

aggaggcegga

cacttcagec

aaataaaatt

atactgggtyg

tttcctacaa

taatgatata

catagattgt
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atttctttecce
aagaacaaca
ccttgatgge
gtcaaaattc
aatcaagtaa
cccaacacta
gatgaacagg
ctaataaggt
tggagaaaag
gcagttgaac
ctcacaaaga
ttattggcta
aagttacaca
ttttattata
cacctagatt
tcttatttaa
atgaactata
taatactttt
ttagaaatgg
aaaggtaaat
tcaataataa
gggtttatat
ttttactgta
cagaagcatt
atgtagcect
aatttatctt
tceccttaatt
cacgccetgta
agatcacctyg
catggagaaa
taggtgtggt
aggctgagge
ggttacgetyg
tgggcaacaa
atttatttct
aatcagaagt
caaatacttyg
atcagttata

ttgcttetac
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cttgtgtaat

aaatattgaa

aggtttagtt

tgctctattyg

taatctcage

tgcggtcagg

aaccctgtet

agtggcgtge

ggcaggagaa

ggagctgaga

gagcaagact

aatacgataa

gattttaaat

cccagaaaat

actacagagt

tacatttata

aaaaattgtg

aaacggagtc

gegegatete

acgccattcet

acaggcgect

ttttagtaga

tctcecatcte

ccaaagtgtt

cgatttagta

aagtaattct

caagtacata

cttggaaage

catatcattt

ataaatatag

aacacccagg

tcttgtatat

ttetgettty

ctcaaaacaa

ggttgagatg

gtgaccacta

caaagtgata

tgtttggtta

gtgactattt

-continued

tttttaaatt

aatgtgtcac

tttactactg

ccatttagaa

actttgggag

agtttgagac

ctactaaaaa

acctgtagte

tcacttgaac

tcatgeccact

ctgtctcaaa

tgctatttga

gcagttaact

tggaaacttc

aatactatca

gatattgttg

atttagtatt

tcactectgte

ggctcactge

cctgecteag

gccaccagge

gacggggttt

ctgacctegt

gggattacag

tttttttcta

cgaatagttce

cccagcatag

ccttttttga

ataatagaaa

taaaatttat

tattagectt

tatttttcat

atttgtcaga

atgtttgata

tctaaattga

ttaaagatgt

aaatagtgac

agtctgctaa

gtgcctgaaa

ccatatttag

attggataca

agacttattt

tatgataatc

gccaaggcgyg

cagcctggece

tacgaaaatt

ccagctacte

ccgggaggca

gcactccage

acaaacaaac

cgtgtttttt

ttcagtacac

atatacttgg

ggaatacagg

aaaactttga

ttttcttttyg

geccaggetyg

aagcteegee

cctececgagt

ccggetaatt

caccgtgtta

gatgagccceg

gegtgageca

atagactatg

agattaaaac

aagaacttta

aacgacagta

tcttgaccca

ttatctttgg

gaagttgaag

ttgtgttcta

taatttatag

aaacagatta

atgctagaag

atagggagaa

acttttgtag

attacggtat

attcgttttg

gatgctetgt

tttttetttt

atagtcttag

ctecatgectt

gcggatcace

aacacggtga

agctgggtgc

aggaggctga

gaggttgcag

ctaggggaca

aaaaaataat

ggtttataat

tgaatatttc

ctacgaacat

tgtataagaa

actgtttgat

tecttttttty

gagtccagtyg

tcecegggtte

agctgggact

ttttttgtat

cccaggatgg

ctteggtete

cegeacecag

ttcaacaaat

atacaggaac

ctaaaggett

tcegtaagtaa

gtgcagaaaa

ccagttttec

agataaggtt

caattaaagg

aaattttgtt

ttaaatttgg

taaagtagaa

gagtacagca

gggtgtttat

gcattatctyg

tattaaaatt

71
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-continued
ctggagaagg aattcaggac tagaataaag agaaattttg

taaccttttt tatcatgaca gttttagaat aattttttta
getgagatta aatgttcaag gctccaatat tatttttagg
aacttattta aggagtgcta ctttacagaa attactaaca
caccaaaaca ttattaatta aataaaatat aagtttacaa
taataaaaca tgtttctttt aatttttctg attatatttt
atgagttcag aaaggaaatg gtaaaagaac tatacatttt
catgttttaa cattttatgt acgtacttga ttctgtctgt
gtcataatta cacatttact tgaacacagc tatcctttat
cttgtgettt ctttaataga aaaatgaaca gaaactgaat
gcagttaaat ttttattttt agtaggttgt gaagttactt
ttactggaga aataaaaata tgttaaactt ga

a different transcript variant of the gene, or a sequence with
at least 80%, 82%, 85%, 86%, 88%, 90%, 92%, 94%, 95%.
97%, 98% or 99% nucleic acid sequence identity thereto.

[0200] In embodiments, the nucleic acid inhibits expres-
sion of Homo sapiens ubiquitin specific peptidase 17 like
family member 13 (USP17L.13), mRNA having NCBI Ret-
erence Sequence

NM_001256855.1 (SEQ ID NO: 69):
atggaggagyg actcactcta cttgggtggt gagtggecagt

tcaaccactt ttcaaaactc acatcttcte ggetegatge
agcttttget gaaatccage ggacttectet ccctgagaag
tcaccactct catgtgagac cecgtgtegac ctetgtgatg
atttggttce tgaggcaaga cagcttgete ccagggagaa
gettectety agtagcagga gacctgetge ggtggggget
gggctccaga atatgggaaa tacctgctac gtgaacgett
ccttgcagtyg cctgacatac acaccgecce ttgecaacta
catgctgtce cgggagcact ctcaaacgtg tcategtcac
aagggctgca tgctctgtac tatgcaaget cacatcacac
gggcccteca caatcctgge cacgtcatce agccctcaca
ggcattgget getggettee atagaggcaa gcaggaagat
gcccatgaat ttctcatgtt cactgtggat gccatgaaaa
aggcatgect tcccgggcac aagcaggtag atcatcectce
taaggacacc accctcatcce accaaatatt tggaggetac
tggagatcte aaatcaagtg tctccactge cacggeattt
cagacacttt tgacccttac ctggacateg ccctggatat
ccaggcaget cagagtgtece agcaagettt ggaacagttg
gtgaagcceg aagaactcaa tggagagaat gcctatcatt
gtggtgtttyg tctccagagg gegecggect ccaagacgtt

aactttacac acctctgeca aggtectcat ccttgtattg
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aagagattct

atgtgcaata

gtctcagcag

getgtgetgg

attacttctce

taaaatggat

tctgtectga

agaagagtga

aggcagggaa

aggcgagcaa

gectecagge

agccactcag

caagagcaaa

aagtcgaagg

tcaatcaaaa

gaacagcaaa

cgacacatca

cctgcgaggg

cacagcaaga

a different transcript variant of the gene, or a sequence with
at least 80%, 82%, 85%, 86%, 88%, 90%, 92%, 94%, 95%,
97%, 98% or 99% nucleic acid sequence identity thereto.

[0201] In embodiments, the nucleic acid inhibits expres-
sion of Homo sapiens mirror-image
(MIPOL1), transcript variant 1, mRNA having NCBI Ref-

-continued

ccgatgtgac

tcctgagtge

aacacaggac

tccacgetygy

ttatgtcaaa

gatgccgagg

gtcaacaggce

atgggaaaga

ccaagagecc

cgcaaggaga

ccecegagtty

gaaagcacct

acaaaacgaa

taccctgect

tacaagtgtyg

getecetget

ggagtccatg

agggccagga

gggetetget

crence Sequence:

NM 001195296 .2

aggccccacyg
tgggtgagtc
ttggctgacy
ggcaagcgeyg
catctcagat
aagtgggcetce
tggatgacat
ccactteect
gactggtete
ttggcctece
gecatctgact
caaaagtaaa
aaatcaacat

actacagcett

cgecegeceayg

tcgagecagyg

cggtggctgc

cagtgtcgac

accagcattyg

ttggagtcce

ttctggacct

taagggaacg

gaactcctgg

aaagtgatgg

atggcaagga

tgagaaactt

atttagagaa

tatttgagga

aggcaacaag

cttgacatge

ctettgteta

gtggagttgt

gctcaagaag

tcaccgeege

ctacgtecte

cacagtgaga

ttggcgcaga

gctcaagaga

gacgagcact

tagaccgetyg

gectgagtte

cccgacgtac

ggatgaagaa

aaacctctct

aacactggca

gatccaaagg

tgtgtgccag

(SEQ ID NO: 70):

ctecctecgee

aggctctgag

gcacteggece

tcceceggtet

ccaccggtyy

tgattccaga

getetgggece

aggtctcact

gctcaaacag

aattacaggt

tctetgteac

agaaaaagat

aattggaaaa

ctttttaaag

attgccaaga

agccatacat

tgtcctetat

cacaacggac

gccaatggta

tagcatcact

ttttacatcc

gtgtgtcaag

agacacagac

gaccaccect

tggtggaaag

gaaattcctt

aacgtcagaa

ttgtgattca

ccatcatcct

tegtegacee

cactegette

gaagaacaaa

tga

polydactyly

ggatcgtetyg

ccagtggega

tgagaaactc

atgccaggeg

gtagaacact

acttgactct

agagaggaga

atattgecca

tcecectgey

gtgaatcact

tgagctaatc

tgccaattec

ggagaagcett

aacgetgggt

72

cattgccaga

ctggtcaaaa

actacgggga

tgactatgaa

tgaattagtt

ccagggcaga

atccagatga

caacgttatg

tgtatgactc

agaagacaat

cagaacaagc

gaagataaag

tccaagagaa

agcagctetyg

cgtgatgaag

aggagagaga

aatgtctcta

aatgacatga

atgcagacac

aattgtggat

agaataactg

gggatgctgc

gettcatcat

aacatgagac

ctctgaagge

aactgcagtt

cagaccctte

ctcaagaaga

tagtacatat

gtttccatca

aactgcaaca

acaacttcaa

gaaaaagttc

ggaagaaggt

attgaaaaaa

gtgaccagge

gecttaactt

aaccacattc

-continued
tctatctgtg agctgcaaat cttggagcaa

gcaaacaaga

gacataacce

taaataaaag

ttctgagaaa

aatgaaataa

gatcaacgaa

tgagtctgtt

gaacatagac

cttgtcaagt

agcatttett

aataaaaagc

aacagagaaa

agaaacagaa

gttgaagaag

ctgttatgte

tgaagcaatt

aaagtgctag

cattacagga

agggatagct

agaatctaca

cagaagaaat

cttgtctaag

gtgaaagagc

atctgactge

aaagttgtta

caacagtaca

gagtttacta

aaatctgaag

gaagaagctt

ctcaacaaca

agctctgaca

catgccagag

aaaagttgga

tggaaccggg

aacgacagtc

tgctteatte

agcaaacagt

caagctgaga

acagaaatac

acagttatct

tacgcagcca

agtatgcatc

catgtgagaa

ttttcagatc

tactgcacta

ataatgatat

tacttcagac

ctaaaagaat

ttcagcagaa

actaaagttt

gctaaaattyg

tgtattttge

tagactgcaa

gcacgagcca

aaaatattaa

attactgaac

attcagaaga

agaccaagga

gagtgcacta

tgcaaacggt

agaaccagac

tgaaaacaat

tctatgcaac

aaaaactgga

cagtttacac

gatcagttta

taaaaaacag

aaatgaggaa

gagcgagcaa

aggcctececa

aaggctggtg

accatgagga

tggggaagcg

aacactgtgt

tcttagaagt

taaaatcaaa

Jul. 18, 2024

aaaccagaga
aaatggagaa
tgaacaagaa
gatgagcaac
ggaaatccac
cacagaatgg
atcagttett
ctgaaaaata
gcattatgaa
tcagataaag
tggatattct
attggctaaa
aagctggaac
ctgaaaagac
gcagaaggaa
ttagccattyg
agcatatgga
ccctgaagaa
agaataaaca
atggagctat
atgtaaaatg
atagaagaac
tagagcagga
ttcagcaaac
caagaacgtyg
aagccagaga
agaggaaatc
aaatctttat
actataccct
agagaacatt
ctggctacte
atatggaatt
agtggccaat
gatgtactga
cagtgatctyg
atcacatctg
aaacaccaaa
gggacactce

tcacaaatgt
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ttaaccactt

tattaactat

acagcttatt

atataaatct

taaagttggt

tgaatcaaag

atccactgtyg

tcaatatagg

gacatgagtyg

ctttgttagt

ttaaatgtat

aattacattc

taatgcaaac

gtgtacttat

gggtctgaat

ctetgteatt

aaaagagacc

tcttttttta

aggatctaat

aatataagaa

aaggttacct

ttacagcata

gatttttatg

ttttagatta

tgcctggaac

agcaaaaatt

atacgttttt

taccattgee

ttattgtacc

tttcaatttt

ttgtcataga

tatttcttecc

ttttaactat

taaaaataaa

gaattatatc

aaatatgtaa

gggcetetatt

aacattatct

aagagaaaca

-continued

tgctgetgac

agacttttac

ttgtaactat

ttttactgag

taggatcata

tgcggcaaag

ttaggtcaaa

gtatatttet

tgtagtette

ataaaagata

aatttgttta

atcaaggcat

tgttttcaat

aaattcacat

aattatctga

tttgcttgaa

atcaaaccta

attgccattt

atataatatt

tttagaaaaa

gctttttatt

gcagtcatat

taattagtta

gacagacgaa

aggatgaaat

ttgtagggaa

aattcatctt

tatttacagg

attctttcat

tttttactcc

tcacaaaaga

ttattaaatc

gagaattaga

ctgatttaat

ctctcataga

tgatttggte

tgaaacgtgt

ttaaagtcat

atttttgtca

ttgagttatt

caatgggtag

tttatatctc

agatcattat

tcttcacata

taaatattgt

acttcaaata

taactgatga

cttcaatgeg

ttaaatatag

ataagagatg

gatttttgtt

aaaaagagga

tgtcagtatt

attctactta

aattagcatg

ttaagtattc

gatttttatt

caatacaatt

agtaaacttyg

ttattccaga

gaagttatga

taggcaaaat

agaccaagag

agacaagtag

gtaaaatttt

taagattgag

ataagtacat

ataccatagce

acaggaaaat

atcataatgce

tgtatccatt

aaataaggga

ttgctctata

ccaatgactce

atgcatggag

aacagctece

ctgggaggtyg

caaagtagtc

tatccaaata

ctataaggtt

aatatcttta

agaaacatgt

tggcecttte

ctaagcttta

catgcatttt

gagaggctta

tgtatgtaat

gtgccaagaa

gatatattaa

tcactacaaa

gactgttaat

ttttaatatt

agctataagt

cctetgtett

ttattgttta

gtggaggagg

gtaatgtaga

ccatttegtt

aataagatag

atagaactga

actttcatat

gaaatgactg

agatttaatt

ttctaagtet

ctaaattatc

tcaggacaat

agattatcca

gtaagctact

taacaaactc

aaagtaactt

caacaggggt

gtcctaaaga

tataatagag

tettgtetet

tatgtgaaga

caggtaagta

cattectgat

73

ctcacttaaa

ttaatgttga

tcttttagaa

aatttccaaa

agaaaaacca

agaatatgat

aacatccact

atcacatcct

atgcaaagta

ttacacttaa

tttatatatt

tgaagatagg

tagaagtatt

tgctttacac

agaattcact

aaggcaaaat

tttacaaagt

atcgacaatc

tataataacg

ttataattat

gactcagtaa

cctagaacta

gagtctctaa

aagattttac

tctttcacat

attgtacaca

tgcatgtgta

ggtattatag

attaggaata

catgagtcte

aaaacctatc

ttcaaggett

aaccagtaat

aagcagttaa

atttaaaatt

tttaaatatg

gataaagttyg

ttcagtcatc

gtttatttta

-continued

ataaatcaca

aagcagatga

tacacaaaat

caaatctttce

attcctataa

attataaagt

attgttcagt

cttgaaaatg

ttacagccaa

aagtgtccat

ttttctgtat

ttetctatgt

ccacactget

atcatcaact

tcttettgta

gctaatacta

ccttttacat

ataataataa

atggtgatga

tattatattc

gecttggaat

agatcttata

atctctetgt

tcttgcaatt

actacataca

tttttttcaa

aacagcatca

tggcagtatg

ttgtgacaat

tttgtactgt

agcttagttt

getetatete

aagcaaagtt

agcaaagtta

ttataaataa

gagtaaaata

atcctttgta

ttcttatcag

ttaaaaatct

agtaaatttg

acttttettyg

atagtataaa

tacgcttaaa

ttaatatgca

taaatttgca

ataggtaatc

aattgtctac

atattatctt

caacagtgtyg

gaaggaatag

attcaacaat

gagaaatgtt

ctaaatccta

aaaataagta

acatttgtag

ctgtttttte

taaattatat

taattttagt

attctacaga

ttgccaagga

accacactcce

aagaaaaaaa

tctgttgtga

aattccctaa

tgaagtacaa

cattattacc

ctttgectea

tcattgctaa

ttttaattty

tttaacatgg

ctagagcaat

attggttata

ttaattatta

gttagaaatt

ttttgctaat

tatttcctta

gttgcttatt

agaatattaa
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aattttcggt
agttattttyg
gacatttcac
tgatcaaatt
gaacttttat
aaataattct
tcccaaaaat
aaaatttcaa
aattaatttc
tcagatggte
ccttgectac
aatgcaactt
gctttgagtt
tagtaacatg
atttacagga
cacttgatga
atttgatcct
atataaccca
attactgtca
tgaggaaaca
ctggctagga
atgcaactat
tttcaaagta
tagtaccatc
taatcaaaag
taatgtgaac
acctctetat
gecttcacta
taaaacataa
gectgatget
tagtctaaac
ttagagctaa
agcaaggtat
atatatgaga
attaatgtat
ttttttcaat
ttcaaataaa
tatataattt

agatttatac



US 2024/0240185 Al

ttttaatatt

tgtactattc

attttcaaat

aatagccatg

tgtgtttgga

gttggtaact

tttacatata

tacatttacc

taggctccag

gaaatgcacyg

gaatggttga

atgtcatcte

tttaaaaact

cttgcacatt

tctcaagtta

aatctttttt

catatatact

attatatatt

ttgaattatt

aatgataaat

caatgatatt

ttaatctaat

ggtattttag

taacaaagat

aatatatatt

caaatcctat

tcttaatcaa

tactagatat

agattaagtt

atttaataaa

gtaccttagg

aaattatagt

agtgaatatg

ttattttaat

gectgtaatce

tcacaaggtc

tgaaaccceg

tagccgggcg

tgggaggctg

-continued

gaatatagtt

ttaaagatca

acttgtgatt

gcttatatat

acccaaattt

agtatttaca

tatatatata

ttttaaaaaa

tgatttcagt

tggtttetta

aagatttatt

tagaaaagat

caaatatttt

taaaccagca

ccaaattttt

gaagagtttt

gaaattagaa

ttagtgtaag

taatgtagga

gtgtattttt

cctttgcaga

tgtcttctaa

aagccaccaa

gtattttaat

tactttgtac

acatatttca

atttataaat

gcactataaa

cactgtcaaa

gataaatgte

aatctttcaa

aataaaatat

gttagaaaga

taaaaaaata

ccagcatttt

aggagattga

tctctactaa

tggtggcggg

aggcaggaga

tcgtagaaaa

caattatttt

aataaggcat

ttttgtettt

tttactgatt

gctaacctat

tatacatgca

atgatttata

gttttgttea

ggcttttaaa

ttgctegtge

gtggtttgtt

aaacatttgt

gcatacgtte

tgtaatcctt

tcettgtgett

aaagaaaact

ttaagttaaa

cttcataaat

gagaatcatt

agtcttaata

atatagtttt

tttctggact

gcacaaactc

tcaaataaaa

atgcaattct

gtacaatcct

atatattgca

ctgtctgact

aatatgaaca

aactatttag

tgaagagaaa

acataagaag

ggccaggtgc

dggaggecga

gaccatcctg

aaaaagtaca

cgectgtagt

atggcgtgaa

acattttata

taaactttct

tctatgatga

tcacatatga

ttattgtgtt

ctattcatat

cacacaccga

agtgaactgt

tyttttattg

caaatacatg

ttagctaaat

ttggcactgt

taagttggag

cagaagagca

ttactagaaa

gctteggeag

tttetttttt

cttctaaaag

agtatttgac

aaaatgtata

tgcataattt

ggtgtatget

atctgattat

aaatgtttaa

tcecectattyg

tatacatcga

gaagacagtyg

gtaaggaaac

tccttaacaa

aatttgttag

atataaaata

tatcattttt

tgagatcaaa

gatggctcac

dgcegggegga

gctaacacgg

aaaaagaagt

ccecagetact

ceeggaaggce
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-continued
agagcttgca gtgagccgag atcacgccat tgcactccag

cctgggtgac agagtgagac tgtctcaaat aataataata
ataataataa taataataat aataataata gactgactca
aatctaccat aaagcacctce tactcatttt ggaatatgta
cgtggaattt tgcttcaata gctgaaatct aaaaacactc
tttetgttge atttgattat tcaatcatga taaggtaaat
gtaaacagac tgtgtagcac tctatcacct ggagtgaact
tagaatttac agcttagagt acatgactaa aagaggaatg
gagtggaagt gggcagtagg tgtctttggyg gcaaaaattce
tataaactgg tgttatctaa actatcacat tactttgtta
aattattgtt tcatcacgta tgacctttgt gatttctcac
acattttact tctacatatq cacataattg taattttttt
aactttaaaa agtcaattat gtttaagaaa atttttaaaa

taagaatgaa cgtatgtgat atttactgtg a

a different transcript variant of the gene, or a sequence with
at least 80%, 82%, 85%, 86%, 88%, 90%, 92%, 94%, 95%,
97%, 98% or 99% nucleic acid sequence identity thereto.
[0202] In embodiments, the nucleic acid inhibits expres-
sion of Homo sapiens ribokinase (RBKS), transcript variant
1, mRNA having NCBI Reference Sequence:

NM_022128.3 (SEQ ID NO: 71):
ccccagagge agtggcaaga ggaggtggeg geggtggtag

tggtgggete ctgcatgacce gacctggtca gtettactte
tcgtttgeca aaaactggag aaaccatcca tggacataag
ttttttattg gctttggagg gaaaggtgce aaccagtgtg
tccaagetge teggettgga gcaatgacgt ccatggtgtg
taaggttggce aaagattctt ttggcaatga ttatatagaa
aacttaaaac agaatgatat ttctacagaa tttacatatc
agactaaaga tgctgctaca ggaactgcett ctataattgt
caataatgaa ggccagaata tcattgtcat agtggctgga
gcaaatttac ttttgaatac ggaggatctyg agggcagcag
ccaatgtcat tagcagagcce aaagtcatgg tctgecaget
cgaaataact ccagcaactt ctttggaage cctaacaatg
gecegeagga gtggagtgaa aaccttgtte aatccagecc
ctgccattge tgacctggat ccccagttet acaccctete
agatgtgttc tgctgcaatg aaagtgagge tgagatttta
actggectca cggtgggcag cgctgcagat getggggagyg
ctgcattagt gctcttgaaa aggggctgee aggtggtaat
cattacctta ggggctgaag gatgtgtggt getgtcacag
acagaacctyg agccaaagca cattcccaca gagaaagtca

aggctgtgga taccacgggt getggtgaca getttgtggg
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-continued
agctctggec ttctacctgg cttactatcc aaatctgtcec
ttggaagaca tgctcaacag atccaatttc attgcagcag
tcagtgtcca ggctgcagga acacagtcat cttaccctta
caaaaaagac cttccgctta ctctgttttg attgctatta
gtcccaaaat aaatatacct gggaataaaa tgtacttggg
ggtggctget cctggctaat gcttattaga aaatgtccte
gtcceccttte tttgcaaata ttagttcttt tacgaagtca
tcctcaaget tcaatttatt tataacgatg attcttttge
tttccatgca tttgcacaaa acaaccagaa ttaaagattc
cacaaccaag atctgtacaa acataaa

a different transcript variant of the gene, or a sequence with
at least 80%, 82%, 85%, 86%, 88%, 90%, 92%, 94%, 95%,
97%, 98% or 99% nucleic acid sequence identity thereto.
[0203] In embodiments, the nucleic acid inhibits expres-
sion of Homo sapiens ubiquitin specific peptidase 17 like
family member 2 (USP17L.2), mRNA having NCBI Refer-
ence Sequence

NM _201402.3 (SEQ ID NO: 72):
gtcatttgaa gactctettg gaagagatag cgtcttgetg

caacctgcag tcccagcaga aaaaccttgt gatcettgtt
gegggegaca tggaggacga ctcactctac ttgggaggtyg
agtggcagtt caaccacttt tcaaaactca catctteteg
gecagatgca gettttgetg aaatccageg gacttcetete
cctgagaagt caccactcte atctgaggece cgtgtegacce
tctgtgatga tttggctect gtggcaagac agettgetec
caggaagaag cttcctetga gtagcaggag acctgetgeg
gtgggggetyg ggctccagaa tatgggaaat acctgctacg
agaacgctte cctgcagtge ctgacataca caccgeccct
tgccaactac atgctgtcce gggagcactce tcaaacatgt
cagcgtccca agtgetgecat getctgtact atgeaagetce
acatcacatyg ggccctecac agtectggte atgtcatcca
gecctecacag gcattggetg ctggetteca tagaggcaag
caggaagatg cccatgaatt tctcatgtte actgtggatg
ccatgaaaaa ggcatgectt ccecggecaca agcaggtaga
tcatcactct aaggacacca ccctcatcca ccaaatattt
ggaggcetget ggagatctca aatcaagtgt ctccactgec
acgggatttc agacactttt gacccttacce tggacatcge
cctggatate caggcagetce agagtgtcaa geaagetttg
gaacagttgg tgaagcccga agaactcaat ggagagaatg
cctatcattyg cggtetttgt ctecagaggyg cgecggecte

caagacgtta actttacaca cttctgccaa ggtectecatce
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cttgtettga

ttgccaagaa

gccatacatg

gtcetetaty

acgacggaca

ccagtggtat

agcatcactt

tttacatcca

tgtgtcaaga

gacacagaca

accaccectyg

ggtggaaaga

aaattcccce

acgtcagaaa

tgtgattcat

catcatcectg

cgacgacceg

cctegettet

aagaacaaac

gatctcagty

cacacacaca

caaacacaca

tacataaagt

cagggacaac

cccacacatg

tccgaaccte

ggtagatgac

tgacgtgtag

ggtttectat

tgttgggcgg

acatccatgg

tggaatgcat

taccctgget

ctcaggegec

taacgccgga

tgtccaatte

ggcatgtcag

aggaaatcaa

-continued

agagattcte

tgtgcaatat

tctcagcaga

ctgtgetggt

ttacttctcet

aaaatggatg

ctgtectgag

gaagagtgaa

ggcagggaac

ggcgagcaac

cctecaggea

gccactcagg

aagagcaaaa

agtcgaaggt

caatcgaaat

aacagcaaag

gacagatcag

ctgcaaggga

acagcaagag

gaagtgccga

cacgcacaaa

cacacacaca

aatgaggagt

tggatagtga

ggaaacatca

tggagagact

attcactgtg

gtttgagtgt

tttctettgy

cacgagaagg

atcattcteg

ttagaagata

caccgttttt

ctgggacttyg

aacagacaga

caatgagtcg

tcatttggaa

acaca

cgatgtcaca

cctgagtgec

acacaggacc

ccacgetggy

tatgtcaaag

atgccaaggt

tcaacaggec

tgggaaagac

caagagcect

gcaaggagag

ccegagttygyg

aaagcacctt

caaaacgaag

accctgecte

acaagtgtgg

ctcectgeta

gagtcegtga

ggaccaggag

ggctctgett

cccacacgta

tacacccaca

aacacgaaca

ccaagtttet

tggctgeate

agttttgggg

gtctgtgtgt

tatttctgaa

gaggttattyg

ggtgtgttte

tgaaattttg

ccaccttgaa

ggaacggtgc

acattggttt

tgctettget

ccgacttgec

aaatggaaaa

ataagtcgta
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ggcaacaaac
ttgacatgca
tettgtetat
tggagttgtce
ctcaagaagg
cactgectgt
tatgtectet
acagtgagag
cggegetgaa
ctcaagagag
acgagegett
agaccactgg
cctgagttea
ccaacgtact
gatgaaaaac
aacctetett
acactggcac
atccaaaggg
gtgtgccagt
ggggtgaacyg
agcgcgcacyg
ccgtcaatce
gtctctacaa
tcaggatgag
tcgtgagtet
ttgtgttcat
tatgacctac
caggggactce
attcgtcagt
ctcatgtgge
tagtggaaac
tcttetttet
ctgaatggac
ggaacccaca
tgtttcacga
ttttcccact

ttgataataa
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a different transcript variant of the gene, or a sequence with
at least 80%, 82%, 85%, 86%, 88%, 90%, 92%, 94%, 95%,
97%, 98% or 99% nucleic acid sequence identity thereto.

[0204] In embodiments, the nucleic acid inhibits expres-
sion of Homo sapiens dystrophin (DMD), transcript variant

Dp427m, mRNA having NCBI Reference Sequence:

NM_004006.3

atcagttact

actttcccce

ttcggagaaa

ttttaaaget

aagcctactg

gtttttttta

Ctttggtggg

atgttcaaaa

attttctaag

agtgacctac

aaggcctgac

cacaagagtt

cgggttttge

gaagtactga

tggtttgatt

aatgtaatga

acagtgaaaa

tcgtaattat

agctggtetyg

gtcataggce

ccagcagtca

atcgccagat

ctgaagatgt

cttaatgtac

caagtgagca

caaggccacc

acatcatcaa

ctagcacagg

gattcaagag

cacctetgac

ttggaagcte

tggagagtga

agaagaagta

ttgcaagcac

(SEQ ID NO: 73):

gtgttgacte

tacaggactc

aacgaatagg

gctgaagttt

gagcaataaa

tcgetgecett

aagaagtaga

gaaaacattc

tttgggaagce

aggatgggag

agggcaaaaa

catgcectga

agaacaataa

catcgtagat

tggaatataa

aaaatatcat

gattctcetg

ccacaggtta

atggccetgge

agacctattt

gccacacaac

atcaattagg

tgataccacc

atcacatcac

ttgaagccat

taaagtgact

atgcactatt

gatatgagag

ctatgectac

cctacacgga

ctgaagacaa

agtaaacctyg

ttatcgtgge

aaggagagat

actcagtgtt

agatctggga

aaaaactgaa

gttggtttet

gtttgaagaa

gatatacact

ggactgttat

acaaaatggg

agcatattga

gegectecta

ctgccaaaag

acaatgtcaa

tgttgattta

ggaaatcata

tcctecacty

ggctggattg

agctgggtee

atgtaatcaa

tttgaatgcet

gactggaata

gactggaaca

catagagaaa

tatccagata

tctteccaagt

ccaggaagtyg

aaagaagaac

ctcaacagat

aacttcttce

acacaggctyg

geccatttee

gtcatttgge

gaccgttate

ttetttetge

ttctaatgat

gggatcactce

ggcaattacc

gtgttacttt

cattgttttt

cttttaccag

tttcasaatg

gaaagagaag

taaatgcaca

gaacctctte

gacctecteg

aaaaaggatc

caaggcactg

gtgaatattg

aactgactct

gcaggtcaaa

caacaaacca

gacaatcaac

cttcaccacc

ctcatccata

gtgtggtttg

tgcattcaac

ctactegatce

agaagtccat

tttgectcaa

gaaatgttge

attttcagtt

cacggtcagt

cctaagecte

cttatgtcac

ttcacagcat

agttcattga

aaacagcttt

tgaggacaca

gtggaagtgg

tgaaagacca

tttgacagce

ttgggaagta

atgaagaaac

ttcaagatgg

caaagcaatt

agaaactgaa

agaaagaaca

gatcttgaag

tgcttcaaga

ttctctecact

ggagatcacyg

tattgggaga

agaccgetygg

caacgtctta

tttcagaaaa

tggctttaaa

aaactggeceg

aatccatggg

ttcaacactg

gcatggctgg

tccaaaaact

tgtcaccacc

atggaaacag

tggtaaagca

ccaaaagaag

aaaaggttgg

ttactegete

aatctttegyg

aaagtcaatg

gaaaactgca

ggaacagatg

aaacaagcct

tctgccagtt

tcagaacaac

ttggagcaga

tccaacccac

tcagttaaaa

gatcttcaac

-continued

gtttcatact

catcagggec

agctgattgg

tgaagtacaa

gaatgcctca

tacatagagt

agagttgaat

aggaaaatgg

acctaaaacyg

agatctagaa

cacatggtgg

caactgctge

tcgatgggea

gttettttac

ctgaagaaca

agaagatgca

gatcaaaatg

ttttaaaagc

caaactgtat

aagaataagt

ataactttge

tgaaaagagt

actcagccat

taactacggt

tgctcaagag

aggcagatta

atgttgatat

agaagctgtyg

aaggaaggca

ccatagageg

agatgccage

gtgaatgagg

cagaacaact

gctaagtgag

atcatcgett

tgacaactac

caccccatca

atttgtaagg

ctcaaattga

catgaggggt
gggttggtaa
aacaggaaaa
gagcagatga
gggtagctag
tttaatggat
gactggctaa
aggaagagcc
ccaagtacaa
caagaacaag
tggtagttga
tttggaagaa
aacatctgta
aagacatcct
gtgeettttt
gtgaacaaga
aaatgttatc
ggatctagaa
tcactcaaac
cagtgaccca
ceggtettygyg
acagcacaga
cactaacaca
gaccacaagg
gaacttccac
ctgtggatte
aactgaactt
ttgcagagtc
acttctcaga
agaaaaagct
agatcagcetce
gtgttaatge
gaacagccgg
agacttaact
tctataatca
tgctgaaaac
gagccaacag
atgaagtcaa

acgattaaaa
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acatgatgga
tattctacaa
ttatcagaag
atctcctaaa
catggaaaaa
ctccagaatce
caaaaacaga
tcttggacct
caacataagg
tcagggtcaa
tgaatctagt
caacttaagg
gatggacaga
tctcaaatgy
agtgcatgge
ttcacacaac
aagtcttcaa
aagaaaaagc
aagatcttct
gaagacggaa
gataatttag
tttcacagge
gacaactgta
gaacagatcc
caccacctee
tgaaattagg
cacagctgga
ctgaatttge
cttaaaagaa
gagaagttca
aggccctggt
agatagcatc
tggatcgaat
ggctggagta
gctacaacaa
tggttgaaaa
caattaaaag
ccggetatca

attcaaagca
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tagccctgaa

tgcagacttt

ttttctgaty

tttttgacac

gagtgccate

ctctccatac

tggagcagag

tctgcaagag

actgtgaaag

gecggaaata

ctggaagaag

aagctagagg

atcacataca

tgtttttety

gaaattctaa

tcagtgatat

caatgaaggt

gagtttgett

acactcagtyg

aaaggaggcc

ctccagaaag

aagctgaaga

aactccagat

agagctaaag

aactccttac

tccacctgta

actctaacca

atgggaaatg

gcatgagtta

ctaaatgaag

ttcctggegy

acttgaaaat

cagattcgca

tcatggatga

ttetegttgy

caaaagttgc

ctgaaaaatc

cattgacaag

gacgcagcete

-continued

agagaaagga

gtggccttta

tgcaggccag

tttgccacca

aggacatggg

ctcaacttag

actcggggaa

caacaaagtyg

agatgtcgaa

tcaatcagaa

ctctectece

agcaaatgaa

aaccctgaag

aaggaggaat

aaaagcagct

tcagacaatt

gggcagaaga

cgagacttga

ggatcacatg

ttgaagggag

atctatcaga

agagtatctt

gaattacaga

aagaggcceca

tgagtctgta

gcacaagagg

ccaactacca

caagactttyg

ttgtcatact

tagaatttaa

agctgaggaa

ttgatgcgac

tattggcaca

gctaatcaat

agggaactac

ttgaacagag

cttacactta

cagttggcag

aaatgcctca

caaggaccca

caaatcattt

agagaaagag

atgcgcetate

tccagcagte

tgtcaccgac

ttgcaggett

gectatacta

gaaagcgcecce

tttgaagaaa

agctggttga

taaactccga

aaatggatgg

ggcetgecect

gaaacagtgce

cagcccagte

taaagaatga

gacagaactc

tgccaacagg

gtttggagaa

gatgcacgaa

gagagagatt

aagcagttga

acaaaaagaa

aatagtgtca

ccttaaaaaa

gtggctetge

gaagaagttt

tggagaaagc

acttaaaacc

atctctgagyg

attcagagga

gaccctaaca

gaggaacttg

atgaagaggce

catccagtet

atccaggagt

cttatattgce

ggaagcccag

tgttectgga

taagcaagtc

ctacagacaa

aggagaccat

agaaaccaaa

tatgaaatca

tacaaagttc

tcteageace

tctgaaatta

ttgagggacg

gcattgtcaa

aaaattcaga

ctgaagttga

tggggattca

agacttttag

taaacagtgt

agcagagcca

aaagaactta

tctatgecag

aactgtaagc

tggatgacac

ttgaatataa

agagatgaag

gcgaaagtga

tagctcaagce

ggaacttgaa

actaggetga

gggcatgttg

aaacaagtgg

actgaaaaca

tgctagattce

taacccaaat

gatggcggag

agacatttaa

tgtaaggagg

gcccaggaga

ccctecacatt

agacaaggtg

aaaatccaat
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ctgatttgac

gaaacataat

tctcagattyg

ccatgaagtt

gcagcgtceta

aagatgcact

aggaagtagt

gtataaaagt

gtgataaaga

cggaaaatcc

gaaattgcat

agaaagcaac

agatgcgaaa

agctacagat

ggaatgccta

aggctactca

gaagagtatc

ttgggcaaga

ttctgaatag

agagtggtta

gaaacttttyg

tcattcagge

gaaaccccag

gcagaactga

gtgaccaagce

ctgcaggaaa

catcgatttg

aggcctecat

agatatacaa

cagcaggggay

atatgaatga

gcaaagagga

agaaagcgag

agacaaaaca

aagaaaaaag

tacaagaggc

acattgaaaa

tgaaaggaaa

aagaaagagg

-continued

aagtcatgag
caggggaagyg
atgttgcaca
tcgattattc
caagaaagta
tgcctgeatt
acagtcacag
ctgagtgaag
ctggacgtca
caaagaactt
tataatgagc
agttggagaa
ggaaatgaat
atggaattga
gtaatttgga
aaaagagatt
acagaggtag
aggagacgtt
taactggata
aatcttttgt
accagaatgt
tgacacactt
caaaaagaag
atgacatacg
agcaaacttg
ttagtagagce
cagccattte
tcetttgaag
aaattgcttg
tgaatctgaa
agacaatgag
gacaacttac
aggaaataaa
taatgctcte
gctctagaaa
aggctgatga
aaaattagcc
atadaggaaa

agctgaatge

atcagtttag

aggctgececa

gaaaaaatta

cagaaaccag

agatgatttt

ggaaacaaag

ctaaatcatt

tgaagtctga

gattgtacag

gatgaaagag

tgggagcaaa

atgcttgaaa

gtcttgacag

caaagagatc

ttctgaagtt

gagaaacaga

gagaggccett

ggtggaagat

getgtcaccet

tggaatacca

ggaccacatce

ttggatgaat

acgtgcttaa

cccaaaggtyg

atggcaaacc

cccaaatctce

acacagaatt

gaattggagce

aaccactgga

agaggaagac

ggtactgtaa

aacaaagaat

gataaaacag

aaggatttga

tttctcatca

tctectgaaa

agcctacctyg

ttgatcggga

agtgegtagg
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aagaaatgaa
aagagtcctyg
caagatgtct
ccaattttga
agatgaagtyg
agtgtggaac
gtgtgaactt
agtggaaatg
aaaaagcaga
taacagcttt
ggtaacagaa
ttgtccegta
aatggctgge
agcagttgaa
gectggggaa
aggtgcacct
gaaaacagtt
aaactcagtce
cccgagcaga
gaaacacatg
acaaagtgga
cagagaaaaa
gegtttaaag
gactctacac
geggtgacca
agagctcaac
aagactggaa
agtttaactc
ggctgaaatt
ttcaataaag
aagaattgtt
cacagatgag
cagctgttac
ggtctcaaag
gtggtatcag
tgcttggatyg
agcccagaga
attgcagaag

caagctgagyg
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gettgtetga

tcagatccag

aaatttgcete

acactgteceg

catgecetttyg

actgaaatca

aacaacttct

tgaagatctc

aaagatagtc

ttcatagcaa

tctggaaagyg

gatttccaat

gacaagggcg

ttttcattat

gaagctgaac

attgggaaca

ccaggatgge

ttgaatgcaa

aaacagatgc

gaatctgegyg

agaaaaaaga

aatttcaaag

ggaagcagat

aaagagcagc

tactggtgga

acaattaaat

cccataagec

tcaagcagac

tttacctgag

gaccttggge

agcagttaaa

gaatcagttyg

ccatttgacyg

aacaaccgga

tttgtacaag

aagttagaag

gtttacttca

tcctggactyg

gttactctgg

-continued

ggatggggece

ctcagcaage

agtttcgaag

tgaagaaacg

gaaatttctt

ctcatgtete

caatgctect

tttaagcaag

tacaacaaag

gaagacagca

gtgaagctac

gggaaaaagt

atttgacaga

gatataaaga

agtttctcag

tgctaaatac

attgggcage

ctggggaaga

cagtattcta

tygcaggagg

ggctagaaga

agatttaaat

aacattgcta

aactaaaaga

agagttgcce

gaaactggag

cagaagagca

aaatctccag

aaacaaggag

agcttgaaaa

tcatctgety

gaaatttata

ttaaggaaac

tgtggaagag

gaaaaaccag

atctgagetce

agagctgagg

accactattyg

tgacacaacc

gcaatggcag
getggeggga
actcaacttt
atgatggtga
atgtgectte
acaagcccta
gacctetgty
aggagtctct
ctcaggtegyg
gcattgcaaa
aggaagctct
taacaaaatg
tctgttgaga
tatttaatca
aaagacacaa
aaatggtatc
ggcaaactgt
aataattcag
caggaaaaat
tctgcaaaca
acaaaagaat
gaatttgttt
gtatcccact
aaagcttgag
ctgegecagyg
gaccegtget
agataaactt
tggataaagg
aaattgaagc
aaagcttgaa
ctgtggttat
accaaccaaa
tgaaatagca
attttgtcta
ccactcagee
tgagtggaag
gcaaagcagce
gagcctetee

tgtggttact

tggagccaac

aattgagagc

gcacaaattce

tgactgaaga

tacttatttg

ttagaagtgg

ctaaggactt

gaagaatata

attgacatta

gtgcaacgee

cteccagett

tacaaggacc

aatggcggcg

gtggctaaca

attcctgaga

ttaaggaact

tgtcagaaca

caatcctcaa

tgggaagcct

gctgtcagac

atcttgtcag

tatggttgga

tgaacctgga

caagtcaagt

gaattctcaa

tgtaagtget

gaaaataagc

ttteccagage

tcaaataaaa

gaccttgaag

ctectattag

ccaagaagga

gttcaagcta

aagggcagea

agtgaagagg

gcggtaaace

ctgacctagce

tactcagact

aaggaaactg
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ccatctccaa

ggtacctget

cttaccgact

cacagagggt

gatgatcatc

cagaggegte

aaaatttgaa

aatcattacg

gatgaagtac

tgaatgaaat

taaggaagaa

aagcttgagt

caatccaaaa

agaccteege

gacttggece

ataccagaaa

ctcttggaga

getgetttgyg

ccctggacct

tgaaacaact

gaaaggctce

tgaaacaatg

cacagatgtt

atcctgagat

tacaaagacg

acttcggaaa

gecagttety

aggaacttct

aagccggcag

cagaagcaga

tgaaaactaa

tctacgaata

gagaaactct

agagagccca

tgaggaggtc

tcecgetgact

gactccggga

caagctgege

CCCgtgggCg

-continued

actagaaatg

ctggcagatt

ggctttetet

gatggtgggt

aagcagaagg

cccagttyga

aaacaagacc

gatcgaattyg

aagaacacct

gttaaaggat

gectgagcagg

catggaagga

gaaaatcaca

cagtggcaga

tgaaacttct

agtccacatg

agcattcata

aagaaactca

ggaaaagttt

gccaatgtee

tagaagactc

gcaagaccte

tatcacaacc

ccctggaagy

tttggataac

aagtctctca

accagtggaa

ggtgtggeta

gcacctattyg

acgatgtaca

agaacctgta

tttctgacag

accaggagcec

gaatgtcact

aatactgagt

ggcagagaaa

acttcaagag

caagctgagyg

atctcctcat

ccatcttect

tcaaccggge

gettgatcaa

gaccttgagg

caacaatgca

agaactcatt

agcaatcaag

aaagaattca

tcagaaccgyg

tcaacacaat

tcttaggaca

gggtcectat

gaaaccaagce

caaatgtaga

ccgggattat

ataacagaga

aaagggtgag

tagattactg

cttgectgge

tacaggatgc

caagggagta

caaggtgaaa

tggatgaaaa

ttcecgatgat

atgaacttca

acattaggtc

gegtetgeac

cagctgaaag

gaggcgactt

tagggectte

atcatgagta

agcagecttt

cagagagctyg

cggettetac

gggaaaaatt

aatagatgag

gccacggatyg

tgatcaaggg

tgactctete
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tgatgttgga
ttggacagaa
gttataaaat
atatcaacga
ggatttggaa
accgetgece
aggctagaac
gaatcagtgg
aggcaacagt
ggctggaagce
ggccagagcece
acagtagatg
agttggccaa
tgtggcaaat
tctgcagatyg
atatcaatgce
tgagcgagag
caacagttcc
ttacagaagc
tacccgtaag
aaagagctga
ttgaagctca
cagccaaaaa
gcagtectgt
agtggagtga
ccatttggaa
ctttetetge
atgatgaatt
tccagcagtt
aagagggaat
ctcttgagac
ggaaggacta
cctectgagy
gaaagcaggce
gaacctgcac
acccttgaaa
agctggacct
atcctggeag

caagatcacc
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tcgagaaagt

gaaagagaac

cttaccactt

gcactctgga

ggtggccgtc

cacagggact

cgtetgteca

caaagtgecc

tgctgggace

tagctgacct

tgccatgaaa

gatctettga

agcacaacct

gcagattatt

gagcaagagce

tggatatgtg

gggacgaaca

ggcatcattt

acagatacct

ttgtgaccag

atccaaattc

ggggcagtaa

atttgctaat

ctagactgga

tgccegtect

gcatcaggece

attggattca

acatctgeca

aggccataaa

ccgactacat

tactaaaaaa

gecatccccega

dagggggaca

tctggecagt

ttcacacgat

agcaggctag

taaatgatag

acatttgtta

gactccccee

-continued

caaggcactt

gtgagccacg

tgggcattca

agacctgaac

gaggaccgag

ttggtccage

gggtCCCtgg

tactatatca

atcccaaaat

gaataatgtc

ctcecgaagac

gectgtcage

caagcaaaat

aattgtttga

acaacaattt

tctgaactygyg

gggaggatcc

ccctgtgtaa

tttcaagcaa

cgcaggctgg

caagacagtt

cattgagcca

aataagccag

tgagactgga

gcacagagtyg

aaatgtaaca

ggtacaggag

aagctgettt

atgcactatc

caggagaaga

caaatttcga

atgggctacce

acatggaaac

agattctgeg

gatactcatt

cagaaatgga

catctctect

atccagcatt

tgagccagee

cgaggagaaa
tcaatgacct
getetcaceg
accagatgga
tcaggcaget
atctcagcac
gagagagcca
accacgagac
gacagagcte
agattctcag
tgcagaaggce
tgcatgtgat
gaccagccca
ccactattta
ggtcaacgte
ctgctgaatg
gtgtcetgte
agcacatttyg
gtggcaagtt
gectecttet
gggtgaagtt
agtgtccgga
agatcgaagce
accccagtee
getgetgeag
tctgcaaaga
tctaaagcac
ttttetggte
ccatggtgga
tgttcgagac
accaaaaggt
tgccagtgca
tccegttact
cctgectegt
cacgcattga
aaacagcaat
aatgagagca
actgccaaag

tcgtagtect

ttgegectet

tgctegecag

tataacctca

agcttetgea

gcatgaagec

tttcttteca

tctegecaaa

tcaaacaact

taccagtctt

cttataggac

cctttgetty

gecttggace

tggatatcct

tgaccgectyg

cctetetgey

tttatgatac

ttttaaaact

gaagacaagt

caacaggatt

gcatgattct

gcatcettty

gctgetteca

ggcectette

atggtgtgge

aaactgccaa

gtgtccaatce

tttaattatg

gagttgcaaa

atattgcact

tttgccaagyg

attttgegaa

gactgtctta

ctgatcaact

ccecteaget

acattatget

ggatcttatce

tagatgatga

tttgaaccag

gcccagatet
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tgatttectt

aatcctagca

gcagaatatg

gectgtecce

ctctecccag

gccaagctac

ggatgcaaat

acagttacac

gcagaggcca

ctacctctcet

getecgagty

gaggaagatc

ggttagagga

tagttcaaga

gaggacacaa

tttgggcaga

gatgaagaag

tccegeatgyg

tagacagtaa

tgaagggtag

taagtctgtt

cgtctatgea

tgtaaaatct

atggaacgca

ataaagaaag

aagttgttta

acacacacac

gegeattgtt

aattcatgge

cttecctctac

catttgagaa

tcatttcata

atagttatat

actttttcca

gaaagaaatt

ttggtctaga

ggaaactaca

tgttteteat

aaagtaaagt

-continued

agagagtgag
gatcttgagg
accgtctaaa
actgcegtec
agtcceceggyg
tgcgtcaaca
cctggaagac
aggctaagge
aagtgaatgg
acagaggtcc
gttggcagte
ttctcagtee
ggtgatggag
ggaagaaata
tgtaggaagt
gegatggagt
gagcagaata
tttttataat
gagtttacaa
tggtattata
attgttttgt
attgtacaaa
tgatagctaa
ttttgggttyg
attgtaaact
taaaaacccc
atacacacac
ttgcatcctt
tttttetttt
caccacacca
ctgtcagetyg
tatctatatg
agataaagag
ttttttaaat
acttctagtce
atggattttt
ccacactaaa
tttaaacaac

attggatttt

Jaaagagggy

aagaaaacag

gcagcagcac

cctectgaaa

atgctgaget

caaaggccge

cacaataaac

agctgetgga

cacaacggtyg

gacagcagte

aaacttcgga

tcceccaggac

caactcaaca

ccectggaaa

cttttccaca

ccttagtatce

aatgttttac

attcatacaa

gaaataaatc

ctgtagattt

taacaatggc

aaagttataa

ataacttgece

tttaaaaatt

aaagtgtgct

taaaaacaaa

acacacaaaa

ttggcgtgat

tttgcatatt

aatgactact

agtggggcag

tctataagta

atacgaattt

gttcatgtca

agtcatccag

cceggagecyg

acattgtcta

tttccactga

tttaaaggga
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agctagagag
gaatctgcaa
gaacataaag
tgatgcccac
cattgctgag
ctggaagceca
agctggagte
gcaaccccag
tcectetectt
agcctatget
ctccatgggt
acaagcacag
acteccttece
gccaatgaga
tygcagatga
agtcatgaca
aactcctgat
caaagaggat
tatatttttyg
cagtagtttce
aggttttaca
gaaaactaca
attttttaat
tataacagtt
ttataaaaaa
acaaacacac
ctttgaggca
atccatatga
aaagataaga
acacactgcet
gcttgagttt
tataaatact
ctatagactg
catcctaata
gettacctge
gaagccagga
cagctecaga
caacgaaagt

acatgtgaat
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-continued -continued
gaatacacag gacttattat atcagagtga gtaatcggtt aacactgtaa catttacgaa ttattttttt aaacttcagt
ggttggttga ttgattgatt gattgataca ttcagcttcce tttactgcat tttcacaaca tatcagactt caccaaatat
tgctgctage aatgccacga tttagattta atgatgettc atgccttact attgtattat agtactgcett tactgtgtat
agtggaaatc aatcagaagg tattctgacc ttgtgaacat ctcaataaag cacgcagtta tgttacaaaa aa
cagaaggtat tttttaactc ccaagcagta gcaggacgat a different transcript variant of the gene, or a sequence with

at least 80%, 82%, 85%, 86%, 88%, 90%, 92%, 94%, 95%,

gatagggetg gagggetatg gatteccage ceateectgt 97%, 98% or 99% nucleic acid sequence identity thereto.

gaaggagtag gccactcttt aagtgaagga ttggatgatt [0205] The amino acid sequences for the polypeptides of
SEQ ID NOS: 74-91 and the corresponding nucleic acid
gtteataata cataaagttc totgtaatta caactaaatt sequences of SEQ ID NOs: 92-109 that encode the poly-

peptides of SEQ ID NOS: 74-91 are provided in FIG. 25.
[0206] The invention will be described by the following

attatgcect cttcectcacag tcaaaaggaa ctgggtggtt

tggtttttgt tgctttttta gatttattgt cccatgtggyg non-limiting example.

atgagttttt aaatgccaca agacataatt taaaataaat Example 1

aaactttggg aaaaggtgta aaacagtage cccatcacat [0207] Most genetic approaches to identify host factors

ttgtgatact gacaggtatc aacceagaag CCCAtgaact regulating infection have relied upon loss-of-function
screens. Knock-out screens are limited in genes they can

gtgttteeat cotttgeatt tetctgegag tagttecaca query, as genes essential for cell survival cannot be inves-

tigated. Moreover, existing screens often rely on proxy
phenotypes instead of directly measuring viral replication.
aatgttacaa aaaaaccctt cttggtggat tagacaggtt This leaves a large amount of genetic space unexplored and
raises the possibility that entirely new classes of viral
co-factors have yet to be discovered. TRPPC overcomes this

caggtttgta agtaagtaag aaagaaggca aattgattca

aaatatataa acaaacaaac aaaaattgct caaaaaagag

gagaaaaget caagaggaaa agetaaggac tggtaggaaa in at.least 3 ways: Ditisa ﬁtne.:ss-based screen dependent
on viral replication; 2) TRPPC inherently rank orders host
aagetttact ctttcatgec attttattte tttttgattt factors, as the abundance of any particular virus reflects the

importance of the modulated host gene; and 3) TRPPC can
be used for both loss- and gain-of-function screening,
attttgcaaa tctgttacct ctgacatcaa gtgtaattag exploring new genetic space including essential genes. Fur-
thermore, this system is entirely portable, functioning with
any pathogen that can deliver a targeting RNA, amenable to

ttaaatcatt cattcaatag ataccaccgt gtgacctata

cttttggaga gtgggctgac atcaagtgta attagetttt

ggagagtgyy ttttgtecat tattaataat taattaatta various iterations changing the selective pressure or modes
of replication to focus on different aspects of infection, and
acatcaaaca cggcttctca tgctatttct acctcacttt in principle can also be performed in vivo in transgenic

animals expressing the CRISPRa/i machinery.

[0208] TRPPC can be used to identify host factors regu-
acagcttcac cacttgtcca ttgegttatt ttetttttee lating pathogen replication. The top hits identified by the
inventors increase replication of influenza virus, and this
information can be used to increase virus yield in commer-

ggttttgggyg tgttcctgat aattgtgcac acctgagttce

tttataattc tttctttttce cttcataatt ttcaaaagaa

aacccaaagc tctaaggtaa caaattacca aattacatga cial settings, and even a modest gain in viral yield would
have large impacts on production. Similarly, adenovirus-
agatttggtt tttgtcttge atttttttee tttatgtgac based vaccines like the adenovirus based COVID19 vaccine

are produced in cell culture, and engineering host gene
expression to increase yields would have a major impact on
tttaaaacaa ggggttactt tacattctac taagaagttt this process.

Rank-ordered top hits from influenza virus TRPPC screen in
human lung cells:

getggacett ttetttacce aaggattttt aaaactcaga

aagtaagtaa gtttcattct aaaatcagag gtaaatagag

tgcataaata attttgtttt aatctttttg tttttetttt

agacacatta gctctggagt gagtctgtca taatatttga 1. SLC9C1 (SEQ ID NO: 1)
2. TICRR (SEQ ID NO: 2)
acaaaaattg agagctttat tgctgcattt taagcataat 3. ORAC6 (SEQ ID NO: 3)
4. CLECA4C (SEQ ID NO: 4)
taatttggac attatttcgt gttgtgttct ttataaccac 5. NDUFA7 (SEQ ID NO: 5)
6. ORS51A7 (SEQ ID NO: 6)
caagtattaa actgtaaatc ataatgtaac tgaagcataa 7. CLCNKB (SEQ ID NO: 7)
8. GNGS5 (SEQ ID NO: 8)
acatcacatg gcatgttttg tcattgtttt caggtactga 9. TYW1 (SEQ ID NO: 9)
10. RAB42 (SEQ ID NO: 10)
gttcttactt gagtatcata atatattgtyg ttttaacace 11. HCN3 (SEQ ID NO: 11)

12. RASALI (SEQ ID NO: 12)
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-continued TABLE 1-continued
13. ULBP1 (SEQ ID NO: 13) log2
14, C30rf30 (SEQ ID NO: 14) RRA  logld fold-
15. PARP15 (SEQ ID NO: 15) id MAGeCK RRA p-value FDR Rank change
16. NLGN4X (SEQ ID NO: 16)

17 CDs9 (SEQ ID NO: 17) GNG5  249E-06 -5.60 1.45E-05  0.00275 9 41712
18. CFL2 (SEQ ID NO: 18) TYW1 3.75E-06 -5.43 2.03E-05 0.003465 10 3.5509
19. GSDMB (SEQ ID NO: 19) RAB42 5.37E-06 -5.27 3.19E-05 0.00495 11 4.2745
20. BRD4 (SEQ ID NO: 20) HCN3 7.41E-06 -5.13 3.77E-05 0.005363 12 3.659
51 IFIT3 (SEQ ID NO: 21) RASALL 8.19E-06 -5.09 494E-05  0.005611 13  3.7478
22, OGFR (SEQ ID NO: 22) ULBP1 8.74B-06 -5.06 4.94E-05 0.005611 14 3.8628
23, SDR39U1 (SEQ ID NO: 23) C53orf30  9.31E-06 -5.03 4.94E-05 0.005611 15 4.2296
24. RIMS2 (SEQ ID NO: 24) PARP15 1.15E-05 -4.94 6.10E-05 0.006188 16 4.1313
25 STSSIA3 (SEQ ID NO: 25) NLGN4X 1.22E-05 -491 6.68E-05  0.006188 17  4.0686
26. CDKN3 (SEQ ID NO: 26) CD59 1.29E-05 -4.89 6.68E-05 0.006188 18 4.0867
27. TIMD4 (SEQ ID NO: 27) CFL2 1.48E-05 -4.83 7.26E-05 0.006188 19 2.9664
28. SYS1 (SEQ ID NO: 28) GSDMB  1.50E-05 -4.82 8.42E-05 0.006664 20 5.4131
29, UBD (SEQ ID NO: 29) BRD4  1.52E-05 -4.82 7.26E-05  0.006188 21  4.1823
30. MED17 (SEQ ID NO: 30) IFIT3 1.87E-05 -4.73 9.00E-05 0.006664 22 4.4612
31, PEX13 (SEQ ID NO: 31) OGFR 2.43E-05 -4.61 9.58E-05 0.006664 23 2.9749
32, USP17L13 (SEQ ID NO: 32) SDR39U1 2.49E-05 -4.60 9.58E-05 0.006664 24 2.7017
33 MIPOL1 (SEQ ID NO: 33) RIMS2  2.54E-05 -4.39 0.00010162 0.006664 25  3.1111
34, RBKS (SEQ ID NO: 34) ST8SIA3 2.67E-05 -4.57 0.00010162 0.006664 26  1.8644
35, USP17L2 (SEQ ID NO: 35) CDKN3  3.36E-05 -4.47 0.00012485 0.007682 27 2.7467
36 DMD (SEQ ID NO: 36) TIMD4  3.65E-05 -4.44 0.00013066 0.007682 28  2.4562
SYS1 3.79E-05 -4.42 0.00013066 0.007682 29 2.8394
UBD 4.34E-05 -4.36 0.00014808 0.008416 30 4.9229
s . . . . . MED17 4.97E-05 -4.30 0.00017131 0.009422 31 4.8446
[0209] Additional hits are provided in amino acid PEX13 5.30E-05 -4.28 0.00018202 0.009746 32  2.4674
sequences of SEQ ID NOs: 74-91 shown in FIG. 25. USP17L13 7.285-05 —-4.14 0.00031068 0.015983 33  3.9451
MIPOL1 7.51E-05 -4.12 0.00032229 0.015983 34 2.4368
TABLE 1 RBKS 7.99E-05 -4.10 0.0003281 0.015983 35 2.2546
USP17L2 9.01E-05 -4.050.00036294 0.017189 36 3.1472

log2 DMD 9.97E-05 -4.00 0.00038036 0.017527 37 1.8293

RRA log10 fold-

d MAGeCK RRA p-value FDR Rank change [0210] All publications, patents and patent applications
SLCOC1  4.58E-10 -9.34 2.90E-06  0.001238 1 72041 are incorporated herein by reference. While in the foregoing
TICRR  9.17E-09 -8.04 2.90E-06  0.001238 2 6107 specification, this invention has been described in relation to
TREX1 ~ 6.10E-07 -6.21 2.90E-06  0.001238 3 54596 certain preferred embodiments thereof, and many details
OR4C6 ~ 7.10E-07 -6.13 2.90E-06  0.001238 454 have been set forth for purposes of illustration, it will be
CLEC4C 1.22E-06 -5.91 8.71E-06 0.002475 5 44016 . . . . .
NDUFA7 1.55E-06 —5.81 8.71E-06  0.002475 6 40794 apparent to those. .skllled in the art that the invention is
OR51A7 1.83E-06 -5.74 1.45E-05 0.00275 7 5.5662 susceptlble to additional embodiments and that certain of the
CLCNKB 1.93E-06 -5.71 145E-05  0.00275 8 55126 details herein may be varied considerably without departing

from the basic principles of the invention.
SEQUENCE LISTING
Sequence total quantity: 110
SEQ ID NO: 1 moltype = AA length = 1177
FEATURE Location/Qualifiers
source 1..1177

mol type = protein

organism = Homo sapiens
SEQUENCE: 1
MAGIFKEFFF STEDLPEVIL TLSLISSIGA FLNRHLEDFP IPVPVILFLL GCSFEVLSFT 60
SSQVQRYANA IQWMSPDLFF RIFTPVVFFT TAFDMDTYML QKLFWQILLI SIPGFLVNYI 120
LVLWHLASVN QLLLKPTQWL LFSAILVSSD PMLTAAAIRD LGLSRSLISL INGESLMTSV 180
ISLITFTSIM DFDQRLQSKR NHTLAEEIVG GICSYIIASF LFGILSSKLI QFWMSTVEFGD 240
DVNHISLIFS ILYLIFYICE LVGMSGIFTL AIVGLLLNST SFKAAIEETL LLEFWTFLSR 300
IAFLMVFTFF GLLIPAHTYL YIEFVDIYYS LNIYLTLIVL RFLTLLLISP VLSRVGHEFS 360
WRWIFIMVCS EMKGMPNINM ALLLAYSDLY FGSDKEKSQI LFHGVLVCLI TLVVNRFILP 420
VAVTILGLRD ATSTKYKSVC CTFQHFQELT KSAASALKFD KDLANADWNM IEKAITLENP 480
YMLNEEETTE HQKVKCPHCN KEIDEIFNTE AMELANRRLL SAQIASYQRQ YRNEILSQSA 540
VQVLVGAAES FGEKKGKCMS LDTIKNYSES QKTVTFARKL LLNWVYNTRK EKEGPSKYFF 600
FRICHTIVFT EEFEHVGYLV ILMNIFPFII SWISQLNVIY HSELKHTNYC FLTLYILEAL 660
LKIAAMRKDF FSHAWNIFEL AITLIGILHV ILIEIDTIKY IFNETEVIVF IKVVQFFRIL 720
RIFKLIAPKL LQIIDKRMSH QKTFWYGILK GYVQGEADIM TIIDQITSSK QIKQMLLKQV 780
IRNMEHAIKE LGYLEYDHPE IAVTVKTKEE INVMLNMATE ILKAFGLKGI ISKTEGAGIN 840
KLIMAKKKEV LDSQSIIRPL TVEEVLYHIP WLDKNKDYIN FIQEKAKVVT FDCGNDIFEE 900
GDEPKGIYII ISGMVKLEKS KPGLGIDQOMV ESKEKDFPII DTDYMLSGEI IGEINCLTNE 960
PMKYSATCKT VVETCFIPKT HLYDAFEQCS PLIKQKMWLK LGLAITARKI REHLSYEDWN 1020
YNMQLKLSNI YVVDIPMSTK TDIYDENLIY VILIHGAVED CLLRKTYRAP FLIPITCHQI 1080
QSIEDFTKVV IIQTPINMKT FRRNIRKFVP KHKSYLTPGL IGSVGTLEEG IQEERNVKED 1140
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GAHSAATARS PQPCSLLGTK

SEQ ID NO: 2
FEATURE
source

FNCKESPRIN LRKVRKE

moltype = AA length = 1909
Location/Qualifiers
1..1909

1177

mol type = protein
organism = Homo sapiens

SEQUENCE: 2

MACCHKVMLL LDTAGGAARH SRVRRAALRL LTYLSCRFGL ARVHWAFKFF DSQGARSRPS 60
RVSDFRELGS RSWEDFEEEL EARLEDRAHL PGPAPRATHT HGALMETLLD YQWDRPEITS 120
PTKPILRSSG RRLLDVESEA KEAEAALGGL VNAVFLLAPC PHSQRELLQF VSGCEAQAQR 180
LPPTPKQVME KLLPKRVREV MVARKITFYW VDTTEWSKLW ESPDHLGYWT VCELLHHGGG 240
TVLPSESFSW DFAQAGEMLL RSGIKLSSEP HLSPWISMLP TDATLNRLLY NSPEYEASFP 300
RMEGMLFLPV EGKEIQETWT VTLEPLAMHQ RHFQKPVRIF LKGSVAQWSL PTSSTLGTDS 360
WMLGSPEEST ATQRLLFQQL VSRLTAEELH LVADVDPGEG RPPITGVISP LSASAMILTV 420
CRTKEAEFQR HVLQTAVADS PRDTASLFSD VVDSILNQTH DSLADTASAA SPVPEWAQQE 480
LGHTTPWSPA VVEKWFPFCN ISGASSDLME SFGLLQAASA NKEESSKTEG ELIHCLAELY 540
QRKSREESTI AHQEDSKKKR GVPRTPVRQK MNTMCRSLKM LNVARLNVKA QKLHPDGSPD 600
VAGEKGIQKI PSGRTVDKLE DRGRTLRSSK PKDFKTEEEL LSYIRENYQK TVATGEIMLY 660
ACARNMISTV KMFLKSKGTK ELEVNCLNQV KSSLLKTSKS LRQNLGKKLD KEDKVRECQL 720
QVFLRLEMCL QCPSINESTD DMEQVVEEVT DLLRMVCLTE DSAYLAEFLE EILRLYIDSI 780
PKTLGNLYNS LGFVIPQKLA GVLPTDFFSD DSMTQENKSP LLSVPFLSSA RRSVSGSPES 840
DELQELRTRS AKKRRKNALI RHKSIAEVSQ NLRQIEIPKV SKRATKKENS HPAPQQPSQP 900
VKDTVQEVTK VRRNLFNQEL LSPSKRSLKR GLPRSHSVSA VDGLEDKLDN FKKNKGYHKL 960
LTKSVAETPV HKQISKRLLH RQIKGRSSDP GPDIGVVEES PEKGDEISLR RSPRIKQLSF 1020
SRTHSASFYS VSQPKSRSVQ RVHSFQQODKS DQRENSPVQS IRSPKSLLFG AMSEMISPSE 1080
KGSARMKKRS RNTLDSEVPA AYQTPKKSHQ KSLSFSKTTP RRISHTPQTP LYTPERLQKS 1140
PAKMTPTKQA AFKESLKDSS SPGHDSPLDS KITPQKRHTQ AGEGTSLETK TPRTPKRQGT 1200
QPPGFLPNCT WPHSVNSSPE SPSCPAPPTS STAQPRRECL TPIRDPLRTP PRAAAFMGTP 1260
ONQTHQQPHV LRAARAEEPA QKLKDKAIKT PKRPGNSTVT SSPPVTPKKL FTSPLCDVSK 1320
KSPFRKSKIE CPSPGELDQK EPQMSPSVAA SLSCPVPSTP PELSQRATLD TVPPPPPSKV 1380
GKRCRKTSDP RRSIVECQPD ASATPGVGTA DSPAAPTDSR DDQKGLSLSP QSPPERRGYP 1440
GPGLRSDWHA SSPLLITSDT EHVTLLSEAE HHGIGDLKSN VLSVEEGEGL RTADAEKSSL 1500
SHPGIPPSPP SCGPGSPLMP SRDVHCTTDG RQCQASAQLD NLPASAWHST DSASPQTYEV 1560
ELEMQASGLP KLRIKKIDPS SSLEAEPLSK EESSLGEESF LPALSMPRAS RSLSKPEPTY 1620
VSPPCPRLSH STPGKSRGQT YICQACTPTH GPSSTPSPFQ TDGVPWTPSP KHSGKTTPDI 1680
IKDWPRRKRA VGCGAGSSSG RGEVGADLPG SLSLLESEGK DHGLELSIHR TPILEDFELE 1740
GVCQLPDQSP PRNSMPKAEE ASSWGQFGLS SRKRVLLAKE EADRGAKRIC DLREDSEVSK 1800
SKEGSPSWSA WQLPSTGDEE VFVSGSTPPP SCAVRSCLSA SALQALTQSP LLFQGKTPSS 1860

QSKDPRDEDV DVLPSTVEDS PFSRAFSRRR PISRTYTRKK LMGTWLEDL 1909
SEQ ID NO: 3 moltype = AA length = 309

FEATURE Location/Qualifiers

source 1..309

mol type = protein

organism = Homo sp.
SEQUENCE: 3
MENQNNVTEF ILLGLTENLE LWKIFSAVFL VMYVATVLEN LLIVVTIITS QSLRSPMYFF 60
LTFLSLLDVM FSSVVAPKVI VDTLSKSTTI SLKGCLTQLF VEHFFGGVGI ILLTVMAYDR 120
YVAICKPLHY TIIMSPRVCC LMVGGAWVGG FMHAMIQLLF MYQIPFCGPN IIDHFICDLF 180
QLLTLACTDT HILGLLVTLN SGMMCVAIFL ILIASYTVIL CSLKSYSSKG RHKALSTCSS 240
HLTVVVLFFV PCIFLYMRPV VTHPIDKAMA VSDSIITPML NPLIYTLRNA EVKSAMKKLW 300

MKWEALAGK 309
SEQ ID NO: 4 moltype = AA length = 213

FEATURE Location/Qualifiers

source 1..213

mol type = protein

organism = Homo sapiens
SEQUENCE: 4
MVPEEEPQDR EKGLWWFQLK VWSMAVVSIL LLSVCFTVSS VVPHNFMYSK TVKRLSKLRE 60
YOQYHPSLTC VMEGKDIEDW SCCPTPWTSF QSSCYFISTG MQSWTKSQKN CSVMGADLVV 120
INTREEQDFI IQNLKRNSSY FLGLSDPGGR RHWQWVDQTP YNENVTFWHS GEPNNLDERC 180

ATINFRSSEE WGWNDIHCHV PQKSICKMKK IYI 213
SEQ ID NO: 5 moltype = AA length = 113
FEATURE Location/Qualifiers
source 1..113
mol type = protein
organism = Homo sapiens
SEQUENCE: 5
MASATRLIQR LRNWASGHDL QGKLQLRYQE ISKRTQPPPK LPVGPSHKLS NNYYCTRDGR 60
RESVPPSIIM SSQKALVSGK PAESSAVAAT EKKAVTPAPP IKRWELSSDQ PYL 113

SEQ ID NO: 6
FEATURE

moltype = AA length = 312
Location/Qualifiers
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source

SEQUENCE: 6
MSVLNNSEVK LFLLIGIPGL
YFLAMLAVSD MGLSLSSLPT
DRFLAIHNPL RYSSILTSNR
HODTMKLACS DNKTNVIYGF
VSHICAVLTF YVPIITLAAM
KILGKLLNVC GR

SEQ ID NO: 7
FEATURE
source

SEQUENCE: 7
MEEFVGLREG SSGNPVTLQE
ALVSCAMDLA VESVVRAHOW
SGIPEVKTML AGVVLEDYLD
GRVRTTTIGE PENKSKQNEM
FAATCGAFMF RLLAVENSEQ
FCQRIFFGFI RNNRFSSKLL
LFDNHSWALM TQNSSPPWPE
MPAGYFMPIF VYGAAIGRLF
TISTALLAFE VTGQIVHALP
GSHRVRVEHF MNHSITTLAK
QALKAEPPSW APGHQQCLQD
RGRAVGCVSW VEMKKAISNL

SEQ ID NO: 8
FEATURE
source

SEQUENCE: 8
MSGSSSVAAM KKVVQQLRLE
PQKVCSFL

SEQ ID NO: 9
FEATURE
source

SEQUENCE: 9
MDPSADTWDL FSPLISLWIN
LMTNGYVSLQ EKDIFVSGVK
HLIEEVTSKN VCVFLVATYT
NSAYASHFNK VGKNVDKWLW
QALQKGERKK SCGGHCKKGK
GGEDHQSLNS IVDVEDLGKI
REALTKQGYQ LIGSHSGVKL
VFCWRHHTNP VGTEWRWKMD
ALSLVGEPIM YPEINRFLKL
LKKIDRPLFK DFWQRFLDSL
EVKGVTYCGE SSASSLTMAH
KIGGEWWTWI DYNRFQELIQ
QRKNKSKAIS GC

SEQ ID NO: 10
FEATURE
source

SEQUENCE: 10

MEAEGCRYQF RVALLGDAAV
GPRVKLQLWD TAGHERFRCI
KVIFLLVGHK SDLQSTRCVS
LQQOGDIKLEE GWGGVRLIHK

SEQ ID NO: 11

FEATURE
source

SEQUENCE: 11

1..312
mol type = protein
organism = Homo sapiens

EHAHIWFSIP ICLMYLLAIM GNCTILFIIK TEPSLHEPMY
MLRVFLFNAM GISPNACFAQ EFFIHGFTVM ESSVLLIMSL
VAKMGLILAI RSILLVIPFP FTLRRLKYCQ KNLLSHSYCL
FIALCTMLDL ALIVLSYVLI LKTILSIASL AERLKALNTC
HHFAKHKSPL VVILIADMFL LVPPLMNPIV YCVKTRQIWE

moltype = AA length = 687
Location/Qualifiers

1..687

mol type = protein
organism = Homo sapiens

LWGPCPRIRR GIRGGLEWLK QKLFRLGEDW YFLMTLGVLM
LYREIGDSHL LRYLSWTVYP VALVSFSSGF SQSITPSSGG
IKNFGAKVVG LSCTLACGST LFLGKVGPFV HLSVMMAAYL
LVAAAAVGVA TVFAAPFSGV LFSIEVMSSH FSVWDYWRGF
ETITSLYKTS FRVDVPFDLP EIFFFVALGG LCGILGSAYL
ATSKPVYSAL ATLVLASITY PPSAGRFLAS RLSMKQHLDS
ELDPQHLWWE WYHPRFTIFG TLAFFLVMKF WMLILATTIP
GETLSFIFPE GIVAGGITNP IMPGGYALAG AAAFSGAVTH
VLMAVLAANA TAQSCQPSFY DGTVIVKKLP YLPRILGRNI
DMPLEEVVKV VTSTDVAKYP LVESTESQIL VGIVRRAQLV
ILAAGCPTEP VTLKLSPETS LHEAHNLFEL LNLHSLEFVTS
TNPPAPK

moltype = AA length = 68
Location/Qualifiers

1..68

mol type = protein
organism = Homo sapiens

AGLNRVKVSQ AAADLKQFCL QNAQHDPLLT GVSSSTNPFR

moltype = AA length = 732
Location/Qualifiers

1..732

mol type = protein
organism = Homo sapiens

REFYIYLGFAV SISLWICVQI VIKTQGKNLQ EKSVPKAAQD
IFYGSQTGTA KGFATVLAEA VTSLDLPVAI INLKEYDPDD
DGLPTESAEW FCKWLEEASI DFRFGKTYLK GMRYAVFGLG
MLGAHRVMSR GEGDCDVVKS KHGSIEADFR AWKTKFISQL
CESHQHGSEE REEGSHEQDE LHHRDTEEEE PFESSSEEEF
MDHVKKEKRE KEQQEEKSGL FRNMGRNEDG ERRAMITPAL
CRWTKSMLRG RGGCYKHTFY GIESHRCMET TPSLACANKC
QPEMILKEAI ENHQNMIKQF KGVPGVKAER FEEGMTVKHC
LHQCKISSFL VTNAQFPAEI RNLEPVTQLY VSVDASTKDS
KALAVKQQORT VYRLTLVKAW NVDELQAYAQ LVSLGNPDFI
VPWHEEVVQF VHELVDLIPE YEIACEHEHS NCLLIAHRKF
EYEDSGGSKT FSAKDYMART PHWALFGASE RGFDPKDTRH

moltype = AA length = 218
Location/Qualifiers

1..218

mol type = protein
organism = Homo sapiens

GKTSLLRSYV AGAPGAPEPE PEPEPTVGAE CYRRALQLRA
TRSFYRNVVG VLLVFDVTNR KSFEHIQDWH QEVMATQGPD
AQEAEELAAS LGMAFVETSV KNNCNVDLAF DTLADAIQQA
TQIPRSPSRK QHSGPCQC

moltype = AA length = 774
Location/Qualifiers

1..774

mol type = protein
organism = Homo sapiens

60

120
180
240
300
312

60

120
180
240
300
360
420
480
540
600
660
687

60
68

60

120
180
240
300
360
420
480
540
600
660
720
732

60

120
180
218
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MEAEQRPAAG ASEGATPGLE AVPPVAPPPA TAASGPIPKS GPEPKRRHLG TLLQPTVNKF 60
SLRVFGSHKA VEIEQERVKS AGAWIIHPYS DFRFYWDLIM LLLMVGNLIV LPVGITFFKE 120
ENSPPWIVFN VLSDTFFLLD LVLNFRTGIV VEEGAEILLA PRAIRTRYLR TWFLVDLISS 180
IPVDYIFLVV ELEPRLDAEV YKTARALRIV RFTKILSLLR LLRLSRLIRY IHQWEEIFHM 240
TYDLASAVVR IFNLIGMMLL LCHWDGCLQF LVPMLQDFPP DCWVSINHMV NHSWGRQYSH 300
ALFKAMSHML CIGYGQQAPV GMPDVWLTML SMIVGATCYA MFIGHATALI QSLDSSRRQY 360
QEKYKQVEQY MSFHKLPADT RQRIHEYYEH RYQGKMFDEE SILGELSEPL REEIINFTCR 420
GLVAHMPLFA HADPSFVTAV LTKLRFEVFQ PGDLVVREGS VGRKMYFIQH GLLSVLARGA 480
RDTRLTDGSY FGEICLLTRG RRTASVRADT YCRLYSLSVD HFNAVLEEFP MMRRAFETVA 540
MDRLLRIGKK NSILQRKRSE PSPGSSGGIM EQHLVQHDRD MARGVRGRAP STGAQLSGKP 600
VLWEPLVHAP LQAAAVTSNV AIALTHQRGP LPLSPDSPAT LLARSAWRSA GSPASPLVPV 660
RAGPWASTSR LPAPPARTLH ASLSRAGRSQ VSLLGPPPGG GGRRLGPRGR PLSASQPSLP 720
QRATGDGSPG RKGSGSERLP PSGLLAKPPR TAQPPRPPVP EPATPRGLQL SANM 774
SEQ ID NO: 12 moltype = AA length = 806
FEATURE Location/Qualifiers
source 1..806

mol type = protein

organism = Homo sapiens
SEQUENCE: 12
MAKSSSLNVR VVEGRALPAK DVSGSSDPYC LVKVDDEVVA RTATVWRSLG PFWGEEYTVH 60
LPLDFHQLAF YVLDEDTVGH DDIIGKISLS REAITADPRG IDSWINLSRV DPDAEVQGEI 120
CLSVQMLEDG QGRCLRCHVL QARDLAPRDI SGTSDPFARV FWGSQSLETS TIKKTRFPHW 180
DEVLELREMP GAPSPLRVEL WDWDMVGKND FLGMVEFSPK TLQQKPPKGW FRLLPFPRAE 240
EDSGGNLGAL RVKVRLIEDR VLPSQCYQPL MELLMESVQG PAEEDTASPL ALLEELTLGD 300
CRODLATKLV KLFLGRGLAG RFLDYLTRRE VARTMDPNTL FRSNSLASKS MEQFMKLVGM 360
PYLHEVLKPV ISRVFEEKKY MELDPCKMDL GRTRRISFKG ALSEEQMRET SLGLLTGYLG 420
PIVDAIVGSV GRCPPAMRLA FKQLHRRVEE RFPQAEHQQD VKYLAISGFL FLRFFAPAIL 480
TPKLFDLRDQ HADPQTSRSL LLLAKAVQSI GNLGQQLGQG KELWMAPLHP FLLQCVSRVR 540
DFLDRLVDVD GDEEAGVPAR ALFPPSAIVR EGYLLKRKEE PAGLATRFAF KKRYVWLSGE 600
TLSFSKSPEW QMCHSIPVSH IRAVERVDEG AFQLPHVMQV VTQDGTGALH TTYLQCKNVN 660
ELNQWLSALR KASAPNPNKL AACHPGAFRS ARWTCCLQAE RSAAGCSRTH SAVTLGDWSD 720
PLDPDAEAQT VYRQLLLGRD QLRLKLLEDS NMDTTLEADT GACPEVLARQ RAATARLLEV 780
LADLDRAHEE FQQQERGKAA LGPLGP 806
SEQ ID NO: 13 moltype = AA length = 244
FEATURE Location/Qualifiers
source 1..244

mol type = protein

organism = Homo sapiens
SEQUENCE: 13
MAAAASPAFL LCLPLLHLLS GWSRAGWVDT HCLCYDFIIT PKSRPEPQWC EVQGLVDERP 60
FLHYDCVNHK AKAFASLGKK VNVTKTWEEQ TETLRDVVDF LKGQLLDIQV ENLIPIEPLT 120
LQARMSCEHE AHGHGRGSWQ FLFNGQKFLL FDSNNRKWTA LHPGAKKMTE KWEKNRDVTM 180
FFQKISLGDC KMWLEEFLMY WEQMLDPTKP PSLAPGTTQP KAMATTLSPW SLLIIFLCFI 240
LAGR 244
SEQ ID NO: 14 moltype = AA length = 206
FEATURE Location/Qualifiers
source 1..206

mol type = protein

organism = Homo sapiens
SEQUENCE: 14
MEVDINGESR STLTTLPFPG AEANSPGKAE AEKPRCSSTP CSPMRRTVSG YQILHMDSNY 60
LVGFTTGEEL LKLAQKCTGG EESKAEAMPS LRSKQLDAGL ARSSRLYKTR SRYYQPYEIP 120
AVNGRRRRRM PSSGDKCTKS LPYEPYKALH GPLPLCLLKG KRAHSKSLDY LNLDKMIKEP 180
ADTEVLQYQL QHLTLRGDRV FARNNT 206
SEQ ID NO: 15 moltype = AA length = 678
FEATURE Location/Qualifiers
source 1..678

mol type = protein

organism = Homo sapiens
SEQUENCE: 15
MAAPGPLPAA ALSPGAPTPR ELMHGVAGVT SRAGRDREAG SVLPAGNRGA RKASRRSSSR 60
SMSRDNKFSK KDCLSIRNVV ASIQTKEGLN LKLISGDVLY IWADVIVNSV PMNLQLGGGP 120
LSRAFLQKAG PMLQKELDDR RRETEEKVGN IFMTSGCNLD CKAVLHAVAP YWNNGAETSW 180
QIMANIIKKC LTTVEVLSFS SITFPMIGTG SLQFPKAVFA KLILSEVFEY SSSTRPITSP 240
LQEVHFLVYT NDDEGCQAFL DEFTNWSRIN PNKARIPMAG DTQGVVGTVS KPCFTAYEMK 300
IGAITFQVAT GDIATEQVDV IVNSTARTFN RKSGVSRAIL EGAGQAVESE CAVLAAQPHR 360
DFIITPGGCL KCKIIIHVPG GKDVRKTVTS VLEECEQRKY TSVSLPAIGT GNAGKNPITV 420
ADNIIDAIVD FSSQHSTPSL KTVKVVIFQP ELLNIFYDSM KKRDLSASLN FQSTFSMTTC 480
NLPEHWTDMN HQLFCMVQLE PGQSEYNTIK DKFTRTCSSY AIEKIERIQN AFLWQSYQVK 540
KROMDIKNDH KNNERLLFHG TDADSVPYVN QHGFNRSCAG KNAVSYGKGT YFAVDASYSA 600
KDTYSKPDSN GRKHMYVVRV LTGVFTKGRA GLVTPPPKNP HNPTDLFDSV TNNTRSPKLF 660
VVFFDNQAYP EYLITFTA 678

Jul. 18, 2024
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SEQ ID NO: 16
FEATURE
source

SEQUENCE: 16

MSRPQGLLWL PLLFTPVCVM
PLPNEILGPV EQYLGVPYAS
HDMLPIWFTA NLDTLMTYVQ
TGNMIDGSIL ASYGNVIVIT
FGGDPKRVTI FGSGAGASCV
ADKVGCNMLD TTDMVECLRN
EFLNYDIMLG VNQGEGLKFV
KFMYTDWADK ENPETRRKTL
KPSWADSAHG DEVPYVFGIP
PODTKFIHTK PNRFEEVAWS
NEIFQYVSTT TKVPPPDMTS
TTVLIETKRD YSTELSVTIA
IAHIQNEEIM SLOMKQLEHD
MIPNTLTGMQ PLHTFNTFSG

SEQ ID NO: 17
FEATURE
source

SEQUENCE: 17
MGIQGGSVLF GLLLVLAVFC
YNKCWKFEHC NFNDVTTRLR
AAAWSLHP

SEQ ID NO: 18
FEATURE
source

SEQUENCE: 18

MASGVTVNDE VIKVFNDMKV
GDTVEDPYTS FVKLLPLNDC
KDAIKKKFTG IKHEWQVNGL

SEQ ID NO: 19
FEATURE
source

SEQUENCE: 19

MFSVFEEITR IVVKEMDAGG
ILDTDGDKWL DELDSGLQGQ
SENRISQQYL ATLENRKLKR
QISQGHLSYK HKGQREVTIP
MKEKLEDMES VLKDLTEEKR
PLLSSLFNAA GVLVEARAKA
NWDELASSPP DMDYDPEARI

SEQ ID NO: 20
FEATURE
source

SEQUENCE: 20
MSAESGPGTR LRNLPVMGDG
NQLQYLLRVV LKTLWKHQFA
NAQECIQDEN TMFTNCYIYN
RGRKETGTAK PGVSTVPNTT
VVPPQPLQTP PPVPPQPQPP
DPIHEPPSLP PEPKTTKLGQ
LKEMFAKKHA AYAWPFYKPV
DVRLMFSNCY KYNPPDHEVV
APPSSSDSSS DSSSDSDSST
KDKKEKKKEK HKRKEEVEEN
SEEEDKCKPM SYEEKRQLSL
PSTLRELERY VTSCLRKKRK
MAPKSKKKGH PGREQKKHHH
PPPSMPQQAA PAMKSSPPPF

moltype = AA length = 816
Location/Qualifiers

1..816

mol type = protein
organism = Homo sapiens

LNSNVLLWLT ALAIKFTLID SQAQYPVVNT
PPTGERRFQP PEPPSSWTGI RNTTQFAAVC
DONEDCLYLN IYVPTEDDIH DQNSKKPVMV
INYRLGILGF LSTGDQAAKG NYGLLDQIQA
SLLTLSHYSE GLFQKAIIQS GTALSSWAVN
KNYKELIQQT ITPATYHIAF GPVIDGDVIP
DGIVDNEDGV TPNDFDFSVS NFVDNLYGYP
VALFTDHQWV APAVATADLH AQYGSPTYFY
MIGPTELFSC NFSKNDVMLS AVVMTYWTNF
KYNPKDQLYL HIGLKPRVRD HYRATKVAFW
FPYGTRRSPA KIWPTTKRPA ITPANNPKHS

NYGKIRGLRT
PQHLDERSLL
YIHGGSYMEG
LRWIEENVGA
YQPAKYTRIL
DDPQILMEQG
EGKDTLRETI
AFYHHCQSEM
AKTGDPNQPV
LELVPHLHNL
KDPHKTGPED

VGASLLFLNI LAFAALYYKK DKRRHETHRR
HECESLQAHD TLRLTCPPDY TLTLRRSPDD
GONSTNLPHG HSTTRV

moltype = AA length = 128
Location/Qualifiers

1..128

mol type = protein
organism = Homo sapiens

HSGHSLQCYN CPNPTADCKT AVNCSSDFDA
ENELTYYCCK KDLCNFNEQL ENGGTSLSEK

moltype = AA length = 166
Location/Qualifiers

1..166

mol type = protein
organism = Homo sapiens

RKSSTQEEIK KRKKAVLFCL SDDKRQIIVE
RYALYDATYE TKESKKEDLV FIFWAPESAP
DDIKDRSTLG EKLGGNVVVS LEGKPL

moltype = AA length = 403
Location/Qualifiers

1..403

mol type = protein
organism = Homo sapiens

DMIAVRSLVD ADRFRCFHLV GEKRTFFGCR
KAEFQILDNV DSTGELIVRL PKEITISGSF
ELPFSFRSIN TRENLYLVTE TLETVKEETL
PNRVLSYRVK QLVFPNKETM KKDGASSCLG
KDVLNSLAKC LGKEDIRQDL EQRVSEVLIS
ILDFLDALLE LSEEQQFVAE ALEKGTLPLL
LCALYVVVSI LLELAEGPTS VSS

moltype = AA length = 1362
Location/Qualifiers

1..1362

mol type = protein
organism = Homo sapiens

LETSQMSTTQ AQAQPQPANA ASTNPPPPET
WPFQQPVDAV KLNLPDYYKI IKTPMDMGTI
KPGDDIVLMA EALEKLFLQK INELPTEETE
QASTPPQTQT PQPNPPPVQA TPHPFPAVTP
PAPAPQPVQS HPPIIAATPQ PVKTKKGVKR
RRESSRPVKP PKKDVPDSQQ HPAPEKSSKV
DVEALGLHDY CDIIKHPMDM STIKSKLEAR
AMARKLQDVF EMRFAKMPDE PEEPVVAVSS
DDSEEERAQR LAELQEQLKA VHEQLAALSQ
KKSKAKEPPP KKTKKNNSSN SNVSKKEPAP
DINKLPGEKL GRVVHIIQSR EPSLKNSNPD
PQAEKVDVIA GSSKMKGFSS SESESSSESS
HHHQQMQQAP APVPQQPPPP PQQPPPPPPP
IATQVPVLEP QLPGSVFDPI GHFTQPILHL

PSPQRNTTND
IPLMTPNTIT

CLITKAGLQV
TVLLLVTPFL

EAKQILVGDI
LKSKMIYASS

HYTTGLTLMD
QGFHHQKIKI
KSDRQYKEFWS
KSLGSEDSRN
GELHMEDPDK
KDQVKSVMEQ

SNPNKPKRQT
KKRLENNYYW
IMIVQAKGRG
DLIVQTPVMT
KADTTTPTTI
SEQLKCCSGI
EYRDAQEFGA
PAVPPPTKVV
PQONKPKKKE
MKSKPPPTYE
EIEIDFETLK
SSDSEDSETE
QOOQQPPPPP
PQPELPPHLP

60

120
180
240
300
360
420
480
540
600
660
720
780
816

60
120
128

60
120
166

60

120
180
240
300
360
403

60

120
180
240
300
360
420
480
540
600
660
720
780
840
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QPPEHSTPPH LNQHAVVSPP ALHNALPQQP SRPSNRAAAL PPKPARPPAV SPALTQTPLL 900
PQPPMAQPPQ VLLEDEEPPA PPLTSMOMOQL YLQQOLOKVOP PTPLLPSVKV QSQPPPPLPP 960
PPHPSVQQOL QQQOPPPPPPP QPQPPPQOQH QPPPRPVHLQ PMQOFSTHIQQ PPPPQGOQPP 1020
HPPPGQQPPP PQPAKPQQVI QHHHSPRHHK SDPYSTGHLR EAPSPLMIHS PQMSQFQSLT 1080
HQSPPQONVQ PKKQELRAAS VVQPQPLVVV KEEKIHSPII RSEPFSPSLR PEPPKHPESI 1140
KAPVHLPQRP EMKPVDVGRP VIRPPEQNAP PPGAPDKDKQ KQEPKTPVAP KKDLKIKNMG 1200
SWASLVQKHP TTPSSTAKSS SDSFEQFRRA AREKEEREKA LKAQAEHAEK EKERLRQERM 1260
RSREDEDALE QARRAHEEAR RROEQOQOOR QEQQOQQQQOQ AAAVAAAATP QAQSSQPQOSM 1320
LDQQRELARK REQERRRREA MAATIDMNFQ SDLLSIFEEN LF 1362
SEQ ID NO: 21 moltype = AA length = 490
FEATURE Location/Qualifiers
source 1..490

mol type = protein

organism = Homo sapiens
SEQUENCE: 21
MSEVTKNSLE KILPQLKCHF TWNLFKEDSV SRDLEDRVCN QIEFLNTEFK ATMYNLLAYI 60
KHLDGNNEAA LECLRQAEEL IQQEHADQAE IRSLVTWGNY AWVYYHLGRL SDAQIYVDKV 120
KQTCKKFSNP YSIEYSELDC EEGWTQLKCG RNERAKVCFE KALEEKPNNP EFSSGLAIAM 180
YHLDNHPEKQ FSTDVLKQAI ELSPDNQYVK VLLGLKLQKM NKEAEGEQFV EEALEKSPCQ 240
TDVLRSAAKF YRRKGDLDKA IELFQRVLES TPNNGYLYHQ IGCCYKAKVR QMONTGESEA 300
SGNKEMIEAL KQYAMDYSNK ALEKGLNPLN AYSDLAEFLE TECYQTPFNK EVPDAEKQQS 360
HORYCNLQKY NGKSEDTAVQ HGLEGLSISK KSTDKEEIKD QPQNVSENLL PQNAPNYWYL 420
QGLIHKQNGD LLQAAKCYEK ELGRLLRDAP SGIGSIFLSA SELEDGSEEM GQGAVSSSPR 480
ELLSNSEQLN 490
SEQ ID NO: 22 moltype = AA length = 677
FEATURE Location/Qualifiers
source 1..677

mol type = protein

organism = Homo sapiens
SEQUENCE: 22
MDDPDCDSTW EEDEEDAEDA EDEDCEDGEA AGARDADAGD EDEESEEPRA ARPSSFQSRM 60
TGSRNWRATR DMCRYRHNYP DLVERDCNGD TPNLSFYRNE IRFLPNGCFI EDILONWTDN 120
YDLLEDNHSY IQWLFPLREP GVNWHAKPLT LREVEVFKSS QEIQERLVRA YELMLGFYGI 180
RLEDRGTGTV GRAQNYQKRF QNLNWRSHNN LRITRILKSL GELGLEHFQA PLVRFFLEET 240
LVRRELPGVR QSALDYFMFA VRCRHQRRQL VHFAWEHFRP RCKFVWGPQD KLRRFKPSSL 300
PHPLEGSRKV EEEGSPGDPD HEASTQGRTC GPEHSKGGGR VDEGPQPRSV EPQDAGPLER 360
SQGDEAGGHG EDRPEPLSPK ESKKRKLELS RREQPPTEPG PQSASEVEKI ALNLEGCALS 420
QGSLRTGTQE VGGQDPGEAV QPCRQPLGAR VADKVRKRRK VDEGAGDSAA VASGGAQTLA 480
LAGSPAPSGH PKAGHSENGV EEDTEGRTGP KEGTPGSPSE TPGPSPAGPA GDEPAESPSE 540
TPGPRPAGPA GDEPAESPSE TPGPRPAGPA GDEPAESPSE TPGPSPAGPT RDEPAESPSE 600
TPGPRPAGPA GDEPAESPSE TPGPRPAGPA GDEPAESPSE TPGPSPAGPT RDEPAKAGEA 660
AELQDAEVES SAKSGKP 677
SEQ ID NO: 23 moltype = AA length = 293
FEATURE Location/Qualifiers
source 1..293

mol type = protein

organism = Homo sapiens
SEQUENCE: 23
MRVLVGGGTG FIGTALTQLL NARGHEVTLV SRKPGPGRIT WDELAASGLP SCDAAVNLAG 60
ENILNPLRRW NETFQKEVIG SRLETTQLLA KAITKAPQPP KAWVLVTGVA YYQPSLTAEY 120
DEDSPGGDFD FFSNLVTKWE AAARLPGDST RQVVVRSGVV LGRGGGAMGH MLLPFRLGLG 180
GPIGSGHQFF PWIHIGDLAG ILTHALEANH VHGVLNGVAP SSATNAEFAQ TLGAALGRRA 240
FIPLPSAVVQ AVFGRQRAIM LLEGQKVIPQ RTLATGYQYS FPELGAALKE IVA 293
SEQ ID NO: 24 moltype = AA length = 1349
FEATURE Location/Qualifiers
source 1..1349

mol type = protein

organism = Homo sapiens
SEQUENCE: 24
MSAPVGPRGR LAPIPAASQP PLQPEMPDLS HLTEEERKII LAVMDRQKKE EEKEQSVLKK 60
LHQQFEMYKE QVKKMGEESQ QQQEQKGDAP TCGICHKTKF ADGCGHNCSY CQTKFCARCG 120
GRVSLRSNKV MWVCNLCRKQ QEILTKSGAW FYNSGSNTPQ QPDQKVLRGL RNEEAPQEKK 180
PKLHEQTQFQ GPSGDLSVPA VEKSRSHGLT RQHSIKNGSG VKHHIASDIA SDRKRSPSVS 240
RDONRRYDQR EEREEYSQYA TSDTAMPRSP SDYADRRSQH EPQFYEDSDH LSYRDSNRRS 300
HRHSKEYIVD DEDVESRDEY ERQRREEEYQ SRYRSDPNLA RYPVKPQPYE EQMRIHAEVS 360
RARHERRHSD VSLANADLED SRISMLRMDR PSRQRSISER RAAMENQRSY SMERTREAQG 420
PSSYAQRTTN HSPPTPRRSP LPIDRPDLRR TDSLRKQHHL DPSSAVRKTK REKMETMLRN 480
DSLSSDQSES VRPPPPKPHK SKKGGKMRQI SLSSSEEELA STPEYTSCDD VEIESESVSE 540
KGDMDYNWLD HTSWHSSEAS PMSLHPVTWQ PSKDGDRLIG RILLNKRLKD GSVPRDSGAM 600
LGLKVVGGKM TESGRLCAFI TKVKKGSLAD TVGHLRPGDE VLEWNGRLLQ GATFEEVYNI 660
ILESKPEPQV ELVVSRPIGD IPRIPDSTHA QLESSSSSFE SQKMDRPSIS VTSPMSPGML 720
RDVPQFLSGQ LSSQSLSRRT TPFVPRVQIK LWFDKVGHQL IVTILGAKDL PSREDGRPRN 780
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PYVKIYFLPD RSDKNKRRTK
EEESEFLGEI LIELETALLD
RSKRISDSEV SDYDCDDGIG
IGRTRSWSPS VPPPQSRNVE
DRQPYHRSRS TEQRPLLERT
GSVQTSPSST PVAGRRGRQL
QASRESTDGS MNSYSSEGNL
VGMMDKKGQL EVEIIRARGL
YQOLLSFEES PQGKVLQIIV
LVDPTLAPLT RRASQSSLES

SEQ ID NO: 25
FEATURE
source

SEQUENCE: 25

MRNCKMARVA SVLGLVMLSV
SQFALKFLDP SFVPITNSLT
VRIGQLMHYD YSSHKYVFSI
DKSDFVFRCN FAPTEAFQRD
AILWIPAFFF HTSATVTRTL
TGILMYTLAS AICEEIHLYG
QLLYRMHGEG LTKLTLSHCA

SEQ ID NO: 26
FEATURE
source

SEQUENCE: 26

MKPPSSIQTS EFDSSDEEPI
QKDTEELKSC GIQDIFVFCT
EIMEELTTCL KNYRKTLIHC
QTIKQYNYLH EFRDKLAAHL

SEQ ID NO: 27
FEATURE
source

SEQUENCE: 27
MSKEPLILWL MIEFWWLYLT
YSGCKEALIR TDGMRVTSRK
NDVKINVRLN LQRASTTTHR
TPLOQMTTIAV FTTANTCLSL
ESTSADTVLL TSKESKVWDL
GIPMSMKNEM PISQLLMIIA
VLNDVQHGRE DEDGLFTL

SEQ ID NO: 28
FEATURE
source

SEQUENCE: 28

MAGQFRSYVW DPLLILSQIV
PPGRLSMMSF ILNALTCALG
LVQAVCIALM AVIGEYLCMR

SEQ ID NO: 29
FEATURE
source

SEQUENCE: 29

MAPNASCLCV HVRSEEWDLM
RSLSSYGIDK EKTIHLTLKV
TKTGIIPETQ IVTCNGKRLE

SEQ ID NO: 30

FEATURE
source

SEQUENCE: 30

TVKKTLEPKW NQTFIYSPVH RREFRERMLE ITLWDQARVR
DEPHWYKLQT HDVSSLPLPH PSPYMPRRQL HGESPTRRLQ
VVSDYRHDGR DLQSSTLSVP EQVMSSNHCS PSGSPHRVDV
QGLRGTRTMT GHYNTISRMD RHRVMDDHYS PDRDRDCEAA
TTRSRSTERP DTNLMRSMPS LMTGRSAPPS PALSRSHPRT
PQLPPKGTLD RKAGGKKLRS TVQRSTETGL AVEMRNWMTR
IFPGVRLASD SQFSDFLDGL GPAQLVGRQT LATPAMGDIQ
VVKPGSKTLP APYVKVYLLD NGVCIAKKKT KVARKTLEPL
WGDYGRMDHK SFMGVAQILL DELELSNMVI GWFKLFPPSS
STGPSYSRS

moltype = AA length = 380
Location/Qualifiers

1..380

mol type = protein
organism = Homo sapiens

ALLILSLISY VSLKKENIFT TPKYASPGAP RMYMFHAGFR
QELQEKPSKW KFNRTAFLHQ RQEILQHVDV IKNFSLTKNS
SNNFRSLLPD VSPIMNKHYN ICAVVGNSGI LTGSQCGQEI
VGRKTNLTTF NPSILEKYYN NLLTIQDRNN FFLSLKKLDG
VDFFVEHRGQ LKVQLAWPGN IMQHVNRYWK NKHLSPKRLS
FWPFGFDPNT REDLPYHYYD KKGTKFTTKW QESHQLPAEF

moltype = AA length = 212
Location/Qualifiers

1..212

mol type = protein
organism = Homo sapiens

EDEQTPIHIS WLSLSRVNCS QFLGLCALPG CKFKDVRRNV
RGELSKYRVP NLLDLYQQCG IITHHHPIAD GGTPDIASCC
YGGLGRSCLV AACLLLYLSD TISPEQAIDS LRDLRGSGAI
SSRDSQSRSV SR

moltype = AA length = 378
Location/Qualifiers

1..378

mol type = protein
organism = Homo sapiens

PVTSETVVTE VLGHRVTLPC LYSSWSHNSN SMCWGKDQCP
SAKYRLQGTI PRGDVSLTIL NPSESDSGVY CCRIEVPGWF
TATTTTRRTT TTSPTTTRQM TTTPAALPTT VVTTPDLTTG
TPSTLPEEAT GLLTPEPSKE GPILTAESET VLPSDSWSSV
PSTSHVSMWK TSDSVSSPQP GASDTAVPEQ NKTTKTGQMD
PSLGFVLFAL FVAFLLRGKL METYCSQKHT RLDYIGDSKN

moltype = AA length = 156
Location/Qualifiers

1..156

mol type = protein
organism = Homo sapiens

LMQTVYYGSL GLWLALVDGL VRSSPSLDQM FDAEILGFST
LLYFIRRGKQ CLDFTVTVHF FHLLGCWFYS SRFPSALTWW
TELKEIPLNS APKSNV

moltype = AA length = 165
Location/Qualifiers

1..165

mol type = protein
organism = Homo sapiens

TFDANPYDSV KKIKEHVRSK TKVPVQDQVL LLGSKILKPR
VKPSDEELPL FLVESGDEAK RHLLQVRRSS SVAQVKAMIE
DGKMMADYGI RKGNLLFLAC YCIGG

moltype = AA length = 651
Location/Qualifiers

1..651

mol type = protein
organism = Homo sapiens

840

900

960

1020
1080
1140
1200
1260
1320
1349

60

120
180
240
300
360
380

60

120
180
212

60

120
180
240
300
360
378

60
120
156

60
120
165
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MSGVRAVRIS IESACEKQVH EVGLDGTETY LPPLSMSQNL ARLAQRIDFS QGSGSEEEEA 60
AGTEGDAQEW PGAGSSADQD DEEGVVKFQP SLWPWDSVRN NLRSALTEMC VLYDVLSIVR 120
DKKFMTLDPV SQDALPPKQON PQTLQLISKK KSLAGAAQIL LKGAERLTKS VTENQENKLQ 180
RDFNSELLRL RQHWKLRKVG DKILGDLSYR SAGSLFPHHG TFEVIKNTDL DLDKKIPEDY 240
CPLDVQIPSD LEGSAYIKVS IQKQAPDIGD LGTVNLFKRP LPKSKPGSPH WQTKLEAAQN 300
VLLCKEIFAQ LSREAVQIKS QVPHIVVKNQ IISQPFPSLQ LSISLCHSSN DKKSQKFATE 360
KQCPEDHLYV LEHNLHLLIR EFHKQTLSSI MMPHPASAPF GHKRMRLSGP QAFDKNEINS 420
LQSSEGLLEK IIKQAKHIFL RSRAAATIDS LASRIEDPQI QAHWSNINDV YESSVKVLIT 480
SQGYEQICKS IQLOLNIGVE QIRVVHRDGR VITLSYQEQE LODFLLSQOMS QHQVHAVOQL 540
AKVMGWQVLS FSNHVGLGPI ESIGNASAIT VASPSGDYAI SVRNGPESGS KIMVQFPRNQ 600
CKDLPKSDVL QDNKWSHLRG PFKEVQWNKM EGRNFVYKME LLMSALSPCL L 651
SEQ ID NO: 31 moltype = AA length = 403
FEATURE Location/Qualifiers
source 1..403

mol type = protein

organism = Homo sapiens
SEQUENCE: 31
MASQPPPPPK PWETRRIPGA GPGPGPGPTF QSADLGPTLM TRPGQPALTR VPPPILPRPS 60
QQTGSSSVNT FRPAYSSFSS GYGAYGNSFY GGYSPYSYGY NGLGYNRLRV DDLPPSREFVQ 120
QAEESSRGAF QSIESIVHAF ASVSMMMDAT FSAVYNSFRA VLDVANHFSR LKIHFTKVFS 180
AFALVRTIRY LYRRLQRMLG LRRGSENEDL WAESEGTVAC LGAEDRAATS AKSWPIFLFF 240
AVILGGPYLI WKLLSTHSDE VTDSINWASG EDDHVVARAE YDFAAVSEEE ISFRAGDMLN 300
LALKEQQPKV RGWLLASLDG QTTGLIPANY VKILGKRKGR KTVESSKVSK QQQSFTNPTL 360
TKGATVADSL DEQEAAFESV FVETNKVPVA PDSIGKDGEK QDL 403
SEQ ID NO: 32 moltype = AA length = 530
FEATURE Location/Qualifiers
source 1..530

mol type = protein

organism = Homo sapiens
SEQUENCE: 32
MEEDSLYLGG EWQFNHFSKL TSSRLDAAFA EIQRTSLPEK SPLSCETRVD LCDDLVPEAR 60
QLAPREKLPL SSRRPAAVGA GLQONMGNTCY VNASLQCLTY TPPLANYMLS REHSQTCHRH 120
KGCMLCTMQA HITRALHNPG HVIQPSQALA AGFHRGKQED AHEFLMFTVD AMKKACLPGH 180
KQVDHPSKDT TLIHQIFGGY WRSQIKCLHC HGISDTFDPY LDIALDIQAA QSVQQALEQL 240
VKPEELNGEN AYHCGVCLQR APASKTLTLH TSAKVLILVL KRFSDVTGNK IAKNVQYPEC 300
LDMQPYMSQQ NTGPLVYVLY AVLVHAGWSC HNGHYFSYVK AQEGQOWYKMD DAEVTAASIT 360
SVLSQQAYVL FYIQKSEWER HSESVSRGRE PRALGAEDTD RRATQGELKR DHPCLQAPEL 420
DEHLVERATQ ESTLDRWKFL QEQNKTKPEF NVRKVEGTLP PDVLVIHQSK YKCGMKNHHP 480
EQQOSSLLNLS SSTPTHQESM NTGTLASLRG RARRSKGKNK HSKRALLVCQ 530
SEQ ID NO: 33 moltype = AA length = 442
FEATURE Location/Qualifiers
source 1..442

mol type = protein

organism = Homo sapiens
SEQUENCE: 33
MENWSKDITH SYLEQETTGI NKSTQPDEQL TMNSEKSMHR KSTELVNEIT CENTEWPGQR 60
STNFQIISSY PDDESVYCTT EKYNVMEHRH NDMHYECMTP CQVTSDSDKE KTIAFLLKEL 120
DILRTSNKKL QQKLAKEDKE QRKLKFKLEL QEKETEAKIA EKTAALVEEV YFAQKERDEA 180
VMSRLQLAIE ERDEAIARAK HMEMSLKVLE NINPEENDMT LQELLNRINN ADTGIAIQKN 240
GAIIVDRIYK TKECKMRITA EEMSALIEER DAALSKCKRL EQELHHVKEQ NQTSANNMRH 300
LTAENNQERA LKAKLLSMQQ ARETAVQQYK KLEEEIQTLR VYYSLHKSLS QEENLKDQFN 360
YTLSTYEEAL KNRENIVSIT QQONEELATQ LQOALTERAN MELQLQHARE ASQVANEKVQ 420
KLERLVDVLR KKVGTGTMRT VI 442
SEQ ID NO: 34 moltype = AA length = 322
FEATURE Location/Qualifiers
source 1..322

mol type = protein

organism = Homo sapiens
SEQUENCE: 34
MAASGEPQRQ WQEEVAAVVV VGSCMTDLVS LTSRLPKTGE TIHGHKFFIG FGGKGANQCV 60
QAARLGAMTS MVCKVGKDSF GNDYIENLKQ NDISTEFTYQ TKDAATGTAS IIVNNEGONI 120
IVIVAGANLL LNTEDLRAAA NVISRAKVMV CQLEITPATS LEALTMARRS GVKTLFNPAP 180
AIADLDPQFY TLSDVFCCNE SEAEILTGLT VGSAADAGEA ALVLLKRGCQ VVIITLGAEG 240
CVVLSQTEPE PKHIPTEKVK AVDTTGAGDS FVGALAFYLA YYPNLSLEDM LNRSNFIAAV 300
SVQAAGTQSS YPYKKDLPLT LF 322
SEQ ID NO: 35 moltype = AA length = 530
FEATURE Location/Qualifiers
source 1..530

mol type = protein

organism = Homo sapiens
SEQUENCE: 35
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MEDDSLYLGG EWQFNHFSKL TSSRPDAAFA EIQRTSLPEK SPLSSEARVD LCDDLAPVAR 60

QLAPRKKLPL SSRRPAAVGA GLONMGNTCY ENASLQCLTY TPPLANYMLS REHSQTCQRP 120
KCCMLCTMQA HITWALHSPG HVIQPSQALA AGFHRGKQED AHEFLMFTVD AMKKACLPGH 180
KQVDHHSKDT TLIHQIFGGC WRSQIKCLHC HGISDTFDPY LDIALDIQAA QSVKQALEQL 240
VKPEELNGEN AYHCGLCLQR APASKTLTLH TSAKVLILVL KRFSDVTGNK LAKNVQYPEC 300
LDMQPYMSQQ NTGPLVYVLY AVLVHAGWSC HDGHYFSYVK AQEGQOWYKMD DAKVTACSIT 360
SVLSQQAYVL FYIQKSEWER HSESVSRGRE PRALGAEDTD RRATQGELKR DHPCLQAPEL 420
DERLVERATQ ESTLDHWKFP QEQNKTKPEF NVRKVEGTLP PNVLVIHQSK YKCGMKNHHP 480

EQQOSSLLNLS STTRTDQESV NTGTLASLQG RTRRSKGKNK HSKRALLVCQ 530
SEQ ID NO: 36 moltype = AA length = 3685

FEATURE Location/Qualifiers

source 1..3685

mol type = protein
organism = Homo sapiens

SEQUENCE: 36

MLWWEEVEDC YEREDVQKKT FTKWVNAQFS KFGKQHIENL FSDLQODGRRL LDLLEGLTGQ 60
KLPKEKGSTR VHALNNVNKA LRVLQNNNVD LVNIGSTDIV DGNHKLTLGL IWNIILHWQV 120
KNVMKNIMAG LOQTNSEKIL LSWVRQSTRN YPQVNVINFT TSWSDGLALN ALIHSHRPDL 180
FDWNSVVCQQ SATQRLEHAF NIARYQLGIE KLLDPEDVDT TYPDKKSILM YITSLFQVLP 240
QQVSIEAIQE VEMLPRPPKV TKEEHFQLHH QMHYSQQITV SLAQGYERTS SPKPRFKSYA 300
YTQAAYVTTS DPTRSPFPSQ HLEAPEDKSF GSSLMESEVN LDRYQTALEE VLSWLLSAED 360
TLQAQGEISN DVEVVKDQFH THEGYMMDLT AHQGRVGNIL QLGSKLIGTG KLSEDEETEV 420
QEQMNLLNSR WECLRVASME KQSNLHRVLM DLONQKLKEL NDWLTKTEER TRKMEEEPLG 480
PDLEDLKRQV QOHKVLQEDL EQEQVRVNSL THMVVVVDES SGDHATAALE EQLKVLGDRW 540
ANICRWTEDR WVLLQDILLK WQRLTEEQCL FSAWLSEKED AVNKIHTTGF KDQNEMLSSL 600
QKLAVLKADL EKKKQSMGKL YSLKQDLLST LKNKSVTQKT EAWLDNFARC WDNLVQKLEK 660
STAQISQAVT TTQPSLTQTT VMETVTTVTT REQILVKHAQ EELPPPPPQK KRQITVDSEI 720
RKRLDVDITE LHSWITRSEA VLQSPEFAIF RKEGNFSDLK EKVNAIEREK AEKFRKLQDA 780
SRSAQALVEQ MVNEGVNADS IKQASEQLNS RWIEFCQLLS ERLNWLEYQN NIIAFYNQLQ 840
QLEQMTTTAE NWLKIQPTTP SEPTAIKSQL KICKDEVNRL SDLQPQIERL KIQSIALKEK 900
GQGPMFLDAD FVAFTNHFKQ VFSDVQAREK ELQTIFDTLP PMRYQETMSA IRTWVQQSET 960
KLSIPQLSVT DYEIMEQRLG ELQALQSSLQ EQQSGLYYLS TTVKEMSKKA PSEISRKYQS 1020
EFEEIEGRWK KLSSQLVEHC QKLEEQMNKL RKIQNHIQTL KKWMAEVDVF LKEEWPALGD 1080
SEILKKQLKQ CRLLVSDIQT IQPSLNSVNE GGQKIKNEAE PEFASRLETE LKELNTQWDH 1140
MCQQVYARKE ALKGGLEKTV SLQKDLSEMH EWMTQAEEEY LERDFEYKTP DELQKAVEEM 1200
KRAKEEAQQK EAKVKLLTES VNSVIAQAPP VAQEALKKEL ETLTTNYQWL CTRLNGKCKT 1260
LEEVWACWHE LLSYLEKANK WLNEVEFKLK TTENIPGGAE EISEVLDSLE NLMRHSEDNP 1320
NQIRILAQTL TDGGVMDELI NEELETFNSR WRELHEEAVR RQKLLEQSIQ SAQETEKSLH 1380
LIQESLTFID KQLAAYIADK VDAAQMPQEA QKIQSDLTSH EISLEEMKKH NQGKEAAQRV 1440
LSQIDVAQKK LQODVSMKFRL FQKPANFEQR LQESKMILDE VKMHLPALET KSVEQEVVQS 1500
QLNHCVNLYK SLSEVKSEVE MVIKTGRQIV QKKQTENPKE LDERVTALKL HYNELGAKVT 1560
ERKQQLEKCL KLSRKMRKEM NVLTEWLAAT DMELTKRSAV EGMPSNLDSE VAWGKATQKE 1620
IEKQKVHLKS ITEVGEALKT VLGKKETLVE DKLSLLNSNW IAVTSRAEEW LNLLLEYQKH 1680
METFDQNVDH ITKWIIQADT LLDESEKKKP QQKEDVLKRL KAELNDIRPK VDSTRDQAAN 1740
LMANRGDHCR KLVEPQISEL NHRFAAISHR IKTGKASIPL KELEQFNSDI QKLLEPLEAE 1800
IQQGVNLKEE DFNKDMNEDN EGTVKELLQR GDNLQQRITD ERKREEIKIK QQLLQTKHNA 1860
LKDLRSQRRK KALEISHQWY QYKRQADDLL KCLDDIEKKL ASLPEPRDER KIKEIDRELQ 1920
KKKEELNAVR RQAEGLSEDG AAMAVEPTQI QLSKRWREIE SKFAQFRRLN FAQIHTVREE 1980
TMMVMTEDMP LEISYVPSTY LTEITHVSQA LLEVEQLLNA PDLCAKDFED LFKQEESLKN 2040
IKDSLQQSSG RIDITIHSKKT AALQSATPVE RVKLQEALSQ LDFQWEKVNK MYKDRQGRFD 2100
RSVEKWRRFH YDIKIFNQWL TEAEQFLRKT QIPENWEHAK YKWYLKELQD GIGQRQTVVR 2160
TLNATGEEII QQSSKTDASI LQEKLGSLNL RWQEVCKQLS DRKKRLEEQK NILSEFQRDL 2220
NEFVLWLEEA DNIASIPLEP GKEQQLKEKL EQVKLLVEEL PLRQGILKQL NETGGPVLVS 2280
APISPEEQDK LENKLKQTNL QWIKVSRALP EKQGEIEAQI KDLGQLEKKL EDLEEQLNHL 2340
LLWLSPIRNQ LEIYNQPNQE GPFDVKETEI AVQAKQPDVE EILSKGQHLY KEKPATQPVK 2400
RKLEDLSSEW KAVNRLLQEL RAKQPDLAPG LTTIGASPTQ TVTLVTQPVV TKETAISKLE 2460
MPSSLMLEVP ALADFNRAWT ELTDWLSLLD QVIKSQRVMV GDLEDINEMI IKQKATMQDL 2520
EQRRPQLEEL ITAAQNLKNK TSNQEARTII TDRIERIONQ WDEVQEHLON RRQOLNEMLK 2580
DSTQWLEAKE EAEQVLGQAR AKLESWKEGP YTVDAIQKKI TETKQLAKDL RQWQTNVDVA 2640
NDLALKLLRD YSADDTRKVH MITENINASW RSIHKRVSER EAALEETHRL LQQFPLDLEK 2700
FLAWLTEAET TANVLQDATR KERLLEDSKG VKELMKQWQD LQGEIEAHTD VYHNLDENSQ 2760
KILRSLEGSD DAVLLQRRLD NMNFKWSELR KKSLNIRSHL EASSDQWKRL HLSLQELLVW 2820
LQLKDDELSR QAPIGGDFPA VQKQNDVHRA FKRELKTKEP VIMSTLETVR IFLTEQPLEG 2880
LEKLYQEPRE LPPEERAQNV TRLLRKQAEE VNTEWEKLNL HSADWQRKID ETLERLRELQ 2940
EATDELDLKL RQAEVIKGSW QPVGDLLIDS LQDHLEKVKA LRGEIAPLKE NVSHVNDLAR 3000
QLTTLGIQLS PYNLSTLEDL NTRWKLLQVA VEDRVRQLHE AHRDFGPASQ HFLSTSVQGP 3060
WERAISPNKV PYYINHETQT TCWDHPKMTE LYQSLADLNN VRFSAYRTAM KLRRLQKALC 3120
LDLLSLSAAC DALDQHNLKQ NDQPMDILQI INCLTTIYDR LEQEHNNLVN VPLCVDMCLN 3180
WLLNVYDTGR TGRIRVLSFK TGIISLCKAH LEDKYRYLFK QVASSTGFCD QRRLGLLLHD 3240
SIQIPRQLGE VASFGGSNIE PSVRSCFQFA NNKPEIEAAL FLDWMRLEPQ SMVWLPVLHR 3300
VAAAETAKHQ AKCNICKECP IIGFRYRSLK HFNYDICQSC FFSGRVAKGH KMHYPMVEYC 3360
TPTTSGEDVR DFAKVLKNKF RTKRYFAKHP RMGYLPVQTV LEGDNMETPV TLINFWPVDS 3420
APASSPQLSH DDTHSRIEHY ASRLAEMENS NGSYLNDSIS PNESIDDEHL LIQHYCQSLN 3480
QDSPLSQPRS PAQILISLES EERGELERIL ADLEEENRNL QAEYDRLKQQ HEHKGLSPLP 3540
SPPEMMPTSP QSPRDAELIA EAKLLRQHKG RLEARMQILE DHNKQLESQL HRLRQLLEQP 3600
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QAEAKVNGTT VSSPSTSLQR SDSSQPMLLR VVGSQTSDSM GEEDLLSPPQ DTSTGLEEVM 3660

EQLNNSFPSS RGRNTPGKPM REDTM 3685
SEQ ID NO: 37 moltype = DNA length = 4119

FEATURE Location/Qualifiers

source 1..4119

mol_type = other DNA
organism = Homo sapiens

SEQUENCE: 37

gagtttggayg caagtaactg tcagtgaggt tgcagttggt ctgggetgtt tggetgtgag 60
cgaaatagct gccccccact tctcacttge acaccacggg atactcctece tgaggetceg 120
gatgattcag atggactgtg aaaaacaaca agatggatga tcatatggag attgcttcta 180
acataaatct gcataaaaat ttttctgaaa catggctgga atatttaagg agtttttttt 240
cagtactgag gacctcectg aagtcattct aacattgtet ttgatcaget ccattggage 300
atttttgaac cggcacttgg aagactttcc aattcctgtc cctgtgatat tatttttact 360
tggatgcagt tttgaagtat taagctttac atcttcacag gtccaaagat acgcaaacgc 420
catacaatgg atgagtccag acttattttt tcgtatattt acaccagtag ttttctttac 480
tactgcattt gacatggata cgtacatgct tcaaaagtta ttttggcaga tacttttaat 540
ttcaattcce ggctttttgg ttaattatat cttagttett tggcatctgg catctgtaaa 600
tcaattactt ttgaagccta cccaatggtt attattttca gectatccttg tgagttcaga 660
tcccatgeta accgcagetg ctataagaga ccttgggett tcetagaagece tcatcagttt 720
aattaatgga gaaagtctga tgacctctgt tatatcatta attacattta ctagtattat 780
ggattttgac caaagactac aaagtaaaag aaaccatacc ttagctgaag agatcgtggg 840
tggaatttgt tcatatatta tagcaagttt cttgtttgga attctaagtt caaaactgat 900
tcaattttgg atgtcaactg tttttggtga tgatgtcaat catataagtc tcatcttttc 960
aattctgtat ctcatctttt atatttgtga gttagttgga atgtcaggaa tatttactct 1020
ggccattgtyg ggacttcttt taaattctac aagttttaaa gcagcaattg aagaaacact 1080
tcttecttgaa ttctggactt ttctatcacg tattgctttt ctcatggtgt ttactttett 1140
tggacttcta attcctgcac atacatattt gtatatagaa tttgttgata tatactattce 1200
attaaatatc tacttaacat tgattgtttt aagatttctg acccttcttt taataagcce 1260
tgttttgtct cgagttggtc atgagttcag ttggcgctgg atattcataa tggtctgtag 1320
tgaaatgaag gggatgccta atataaacat ggcccttcectg cttgecctact ctgatcttta 1380
ttttggatct gacaaagaaa aatctcaaat attatttcat ggagtgttag tatgcctaat 1440
aacccttgtt gtcaatagat ttattttgcc agtggcagtt actatactag gtcttegtga 1500
tgccacatca acaaaatata aatcggtttg ttgcacattt caacactttc aagagctaac 1560
caagtctgca gectectgecce ttaaatttga caaagatctt gctaatgctg attggaacat 1620
gattgagaaa gcaattacac ttgaaaaccc atacatgttg aacgaagaag aaacaacaga 1680
acatcagaag gtgaaatgtc cacactgtaa caaggaaata gatgagatct ttaacactga 1740
agcaatggag ctggccaaca ggcgtctett gtcagcacaa atagcaagcet accagagaca 1800
atacaggaat gagattctgt cccagagtgc tgtccaggtg ttggttggtg cagcagaaag 1860
ttttggtgag aagaagggaa aatgtatgag tcttgataca ataaagaatt attctgaaag 1920
ccaaaaaaca dgttacctttg ctagaaaact actacttaat tgggtgtata ataccagaaa 1980
ggaaaaagag ggcccatcaa aatacttctt ttttcgtata tgccatacaa tagtatttac 2040
tgaggaattt gaacatgttg gataccttgt gatattaatg aatatatttc cctttataat 2100
ctcttggata tcccagttaa atgtaatcta ccacagcgaa ttaaaacaca ctaactactg 2160
ttttcttaca ctttatattc tagaggcact acttaagata gcagcaatga ggaaggactt 2220
tttttcacat gcctggaaca tattcgagtt agcaattaca ttaattggca tcttacatgt 2280
aatacttatt gaaatagaca ccattaagta tatttttaat gagactgaag taatagtctt 2340
tataaaagtt gttcaatttt ttcgtatact acgcattttc aagctcatag caccaaagtt 2400
gctgcaaata atagataaaa gaatgagtca tcagaagacc ttttggtatg gaatactaaa 2460
aggctatgtc caaggcgaag cagacataat gaccataatt gatcagatta caagttctaa 2520
acagattaaa cagatgttat taaagcaagt gataaggaat atggaacatg ctataaaaga 2580
gctaggctac ttagagtatg atcacccaga aattgctgtce actgtgaaaa caaaggaaga 2640
aattaatgtt atgctcaata tggctacaga aattcttaag gcttttggct taaaaggaat 2700
tattagtaaa actgaaggtg ctggaattaa taagttaatc atggccaaaa agaaagaggt 2760
gcttgattet caatctatta tcaggcctcect tactgttgaa gaagttctat atcatattce 2820
gtggctagat aaaaacaaag attatataaa cttcattcag gaaaaagcca aagttgtaac 2880
atttgattgt ggaaatgata tatttgaaga aggtgatgag cccaaaggaa tctatatcat 2940
tatttcaggc atggtaaagc ttgaaaaatc aaagccaggt ttagggattg atcaaatggt 3000
ggagtcaaag gagaaagatt ttccgataat tgacacagac tatatgctca gtggagaaat 3060
aataggagag ataaactgct taactaatga acctatgaaa tattctgcca cctgcaaaac 3120
tgtagtggag acatgtttta ttcccaaaac tcacttgtat gatgecttttg agcaatgctce 3180
tcetectecatt aaacaaaaaa tgtggctaaa acttggactce gctattacag ccagaaaaat 3240
cagagaacac ttatcttatg aggattggaa ctacaatatg caactaaagc tctctaatat 3300
ttatgtagta gatataccaa tgagtaccaa aactgatatt tatgatgaaa atctaatcta 3360
tgttatccte atacatggag ctgtagaaga ttgtctgtta cgaaaaactt atagagcacc 3420
tttcttaatt cctataacat gccatcagat acaaagtatt gaagatttca caaaagtagt 3480
gattattcaa actccgatta acatgaaaac attcagaagg aatattagaa agtttgttcc 3540
taaacataaa agttatctta caccaggatt aataggttca gttggaacat tggaagaagg 3600
cattcaagaa gaaagaaatg ttaaggagga tggagcacac agtgccgcca ctgccaggag 3660
tceccagect tgctecctge tggggacaaa gttcaactgt aaggagtccce ctagaataaa 3720
cctaaggaaa gtcaggaaag agtaagactg ttaagaagac cgaagcatgt attaatgctg 3780
tggctatgag aggcctcctg ctgcagaaac acacttccecct acatcaagaa ggagtaactt 3840
caggttggat cctgtgtgga tgatcttggt gctaagcaga aaagaaattt ggaccttgaa 3900
accagcagtt caacatatat actttttgca aaatttcctt gatttaaaat atttgttatt 3960
ttaaatatac aaaacatttt agaaaatctt agagtaaatt ttagtcttaa agccagaaaa 4020
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taagtttata gccatctaga tattttgcat attgctctta cagcaataat ggtttggttce 4080

actttatgaa aaataaaatg tattaaaata tagtttaaa 4119
SEQ ID NO: 38 moltype = DNA length = 1020

FEATURE Location/Qualifiers

source 1..1020

mol_type = other DNA
organism = Homo sapiens

SEQUENCE: 38

catgaaggtg gctgatggtg tgattcaaga ttgaactgga agttcaagga ttctcaacte 60
tcagctggaa ctcatatcaa cacctgagaa atggaaaatc aaaacaatgt gactgaattc 120
attcttetgg gtctcacaga gaacctggag ctgtggaaaa tattttctge tgtgtttett 180
gtcatgtatyg tagccacagt gctggaaaat ctacttattg tggtaactat tatcacaagt 240
cagagtctga ggtcacctat gtattttttt cttaccttet tgtcecctttt ggatgtcatg 300
ttctecatetyg tegttgecce caaggtgatt gtagacacce tctccaagag cactaccatce 360
tctectcaaag gcetgectcac ccagetgttt gtggagcatt tetttggtgyg tgtggggate 420
atcctectea ctgtgatgge ctatgaccge tacgtggeca tcetgtaagec cctgcactac 480
acgatcatca tgagtccacg ggtgtgetge ctaatggtag gaggggcttyg ggtgggggga 540
tttatgcacg caatgataca acttctcttc atgtatcaaa tacccttetyg tggtectaat 600
atcatagatc actttatatg tgatttgttt cagttgttga cacttgcctyg cacggacacc 660
cacatcctgg gectettagt taccctcaac agtgggatga tgtgtgtgge catctttett 720
atcttaattg cgtcctacac ggtcatccta tgetccctga agtcttacag ctctaaaggg 780
cggcacaaag ccctctectac ctgcagetcece cacctcacgg tggttgtatt gttetttgte 840
cectgtattt tettgtacat gaggcctgtg gtcactcace ccatagacaa ggcaatgget 900
gtgtcagact caatcatcac acccatgtta aatcccttga tctatacact gaggaatgca 960
gaggtgaaaa gtgccatgaa gaaactctgg atgaaatggg aggctttggce tgggaaataa 1020

SEQ ID NO: 39 moltype = DNA length = 1352
FEATURE Location/Qualifiers
source 1..1352

mol_type = other DNA
organism = Homo sapiens

SEQUENCE: 39

actctgtcac ccaggctgga gtgaagtggt acgattacgg ctcactgcaa tccctgecte 60
ccaaattcca gtgattctceg tgcctcagece tectgagtag ccgaaattac agacgtgtge 120
caccatgctt ggctaatttt ttggattttt agtagagatg gggtttcact atgttggcca 180
ggctagtett gaactcctgg cctgaagcaa tccgceccacce tcagectecce aaagtgctga 240
gattataggce acgagccact acacctggcc acaaaattct ttaaagaagc caatcccatc 300
ctecectcaag agccaagggg ccacctcacce ctettgttac agcagatcct gcecteccaca 360
gtcaccctyge teccaagtge aacctcetgte tgaccctgca tggtgtgegg tgccctcectg 420
cctcaggeceyg cgaagaagga tctaaggget tggettgttt gaaagaacca caccccgaaa 480
gtaacatctt tggagaaagt gatacaagag cttctgcacc cacctgatag aggaagtcca 540
aagggtgtgce gcacacacaa tggtgcctga agaagagect caagaccgag agaaaggact 600
ctggtggtte cagttgaagg tctggtecat ggcagtcegta tcecatcttge tcectcagtgt 660
ctgtttcact gtgagttctg tggtgectca caattttatg tatagcaaaa ctgtcaagag 720
gectgtccaag ttacgagagt atcaacagta tcatccaage ctgacctgeg tcatggaagg 780
aaaggacata gaagattgga gctgctgecce aaccccttgg acttcattte agtctagttyg 840
ctactttatt tctactggga tgcaatcttg gactaagagt caaaagaact gttctgtgat 900
gggggctgat ctggtggtga tcaacaccag ggaagaacag gatttcatca ttcagaatct 960
gaaaagaaat tcttcttatt ttctggggect gtcagatcca gggggtcggce gacattggca 1020
atgggttgac cagacaccat acaatgaaaa tgtcacattc tggcactcag gtgaacccaa 1080
taaccttgat gagcgttgtg cgataataaa tttccgttct tcagaagaat ggggctggaa 1140
tgacattcac tgtcatgtac ctcagaagtc aatttgcaag atgaagaaga tctacatata 1200
aatgaaatat tctccctgga aatgtgtttg ggttggcatce caccgttgta gaaagctaaa 1260
ttgatttttt aatttatgtg taagttttgt acaaggaatg cccctaaaat gtttcagcag 1320

gctgtcacct attacactta tgatataatc ca 1352
SEQ ID NO: 40 moltype = DNA length = 580

FEATURE Location/Qualifiers

source 1..580

mol type = other DNA

orggnism = Homo sapiens
SEQUENCE: 40
agtatcgegg acggaagatg gecgtccgeca ceegtcteat ccageggetyg cggaactggg 60
cgteegggea tgacctgcag gggaagetge agetacgcta ccaggagatce tccaagcgaa 120
ctcagectee tcccaagete cctgtgggte ctagccacaa gctctccaac aattactatt 180
gcactcgega tggecgcecgg gaatctgtge ccccttecat catcatgteg tcgcagaagg 240
cgetggtgte aggcaagcca gcagagaget ctgetgtage tgccactgag aagaaggcegg 300
tgactccage tccteccata aagaggtggg agetgtecte ggaccagect tacctgtgac 360
actgcaccct cacggccacce cgactacttt gectecttgg atttecteca gggagaatgt 420
gacctaattt atgacaaata cgtagagctc aggtatcact tctagtttta ctttaaaaaa 480
taaaaaaata gagacagagt ctcaccatgt ttcccagget gatcttgaac tcctggecte 540
aagcgatcct cctgecttga ccteccaaag tgctgggatt 580

SEQ ID NO: 41 moltype = DNA length = 2185
FEATURE Location/Qualifiers
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source 1..2185

mol_type = other DNA

organism = Homo sapiens
SEQUENCE: 41
ctgagcatct ggttectggta aggttaagga getataaatce cttttggaaa cctaaatcta 60
agatccgget aacgagctca tatctcecte attatgtetg ttctcaataa ctceccgaagte 120
aagcttttee ttctgattgg gatcccagga ctggaacatyg cccacatttyg gttctccate 180
cccatttgee tcatgtacct gettgecatce atgggcaact gcaccattcet ctttattata 240
aagacagagc cctegettca tgagcccatg tattatttee ttgecatgtt ggetgtetcet 300
gacatgggee tgtcecctcete ctcecttect accatgttga gggtettett gttcaatgee 360
atgggaattt cacctaatgc ctgctttget caagaattct tcattcatgg attcactgte 420
atggaatcct cagtacttct aattatgtcet ttggaccget ttcettgccat tcacaatcce 480
ttaagataca gttctatcct cactagcaac agggttgcta aaatgggact tattttagcc 540
attaggagca ttctcttagt gattccattt cccttcacct taaggagatt aaaatattgt 600
caaaagaatc ttctttctca ctcatactgt cttcatcagg ataccatgaa gctggectge 660
tctgacaaca agaccaatgt catctatgge ttettcattg ctetetgtac tatgetggac 720
ttggcactga ttgttttgtc ttatgtgctg atcttgaaga ctatactcag cattgcatct 780
ttggcagaga ggcttaaggc cctaaatacc tgtgtcteee acatctgtge tgtgetcace 840
ttctatgtge ccatcatcac cctggetgece atgcatcact ttgccaagca caaaagccct 900
cttgttgtga tccttattge agatatgttce ttgttggtge cgccccttat gaaccccatt 960
gtgtactgtyg taaagactcg acaaatctgg gagaagatct tggggaagtt gcttaatgta 1020
tgtgggagat aagaacttga acaattaggt aataaattat caaccagtag gcatttactg 1080
tcatttgcta tgtgcttaat gccatagaag tcactaatga aggactggat gatggaagtg 1140
aaaagctatg tagtgcagaa tttataataa agttgagaat ataactgaac aggatagaaa 1200
aaaaagtcaa gagatatata agatatagag gtttaattaa cattttaagg gaagttgaag 1260
gaaaatactt ctgtgatgga gcagctggat ttgagtcaac ccataaagaa tgaatacaat 1320
ttgggcagat tgagattacc attcagttag tatctattaa aaatacagat gatatacaaa 1380
gtctaatctc atactgtcaa ggaaaggtaa aatagctatg aaggatgctg atctgattac 1440
aatagaaagt gaaatttaac agatagcaag tgatattttg gataaaataa gtgaaccaga 1500
ttttggagca cctaaaaaaa gctttgaaaa gtctaaattc aggaggtgtt ggaatgccaa 1560
tttcttetet acatgataaa tttcatttta agaagagcgt gcctgtaaac atggattgaa 1620
tttgggagag atgaggaagg aagattaaca ggagaaagca caataatcct gctgtgaagt 1680
gatgactcag aataggcagg gagagaacaa gatcatttag ctgctgttgt tatttttcetg 1740
ttataaaacc aacatgtaaa ttatggaaaa ttcacaaatt taactaagtg actaaaagat 1800
aattttaaac cccctatggt tttgctgttt agttttttte tgtgatttag tcectttecctg 1860
cgccttaaaa aaaatcagcc cctctaatat gttcttaaaa attgattcect gcaggacacg 1920
acatttggta ccacaataat tttcactaaa atttatattt taaacttttt ttctcatgta 1980
tagaggaaat acatgatgga aaaatcaaaa gagtatacag ttgaaaatac aatttgaagg 2040
ggggcaaaca agattgatat ggcaatctct ctgggattct aaggtaagag tgttgtaaac 2100
agaaaagaaa agcttttcaa aggaactggg gacttgaatg atgggtttga attttgtctt 2160

gaggatttgg cataggtgac tgaat 2185
SEQ ID NO: 42 moltype = DNA length = 2562

FEATURE Location/Qualifiers

source 1..2562

mol_type = other DNA
organism = Homo sapiens

SEQUENCE: 42

gaggatgttyg attgttggaa cacacacctg tccaggtgca ggggagetgg aggcetctgtg 60
agaggagggc cagctcagcc acagcaggag gactgacagg ggcectgatgg aggagtttgt 120
ggggctgegt gaaggctcect cagggaacce tgtgactcectg caggagetgt ggggeccctg 180
tceccegeate cgccgaggca tccgaggtgg cectggagtgg ctgaagcaga agcetcttcecg 240
cctgggegag gactggtact tcctgatgac ceteggggtyg ctcatggece tggtcagetg 300
tgccatggac ttggetgttyg agagtgtggt cegagcegcac cagtggcetgt acagggagat 360
tggggacagce cacctgctcce ggtatctete ctggactgtyg taccctgtgyg ccctegtcete 420
tttctettea ggcttetete agagcatcac accctectet ggaggttetyg gaatcccgga 480
ggtgaagacc atgttggcgg gtgtggtcett ggaggactac ctggatatca agaactttgg 540
ggccaaagtyg gtgggectcet cctgcaccct ggectgtgge agcaccctet tectcegggaa 600
agtgggccct ttcegtgcace tgtctgtgat gatggctgece tacctgggece gtgtgegcac 660
cacgaccatc ggggagectg agaacaagag caagcaaaac gaaatgctgg tggcagegge 720
ggcagtggyge gtggccacag tctttgcage tcccttecage ggegtectgt tcagcatcga 780
ggtcatgtet tceccacttet ctgtetggga ttactggagg ggcttetttg cggecacctg 840
cggggectte atgtteegge tectggeggt cttcaacage gagcaggaga ccatcaccte 900
cctctacaag accagtttce gggtggacgt teccttegac ctgectgaga tettettttt 960
tgtggegetyg gggggtctet gtggcatcct gggcagcegcet tacctettet gtcagecgaat 1020
cttectttgge ttcatcagga acaataggtt cagctccaaa ctgctggcca ccagcaagcece 1080
tgtgtactcce gectctggeca ccttggttet cgcctcecate acctacccac ccagegecgg 1140
ccgcttecta gettetegge tgtccatgaa gcagcatctg gactcecgetgt tcgacaacca 1200
ctectgggeg ctgatgacce agaactccag cecaccctgg cecgaggage tcgaccccca 1260
gcacctgtgg tgggaatggt accacccgeg gttcaccate tttgggaccce ttgecttett 1320
cctggttatg aagttctgga tgctgattct ggccaccacce atccccatge ctgcecgggta 1380
cttcatgccce atctttgtet atggagctge tatcgggege ctetttgggg agactctcte 1440
ttttatcttce cctgagggca tegtggctgg agggatcace aatcccatca tgccaggggg 1500
gtatgctetyg gcaggggctg cagecttete aggggctgtg acccacacca tctcecacgge 1560
gctgetggee ttcgaggtga ccggccagat agtgcatgca ctgecccgtgce tgatggeggt 1620
gctggcagec aacgccattg cacagagctg ccagccecctec ttcectatgatg gcaccgtcat 1680
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tgtcaagaag ctgccatacc tgccacggat tctgggccge aacatcggtt cccaccgegt 1740
gagggtggayg cacttcatga accacagcat caccacactg gccaaggaca tgccactgga 1800
ggaggtggtc aaggttgtga cctceccacaga cgtggccaag tatcccctgg tggagagcac 1860
agagtcccag atcctggtgg gecatagtgeg aagggcccag ctggtgcagyg ccctgaagge 1920
tgagcctect tectgggete ctggacacca gcagtgtcecte caggacatct tggctgcagg 1980
ctgceccaca gaaccagtga ccctgaaget gtecccagag acttccctge atgaggcaca 2040
caacctecttt gagctgttga accttcattc cctetttgtg acgtegceggg gcagagcetgt 2100
gggctgcegtyg tectgggtgg agatgaagaa agcaatttcec aacctgacaa atccgccage 2160
cccaaagtga gccggeccag caagatgaaa cagggcacce cagctgacct ggtactgagg 2220
ttgggctgag accctgctte tettecccca tcaccacctg ccecteccte cagcccaget 2280
ccattctttg gcataacagg caactttaac ctagcccaga agaggatgge tcatcctggg 2340
tgggacgatg gctcctgect tgaaagacaa aaatcccacce ttgggcagag ctgagtgtga 2400
gaagatggaa aaccagtatc tgccagttgc tcagtgactg gccatcacat taatgaatga 2460
tgagattgga gtacactgtc accaagggca ggcacagatg ccttcectgggg ttgtcectggtt 2520

cccagtgaga ggctcecctgag aaaaataaag ctggttccca ga 2562
SEQ ID NO: 43 moltype = DNA length = 806

FEATURE Location/Qualifiers

source 1..806

mol_type = other DNA

organism = Homo sapiens
SEQUENCE: 43
ctcacttcee tcaaccctte ccacaaactg ggaggaaaac tgagacctcee tggtcacccg 60
cegecgggee ttttagaaac tcccacaage tetgecttee cteectggte ctcettcagac 120
ccectettag ttettegegyg ctaacggete gegetegggyg cegggtgtgyg agetggaaca 180
gagggctgge aaggcgcegca tgcgcaccga gggtggagec getgagcaca gaaccggaaa 240
cttagagaca aagttcggag ccccgeccece gecgegegee getgagttgt ctggecccege 300
cgacccacgg cccacgaccce accgacccac gaatcggece ggecgtcegeyg tgcaccatgt 360
ctggctecte cagegtegece getatgaaga aagtggttea acagetcegyg ctggaggccg 420
gactcaaccyg cgtaaaagtt tcccaggcag ctgcagactt gaaacagttc tgtctgcaga 480
atgctcaaca tgaccctetg ctgactggag tatcttcaag tacaaatcce ttcagaccce 540
agaaagtctg ttcctttttyg tagtaaaatg aatctttcaa aggtttccca aaccactcct 600
tatgatccag tgaatattca agagagctac atttgaagec tgtacaaaag cttatccctg 660
taacacatgt gccataatat acaaacttct actttcegteca gtecttaaca tctacctcte 720
tgaattttca tgaatttcta tttcacaagg gtaattgttt tatatacact ggcagcagca 780

tacaataaaa cttagtatga aacttt 806
SEQ ID NO: 44 moltype = DNA length = 3330

FEATURE Location/Qualifiers

source 1..3330

mol_type = other DNA
organism = Homo sapiens

SEQUENCE: 44

ctggcagtgt catggetgcce cacaggtcetg caggcacteg gtacgccget aacgeggcga 60
ggtagctegy tgegtetcege ggtaccagtg cgaatcatceg ggctatccag gtecgagate 120
ctagtectect gtceggetetyg aggaggatgg atccttetge ggatacatgg gacctcecttet 180
cacctttaat atcattatgg ataaacaggt tttacattta tttgggcttt gctgttagca 240
ttagecctttyg gatttgtgtce cagattgtca tcaagacgca gggcaagaac ttacaggaaa 300
aatctgttcece aaaagcagct caggatttga tgacaaatgg ttatgtctece cttcaagaga 360
aagacatctt tgtgtctgga gtgaagattt tttatggtte tcagactgga acagcgaagg 420
gattcgcaac agttcttget gaagcagtta catccctgga tctgcectgtg gecattatta 480
atctaaaaga atatgatcca gatgatcatc tgatagaaga ggtgactagt aaaaatgtct 540
gtgtcttect ggttgcgaca tacactgacg gectaccaac tgaaagtgca gagtggttet 600
gcaaatggtt agaggaagca tccattgatt ttcgatttgg caaaacttac ctgaagggta 660
tgagatatgc ggtatttggce ctgggaaatt ctgcctatge tagcecacttce aacaaggttg 720
gcaaaaatgt tgacaagtgg ctctggatgce ttggcgegca tegtgtgatg agtcgagggg 780
agggcgactg cgacgtggtt aaaagcaagc acggcagcat tgaggccgac ttcagagcat 840
ggaagaccaa gttcatctce cagectgcagg cacttcagaa aggggagaga aagaagtcct 900
gtggceggeca ctgcaagaaa ggcaaatgtg aatctcacca acatggctca gaggagaggg 960
aggaaggatc tcatgagcag gatgaattgc atcatagaga caccgaggag gaagaaccct 1020
ttgagagctc cagtgaagaa gagtttggtg gtgaggacca tcagagccta aattccattg 1080
ttgatgttga agatttgggc aaaattatgg atcatgtgaa gaaagaaaag agagaaaagg 1140
aacagcagga agagaagtct ggtttgttca ggaacatggg gaggaatgaa gatggtgaaa 1200
gaagagctat gataactcct gctcectccgag aagcccttac taaacaaggt tatcagttga 1260
ttgggagcca ctcgggggtyg aagctttgca ggtggacaaa gtccatgctce cgagggagag 1320
gaggttgtta caaacacaca ttctatggaa ttgagagcca tcgctgcatg gaaaccaccce 1380
cgagcttgge gtgtgctaat aaatgtgtct tctgttggcg gcaccacacc aacccegtgg 1440
gcactgagtyg gcggtggaag atggaccagc ctgaaatgat cttgaaggaa gccattgaaa 1500
accatcagaa catgattaag cagtttaaag gagtaccggg cgtcaaagca gaacgctttg 1560
aagaaggaat gacggtaaag cactgtgcat tgtccctegt gggagaacca ataatgtacc 1620
cagagatcaa caggtttttg aagctactcc accagtgtaa aatttccage ttcctggtca 1680
caaacgcaca atttcctgeg gaaatcagga acctcgagcce ggttactcag ctgtatgtca 1740
gtgtggatgc cagtaccaaa gacagcctga agaaaatcga ccgcccactce ttcaaggatt 1800
tctggcagag attccttgac agtttaaaag ccttggcagt caagcaacaa cgaactgtcet 1860
acagactgac gctcgtgaaa gcatggaacg tggacgaget ccaggcectac gcegcagetceg 1920
tgtcecetggg gaatcctgac ttcatcgaag tgaagggcgt tacctactge ggagaaagtt 1980
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cagcaagcag tcttaccatg gcccacgtge cctggcatga ggaagtggta cagtttgtcece 2040
acgagttggt ggatctgatc cccgaatatg aaattgcatg tgaacacgaa cactctaatt 2100
gcctectgat agcacacaga aagtttaaaa ttggtggtga atggtggaca tggatcgatt 2160
ataaccgctt ccaggagctc atccaggaat atgaagatag tggtggatca aaaacgttca 2220
gcgcaaagga ttatatggcce agaactcctc actgggcatt atttggtgcc agtgaaagag 2280
gctttgatee caaggacaca agacatcaga gaaagaacaa atcaaaggct atttctggat 2340
gttgagatta tctgatttca aggtactgaa ggacaaaaac ttggatggcc tcaaaaggtt 2400
cttgaacacc actgtgattc tccaaggacg aattacgtaa attatacttt catacaaagg 2460
agacgataag gcagtaaaca tggagacacg ggggacageg tccacactca gagggectgg 2520
gccacagecec cgatgtttcet tttcagaact cagcceccttt cctgatttta cttctaagag 2580
gaaaattatt ttggggagga actacacagt cgtgattaga atttatctga tggttttgta 2640
ttataacttg taagacctgc cagaatgcta gtcccgagag tgtcagacaa ggaagaagtce 2700
cctgggecte ttceccecttac ccggecectta gatttcatgg agcagccact tagcattgaa 2760
ttgcactacc ctgagctaaa cgtgtcectgtg ctttctaaga taagagcttg atccectttet 2820
tctatcttaa gacagcacct cctgaaaaga atcgaagttg tcacaactct caattatttt 2880
ttaaatactg catagattga gttttggttt attaccaacc cttcccagaa ttgcgttgga 2940
tctaaaacta ctagatctca tcccattccee atgtaaatta ccacagaccg cagtaccggg 3000
gctggagegyg agtgaagctg tctgctgtaa gaggagtggce catgtgaggg catggagtca 3060
ttagtctcac aaacacactt tggactgaag aggatcattt ctttttgttc gtgaggtcac 3120
tgtccaggcece tctcatatca tgaccagacg gcgggtctcece atcttettte actcecctgtgg 3180
ccetggetge tttacacaat ctgttcectata aggttcaggt gttttcaagt tggaaagatce 3240
ataaatactc aaaattgttt tcaagttagc aagttctttt aacagtcttt tatgcaaaaa 3300

ttgaattaat aaaataatct tttgtaaaga 3330
SEQ ID NO: 45 moltype = DNA length = 2236

FEATURE Location/Qualifiers

source 1..2236

mol_type = other DNA
organism = Homo sapiens

SEQUENCE: 45

ctagtttagt ccctttatcc tgtgaagtag gggtcatcat tagccccctt ttacagagga 60
gagaattgag gcttcgagag agagaaactt ggccaggagt ttccactegg tccgacgece 120
teggtgecee gecgggtacyg gtggetggge geggggageg gggggeggeg ceggegggge 180
ceegggeagyg ggeggggteg gggcgeggac aaaaccgecg cggggeggeg gggtggegga 240
cgeggecatyg gaggecgagg getgccgeta ccaatttegg gtegegetge tgggggacge 300
ggcggtggge aagacgtcge tgctgeggag ctacgtggca ggcgegectg gegecccgga 360
geeggagecee gageccgage ccacggtggg cgccgagtge taccgecgeg cgetgcaget 420
gegggecegygy cegegggtca agctgcaact ctgggacacce gegggcecacg agegettcag 480
gtgcatcacc aggtecctttt accggaatgt ggtgggtgte ctgctggtet ttgatgtgac 540
aaacaggaag tcctttgaac acatccaaga ctggcaccag gaggtcatgg ccactcaggg 600
cceggacaag gtcatcttee tgctggttgg ccacaagagt gacctgcaga gcacccgetyg 660
tgtctecagee caggaggccg aggagctage tgectccectyg ggcatggect tcegtggagac 720
cteggttaaa aacaactgca atgtggacct ggectttgac accctegetyg atgctatcca 780
gecaggccectyg cagcaggggg acatcaagcet agaagagggce tgggggggtyg tcecggctcat 840
ccacaagacc caaatcccca ggtcccccag caggaagcag cactcaggece catgecagtg 900
ttgactctag gagagaaagg gttaaagcag tcccagectt ageccacctyg gtgggatggg 960
gagtgttaat atctctctgg aggacaaatg acagaagggt tcatataaac agtatcctga 1020
cacagtcatg cttcctggat tttggagtcg aggctttcta cagaaaagaa agttctgatg 1080
gccaggcatg gtggctcacg cctgtaatcce tagcattttt ggaggccaag gacagtggat 1140
cacctgaggt caggggttcg agaccagcct ggccaacatg gtgaaaccct gtctctacta 1200
aaaatacaaa aattagccag gcgtggtggt gcatgcctgt aatcccagtt actccagagg 1260
ctaaggcagg agaattgctt gaacctggga ggcagagatt gcagtgagcc aagactgcge 1320
cactgcactce cagcctgggce aacagagtga gactctgttt caaaaaaaaa aaagaaaaga 1380
aaagaaaggc ctgagagacc agatgtgcaa cttcecctgtce ttgagecctca gtgtccctat 1440
ctatcgatgg ggctcataaa agatcccacc ttgaagggag gtggtgacca caaatgagac 1500
agtggacagg atgtgctcac ccagagcctg ccgcgctgtg aattgaatga caaaagctcet 1560
cattcccact cecctttttet tggctgcgat gtggccacte tggcagcatt cctgggctca 1620
gacactgaga agccagcgtce aggaagctga tgcatgggca aaggcaggtg cggggaattce 1680
cagggggagc ttggcttgga ggcttcecttat gtcctcagge taaaatgatt ctgggcatgg 1740
gattaatatg tgacgtcaaa cccagggttg ctggccaatg ccceccccgac caggcccagg 1800
ggctgaaaaa tggatgttgg aggctgggat gaacatgaat gtgtagcaac tatgttgggce 1860
acacagtggc cactgtgatg agccaccaag atcccccttt ctggetgggg aacccatcaa 1920
ccetetecee agetgcectgga gtgccactgg atgatggact tcagettgcce ccactectcectg 1980
ggaaaggccc tcccttcagg gcagettgta tccaaagtte atctcecctggg gggcecttaaa 2040
ggactccete ttgccccage tctggacaac tctgaaagtce aaaaccaact ttatcagtet 2100
ctgtgggctt cattgaggac actgttgtga catcatagcce aagttatccc cttgcccaat 2160
cctgcttect tttcettcececee aaacaggtat ccatttcaag aatatcccect aataaacatce 2220

tgcacactca tctcca 2236
SEQ ID NO: 46 moltype = DNA length = 3838

FEATURE Location/Qualifiers

source 1..3838

mol_type = other DNA
organism = Homo sapiens
SEQUENCE: 46
gattccgage ctacgacgece tccgetagag cccgegggge tgegecgact cctgetcetgg 60
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aggggttgeg ggtacctgat ggccacagag ggctctagga ggccgagegt gtaagegggg 120

tgggcgecat ggaggcagag cagcggecgg cggeggggge cagcegaaggyg gcgaccectg 180

gactggagge ggtgectcee gttgetcccee cgectgegac cgeggectca ggtccgatee 240

ccaaatctgg gectgagect aagaggaggce accttgggac gcetgctccag cctacggtca 300

acaagttcte ccttegggtyg tteggcagec acaaagcagt ggaaatcgag caggagceggg 360

tgaagtcage gggggectgg atcatccacce cctacagega cttecggttt tactgggace 420

tgatcatget gctgetgatg gtggggaacce tcatcgtect gectgtggge atcaccttcet 480

tcaaggagga gaactccccg ccttggatceg tettcaacgt attgtctgat actttcttcece 540

tactggatct ggtgctcaac ttccgaacgg geatcegtggt ggaggagggt gctgagatce 600

tgctggcace gcegggecatce cgcacgeget acctgcegeac ctggttectyg gttgacctca 660

tctettetat ccctgtggat tacatcttece tagtggtgga getggageca cggttggacg 720

ctgaggtcta caaaacggca cgggccctac geatcgtteg cttcaccaag atcctaagece 780

tgctgagget gctecegecte tcccgectca tecgctacat acaccagtgyg gaggagatct 840

ttcacatgac ctatgacctg gccagtgetg tggttegeat cttcaaccte attgggatga 900

tgctgetget atgtcactgg gatggetgte tgecagttect ggtgeccatyg ctgcaggact 960

tcecteccga ctgctgggte tccatcaacce acatggtgaa ccactegtgg ggccgecagt 1020
attcccatge cctgttcaag gccatgagcec acatgctgtg cattggctat gggcagcagg 1080
cacctgtagg catgcccgac gtctggctca ccatgctcag catgatcgta ggtgccacat 1140
gctacgccat gttcatcgge catgccacgg cactcatcca gtcecctggac tcectteccecgge 1200
gtcagtacca ggagaagtac aagcaggtgg agcagtacat gtccttccac aagctgccag 1260
cagacacgceg gcagegcatce cacgagtact atgagcaccyg ctaccaggge aagatgttceg 1320
atgaggaaag catcctgggc gagctgagceg agccgcttceg cgaggagatc attaacttca 1380
cctgtegggg cctggtggec cacatgecge tgtttgccca tgccgacccce agecttegtca 1440
ctgcagttct caccaagctg cgctttgagg tcttccagee gggggatcte gtggtgegtg 1500
agggctecgt ggggaggaag atgtacttca tccagcatgg gctgctcagt gtgctggece 1560
gcggegcececeg ggacacacgce ctcaccgatg gatcctactt tggggagatc tgcectgctaa 1620
ctaggggccg gcgcacagcece agtgtteggg ctgacaccta ctgccgectt tactcactca 1680
gcgtggacca tttcaatgct gtgecttgagg agttccccat gatgcgecegg gcecctttgaga 1740
ctgtggccat ggatcggetg ctceccgcatcg gcaagaagaa ttccatactg cagcggaage 1800
gctecgagee aagtccagge agcagtggtg gcatcatgga gcagcacttg gtgcaacatg 1860
acagagacat ggctcggggt gttcggggtc gggccccgag cacaggagct cagcttagtg 1920
gaaagccagt actgtgggag ccactggtac atgcgccccet tcaggcagct gctgtgacct 1980
ccaatgtggce cattgccctg actcatcage ggggccctcect geccectctee cctgactcecte 2040
cagccaccct ccttgcectege tetgettgge gctcagcagg ctceteccaget teccegetgg 2100
tgccegteeg agetggecca tgggcatcca ceteccegect geccegeccca cctgeccgaa 2160
ccetgecacge cagcectatece cgggcagggce gctcecccaggt ctecectgetg ggtccceccte 2220
caggaggagg tggacggcgg ctaggacctce ggggecgece actctcagece tcccaaccct 2280
ctectgectca gecgggcaaca ggcgatggcet ctecctgggcyg taagggatca ggaagtgage 2340
ggctgectee ctcagggcete ctggecaaac ctccaaggac ageccagecc cccaggcecac 2400
cagtgcctga gccagccaca ccccggggte tcecagcttte tgccaacatg taaaaccttt 2460
gagtacatcc agccttagtt cttggggtgce agtagtatgt acccaagggc agatgcctcet 2520
tggggaaggc catggggacc tgaaacattg ccccatggaa atgtcgaccce tgtgcggaca 2580
ttccgecatac tgccatgaag acggtcectcectg tgtcctcage tcaagaatcce tgtagettgt 2640
cccatcataa tccattcacc cgttcatcat gtgtactgag cagctaccat gttcaaggta 2700
atatgccagg cgctgtatgt ctccactgcc aagtagaagt gactcaaaac cctctgacaa 2760
ggatattcece ttggctatgg tcctgccagg tgcaggccca ggcccatgac cccaccttta 2820
ctaagcacaa gtacttgcca ctgccatcac tgccaagtaa ctagatgtct ctgtttccet 2880
gccaatgatce ctgcaggtte tgcccggtet ggttatctte ctgttcectgt agcatagcca 2940
ggcactgcca gtcacctgtg ccecccattge tgtcagcaga tgtecttgggt cctgagtgtg 3000
ggtatccact tttacccgct cactgccacc tgtggacact ctgtgtctac cctetgagtg 3060
ggaacatact tctaagttce ctgcagtctc tgtcctgtgg tagaccatct ttttgtaaac 3120
tgcgagette ctcettcececetg taccctetge cccagtegtg accccctaaa agttaagggg 3180
tagttggcac ctccttatta atatgccage ctagatccce cccggtggag gggcaaatgg 3240
ctgaatcctt gtgtgatatt tttttettceg cttgtttatt tattcattta tttaattgta 3300
tttattcatt tactaacttt atgtgttacc aattaatttt gtttacccat tcctttatcce 3360
atcccteccee tecttttecag gtaaggagac aggaggagta ggaggaggca gggcctctee 3420
atgccagect ctgtggtect tgcccaaacc catcagcgca atacttgaac cttcteccag 3480
gtaggggcag gaggagccac atgagagagg gagaaggacc gcgtttacct ttagagtttt 3540
gttttgtttt tteccttcectga gtttgctgtt ggtgcaggaa taagggaaag gcccaaggta 3600
tccaagectyg gggaagggca ggccagecag cacctcetgece ttcetcaggga caagagtagt 3660
cctttaccac cctcactcetg ccectgteccect ctectactcet acagcattaa agactgtggg 3720
accaggaccce taagtctecct ttecttetgg gtggggagtt ctggggttcet tggtgtgtgg 3780

gagaagtttt ataattgctt ccaaacagct gggtttaaat ataaaataga cacactca 3838
SEQ ID NO: 47 moltype = DNA length = 3373

FEATURE Location/Qualifiers

source 1..3373

mol_type = other DNA

organism = Homo sapiens
SEQUENCE: 47
gtgtttaact ggaaactaga acgagatgga aggggatgtt caaggcccct cecttgacte 60
tgaacggacc cccagggaac atgcgaccct ctetetggeg acgectccca cccaccacta 120
atacttgcte ctggaccggg gggcgcggag gttggagaga ggagctacce gggtctcegga 180
caggcggcac tgggaccacg aggcagggag ccaggcttga agcaggtgac atgtagacgt 240
ccectggtee agecteggaa cctgagegece cttetgectyg gaaagtttgt ggctaggege 300
catggccaag agcagctcce tgaatgttceg cgtggtggag ggccgegege tgcectgccaa 360
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ggacgtgtet gggagcageg accectactg cctagtgaaa gtggacgacg aggtggtgge 420
caggacagct actgtctgga ggagectggg ceecttetgg ggggaggagt acacggtgca 480
cctgectetyg gatttecace agetggectt ctacgtgetyg gatgaggaca ctgtegggca 540
cgacgacatc atcggcaaga tctcegetgag cagggaggeg attacagecyg acccccgagg 600
gattgacage tggattaact tgagccgagt ggacccagat gcagaagtgc agggtgagat 660
ctgcctgtea gtgcagatge tggaggatgg gecagggccge tgectteget gecatgtget 720
tcaggccagg gacctggete ccagagacat ctectggcaca tcetgacccat ttgcacgtgt 780
gttttgggge agccagagct tggagacctc aaccatcaag aagactcget tcccgcactg 840
ggatgaagtyg ctggagctge gggagatgcce aggtgcccceg tecccactge gggtggaget 900
ctgggactgg gacatggtgg gcaagaatga cttettggge atggtggagt tctctccaaa 960
gaccctcecag cagaagccac ctaaaggctg gttccgecte ctgeccttte ccagagecga 1020
ggaggattct ggggggaacc tgggtgccct gcgagtgaag gtacgcectga ttgaggaccg 1080
cgtectgece tecccagtget accagectcet catggagcetg ctcatggagt ctgtgcaggg 1140
gccagcagag gaggacactg ctagcccectt ggctttgctg gaagagctga ccttggggga 1200
ctgcecgecag gaccttgecca ccaagetggt gaaactcecttt cttggecggg gactggctgg 1260
gcgetttetyg gactatctca cceggcegtga ggtggctcecgg accatggacce ccaacaccct 1320
cttcegttet aactccctgg catccaagtce gatggaacag tttatgaage tcecgtgggcat 1380
gccectacetyg cacgaggtce tgaagcectgt gattagccecgt gtcectttgagg agaagaagta 1440
catggagctg gatccctgca agatggacct gggccgcace cggaggatct ccttcaaagg 1500
cgcactcteg gaggagcaga tgcgggagac cagectgggyg ctgctgacgyg gctacctggg 1560
geecategty gacgecateg tgggeteegt ggggegetge cegeccgeca tgegectege 1620
cttcaagcag ctgcaccggce gagtggagga gegcettceee caggccgage accagcagga 1680
tgtgaagtac ctggccatca gtggatttct cttcecttgega ttcecttegcac ctgccatcet 1740
taccccaaag ctgtttgacc ttcgggacca acacgcggac ccccagacta geccgctcact 1800
gctgttgett gccaaggctg tgcagagcat tggaaacctg ggccagcagce tgggccaagg 1860
caaggaactg tggatggccc ccctgcacce cttectgetg cagtgtgtet cacgtgtgag 1920
agacttecctg gaccggctgg tggatgtgga tggggatgaa gaagctggtg tcccagccag 1980
ggcectgtte ccgecectegg ccattgtteg agaaggctat ctgctgaagce gcaaggagga 2040
gcctgeecgge ctggecacge gctttgectt caagaagcge tacgtctgge tcagecgggga 2100
gaccctctee ttectceccaaga gtectgagtg gcagatgtgt cactccatcce ccgtgtcectca 2160
catcegegee gtggagegeg tagacgaggg cgecttccaa ctgecccacyg tgatgcaggt 2220
ggtgacgcayg gacggcacgg gggcgctgca caccacctac cteccagtgca agaatgtgaa 2280
tgagctcaac cagtggctct cggccttgeg caaggccage gceccccaacce cgaacaagcet 2340
ggeegectyge cacceeggtyg ccttecgecag cgegegetgg acctgcetgec tcecaggetga 2400
gegetcagee gecggetgca gecgtacaca ctcagetgte accctggggg actggagtga 2460
cccactggat cctgatgctg aggcccagac agtgtatcgg cagcetgctcece tggggcggga 2520
ccagctcagg ctgaaattac tggaggattc taacatggat acaactctgg aggcagacac 2580
aggggectgt cctgaggtce tggcccggea aagagcagea actgeccgece tgctggaggt 2640
gctegecagac ctggatcgtg cccacgagga gttccagcag caggagcgag ggaaggcgge 2700
cctgggeccee cttggeccct aaggaaatge cagagctage ccggaaggag gagcaagage 2760
cagggggccce tcettcagege atcctgecce gggagtctcee tgtcetecttg gacctetttg 2820
attctgtggt ttggaggctc ccagagacgt gcctagtect gtgtgecttg agtccagaac 2880
tcagggcatg gaagcccttt ggcaggggcce agccttgcac tgagtgaaac ttgcecctcectg 2940
gcttgatteca gactggagtg gataggataa ggaacctgac ttatttgact gagactgggg 3000
tctectactte accaaactgg cctctatcca taccaaggag gccagcectgg ccctgagetg 3060
ctggatacag ctggacctga attcctgatg cccatgtgat gttgttgcce cagatgggca 3120
ctaaatggcce tcactcctte ctgttttcat gtctgctaat ccctataacc tcactgatte 3180
ttetgtacce tgccecttgge ctaggactcce aaccacaagce ttccagaatc aggtgcccte 3240
aggaagaacc aaggctgggt gggggtcecag tgtgccaaac tcagaccctt ggagectggg 3300
agaccttggg ccaggctgtt tatctcectcte tgggtctcag attaccctgt ataaaaagag 3360

gagggaaagt cta 3373
SEQ ID NO: 48 moltype = DNA length = 3211

FEATURE Location/Qualifiers

source 1..3211

mol type = other DNA
orggnism = Homo sapiens

SEQUENCE: 48

gtatcccetge gegeggeggg ccegggetggg cagcetttata aacagecgtg gtgtgagect 60
cgaagggaac catcagcgcc tcctgtecac ggagctccag gtctacaatyg gcageggecg 120
ccagecccge gttecttetg tgecctecege ttetgcacct getgtetgge tggteceggg 180
caggatgggt cgacacacac tgtctttget atgacttcat catcactcct aagtccagac 240
ctgaaccaca gtggtgtgaa gttcaaggcece tggtggatga aaggcctttt cttcactatg 300
actgtgttaa ccacaaggcc aaagcctttg cttectetggg gaagaaagtc aatgtcacaa 360
aaacctggga agaacaaact gaaacactaa gagacgtggt ggatttcctt aaagggcaac 420
tgcttgacat tcaagtggag aatttaatac ccattgagec cctcaccctyg caggccagga 480
tgtcttgtga gcatgaagcce catggacacg gcagaggatce ttggcagttce ctcttcaatg 540
gacagaagtt cctecctettt gactcaaaca acagaaagtg gacagcactt catcctggag 600
ccaagaagat gacagagaag tgggagaaga acagggatgt gaccatgttc ttccagaaga 660
tttcactggg ggattgtaag atgtggettg aagaattttt gatgtactgyg gaacaaatgce 720
tggatccaac aaaaccaccc tctctggecce caggcacaac ccaacccaag gccatggcca 780
ccaccctcag tccectggage cttctcatca tettectetyg cttecatteta getggcagat 840
gaggagagtt gtttagagtg acaggtggaa agtgatatca agaagcctct gttagcctgg 900
tctgggtect getcteectt cagggaggece gectgtctac tcaccactgt gectttetgg 960
aaagcaggag ttcaagcctt agcaagecca gaggcccceca gcagacgatyg aggacattgt 1020
cggctcaaca tctcaggcca ctcattacct tcgctcatga tcccagcage catttttett 1080
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aacaccttct geccactttet gtecggtgcta atggatggaa ctectgcaca agttttaact 1140
gaacaagaaa tcccagcaaa aggcattttt ttttctactt ctttgattgt agaaaagcag 1200
acacttctct gaaacatgac cttattctte caaacagtat cgctagtaaa atagcatget 1260
ggacttcaga cctcagggat ccttttgatg cactgaccag gaattgtgat aatcctttte 1320
atttttatgg ctttttacag tttctcattc tgtcaaccat attgaagtga agtggcatag 1380
tcttcactca ctgtaatctce cagctectgg gctcaagtga tcectcectagac tcagectcta 1440
gaatagctgg gactacaggc acatgccacc aggactggca aactgtttta tttttaggta 1500
gaggtagggt cttcctatgt tgcccaggat ggtcttcaaa tcecttggtctce gagcaatget 1560
accaccttgg cctceccaatg ctectgggatt acagacatga accacagtgce ctgttgtaga 1620
aatttttaat tatttaatat gaaaatatta cattcatgat tattttattt agtaaataaa 1680
ataatagaga gcccagaaat caacctgcac acctaccgcce atctaatctt caatagaaat 1740
gggcaatgtg ggaaagactc cctattcgaa aattagtgct ggaatatctg gccaaccata 1800
tgcagaagaa tgaaactgaa cccctacttce tccccatata tgtaaaataa ttcaatatgg 1860
atgaaagatt taaatataag tactaaaact gtaaaaatcc tggaatataa cctaagaaat 1920
accaatgtgg acatagggcc tggcaaagat ttcatgaaga agacactaaa aacaattgca 1980
acaaaaacag aaattgacaa atggggcctc attaaactaa agagcttctg cacagaaaaa 2040
gaaactagca acacagtaaa cagacagcct gtagaatggg gaaaactatt tgcaaactct 2100
gcatctgatg aaggtccaat atccagaatc tacaaggaac ttaaacaatt caacaagcaa 2160
gaagaaaaaa cccaattaaa attgggcaaa ggcatgaaca gacacttttc aaaagaagac 2220
ctacaattgg ccaacaaaca tgaaaaaatg ctcagtatca ctaatcatca gataagtgca 2280
aatcaaaact gcaatgagtt accatctctt accagtcaca aagtcagaga tggtggtgag 2340
gctgcagage aaaagaaaca gacactgttg gtgggaaagc aaacttgttc agccactatg 2400
gaaagcagtt tggagatttc tccaagaact taaaatagaa ctaccattca atcccgcaat 2460
cccactactce gggatatacc cacaggaaaa gaattcattt tatcaaaaag acacctgcac 2520
caatatgttc attacagtgc tattctcacc agcaaggaca gagaatcaat ctaagtgccce 2580
aacaacagta aattcaatga aaaaaaatgt ggtacataga tacgatggaa aactatgcag 2640
ccatgaaaca caagaaaatc atgtcctttt cagcaacatg gatgcaacta gaggctatta 2700
tcctaagcaa cctaatgcaa gaacagaaaa ccacatactg catcttccca ttggaaagtg 2760
gcagctaaac attaaattcg catgaaccac agatgctgga gatcaccaga ccggggagag 2820
aagaggggca cctgggctga aaaacacacc tgttgggtat catgcttact gtctgggcga 2880
tgggatcatt gggacaccaa gcctcagctt ctcaaattct acccatgtaa caaacctgta 2940
tatgtacctt gtattatata ggttgaaatt aaagatgaat aaataaaata aaatgacaca 3000
aggccaaaaa caaatgggtt taactgacca gagcgagaga actctgcact atgaacccaa 3060
acccagctca aaaagataaa atctagtcat ttaagataat cataagttgt atgatgataa 3120
ttgtataaaa atttgtatga tgataattgt ataataatta tacatgaaag tgccaaaacc 3180

ctacaattaa acactgtata atggaattac a 3211
SEQ ID NO: 49 moltype = DNA length = 3222

FEATURE Location/Qualifiers

source 1..3222

mol_type = other DNA
organism = Homo sapiens

SEQUENCE: 49

ceettggeeyg ctgttecege accgegggge agegggectyg gaggeccctt tgagaagtag 60
cttteccegg ccggeggcac ctttggetge gtgecceggee gegetcaggyg tgcgactgee 120
cgggtcagat agcacctcag ggcgageccee ggeggtcetga tcetegecgac cctectegte 180
ctggttgcaa cccgegtgeg aggccgeceg cgecctceega gtgtetgecyg gtgcagtggg 240
ggtggactygyg ccggetgtgg cegtgtgtge gegtgtggat tggggeccegg tcecgagecag 300
aagcttaagce ggcagatgtc gggcattgece accctegece cacctgtege gggtggactt 360
tggggcagta cctggagtag aacagaaaaa ttattatgte tgtgttccct tgggactcat 420
tggaaattgt acagtgacat cttctgggat ttagtctgga ttgtgcagac tggtgcttaa 480
aatggaagtc gatattaatg gagagtctag aagtaccctyg accaccttge ccttecctgg 540
ggctgaggece aactccccgg gaaaggcgga ggcagagaag cceccgcetget ccagcacacce 600
ctgctecceg atgeggagga ccgtgtcagg ctaccagate ctacacatgg actctaacta 660
tttggttgge ttcacgactyg gcgaggaact cctgaagtta gctcagaagt gcacaggagg 720
tgaagagagc aaagcagaag ccatgccatc cttacgctece aaacagctag atgcaggact 780
tgccegttee tectegtttgt ataaaaccag aagtaggtac taccagccat acgagattce 840
agctgtcaat ggcaggaggc gaaggcggat gecaagctca ggagacaagt gcactaaatc 900
tttaccttat gaaccttaca aggccctcca tgggectetyg cctetttgte ttcttaaagg 960
taagagggct cactccaaat ctctggacta cctcaatcta gataaaatga tcaaggagcc 1020
agctgataca gaagtgctac agtaccagct tcaacaccta accctceccgag gggaccgtgt 1080
gtttgctagg aataatacat gaatgacttg gagagagctt aaaccaattt aggtcagcct 1140
acgcttggct agaaaaaacc cactgctgta ctctgtacat gactcttcac actatagatg 1200
gttatatcag ctaagtgttc ctggaacata aaaattgttt gggtcaaatt tgaatacagg 1260
aatgaaatca caggtacttg ggggggggat atcattctag agcacgcaac tgcaaagaaa 1320
acagaatgtt gactgttagt ttgtatagct ttttagctag gaaaaaaagg ctttggtaca 1380
gtaatttcat ctttatgatt ctgacactca aattgggaat gttacctgct tggttgttge 1440
tgacttgata tgattcatta gaaatttata tcttcagtac tcaagtactt cttgaatctc 1500
tgtattttac tataaaatgt atgtaatgat ttgttttatg aaatttagaa cttgaacatt 1560
gctgaattgg accacttttt atttttaaat attgagttta aatattttat aactggtttt 1620
gcactgaaaa aattaacatt tcagattgac aagagagtaa tctttcttca cttgcctcaa 1680
taatgttatt gagcaatgaa ttttttattt ccgcatggaa agttattgat ctctatgget 1740
gtaaaatatt tctttatagc gttattaaag tgtgtcttaa taaaattaaa tttgggatac 1800
aaagtattta ttttacaatg ggtgggcggg ggaaactttt ccagaaagtt tccaatatga 1860
cgttttcata agttgaaaaa actctcecctta gtgcttattt tctaacttaa aattcacctg 1920
gaactttaaa tgggaaagga ttcttttaat tgtggattat aggcataata ctgtttgcat 1980
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ctgaattttc tgtaagtgaa taatagttta atagaggaac tcatgatttg tactattgaa 2040
tgattaaact aagtatgaag tgataccatt cagcatggca tcaggtcatt gcagttttag 2100
ttctgtgtaa cacaagcact cactgaaatt ccagtttcta ggattagtgt aggagcctaa 2160
cgtgcttecta ctgttttaat gggttaatcc tggattactt aacaatttat gtcaattgca 2220
ctggtttaat ttgttgctaa agaaataatg ccctgggttt agtaacaaat acagctcaac 2280
tattcttgaa tatattttga aaaaaaaatg tatgtaactt accttttgta aacgttccat 2340
ttetttttte cctcattttt gactcttaaa ggtgcaattt attactgaat tgggatttcect 2400
ggcagcacag aactgctttt tattttgggg tctgtgagtt tcttaggtat tagcaatctt 2460
gcttataaaa taagaacacc ttttaattaa tgagtgggtc attcctggtg caattgtgat 2520
ttttctttag ccagaatgaa tggcaaactc tatttagagc aaagtaagta ttagaaaacc 2580
ctaggaactc ttaatcaacg tttattacac tttcattaag gcaaactacg tgaaagagcc 2640
ttggggaagt tggcccatat cttactaagt tgatcagatt tctegttggg ctggaaatgt 2700
ttcgectgttg tatattttaa agtaaattgc acctttgtaa catattgtat tgacgaatga 2760
tcactaagat tagctatatc tatacagtca ttagtttgac aagaaataga atcctgtcag 2820
atgccaaaga gtgggatttt tatgtttaat gattaaacac cattatttat tgacaattta 2880
ccetgtggaa ctgtattatt tctaactatg aaataaaggg gtgatgtaaa cacacattgt 2940
tgtgtggtgce tttaaactag gtccactatc aacaggctac ttactgttca agaattccac 3000
tgaagcactt attttaaggc cctatttttc ttaaacaaaa cagtgacaac aacaatcaaa 3060
ccatttactt ttgatgctca ttggcatttt atgataaaag atgtattcat ggcaatgata 3120
tgtattcacc ctattaggaa acacaactgg ttacctatga gacctgttct gtccgtgtge 3180

ctacgttcct taataatagc taaataaaaa tttgtagett tt 3222
SEQ ID NO: 50 moltype = DNA length = 5002

FEATURE Location/Qualifiers

source 1..5002

mol_type = other DNA
organism = Homo sapiens

SEQUENCE: 50

agtcccageg agctgaggat ggctgegeca ggecccctte ctgecgetge tcetgagtcecca 60
ggggctecga cccccagaga acttatgcac ggagttgcag gtgttacttce cagagccgga 120
cgagatcggg aggcggggag cgtgctgeceg gecgggaace gtggggcegeyg gaaggectcee 180
cggegetett ccteccggag tatgtccaga gacaacaagt tcagcaagaa agattgtcett 240
tcaatcagga atgttgtagc ttcaatccaa accaaagaag gtctgaatct caagttgata 300
agtggagatg ttctgtacat ctgggccgat gtcattgtca acagegttcece catgaatctt 360
cagcttggag gaggaccact atctcgggea tttttgcaga aagctggtece catgetccag 420
aaagagttag atgacagaag gcgggaaaca gaggaaaaag taggtaacat attcatgaca 480
agcggetgea atctggactg caaagcetgtg ctecatgetyg tggctccata ctggaataat 540
ggagcagaga cttcttggca gatcatggca aatataatca agaaatgttt gacaactgta 600
gaagtgctat ctttctcatc aatcacattt cccatgattg gaacaggaag tttgcagttt 660
cccaaagetg tttttgctaa actaatcctt tcagaagtgt tcgaatacag tagcagcaca 720
aggccgataa ctagcccttt acaagaagtc cactttctgg tatatacaaa tgacgatgaa 780
ggctgtcagyg catttttaga tgaattcact aactggtcaa gaataaatcc caacaaggcc 840
aggattccca tggcaggaga tacccaaggt gtggtcggga ctgtctctaa gecttgttte 900
acagcatatg aaatgaaaat cggtgcaatt acttttcagg ttgctactgg agatatagcc 960
actgaacagg tagatgttat tgtaaactca acagcaagga catttaatcg gaaatcaggt 1020
gtgtcaagag ctattttaga aggtgctgga caagctgtgg aaagtgaatg tgctgtacta 1080
gctgcacage ctcacagaga ttttataatt acaccaggtg gatgcttaaa gtgcaaaata 1140
ataattcatg ttcctggggg aaaagatgtc aggaaaacgg tcaccagtgt tctagaagag 1200
tgtgaacaga ggaagtacac atcggtttcc cttccagcecca ttggaacagg aaatgccgga 1260
aaaaacccta tcacagttgc tgataacata atcgatgcta ttgtagactt ctcatcacaa 1320
cattccaccce catcattaaa aacagttaaa gttgtcattt ttcaacctga gctgctaaat 1380
atattctacg acagcatgaa aaaaagagac ctctctgcat cactgaactt tcagtccaca 1440
ttcteccatga ctacatgtaa tcecttectgaa cactggactg acatgaatca tcagetgttt 1500
tgcatggtce agctagagcc aggacaatca gaatataata ccataaagga caagttcacc 1560
cgaacttgtt cttcctacgce aatagagaag attgagagga tacagaatgce atttctctgg 1620
cagagctacce aggtaaagaa aaggcaaatg gatatcaaga atgaccataa gaataatgag 1680
agactcctcet tccatgggac agatgcagac tcagtgccat atgtcaatca gcacggettt 1740
aatagaagtt gtgctgggaa aaatgctgta tcctatggaa aaggaaccta ttttgctgtg 1800
gatgccagtt attctgccaa ggacacctac tccaagecag acagcaatgg gagaaagcac 1860
atgtacgttg tgcgagtact tactggagtc ttcacaaagg gacgtgcagg attagtcacc 1920
cctccaccca agaatcctca caatcccaca gatctctttg actcagtgac aaacaataca 1980
cgatctccaa agctatttgt ggtattcttt gataatcagg cttacccaga atatctcata 2040
actttcacgg cttaaaaata tttttatcat caaagagatg atttaagtca tctgtaagaa 2100
caacatgcaa tctttgtctt tgcttetgge ctgtgtaage agatgaaagt ttccectttta 2160
ggtgccaaaa tgctgaaaat taccttttta aagtgctcta ttgctgcgat ttgtagcata 2220
ccttttttte tcagcaaatt gatgggtgga agctgagaaa tgtatggtaa atgtcacaga 2280
gctacaacca ttcacagaca ccaaatctct aggagaataa aaagcacatt attecttttte 2340
tatcagaaaa aaacaagatg catcacctta aaaccaagat gacattgttc ttcttggaac 2400
atgttaagac atcgaatggt ggcgggttaa actgtactgce ttaagtggag cggctaccgt 2460
tatgcatcta tcacagttgg ggattttgcc ttattaagga aaacttgtca atagttcage 2520
tgaaatgact gaatcacaga atattaactc tgttatggaa caaatcataa cagattttac 2580
ctgtttacat ttcaggtaaa aatgtatcgc attgttatct aatattaaaa aattaccccc 2640
aattttagtg acttaatccc acacagtctt tatgggtcag gaattcaggc atggcttacce 2700
tggatcattc tgctagggtc tcectctgaagt tacagacaag atgtcagggg atgtggtcegt 2760
ttgaaggctt gtctgggctg gaggtctatt tccaaggtga atcactcaca tacctggcac 2820
gtttctgtca ggtattggca gtectcagtt cctctectet caggectcecte cacaggcectge 2880
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ttgagtgtcce tcatgacaca acagttggct tactccagag tgagcaactc aagagagagce 2940
aaggcagaag ctaccaaatc tttatgtttg aagtcatgca ccatcttttc cacgagtatc 3000
ctgttgatta ttttgatcag cttgttcagt ctgggaggga attgcacaag ggcatgaata 3060
ctccactgge aaggatcatt gggggccatc ttggaagctg tgtgaatgag caaatgaatg 3120
cacagataga atattagcag tgacaatgat gctagaggtc acctacccca ctgtectcett 3180
gtcecttectee cccaacccte ceetgcteecce aggcaagaag ccctctagec tcectgettgat 3240
cactttcagc actcaacatc ttcagggaac ctattccgce gtgggacagt gttaattagt 3300
ggaaaactct ttttcaaaag ttgaaatcag ttcctectgtg tctattacct gctgatcact 3360
gtccagactt ctggaggaca cagagcaagt tttattccte ttactgatgg tagcctttca 3420
gatccatcece tteccecteccag tatattagag ttacgtaaat tcttaaaatg cttagcaget 3480
catttatcct gaagcatcac ttttgaagag ttacagacat ttaagaagta tttacattat 3540
cataaataaa ttacatgcgc atttaaagag aacagaaaag tataaagaaa aataactcac 3600
caaactcact cataattcca gcactaaggg aaaaccactg ccaatttctc atgtctccect 3660
tccagtttet tectcectgtecca aattcaacaa agtcaaaatc acattttgtt ctgtcacaaa 3720
tcatataata ttatttctac catttttctt tttttaatct ttttttatta tactttaagt 3780
tttagggtac atgtgcacaa tgtgcagttt agttacatat gtaaacatgt gccatgttgg 3840
tgtgctgcac ccagtaactc atcatttagc attaggtata tctccaaatg ctatccctet 3900
ccectetece caccccacaa caggecccgg tgtgtgatgt tecccecttect gtgtecatgt 3960
gttctcattg ttcaattcce acctgtgagt gagaacatgt ggtgtttggt tttttgtcect 4020
tgcgatagtt tgctgagaat gatggtttcc agcttcatce atgtccctac aaaggacatg 4080
aactcatcat tttttatggc tgcatagtat tccatggtgt atatgtgcca cattttctta 4140
atccagtcta tcattgttgg acatttgggt tggttccaag tctttgctat tgtgaatagt 4200
gccgcaataa acatacgtgt gcatgtgtcet ttacagcage atgatttata atcctttggg 4260
tatataccca gtaatgggat tgctgggtca aatggtattt ctagttctag atccccgagg 4320
aatcgccaca ctgacttcca caatggttga actagtttac agtcccacca acagtgtaaa 4380
agtgtteccta tttctccaca tecteteccag cacctgttge ttectaactt tttaatgatt 4440
gccattctaa cgggtgtggg atggtatctc attgttgttt tgatttgcat ttcetctgatg 4500
gccagtgatg atgagcattt tttcatgtgt tttttggctg cataaatgtc ttettttgag 4560
aagtgtccgt tcatatcctt tgcccacttt ttgatggggt tetttgtttt tttcecttgtat 4620
atttgtttga gttcattgta gattctggat attagccctt tgtcagatga gtagattgca 4680
aaaattttct cccattctgt aggttgecctg ttcactctga tggtagttte ttttgttgta 4740
cagaagctct ttagtttaat tagatcccat atttctacca tttttcatta aacattacaa 4800
gttgttctet tgtgttctta ttttttetgt aaacataatt ttaatggcag agatattctg 4860
ctttatatct ttccctattt tatgtatata gaattataaa gtttttaaaa atgtaatcat 4920
cattatttat agtttaataa tcagtttcat cttgcagtgt atcattttcc tcgtcattaa 4980

atattttacg tatcattttt aa 5002
SEQ ID NO: 51 moltype = DNA length = 5690

FEATURE Location/Qualifiers

source 1..5690

mol_type = other DNA
organism = Homo sapiens

SEQUENCE: 51

atttaagcga ttttttttcce cteccttecate tecgggecte ggataagatyg acggettggg 60
tgatgcacga aataacgcac gtgattgatt agacctgget tggettgget agggaacgat 120
ccaggegege tggagacccce gegtgaagat gaaatgacgg ctgecttgga gttttcataa 180
gaaattgtce ctggaggtgt tggatgatca cagcttectt ggagcattge agttgctgga 240
atccagttte aggattaagg gagggctgece tecttgcaat gggctgccaa gaaaacggcet 300
gtgettgtte ttaacctcag gctctgtetg tgatcagtet gagagtctet cccaggtcta 360
ctgctecctyg gaaagececta tctctetgea ggetegecte tgggetttgt ctecttggag 420
ccacatcact gggacagctg tggatgtgga tgcagatttg aaccatgtca cggccccagg 480
gactgctatyg gettectttyg ttgttcacce cggtctgegt catgttaaac tccaatgtce 540
tcectgtggtt aactgetett gecatcaagt tcaccctceat tgacagccaa gcacagtatce 600
cagttgtcaa cacaaattat ggcaaaatcc ggggcctaag aacaccgtta cccaatgaga 660
tettgggtee agtggagcag tacttagggg teccctatge ctcaccccece actggagaga 720
ggcggttteca geccccagaa cccecgtect cctggactgg catccgaaat actactcagt 780
ttgctgetgt gtgcccccag cacctggatg agagatcctt actgcatgac atgctgccca 840
tctggtttac cgccaatttyg gatactttga tgacctatgt tcaagatcaa aatgaagact 900
gectttactt aaacatctac gtgcccacgg aagatgatat tcatgatcag aacagtaaga 960
agccecgtecat ggtctatatce catgggggat cttacatgga gggcaccggce aacatgattg 1020
acggcagcat tttggcaagc tacggaaacg tcatcgtgat caccattaac taccgtctgg 1080
gaatactagg gtttttaagt accggtgacc aggcagcaaa aggcaactat gggctcctgg 1140
atcagattca agcactgcgg tggattgagg agaatgtggg agcctttggce ggggacccca 1200
agagagtgac catctttggc tcgggggctg gggcctectg tgtcagectg ttgaccctgt 1260
cccactactce agaaggtctce ttccagaagg ccatcattca gagcggcacc geccctgtcecca 1320
gctgggcagt gaactaccag ccggccaagt acactcggat attggcagac aaggtcggct 1380
gcaacatgct ggacaccacg gacatggtag aatgcctgceg gaacaagaac tacaaggagce 1440
tcatccagca gaccatcacce ccggccacct accacatage cttegggecyg gtgatcgacg 1500
gcgacgtcat cccagacgac ccccagatcce tgatggagca aggcgagttce ctcaactacg 1560
acatcatgct gggcgtcaac caaggggaag gcctgaagtt cgtggacggce atcgtggata 1620
acgaggacgg tgtgacgccc aacgactttg acttctcegt gtccaacttc gtggacaacc 1680
tttacggcta ccctgaaggg aaagacactt tgcgggagac tatcaagttc atgtacacag 1740
actgggccga taaggaaaac ccggagacgc ggcggaaaac cctggtggcect ctcectttactg 1800
accaccagtg ggtggcccce geecgtggeca cegecgacct gcacgcegcayg tacggetcce 1860
ccacctactt ctatgccttce tatcatcact gccaaagcga aatgaagccce agctgggcag 1920
attcggceccca tggtgatgag gtccectatg tcttcecggcat ccccatgatce ggtcccaccg 1980
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agctcttcag ttgtaacttt tccaagaacg acgtcatgct cagcgeccgtg gtcatgacct 2040
actggacgaa cttcgccaaa actggtgatc caaatcaacc agttcctcag gataccaagt 2100
tcattcacac aaaacccaac cgctttgaag aagtggcctg gtccaagtat aatcccaaag 2160
accagctcta tctgcatatt ggcttgaaac ccagagtgag agatcactac cgggcaacga 2220
aagtggcttt ctggttggaa ctcgtteccte atttgcacaa cttgaacgag atattccagt 2280
atgtttcaac aaccacaaag gttcctccac cagacatgac atcatttccc tatggcacce 2340
ggcgatctece cgccaagata tggccaacca ccaaacgccce agcaatcact cctgccaaca 2400
atcccaaaca ctctaaggac cctcacaaaa cagggcctga ggacacaact gtcctcattg 2460
aaaccaaacg agattattcc accgaattaa gtgtcaccat tgccgtcggg gegtegcectee 2520
tcttectcaa catcttaget tttgcggcge tgtactacaa aaaggacaag aggcgccatg 2580
agactcacag gcgccccagt ccccagagaa acaccacaaa tgatatcget cacatccaga 2640
acgaagagat catgtctctg cagatgaagc agctggaaca cgatcacgag tgtgagtcge 2700
tgcaggcaca cgacacactg aggctcacct geccgccaga ctacacccte acgctgegee 2760
ggtcgccaga tgacatccca cttatgacgce caaacaccat caccatgatt ccaaacacac 2820
tgacggggat gcagcctttg cacactttta acaccttcag tggaggacaa aacagtacaa 2880
atttacccca cggacattcc accactagag tatagctttg ccctatttece cttectatcece 2940
ctetgeccta cccgetcage aacatagaag agggaaggaa agagagaagyg aaagagagag 3000
agaaagaaag tctccagacc aggaatgttt ttgtcccact gacttaagac aaaaatgcaa 3060
aaaggcagtc atcccatccc ggcagaccct tatcgttggt gttttccagt attacaagat 3120
caacttctga ccctgtgaaa tgtgagaagt acacatttct gttaaaataa ctgctttaag 3180
atctctacca ctccaatcga tgtttagtgt gataggacat caccatttca aggccccggg 3240
tgtttccaac gtcatggaag cagctgacac ttctgaaact cagccaagga cacttgatat 3300
tttttaatta caatggaagt ttaaacattt ctttctgtgc cacacaatgg atggctctcce 3360
ttaagtgaag aaagagtcaa tgagattttg cccagcacat ggagctgtaa tccagagaga 3420
aggaaacgta gaaatttatt attaaaagaa tggactgtgc agcgaaatct gtacggttct 3480
gtgcaaagag gtgttttgce agcctgaact atatttaaga gactttgtaa aaaagaaaaa 3540
tgtatatagc tgtgagttta aacaaaaacc acaaacagac aaacaagaaa aaaagctttt 3600
attggtgttt tcactttgaa agagctttta gcaaggttgt gcttttcatt gtgctctgta 3660
cgtatataaa tatatatata tatacacaca cacacacaca ttagtcatat cacctctgtt 3720
tceteeccaa caaaagaggce ttttettett aattacttgt ggtaaacaaa gacatgggat 3780
tttcttacat gagattctca tttgtaggag gatgtgatgt cccacagaag acccagacgg 3840
tctgtgtgge ctatttcecece cgtcaggttg cacaggtgca tgcaagagca ttcttaggag 3900
accactgttt tgaaaaactt ttgacttgta cgtgttagcce ttcatgaaat tgcagtacag 3960
agatgggtcc ccaaagtgga gtgtatttac agcttgttaa attagagaca tgcacacaca 4020
aagaatcagt agggagaaac aaaaatacaa gtcccgttct gtagectctgg ccctttgaat 4080
atgtttagga agagttgctt cccatttcag ggccctgcca aaaaaagaag aaagcttgcece 4140
tttggtgggg ctatgccecct tggagtaaat acggctctgt gttcecctage agectgeggga 4200
gggtttggec gatgaagtac ctgctcaget tagctaatca gattgaagga agacatgtgt 4260
ctttecetttt tgtttaagca ctcggtccct tatttatcag taagcaggtt tttaaaaatc 4320
ttttatatca tttatgggat caaacatatg attgtctgaa aacatcactt tttgtggatt 4380
tgtgtatcecg gtcaccaaac ggtgaatatt atagaagaat gggggaagaa aggatagaat 4440
attaaaactg ctttgcatgg gttttctggg aaattaggat aacttcactg agaagacatt 4500
gaatggaaat tattcaccca ttttaaattg gtgacctagg gatcagagat ttgtctttcc 4560
aacagcttgt cattttttca tttctettcet catttttcag gaaagttttg agtgttataa 4620
ggtggaagga aacatagtag caatggatac ttttttgaaa aattattgca ttaccaagaa 4680
acagtagcca aagatatttg aagatcatgt tcctcggecte cattgtgggt tattctagaa 4740
atccagtctt aaatctctecc gctaaagtgg acattcccca taaaaattgt ccagctgect 4800
ggctcecttttyg caataacaac ctttgattac tgaatcccta cactcaaact atagtgatat 4860
atcagtgttt gagagtgacc tctagaaaaa agaaaagtgt ttttagaaat gcgtacaagt 4920
cacccceccaaa tcectattget tatcttgggt taaatttgag agtgattctce tgtatataaa 4980
tatgtgaaat attattatct caacttagca cacgtgaagc aacatttctt tcctacagag 5040
aggtgtcatg gtaagatttc attccgaatt cattgtttca tagagctatg atcaggccat 5100
ttectgcaage aatgtatgac cccacctgag caaccacaaa taggctctct gtgaaactac 5160
aaaggaagtt atgtgtggca tccatgttgg tttecgtetgt ctgtaatgtg aattccagta 5220
tttgtttagt atttccagtt gtctecctgct agcaatatgt acagtaacgc gtcaggcttg 5280
tgacatttga ataaggaaaa acagagttcc tgttaagtga ataactttag cttttacagg 5340
ggattatgat caaaagtgat tttagtacat cttaaatgat atcttatttc tacatggaaa 5400
gaagttatag aatcttcata gagttctatg agaaaaaata tacttgctat ctataaaaaa 5460
gagaaaaaag aaaaaaaatg agaaaaaagt aagaaaaaaa aaaatcctgt cctaggettt 5520
tactcttgat cttcaaaggc acgcagggtt taatggttce ttgggttatt attttgcagt 5580
tttgtttttt attttgcctt aagtaatgat agaagatata tatggccgga cacatatgta 5640

taaacttttc agcagcattt ttaataataa aatatcacag tattttctaa 5690
SEQ ID NO: 52 moltype = DNA length = 7796

FEATURE Location/Qualifiers

source 1..7796

mol_type = other DNA

organism = Homo sapiens
SEQUENCE: 52
ggggcegggy ggcggagect tgegggetgg agcegaaagaa tgeggggget gagegcagaa 60
geggcetegayg getggaagag gatcttggge gecgecagte tetetetgtt geccaagetg 120
gagtgcagtyg gcacagtctt ggctcactgce aacctccacce tectgggtgce aagcgattet 180
cgtgtetcag cctectcaagt agectgggatt acagtcttta gcaccagttyg gtgtaggagt 240
tgagacctac ttcacagtag ttctgtggac aatcacaatg ggaatccaag gagggtctgt 300
cctgtteggg ctgcetgeteg tectggetgt cttetgecat tcaggtcata gectgcagtyg 360
ctacaactgt cctaacccaa ctgctgactg caaaacagec gtcaattgtt catctgattt 420
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tgatgegtgt ctcattacca aagctgggtt acaagtgtat aacaagtgtt ggaagtttga 480
gcattgcaat ttcaacgacg tcacaacccg cttgagggaa aatgagctaa cgtactactg 540
ctgcaagaag gacctgtgta actttaacga acagcttgaa aatggtggga catccttatce 600
agagaaaaca gttcttectge tggtgactcce atttectggea gcagectgga gcecttcatce 660
ctaagtcaac accaggagag cttctcccaa actcccegtt ccetgegtagt ccgetttcete 720
ttgctgccac attctaaagg cttgatattt tccaaatgga tcctgttggyg aaagaataaa 780
attagcttga gcaacctggce taagatagag gggctcetggyg agactttgaa gaccagtcct 840
gtttgcaggyg aagccccact tgaaggaaga agtctaagag tgaagtaggt gtgacttgaa 900
ctagattgca tgcttectce tttgctettg ggaagaccag ctttgcagtyg acagettgag 960
tgggttectect gecagccctca gattattttt cctectggete cttggatgta gtcagttage 1020
atcattagta catctttgga gggtggggca ggagtatatg agcatcctct ctcacatgga 1080
acgctttcat aaacttcagg gatccegtgt tgccatggag gcatgccaaa tgttccatat 1140
gtgggtgtca gtcagggaca acaagatcct taatgcagag ctagaggact tctggcaggg 1200
aagtggggaa gtgttccaga tagcagggca tgaaaactta gagaggtaca agtggctgaa 1260
aatcgagttt ttcctctgtce tttaaatttt atatgggctt tgttatcttcec cactggaaaa 1320
gtgtaatagc atacatcaat ggtgtgttaa agctatttcc ttgecttttt tttattggaa 1380
tggtaggata tcttggcttt gccacacaca gttacagagt gaacactcta ctacatgtga 1440
ctggcagtat taagtgtgct tattttaaat gttactggta gaaaggcagt tcaggtatgt 1500
gtgtatatag tatgaatgca gtggggacac cctttgtggt tacagtttga gacttccaaa 1560
ggtcatcctt aataacaaca gatctgcagg ggtatgtttt accatctgca tccagecctcece 1620
tgctaactcce tagctgactc agcatagatt gtataaaata cctttgtaac ggctcttage 1680
acactcacag atgtttgagg ctttcagaag ctcttctaaa aaatgataca cacctttcac 1740
aagggcaaac tttttccttt tceccctgtgta ttctagtgaa tgaatctcaa gattcagtag 1800
acctaatgac atttgtattt tatgatcttg gctgtattta atggcatagg ctgacttttg 1860
cagatggagg aatttcttga ttaatgttga aaaaaaaccc ttgattatac tctgttggac 1920
aaaccgagtg caatgaatga tgcttttctg aaaatgaaat ataacaagtg ggtgaatgtg 1980
gttatggccg aaaaggatat gcagtatget taatggtagce aactgaaaga agacatcctg 2040
agcagtgcca getttcecttet gttgatgceccg ttcectgaac ataggaaaat agaaacttge 2100
ttatcaaaac ttagcattac cttggtgctc tgtgttctct gttagctcag tgtcttteccet 2160
tacatcaata ggtttttttt tttttttttg gcctgaggaa gtactgacca tgcccacage 2220
caccggctga gcaaagaagc tcatttcatg tgagttctaa ggaatgagaa acaattttga 2280
tgaatttaag cagaaaatga atttctggga acttttttgg gggcgggggg gtggggaatt 2340
cagccacact ccagaaagcc aggagtcgac agttttggaa gcectcectctca ggattgagat 2400
tctaggatga gattggctta ctgctatctt gtgtcatgta cccacttttt ggccagacta 2460
cactgggaag aaggtagtcc tctaaagcaa aatctgagtg ccactaaatg gggagatggg 2520
gctgttaage tgtccaaatc aacaagggtc atataaatgg ccttaaactt tggggttget 2580
ttctgcaaaa agttgctgtg actcatgcca tagacaaggt tgagtgcctg gacccaaagg 2640
caatactgta atgtaaagac atttatagta ctaggcaaac agcaccccag gtactccagg 2700
ccetectgge tggagagggce tgtggcaata gaaaattagt gccaactgca gtgagtcage 2760
ctaggttaaa tagagagtgt aagagtgctg gacaggaacc tccaccctca tgtcacattt 2820
cttcaatgtg acccttctgg cccctetect cctgacageg gaacaatgac tgccccgata 2880
ggtgaggctyg gaggaagaat cagtcctgtc cttggcaagce tcttcactat gacagtaaag 2940
gctetetgee tgctgccaag gcctgtgact ttctaacctg gectcacgcet gggtaagett 3000
aaggtagagg tgcaggatta gcaagcccac ctggctacca ggccgacage tacatcctce 3060
aactgaccct gatcaacgaa gagggattca tgtgtctgte tcagttggtt ccaaatgaaa 3120
ccagggagca ggggagttag gaatcgaaca ccagtcatgce ctactggctce tctgctcgag 3180
agccaatacc ctgtgcccte cactcatctg gatttacagg aactgtcata gtgttcagta 3240
ttgggtggtyg ataagcccat tggattgtce ccttgggggg atgagctagg ggtgcaagga 3300
acacctgatg agtagataag tggagctcat ggtatttcct gaaagatgct aatctatttg 3360
ccaaacttgg tcttgaatgt actgggggct tcaaggtatg ggtatatttt tcecttgtgtcece 3420
ttgcagttag cccccatgte ttatgtgtgt cctgaaaaaa taagagcctg cccaagactt 3480
tgggcctett gacagaatta accactttta tacatctgag ttctecttggt aagttcecttta 3540
gcagtgttca aagtctacta gctcgcatta gtttectgttg ctgccaacag atctgaacta 3600
atgctaacag atccccctga gggattettg atgggctgag cagetggctg gagctagtac 3660
tgactgacat tcattgtgat gagggcagct ttctggtaca ggattctaag ctctatgttt 3720
tatatacatt ttcatctgta cttgcacctc actttacaca agaggaaact atgcaaagtt 3780
agctggatcg ctcaaggtca cttaggtaag ttggcaagtc catgcttccce actcagctcecce 3840
tcaggtcagce aagtctactt ctctgcectat tttgtatact ctctttaata tgtgecctage 3900
tttggaaagt ctagaatggg tccctggtge ctttttactt tgaagaaatc agtttctgec 3960
tctttttgga aaagaaaaca aagtgcaatt gttttttact ggaaagttac ccaatagcat 4020
gaggtgaaca ggacgtagtt aggccttcct gtaaacagaa aatcatatca aaacactatc 4080
ttcccatetg tttctcaatg cctgctactt cttgtagata tttcatttca ggagagcage 4140
agttaaaccc gtggattttg tagttaggaa cctgggttca aaccctcttce cactaattgg 4200
ctatgtctct ggacaagttt tttttttttt ttttttttaa accctttctg aactttcact 4260
ttctatgtct acctcaaaga attgttgtga ggcttgagat aatgcatttg taaagggtct 4320
gccagatagg aagatgctag ttatggattt acaaggttgt taaggctgta agagtctaaa 4380
acctacagtg aatcacaatg catttacccc cactgacttg gacataagtg aaaactagcc 4440
agaagtctct ttttcaaatt acttacaggt tattcaatat aaaatttttg taatggataa 4500
tcttatttat ctaaactaaa gcttecctgtt tatacacact cctgttattc tgggataaga 4560
taaatgacca cagtacctta atttctaggt gggtgcctgt gatggttcat tgtaggtaag 4620
gacattttet ctttttcage agctgtgtag gtccagagec tctgggagag gaggggggta 4680
gcatgcacce agcaggggac tgaactggga aactcaaggt tcectttttact gtggggtagt 4740
gagctgcecett tcectgtgatcg gtttcecctag ggatgttget gttecccectece ttgctatteg 4800
cagctacata caacgtggcc aaccccagta ggctgatcct atatatgatc agtgctggtg 4860
ctgactctca atagccccac ccaagctggce tataggttta cagatacatt aattaggcaa 4920
cctaaaatat tgatgctggt gttggtgtga cataatgcta tggccagaac tgaaacttag 4980
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agttataatt catgtattag ggttctccag agggacagaa ttagtaggat atatgtatat 5040
atgaaaggga ggttattagg gagaactggc tcccacagtt agaaggcgaa gtcgcacaat 5100
aggccgtetg caagectgggt tagagagaag ccagtagtgg ctcagcecctga gttcaaaaac 5160
ctcaaaactyg gggaagctga cagtgcagece agecttcagt ctgtggccaa aggcccaaga 5220
geeectggea accaacccac tggtgcaagt cctagattcce aaaggctgaa gaacctggag 5280
tctgatgtee aagagcagga agagtggaag aaagccagaa gactcagcaa acaaggtaga 5340
cagtgtctac caccatagtg gccataccaa agaggctacc gattccttece tgctacctgg 5400
atccctgaag ttgcecctggt ctcectgcacct tctaaaccta gttcecttaaga gectttecatt 5460
acatgagctg tctcaaagcc ctccaataaa ttctcagtgt aagcettctgt tgcttgtgga 5520
cagaaaattc tgacagacct accctataag tgttactgtc aggataacat gagaacgcac 5580
aacagtaagt ggtcactaag tgttagctac ggttattttg cccaaggtag catggctagt 5640
tgatgceggt tgatggggct taaacccagc tccctcatct tceccaggecte tgtactcecct 5700
attccactaa actacctctc aggtttattt ttttaaattc ttactctgca agtacatagg 5760
accacattta cctgggaaaa caagaataaa ggctgctctg cattttttag aaactttttt 5820
gaaagggaga tgggaatgcc tgcaccccca agtccagacc aacacaatgg ttaattgaga 5880
tgaataataa aggaaagact gttctgggct tcccagaata gcttggtcect taaattgtgg 5940
cacaaacaac ctcctgtcag agccagecte ctgccaggaa gaggggtagyg agactagagg 6000
ccgtgtgtge agecttgeccce tgaaggctag ggtgacaatt tggaggctgt ccaaacacce 6060
tggcctcetag agctggcectg tetatttgaa atgeccggcecte tgatgctaat cggcgacccet 6120
caggcaagtt acttaacctt acatgcctca gttttctcat ctggaaaatg agaaccctag 6180
gtttagggtt gttagaaaag ttaaatgagt taagacaagt gcctgggaca cagtagcctc 6240
ttgtgtgtgt ttatcattat gtcctcagca ggtcgtagaa gcagcttcte aggtgtgagg 6300
ctggcgcegat tatctggagt gggttgggtt ttctaggatg gaccccecctge tgcattttece 6360
tcattcatcc accagggctt aatggggaat caaggaatcce atgtgtaact gtataataac 6420
tgtagccaca ctccaatgac cacctactag ttgtccctgg cactgecttat acatatgtcece 6480
atcaaatcaa tcctatgaag tagatactgt cttcatttta tagatcagag acaattgggg 6540
ttcagagagc tgatgtgatt ttcccagggt cacagagagt cccagattca ggcacaactce 6600
ttgtattcca agacacaacc actacatgtc caaaggctge ccagagccac cgggcacgge 6660
aaattgtgac atatccctaa agaggctgag cacctggtca ggatctgatg gctgacagtg 6720
tgtccagatyg cagagctgga gtgggggagyg ggaagggggyg ctecttggga cagagaagge 6780
tttctgtget ttctectgaag ggagcagtct gaggaccaag ggaacccggce aaacagcacce 6840
tcaggtactc caggccctec tggctggaga gggctgtgge aatggaaaat tagtgccaac 6900
tgcaatgagt cagcctcggt taaatagaga gtgaagaatg ctggacagga acctccaccce 6960
tcatgtcaca tttcttcagt gtgaccctte tggcccctcet cctectgaca gecggaacaat 7020
gactgcceeg ataggtgagg ctggaggaag aatcagtccet gteccttggca agctcttcac 7080
tatgacagta aaggctctct gecctgcectgece aaggcctgtg actttctaac ctggectcac 7140
gctgggtaag cttaaggtag aggtgcagga ttagcaagcec cacctggcta ccaggccgac 7200
agctacatct ttcaactgac cctgatcaac gaagagggac ttgtgtctct cagttggtte 7260
caaatgaaac cagggagcag gggcgttagg aagctccaac aggatggtac ttaatgggge 7320
atttgagtgg agaggtaggt gacatagtgc tttggagcce agggagggaa aggttctget 7380
gaagttgaat tcaagactgt tctttcatca caaacttgag tttcctggac atttgtttge 7440
agaaacaacc gtagggtttt gccttaacct cgtgggttta ttattacctc atagggactt 7500
tgcctectga cagcagttta tgggtgttca ttgtggcact tgagttttcect tgcatacttg 7560
ttagagaaac caagtttgtc atcaacttct tatttaaccce cctggctata acttcatgga 7620
ttatgttata attaagccat ccagagtaaa atctgtttag attatcttgg agtaaggggg 7680
aaaaaatctg taattttttc tcecctcaacta gatatataca taaaaaatga ttgtattget 7740

tcatttaaaa aatataacgc aaaatctctt tteccttctaa aaaaaaaaaa aaaaaa 7796
SEQ ID NO: 53 moltype = DNA length = 4372

FEATURE Location/Qualifiers

source 1..4372

mol type = other DNA
orggnism = Homo sapiens

SEQUENCE: 53

cecttteget tccacgtcca aacccecttta agaaggatga atgggcagga tgagttagac 60
tcettegetyg tatcegtcectac tgattcttaa aatgtgacaa atctgattgg acgacttaca 120
tggcttetgg agttacagtyg aatgatgaag tcatcaaagt ttttaatgat atgaaagtaa 180
ggaaatctte tacacaagag gagatcaaaa agagaaagaa agcagttctc ttctgtttaa 240
gcgatgacaa aagacaaata attgtagagg aagcaaagca gatcttggtg ggtgacattg 300
gtgatactgt agaggacccce tacacatctt ttgtgaagtt gctacctcectg aatgattgece 360
gatatgcttt gtacgatgcce acatacgaaa caaaagagtc taagaaagaa gacctagtat 420
ttatattctg ggctectgaa agtgcacctt taaaaagcaa gatgatttat gctagctcta 480
aagatgccat taaaaagaaa tttacaggta ttaaacatga gtggcaagta aatggcttgg 540
atgatattaa ggaccgttcg acacttggag agaaattggg aggcaatgta gtagtttcac 600
ttgaaggaaa accattataa aatgacagtc aagtgccatc tggatcttaa ggagcttcca 660
tttctecage tcagtccatt ggaatagtat taggttttgg ttttttgttg tatttcecccce 720
tttccactgg gcccttecaa cacaatgaat gaaggaaata tcatttattt aagcagccta 780
tcagtgattg ccattagact gttgaatact gttactttta tatagaaccc aaggaatgcc 840
ttecctgtcat attttagcca aaacaactgg ttatatgect ccecttgcage aagcactaca 900
atgtatgtga tcgtcaatgt gaatagctta gaatactgca aaggataagc taattgaatg 960
ccttgaaagt attatccact ggtcagatgg tcaacttttt tcagtattat ttatagttgg 1020
cacttgattg cagttctgtg aggcttgagc attcatacac ctcacctgcc ttggcaagcec 1080
tattttagtg atatggcagc acggatataa cactatgcat taaaagcact ttttgtaata 1140
agtttaatat cctaaaagga atgccaatta agttttgtta actgtgtcat caacttatcc 1200
tagtacctca gtgttcattc ctgttacctg catatcttct taaaagaaat agctgttatt 1260
aatgcectttt tgttttccat tgagtgtaca ctactgaata agtgtaggag ttttatgttt 1320
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accatgtgag tcctgcaaca ctaaagatat tttgaatatc agtcatgatg gcaatttctg 1380
tataaaagag ccttaaatgg aacattgttt tgagatcaaa ctccccaccce tcacaaaaat 1440
ggccacgttyg caataaaaat tgtggcatat tacagaacgt tgccttgttt tccttggaaa 1500
ttttgcaaaa tgttatgtga aacaacttct agggtaaaaa cagctattac taatctctge 1560
actggtcatt tgagaatttt ttttgtacag cattcatgtg tgatattttc cagatttgtt 1620
ggatctattt ggtttaaaaa gtattctatc ttaaggccaa ctaatataaa ataccattgt 1680
taaagaatgg tacttttata aacattagtg tatttatttc ctatgtgtta atatgaagat 1740
cagaaattat tttttgcact ttggcataaa tacttttcaa tatctgattt gttctctgga 1800
taaattagca tagttatttt tttattcaca tttacatttc taagtagttg tatagtagaa 1860
gcaggaagct cttattgctt atttggtcegt aatgaaaata atttgtaaaa tgtcctttaa 1920
aagtttaatg atacttctga tgtttcggaa cagtcatttc acctactatt tctgaatata 1980
ttttgcaaat tgaattggaa taggaattga taatagcagt cttaaacatt agtagtggga 2040
tttggctatg gtccagactg tgctecttat agagaatttg atctgctcag tgtgageggt 2100
ttgctgttag ccagggctat ttatggcaaa cacatgcttt tgtatcttgt catagttatce 2160
cacaaatggc aaaactggac ttgattctac tggtatgcaa aacaggcatg ctagtaagca 2220
gtcagtcgtyg gctcagaact taaccccata gctcagagga atgcecttttag cagaaaacag 2280
gaaagaaaat atcccttaaa aatttttttt gaatgtgtgg aagtaatttt agtataatta 2340
gattttttec atatttttga aagatttttc agatgtgaac attaaaaata gggattaaat 2400
gtctaggcett ccatttaaaa ttatatgaat ggtttgggat ctttttgcac tgagcaattt 2460
tatttcaggce ttccagctgt ccctgtgagt tatcctggac atttcgatgg tttttggtaa 2520
ggccaaactc tgataagcaa aacagagaat actgacgtat acttaaccat atgtgtaact 2580
gatacttggc accatggaat ttttcattga gttatttccet cattctttta aaaaataagg 2640
gactataaat cagttatgta gtatcttttg tttttgtagc tgattcctta actttcecttgt 2700
atgcctcectag taatttcaga gattaaatat tgctttaaac tgtgatactt tgatttgcta 2760
gattgacaaa actgatacta atataattaa gttcatcttt gaaatacatc tttgtgcgta 2820
gagccaaaaa aagagataaa attaataata gttcacttgt tatttgagat taatttggca 2880
tttgaaatga tcattttatt ttacaatcat ttataatgaa tcaatgttcc agttagcttt 2940
aaaaggtata cggtgctaat tagtaaaata ttgaaggcaa tattttactg ctagcttgca 3000
aagttatgag agtttaaaaa ataaaatata tgaaaatatg taaagctgtt gagatgtgtt 3060
tacttatact tcagaacatt aaaagtttaa aaactggtat ttcagatcaa agaggcatca 3120
ttatctttat tctgtttttc aggattttag ttggtaatac tttctcattt atcaataaca 3180
attttcttta aaaactgagt gttacagcaa ttaattttag cattttcaga caaatgggaa 3240
cagttggcat gtgtcccaaa ctggctatca gctgttgttt tccatcatta tctaaaatag 3300
tgtggccage attgtgtatt gaaatgtgcce tttttcecgtac attggaagag aagcctctta 3360
ctgggtttga gtttctctga tacagaacat ttgtagcagce taatttatgg aatctggcaa 3420
ataagctttg ggaggaaatt cttttaaaag tgttttcttg ttaaggaata atctcaacaa 3480
tggtaaatca tcaagaggtt gagaagactc ttaggtttgc cactcagaaa aaacagtctce 3540
attttgctct tcataggtcc tgtttttgct tgcacattta atagtaggtg gagatgcaaa 3600
acaacgtgaa tgttcatttt tttatgaata gtattaaagc tactagaggt gggcaggcag 3660
gtcccagtaa atgttgectt tttttttttt tttttttgag acagggtctc actetgttge 3720
ccaggctgga gtgcagtgtc aaaatttcag ctcacttcaa actcaacctt cccagctcag 3780
atgatcctcece cacctcagec tcecccaagtag ctgggactac aggcatgcac caccatgcecct 3840
aatttttttt tttttttttt ttgtatctct tttgtagaga ctgagtttgg ccatgttgece 3900
taggctgatc tccaactcct gggctcaage tgtcecctectga cctecgecte ccaaaagtge 3960
taggattgca tgcatgagcc accacttcaa aagctcaaat actgcttttg aagacagcat 4020
gagtttatgg atgttctgte tccectttcage ccataaagaa gtctgagget tttettttge 4080
tctggaacat ccaactaatt gcectttatttce catgtagaag tagaggaatc atccctccac 4140
ttaaatttcce tctcataatg caatttggca aattaaatct ctaaatctca gttttttaac 4200
ccatagtatg ggaacggtaa tatctgttta ccatgtttcce tgagtactaa atatggaaat 4260
ggtttttgaa aacaggaaaa tgctatgtaa atgcaataat ctgtttaaac tattcattct 4320

taattactgt atgtaagtag ataaatatta aatgtttttg ttaaaagatg ta 4372
SEQ ID NO: 54 moltype = DNA length = 6685

FEATURE Location/Qualifiers

source 1..6685

mol type = other DNA
orggnism = Homo sapiens

SEQUENCE: 54

atggcatgcet gtcacaaagt aatgctgetg ctggacacceyg cgggeggege cgcccgecac 60
agccgggtee ggcegggecge cctgcegecte ctecacctate tgagttgeceg atteggectg 120
gecagggtece actgggectt caagttettt gactcegecagg gggcgceggag cceggecgtee 180
cgegtgtetyg acttecgega getggggtee cgetegtggg aggactttga ggaggagetyg 240
gaggccagge tcgaggatcg cgcccacctg cecggeccgg cgeccagggce cacccacacg 300
cacggegece tgatggagac getgctagac taccagtggg accggcccga gatcacgtceg 360
cccacgaage cgatcctgceg gagcageggg aggagactge tggacgtgga gagcgaggece 420
aaggaggcceg aggcecgeget cgggggettg gtgaacgecyg tettectect ggecccctgt 480
ccgecactege agagggagcet getgcagtte gtgtetgggt gegaggcecca ggceccagege 540
ctgcegecca cccctaagca ggtgatggag aagttgttge ccaagagagt ccgggaagte 600
atggtcgcce gaaaaatcac cttctactgg gtggatacca ccgaatggtce taagttgtgg 660
gaatccccag accaccttgg atactggact gtttgtgaac tgctccacca cggaggtgge 720
actgtettge catctgaatc tttcagetgg gattttgete aagectgggga aatgetgcete 780
aggagtggaa taaagctgtc aagtgaacct catctttcete cgtggatttce aatgctgcca 840
actgatgcca ctttaaaccg tttgctctac aattctectyg agtatgagge ctcegtttcecca 900
cgaatggaag gaatgttatt tctccctgtt gaaggcaaag agattcaaga aacatggaca 960
gtcaccctag agcccttgge catgcatcag agacattttce agaaaccagt cagaattttt 1020
ctaaaaggct cagtggccca gtggtcectcte ccaacgagca gcactttggg cactgacage 1080
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tggatgctag gaagtccaga ggagagcaca gcaactcaaa ggctgttatt tcagcagttg 1140
gtaagcaggc tgactgctga agagttacac ctggttgctg atgtggaccc tggtgaagge 1200
cggcceccca tcactggagt tatttceccca ctcectcectgeca gtgctatgat cctcactgtg 1260
tgccgcacca aggaggctga atttcaacga catgttctce aaacagctgt ggctgacage 1320
ccecgggaca cagcttceect tttcectcagat gttgtggata gtatattgaa tcagactcat 1380
gattcgcttyg cagatactge ttectgctget tectcectgtte cagagtgggce ccagcaggag 1440
cttggccaca ccactccetg gagtcecaget gttgtggaaa agtggtttcece tttctgtaac 1500
atcagtggtg ccagttccga tttgatggag tcatttgggt tactacaggc tgcctcaget 1560
aataaggaag agtcttccaa aactgaaggc gaattaatac attgccttge cgagctctac 1620
cagagaaaat ctcgtgaaga atccactata gctcatcaag aagacagcaa aaagaaacga 1680
ggggtccecte gtactccagt gagacagaag atgaatacca tgtgccgttc cttaaagatg 1740
ttgaatgtcg caaggctgaa tgtgaaggcc cagaagttac atccagatgg cagtccggat 1800
gtggctgggyg agaaaggaat ccaaaagata cctagtggga gaacagtgga taaattggaa 1860
gacagaggaa gaacactaag aagttctaaa cctaaagatt ttaaaactga ggaagagctg 1920
ctatcatata tacgtgaaaa ttaccaaaag actgtggcca caggagaaat catgttgtat 1980
gcatgtgcte gaaacatgat ctcaaccgtt aaaatgttcc taaaatcaaa aggcaccaag 2040
gaattagaag tgaactgcct gaatcaagta aaaagtagtc tcttaaaaac tagtaaaagt 2100
cttcgacaga atctaggaaa aaaactggat aaggaagaca aagttagaga gtgccagctt 2160
caggtatttc ttcgtttgga gatgtgtctg caatgccctt caataaatga aagtacagat 2220
gatatggaac aagtagtgga ggaggtgaca gatttgctgc gcatggtgtg tttaactgag 2280
gattcagcegt acctagcaga gtttctggag gaaattttga gattgtatat tgactctatc 2340
ccaaagacac ttggaaatct ttacaacagc ctagggtttg tgattcctca gaagctgget 2400
ggtgtcctte ctacagattt tttcagtgat gactccatga cacaagagaa caaatcacca 2460
cttectttetg tgcctttttt gtcaagtgct cgtagatcag tgtcaggcag ccctgaatct 2520
gatgaactgc aggaacttcg taccagatca gccaagaaga gaaggaaaaa tgcattaata 2580
agacataaaa gcattgctga ggtttcacag aatcttcgac aaattgaaat tcctaaagtg 2640
tcaaagagag ctacgaaaaa agagaactct caccctgete ctcagcagece ttcccagcca 2700
gtgaaagata cagtgcaaga agtgaccaaa gttcgaagaa atcttttcaa ccaggaattg 2760
ctttcecectt caaagagatc actaaagcgg gggttgccta gaagccattce tgtgtcaget 2820
gtggatggtc tagaggataa acttgacaac ttcaagaaga acaaaggtta tcacaaactg 2880
ctgactaaga gtgtggccga gactccagtg cataagcaga tctccaaaag gctgctgcac 2940
agacaaatca agggcaggtc ctctgatcct ggtcctgata ttggtgttgt tgaagagtcce 3000
cctgaaaaag gagatgaaat aagtctgaga cgaagtcctce gaatcaagca gttgtcattt 3060
agcaggacac attctgcctc cttctattct gtgtctcage cgaagtctcg aagtgtgcaa 3120
agagtccact ctttccagca agataagtca gaccaaagag aaaattctcc agtccaaagt 3180
attcggtecte ccaagagtcect tetttttggg gcaatgtcetg agatgatcag cccctcagaa 3240
aagggttcag ctcgaatgaa aaagcgttca agaaacactt tggattcgga ggtacctgca 3300
gcttaccaga ctcccaagaa gagtcaccag aaatctctga gcttttctaa aactacacca 3360
agaaggatct ctcatacacc acaaactccg ttgtatactce cagaaaggct gcagaagtcc 3420
cctgcaaaaa tgacccctac aaagcaggca gcttttaagg agtccttaaa agactcctcecce 3480
tcacceggece atgactcacc attggattca aaaatcactce ctcaaaaacg acatacccag 3540
gcaggagaag gtacctctcet tgaaacgaag acaccaagaa ctcctaagag gcaaggtact 3600
cagccgectg ggtttttgec aaactgtact tggccacatt cagtgaattc cagtccagaa 3660
agcccectect gtccagccece tcecaacttca tcgactgece agceccaggag agagtgtcte 3720
actcccatca gagaccctcet cagaacacct cegagagcag cagecttcat gggcacgect 3780
cagaatcaaa cacaccaaca gccccatgte ctcagagetyg ctegggcaga ggaaccagcec 3840
cagaaactaa aggataaagc tatcaaaact ccaaaaagac cagggaattc aactgtgact 3900
tcttececcac ctgttacgec aaagaaactg tttacctcecte ctttatgtga tgtctccaag 3960
aagagtccat ttaggaaatc taaaatagag tgtccttcecce caggagaact ggatcagaaa 4020
gagccccaga tgtcacccag cgtagctgeca tcectctetecet gecctgttece ctcaactcecce 4080
cctgaactct cacagagagc tacattggac accgtceccte ctccacccce ttctaaagtt 4140
gggaaacggt gtagaaagac ctctgatccc agaaggagca tcgtggagtg tcagcctgat 4200
gcctecgeta ctectggggt tggcacaget gacagcecccag ctgecccccac agactctaga 4260
gatgaccaga agggactgag cctctctect cagtctcecte ctgaaagacg gggctaccca 4320
ggcectggte tcaggagtga ttggcatgca tcectcectecte tgctcattac aagtgacaca 4380
gagcatgtca ctctcectcag tgaagccgaa caccatggca ttggtgactt gaaaagtaac 4440
gtcttatcag tggaagaggg tgaggggcta aggacagcag atgctgagaa gtcttctetg 4500
tctcaccctg ggattcceee atctectect tectgtggge ctggctcectece tetgatgect 4560
tceegtgacyg tgcactgtac cacagatggg agacagtgce aggcttcecgge acaactagac 4620
aacctgccag catcagcttg gcattccaca gactctgcecca gcccacagac ctatgaggtt 4680
gagctggaga tgcaagctte tggcecttccecce aaacttcgaa ttaagaagat agaccccage 4740
tcttcattag aggctgagec cctcagcaag gaggagagct ctctgggaga agagagctte 4800
ctecectgete tcagcatgec cagggccagce aggtccttaa gcaaacctga acccacctat 4860
gtgtcaccee cctgeccceg ccteteccac agcacacctyg gcaagagcag ggggcaaacce 4920
tacatctgcce aggcctgtac ccccacccac ggcceccttcecta gtaccccecte tceccatttcaa 4980
acagatgggg ttccttggac accatccccece aagcacagtyg ggaagacaac tccagacata 5040
attaaagact ggcccaggag gaagagggcg gtgggctgtg gcgcecggcte ctcecttecggg 5100
aggggcgagg tcggtgcaga ccttectggg agectgtcac tgcttgagtce agagggcaag 5160
gaccacggcec ttgaactcag catccacagg acgcccatcet tggaggattt tgagctcgag 5220
ggagtgtgece agctcccaga ccagtcgect cccaggaaca gecatgcectaa ggecgaggaa 5280
gcctettect ggggacagtt tgggttgagt tccaggaaga gagtcctgtt ggccaaggaa 5340
gaagctgacc gtggagccaa aaggatctgt gacctgagag aagattcaga agttagtaag 5400
agtaaagagg ggtctccaag ttggagtgca tggcagctac cctecacggyg agacgaagag 5460
gtgtttgttt ccggctccac cccacctececce agectgtgceg tgcggagetg cctetectgee 5520
agtgcecctee aggctctgac ccagtcectcecceg ctgctgttcee aggggaaaac accttectet 5580
cagagcaaag accccagaga tgaggatgtg gatgttctte cctcecactgt agaagactct 5640
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cctttecagte gegctttete caggaggcgce cccatcagca gaacttatac acggaagaag 5700
ctcatgggaa cctggctgga ggacttatag ccacaaacat tactgagccc aaaagatcaa 5760
ggagtcagcc aggaccctgt ggacataaag aagttggatg cctggtccca agectcectttt 5820
gccatggtca gtgttcagat tgccattaga atgccttagg gttttctaat tccecttatg 5880
gatccaatcc atctcctgge cctgccectt gttggggaag ttgcaggagg agaggtggat 5940
ggcaatgtga ttggtgctat aactcaggca gcctgggagt caggaaccca gacaaggaat 6000
cccattecag cctcaccecca accatgacct tggcaagtca gggggccact ctgcctcatt 6060
tatgcaaatg gagaaaggcg ccctcectgg ggtecccttga gectgectgtaa ggctgggcetg 6120
ctgcgacaca ggcagcgctt tgtaaactgt gaagccatat acgtgaaact gaagagtgca 6180
ttgggcagtg gaagctattt tttgccttcece ctgtgtaaca gtaaaatcat ctctagtgac 6240
tgagcactca gtacattttt gtttaatgtt gggcctgagg ttaactgtga ccatggtcca 6300
gcttgagtgg cttectggage agccacattt tcaaggactg tccaagagcec agccagttca 6360
gggctcaggce ctcacccatt gcccactecct ggggagacca tcacctggcet catcegtttee 6420
accaagagtg ccccacagga gtgccccaca gacccgetgg accagectge tgcgggtcect 6480
ggccaggggt ctggctaacg gtgagggctg actctgaact gtctctcagt ctceccagaaag 6540
tgttcaagcce tgttgtgttc ccaaatctga ttcecctcectat tgtcettgtaa atcaaactcect 6600
aagtgaaaac ttcccatttg tcccttcaaa gatttttttt tattaaatgg ttttttaaga 6660

tcctaaaaaa aaaaaaaaaa aaaaa 6685
SEQ ID NO: 55 moltype = DNA length = 3222

FEATURE Location/Qualifiers

source 1..3222

mol_type = other DNA
organism = Homo sapiens

SEQUENCE: 55

ceettggeeyg ctgttecege accgegggge agegggectyg gaggeccctt tgagaagtag 60
cttteccegg ccggeggcac ctttggetge gtgecceggee gegetcaggyg tgcgactgee 120
cgggtcagat agcacctcag ggcgageccee ggeggtcetga tcetegecgac cctectegte 180
ctggttgcaa cccgegtgeg aggccgeceg cgecctceega gtgtetgecyg gtgcagtggg 240
ggtggactygyg ccggetgtgg cegtgtgtge gegtgtggat tggggeccegg tcecgagecag 300
aagcttaagce ggcagatgtc gggcattgece accctegece cacctgtege gggtggactt 360
tggggcagta cctggagtag aacagaaaaa ttattatgte tgtgttccct tgggactcat 420
tggaaattgt acagtgacat cttctgggat ttagtctgga ttgtgcagac tggtgcttaa 480
aatggaagtc gatattaatg gagagtctag aagtaccctyg accaccttge ccttecctgg 540
ggctgaggece aactccccgg gaaaggcgga ggcagagaag cceccgcetget ccagcacacce 600
ctgctecceg atgeggagga ccgtgtcagg ctaccagate ctacacatgg actctaacta 660
tttggttgge ttcacgactyg gcgaggaact cctgaagtta gctcagaagt gcacaggagg 720
tgaagagagc aaagcagaag ccatgccatc cttacgctece aaacagctag atgcaggact 780
tgccegttee tectegtttgt ataaaaccag aagtaggtac taccagccat acgagattce 840
agctgtcaat ggcaggaggc gaaggcggat gecaagctca ggagacaagt gcactaaatc 900
tttaccttat gaaccttaca aggccctcca tgggectetyg cctetttgte ttcttaaagg 960
taagagggct cactccaaat ctctggacta cctcaatcta gataaaatga tcaaggagcc 1020
agctgataca gaagtgctac agtaccagct tcaacaccta accctceccgag gggaccgtgt 1080
gtttgctagg aataatacat gaatgacttg gagagagctt aaaccaattt aggtcagcct 1140
acgcttggct agaaaaaacc cactgctgta ctctgtacat gactcttcac actatagatg 1200
gttatatcag ctaagtgttc ctggaacata aaaattgttt gggtcaaatt tgaatacagg 1260
aatgaaatca caggtacttg ggggggggat atcattctag agcacgcaac tgcaaagaaa 1320
acagaatgtt gactgttagt ttgtatagct ttttagctag gaaaaaaagg ctttggtaca 1380
gtaatttcat ctttatgatt ctgacactca aattgggaat gttacctgct tggttgttge 1440
tgacttgata tgattcatta gaaatttata tcttcagtac tcaagtactt cttgaatctc 1500
tgtattttac tataaaatgt atgtaatgat ttgttttatg aaatttagaa cttgaacatt 1560
gctgaattgg accacttttt atttttaaat attgagttta aatattttat aactggtttt 1620
gcactgaaaa aattaacatt tcagattgac aagagagtaa tctttcttca cttgcctcaa 1680
taatgttatt gagcaatgaa ttttttattt ccgcatggaa agttattgat ctctatgget 1740
gtaaaatatt tctttatagc gttattaaag tgtgtcttaa taaaattaaa tttgggatac 1800
aaagtattta ttttacaatg ggtgggcggg ggaaactttt ccagaaagtt tccaatatga 1860
cgttttcata agttgaaaaa actctcecctta gtgcttattt tctaacttaa aattcacctg 1920
gaactttaaa tgggaaagga ttcttttaat tgtggattat aggcataata ctgtttgcat 1980
ctgaattttc tgtaagtgaa taatagttta atagaggaac tcatgatttg tactattgaa 2040
tgattaaact aagtatgaag tgataccatt cagcatggca tcaggtcatt gcagttttag 2100
ttctgtgtaa cacaagcact cactgaaatt ccagtttcta ggattagtgt aggagcctaa 2160
cgtgcttecta ctgttttaat gggttaatcc tggattactt aacaatttat gtcaattgca 2220
ctggtttaat ttgttgctaa agaaataatg ccctgggttt agtaacaaat acagctcaac 2280
tattcttgaa tatattttga aaaaaaaatg tatgtaactt accttttgta aacgttccat 2340
ttetttttte cctcattttt gactcttaaa ggtgcaattt attactgaat tgggatttcect 2400
ggcagcacag aactgctttt tattttgggg tctgtgagtt tcttaggtat tagcaatctt 2460
gcttataaaa taagaacacc ttttaattaa tgagtgggtc attcctggtg caattgtgat 2520
ttttctttag ccagaatgaa tggcaaactc tatttagagc aaagtaagta ttagaaaacc 2580
ctaggaactc ttaatcaacg tttattacac tttcattaag gcaaactacg tgaaagagcc 2640
ttggggaagt tggcccatat cttactaagt tgatcagatt tctegttggg ctggaaatgt 2700
ttcgectgttg tatattttaa agtaaattgc acctttgtaa catattgtat tgacgaatga 2760
tcactaagat tagctatatc tatacagtca ttagtttgac aagaaataga atcctgtcag 2820
atgccaaaga gtgggatttt tatgtttaat gattaaacac cattatttat tgacaattta 2880
ccetgtggaa ctgtattatt tctaactatg aaataaaggg gtgatgtaaa cacacattgt 2940
tgtgtggtgce tttaaactag gtccactatc aacaggctac ttactgttca agaattccac 3000
tgaagcactt attttaaggc cctatttttc ttaaacaaaa cagtgacaac aacaatcaaa 3060
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ccatttactt ttgatgctca ttggcatttt atgataaaag atgtattcat ggcaatgata 3120
tgtattcacc ctattaggaa acacaactgg ttacctatga gacctgttct gtccgtgtge 3180

ctacgttcct taataatagc taaataaaaa tttgtagett tt 3222
SEQ ID NO: 56 moltype = DNA length = 1545

FEATURE Location/Qualifiers

source 1..1545

mol_type = other DNA
organism = Homo sapiens

SEQUENCE: 56

attattttag cttecctgaga ttcagaggee aggaactgtyg cagagatctyg tggggattct 60
cacaacttce atttetggtg aacagctgag gtcagagagg agttggtceca ggcegcaatgt 120
tcagegtatt tgaggaaatc acaagaattg tagttaagga gatggatgct ggaggggata 180
tgattgcegt tagaagectt gttgatgetg atagattceeg ctgcttccat ctggtggggg 240
agaagagaac tttctttgga tgccggcact acacaacagg cctcaccctyg atggacatte 300
tggacacaga tggggacaag tggttagatg aactggattce tgggctccaa ggtcaaaagg 360
ctgagtttca aattctggat aatgtagact caacgggaga gttgatagtyg agattaccca 420
aagaaataac aatttcaggc agtttccagg gcttccacca tcagaaaatc aagatatcgg 480
agaaccggat atcccagcag tatctggeta cecttgaaaa caggaagcetyg aagagggaac 540
taccctttte attccgatca attaatacga gagaaaacct gtatctggtyg acagaaactc 600
tggagacggt aaaggaggaa accctgaaaa gcgaccggca atataaattt tggagccaga 660
tctetcaggg ccatctcage tataaacaca agggccaaag ggaagtgacce atccccccaa 720
atcgggtect gagctatcga gtaaagcage ttgtcttece caacaaggag acgatgaaga 780
aggatggtgce ttcatcctgt ttaggaaagt ctttgggtte ggaggattcce agaaacatga 840
aggagaagtt ggaggacatg gagagtgtcc tcaaggacct gacagaggag aagagaaaag 900
atgtgctaaa ctcecteget aagtgectceg gcaaggagga tattcggcag gatctagage 960
aaagagtatc tgaggtcctg atttcegggg agctacacat ggaggaccca gacaagccte 1020
tcctaagcag cctttttaat getgetgggg tcecttggtaga agecgegtgca aaagccatte 1080
tggacttcct ggatgccctg ctagagetgt ctgaagagca gcagtttgtg getgaggcecce 1140
tggagaaggg gacccttect ctgttgaagg accaggtgaa atctgtcatg gagcagaact 1200
gggatgagct ggccagcagt cctectgaca tggactatga ccctgaggca cgaattctet 1260
gtgcgctgta tgttgttgte tctatcctge tggagetgge tgaggggect acctetgtet 1320
cttcctaact acaaaagccc tttcteccca caagectcetg ggttttcecect ttaccagtet 1380
gtcctcactyg ccatcgeccac taccatcctg tcaccagtgg gacctcttta aaacaagcag 1440
ccaaccattc tttgatgtat cccattcgcet ccatgttaac atccaaaacc agcctggatt 1500

tcatacatgg acttctgatt aaaagtggca ggttgtgcat gttaa 1545
SEQ ID NO: 57 moltype = DNA length = 7169

FEATURE Location/Qualifiers

source 1..7169

mol_type = other DNA
organism = Homo sapiens

SEQUENCE: 57

attctttgga atactactgc tagaagtctg acttaagacc cagcttatgg gccacatgge 60
acccagcetge ttctgcagag aaggcaggec actgatgggt acagcaaagt gtggtgetge 120
tggccaagee aaagacccgt gtaggatgac tgggectetyg cceecttgtgyg gtgttgecac 180
tgtgcttgag tgcctggtga agaatgtgat gggatcacta gcatgtctge ggagagcegge 240
cctgggacga gattgagaaa tctgccagta atgggggatyg gactagaaac ttcccaaatg 300
tctacaacac aggcccaggce ccaaccccag ccagccaacyg cagcecagcac caaccccccg 360
cceccagaga cctcecaacce taacaagecc aagaggcaga ccaaccaact gcaatacctyg 420
ctcagagtgg tgctcaagac actatggaaa caccagtttg catggccttt ccagcagcct 480
gtggatgceyg tcaagctgaa cctecectgat tactataaga tcattaaaac gectatggat 540
atgggaacaa taaagaagcg cttggaaaac aactattact ggaatgctca ggaatgtatc 600
caggacttca acactatgtt tacaaattgt tacatctaca acaagcctgyg agatgacata 660
gtecttaatgyg cagaagctct ggaaaagctc ttcttgcaaa aaataaatga gctacccaca 720
gaagaaaccyg agatcatgat agtccaggca aaaggaagag gacgtgggag gaaagaaaca 780
gggacagcaa aacctggcgt ttccacggta ccaaacacaa ctcaagcatc gactccteccg 840
cagacccaga cccctcagcece gaatcctect cetgtgcagyg ccacgectca cccecttecct 900
geegtcacee cggacctcat cgtccagacce cctgtcatga cagtggtgec tccccageca 960
ctgcagacge ccccgecagt geccceccag ccacaacceece cacccgcetece agcetecccag 1020
ccegtacaga gccacccace catcategeg gecaccccac agectgtgaa gacaaagaag 1080
ggagtgaaga ggaaagcaga caccaccacc cccaccacca ttgaccccat tcacgagcca 1140
cectegetge ccccggagece caagaccacce aagetgggece ageggceggga gagcagecgg 1200
cctgtgaaac ctccaaagaa ggacgtgecce gactctcage agcacccage accagagaag 1260
agcagcaagg tctcggagca gctcaagtgce tgcagcggca tcctcaagga gatgtttgee 1320
aagaagcacg ccgcectacge ctggcectte tacaagectyg tggacgtgga ggcactggge 1380
ctacacgact actgtgacat catcaagcac cccatggaca tgagcacaat caagtctaaa 1440
ctggaggccce gtgagtaccg tgatgctcag gagtttggtg ctgacgtccg attgatgtte 1500
tccaactget ataagtacaa ccctectgac catgaggtgg tggccatgge ccgcaagcte 1560
caggatgtgt tcgaaatgcg ctttgccaag atgccggacg agcectgagga gccagtggtg 1620
gcegtgtect ccececggcagt gceccccteece accaaggttg tggeccccgece ctcatccage 1680
gacagcagca gcgatagcte ctcggacagt gacagttcga ctgatgactc tgaggaggag 1740
cgageccage ggctggetga getccaggag cagctcaaag cegtgcacga gcagettgca 1800
geectetete agecccagca gaacaaacca aagaaaaagg agaaagacaa gaaggaaaag 1860
aaaaaagaaa agcacaaaag gaaagaggaa gtggaagaga ataaaaaaag caaagccaag 1920
gaacctcecte ctaaaaagac gaagaaaaat aatagcagca acagcaatgt gagcaagaag 1980
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gagccagege ccatgaagag caagccccct cccacgtatg agtceggagga agaggacaag 2040
tgcaagccta tgtcctatga ggagaagcgg cagctcagcet tggacatcaa caagctcccece 2100
ggcgagaage tgggccgegt ggtgcacatc atccagtcac gggagccctce cctgaagaat 2160
tccaaccceg acgagattga aatcgacttt gagaccctga agcecgtccac actgegtgag 2220
ctggagecgcet atgtcaccte ctgtttgcgg aagaaaagga aacctcaagce tgagaaagtt 2280
gatgtgattg ccggcteccte caagatgaag ggcttcectcegt cctcagagtc ggagagctcce 2340
agtgagtcca gctectectga cagcgaagac tcecgaaacag agatggctcece gaagtcaaaa 2400
aagaaggggc accccgggag ggagcagaag aagcaccatce atcaccacca tcagcagatg 2460
cagcaggcce cggctectgt gecccagecag cegecccege ctecccagea gceccccacceg 2520
cctecaccte cgcagcagca acagcagecg ccaccccege ctececccace ctcecatgecg 2580
cagcaggcag ccccggegat gaagtcecteg cecccaccect tcattgcecac ccaggtgcce 2640
gtcetggage cccagctcece aggcagegte tttgacccca tceggccactt cacccagece 2700
atcctgcace tgccgcagcece tgagctgecce cetcacctge ccecagecgece tgagcacage 2760
actccacccce atctcaacca gcacgcagtg gtctctecte cagcetttgca caacgcacta 2820
cceccageage catcacggcece cagcaaccga gecgetgece tgectcccaa geccgeccgg 2880
cceccageceg tgtcaccage cttgacccaa acacccectge teccacagece ccccatggee 2940
caaccccccee aagtgetgcet ggaggatgaa gagccacctyg ccccaccect cacctecatg 3000
cagatgcagc tgtacctgca gcagctgcag aaggtgcagce cccctacgcce gctactccecet 3060
tcegtgaagg tgcagtcecca geccccaccee ceectgeege cceccaccceca ccectetgtg 3120
cagcagcagce tgcagcagca gccgccacca ccecccaccac cccageccca gectecacce 3180
cagcagcagc atcagccccec tceccacggcecce gtgcacttge agcecccatgca gttttecace 3240
cacatccaac agcccceccgece accccaggge cagcagcccee cccatccgece cccaggecag 3300
cagccacccee cgccgcagcee tgccaagect cagcaagtca tcecagcacca ccattcacce 3360
cggcaccaca agtcggacce ctactcaacc ggtcacctece gegaagccce ctccccgett 3420
atgatacatt ccccccagat gtcacagttc cagagcctga cccaccagtce tccaccccag 3480
caaaacgtce agcctaagaa acaggagetg cgtgetgect cegtggtceca gcecccagcece 3540
ctegtggtgg tgaaggagga gaagatccac tcacccatca tccgcagcga geccttcage 3600
cectegetge ggccggagee ccccaagceac ceggagagea tcaaggcecce cgtccacctyg 3660
ccecagegge cggaaatgaa gectgtggat gtegggagge ctgtgatceyg geccccagag 3720
cagaacgcac cgccaccagg ggcccctgac aaggacaaac agaaacagga gccgaagact 3780
ccagttgcege ccaaaaagga cctgaaaatc aagaacatgg gctectggge cagectagtg 3840
cagaagcatc cgaccacccce ctectcecaca gecaagtcat ccagcgacag cttcecgagcag 3900
tteegecegeg cegeteggga gaaagaggag cgtgagaagyg ccectgaagge tcaggecgag 3960
cacgctgaga aggagaagga gcggctgegg caggagcgca tgaggagcecyg agaggacgag 4020
gatgcgetygyg agcaggcccg gcgggeccat gaggaggcac gteggegeca ggagcagcag 4080
cagcagcagce gccaggagca acagcagcag cagcaacage aagcagctge ggtggetgee 4140
geegecacee cacaggccca gagctceccag ccccagtceca tgctggacca gcagagggag 4200
ttggcccegga agcgggagca ggagcgaaga cgccgggaag ccatggcage taccattgac 4260
atgaatttcc agagtgatct attgtcaata tttgaagaaa atcttttctg agcgcaccta 4320
ggtggcttet gactttgatt ttctggcaaa acattgactt tccatagtgt taggggcecggt 4380
ggtggaggtyg ggatcagcgg ccaggggatg cctcagggec tggceccctect gcatgctatg 4440
cceggggcag goctgacggg cagctgagga ttgcagagcece tgtcetgectt acggcecagte 4500
ggacagacgt cccgecacce accacccecte acaggacgtce cgctcagcac acgecttgtt 4560
acgagcaagt gccggctgga cccaagecct geatccccac atgeggggca gaggecctte 4620
tctececgecaa atgtctacac agtatacaca ggacatcgtt gcectgeccgecg tgactggttt 4680
tctgteccca agaacgtgac gttcecgtgatg tcectgccege cgggagtcett teccccacacce 4740
ccagecateg ccgeccgete ccaggaggece agggcaggece tgegtggget ggaggeggge 4800
gaggccggee cacccecteg ctggcactga ctttgecttyg aacagacccce ccgaccctee 4860
cccacaagcece tttaattgag agccgcectcte tgtaagtgtt tgcttgtgca aaagggaata 4920
gtgcecgtgga ggtgtgtgtg tccatggcat ccggagcgag gcgactgtcecce tgcegtgggta 4980
gccecteggee ggggagtgag gccaccaacc aaagtcagtt ccttceccacce tgtgtttetg 5040
tttegttttt ttttttcttt tttttcectata tatatttttt gttgaattct attttatttt 5100
taattctcte ttctecteca gacacaatgg cactgcttat ctceccgaaatg gtgtgatcgt 5160
ctecctecattg agcagcggcet gccaccgcege tgtgggtagt gtgtgaccegt ggctgtactg 5220
tatagtgaac atagttggca tatctttgtt tgaagtttgt tggtgactcc accaaactgg 5280
tgtgaaaaaa gaaaaaagct caaaaaaatc cacaaaaaga caaaacacac aaaaaaaatc 5340
ctgcctatat tttactcagt ttcaaacttt attagtctat ttttaattat aaaaccagaa 5400
agctacaatt tcttttcttt cccctecacce cccecccececce ccacccattt gttggetttt 5460
ttgtttttta atgtcagatc tgttgagttg gtttttttgg ttttggtttt tgtttttgtt 5520
tttgtttttt actgagaaag gaagggccaa gggatgaggt gggaaccggg ccctggggge 5580
gccacagact aaggcagaga ctcccctace tggcegeccag ceccaaccag ctggecgete 5640
ctgcccatge tttttttttt tttttttttt aatttttata attggagccc ctggtgaggt 5700
tacgcgtgece atgagaaccc actctacacc acgacgctgg tgcctcagtg ttggccaaac 5760
tctggagtca ctgactggtt tgactttcat acggtgaata tgcatttggt ctgtactgat 5820
catggaataa acacatctct ctttttttaa tgctggcgte tccctgacat ttctttgtga 5880
accaactgtt gcctaggcta ggcccagggg accccctgga cceccagacca cctctgtaca 5940
ggaactactg ccagggatta cctagcccct ctcecctgtgac ctgtccectgt ctgecctggg 6000
cgggagcecac gcagactcat agcaaccacce ccaagctgaa gctgtgacge agagcccggt 6060
acccatecctt gtggaccectg getgaggtgg agggtgtgct ctagcagaac cctggccaga 6120
ctccagacag tattcttececce ctccacccta ctceccatcctg tecccectac teccatectgt 6180
ccecccacte accaaaggac ttgggccact tctecccacct tgectgecte aacctaacte 6240
ctcctttecat ttaagctcag ggttaaccag atactcttag atataagtct acatccccca 6300
aaataggatc ctcaccccce atgcacatac acacacatte ctgtccaaga aagcccacag 6360
gtggctgcete tgcctgtgtg tccacttgtg tatgtacatg ccccagccac aaggcacggg 6420
tgacgcccaa gaagagcccec taagatgtaa gatacaagta tataatttat atgtatgcag 6480
agacaaactg attgaaacat ttctagcact gtttattctce ctacatcccce tectttttgac 6540
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ctgaaaggtce
catccageca
ataccactgt
tcccacccac
tgctgagetyg
tctecacace
ttaatttctc
agagtaagag
ttatgtcagt
tagactttte
aataaacatt

SEQ ID NO:
FEATURE
source

SEQUENCE :

gcagacagga
agacacagag
agctgaaatg
aagatagagt
acttgttgge
ggcaagctga
tcacttgggy
tttatgtaga
attctgaact
cgaaggtgtyg
gactggcaat
ttttgaagca
tgaaactgca
aaaagtctcc
gtgacctaga
gctacctceta
caggagaatc
tggactattc
tcgetgagtt
ctgaaaagca
aagacactgc
aggaagagat
caaattattg
ccaaatgtta
gtattttecet
tcagctecag
gaaaacagag
gggggeccca
tttaaagagt
gaggccgagg
aaatccegte
tcccagetac
agtgagccaa
aaaaaaaaaa
tacatagtcc
gatgctgatt
ctgccaaggyg
catccagact
cacttatage
gtattcctga

SEQ ID NO:
FEATURE
source

SEQUENCE :

agcgcgagec
ggacgaggag
cgcgagggac
geccageteg
gtgtaggtat
aaacctgagt
cattcttecag
gtggetgttt
ggaggtcgag
gctcatgety
agcacagaac

ctttattgte
gaggtcccce
gccacttcaa
tcatttttgt
gatagttttce
tcecctgatgyg
cagccattte
gtgtgtacaa
gaatctgaga
acttacatac
tgtactgagt

58

58

agacttctga
ggcagtcatg
ccatttcace
gtgtaaccag
ctacataaaa
agagttaatc
aaactacgcc
taaggtgaaa
tgactgtgag
ttttgagaag
tgcgatgtac
ggccattgag
gaagatgaat
ttgccaaaca
caaagctatt
tcaccagatt
tgaagctagt
gaataaagct
cctggagacy
acaatcccat
tgtgcaacat
caaagaccaa
gtatcttcaa
tgagaaggaa
gtcagcatct
tcccagagag
catcagaagc
acctgggatt
tgttttttyg
tgggeggate
tctactaaaa
ttgggaggct
gattgcgece
aaaaaaaaaa
gaaggtctta
agttctcagt
tcataaatgg
tctggaacte
ttcaggcatg
tagtaatgct

59

59

cegecgeage
gatgcggagg
geggacgcag
ttccagteca
cggcacaact
ttctacagaa
aactggacgg
cctetgegag
gtgtttaaaa
ggcttctacy
taccagaagc

tttggatctg
cacttetteg
gtgtgacgta
tcecttgtttt
tctgcagett
gtgtctetet
ccaaccctte
gececcacty
cttgtattaa
gaaaggtttt
ataaagtta

moltype =

ccaaacctee ctgtgagggt
atgtccatge ccactcagge
tttaggttct ttggggttte
gttcagacac ttccccagece
cctgetgaag atttaactca
acctgggttyg taattagaac
ccacagtact agaaatctta
tactgtatge acggatcget
acactttaga catttgtaga
tttttttttt tgtgcagtte

DNA length = 2390

Location/Qualifiers

1..2390

mol_type =
organism =

agaacaaatc
agtgaggtca
tggaacttat
attgaatttt
cacctagatg
cagcaagaac
tgggtctact
caaacctgca
gaagggtgga
getetggaag
catctggata
ctgagtectyg
aaagaagctyg
gatgtecctee
gaactgttte
gggtgetget
ggaaataaag
cttgagaagg
gaatgttatc
cagcgcetact
ggtttagagg
ccacagaatg
ggattaattc
ctgggeegec
gagcttgagg
ctccteteta
ctgcagtggt
gectgagcagg
ccgggegeag
acgaggtetyg
atacaaaaaa
gaggcaggag
ctgcactcca
aaagagttgt
caactaatca
tttecattcag
tgactgecta
aaagattaac
tatttatatg
acaataaatc

moltype =

other DNA
Homo sapiens

agcctggtca ccagetttte
ccaagaattce cctggagaaa
tcaaggaaga cagtgtctca
taaacactga gttcaaagct
gtaacaacga ggcagccctg
atgctgacca agcagaaatc
atcacttggyg cagactctca
agaaattttc aaatccatac
cacaactgaa gtgtggaaga
aaaagcccaa caacccagaa
atcacccaga gaaacagttce
ataaccaata cgtcaaggtt
aaggagagca gtttgttgaa
gcagtgcage caaattttac
aacgggtgtt ggaatccaca
acaaggcaaa agtaagacaa
agatgattga agcactaaag
gactgaatce tctgaatgca
agacaccatt caataaggaa
gcaaccttca gaaatataat
gtttgtccat aagcaaaaaa
tatctgaaaa tctgctteca
ataagcagaa tggagatctg
tgctaaggga tgccccttca
atggtagtga ggaaatgggce
actcagagca actgaactga
ggttgtgacg ggtaggacga
gaagctttge atgttgetcet
tggctcatge ctgtaatcce
gagtttgaga ccatcctgge
ttagccagge gtggtggetg
aatggcgtga acctggaagg
gectgggeaa cagagcaaga
tttcteatgt tcattatagt
ctggtagcaa taaatgcttce
ttcacaatat aaccaccatt
acaacaaaat ttgcagtctce
ttttgactaa ccctggaata
tattcttgat agcaatacca
caaacatttc aactctgtta

DNA length = 2410

Location/Qualifiers

1..2410

mol_type =

organism

cgagcatgga
acgcggagga
gggacgagga
gaatgacagg
atccggatct
atgagatccg
acaactatga
aaccaggagt
gcteccagga
ggatcegget
gettecagaa

other DNA
Homo sapiens

cgaccecgac tgcgactceca
cgaggactgc gaggacggeg
cgaggagtcg gaggagccgce
gtccagaaac tggcgagceca
ggtggaacga gactgcaatg
cttectgece aacggetgtt
cctecttgayg gacaatcact
gaactggcat gccaagcccce
gatccaggag cggcttgtece

ggaggaccga ggcacgggca
cctgaactgyg cgcagecaca

gtggttcagyg
actttctcat

ttccatctca
tgggtccaac
gecatggect
tgggatctat
gtcectatace
tggccaataa

agggaattcg
tcattgcaaa

ggaacagcag
atccttecac

agggatctag
acaatgtaca
gaatgcttac
agaagtctag
gatgctcaga
agtattgagt
aatgaaaggg
ttctectety
tctactgatyg
ctecttgggece
gaagcettgg
agaagaaaag
ccaaacaatg
atgcagaata
caatatgcta
tactccgatce
gtcectgatg
gggaagtctg
tcaactgaca
caaaatgcac
ctgcaagcag
ggcataggca
cagggcgceag
gacagaggag
taggaagaca
aaggtacatt
agcactttgg
taacacagtyg
gcacctgtag
aagaggttge
ctccatctcea
tcattacagt
aggcccacat
cctgeectee
atctcatttt
tctettatet
taatcaatgt

cctgggagga
aggccgecgyg
gggeggegeg
cgagggacat
gggacacgcce
tcattgagga
cctacatceca
tcacgcteag
gggectacga
cggtgggecyg
acaaccteeg

6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7169

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2390

60

120
180
240
300
360
420
480
540
600
660
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catcacacgce atcctcaagt cgctgggtga getgggecte gagcacttee aggegecget 720
ggteccgette ttectggagg agacgetggt geggegggag ctgcceggggyg tgceggcagag 780
tgccctggac tacttcatgt tcgccgtgeg ctgccgacac cagegecgece agetggtgca 840
cttegectgg gagcacttcee ggcccegetg caagttegte tgggggcecce aagacaagcet 900
gecggaggtte aagcccaget ctctgeccca tecgetegag ggctcecagga aggtggagga 960
ggaaggaagce cccggggace ccgaccacga ggccagcace cagggtegga cctgtgggee 1020
agagcatagce aagggtgggg gcagggtgga cgaggggccce cagecacgga gcegtggagee 1080
ccaggatgeg ggaccectgg agaggageca gggggatgag gcagggggece acggggaaga 1140
taggccggag cccttaagcce ccaaagagag caagaagagg aagctggage tgagecggeg 1200
ggagcagceyg cccacagage caggcecctca gagtgectca gaggtggaga agatcgcetet 1260
gaatttggayg gggtgtgcce tcageccaggg cagcectcagg acggggaccce aggaagtggg 1320
cggtcaggac cctggggagg cagtgcagece ctgccgcecaa cceectgggayg ccagggtgge 1380
cgacaaggtg aggaagcgga ggaaggtgga tgagggtget ggggacagtyg ctgeggtgge 1440
cagtggtggt gcccagacct tggcccttge cgggtccect geccccatcegg ggcaccccaa 1500
ggctggacac agtgagaacg gggttgagga ggacacagaa ggtcgaacgg ggcccaaaga 1560
aggtacccct gggagceccat cggagacccece aggecccage ccagcaggac ctgcagggga 1620
cgageccagece gagageccat cggagacccece aggecccege ccagcaggac ctgcagggga 1680
cgageccagece gagageccat cggagacccece aggecccege cceggcaggac ctgcagggga 1740
cgageccagece gagageccat cggagacccece aggcecccage cceggcaggac ctacaaggga 1800
tgagccagee gagagceccat cggagacccece aggecccege cceggcaggac ctgcagggga 1860
cgageccagece gagageccat cggagacccece aggecccege cceggcaggac ctgcagggga 1920
cgageccagece gagageccat cggagacccece aggcecccage cceggcaggac ctacaaggga 1980
tgagccagee aaggeggggyg aggcagcaga gttgcaggac gcagaggtgyg agtcttetge 2040
caagtctggg aagccttaag gaaaggagtg cccgtceggeg tcettggtect cctgtecctg 2100
ctgcaggggce tggggcctec ggagcetgcetg cgggctceccce tcaggetcetg cttegtgace 2160
cgtgacccat gacccacagt gectggectece tgtggggeca ctatagcage caccagaage 2220
cgcgaggcecce tcagggaagce ccaaggcctg cagaagccte ctggectgge tgtgtettee 2280
ccacccagcet ctccectgeg ceccctgtett tgtaaattga ceccttetgga gtggggggeg 2340
gcgggcaggyg ctgcttttcet tagtctgata ccaagcaagg ccttttctga ataaattcat 2400
ttgactttga 2410
SEQ ID NO: 60 moltype = DNA length = 1206
FEATURE Location/Qualifiers
source 1..1206

mol_type = other DNA

organism = Homo sapiens
SEQUENCE: 60
agtcgetatg cgtgtgettyg tgggtggegg gacaggctte attgggacag ccctaaccca 60
gectgetgaat gecagaggece acgaagtgac gttggtetce cgaaageccg ggeccggeceg 120
gatcacgtgyg gatgagcteg ctgcatcggg getgecgage tgcgatgecg cegtcaacct 180
ggccggagag aacatcctca accctcecteceg aagatggaat gaaaccttcc aaaaagaggt 240
aatcggcage cgcctagaga ccacccaatt getggctaaa gccatcacca aagccccaca 300
accceccaag gectgggtcet tagtcacagg tgtagcttac taccagccca gtctgactge 360
ggagtatgat gaagacagcc caggagggga ctttgacttt ttectccaacc tcgtaaccaa 420
atgggaagct gcagccagge ttectggaga ttctacacge caggtggtgyg tgcgetcagg 480
ggttgtgetyg ggeegtgggg gtggtgccat gggccacatg ctgctgecct ttegectggg 540
cctgggggge cccategget caggccacca attcecttcecee tggatacaca tcggggacct 600
ggcaggaatc ctgacccatg cccttgaagce aaaccacgtg cacggggtcc tgaatggagt 660
ggctceccatee tecgecacta atgetgagtt tgcccagacce ttgggtgetg cectgggecg 720
ccgagectte atcectetece ccagegetgt ggtgcaaget gtetttggge gacagegtge 780
catcatgcetyg ctggagggcce agaaggtgat cccacagega acactggceca ctggctacca 840
gtattcctte ccagagctag gggctgectt aaaggaaatt gtagcctaag taggtcgtgg 900
caagggectg aggectgtte ctcacagget tecaggttag gcactgtgaa taggctcage 960
tcetectagag agctgaagec atctggttcet tagattceccte tcecccagtcect cttteccatt 1020
gttctgttge tccaccttat tgtctcaagg ccgtaatcte atcaggttgg gacattaatce 1080
ttttcaactc cttgtaagat ttcccagttt ggtttctcecta catgtecctge agctgcccca 1140
cttctecttt acgctgtgta gagaatgctce tgcagtttag gcaataaaaa taaattgtcet 1200
cactaa 1206
SEQ ID NO: 61 moltype = DNA length = 8601
FEATURE Location/Qualifiers
source 1..8601

mol_type = other DNA

organism = Homo sapiens
SEQUENCE: 61
agttcccctt tcccttgaac cgctcactte acagccctte geccccggga agaagaaaca 60
tttcecgaag cgcactecte ageccctectt ceccacgege tegecctece ctceecectge 120
ttttecttggg ggaggggggce tgtcgecttg gattgaagge cattgatttg tatgtatttg 180
tceccageget ggaggetgcece ccagecgecg cgecggtgece gecgetgeca gtggagttge 240
cteceegett ccctagggtyg gtteggetee accaaacatyg teggetcectyg tcegggecceg 300
gggecgectyg geteecatee cggeggecte tcagecgect ctgcageccg agatgcctga 360
cctecagecac ctcacggagg aggagaggaa aatcatcctyg gecgtcatgyg ataggcagaa 420
gaaagaagag gagaaggagc agtccgtgct caaaaaactg catcagcagt ttgaaatgta 480
taaagagcag gtaaagaaga tgggagaaga atcacagcaa cagcaagaac agaagggtga 540
tgcgecaace tgtggtatct gccacaaaac aaagtttget gatggatgtyg gccataactg 600
ttcatattge caaacaaagt tctgtgeteg ttgtggaggt cgagtgtcat tacgctcaaa 660
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caaggttatg tgggtatgta atttgtgccg aaaacaacaa gaaatcctca ctaaatcagg 720
agcatggttt tataatagtg gatctaatac accacagcaa cctgatcaaa aggttcttcg 780
agggctaaga aatgaggagg cacctcagga gaagaaacca aaactacatyg agcagaccca 840
gttccaagga ccctcaggtg acttatctgt acctgcagtyg gagaaaagtc gatctcatgg 900
gctcacaaga cagcattcta ttaaaaatgg gtcaggegtg aagcatcaca ttgccagtga 960
catagcttca gacaggaaaa gaagcccatc tgtgtccaga gatcagaata gaagatacga 1020
ccaaagggaa gaaagagagg aatattcaca gtatgctact tcggataccg caatgcctag 1080
atctccatca gattatgctg ataggcgatc tcaacatgaa cctcagtttt atgaagactce 1140
tgatcattta agttataggg actccaacag gagaagtcat aggcattcca aagaatatat 1200
tgtagatgat gaggatgtgg aaagcagaga tgaatacgaa aggcaaagga gagaggaaga 1260
gtaccagtca cgctaccgaa gtgatccgaa tttggcccgt tatccagtaa agccacaacc 1320
ctatgaagaa caaatgcgga tccatgectga agtgtcccga gcacggcatyg agagaaggca 1380
tagtgatgtt tctttggcaa atgctgatct ggaagattcce aggatttcta tgctaaggat 1440
ggatcgacca tcaaggcaaa gatctatatc agaacgtaga gctgccatgg aaaatcagcg 1500
atcttattca atggaaagaa ctcgagaggc tcagggacca agttcttatg cacaaaggac 1560
cacaaaccat agtcctccta cccccaggag gagtccacta cccatagata gaccagactt 1620
gaggcgtact gactcactac ggaaacagca ccacttagat cctagctctg ctgtaagaaa 1680
aacaaaacgg gaaaaaatgg aaacaatgtt aaggaatgat tctctcagtt cagaccagtce 1740
agagtcagtg agacctccac caccaaagcec tcataaatca aagaaaggcyg gtaaaatgceg 1800
ccagatttcg ttgagcagtt cagaggagga attggcttce acgcctgaat atacaagttg 1860
tgatgatgtt gagattgaaa gtgagagtgt aagtgaaaaa ggagacatgg attacaactg 1920
gttggatcat acgtcttggc atagcagtga ggcatcccca atgtctttgce accctgtaac 1980
ctggcaacca tctaaagatg gagatcgttt aattggtcge attttattaa ataagcgtcet 2040
aaaagatgga agtgtacctc gagattcagg agcaatgctt ggcttgaagg ttgtaggagg 2100
aaagatgact gaatcaggtc ggctttgtgc atttattact aaagtaaaaa aaggaagttt 2160
agctgatact gtaggacatc ttagaccagg tgatgaagta ttagaatgga atggaagact 2220
actgcaagga gccacatttg aggaagtgta caacatcatt ctagaatcca aacctgaacc 2280
acaagtagaa cttgtagttt caaggcctat tggagatata ccgcgaatac ctgatagcac 2340
acatgcacaa ctggagtcca gttctagctc ctttgaatct caaaaaatgg atcgtecctte 2400
tatttctgtt acctctcecca tgagtectgg aatgttgagg gatgtcccac agttcttate 2460
aggacaactt tcaagccaaa gccttagtag aagaacaacg ccttttgttc ctagggttca 2520
gataaaacta tggtttgaca aggttggtca ccaattaata gttacaattt tgggagcaaa 2580
agatctccct tccagggaag atgggaggcce aaggaatcct tatgttaaaa tttactttet 2640
tccagacaga agtgataaaa acaagagaag aactaaaaca gtaaagaaaa cattggaacc 2700
caaatggaac caaacattca tttattctcc agtccaccga agagaatttc gggaacgaat 2760
gctagagatt accctttggg atcaagctcg tgttcgagag gaagaaagtg aattcttagg 2820
cgagatttta attgaattag aaacagcatt attagatgat gagccacatt ggtacaaact 2880
tcagacgcat gatgtctcectt cattgccact tccccaccct tcectcecatata tgccacgaag 2940
acagctccat ggagagagcc caacacggag gttgcaaagg tcaaagagaa taagtgatag 3000
tgaagtctct gactatgact gtgatgatgg aattggtgta gtatcagatt atcgacatga 3060
tggtcgagat cttcaaagct caacattatc agtgccagaa caagtaatgt catcaaacca 3120
ctgttcacca tcagggtctc ctcatcgagt agatgttata ggaaggacta gatcatggtce 3180
acccagtgte cctectecac aaagtcggaa tgtggaacag gggcttcegag ggacccgcac 3240
tatgaccgga cattataata caattagccg aatggacaga catcgtgtca tggatgacca 3300
ttattctcca gatagagaca gggattgtga agcagcagat agacagccat atcacagatc 3360
cagatcaaca gaacaacggc ctctccttga geggaccace acccgctceca gatccactga 3420
acgtcctgat acaaacctca tgaggtcgat gccttcatta atgactggaa gatctgcccece 3480
tcettecacct gecttatcga ggtctcecatcee tcegtactggg tcectgtccaga caagcccate 3540
aagtactcca gtcgcaggac gaaggggcecg acagcttceca cagettccac caaagggaac 3600
gttggataga aaagcaggag gtaaaaaact aaggagcact gtccaaagaa gtacagaaac 3660
aggcctggee gtggaaatga ggaactggat gactcgacag gcaagccgag agtctacaga 3720
tggtagcatg aacagctaca gctcagaagg aaatctgatt ttccctggtg ttcgettgge 3780
ctctgatage cagttcagtg atttcctgga tggccttgge cctgctcage tagtgggacg 3840
ccagactctg gcaacacctg caatgggtga cattcaggta ggaatgatgg acaaaaaggg 3900
acagctggag gtagaaatca tccgggcccg tggcecttgtt gtaaaaccag gttccaagac 3960
actgccagca ccgtatgtaa aagtgtatct attagataac ggagtctgca tagccaaaaa 4020
gaaaacaaaa dtggcaagaa aaacgctgga acccctttac cagcagctat tatctttcecga 4080
agagagtcca caaggaaaag ttttacagat catcgtctgg ggagattatg gccgcatgga 4140
tcacaaatct tttatgggag tggcccagat acttttagat gaactagagc tatccaatat 4200
ggtgatcgga tggttcaaac ttttcccacc ttcecctecccta gtagatccaa ccttggecce 4260
tctgacaaga agagcttccecc aatcatctct ggaaagttca actggacctt cttactcteg 4320
ttcatagcag ctgtaaaaaa attgttgtca cagcaaccag cgttacaaaa aaaaaaaaaa 4380
aaatcacagg ttgcaaaccc tggtaacact gcatgcttaa tgttgtgtct tctgagectg 4440
tttctaggga tacaaagcaa tcctgtgttc tcagaggaag ttgcacacat tgtgccctaa 4500
agaaggccct caggtgaaag agcagagctg tgaagaacta tcagatttgg aattcaatga 4560
cactcgagtt ctggtccaat ctgaagccat ggattaatct caaagaatca gtcagtttca 4620
tgcaacagaa gcccttttca atggcacctt tatattttta tcattccttt ttcttcattt 4680
atctaacccce aaagccctga tatgccacag aaatggagct atacagccat gaagcecggtgt 4740
tacaggtgag gagtgtaatc ctaggaagca tcaggtgaaa agcaggagac caaagaagtg 4800
gtcaggaaca atcatcagcce ctcctetggg cgggaatcag agcagtcagt ccagcaggaa 4860
gagtggcaga ctttgtagct ccatgggcac gtcaattact aatgctaaga tgtgttggac 4920
tctgaaaaac aaaattctgt ggctacactg tactgaatga aattaaagaa actttttttg 4980
catggacaca gattagctga atacttaaat tattttcttg gggctgcaac ttgcaaaaaa 5040
aaaaaaaaga ataaaaatca gccattttca acaatttata ttatttttaa aaataaattt 5100
cactagtgca tggttttaaa aaggagagag aatgcaacag ggtgatacaa agatacacca 5160
tgtttattct ttaatcatag tctgtgtttt ggcagacatt acaaatggaa atactttcta 5220
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gaagatactt aaaattctct ttatgtgaca aataagtata atatattcaa tttatttcca 5280
tgttaaatat acaaatctta tgaagttcaa tatgtgcaaa tttttcacat ctttctcctt 5340
ctctcacttt acctcecttete cctcettttaa acttttettt cteectgcecca gagtgaacct 5400
tatactaaaa aattacaagt tttgatctga tcctctcectca taccccatgt ttgattcaga 5460
gctgtagatg cctectgaatt tgcgaatttce tcaagggaaa attaacttta agagctttcet 5520
ttatttcaag catgttgaaa aggattttgc aacatgactt gggagtacat taaagtaagt 5580
cagcatgtat ttgacgaaga agatatttga acttttgcag tttattgtac agtgcatggt 5640
aattttttca cctttaaaat tcagtttaca ggaaaattct aaaatcatgt tgccattgtg 5700
atgtccaata aatttgtttt tagcaccagc attattcata caggggttaa agtattattt 5760
gtagaaggtc ttaggttttg tttgtttttt aatcatttaa agcaatttct ttagccagtt 5820
tccatttact atgtgaatag aagcactgct aaaaattggg aaccctgaaa cacagggctg 5880
tttattaatt catttttctg tagtaaaatt caatttttca caaattatat ttctaaagaa 5940
atatagtaaa cataaatttg caacaatttt aaagctccag tttttaggtg actcaaagaa 6000
agtcattatg cctattaata gttatttgat gccatcacca aaagtctatg tgaaaatctc 6060
ctaaagtcaa aacccctgec tttggtttta cagacggtta ttaccattgg gtggagctge 6120
aaggtcaaat ttctcctaag ttccectatt tagaggaaaa gtcactggtt attgtaataa 6180
accacccatg gttctttatg tacattttga taacacatta ttatagcttg attttaattt 6240
tttgcattaa tttttgaaat ccacatacat ctcatttgtt taaattaagg ccatgcacaa 6300
atattttttt tagttcagtg ctgaccatta aaaactatca tgcttgatac ggtgcaaaag 6360
ttaaaatgag tatcactaaa aatgccttct ttttatgtgg tgcaatatga aatacaccaa 6420
gactgtgtcet tgacattctg atggacccag gtaaagttgt taaaagaacg aataaaactt 6480
tattaaaata atttagacac ctgtgtacca gcaacaattg atttaataga cctatagtgt 6540
ctatactatc ccttagaata aaggtttatg attttcctga tactaagatg cagtcacata 6600
atcttttgtg catattccta tacaaattat ttctaatttt aataagaagg acgtgactac 6660
ggaatatttg tacatacttg tcattatgca gtatttattt aaaagttggt gttttttttt 6720
aattttcaca tctgcacctc gacttgtggt ttagtcatgt aactagcact atgccagtga 6780
ccgttgttge cctgtacata gtatgtttga aaagtaaagg gaattccagt tgggaaaaaa 6840
gggcagatta gtcctgtaat gaacaccaac taatgtaaat caaattcatt ctggtgatgg 6900
tatttaacac tttaaataaa acattttctt tacaggcgtc tgcagtgctt tctctgactt 6960
ttectececcac acagecctga gectgcetgca gctcattece tgaactcatg tgtcatttaa 7020
agaatgaaat caccgtctcc tacttctcga taacataagt ggactgctgg tcttagcage 7080
ggcecctcagt agagcattte tttaaaacgc caaaggattt ctgctcacac tatgaaaagg 7140
tgctgttttt taaaaggttg ttattttgga ttgagtttct ttctgattaa atgactcage 7200
aactcacaga ttttttgagt gaaattttta atttagtcat ggccttcact gacagcatag 7260
tcacaaatac tcaggcacag gctctgctag cccctgggtyg aagatggcga aggcataact 7320
ggctttatge agcatatgtg tttectgctaa agtgtcagtt ttgetttgtg gggagtggag 7380
ggtgtgtttt cgggatgggg agacgtggta acctgacatg taacaacctg tccggagact 7440
agcttctacg tgtggatatg aatgggtgag aggatttcte catatcctte tggggcgatt 7500
cctcaactgg gagaaggaaa ccctgcagag ttctcatggg agtcetgcettce aggtttgaaa 7560
tttaagagct agtttggatt catgtttagt aatcgaactg aaatctaagt ctagctgtcect 7620
ctctattectt ggaaacaacc atttcctcca tttccaaaga ctcaactcga gtccaattcece 7680
ccectatetgt cccatatatt tttectttat cccatatata ccccectacte tagtgaattg 7740
tttectttgtt gttcattecect gttcectttgtt gttcatatac attcctgtat atgaacaaca 7800
ttttecettta tcccatatat acccectact ctagtgaatt gtttetttgt tgttcattcece 7860
tgtttetttg ttgttcatat acattcctgt tataaaaatt cccttecctt tettatgtge 7920
cctectectga aaagecctte tacttttcecte aataatgatce catgcgagtce ccttettgca 7980
actcccaget cacgaatgag ctcectttegge aactcctgac taaaccctaa caacatgget 8040
gccattgatg ccaacacctt cactttccca gggaccccag atgccaaggce tccataggca 8100
acaataaagg atatgatggt cctgtagtgg gtatgataga attaggcaag agatcaccaa 8160
agctgtetge ctactactga tgtaaacctt gacattctgt gcacgtaaaa atcatgtget 8220
caatgtgttt gtctcaactc cctcagectceg tgatgceccte agggttcectgt gggcatttat 8280
gcactgaaga aacaggagtt cacacatcca cctctggact gtgaaatgtg tattgagaaa 8340
tactttgcaa gagagaattt ttttaagtga acaaacaaca agtctgtgcc acacacatct 8400
tccatatgece ctgactcagg tcacttaatc tccaggattt catttcecctca cctggaaaat 8460
atggagtttg aggtagattc tcatctatca ttaaatcaac actttaacta aaacgtaagc 8520
tcettecaggg cagagaccgt atcttcagta tcaaaaacaa tgtttgacac atagctgcte 8580

aataaacatc tgtccaatga a 8601
SEQ ID NO: 62 moltype = DNA length = 10087

FEATURE Location/Qualifiers

source 1..10087

mol_type = other DNA

organism = Homo sapiens
SEQUENCE: 62
ccttegecac gecgecgege agecccteca tettectget cggcaccggyg cccegegege 60
cectgectac ggggtecege tgctctecgg ggetectgece agecccaacce cccggecceg 120
gtggecteee ceccacccceg ccecgggtece cctectecge cacacgegeg cgegetcaca 180
cacacacaca cacacacaca cacacacaca cacatatata cacgccagceyg agctgectgge 240
cgctcaatgg accgatttce ccggtttece tgaacccage ccageccggyg atgagaaact 300
gcaaaatgge ccgggtcegee agtgtgetgg ggctggtcat getcagegtce gecctgetga 360
ttttatcget catcagctac gtgtcectga aaaaggagaa catcttcacce actcccaagt 420
acgccagece gggggegece cgaatgtaca tgttccacge gggattceegyg tcacaatttyg 480
cgctgaagtt tctagaccceg tcattegtge ccattacgaa ttcetetcace caggaactce 540
aagagaaacc ttctaagtgg aaatttaatc ggacagcegtt tttacatcaa aggcaagaaa 600
ttcttcagca tgtcgatgta ataaaaaatt tttcectttgac caagaatagt gttcggattg 660
gacaactgat gcactatgat tattccagcc ataaatatgt tttctctatt agcaataact 720
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tceggtcact tcttecagat gtgtcaccca ttatgaacaa gcattataat atttgtgetg 780
tggttggaaa tagtgggatc ctgacaggga gccagtgtgg acaagaaata gataaatcag 840
attttgtttt ccgttgcaat ttcgccecta cggaggettt ccaaagagat gttggaagaa 900
aaaccaatct taccaccttc aaccccagca tcectggaaaa atattacaac aatctcttga 960
ctattcagga ccgtaacaac tttttectca gtttaaaaaa gcttgacggg gccattcecttt 1020
ggatccctge atttttectte cacacttcag caactgtgac caggacatta gttgactttt 1080
ttgttgaaca cagaggtcag ttaaaagtcc aactggcttg gccgggaaat ataatgcaac 1140
atgtcaacag gtactggaaa aacaaacatt tgtcacctaa acggctgagc acaggtattce 1200
ttatgtacac ccttgcatca gcaatatgtg aagagatcca cttgtatgga ttttggccgt 1260
ttggatttga ccccaacaca agggaagatc ttccatacca ttactatgac aaaaaaggaa 1320
ccaaatttac caccaagtgg caggagtccc accagctgce tgctgagttt cagctgetgt 1380
accgaatgca tggggaaggg ctcaccaagc tgactctgte acactgtgcc taagaactcce 1440
aaacggaaag cgccaaatgg ctgtttaaaa agtgccccaa atcaaattga atagccttca 1500
gaatagaacc ctagagaatg tcttataagg attgtctgec atttaaaagg aaagatgtct 1560
tttctetttt gecactgctet tttaagagtt ttagcagatt tagcaggaca gatgcattga 1620
agccacatgg tttagacttg attgataaag ggaatgttgce atttgggact atgctgctaa 1680
cgaaatggtt tgaagtattt tcatgtttgg attttaataa taaactgcct ctcattttta 1740
tgaggactag agctatagtt tctgcagctc tgctcagata gtcctcataa tcagaggcecct 1800
ctggccaact ggggcaggac ctgttttgct ggtgggatca gactctgaaa aatggaaacg 1860
taaaaaactg gtttgcatat ctcatcttct atctatctce ctatctccat ctctatcacce 1920
atctcactcce ttcectcectge aactactcce tgccecctacca ccgtggagtt taataatttg 1980
ctaggaatcc tattgaattc getttgettg tatatgttge atttgtactt gatgtgttta 2040
aggttctggg taactttgat gcttcatgac aaaataggca aatcacgatg gactcccttg 2100
tgattccecttt tttaaagaaa tgcctcectgat gcagtcctca ccagtccatt cagtcattet 2160
acagcaagat ggtccctcectg tggtgagtgg gatataaggce agtgcatctt tcatgatcac 2220
aaagaaagcc tatgttgtgg atagcattgc gtctcttgat gtaggcattg ttatggcaaa 2280
taatagcact gtggccacat ctgtaaggcc attccagect aaatttagtg tctcccataa 2340
tceccaaccca tgcactagge tgggtgttcet ctcagaatat agaggcaatg aatcagctta 2400
agaccctggg acacacaaag dJaaaaggaag aagaatattt agaagttgtt atggaatcct 2460
gtgtacccta aagtgtggta accatgttac ccattccage tgggttaaag tggaggagga 2520
tcttggecag gccaggtgece caggtgacta gtgctgaggt gcgatcgttt teccgtatcat 2580
tgtgtgcacc accaccaatc cagaaccatt tgctctcecttt gagaacattg tagcactgga 2640
tattcecctet ttccactgaa gtcagatcta tacaactaca aattaagcat ttcaaaagaa 2700
aaagccattg tgcagtggca agagttggaa tccaagatta tgtagacctg cgatgaagga 2760
agtagctggce cattctcatt ttctttattt cagccatatg agtagaaatc aaatcattcc 2820
catccetgge tttttactga gcagcacttt gttcttceccaa ttcagecccaa cgtctggcecca 2880
agttgatgtt aaattttaat aagagtttct ttcttcttte caaatgccag tcaagcatat 2940
ttgttatgca tttgagtggg gtagctcatt cttttcctga aatctcatct agattgettg 3000
caatgcgaca aataactgtt taaaaaatgt gctgtagttc agtgatgagc tcattgccce 3060
tctttaggaa ggtaagatca tgcctaaaat taaaccgaat atggtaagga aagacactat 3120
cgttatgectce acgttctgec tggtcectaaa cctgceccttat tattattttce agaaagcaat 3180
ctaattagag caacttgcat agatctagat attaactaat gaaagaaaca ccaagttcaa 3240
atgtgttacc aattatgaca cacattacaa tataattata aggggagaca ttaaaaacat 3300
tttgtaattc agtggtataa tttgatgggt atcacaacca caccgtgttt gttcecctgte 3360
cctttgaaga ggactgtact accatcctca cactgtgcecte tgttgggatc actgagagat 3420
tgacaactga cagaagtgtt tagttggctg ttcctgagca cttagttcat ttggttatag 3480
ctaagtgata ttaatgccaa tattacttgg gccagattct gactctggag ttttaatccce 3540
aatgtgccca ttcattttca ctaaatataa atgcatagac actttaaacc aagaagatta 3600
aaagaggaaa agaccagaat ctctaaaaaa cagtttactg ttctgtagtg gacaatttaa 3660
attttatctc atcataatgc caaggatttt tgtttgtttt ttaagttcag ggagattttt 3720
taaatctcct tgcagtcttg gcectccatctt aaccttagag tgggaggact ttcccatccece 3780
ccaccaccgt gttatctatc actttaatga aaactcaaaa tagtgaggaa atggactttt 3840
cttcagaact tgaggggttt agagatcagg ctcatctctg cttataagga ggacttcctg 3900
gagatgatcc caatagatca cccttcactt ttgaagaata gcagcttcta gctgaccatg 3960
caaaatctct gtttgttttt aaagactgtt tcaaagatta aatctataca accactttta 4020
tgaccaaaaa agttgttgtg tcccaagtgt cctaattaga aaggcagctg gctctectge 4080
agctcccagg cttgtgtagt caagtgcagt gaactgggca gtaatcagct caggaccatt 4140
ggctectttee tectetttca gctacagaca catgcectgg cttttgcatt gaccttgett 4200
tgttagttct agactaattt atccttttgt cagacacttt ccctttttta ggatactcac 4260
aacagagtcc actttcagcet attggaatac attttaccat aaagccccca aggctttcta 4320
cccataacac caacacaaaa aaccaattaa gttgcagagg ggggaaataa tcacaaactt 4380
ttggcaacct gcttaatgcet agacgctctg ttttcactgg ttattctgag tgtcatatge 4440
agatgcagat ccaagggaga cagggctaaa tggtggtgtc aagaattcct cccacaccce 4500
aaaaattctt tccaatattt gattattaaa atatctatca tttctccacc ttgtgtctgt 4560
gtcttaagtyg tctgtgaata ttgtaaaagt gctgtatgtt tagtagtgtt gtgtgcctgg 4620
cagtgctgac tatgactact gtgccatctg tctgtgacct tgatgtcagg tacctggcca 4680
tggggctacc agcaaggatg tgcaaaggaa gaaccgctgce ccctgeccte agcttectta 4740
tgccecgagece actacttatce cgtgaatgtg agtgccaaga gaaacctaat ttggtgggga 4800
agccaaggaa tgggagaacg ttttttctga tttgagtcaa ggcactaatt attagacact 4860
ctcagacaac aaagcggtat tgacctgaga tcaaaggaag cagggacaat attgtagaat 4920
gctaggacac tggaaatgaa gaggccttca gecttecgccag tcettgattct tgactttaca 4980
aatgagaaaa tggagaaaca gggaggctag gtgatttgce ccagatgaca ctgtcaatta 5040
gtggagaaat tatgattcct cctcectagtac ttcttggtet taccagcatc aaatgaaget 5100
gggctcacag ggaaagtggt ttttggtctg ggatctgcag agcacataaa ataagttaga 5160
aagtctataa aagaggaaaa aaggttctcc tctceccctecce aaaaatgact tcccaacaca 5220
gaacaataaa ggagatgctt gtgtgggtat gcaactgtcc accaattatc acctaccttce 5280
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tcectgagat gaaacaaaac acgcttggta aatcatgatt tgataaataa caattaagtt 5340
actggtggtt catgcttgac agctgcaatc ttacccaata agctattcat cttagtaaaa 5400
ccttgtttta gtaatataca tgcataattt agaagttgaa ggctgaaaat tgttgtgttce 5460
ttcteccatat atatacaact ttcatcgggg tcccttgagt taagaaatge cttctatttt 5520
ataggtaatc tcaacagcag actttgaaat attgtgtttg gttcaatatg ctaagaagat 5580
atacaaataa taataacttc gtgagtcttc atgtgcaaaa tgacaaactg agcaattttce 5640
tgtataattc tagattctta aaaccttttt tcccataatt gtttgaatge actaggcaca 5700
agtttctgtt taagcctcectg cttctecctg aatgtgtaga actgtcactt tgcttacaaa 5760
ggggctgtgt gtttgtggct ggcagcccag atagagcact ctgggtgctg gggattgagg 5820
gcaccttgge cagctgattg acctgtetgg actctgtgge ccaattaatc gaggccacag 5880
atcagttggt actaagcatc aaaatgattc attatgcctce tctcacactc cgattgettt 5940
gccacataga taacagcatt tgaaatggga aacactttag aatgtcatta ttgtattata 6000
tattgtcatc ttatgcagta tttctgaaaa tttattttta ttgtgatgac tgattgaaga 6060
catatgtgta tgaatagatg ttcctcagtg aagcctatte tcecttgttgtt gatgacagtg 6120
gcatcagagt gaagagttgt tgcagagtaa ctgacttcag tttaaggtta ccctggggtt 6180
ctggggttag gacccggatt atgcagctga tctcecccagca aacacagctg tatgaaataa 6240
gcaactcttc aaaatacaat tcttgccact cattctggac ctttgattca taatgtcctg 6300
ggataagtcc aacttacaaa gattcccagg tgattcgtgt gaccaccatt tggaaaccag 6360
taatatatac atccggagtc atatatacca ttttgaacaa agtagctaaa tgcttatctce 6420
tcettgtgeg attagtttca catgttegtt gaggttatca tgttaaatgg caatatagac 6480
acagtcttag tgattcaaca attcagctgt ttcagccgaa ttgaccagtt gctaatttat 6540
aagcaaattg taactgatca atttagtcag aatggatgca agcccaaaga caaggtggag 6600
agcaagcttt aatatacact ttgtctcaag gccagctcectt catatttccce tcectttatatt 6660
tcaaactaag aggcagatct caggtcactc atctttagaa ttggtgagaa tgagaaacag 6720
ggaactgaag tgattcattc agattcaatt tggaagtcat tcccagagcc taaaatattt 6780
atctaagggg tctgatttat caacctcagg tagtctccaa aacacaaagg tattcaggcet 6840
aaaataaaac caatcaaaaa aggaaattca ggaggctcca gttctaagac taacccagta 6900
taacaagggt gatcagttat tacttgtggc cttgtaccac ctctgttgga taatgtgcca 6960
ccgtectaat gaagetttgg ccagacttcet ttctataget gtgcacatag aaaggcttta 7020
gacaacagtg ataccaaagg gttcctttga tttteccttet gtgtgattct cagacagttt 7080
tagctetttg gtgtgctgec aaatgtttaa caactggcte tggaaaacag tggaacccag 7140
atttttagca cctaccaatt tctatggtgt aaatactctce atctcagcca atttcagget 7200
actaacttaa tgtcaaccag ctgaaaacac aacaatatgt tttcaagagc cagtataagt 7260
tggctccaat acagcatgag ccagctccag catagcactg cctgaacaat ttttaagtca 7320
gtgagtacca aataggagag gctagcagag gctttggagg gacttttaaa tgtcccctece 7380
accaagggaa gcatttccat gttggttagt tttactgatt tttagtaaaa gagcatatta 7440
ttggatccca aggtgttcaa atattccacg tgactcttag gaacctctca acagactcce 7500
cagtatcttg ggagattacc aactgtggct tttctaattt ctaagggtga cccteccagga 7560
aaacattctt taatttaact accagttaaa accatgtttg gctgatcttt tttaaaaaat 7620
ctatacctat agttcatcac ttgtttcccc aactttgtca ttttececctat ccacttgecce 7680
ctcatcctte tgacacaata aaaaaaatac aggtacccac aaaacagtgc ctgcaaagga 7740
gcaggggaag aacaaggcac ccagtaagct cacttggcte tacatatctg gaaaggcact 7800
gaggttccaa ggtctctace ccaccagggg acacccagta aacatcacgc tgagagttta 7860
agttgcactc aactggagtt gatttgccct tagaaaagtt tccaacggtg aagaaatacc 7920
acttggtagg aatatctctg ggcaacttca ttgctgactg ggcaaacttt gtaggataag 7980
gtgtcatgtg atgtaaggct ggaccatgaa aaacaaaaat ctactaatac acatttggcc 8040
cctgcagtcece cctggcattg agcaatagag caactgtect ttctcaccac tagttgtgag 8100
tgtacttcca actgagtgtt tagaaatcag gtaatctggt aatccacaga acaagctttg 8160
tttgcaaatt gcaaattttt ctggtagaag tcattcttag gtgggcttca ttaaatcttt 8220
ggagaggcaa tgctgggaaa aaatatgcct aattcctagg acacagtgag tggccgtaag 8280
ttgttatctg catgtactaa atcaaaatta gatcatgaag gaccaaatct acttcegttg 8340
ctataataaa ataccctaca ggttctgtaa ggcatttcta aactgtaaat gcttgaaacg 8400
caagttggac attttctata ctatgtgtaa aatgccaggt tatacctcta ttttectttet 8460
tcctaatggt cattgaaatg agecttgttte tctacattga gcaagctaca ttttatttta 8520
aatgagtcag gtgcatgttc agatgtctgt attcccaata cattgcatgce agcctgagca 8580
caagtatgcce ttcaccctet ggctcetttte ctgacaccaa acagagaagt ccacagctac 8640
aagcacaagg ggcttgacag gtaggccttg ttttattatg aacaaattca ccagaaaacc 8700
attcttgagg aaccagccac tcccatagca tttttagtct tagggaagaa aattggcagg 8760
gaagaaaaat tggcagacaa tgggaaagag gtttggtcaa cctgcataag tggaataaag 8820
tcattgaagt acttgcaaaa agaagaggga ggtttcccte tgaaggaatc tagaccattt 8880
tttaatatgg agaataactg taccccatgt tagaagtgct ctttagccat atttcaagat 8940
ccagatctga acccatactg tgcagaaaag cacaagageg cttacagcca agagcecctgg 9000
gaggagttga gtaacaggct gagatccggt caccaagcat cattagttag cactgaaatt 9060
ctcccaggac acaaaacaaa tgtatggaaa catcgcaata cactatcatt tactcacatg 9120
ggacaaccac ctaagtccat agcaaaactt tacagatcta gatgttatct caagtcagga 9180
ttccagatca acatcctecca tgtggagatg agacaactga ggttcagaaa gttggagtga 9240
cttatttgcce cagctagcta actggaatta gagtctgggt ctcccaacca ctgattctge 9300
tacaccacac tgtgctgctt ccattagtta gatggacatt gacaattaat tgtgaaagca 9360
ttaattagaa gtcaagacaa aagaatgttt gtgatatctt ctctcgctta acatactttg 9420
atttcaccat tgcatttcag cattttaaag aatagtgtat cagtatagaa ggaggagcaa 9480
agctctttaa gagtaatgat gaaaccaaaa ggtcaaaaag tagaagaata gcgaatgtaa 9540
gttattaaat aaatgagcaa gaagtatgtg tcagggaaaa taaatgcttc ttatattgtt 9600
aataccgtga ttccctgececce gectcacccecceg tcactcaaca cttgatgcat ttgttttgga 9660
aagtgccatt ttatgctgag atactggtat tgaaaacttc cctcectttcece aactctgtca 9720
gaagttctet tgctctttgg aagaagccga gggccttaac aaatcagact gacctccctt 9780
gtgacaggca gcctegectyg ccecttggaaa caagctgeca gaatgtgagg gccacagaga 9840
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cccaagagaa gccagcactg ctagactgag gaacttgtaa atatcttcectg ctttettggt 9900
gaacaaggac agaggcaatt gcgtgtatat tgtgactgta gtttgtgaag aaaatgcaac 9960
catttgcttc gacagctcct caaatgtact tgttaagtgt gaatgtgcct gectcattge 10020
cttgtgttcce aaacacagta ctgaatgcgt tgtttttaaa taaaccattt cgttttgett 10080
tgggaaa 10087
SEQ ID NO: 63 moltype = DNA length = 841
FEATURE Location/Qualifiers
source 1..841

mol_type = other DNA

organism = Homo sapiens
SEQUENCE: 63
accggtgagt cgcceggeget gcagagggag geggcactgg tetegacgtyg gggeggccag 60
cgatgaagcece gcccagttca atacaaacaa gtgagtttga ctcatcagat gaagagccta 120
ttgaagatga acagactcca attcatatat catggctate tttgtcacga gtgaattgtt 180
ctcagtttct cggtttatgt getctteccag gttgtaaatt taaagatgtt agaagaaatg 240
tccaaaaaga tacagaagaa ctaaagagct gtggtataca agacatattt gttttctgca 300
ccagagggga actgtcaaaa tatagagtcc caaaccttet ggatctctac cagcaatgtg 360
gaattatcac ccatcatcat ccaatcgcag atggagggac tcctgacata gccagctget 420
gtgaaataat ggaagagctt acaacctgcc ttaaaaatta ccgaaaaacc ttaatacact 480
gctatggagyg acttgggaga tcttgtettg tagcetgettg tcetectacta tacctgtetg 540
acacaatatc accagagcaa gccatagaca gectgcgaga cctaagagga tccggggcaa 600
tacagaccat caagcaatac aattatcttc atgagttteg ggacaaatta gctgcacatc 660
tatcatcaag agattcacaa tcaagatctg tatcaagata aaggaattca aatagcatat 720
atatgaccat gtctgaaatg tcagttctct agcataattt gtattgaaat gaaaccacca 780
gtgttatcaa cttgaatgta aatgtacatg tgcagatatt cctaaagttt tattgacaaa 840
a 841
SEQ ID NO: 64 moltype = DNA length = 1330
FEATURE Location/Qualifiers
source 1..1330

mol_type = other DNA

organism = Homo sapiens
SEQUENCE: 64
agactcctgg gtccggtcaa ccgtcaaaat gtccaaagaa cctctcatte tctggetgat 60
gattgagttt tggtggcttt acctgacacc agtcacttca gagactgttg tgacggaggt 120
tttgggtcac cgggtgactt tgccctgtcet gtactcatee tggtctcaca acagcaacag 180
catgtgctgg gggaaagacc agtgccecta cteeggttge aaggaggcege tcatccgcac 240
tgatggaatg agggtgacct caagaaagtc agcaaaatat agacttcagyg ggactatcce 300
gagaggtgat gtcteccttga ccatcttaaa ccccagtgaa agtgacageg gtgtgtactg 360
ctgcegecata gaagtgectg getggttcaa cgatgtaaag ataaacgtge gcectgaatct 420
acagagagcce tcaacaacca cgcacagaac agcaaccacce accacacgca gaacaacaac 480
aacaagccce accaccaccce gacaaatgac aacaacccca gctgcacttce caacaacagt 540
cgtgaccaca cccgatctca caaccggaac accactccag atgacaacca ttgecgtcett 600
cacaacagca aacacgtgcc tttcactaac cccaagcacce cttecggagyg aagccacagg 660
tcttetgact cccgagectt ctaaggaagg geccatccte actgcagaat cagaaactgt 720
ccteeccagt gattectgga gtagtgttga gtctacttet getgacactyg tcctgetgac 780
atccaaagag tccaaagttt gggatctccce atcaacatce cacgtgtcaa tgtggaaaac 840
gagtgattct gtgtcttcte ctcagectgg agcatctgat acagcagttc ctgagcagaa 900
caaaacaaca aaaacaggac agatggatgg aatacccatyg tcaatgaaga atgaaatgcc 960
catctcceccaa ctactgatga tcatcgeccce cteccttggga tttgtgetet tegcattgtt 1020
tgtggegttt ctcecctgagag ggaaactcat ggaaacctat tgttcgcaga aacacacaag 1080
gctagactac attggagata gtaaaaatgt cctcaatgac gtgcagcatg gaagggaaga 1140
cgaagacggc ctttttaccc tctaacaacg cagtagcatg ttagattgag gatgggggca 1200
tgacactcca gtgtcaaaat aagtcttagt agatttcctt gtttcataaa aaagactcac 1260
ttattccatg gatgtcattg atccaggctt gctttagttt catgaatgaa gggtacttta 1320
gagaccacaa 1330
SEQ ID NO: 65 moltype = DNA length = 2728
FEATURE Location/Qualifiers
source 1..2728

mol_type = other DNA

organism = Homo sapiens
SEQUENCE: 65
ctttectacyg cagecgetcee tgccgeegtg gtegetggag ctttgcectet ctaggecgge 60
agcgectete ctccatggte ctgtctgtca gegetgtttt gggagcecege cggtgaggee 120
gggecacget cagacactte gatcgtcgag tcetgtcactg ggcatggegg gtcagtteeg 180
cagctacgtg tgggacccge tgctgatcct gtegcagate gtectcatge agaccgtgta 240
ttacggcteg ctgggectgt ggctggeget ggtggacggyg ctagtgcgaa gcagecccte 300
gectggaccayg atgttcgacg ccgagatcct gggettttee acccctecag gecggctcte 360
catgatgtce ttcatcctca acgccctcac ctgtgccectyg ggettgetgt acttcatceg 420
gcgaggaaag cagtgtctgg atttcactgt cactgteccat ttetttcacce tectgggetg 480
ctggttctac agctecegtt tcccctegge getgacctgg tggetggtece aagecgtgtyg 540
cattgcactc atggctgtca tcggggagta cctgtgcatyg cggacggage tcaaggagat 600
acccctcaac tcagecccta aatccaatgt ctagaatcag gecctttgga catcctgetyg 660
acacttgggce cccttaacac cttgggetge tcagacccte cagatgaggt ccageccaga 720
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tctgagagga
gtcaaagaag
gecttggtat
catgccacte
tcaaggatat
agctgttace
acagcagtte
ggtgtgaagt
gaaaatgcac
tttettecag
ataggaccca
tgtcttetag
tatttagaat
tctggectygyg
tttggggtgg
agtattttce
atcagcgcag
gaccccagag
gtctecttea
tcegttecta
ccactteege
agctgtcagt
gctatcetete
gatgctgaca
agggtgagge
aatgaggcac
cectgggtta
aagaacaccc
ctgtggttgg
tettetgtga
aagtcacgtg
gatcaaaaat
tttttagagt
taataaataa

SEQ ID NO:
FEATURE
source

SEQUENCE :

gtctetggtt
gecatgtcegt
gaaaaaaatc
tttgctggge
agagaagacc
gtttettgty
ctcagtggea
gattgtgact
cagaaagggc
atggggtgtt
tettetgatg
atgggtagga
aagtgacatg
tagagcattc
aaactcctat

SEQ ID NO:
FEATURE
source

SEQUENCE :

agttttgete
gggccagete
gcaccgegge
ctcgtttttt
ggtgcgegcea
cctggatgge
ggceccagegg
cgagggegac
aggagtggta
aagtgcecetyg
atttatgact
gttgcaattyg
ggcagaaaga

accctggaaa
gcaggtagca
ctgagaggtce
ttgagccaca
ctgattggag
tttgcagtgt
tgttggagaa
attaggctge
aacctgtgec
ttccttcectac
gagaagaatc
gaatgaccag
tctttggegy
getgtgetga
agtttectet
atggttctge
ccaggcaagg
tcattectee
cttgcagegt
cttgctagtyg
attgaaacct
tttecagetgt
tgagaagctce
ggatgaagat
acctcagtaa
agtaatcctg
atcaatttcc
atcatgtgge
agcgecetett
tgacaaatct
atccaaactt
atgtgacctt
tgagttccag
catctattga

66

66

tctggecect
tccgaggaat
aaagaacatg
tccaagatct
atccacctta
gagtcaggtg
caagtgaaag
tgcaatggaa
aacttactct
ggcaggggte
atttcccaaa
tgaagtatat
atttttacta
aaagccagct
ctcctttect

67

67

cgaaagactt
ctttgtttee
tgcgggette
ggctegtggg
gtgcggatca
accgagacgt
atagacttca
gegecaggagt
aaatttcage
acagagatgt
cttgatcetyg
atatctaaaa
ctgactaaat

tgtgaagtct
gtcagcatga
aggaagggga
atacctgtca
caaaccactt
tgccgaatca
acgcttggtt
tgtcagggag
ctgttataca
caggtcccca
ccagegttge
gcacccagcet
gaagggtatg
tagtgctgag
gtgaggggcet
ctgcacttac
gaactttaaa
atttggttaa
ccectgetat
atttctgaac
tcactgttece
cagtaacaca
atctgaccte
ttaggaataa
ctcatggtac
getgcagggt
ctctagacaa
tgctgtcace
tgggattcac
ctgtceectyg
tttttcagta
aatgagattt
agagggcagyg
gtgcttaa

moltype =

ctgttggttt gggagagata
cagctgcaag aatgacctet
cctetttgayg ggtaataaca
ccagectgtt gttttaagag
ctttagtcat ctgtcttace
cagcagttac ctttgcagtyg
tccggateca gagccacaga
aggatggcag atggaggcat
cacgttcatyg tgcacccaag
tcctgetgee agetctcaac
tcaaagtcta accatcataa
cccactggac tccaattttt
atgggttcce agagacaaga
ggagatagga atttgctgcet
tgcagctate cttectgtgt
tttgtaatge cacggttgag
gaattattag gccaccttet
aatactcagt gcagggaact
gectcaggty aaccacataa
atgttcaatyg gagcggcaca
tetttggttt cttcagaget
aatgagttta tggtaacaca
ctgactctca gccctacaga
atatgcctgyg gaagagactg
cttggccaag ttggaaggaa
ctaggaggta agaccagctg
cacaaactgce aggcatgtga
cttgaccage cgtggtggtyg
ttcaaggtct tgtgectatt
agtgttaatt tgatttttag
atatggagac tgagctgcat
ttatgatttc taaagtaaca
gcaatggcag tgacatgttt

DNA length = 894

Location/Qualifiers

1..894

mol_type =
organism =

tgtctgcaga
gggatttaat
tccggtcetaa
taaagccacyg
ccctgaaagt
atgaggcaaa
caatgatcga
agagactgga
tcctggeatyg
aaaaagctta
attaatgaga
tgcccaacte
atgtattact
tggaatttaa
ttatgacaag

moltype =

other DNA
Homo sapiens

gatggctece aatgettect
gacctttgat gccaacccat
gaccaaggtt cctgtgcagg
gagaagccte tcatcttatg
ggtgaagece agtgatgagg
gaggcaccte ctccaggtge
gactaagacg ggtataatcc
agatgggaag atgatggcag
ttattgtatt ggagggtgac
tttcttttaa tctcecttacte
atgagatgag tagagtaaga
tatgtttett tgattctaac
gagactagta aataaatttt
ttctgtettyg ataccttgtt
agagtaagtt ttaggttggg

DNA length = 5087

Location/Qualifiers

1..5087

mol_type =

organism

accgaggagg
agtctgageg
tgagttcceg
gggtcctece
gcatcgaatce
acctgecccee
gecagggtte
ggeegggege
cttecetttyg
gtgttctcta
tctetecagga
agaagtcact
cagttaccga

other DNA
Homo sapiens

gagettgegyg tgegttetgg
ttgcgttegyg ttteccgagy
getetecgea gggaagecte
accgctggee gacgcageca
ggcetgegag aagcaggtece
getgtecatyg tcegcagaate
gggctecgag gaggaggagg
cgggtecage gcagaccagg
gecttgggac tcagtgagga
tgatgttcte agtattgtta
tgcacttecct ccaaaacaga
tgctggagca gcacaaatct
aaaccaagaa aacaagctac

gtgagggect
gtctgttgaa
gaattggaac
agaaaaaaaa
ccectgggac
ttgccgaatce
aagaaatgta
caagcacaag
aacctatgac
atagcaggcc
agacactgce
tttectgect
agcccaacct
aagatttttce
atacaaatac
attgagagag
cecctttecty
cttacatcct
ttcettgggtt
cagtctagac
ttcccaagag
aatgagtttt
gtagggagtt
ggaaggttct
gcagtttgtt
ggatgacctt
ctaactttga
gttactccat
tttetgcata
aaatggccaa
ggtagttggg
ataaaagcag
gtcattttaa

gectetgtgt
atgacagcgt
accaggttcet
gcattgacaa
agctgeecett
gaaggtccag
ctgagaccca
attacggcat
caccctggge
aacgaacaca
tttgggtggg
acaattaatt
taaggcaaaa
atttatgcaa
atce

gaaagttgct
gtcttetgag
ctcttegtac
gecatgtcegg
atgaggtggg
tggcgegtet
cggeggggac
acgacgagga
acaatttgag
gggataaaaa
atcctcagac
tattgaaggg
aaagagactt

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2728

60

120
180
240
300
360
420
480
540
600
660
720
780
840
894

60

120
180
240
300
360
420
480
540
600
660
720
780

Jul. 18, 2024
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-continued

caattctgag cttttgcgat tacggcaaca ctggaaactt cgaaaagttyg gagataaaat 840
tcteggagat ctgagctaca gaagtgcagg atctctettt cctecatcatg gtacatttga 900
agtaataaag aatacagatc tcgatctgga taaaaagata cctgaagatt actgtcctct 960
tgatgtccaa attcctagtyg atttagaggg gtctgcatat atcaaggttt caatacaaaa 1020
acaggctcca gatataggtg acctcggcac agttaacctce ttcaaacgac ctttgcccaa 1080
atccaaacca ggttccccac attggcagac aaaattagaa gcggcacaga atgttcectcectt 1140
atgtaaagaa atttttgcac agctctctcg ggaagctgtt caaattaaat cacaagtccce 1200
tcacattgtg gtgaaaaacc agattatctc tcagcccttt ccgagettge agttatctat 1260
ttetttgtge cattcctcaa atgataagaa atcccaaaaa tttgctactg agaagcaatg 1320
tcecggaggac cacctttatg tectagagca taatttgcat ctactgatta gagagtttca 1380
taaacagacc ttgagttcca tcatgatgcc tcatccagca agtgcacctt ttggccacaa 1440
gagaatgaga ctttcgggtc ctcaagcettt tgataaaaat gaaattaatt cattacagtce 1500
cagtgaaggg cttctggaaa aaataattaa acaagcaaag catatttttc taaggagtag 1560
agctgctgca accattgaca gcttagcaag ccgaattgag gatcctcaga tacaggctca 1620
ttggtcaaat atcaatgatg tttatgaatc tagtgtgaaa gttttaatca catcacaagg 1680
ctatgaacaa atatgcaagt ccattcaact gcaattgaat attggagttg agcagattcg 1740
agttgtacat agagatggaa gagtaattac actgtcttat caggagcagg agctacagga 1800
ttttecttetg tectcagatgt cacagcacca ggtacatgca gttcagcaac tcgccaaggt 1860
tatgggctgg caagtactga gcttcagtaa tcatgtggga cttggaccta tagagagcat 1920
tggtaatgca tctgccatca cggtggccte cccaagtggt gactatgcta tttcagttceg 1980
taatggacct gaaagtggca gcaagattat ggttcagttt cctcgtaacc aatgtaaaga 2040
ccttccaaaa agtgatgttt tacaagataa caaatggagt catcttcgtg ggccattcaa 2100
agaagttcag tggaataaaa tggaaggtcg aaattttgtt tataaaatgg agctgcttat 2160
gtctgcactt agcccttgte tactatgatt ttttccagat gtttcctaaa gaagtttcecca 2220
gaaactttga cttgaaatgt ttgcagatca actataagca caaagaagag ataacttcca 2280
aaagagtgct gtttttaaaa ataataatta ggaaatgttt atttagcact ttcaaacttt 2340
tcactttata aatgacaagt gctttgaaat gcagaagttt atgtacagtt gtatatacag 2400
tatgacaaga tgtaaaataa tatgtttttc atgcagttta aaatattact aacttaaggg 2460
tttctatgtg ctttttaaaa tattccttcet ttgatgttga catcaaataa agtatgtggt 2520
ttaaaaaaat ctccaaatac ctttttttec ccccaaatac tttctaaact tttttttttt 2580
gagatggtat ctcactctgt agcccagtct ggagtgcagt ggtgtgatca tggttcactg 2640
cagtcttgac ctcccaggcet taggtgatce ttcectgtctca gectteccgag tagctgggac 2700
cacaggcatg cacaaccacg cctggctaat ttttgtattt tttataaaga cagggttttt 2760
ccatgttgcce caggctggtt tcgaactcgg ctcaagtgat ctacctgect ctgcctceccca 2820
aagtgctagg attacaggcg tgagccacca tgcccagcect actctaaatt attgataacc 2880
tcttecteca gttgtctect ttaagettte ctgggtctaa cctacatagg taatttaaga 2940
acatcctcag aaaggacagc tgaaggcaat aggaggcaga ttatctcttt agggcgtcct 3000
caagtttttt tggtctgttc tcecccacttga ttgacctcac cagttgagac acctagtgta 3060
tggctcatge ccageccttec acctgggatt ctceccagecte cacccagcag ccctggattg 3120
ctttctceccaa ttaaggcctt tceccatcaget ctcectgctttt tcaaagcgaa aaaactaatg 3180
gattagtggg ttatcttttc caaggaacag gtttgcactt cttggaaaaa gtgcctaaag 3240
tgtgcccatt aatatgagga tagatttagg ctcataagce ttttggtaac actgaaagta 3300
gtatcatata ggcaagctct ccttataagt aaggctttca atttttaaaa cagacatcct 3360
gctttaacaa tttgtaagat gactgtgcag taataaaagt cctttgtatt tctceccaccgt 3420
gttttcatta aagaaaaatg gagcttgtgg gccacgatag aacaactttg tgctttttte 3480
ccettetgat caagatcttg catctttcta tccatggaaa ttaaaataat tggtatgaat 3540
ttgcagttat ttaaaaatct tgagtgcttc aaaaattatt gttgcctgca aaatttgecct 3600
tggtcaatag gctaatctgc acaattccac tcacataagg agtcttttat gtgattttga 3660
aggctcaggce tagaagagtg agtctgagac ttttgctgaa tgaccagttt ttgtttatat 3720
aaacttctcce cattgcagat tgatactttg gtaaactaat aaaaatgaat tcctaaaatg 3780
aaattttgaa aagatacaaa ataaaagccc catttatttg attataactt gattaaattg 3840
catcaaatac tagaatttat agacagagtc tcactctgtt ccccaggctg gagtgcagca 3900
gcactgtttt ggctcactgce aacctctgec tectgggtte aaatgactct catgecctcag 3960
cctececgagt aactgggatt acaggtgtgt gccaccacga ccgtctaatt tttgtaattt 4020
tgataagagg gttttgccat cttggccagg ctggtcttga actcctggcce tcaattgatce 4080
cgceccaccte ggcecteccaa agtgctagga ttacaggcat aagccacagt gcccagecce 4140
cccaaatata aacatttctg aatgctttat tttttattte tctgecttgte atgaatcagt 4200
aacaaatcat ggaccaggac cacaccttga gtagaatggc tgagaataca tgtgcagata 4260
ctaccgtetg ttcttttaaa ccccatctga gtagagtggg ataactgaag actttacgtt 4320
cttcatgtct tactttcecct gtttggtacg tcgctgtagt gagtagccag taccgaccta 4380
aagaattgta gaaactaaag caaatgtgtg ggaaaatggt agcttagttg ctgtggtagc 4440
aattcttatg ccttgtattt atttacattt tctagtttaa tgttttaacc tgaatttcct 4500
ggagtttgaa ggatgtgcta tggaaacttg ggagacagtt tgaagaaaac caattagccc 4560
ctcaacaagt attaacaggt tggcaaggag ctgtgtttga atcttggctc tgctactgge 4620
ttgctgtatg aacttggcaa ggattctctg tgaacttgtt tccttatata taaatgaaga 4680
tagaggtgcce tcectctacta acctcagtgg tgattgagaa gtttcagtaa cgttggtaat 4740
aaatgttaaa ttctaaagta ctacataaat ataaagcatt aagcaagtgt gcttctaaga 4800
gtcaagccaa ttagaaaaaa tggttgagac accagctgta tttattagga gaaagcattt 4860
cagaatgtcc tgtattcata tttgtatgat gttttatata tggtgaagat attgagtgtt 4920
tttcatcaga tttctttgct ggaacaccat caaatcaaag ggataacctg attatctcat 4980
gttgatcagg aattgtaatt ggcccttaaa tgctgggatt acaggtatga gccaccatge 5040

ctggcctect taggtattge tgatgaataa aaacaggggce aactaca 5087
SEQ ID NO: 68 moltype = DNA length = 4472
FEATURE Location/Qualifiers

source 1..4472
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-continued

mol_type = other DNA
organism = Homo sapiens

SEQUENCE: 68

agtcaggggt aggagcggga gccgagagga ggcggaggag atggegtcecce agcecgecace 60
tcecceccaaa ccoctgggaga cccgcecgaat tecgggagece ggaccgggac caggaccggg 120
ccccacttte caatctgetg atttgggtece tactttaatyg acaagacctyg gacaaccage 180
acttaccaga gtgcccccac ctattcttec aaggccatca cagcagacag gaagtagcag 240
tgtgaacact tttagacctg cttacagttc attttcttet ggatatggtg cctatggaaa 300
ttcattttat ggaggctata gtccttatag ttatggatat aatgggctgg gctacaaccg 360
ccteegtgta gatgatctte cacccagtag atttgttcag caagctgaag aaagcagcag 420
gggtgcattt cagtccattg aaagtattgt gcatgcattt gectctgtca gtatgatgat 480
ggatgctace ttttcagetg tctataacag tttcagggct gtattggatg tagcaaatca 540
cttttcecga ttgaaaatac actttacaaa agtgttttca gettttgcat tggttaggac 600
tatacggtat ctttacagac ggctacagcg gatgttaggt ttaagaagag gctctgagaa 660
tgaagaccte tgggcagaga gtgaaggaac tgtggcatge cttggtgetyg aggaccgage 720
agctacctca gcaaaatctt ggccaatatt cttgttettt getgttatce ttggtggtce 780
ttacctcatt tggaaactat tgtctactca cagtgatgaa gtaacagaca gcatcaactg 840
ggcaagtggt gaggatgacc atgtagttgc cagagcagaa tatgattttg ctgccgtatc 900
tgaagaagaa atttctttcc gggctggtga tatgctgaac ttagctctca aagaacaaca 960
acccaaagtg cgtggttgge ttctggctag ccttgatgge caaacaacag gacttatacce 1020
tgcgaattat gtcaaaattc ttggcaaaag aaaaggtagg aaaacggtgg aatcaagtaa 1080
agtttccaag cagcaacaat cttttaccaa cccaacacta actaaaggag ccacggttge 1140
tgattctttg gatgaacagg aagctgcctt tgaatctgtt tttgttgaaa ctaataaggt 1200
tccagttgca cctgattecca ttgggaaaga tggagaaaag caagatcttt gatatcttte 1260
atgtttgcct gcagttgaac aatactttag agtacttttt aaaattattt ctcacaaaga 1320
aatgaatgta caatccaatg aaaacatttg ttattggcta tttcaggtgt tttgctgcta 1380
gaaattatta aagttacaca ctagtatgtt ggtctggtga cctggttaca ttttattata 1440
cacattattg gaccataagg acatttgttt cacctagatt ttaagattat ggagactgct 1500
gtcattttta tcttatttaa atctctaggt ttattggaag agtaagattg atgaactata 1560
gcatgcacag tttggtacag tagagatcat taatactttt aaaagttctg cattaattga 1620
cttggaatcc ttagaaatgg agtggtgaca tgtcagtatg agaacaggca aaaggtaaat 1680
tttttttttt ttttacaacc ttaagtaatc tcaataataa aattttctga tctgtattat 1740
atccagtgtt gggtttatat tttcacccac aaacaactga cactgctatc ttttactgta 1800
tttttaaaaa tttaatttga aaaggtcacc cagaagcatt ctgaaggaaa tggttctaga 1860
attatagagt atgtagccct aatagttttc cctcecctagca aaaagtctga aatttatctt 1920
tcttacaaac tgttccattt cttctaagga tcccttaatt atttatctet ttaageccagg 1980
catggtggct cacgcctgta atcccagcac tttgggagge tgaggcgggce agatcacctg 2040
aggttgggag ttcaagacca ccctgaccaa catggagaaa ccccatcttt acgaaaaata 2100
caaaattagc taggtgtggt ggcacatgcc tgtaatccca gctactcggg aggctgagge 2160
aggagaattg cttgaacccc aggaggcgga ggttacgctg agccggagat ctcgecattg 2220
cacttcagcce tgggcaacaa aagcgaaact ccatctcaaa aaataaaatt atttatttct 2280
ttaaaatatg actagttttc atactgggtg aatcagaagt atatgaaagg tatactttct 2340
tttcctacaa caaatacttg agttcttttg agtttgcact taatgatata atcagttata 2400
atagtaattt ttaatatttt catagattgt ttgcttctac cttgtgtaat tttttaaatt 2460
ccatatttag gatgctctgt aaatattgaa aatgtgtcac attggataca tttttetttt 2520
aggtttagtt tttactactg agacttattt atagtcttag tgctctattg ccatttagaa 2580
tatgataatc ctcatgcctt taatctcage actttgggag gccaaggcgg gcggatcacce 2640
tgcggtcagg agtttgagac cagcctggcec aacacggtga aaccctgtcect ctactaaaaa 2700
tacgaaaatt agctgggtgc agtggcgtgc acctgtagte ccagctactc aggaggctga 2760
ggcaggagaa tcacttgaac ccgggaggca gaggttgcag ggagctgaga tcatgccact 2820
gcactccage ctaggggaca gagcaagact ctgtctcaaa acaaacaaac aaaaaataat 2880
aatacgataa tgctatttga cgtgtttttt ggtttataat gattttaaat gcagttaact 2940
ttcagtacac tgaatatttc cccagaaaat tggaaacttc atatacttgg ctacgaacat 3000
actacagagt aatactatca ggaatacagg tgtataagaa tacatttata gatattgttg 3060
aaaactttga actgtttgat aaaaattgtg atttagtatt ttttcttttg tetttttttg 3120
aaacggagtc tcactctgtc gcccaggctg gagtccagtg gcgcgatcte ggctcactge 3180
aagctecegece teccecgggtte acgccattcet cctgectcag ccteccgagt agctgggact 3240
acaggcgcect gccaccaggce ccggctaatt ttttttgtat ttttagtaga gacggggttt 3300
caccgtgtta cccaggatgg tcectccatcte ctgacctegt gatgagcccg ctteggtcecte 3360
ccaaagtgtt gggattacag gcgtgagcca ccgcacccag cgatttagta tttttttcta 3420
atagactatg ttcaacaaat aagtaattct cgaatagttc agattaaaac atacaggaac 3480
caagtacata cccagcatag aagaacttta ctaaaggctt cttggaaagc ccttttttga 3540
aacgacagta tcgtaagtaa catatcattt ataatagaaa tcttgaccca gtgcagaaaa 3600
ataaatatag taaaatttat ttatctttgg ccagttttcce aacacccagg tattagcctt 3660
gaagttgaag agataaggtt tcttgtatat tatttttcat ttgtgttcta caattaaagg 3720
ttetgetttg atttgtcaga taatttatag aaattttgtt ctcaaaacaa atgtttgata 3780
aaacagatta ttaaatttgg ggttgagatg tctaaattga atgctagaag taaagtagaa 3840
gtgaccacta ttaaagatgt atagggagaa gagtacagca caaagtgata aaatagtgac 3900
acttttgtag gggtgtttat tgtttggtta agtctgctaa attacggtat gcattatctg 3960
gtgactattt gtgcctgaaa attcgttttg tattaaaatt ctggagaagg aattcaggac 4020
tagaataaag agaaattttg taaccttttt tatcatgaca gttttagaat aattttttta 4080
gctgagatta aatgttcaag gctccaatat tatttttagg aacttattta aggagtgcta 4140
ctttacagaa attactaaca caccaaaaca ttattaatta aataaaatat aagtttacaa 4200
taataaaaca tgtttctttt aatttttctg attatatttt atgagttcag aaaggaaatg 4260
gtaaaagaac tatacatttt catgttttaa cattttatgt acgtacttga ttctgtctgt 4320
gtcataatta cacatttact tgaacacagc tatcctttat cttgtgcttt ctttaataga 4380
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aaaatgaaca gaaactgaat gcagttaaat ttttattttt agtaggttgt gaagttactt 4440

ttactggaga aataaaaata tgttaaactt ga 4472
SEQ ID NO: 69 moltype = DNA length = 1593

FEATURE Location/Qualifiers

source 1..1593

mol_type = other DNA
organism = Homo sapiens

SEQUENCE: 69

atggaggagg actcactcta cttgggtggt gagtggcagt tcaaccactt ttcaaaactc 60
acatcttcte ggctegatge agettttget gaaatccage ggacttctet ccctgagaag 120
tcaccactcet catgtgagac ccgtgtecgac ctetgtgatg atttggttece tgaggcaaga 180
cagcttgete ccagggagaa gettcctetg agtagcagga gacctgetge ggtggggget 240
gggctccaga atatgggaaa tacctgctac gtgaacgett ccttgcagtg cctgacatac 300
acaccgccce ttgccaacta catgctgtcee cgggagcact ctcaaacgtyg tcatcgtcac 360
aagggctgca tgctctgtac tatgcaaget cacatcacac gggccctceca caatcctgge 420
cacgtcatce agccctcaca ggcattgget getggettece atagaggcaa gcaggaagat 480
geecatgaat ttctcatgtt cactgtggat gccatgaaaa aggcatgect tcccgggcac 540
aagcaggtag atcatccctce taaggacacc accctcatee accaaatatt tggaggctac 600
tggagatcte aaatcaagtg tctccactge cacggcattt cagacacttt tgacccttac 660
ctggacatcg ccctggatat ccaggcaget cagagtgtece agcaagettt ggaacagttg 720
gtgaagcceyg aagaactcaa tggagagaat gectatcatt gtggtgtttg tctccagagg 780
gegecggect ccaagacgtt aactttacac acctctgeca aggtcctcat ccttgtattg 840
aagagattct ccgatgtgac aggcaacaag attgccaaga atgtgcaata tcctgagtge 900
cttgacatgce agccatacat gtctcagcag aacacaggac ctcttgtceta tgtectctat 960
gctgtgetgg tcecacgetgg gtggagttgt cacaacggac attacttctce ttatgtcaaa 1020
gctcaagaag gccaatggta taaaatggat gatgccgagg tcaccgccgce tagcatcact 1080
tctgtectga gtcaacaggce ctacgtcecte ttttacatce agaagagtga atgggaaaga 1140
cacagtgaga gtgtgtcaag aggcagggaa ccaagagccce ttggcgcaga agacacagac 1200
aggcgagcaa cgcaaggaga gctcaagaga gaccaccect gectecagge ccccgagttg 1260
gacgagcact tggtggaaag agccactcag gaaagcacct tagaccgctg gaaattccett 1320
caagagcaaa acaaaacgaa gcctgagttce aacgtcagaa aagtcgaagyg taccctgect 1380
ccecgacgtac ttgtgattca tcaatcaaaa tacaagtgtg ggatgaagaa ccatcatcct 1440
gaacagcaaa gctccctgct aaacctcectet tegtcgacee cgacacatca ggagtccatg 1500
aacactggca cactcgette cctgcgaggg agggccagga gatccaaagyg gaagaacaaa 1560

cacagcaaga gggctctgcet tgtgtgccag tga 1593
SEQ ID NO: 70 moltype = DNA length = 7351

FEATURE Location/Qualifiers

source 1..7351

mol_type = other DNA
organism = Homo sapiens

SEQUENCE: 70

aggccccacg cgccgeccceg ctectecgee ggategtetyg tgggtgagte tcegagecagg 60
aggctectgag ccagtggcga ttggctgacg cggtggetge gcactceggece tgagaaacte 120
ggcaagcgeyg cagtgtcgac tcceceggtet atgccaggeg catctcagat accagcattg 180
ccaccggtgg gtagaacact aagtgggetce ttggagtcecee tgattccaga acttgactct 240
tggatgacat ttctggacct gectctgggee agagaggaga ccacttccect taagggaacg 300
aggtctcact atattgccca gactggtcte gaactcctgg gctcaaacag tcccectgeg 360
ttggectceee aaagtgatgg aattacaggt gtgaatcact gcatctgact atggcaagga 420
tctetgtcac tgagctaatc caaaagtaaa tgagaaactt agaaaaagat tgccaattce 480
aaatcaacat atttagagaa aattggaaaa ggagaagctt actacagctt tatttgagga 540
ctttttaaag aacgctgggt tctatctgtg agetgcaaat cttggagcaa aaaccagaga 600
cattgccaga gcaaacaaga acagaaatac aaatggagaa ctggtcaaaa gacataaccc 660
acagttatct tgaacaagaa actacgggga taaataaaag tacgcagcca gatgagcaac 720
tgactatgaa ttctgagaaa agtatgcatc ggaaatccac tgaattagtt aatgaaataa 780
catgtgagaa cacagaatgg ccagggcaga gatcaacgaa ttttcagatc atcagttctt 840
atccagatga tgagtctgtt tactgcacta ctgaaaaata caacgttatg gaacatagac 900
ataatgatat gcattatgaa tgtatgactc cttgtcaagt tacttcagac tcagataaag 960
agaagacaat agcatttctt ctaaaagaat tggatattct cagaacaagc aataaaaagc 1020
ttcagcagaa attggctaaa gaagataaag aacagagaaa actaaagttt aagctggaac 1080
tccaagagaa agaaacagaa gctaaaattg ctgaaaagac agcagctctyg gttgaagaag 1140
tgtattttgc gcagaaggaa cgtgatgaag ctgttatgtc tagactgcaa ttagccattg 1200
aggagagaga tgaagcaatt gcacgagcca agcatatgga aatgtctcta aaagtgctag 1260
aaaatattaa ccctgaagaa aatgacatga cattacagga attactgaac agaataaaca 1320
atgcagacac agggatagct attcagaaga atggagctat aattgtggat agaatctaca 1380
agaccaagga atgtaaaatg agaataactg cagaagaaat gagtgcacta atagaagaac 1440
gggatgctge cttgtctaag tgcaaacggt tagagcagga gcttcatcat gtgaaagage 1500
agaaccagac ttcagcaaac aacatgagac atctgactge tgaaaacaat caagaacgtg 1560
ctctgaaggce aaagttgtta tctatgcaac aagccagaga aactgcagtt caacagtaca 1620
aaaaactgga agaggaaatc cagacccttc gagtttacta cagtttacac aaatctttat 1680
ctcaagaaga aaatctgaag gatcagttta actataccct tagtacatat gaagaagctt 1740
taaaaaacag agagaacatt gtttccatca ctcaacaaca aaatgaggaa ctggctactc 1800
aactgcaaca agctctgaca gagcgagcaa atatggaatt acaacttcaa catgccagag 1860
aggcctecca agtggccaat gaaaaagttc aaaagttgga aaggctggtg gatgtactga 1920
ggaagaaggt tggaaccggg accatgagga cagtgatctg attgaaaaaa aacgacagtc 1980
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tggggaagcg atcacatctg gtgaccaggc tgcttcattce aacactgtgt aaacaccaaa 2040
gccttaactt agcaaacagt tgttagaagt gggacactcc aaccacattc caagctgaga 2100
taaaatcaaa tcacaaatgt ttaaccactt tgctgctgac ttgagttatt tatccaaata 2160
tattaactat agacttttac caatgggtag ctataaggtt acagcttatt ttgtaactat 2220
tttatatctc aatatcttta atataaatct ttttactgag agatcattat agaaacatgt 2280
taaagttggt taggatcata tcttcacata tggcccttte tgaatcaaag tgcggcaaag 2340
taaatattgt ctaagcttta atccactgtg ttaggtcaaa acttcaaata catgcatttt 2400
tcaatatagg gtatatttct taactgatga gagaggctta gacatgagtg tgtagtcttce 2460
cttcaatgcg tgtatgtaat ctttgttagt ataaaagata ttaaatatag gtgccaagaa 2520
ttaaatgtat aatttgttta ataagagatg gatatattaa aattacattc atcaaggcat 2580
gatttttgtt tcactacaaa taatgcaaac tgttttcaat aaaaagagga gactgttaat 2640
gtgtacttat aaattcacat tgtcagtatt ttttaatatt gggtctgaat aattatctga 2700
attctactta agctataagt ctctgtcatt tttgcttgaa aattagcatg cctctgtctt 2760
aaaagagacc atcaaaccta ttaagtattc ttattgttta tcttttttta attgccattt 2820
gatttttatt gtggaggagg aggatctaat atataatatt caatacaatt gtaatgtaga 2880
aatataagaa tttagaaaaa agtaaacttg ccatttggtt aaggttacct gctttttatt 2940
ttattccaga aataagatag ttacagcata gcagtcatat gaagttatga atagaactga 3000
gatttttatg taattagtta taggcaaaat actttcatat ttttagatta gacagacgaa 3060
agaccaagag gaaatgactg tgcctggaac aggatgaaat agacaagtag agatttaatt 3120
agcaaaaatt ttgtagggaa gtaaaatttt ttctaagtct atacgttttt aattcatctt 3180
taagattgag ctaaattatc taccattgcc tatttacagg ataagtacat tcaggacaat 3240
ttattgtacc attctttcat ataccatagc agattatcca tttcaatttt tttttactcc 3300
acaggaaaat gtaagctact ttgtcataga tcacaaaaga atcataatgc taacaaactc 3360
tatttcttce ttattaaatc tgtatccatt aaagtaactt ttttaactat gagaattaga 3420
aaataaggga caacaggggdt taaaaataaa ctgatttaat ttgctctata gtcctaaaga 3480
gaattatatc ctctcataga ccaatgactc tataatagag aaatatgtaa tgatttggtc 3540
atgcatggag tcttgtctect gggctcectatt tgaaacgtgt aacagctccce tatgtgaaga 3600
aacattatct ttaaagtcat ctgggaggtg caggtaagta aagagaaaca atttttgtca 3660
caaagtagtc cattcctgat ctcacttaaa ataaatcaca agtaaatttg aattttcggt 3720
ttaatgttga aagcagatga acttttcttg agttattttg tcttttagaa tacacaaaat 3780
atagtataaa gacatttcac aatttccaaa caaatctttc tacgcttaaa tgatcaaatt 3840
agaaaaacca attcctataa ttaatatgca gaacttttat agaatatgat attataaagt 3900
taaatttgca aaataattct aacatccact attgttcagt ataggtaatc tcccaaaaat 3960
atcacatcct cttgaaaatg aattgtctac aaaatttcaa atgcaaagta ttacagccaa 4020
atattatctt aattaatttc ttacacttaa aagtgtccat caacagtgtg tcagatggtc 4080
tttatatatt ttttctgtat gaaggaatag ccttgcctac tgaagatagg ttctctatgt 4140
attcaacaat aatgcaactt tagaagtatt ccacactgct gagaaatgtt gctttgagtt 4200
tgctttacac atcatcaact ctaaatccta tagtaacatg agaattcact tcttecttgta 4260
aaaataagta atttacagga aaggcaaaat gctaatacta acatttgtag cacttgatga 4320
tttacaaagt ccttttacat ctgttttttc atttgatcct atcgacaatc ataataataa 4380
taaattatat atataaccca tataataacg atggtgatga taattttagt attactgtca 4440
ttataattat tattatattc attctacaga tgaggaaaca gactcagtaa gccttggaat 4500
ttgccaagga ctggctagga cctagaacta agatcttata accacactcc atgcaactat 4560
gagtctctaa atctctctgt aagaaaaaaa tttcaaagta aagattttac tcttgcaatt 4620
tctgttgtga tagtaccatc tcetttcacat actacataca aattccctaa taatcaaaag 4680
attgtacaca tttttttcaa tgaagtacaa taatgtgaac tgcatgtgta aacagcatca 4740
cattattacc acctctctat ggtattatag tggcagtatg ctttgcctca gecttcacta 4800
attaggaata ttgtgacaat tcattgctaa taaaacataa catgagtctc tttgtactgt 4860
ttttaatttg gcctgatget aaaacctatc agcttagttt tttaacatgg tagtctaaac 4920
ttcaaggctt gctctatcte ctagagcaat ttagagctaa aaccagtaat aagcaaagtt 4980
attggttata agcaaggtat aagcagttaa agcaaagtta ttaattatta atatatgaga 5040
atttaaaatt ttataaataa gttagaaatt attaatgtat tttaaatatg gagtaaaata 5100
ttttgctaat ttttttcaat gataaagttg atcctttgta tatttcctta ttcaaataaa 5160
ttcagtcatc ttcttatcag gttgcttatt tatataattt gtttatttta ttaaaaatct 5220
agaatattaa agatttatac ttttaatatt gaatatagtt tcgtagaaaa acattttata 5280
tgtactattc ttaaagatca caattatttt taaactttct attttcaaat acttgtgatt 5340
aataaggcat tctatgatga aatagccatg gcttatatat ttttgtcttt tcacatatga 5400
tgtgtttgga acccaaattt tttactgatt ttattgtgtt gttggtaact agtatttaca 5460
gctaacctat ctattcatat tttacatata tatatatata tatacatgca cacacaccga 5520
tacatttacc ttttaaaaaa atgatttata agtgaactgt taggctccag tgatttcagt 5580
gttttgttca tgttttattg gaaatgcacg tggtttctta ggcttttaaa caaatacatg 5640
gaatggttga aagatttatt ttgctcgtgc ttagctaaat atgtcatctc tagaaaagat 5700
gtggtttgtt ttggcactgt tttaaaaact caaatatttt aaacatttgt taagttggag 5760
cttgcacatt taaaccagca gcatacgttc cagaagagca tctcaagtta ccaaattttt 5820
tgtaatcctt ttactagaaa aatctttttt gaagagtttt tcttgtgctt gecttecggcag 5880
catatatact gaaattagaa aaagaaaact tttctttttt attatatatt ttagtgtaag 5940
ttaagttaaa cttctaaaag ttgaattatt taatgtagga cttcataaat agtatttgac 6000
aatgataaat gtgtattttt gagaatcatt aaaatgtata caatgatatt cctttgcaga 6060
agtcttaata tgcataattt ttaatctaat tgtcttctaa atatagtttt ggtgtatget 6120
ggtattttag aagccaccaa tttctggact atctgattat taacaaagat gtattttaat 6180
gcacaaactc aaatgtttaa aatatatatt tactttgtac tcaaataaaa tcccctattg 6240
caaatcctat acatatttca atgcaattct tatacatcga tcttaatcaa atttataaat 6300
gtacaatcct gaagacagtg tactagatat gcactataaa atatattgca gtaaggaaac 6360
agattaagtt cactgtcaaa ctgtctgact tccttaacaa atttaataaa gataaatgtce 6420
aatatgaaca aatttgttag gtaccttagg aatctttcaa aactatttag atataaaata 6480
aaattatagt aataaaatat tgaagagaaa tatcattttt agtgaatatg gttagaaaga 6540
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acataagaag tgagatcaaa ttattttaat taaaaaaata ggccaggtgc gatggctcac 6600
gcctgtaate ccagcatttt gggaggcecga ggcgggcgga tcacaaggtc aggagattga 6660
gaccatcctg gctaacacgg tgaaaccccg tcectctactaa aaaaagtaca aaaaagaagt 6720
tagcecgggeg tggtggcggg cgcctgtagt cccagctact tgggaggctg aggcaggaga 6780
atggcgtgaa cccggaaggce agagcttgca gtgagccgag atcacgccat tgcactccag 6840
cctgggtgac agagtgagac tgtctcaaat aataataata ataataataa taataataat 6900
aataataata gactgactca aatctaccat aaagcacctc tactcatttt ggaatatgta 6960
cgtggaattt tgcttcaata gctgaaatct aaaaacactc tttcetgttge atttgattat 7020
tcaatcatga taaggtaaat gtaaacagac tgtgtagcac tctatcacct ggagtgaact 7080
tagaatttac agcttagagt acatgactaa aagaggaatg gagtggaagt gggcagtagg 7140
tgtctttggg gcaaaaattc tataaactgg tgttatctaa actatcacat tactttgtta 7200
aattattgtt tcatcacgta tgacctttgt gatttgtcac acattttact tctacatatg 7260
cacataattg taattttttt aactttaaaa agtcaattat gtttaagaaa atttttaaaa 7320

taagaatgaa cgtatgtgat atttactgtg a 7351
SEQ ID NO: 71 moltype = DNA length = 1187

FEATURE Location/Qualifiers

source 1..1187

mol_type = other DNA
organism = Homo sapiens

SEQUENCE: 71

cceccagagge agtggcaaga ggaggtggeg geggtggtag tggtgggete ctgcatgace 60
gacctggteca gtcttactte tcegtttgcca aaaactggag aaaccatcca tggacataag 120
ttttttattg gctttggagg gaaaggtgcc aaccagtgtyg tccaagcetge tcggettgga 180
gcaatgacgt ccatggtgtg taaggttggce aaagattctt ttggcaatga ttatatagaa 240
aacttaaaac agaatgatat ttctacagaa tttacatatc agactaaaga tgctgctaca 300
ggaactgctt ctataattgt caataatgaa ggccagaata tcattgtcat agtggctgga 360
gcaaatttac ttttgaatac ggaggatctg agggcagcag ccaatgtcat tagcagagec 420
aaagtcatgg tctgccagcet cgaaataact ccagcaactt ctttggaagce cctaacaatg 480
geecgcagga gtggagtgaa aaccttgttc aatccagccce ctgccattge tgacctggat 540
cceccagttet acaccctete agatgtgtte tgetgcaatg aaagtgagge tgagatttta 600
actggectca cggtgggcag cgctgcagat getggggagyg ctgcattagt gctcttgaaa 660
aggggctgece aggtggtaat cattacctta ggggctgaag gatgtgtggt gctgtcacag 720
acagaacctg agccaaagca cattcccaca gagaaagtca aggctgtgga taccacgggt 780
gectggtgaca getttgtggg agetectggece ttctacctgg cttactatcce aaatctgtee 840
ttggaagaca tgctcaacag atccaatttc attgcagcag tcagtgtcca ggctgcagga 900
acacagtcat cttaccctta caaaaaagac cttccgetta ctetgttttg attgetatta 960
gtcccaaaat aaatatacct gggaataaaa tgtacttggg ggtggctgct cctggctaat 1020
gcttattaga aaatgtccte gtceccccttte tttgcaaata ttagttcecttt tacgaagtca 1080
tcectcaaget tcaatttatt tataacgatg attcttttge tttcecatgca tttgcacaaa 1140

acaaccagaa ttaaagattc cacaaccaag atctgtacaa acataaa 1187
SEQ ID NO: 72 moltype = DNA length = 2415

FEATURE Location/Qualifiers

source 1..2415

mol_type = other DNA
organism = Homo sapiens

SEQUENCE: 72

gtcatttgaa gactctcttyg gaagagatag cgtcttgetg caacctgcag tcccagcaga 60
aaaaccttgt gatccttgtt gecgggcgaca tggaggacga ctcactctac ttgggaggtg 120
agtggcagtt caaccacttt tcaaaactca catcttcteg gccagatgca gettttgetg 180
aaatccageg gacttctete cctgagaagt caccactcte atctgaggece cgtgtcgace 240
tctgtgatga tttggetect gtggcaagac agettgctee caggaagaag cttectctga 300
gtagcaggag acctgctgeg gtgggggctg ggctccagaa tatgggaaat acctgctacg 360
agaacgctte cctgcagtge ctgacataca caccgccect tgccaactac atgetgtcce 420
gggagcactce tcaaacatgt cagcgtccca agtgctgcat getctgtact atgcaagetc 480
acatcacatg ggccctecac agtcctggte atgtcatcca gecctcacag gcattggetyg 540
ctggctteca tagaggcaag caggaagatg cccatgaatt tctcatgtte actgtggatg 600
ccatgaaaaa ggcatgectt cccggcecaca agcaggtaga tcatcactcet aaggacacca 660
cccteatcca ccaaatattt ggaggetget ggagatctca aatcaagtgt ctccactgee 720
acgggattte agacactttt gacccttacc tggacatcge cctggatatc caggcagcte 780
agagtgtcaa gcaagctttyg gaacagttgg tgaagcccga agaactcaat ggagagaatg 840
cctatcattg cggtetttgt ctccagaggg cgecggecte caagacgtta actttacaca 900
cttetgecaa ggtectcate cttgtcttga agagattcete cgatgtcaca ggcaacaaac 960
ttgccaagaa tgtgcaatat cctgagtgcc ttgacatgca gccatacatg tctcagcaga 1020
acacaggacc tcttgtctat gtcecctcectatg ctgtgctggt ccacgetggg tggagttgte 1080
acgacggaca ttacttctct tatgtcaaag ctcaagaagg ccagtggtat aaaatggatg 1140
atgccaaggt cactgcctgt agcatcactt ctgtcctgag tcaacaggcce tatgtectet 1200
tttacatcca gaagagtgaa tgggaaagac acagtgagag tgtgtcaaga ggcagggaac 1260
caagagccct cggcegetgaa gacacagaca ggcgagcaac gcaaggagag ctcaagagag 1320
accacccctg cctecaggca cccgagttgg acgagegett ggtggaaaga gccactcagg 1380
aaagcacctt agaccactgg aaattcccce aagagcaaaa caaaacgaag cctgagttca 1440
acgtcagaaa agtcgaaggt accctgectce ccaacgtact tgtgattcat caatcgaaat 1500
acaagtgtgg gatgaaaaac catcatcctg aacagcaaag ctccctgcta aacctcectcett 1560
cgacgacceg gacagatcag gagtcegtga acactggcac cctegettet ctgcaaggga 1620
ggaccaggag atccaaaggg aagaacaaac acagcaagag ggctctgett gtgtgccagt 1680
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gatctcagtyg gaagtgccga cccacacgta ggggtgaacg cacacacaca cacgcacaaa 1740
tacacccaca agcgcgcacg caaacacaca cacacacaca aacacgaaca ccgtcaatcce 1800
tacataaagt aatgaggagt ccaagtttct gtctctacaa cagggacaac tggatagtga 1860
tggctgcatce tcaggatgag cccacacatg ggaaacatca agttttgggg tcgtgagtcet 1920
tcecgaaccte tggagagact gtctgtgtgt ttgtgttcat ggtagatgac attcactgtg 1980
tatttctgaa tatgacctac tgacgtgtag gtttgagtgt gaggttattg caggggactc 2040
ggtttcctat tttectettgg ggtgtgttte attcgtcagt tgttgggegg cacgagaagg 2100
tgaaattttg ctcatgtggc acatccatgg atcattctcg ccaccttgaa tagtggaaac 2160
tggaatgcat ttagaagata ggaacggtgc tcttctttcect taccctggect caccgttttt 2220
acattggttt ctgaatggac ctcaggcgcc ctgggacttg tgctcecttgct ggaacccaca 2280
taacgccgga aacagacaga ccgacttgcece tgtttcacga tgtccaattc caatgagtcecg 2340
aaatggaaaa ttttcccact ggcatgtcag tcatttggaa ataagtcgta ttgataataa 2400

aggaaatcaa acaca 2415
SEQ ID NO: 73 moltype = DNA length = 13992

FEATURE Location/Qualifiers

source 1..13992

mol_type = other DNA
organism = Homo sapiens

SEQUENCE: 73

atcagttact gtgttgactc actcagtgtt gggatcacte actttcccece tacaggacte 60
agatctggga ggcaattacc ttcggagaaa aacgaatagg aaaaactgaa gtgttacttt 120
ttttaaagct gctgaagttt gttggtttct cattgttttt aagcctactg gagcaataaa 180
gtttgaagaa cttttaccag gtttttttta tcgctgcctt gatatacact tttcaaaatg 240
ctttggtggyg aagaagtaga ggactgttat gaaagagaag atgttcaaaa gaaaacattc 300
acaaaatggg taaatgcaca attttctaag tttgggaagce agcatattga gaacctctte 360
agtgacctac aggatgggag gcgcctecta gacctecteg aaggectgac agggcaaaaa 420
ctgccaaaag aaaaaggatc cacaagagtt catgccctga acaatgtcaa caaggcactyg 480
cgggttttge agaacaataa tgttgattta gtgaatattg gaagtactga catcgtagat 540
ggaaatcata aactgactct tggtttgatt tggaatataa tcctccactg gcaggtcaaa 600
aatgtaatga aaaatatcat ggctggattg caacaaacca acagtgaaaa gattctcctyg 660
agctgggtece gacaatcaac tcgtaattat ccacaggtta atgtaatcaa cttcaccace 720
agctggtetyg atggectgge tttgaatget ctcatccata gtcataggec agacctattt 780
gactggaata gtgtggtttg ccagcagtca gccacacaac gactggaaca tgcattcaac 840
atcgccagat atcaattagg catagagaaa ctactcgatce ctgaagatgt tgataccacce 900
tatccagata agaagtccat cttaatgtac atcacatcac tcttccaagt tttgectcaa 960
caagtgagca ttgaagccat ccaggaagtg gaaatgttgce caaggccacc taaagtgact 1020
aaagaagaac attttcagtt acatcatcaa atgcactatt ctcaacagat cacggtcagt 1080
ctagcacagg gatatgagag aacttcttcc cctaagccte gattcaagag ctatgectac 1140
acacaggctg cttatgtcac cacctctgac cctacacgga gcccatttcece ttcacagcat 1200
ttggaagctc ctgaagacaa gtcatttggce agttcattga tggagagtga agtaaacctg 1260
gaccgttatc aaacagcttt agaagaagta ttatcgtgge ttcectttectgce tgaggacaca 1320
ttgcaagcac aaggagagat ttctaatgat gtggaagtgg tgaaagacca gtttcatact 1380
catgaggggt acatgatgga tttgacagcc catcagggce gggttggtaa tattctacaa 1440
ttgggaagta agctgattgg aacaggaaaa ttatcagaag atgaagaaac tgaagtacaa 1500
gagcagatga atctcctaaa ttcaagatgg gaatgcctca gggtagctag catggaaaaa 1560
caaagcaatt tacatagagt tttaatggat ctccagaatc agaaactgaa agagttgaat 1620
gactggctaa caaaaacaga agaaagaaca aggaaaatgg aggaagagcc tcttggacct 1680
gatcttgaag acctaaaacg ccaagtacaa caacataagg tgcttcaaga agatctagaa 1740
caagaacaag tcagggtcaa ttctctcact cacatggtgg tggtagttga tgaatctagt 1800
ggagatcacg caactgctgce tttggaagaa caacttaagg tattgggaga tcgatgggca 1860
aacatctgta gatggacaga agaccgctgg gttcttttac aagacatcct tcectcaaatgg 1920
caacgtctta ctgaagaaca gtgccttttt agtgcatgge tttcagaaaa agaagatgca 1980
gtgaacaaga ttcacacaac tggctttaaa gatcaaaatg aaatgttatc aagtcttcaa 2040
aaactggccg ttttaaaagce ggatctagaa aagaaaaagc aatccatggg caaactgtat 2100
tcactcaaac aagatcttct ttcaacactg aagaataagt cagtgaccca gaagacggaa 2160
gcatggctgg ataactttge ccggtgttgg gataatttag tccaaaaact tgaaaagagt 2220
acagcacaga tttcacaggc tgtcaccacc actcagccat cactaacaca gacaactgta 2280
atggaaacag taactacggt gaccacaagg gaacagatcc tggtaaagca tgctcaagag 2340
gaacttccac caccacctce ccaaaagaag aggcagatta ctgtggattc tgaaattagg 2400
aaaaggttgg atgttgatat aactgaactt cacagctgga ttactcgctc agaagctgtg 2460
ttgcagagtc ctgaatttgc aatctttcgg aaggaaggca acttctcaga cttaaaagaa 2520
aaagtcaatg ccatagagcg agaaaaagct gagaagttca gaaaactgca agatgccage 2580
agatcagctc aggccctggt ggaacagatg gtgaatgagg gtgttaatgce agatagcatc 2640
aaacaagcct cagaacaact gaacagccgg tggatcgaat tctgccagtt gctaagtgag 2700
agacttaact ggctggagta tcagaacaac atcatcgctt tctataatca gctacaacaa 2760
ttggagcaga tgacaactac tgctgaaaac tggttgaaaa tccaacccac caccccatca 2820
gagccaacag caattaaaag tcagttaaaa atttgtaagg atgaagtcaa ccggctatca 2880
gatcttcaac ctcaaattga acgattaaaa attcaaagca tagccctgaa agagaaagga 2940
caaggaccca tgttcctgga tgcagacttt gtggccttta caaatcattt taagcaagtce 3000
ttttctgatg tgcaggccag agagaaagag ctacagacaa tttttgacac tttgccacca 3060
atgcgetate aggagaccat gagtgccatce aggacatggg tccagcagtce agaaaccaaa 3120
ctctccatac ctcaacttag tgtcaccgac tatgaaatca tggagcagag actcggggaa 3180
ttgcaggctt tacaaagttc tctgcaagag caacaaagtg gcctatacta tctcagcacce 3240
actgtgaaag agatgtcgaa gaaagcgccce tctgaaatta gccggaaata tcaatcagaa 3300
tttgaagaaa ttgagggacg ctggaagaag ctctcctcecce agectggttga gcattgtcaa 3360
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aagctagagg agcaaatgaa taaactccga aaaattcaga atcacataca aaccctgaag 3420
aaatggatgg ctgaagttga tgtttttctg aaggaggaat ggcctgccct tggggattca 3480
gaaattctaa aaaagcagct gaaacagtgc agacttttag tcagtgatat tcagacaatt 3540
cagcecagte taaacagtgt caatgaaggt gggcagaaga taaagaatga agcagagcca 3600
gagtttgctt cgagacttga gacagaactc aaagaactta acactcagtg ggatcacatg 3660
tgccaacagg tctatgccag aaaggaggcce ttgaagggag gtttggagaa aactgtaage 3720
ctccagaaag atctatcaga gatgcacgaa tggatgacac aagctgaaga agagtatctt 3780
gagagagatt ttgaatataa aactccagat gaattacaga aagcagttga agagatgaag 3840
agagctaaag aagaggccca acaaaaagaa gcgaaagtga aactcecttac tgagtctgta 3900
aatagtgtca tagctcaagc tccacctgta gcacaagagg ccttaaaaaa ggaacttgaa 3960
actctaacca ccaactacca gtggctctge actaggctga atgggaaatg caagactttg 4020
gaagaagttt gggcatgttg gcatgagtta ttgtcatact tggagaaagc aaacaagtgg 4080
ctaaatgaag tagaatttaa acttaaaacc actgaaaaca ttcctggcgg agctgaggaa 4140
atctctgagg tgctagattc acttgaaaat ttgatgcgac attcagagga taacccaaat 4200
cagattcgca tattggcaca gaccctaaca gatggcggag tcatggatga gctaatcaat 4260
gaggaacttg agacatttaa ttctcgttgg agggaactac atgaagaggc tgtaaggagg 4320
caaaagttgc ttgaacagag catccagtct gcccaggaga ctgaaaaatc cttacactta 4380
atccaggagt ccctcacatt cattgacaag cagttggcag cttatattgce agacaaggtg 4440
gacgcagctce aaatgcctca ggaagcccag aaaatccaat ctgatttgac aagtcatgag 4500
atcagtttag aagaaatgaa gaaacataat caggggaagg aggctgccca aagagtcctg 4560
tctcagattg atgttgcaca gaaaaaatta caagatgtct ccatgaagtt tcgattattce 4620
cagaaaccag ccaattttga gcagcgtcta caagaaagta agatgatttt agatgaagtg 4680
aagatgcact tgcctgcatt ggaaacaaag agtgtggaac aggaagtagt acagtcacag 4740
ctaaatcatt gtgtgaactt gtataaaagt ctgagtgaag tgaagtctga agtggaaatg 4800
gtgataaaga ctggacgtca gattgtacag aaaaagcaga cggaaaatcc caaagaactt 4860
gatgaaagag taacagcttt gaaattgcat tataatgagc tgggagcaaa ggtaacagaa 4920
agaaagcaac agttggagaa atgcttgaaa ttgtcccgta agatgcgaaa ggaaatgaat 4980
gtcttgacag aatggctggce agctacagat atggaattga caaagagatc agcagttgaa 5040
ggaatgccta gtaatttgga ttctgaagtt gectggggaa aggctactca aaaagagatt 5100
gagaaacaga aggtgcacct gaagagtatc acagaggtag gagaggcctt gaaaacagtt 5160
ttgggcaaga aggagacgtt ggtggaagat aaactcagtc ttctgaatag taactggata 5220
gctgtcacct cccgagcaga agagtggtta aatcttttgt tggaatacca gaaacacatg 5280
gaaacttttg accagaatgt ggaccacatc acaaagtgga tcattcaggc tgacacactt 5340
ttggatgaat cagagaaaaa gaaaccccag caaaaagaag acgtgcttaa gcgtttaaag 5400
gcagaactga atgacatacg cccaaaggtg gactctacac gtgaccaagc agcaaacttg 5460
atggcaaacc gcggtgacca ctgcaggaaa ttagtagage cccaaatctce agagctcaac 5520
catcgatttg cagccatttc acacagaatt aagactggaa aggcctccat tcctttgaag 5580
gaattggagc agtttaactc agatatacaa aaattgcttg aaccactgga ggctgaaatt 5640
cagcaggggg tgaatctgaa agaggaagac ttcaataaag atatgaatga agacaatgag 5700
ggtactgtaa aagaattgtt gcaaagagga gacaacttac aacaaagaat cacagatgag 5760
agaaagcgag aggaaataaa gataaaacag cagctgttac agacaaaaca taatgctcte 5820
aaggatttga ggtctcaaag aagaaaaaag gctctagaaa tttctcatca gtggtatcag 5880
tacaagaggc aggctgatga tctcctgaaa tgcttggatg acattgaaaa aaaattagcecc 5940
agcctacctyg agcccagaga tgaaaggaaa ataaaggaaa ttgatcggga attgcagaag 6000
aagaaagagg agctgaatgc agtgcgtagg caagctgagg gcttgtctga ggatggggece 6060
gcaatggcayg tggagccaac tcagatccag ctcagcaage getggeggga aattgagage 6120
aaatttgctc agtttcgaag actcaacttt gcacaaattc acactgtccg tgaagaaacg 6180
atgatggtga tgactgaaga catgcctttg gaaatttctt atgtgecttce tacttatttg 6240
actgaaatca ctcatgtctc acaagcccta ttagaagtgg aacaacttct caatgctcecct 6300
gacctctgtyg ctaaggactt tgaagatctc tttaagcaag aggagtctct gaagaatata 6360
aaagatagtc tacaacaaag ctcaggtcgg attgacatta ttcatagcaa gaagacagca 6420
gcattgcaaa gtgcaacgce tgtggaaagg gtgaagctac aggaagctct ctcccagett 6480
gatttccaat gggaaaaagt taacaaaatg tacaaggacc gacaagggcg atttgacaga 6540
tctgttgaga aatggcggceg ttttcattat gatataaaga tatttaatca gtggctaaca 6600
gaagctgaac agtttctcag aaagacacaa attcctgaga attgggaaca tgctaaatac 6660
aaatggtatc ttaaggaact ccaggatggc attgggcagc ggcaaactgt tgtcagaaca 6720
ttgaatgcaa ctggggaaga aataattcag caatcctcaa aaacagatgc cagtattcta 6780
caggaaaaat tgggaagcct gaatctgcgg tggcaggagg tctgcaaaca gctgtcagac 6840
agaaaaaaga ggctagaaga acaaaagaat atcttgtcag aatttcaaag agatttaaat 6900
gaatttgttt tatggttgga ggaagcagat aacattgcta gtatcccact tgaacctgga 6960
aaagagcagc aactaaaaga aaagcttgag caagtcaagt tactggtgga agagttgccce 7020
ctgcgecagg gaattctcaa acaattaaat gaaactggag gacccgtgct tgtaagtget 7080
cccataagece cagaagagca agataaactt gaaaataage tcaagcagac aaatctccag 7140
tggataaagg tttccagagc tttacctgag aaacaaggag aaattgaagc tcaaataaaa 7200
gaccttgggce agcttgaaaa aaagcttgaa gaccttgaag agcagttaaa tcatctgcetg 7260
ctgtggttat ctcctattag gaatcagttg gaaatttata accaaccaaa ccaagaagga 7320
ccatttgacg ttaaggaaac tgaaatagca gttcaagcta aacaaccgga tgtggaagag 7380
attttgtcta aagggcagca tttgtacaag gaaaaaccag ccactcagcc agtgaagagg 7440
aagttagaag atctgagctc tgagtggaag gcggtaaacc gtttacttca agagctgagg 7500
gcaaagcagc ctgacctage tcctggactg accactattg gagectctcece tactcagact 7560
gttactctgg tgacacaacc tgtggttact aaggaaactg ccatctccaa actagaaatg 7620
ccatcttect tgatgttgga ggtacctgct ctggcagatt tcaaccgggce ttggacagaa 7680
cttaccgact ggctttctet gettgatcaa gttataaaat cacagagggt gatggtgggt 7740
gaccttgagg atatcaacga gatgatcatc aagcagaagg caacaatgca ggatttggaa 7800
cagaggcgtce cccagttgga agaactcatt accgctgcce aaaatttgaa aaacaagacc 7860
agcaatcaag aggctagaac aatcattacg gatcgaattg aaagaattca gaatcagtgg 7920
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gatgaagtac aagaacacct tcagaaccgg aggcaacagt tgaatgaaat gttaaaggat 7980
tcaacacaat ggctggaagc taaggaagaa gctgagcagyg tcttaggaca ggccagagcec 8040
aagcttgagt catggaagga gggtccctat acagtagatg caatccaaaa gaaaatcaca 8100
gaaaccaagc agttggccaa agacctccge cagtggcaga caaatgtaga tgtggcaaat 8160
gacttggcece tgaaacttct ccgggattat tcectgcagatg ataccagaaa agtccacatg 8220
ataacagaga atatcaatgc ctcttggaga agcattcata aaagggtgag tgagcgagag 8280
gctgetttgyg aagaaactca tagattactg caacagttcec ccctggacct ggaaaagttt 8340
cttgccetgge ttacagaagc tgaaacaact gccaatgtce tacaggatge tacccgtaag 8400
gaaaggctcee tagaagactc caagggagta aaagagctga tgaaacaatg gcaagacctc 8460
caaggtgaaa ttgaagctca cacagatgtt tatcacaacc tggatgaaaa cagccaaaaa 8520
atcctgagat ccctggaagg ttccgatgat gcagtcctgt tacaaagacg tttggataac 8580
atgaacttca agtggagtga acttcggaaa aagtctctca acattaggtc ccatttggaa 8640
gccagttetyg accagtggaa gcgtctgcac ctttectcectge aggaacttct ggtgtggcta 8700
cagctgaaag atgatgaatt aagccggcag gcacctattg gaggcgactt tccagcagtt 8760
cagaagcaga acgatgtaca tagggccttc aagagggaat tgaaaactaa agaacctgta 8820
atcatgagta ctcttgagac tgtacgaata tttctgacag agcagccttt ggaaggacta 8880
gagaaactct accaggagcce cagagagcetg cctectgagg agagagccca gaatgtcact 8940
cggcttcetac gaaagcaggce tgaggaggtc aatactgagt gggaaaaatt gaacctgcac 9000
tcegectgact ggcagagaaa aatagatgag acccttgaaa gactccggga acttcaagag 9060
gecacggatyg agctggacct caagetgcege caagctgagg tgatcaaggg atcctggcag 9120
ccegtgggeg atctectcecat tgactcetcte caagatcace tcgagaaagt caaggcactt 9180
cgaggagaaa ttgcgcctcect gaaagagaac gtgagccacg tcaatgacct tgctcegccag 9240
cttaccactt tgggcattca gctctcaccg tataacctca gcactctgga agacctgaac 9300
accagatgga agcttctgca ggtggecgte gaggaccgag tcaggcaget gcatgaagcece 9360
cacagggact ttggtccagc atctcagcac tttcectttecca cgtcetgtceca gggtcecectgg 9420
gagagagcca tctcgccaaa caaagtgccce tactatatca accacgagac tcaaacaact 9480
tgctgggacce atcccaaaat gacagagctc taccagtcectt tagctgacct gaataatgte 9540
agattctcag cttataggac tgccatgaaa ctccgaagac tgcagaaggc cctttgecttg 9600
gatctcttga gcctgtcage tgcatgtgat gecttggacce agcacaacct caagcaaaat 9660
gaccagccecca tggatatcct gcagattatt aattgtttga ccactattta tgaccgectg 9720
gagcaagagc acaacaattt ggtcaacgtc cctctetgeg tggatatgtg tctgaactgg 9780
ctgctgaatg tttatgatac gggacgaaca gggaggatcc gtgtcctgtce ttttaaaact 9840
ggcatcattt ccctgtgtaa agcacatttg gaagacaagt acagatacct tttcaagcaa 9900
gtggcaagtt caacaggatt ttgtgaccag cgcaggctgg gcctccttcect gcatgattet 9960
atccaaattc caagacagtt gggtgaagtt gcatcctttg ggggcagtaa cattgagcca 10020
agtgtccgga gectgctteca atttgctaat aataagccag agatcgaage ggccctcectte 10080
ctagactgga tgagactgga accccagtcce atggtgtgge tgcccgtcect gcacagagtg 10140
gctgcectgcag aaactgccaa gcatcaggcc aaatgtaaca tctgcaaaga gtgtccaatce 10200
attggattca ggtacaggag tctaaagcac tttaattatg acatctgcca aagctgcttt 10260
ttttctggte gagttgcaaa aggccataaa atgcactatc ccatggtgga atattgcact 10320
ccgactacat caggagaaga tgttcgagac tttgccaagg tactaaaaaa caaatttcga 10380
accaaaaggt attttgcgaa gcatccccga atgggctacce tgccagtgca gactgtctta 10440
gagggggaca acatggaaac tcccgttact ctgatcaact tctggccagt agattctgeg 10500
cctgectegt ceccctcaget ttcacacgat gatactcatt cacgcattga acattatget 10560
agcaggctag cagaaatgga aaacagcaat ggatcttatc taaatgatag catctctcct 10620
aatgagagca tagatgatga acatttgtta atccagcatt actgccaaag tttgaaccag 10680
gactccceee tgagccagcee tcecgtagtecct geccagatcet tgatttectt agagagtgag 10740
gaaagagggg agctagagag aatcctagca gatcttgagg aagaaaacag gaatctgcaa 10800
gcagaatatg accgtctaaa gcagcagcac gaacataaag gcctgtcccce actgeccgtece 10860
cctectgaaa tgatgcccac ctcetecccag agtecccecggg atgctgaget cattgetgag 10920
gccaagctac tgcgtcaaca caaaggccgce ctggaagcca ggatgcaaat cctggaagac 10980
cacaataaac agctggagtc acagttacac aggctaaggce agctgctgga gcaaccccag 11040
gcagaggcca aagtgaatgg cacaacggtg tcctcectectt ctacctcectcet acagaggtce 11100
gacagcagtc agcctatgct gctcecgagtg gttggcagte aaacttcgga ctcecatgggt 11160
gaggaagatc ttctcagtce tccccaggac acaagcacag ggttagagga ggtgatggag 11220
caactcaaca actccttecec tagttcaaga ggaagaaata cccctggaaa gccaatgaga 11280
gaggacacaa tgtaggaagt cttttccaca tggcagatga tttgggcaga gcgatggagt 11340
ccttagtatc agtcatgaca gatgaagaag gagcagaata aatgttttac aactcctgat 11400
tcececgecatgg tttttataat attcatacaa caaagaggat tagacagtaa gagtttacaa 11460
gaaataaatc tatatttttg tgaagggtag tggtattata ctgtagattt cagtagtttc 11520
taagtctgtt attgttttgt taacaatggc aggttttaca cgtctatgca attgtacaaa 11580
aaagttataa gaaaactaca tgtaaaatct tgatagctaa ataacttgcc atttctttat 11640
atggaacgca ttttgggttg tttaaaaatt tataacagtt ataaagaaag attgtaaact 11700
aaagtgtgct ttataaaaaa aagttgttta taaaaacccc taaaaacaaa acaaacacac 11760
acacacacac atacacacac acacacaaaa ctttgaggca gcgcattgtt ttgcatcctt 11820
ttggcgtgat atccatatga aattcatggc tttttctttt tttgcatatt aaagataaga 11880
cttcctetac caccacacca aatgactact acacactgct catttgagaa ctgtcagectg 11940
agtggggcag gcttgagttt tcatttcata tatctatatg tctataagta tataaatact 12000
atagttatat agataaagag atacgaattt ctatagactg actttttcca ttttttaaat 12060
gttcatgtca catcctaata gaaagaaatt acttctagtc agtcatccag gcttacctge 12120
ttggtctaga atggattttt cccggagccg gaagccagga ggaaactaca ccacactaaa 12180
acattgtcta cagctccaga tgtttctcat tttaaacaac tttccactga caacgaaagt 12240
aaagtaaagt attggatttt tttaaaggga acatgtgaat gaatacacag gacttattat 12300
atcagagtga gtaatcggtt ggttggttga ttgattgatt gattgataca ttcagcttcce 12360
tgctgctage aatgccacga tttagattta atgatgcttce agtggaaatc aatcagaagg 12420
tattctgacc ttgtgaacat cagaaggtat tttttaactc ccaagcagta gcaggacgat 12480
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gatagggctg gagggctatg
aagtgaagga ttggatgatt
attatgcect cttctcacag
gatttattgt cccatgtggg
aaactttggyg aaaaggtgta
aacccagaag cccatgaact
caggtttgta agtaagtaag
cttggtggat tagacaggtt
gagaaaagct caagaggaaa
attttatttc tttttgattt
attttgcaaa tctgttacct
atcaagtgta attagctttt
acatcaaaca cggcttctca
aattgtgcac acctgagttce
tttataattc tttcecttttte
caaattacca aattacatga
getggacett ttetttacce
tacatcctac taagaagttt
tgcataaata attttgtttt
gagtctgtca taatatttga
taatttggac attatttcgt
ataatgtaac tgaagcataa
gttcttactt gagtatcata
ttattttttt aaacttcagt
atgccttact attgtattat
tgttacaaaa aa

SEQ ID NO: 74
FEATURE
source

SEQUENCE: 74
MLRQIIGQAK KHPSLIPLFV
QYKFYSVNVD YSKLKKERPD

SEQ ID NO: 75
FEATURE
source

SEQUENCE: 75

MEISMPPPQI YVEKTLAIIK
KYGKMFFPNL TAYMSSGPLV
DLRNALHGSN DFAAAEREIR
PADPLIWLAD WLLKNNPNKP

SEQ ID NO: 76
FEATURE
source

SEQUENCE: 76
MGLHLRPYRV GLLPDGLLFL
VHYLCSKKTE SYFTIWLNLE
TFSLEFLDPS KSSVGSYFHT
IEEMYQLYGG PVVLVAHSMG
ASGDNNRIPYV IGPLKIREQQ
DIGFEDGWLM RQDTEGLVEA
GTVNLKSALQ CQAWQSRQEH

SEQ ID NO: 77
FEATURE
source

SEQUENCE: 77
MEEWDVPQMK KEVESLKYQL
KGKCTIL

SEQ ID NO: 78

FEATURE
source

SEQUENCE: 78

gattceccage ccatccctgt gaaggagtag gccactcettt
gttcataata cataaagttc tctgtaatta caactaaatt
tcaaaaggaa ctgggtggtt tggtttttgt tgetttttta
atgagttttt aaatgccaca agacataatt taaaataaat
aaacagtagc cccatcacat ttgtgatact gacaggtatc
gtgtttccat cctttgecatt tcetetgegag tagttcecaca
aaagaaggca aattgattca aatgttacaa aaaaaccctt
aaatatataa acaaacaaac aaaaattgct caaaaaagag
agctaaggac tggtaggaaa aagctttact ctttecatgec
ttaaatcatt cattcaatag ataccaccgt gtgacctata
ctgacatcaa gtgtaattag cttttggaga gtgggctgac
ggagagtggg ttttgtccat tattaataat taattaatta
tgctatttct acctcacttt ggttttgggyg tgttectgat
acagcttcac cacttgtcca ttgegttatt ttetttttec
cttcataatt ttcaaaagaa aacccaaagc tctaaggtaa
agatttggtt tttgtcttge atttttttece tttatgtgac
aaggattttt aaaactcaga tttaaaacaa ggggttactt
aagtaagtaa gtttcattct aaaatcagag gtaaatagag
aatctttttg tttttctttt agacacatta gctctggagt
acaaaaattyg agagctttat tgctgcattt taagcataat
gttgtgttct ttataaccac caagtattaa actgtaaatc
acatcacatyg gcatgttttg tcattgtttt caggtactga
atatattgtyg ttttaacacc aacactgtaa catttacgaa
tttactgcat tttcacaaca tatcagactt caccaaatat
agtactgctt tactgtgtat ctcaataaag cacgcagtta

moltype = AA length = 81
Location/Qualifiers

1..81

mol type = protein
organism = Homo sapiens

FIGTGATGAT LYLLRLALFN PDVCWDRNNP EPWNKLGPND
F

moltype = AA length = 212
Location/Qualifiers

1..212

mol type = protein
organism = Homo sapiens

PDIVDKEEEI QDIILRSGFT IVQRRKLRLS PEQCSNFYVE
AMILARHKAI SYWLELLGPN NSLVAKETHP DSLRAIYGTD
FMFPEVIVEP IPIGQAAKDY LNLHIMPTLL EGLTELCKQK
KLCHHPIVEE PY

moltype = AA length = 412
Location/Qualifiers

1..412

mol type = protein
organism = Homo sapiens

LLLLMLLADP ALPAGRHPPV VLVPGDLGNQ LEAKLDKPTV
LLLPVIIDCW IDNIRLVYNK TSRATQFPDG VDVRVPGFGK
MVESLVGWGY TRGEDVRGAP YDWRRAPNEN GPYFLALREM
NMYTLYFLQR QPQAWKDKYI RAFVSLGAPW GGVAKTLRVL
RSAVSTSWLL PYNYTWSPEK VFVQTPTINY TLRDYRKFFQ
TMPPGVQLHC LYGTGVPTPD SFYYESFPDR DPKICFGDGD
QVLLQELPGS EHIEMLANAT TLAYLKRVLL GP

moltype = AA length = 67
Location/Qualifiers

1..67

mol type = protein
organism = Homo sapiens

AFQREMASKT IPELLKWIED GIPKDPFLNP DLMKNNPWVE

moltype = AA length = 299
Location/Qualifiers

1..299

mol type = protein
organism = Homo sapiens

12540
12600
12660
12720
12780
12840
12900
12960
13020
13080
13140
13200
13260
13320
13380
13440
13500
13560
13620
13680
13740
13800
13860
13920
13980
13992

60

60

120
180
212

60

120
180
240
300
360
412

60
67
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MLRLFYFSAI IASVILNFVG IIMNLFITVV NCKTWVKSHR ISSSDRILFS LGITRFLMLG 60
LFLVNTIYFV SSNTERSVYL SAFFVLCFMF LDSSSVWFVT LLNILYCVKI TNFQHSVFLL 120
LKRNISPKIP RLLLACVLIS AFTTCLYITL SQASPFPELV TTRNNTSFNI SEGILSLVVS 180
LVLSSSLQFI INVTSASLLI HSLRRHIQKM QKNATGFWNP QTEAHVGAMK LMVYFLILYI 240
PYSVATLVQY LPFYAGMDMG TKSICLIFAT LYSPGHSVLI IITHPKLKTT AKKILCFKK 299
SEQ ID NO: 79 moltype = AA length = 462
FEATURE Location/Qualifiers
source 1..462

mol type = protein

organism = Homo sapiens
SEQUENCE: 79
MARVLGAPVA LGLWSLCWSL AIATPLPPTS AHGNVAEGET KPDPDVTERC SDGWSFDATT 60
LDDNGTMLFF KGEFVWKSHK WDRELISERW KNFPSPVDAA FRQGHNSVFL IKGDKVWVYP 120
PEKKEKGYPK LLQDEFPGIP SPLDAAVECH RGECQAEGVL FFQGDREWFW DLATGTMKER 180
SWPAVGNCSS ALRWLGRYYC FQGNQFLRFD PVRGEVPPRY PRDVRDYFMP CPGRGHGHRN 240
GTGHGNSTHH GPEYMRCSPH LVLSALTSDN HGATYAFSGT HYWRLDTSRD GWHSWPIAHQ 300
WPQGPSAVDA AFSWEEKLYL VQGTQVYVFL TKGGYTLVSG YPKRLEKEVG TPHGIILDSV 360
DAAFICPGSS RLHIMAGRRL WWLDLKSGAQ ATWTELPWPH EKVDGALCME KSLGPNSCSA 420
NGPGLYLIHG PNLYCYSDVE KLNAAKALPQ PQONVTSLLGC TH 462
SEQ ID NO: 80 moltype = AA length = 263
FEATURE Location/Qualifiers
source 1..263

mol type = protein

organism = Homo sapiens
SEQUENCE: 80
MMPKHCFLGF LISFFLTGVA GTQSTHESLK PQRVQFQSRN FHNILQWQPG RALTGNSSVY 60
FVQYKIMFSC SMKSSHQKPS GCWQHISCNF PGCRTLAKYG QRQWKNKEDC WGTQELSCDL 120
TSETSDIQEP YYGRVRAASA GSYSEWSMTP RFTPWWETKI DPPVMNITQV NGSLLVILHA 180
PNLPYRYQKE KNVSIEDYYE LLYRVFIINN SLEKEQKVYE GAHRAVEIEA LTPHSSYCVV 240
AEIYQPMLDR RSQRSEERCV EIP 263
SEQ ID NO: 81 moltype = AA length = 483
FEATURE Location/Qualifiers
source 1..483

mol type = protein

organism = Homo sapiens
SEQUENCE: 81
MTKMDIRGAV DAAVPTNIIA AKAAEVRANK VNWQSYLQGQ MISAEDCEFI QRFEMKRSPE 60
EKQEMLQTEG SQCAKTFINL MTHICKEQTV QYILTMVDDM LQENHQRVSI FFDYARCSKN 120
TAWPYFLPML NRQDPFTVHM AARIIAKLAA WGKELMEGSD LNYYFNWIKT QLSSQKLRGS 180
GVAVETGTVS SSDSSQYVQC VAGCLQLMLR VNEYRFAWVE ADGVNCIMGV LSNKCGFQLQ 240
YOMIFSIWLL AFSPQMCEHL RRYNIIPVLS DILQESVKEK VTRIILAAFR NFLEKSTERE 300
TRQEYALAMI QCKVLKQLEN LEQQKYDDED ISEDIKFLLE KLGESVQDLS SFDEYSSELK 360
SGRLEWSPVH KSEKFWRENA VRLNEKNYEL LKILTKLLEV SDDPQVLAVA AHDVGEYVRH 420
YPRGKRVIEQ LGGKQLVMNH MHHEDQQVRY NALLAVQKLM VHNWEYLGKQ LQSEQPQTAA 480
ARS 483
SEQ ID NO: 82 moltype = AA length = 636
FEATURE Location/Qualifiers
source 1..636

mol type = protein

organism = Homo sapiens
SEQUENCE: 82
MKKLQGAHLR KPVTPDLLMT PSDQGDVDLD VDFAAHRGNW TGKLDFLLSC IGYCVGLGNV 60
WRFPYRAYTN GGGAFLVPYF LMLAICGIPL FFLELSLGQF SSLGPLAVWK ISPLFKGAGA 120
AMLLIVGLVA IYYNMIIAYV LFYLFASLTS DLPWEHCGNW WNTELCLEHR VSKDGNGALP 180
LNLTCTVSPS EEYWSRYVLH IQGSQGIGSP GEIRWNLCLC LLLAWVIVFL CILKGVKSSG 240
KVVYFTATFP YLILLMLLVR GVTLPGAWKG IQFYLTPQFH HLLSSKVWIE AALQIFYSLG 300
VGFGGLLTFA SYNTFHQNIY RDTFIVTLGN AITSILAGFA IFSVLGYMSQ ELGVPVDQVA 360
KAGPGLAFVV YPQAMTMLPL SPFWSFLFFF MLLTLGLDSQ FAFLETIVTA VTDEFPYYLR 420
PKKAVFSGLI CVAMYLMGLI LTTDGGMYWL VLLDDYSASF GLMVVVITTC LAVTRVYGIQ 480
RFCRDIHMML GFKPGLYFRA CWLFLSPATL LALMVYSIVK YQPSEYGSYR FPPWAELLGI 540
LMGLLSCLMI PAGMLVAVLR EEGSLWERLQ QASRPAMDWG PSLEENRTGM YVATLAGSQS 600
PKPLMVHMRK YGGITSFENT AIEVDREIAE EEESMM 636
SEQ ID NO: 83 moltype = AA length = 1896
FEATURE Location/Qualifiers
source 1..1896

mol type = protein

organism = Homo sapiens
SEQUENCE: 83
MKASSGDQGS PPCFLRFPRP VRVVSGAEAE LKCVVLGEPP PVVVWEKGGQ QLAASERLSF 60
PADGAEHGLL LTAALPTDAG VYVCRARNAA GEAYAAAAVT VLEPPASDPE LQPAERPLPS 120
PGSGEGAPVF LTGPRSQWVL RGAEVVLTCR AGGLPEPTLY WEKDGMALDE VWDSSHFALQ 180
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PGRAEDGPGA SLALRILAAR LPDSGVYVCH ARNAHGHAQA GALLQVHQPP ESPPADPDEA 240
PAPVVEPLKC APKTFWVNEG KHAKFRCYVM GKPEPEIEWH WEGRPLLPDR RRLMYRDRDG 300
GFVLKVLYCQ AKDRGLYVCA ARNSAGQTLS AVQLHVKEPR LRFTRPLQDV EGREHGIAVL 360
ECKVPNSRIP TAWFREDQRL LPCRKYEQIE EGTVRRLIIH RLKADDDGIY LCEMRGRVRT 420
VANVTVKGPI LKRLPRKLDV LEGENAVLLV ETLEAGVEGR WSRDGEELPV ICQSSSGHMH 480
ALVLPGVTRE DAGEVTFSLG NSRTTTLLRV KCVKHSPPGP PILAEMFKGH KNTVLLTWKP 540
PEPAPETPFI YRLERQEVGS EDWIQCFSIE KAGAVEVPGD CVPSEGDYRF RICTVSGHGR 600
SPHVVFHGSA HLVPTARLVA GLEDVQVYDG EDAVFSLDLS TIIQGTWFLN GEELKSNEPE 660
GQVEPGALRY RIEQKGLQHR LILHAVKHQD SGALVGFSCP GVQDSAALTI QESPVHILSP 720
QDRVSLTFTT SERVVLTCEL SRVDFPATWY KDGQKVEESE LLVVKMDGRK HRLILPEAKV 780
QDSGEFECRT EGVSAFFGVT VQDPPVHIVD PREHVFVHAI TSECVMLACE VDREDAPVRW 840
YKDGQEVEES DFVVLENEGP HRRLVLPATQ PSDGGEFQCV AGDECAYFTV TITDVSSWIV 900
YPSGKVYVAA VRLERVVLTC ELCRPWAEVR WTKDGEEVVE SPALLLQKED TVRRLVLPAV 960
QLEDSGEYLC EIDDESASFT VTVTEPPVRI IYPRDEVTLI AVTLECVVLM CELSREDAPV 1020
RWYKDGLEVE ESEALVLERD GPRCRLVLPA AQPEDGGEFV CDAGDDSAFF TVTVTAPPER 1080
IVHPAARSLD LHFGAPGRVE LRCEVAPAGS QVRWYKDGLE VEASDALQLG AEGPTRTLTL 1140
PHAQPEDAGE YVCETRHEAI TFNVILAEPP VQFLALETTP SPLCVAPGEP VVLSCELSRA 1200
GAPVVWSHNG RPVQEGEGLE LHAEGPRRVL CIQAAGPAHA GLYTCQSGAA PGAPSLSFTV 1260
QVAEPPVRVV APEAAQTRVR STPGGDLELV VHLSGPGGPV RWYKDGERLA SQGRVQLEQA 1320
GARQVLRVQG ARSGDAGEYL CDAPQDSRIF LVSVEEPLLV KLVSELTPLT VHEGDDATFR 1380
CEVSPPDADV TWLRNGAVVT PGPQVEMAQN GSSRILTLRG CQLGDAGTVT LRAGSTATSA 1440
RLHVRETELL FLRRLQDVRA EEGQDVCLEV ETGRVGAAGA VRWVRGGQPL PHDSRLSMAQ 1500
DGHIHRLFIH GVILADQGTY GCESHHDRTL ARLSVRPRQL RVLRPLEDVT ISEGGSATFQ 1560
LELSQEGVTG EWARGGVQLY PGPKCHIHSD GHRHRLVLNG LGLADSGCVS FTADSLRCAA 1620
RLIVREVPVT IVRGPHDLEV TEGDTATFEC ELSQALADVT WEKDGNALTP SPRLRLQALG 1680
TRRLLQLRRC GPSDAGTYSC AVGTARAGPV RLTVRERTVA VLSELRSVSA REGDGATFEC 1740
TVSEVETTGR WELGGRPLRP GARVRIRQEG KKHILVLSEL RAEDAGEVRF QAGPAQSLAL 1800
LEVEALPLQM CRHPPREKTV LVGRRAVLEV TVSRSGGHVC WLREGAELCP GDKYEMRSHG 1860

PTHSLVIHDV RPEDQGTYCC QAGQDSTHTR LLVEGN 1896
SEQ ID NO: 84 moltype = AA length = 275

FEATURE Location/Qualifiers

source 1..275

mol type = protein

organism = Homo sapiens
SEQUENCE: 84
MQLOQVFWTGL EYTCRLLGIT TAAVLIGVGT ETFLQGQFKS LAFYLLFTGA AVSICEGAYF 60
VAQLLAICFQ CQPGSLADRV REKAHWLGCF QKFLAYLLLS VACFLHPVLV WHVTIPGSML 120
IITGLAYFLL SKRKKRKAAP EVLASPEQYT DPSSSAVSTT GSGDTEQTYT FHGALKEGPS 180
SLFIHMKSIL KGTKKPSALQ PPNTLMELSL EPADSLAKKK QVHFEDNLVR IVPSLAEGLD 240

DGDSEPEETT SDTTPIIPPP QAPLFLSSLT ATGLF 275
SEQ ID NO: 85 moltype = AA length = 480

FEATURE Location/Qualifiers

source 1..480

mol type = protein

organism = Homo sapiens
SEQUENCE: 85
MEVAPEQPRW MAHPAVLNAQ HPDSHHPGLA HNYMEPAQLL PPDEVDVFFN HLDSQGNPYY 60
ANPAHARARV SYSPAHARLT GGQMCRPHLL HSPGLPWLDG GKAALSAAAA HHHNPWTVSP 120
FSKTPLHPSA AGGPGGPLSV YPGAGGGSGG GSGSSVASLT PTAAHSGSHL FGFPPTPPKE 180
VSPDPSTTGA ASPASSSAGG SAARGEDKDG VKYQVSLTES MKMESGSPLR PGLATMGTQP 240
ATHHPIPTYP SYVPAAAHDY SSGLFHPGGF LGGPASSFTP KQRSKARSCS EGRECVNCGA 300
TATPLWRRDG TGHYLCNACG LYHKMNGQONR PLIKPKRRLS AARRAGTCCA NCQTTTTTLW 360
RRNANGDPVC NACGLYYKLH NVNRPLTMKK EGIQTRNRKM SNKSKKSKKG AECFEELSKC 420
MQEKSSPFSA AALAGHMAPV GHLPPFSHSG HILPTPTPIH PSSSLSFGHP HPSSMVTAMG 480

SEQ ID NO: 86 moltype = AA length = 530
FEATURE Location/Qualifiers
source 1..530

mol type = protein

orggnism = Homo sapiens
SEQUENCE: 86
MEDDSLYLGG EWQFNHFSKL TSSRPDAAFA EIQRTSLPEK SPLSCETRVD LCDDLAPVAR 60
QLAPREKPPL SSRRPAAVGA GLQONMGNTCY VNASLQCLTY KPPLANYMLF REHSQTCHRH 120
KGCMLCTMQA HITRALHIPG HVIQPSQALA AGFHRGKQED AHEFLMFTVD AMRKACLPGH 180
KQVDRHSKDT TLIHQIFGGY WRSQIKCLHC HGISDTFDPY LDIALDIQAA QSVQQALEQL 240
VKPEELNGEN AYHCGVCLQR APASKTLTLH NSAKVLILVL KRFPDVTGNK IAKNVQYPEC 300
LDMQPYMSQQ NTGPLVYVLY AVLVHAGWSC HNGHYSSYVK AQEGQOWYKMD DAEVTASSIT 360
SVLSQQAYVL FYIQKSEWER HSESVSRGRE PRALGVEDTD RRATQGELKR DHPCLQAPEL 420
DEHLVERATQ ESTLDHWKFL QEQNKTKPEF NVRRVEGTVP PDVLVIHQSK YKCRMKNHHP 480

EQQSSLLNLS STTPTDQESM NTGTLASLRG RTRRSKGKNK HSKRALLVCQ 530
SEQ ID NO: 87 moltype = AA length = 530
FEATURE Location/Qualifiers

source 1..530
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mol type = protein

organism = Homo sapiens
SEQUENCE: 87
MEDDSLYLGG DWQFNHFSKL TSSRLDAAFA EIQRTSLSEK SPLSSETRFD LCDDLAPVAR 60
QLAPREKLPL SSRRPAAVGA GLQKIGNTFY VNVSLQCLTY TLPLSNYMLS REDSQTCHLH 120
KCCMFCTMQA HITWALHSPG HVIQPSQVLA AGFHRGEQED AHEFLMFTVD AMKKACLPGH 180
KQLDHHSKDT TLIHQIFGAY WRSQIKYLHC HGVSDTFDPY LDIALDIQAA QSVKQALEQL 240
VKPKELNGEN AYHCGLCLQK APASKTLTLP TSAKVLILVL KRFSDVTGNK LAKNVQYPKC 300
RDMQPYMSQQ NTGPLVYVLY AVLVHAGWSC HNGHYFSYVK AQEGQWYKMD DAEVTASGIT 360
SVLSQQAYVL FYIQKSEWER HSESVSRGRE PRALGAEDTD RPATQGELKR DHPCLQVPEL 420
DEHLVERATQ ESTLDHWKFP QEQNKTKPEF NVRKVEGTLP PNVLVIHQSK YKCGMKNHHP 480

EQQOSSLLNLS STKPTDQESM NTGTLASLQG STRRSKGNNK HSKRSLLVCQ 530
SEQ ID NO: 88 moltype = AA length = 384

FEATURE Location/Qualifiers

source 1..384

mol type = protein

organism = Homo sapiens
SEQUENCE: 88
MEGLGRSCLW LRRELSPPRP RLLLLDCRSR ELYESARIGG ALSVALPALL LRRLRRGSLS 60
VRALLPGPPL QPPPPAPVLL YDQGGGRRRR GEAEAEAEEW EAESVLGTLL QKLREEGYLA 120
YYLQGGFSRF QAECPHLCET SLAGRAGSSM APVPGPVPVV GLGSLCLGSD CSDAESEADR 180
DSMSCGLDSE GATPPPVGLR ASFPVQILPN LYLGSARDSA NLESLAKLGI RYILNVTPNL 240
PNFFEKNGDF HYKQIPISDH WSQNLSRFFP EAIEFIDEAL SQNCGVLVHC LAGVSRSVTV 300
TVAYLMQKLH LSLNDAYDLV KRKKSNISPN FNFMGQLLDF ERSLRLEERH SQEQGSGGQA 360

SAASNPPSFF TTPTSDGAFE LAPT 384
SEQ ID NO: 89 moltype = AA length = 237

FEATURE Location/Qualifiers

source 1..237

mol type = protein

organism = Homo sapiens
SEQUENCE: 89
MALPPSPLAM EYVNDFDLMK FEVKREPSEG RPGPPTASLG STPYSSVPPS PTFSEPGMVG 60
ATEGTRPGLE ELYWLATLQQ QLGAGEALGL SPEEAMELLQ GQGPVPVDGP HGYYPGSPEE 120
TGAQHVQLAE RFSDAALVSM SVRELNRQLR GCGRDEALRL KQRRRTLKNR GYAQACRSKR 180

LQORRGLEAE RARLAAQLDA LRAEVARLAR ERDLYKARCD RLTSSGPGSG DPSHLFL 237
SEQ ID NO: 90 moltype = AA length = 1399

FEATURE Location/Qualifiers

source 1..1399

mol type = protein
organism = Homo sapiens

SEQUENCE: 90

MSGLGDSSSD PANPDSHKRK GSPCDTLASS TEKRRREQEN KYLEELAELL SANISDIDSL 60
SVKPDKCKIL KKTVDQIQLM KRMEQEKSTT DDDVQKSDIS SSSQGVIEKE SLGPLLLEAL 120
DGFFFVVNCE GRIVFVSENV TSYLGYNQEE LMNTSVYSIL HVGDHAEFVK NLLPKSLVNG 180
VPWPQEATRR NSHTFNCRML IHPPDEPGTE NQEACQRYEV MQCFTVSQPK SIQEDGEDFQ 240
SCLICIARRL PRPPAITGVE SFMTKQDTTG KIISIDTSSL RAAGRTGWED LVRKCIYAFF 300
QPQGREPSYA RQLFQEVMTR GTASSPSYRF ILNDGTMLSA HTKCKLCYPQ SPDMQPFIMG 360
IHIIDREHSG LSPQDDTNSG MSIPRVNPSV NPSISPAHGV ARSSTLPPSN SNMVSTRINR 420
QQSSDLHSSS HSNSSNSQGS FGCSPGSQIV ANVALNQGOA SSQSSNPSLN LNNSPMEGTG 480
ISLAQFMSPR RQVTSGLATR PRMPNNSFPP NISTLSSPVG MTSSACNNNN RSYSNIPVTS 540
LQGMNEGPNN SVGFSASSPV LRQMSSQONSP SRLNIQPAKA ESKDNKEIAS ILNEMIQSDN 600
SSSDGKPLDS GLLHNNDRLS DGDSKYSQTS HKLVQLLTTT AEQQLRHADI DTSCKDVLSC 660
TGTSNSASAN SSGGSCPSSH SSLTERHKIL HRLLQEGSPS DITTLSVEPD KKDSASTSVS 720
VTGQVQGNSS IKLELDASKK KESKDHQLLR YLLDKDEKDL RSTPNLSLDD VKVKVEKKEQ 780
MDPCNTNPTP MTKPTPEEIK LEAQSQFTAD LDQFDQLLPT LEKAAQLPGL CETDRMDGAV 840
TSVTIKSEIL PASLQSATAR PTSRLNRLPE LELEAIDNQF GQPGTGDQIP WTNNTVTAIN 900
QSKSEDQCIS SQLDELLCPP TTVEGRNDEK ALLEQLVSFL SGKDETELAE LDRALGIDKL 960
VQGGGLDVLS ERFPPQQATP PLIMEERPNL YSQPYSSPSP TANLPSPFQG MVRQKPSLGT 1020
MPVQVTPPRG AFSPGMGMQOP RQTLNRPPAA PNOLRLOLOQ RLQOGOQOLIH ONRQAILNQF 1080
AATAPVGINM RSGMQQQITP QPPLNAQMLA ORQRELYSQQ HROROLIQQQ RAMLMRQOQSF 1140
GNNLPPSSGL PVQMGNPRLP QGAPQQFPYP PNYGTNPGTP PASTSPFSQL AANPEASLAN 1200
RNSMVSRGMT GNIGGQFGTG INPQMQONVF QYPGAGMVPQ GEANFAPSLS PGSSMVPMPI 1260
PPPQSSLLOQ TPPASGYQSP DMKAWQQGAI GNNNVFSQAV QONQPTPAQPG VYNNMSITVS 1320
MAGGNTNVON MNPMMAQOMQOM SSLOMPGMNT VCPEQINDPA LRHTGLYCNQ LSSTDLLKTE 1380

ADGTQDKKTE EFFSVVTTD 1399
SEQ ID NO: 91 moltype = AA length = 319

FEATURE Location/Qualifiers

source 1..319

mol type = protein
organism = Homo sapiens
SEQUENCE: 91
MDPQNQHGSG SSLVVIQQPS LDSRQRLDYE REIQPTAILS LDQIKAIRGS NEYTEGPSVV 60
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KRPAPRTAPR QEKHERTHEI IPINVNNNYE HRHTSHLGHA VLPSNARGPI LSRSTSTGSA 120
ASSGSNSSAS SEQGLLGRSP PTRPVPGHRS ERAIRTQPKQ LIVDDLKGSL KEDLTQHKFI 180
CEQCGKCKCG ECTAPRTLPS CLACNRQCLC SAESMVEYGT CMCLVKGIFY HCSNDDEGDS 240
YSDNPCSCSQ SHCCSRYLCM GAMSLFLPCL LCYPPAKGCL KLCRRCYDWI HRPGCRCKNS 300

NTVYCKLESC PSRGQGKPS 319
SEQ ID NO: 92 moltype = DNA length = 1593

FEATURE Location/Qualifiers

source 1..1593

mol_type = other DNA
organism = Homo sapiens

SEQUENCE: 92

atggaggacg actcactcta cttgggaggt gagtggcagt tcaaccactt ttcaaaactc 60
acatcttcte ggccagatge agettttget gaaatccage gtacttctet ccctgagaag 120
tcaccactct catgtgagac ccgtgtecgac ctetgtgatg atttggcetece tgtggcaaga 180
cagcttgete ccagggagaa gectcectetg agtagcagga gacctgetge ggtggggget 240
gggctccaga atatgggaaa tacctgctac gtgaacgcett cectgcagtg cctgacatac 300
aaaccgccac ttgccaacta catgctgttce cgggagcact ctcaaacgtyg tcatcgtcac 360
aagggctgca tgctctgtac tatgcaaget cacatcacaa gggccctceca cattectgge 420
catgtcatce agccectcaca ggcattgget getggettece atagaggcaa gcaggaagat 480
geecatgaat ttctcatgtt cactgtggat geccatgagaa aggcatgect tceccgggcac 540
aagcaggtag atcgtcactc taaggacacc accctcatce accaaatatt tggaggctac 600
tggagatcte aaatcaagtg tctccactge cacggcattt cagacacttt tgacccttac 660
ctggacatcg ccctggatat ccaggcaget cagagtgtece agcaagettt ggaacagttg 720
gtgaagcceyg aagaactcaa tggagagaat gectatcatt gtggtgtttg tctccagagg 780
gegecggect ccaagacgtt aactttacac aactctgcca aggtcctcat ccttgtattg 840
aagagattcce ccgatgtcac aggcaacaaa attgccaaga atgtgcaata tcctgagtge 900
cttgacatgce agccatacat gtctcagcag aacacaggac ctctegtceta tgtectctat 960
gctgtgetgg tcecacgetgg gtggagttgt cacaacggac attactcctce ttatgtcaaa 1020
gctcaagaag gccagtggta taaaatggat gatgccgagg tcaccgcctce tagcatcact 1080
tctgtectga gtcaacaggce ctacgtcecte ttttacatce agaagagtga atgggaaaga 1140
cacagtgaga gtgtgtcaag aggcagggaa ccaagagccce ttggcgtaga agacacagac 1200
aggcgagcaa cgcaaggaga gctcaagaga gaccaccect gectecagge ccccgagttg 1260
gacgagcact tggtggaaag agccactcag gaaagcacct tagaccactg gaaattcctt 1320
caagagcaaa acaaaacgaa gcctgagttce aacgtcagaa gagtcgaagyg tacggtgcct 1380
ccecgacgtac ttgtgattca tcaatcaaaa tacaagtgtc ggatgaagaa ccatcatcct 1440
gaacagcaaa gctccctgct aaacctcectet tcgacgaccee cgacagatca ggagtccatg 1500
aacactggca cactcgette cctacgaggg aggaccagga gatccaaagyg gaagaacaaa 1560

cacagcaaga gggctctgcet tgtgtgccag tga 1593
SEQ ID NO: 93 moltype = DNA length = 2657

FEATURE Location/Qualifiers

source 1..2657

mol_type = other DNA
organism = Homo sapiens

SEQUENCE: 93

agcttecegg ctgetttgtt tacctaatca agectgggea atggeggget ccccteccce 60
agcctegetyg ctgecttgca gtttgatcte agactgetgt gcetagcaatce agcgagacte 120
cgtgggegta ggacccteceg agccaggtgt gggatatagt ctegtggtge gecegtttttt 180
aagcecegteg gaaaagcgca gtattegggt gggagtgace cgatttteca ggtgegtceceg 240
tcaccecttt ctttgactcg gaaagggaac tccctgacce cttgegette ccaagtgagg 300
caatgecteg ccctgetteg getcegegeac ggtgcegegea cccactgace tgcgeccact 360
gtectggcact cectagagag atgaacccgg tacctcagat ggaaatgcag aaatcaccgt 420
cttetgegte getcacgetyg ggagetgtag accagagetyg ttectatteg gecatcettgg 480
ctecttatte tcattacctt cttgagttgt ggctcagaca ctacaacaga gctctgtcac 540
ctetttetaa aagetgggaa atggttattg tcaacgccag ccccattttyg gaggcacctg 600
gttgcagggyg accacagcta gctgggtgceg gtggctcagg actgtaattc cagctacatg 660
agaggattgc ctgaggccag gagtttgaga ccagcctgaa caacataata gactgggage 720
tccatgaggt ccgagacaac ctgaagacgce ccagctcage agagactgge tacggcaatce 780
actcagtaac tatttgttga attggacata atagaagagc tgaagaattt taaacaagtc 840
accatcagtg cagtggattc ctcaaagcaa acctggaaat ctcggcatga gttggattta 900
aggcagtaca ttttcagctc ctgaaaattt gaacagttte tcaagagaac aacttgaaac 960
agaaaggcaa ggatgtagat gtggttgtag aagatgatgt ctgcggccac caaactgtcce 1020
actgtgaaga caaaccatgc atgtttagta ggcagtggct cctcettcect gtggggagte 1080
ccactgcttce cctggcecctgg gtgttetcetg ccggtagatg ttattgacaa aataagcaaa 1140
gtcctcectgat tcectgagaatt agagttaatg atagctctag attgcectcectg ccatgectatt 1200
taaagtcctg ctttattgtce tgacatgagt tcggcatcta tgaggacttg tccagtgcaa 1260
agtacaatct ccactgaaag atatcaccag cacatcttgt cactgtgctg tagcaagctg 1320
ggcagtacaa tgatgttggc aggatcctgt ttaggtggag gatggccacc tgggcatcaa 1380
gaatcttcta ccctgattce acattgactc cccaaagtgg gcttcagaca gctetttact 1440
tacgtcttct gattaaagca gcagacaggg tcccagctag agaaaagttc tgggagcagg 1500
agaggtgttg gtggctttaa aaccaggggt gaagattgaa ttaggaggtt aggcaggagt 1560
aggatcaaag acttagaaaa tgcttgtttc ctcctattat tcttatgaga gctgatacgg 1620
ggctttcagt tttgggggag agccttggaa gagaatgagg gaatttaatc aactagcggg 1680
acctttceccaa cttacatttc ccagtgtttg ttggatgata cgtttgccta ataagttaaa 1740
gcttccaaaa atagaaagga aagcttggtg acactaaget ctggcatgcet gtcatcttet 1800
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ggctaggggt cttgtgctte tgtttttecta tttctgacca aagacataaa atgtgttgtg 1860
acctctcagg taatgctgtg gtatcatgtc caagcagtaa ctaaccagag tggagttttt 1920
acaggtaaaa aagtattgaa tagctcagca acagggagga cttaatgata aattgctttt 1980
tcagaaaatg acaaggggac agacacttgc ggttcttcca ttgagagcct taaggaagtt 2040
aagcgaagcce tctgctcacce ccttcaagta acgatgacce atcagatcgt ggtcataacce 2100
agtagcatct gaggcacccc taagctctcet gggccccaga ttecttgtta agttaaatga 2160
ggtgacttecc cagtttacca ttctaggggt tcctgaggag ttaaaaatga aggagaaaat 2220
gcaacatgta ccaagtgagc aagagctcaa ggcttatcte tggcacgaaa gtgaccgctg 2280
tcegttagag atgtgattge cctagattte ctttaggaaa tgcaaacatt gaactctgge 2340
cttcaggacc caagtcccgg cttgcatcta ttctatacac tttetgttat ttgttaggge 2400
tcacaaggaa cagttattta tcttttattt tctatttttt ttttagagat ggagtctcac 2460
tctgtetece aggctggagt gcagtggtge catctcaget cactgcaacc tccacctcecece 2520
gggttcaagc aattctcctg tctcecagecte ctgagtaget gggactacag gcgtgtgcecca 2580
tcatgcccgg ctaattttta gtatttttag tagaggcagg gtttcaccat attggccagg 2640

ctggtcttga actcectg 2657
SEQ ID NO: 94 moltype = DNA length = 3708

FEATURE Location/Qualifiers

source 1..3708

mol_type = other DNA

organism = Homo sapiens
SEQUENCE: 94
gectcagaga ataaatagga gactaagagg acaggcagac aaacaggacg agectggggg 60
cteccaggect ggacggagga agaagccage tatacggggt ttetecatge tggecaaget 120
ggtctccaac tectgaccte gtgatccgece tgecttggee teccaaagtg ctggaattta 180
caggcgtgag ccaccacgcce cggcectggte attetttete tccacaatcce aatgaggaaa 240
ctcatectgee cacccaacta ccatcataaa gtectcaggt gatttctcaa gctataccte 300
cattgggaca tctctctecca acctgagacce actggatatce acccacaatyg ctatatagca 360
cctcaaacte agcatatcta tgatgggtgt ctgctcagea tccactcgece ttttetggtg 420
cactectecee agceccagete cagaatggec ctgeccceca geccectgge catggaatat 480
gtcaatgact ttgacttgat gaagtttgag gtaaagcggg aaccctctga gggccgacct 540
ggecccecta cagectcact gggctccaca ccttacaget cagtgectec ttcacccace 600
ttcagtgaac caggcatggt gggggcaacc gagggcacce ggccaggcect ggaggagcetyg 660

tactggctgg ctaccctgea geagcagetyg ggggetgggg aggcattggg getgagtect 720
gaagaggcca tggagctget gecagggtcag ggeccagtee ctgttgatgg gecccatgge 780

tactacccag ggagcccaga ggagacagga gceccagcacyg tccagetgge agageggttt 840
tcecgacgegg cgctggtete gatgtetgtg cgggagctaa accggcaget geggggetge 900
gggcgegacy aggcgetgeg gctgaagcag aggcgecgca cgctgaagaa ccgeggctac 960
gegeaggect gtegetccaa geggetgcag cageggegeyg ggctggagge cgagegegee 1020
cgectggeeg cccagetgga cgcgetgegg gecgaggtgyg cecgectgge ccgggagege 1080
gatctctaca aggctegetg tgaccggcta acctcegageg gecccegggte cggggaccee 1140
tceccacctet tectectgage cgttcagage accttgtggt gtagtggggg ctgggtgggg 1200
tggcteegee caggaggcegg ctgcacggtt ctcectgcatcg ttaccagage gecttetggt 1260
cctagecacg ccectgtatga ccgcgcaaat atccccaaag cttttgggte ctcaagtcat 1320
gcccgaattt agatgectggt cattttetgg agaggggtec ccteccectta cgaacacaga 1380
aacccagccce acatgactag cacgctgage tctgcaggga ccagtgccag gcactggggg 1440
gtggaagtgt ggtgacacag tgaatgggag gtggaggagg gttgcagctc ccacctcagt 1500
ttagttttta attcagggtt ttcaacctgt aacacattaa agctgtaatt agcaatgagg 1560
ctgtattttc attctgaagc ttgtaacctc cccattttag cactacagaa ttttcaagat 1620
ttcaatatcc aacaactaga tagattagga cctctatccg agatgetttt teccctgeccca 1680
accctgtgge cttcagggcet cagagcagca aaggcctgaa gagtgagctce tgggggttgt 1740
tggtgtgggt tgggagagag ctgtgtgcag aagtctggaa acctgggtcc tagtcccage 1800
tctteccatgg gatccceectyg tcaccctgag caaatcagtt gettecctgga cttgtgttac 1860
ttcatctaat tctcatgtgg attggacgac ttctgctcecce tttcecagtte tggcatctcece 1920
ccagtatgga agtcceggtg gtctccccaa gaagtcccca agacaatctce gccaaaggca 1980
cctectatee tgctgcagtt teccagetge agectaggca ggggatgcac agcccaggceg 2040
aggaagcctg gettectcetgt gagcacatac gtgggtecte ggcagcectcece tccaggcetgt 2100
ctgggectcee agacctgcac agggtgctcece tgccacctcee cacctetetg agggcectgagg 2160
tgagacttct cctgggatga caatttgctg agagagtgca gcttttgtga attaaacttg 2220
aagtccaggc agaattctaa tgcaataagc taaatgttct tgcaatttaa gaagtgttca 2280
ttectttatce ctgcttcagg ctactgtttg tgtgtctgtyg tgtgggagag ggagagagag 2340
ggagagagag agagagcaag aaaaagggaa gtccccacct ggagetgggt ggcacatctg 2400
ttatggagag ccaatggaaa tggggtggag gggcaggcat tggaacagat ggatcctcce 2460
cctetecacca ccaccaccac caaactcaga agectcagtyg geccageteg gectgtcagt 2520
ggctatccag gtctcacagt ttccatggta acccagtccet ccagttcagce aggctaaggg 2580
gagggcagat ggggcctctyg ggcagagcac aggcgttgtg ctgggagcag ccecgectcacg 2640
agttactgtc atctgtcctce taccggacat aataaatggg agaagctttc gggcatgggg 2700
gaagaggctc ccatatgtce ctettecttt ctaccecccte tcectecacccece ctecccaget 2760
gtctettete ttecccatcac agttecttget cectetttec cctectectat cccagcectcat 2820
ccetecteeg cttaggagec tgcaatggga gtecctctect ccatcgetet cagaatttet 2880
ctegtetect ctceectteece caccattgge cactggccat cctetectgge tetggattet 2940
ctctctgagg ggctcacaga acctttagcet tctetttett catccectte cacactcatt 3000
gttgaaggga gaggatgggg cagggagggt ccttcecggga gceccagctct ttttectcectca 3060
ctctaaattt cacctgtgtc tatccttgcec tgcecctggag ctgtaattca gacccactac 3120
ttttecttgtt cacttttecte acctgcatgg cacacaaaga cagacagaac catccataga 3180
cacctgagca cacaactagg ccacatatac agtaccatac ctgggtctca aaatgatact 3240
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cctgggttac ctgagtatac ttaaaaaaac aaagttgcac actgtggtga ttaagagtag 3300
tgctttaggt ggggcgcagt ggttcectgcece tgtaatccca acactttggg aggccaagga 3360
ggaagtttga gaccagcctg ggcaacatag cgagaaccct gtcactacaa aaaaataaaa 3420
taaaataaat tcagatgtaa tggcatgcac ctggagtcce acctacccag gaggctaagg 3480
tggaaggata acttgagccc aggagttcgg ggatgcagtg agccataatc gtgccactge 3540
attccagect gggtggcaga gtgagaccct gtttcaagtt gcagttctac cagttttttg 3600
accatgggtg ggttaaaatc aagcctcact tgattgtcag aaaaatggtg aaaataatgg 3660

taaccaccta ctgagaataa atgcatttaa ataagcactt agcataaa 3708
SEQ ID NO: 95 moltype = DNA length = 2880

FEATURE Location/Qualifiers

source 1..2880

mol_type = other DNA
organism = Homo sapiens

SEQUENCE: 95

gagccectatt cacacctcegg ccaggetgeg gtggccagga ctggtttggg aaggcaggge 60
cceggtgtge agcecacagcece agcagectcece tacctacaca agggtgtteg ggagecatcte 120
agggccgaag actttgetge ctgccctgec aggactttgt cctecaccect ggcaccatge 180
agctccaggt gttcetggact gggctggaat acacctgecg gcetectggge atcaccactg 240
ctgcagtgtt gatcggegtyg ggcactgaga ccttecteca gggccagtte aaaagectgg 300
ctttectatet getgtttaca ggagccgetg tetcecatatyg tgaaggggece tactttgtgg 360
ctcagetget ggccatctge ttccagtgte aaccagggte cctggcagac agagtaaggg 420
agaaagccca ctggetggge tgcttcecaga agttectgge ctacctgetyg ctgteggtgg 480
cctgettect ccacceggte ctggtetgge acgtgaccat cccaggcetcece atgctcatca 540
tcaccggect ggectactte cttctgagca ageggaagaa gaggaaagcet gcccccgagg 600
tgctggecte cccagagcag tacacagacce cctctageag cgcetgtgage accaccgget 660
ctggggacac agagcaaacc tacactttcc atggggcect caaggagggyg cccagctcce 720
ttttecatcca catgaagagt atcctgaagg ggactaagaa gcccagtgece ctccagecce 780
ccaacaccct gatggagetg agcctggage cagecgacte cctggccaag aagaagcagg 840
tgcactttga agacaacttg gtccgcatag teccctceect cgecgaaggt ctggatgatg 900
gggacagtga gccagaggag accacctctg acacgacacc catcattccc ccteccccagg 960
cceccactett cectgtcatet cttacagcca ccggectgtt ctgagegett getceccagect 1020
ggaggacgct cagtgagggg tctacctage tcaatggccec tccctggagt ttcagggtet 1080
tctetggtca gettttcaag gggtaaccag acacccccac actggetggg cccctgagge 1140
catcaggagg tgtgactggc cagcatttct ggagaggect cgagggaggce acaaacaagg 1200
ctcacgccac ctcaagccag cacaagctcce ttecctcectgg ccacaggtgg ggaaaccctt 1260
atgctteccece aacaagacca tcactgccac tgcgcacgag gctgcaggtg ccattgacte 1320
agcccagaag ggacagagga tgtctgccca gcaaaagcect ctgggetttt cttactccca 1380
acccagggca caacactcag tgaggaacct atggtccacce catctctgca ggcccaggga 1440
agtgtcagta acttaagcat ctctaaggca gagaaggtgg ctgtgggtct tgaccaacca 1500
agactgctca gggtegggag gggaggetge aggectcetgyg tgggagcage cgggecgtgg 1560
gccacattet ctgcatgcte tagggctggg gctgagctge tcaggaaaac aatgccgcetce 1620
tgtgctcact gtgggaaagc caggccagat gagcaaagct cattccagaa acatggctgg 1680
ggacttccag cctecttace acatggectt tccaagattce caggttgatg atgcaaactg 1740
aacgcagtga atgccagggce ccagaaggca atgtcetgetyg tgggcaggac cacagaggcet 1800
gcccaggggt ggcacagcac agagaagtgt cagtgccgtg tttaggcact tggtagcaga 1860
ataggtgata aatataaatg tcttcaaaat gaaaggaagt gaggggggaa gaagaggagg 1920
gaaaatggga ggataggagg aagtgggcag gcaggcaagt tctctgecat ggggccacgg 1980
aagtgacagt taacccagaa ggaacaaaga catctgaatc agatattcct ttgtaaatct 2040
gtaaaggatt tgcaatatag gctttacttc taaaaattgt tgtcgggtcc atgaggcetgt 2100
tgccaggaag agcacacaca ccattcttca tggcaactge agtgagggag cagtcaggag 2160
gaagagtcct gtggcttcte agtceccctgtg gaggctaacyg caaagctctg tagaacaagce 2220
cttagagtgc atgctctatg gtctaatgag aaacttgtgt ttgtgecttge acacgtttca 2280
atgttceccta caggatattt tacaaaggta tgaaaataat ggccaaccag aagctagtat 2340
cagtttgggg cctaaatgca gcaggtgttc ctgataagca gataagcaga gctcttcecctg 2400
cagtagccca ggtctcacca aatgacaaat ggctaatcaa gacactcctg caagcccttg 2460
atggtgagag ctgcagagct gtttcttcag ctgccatcaa ggcaggacct caggacctga 2520
ctgtctacag tcagggaata gtgaacaata tgggatatgg gtataggtag gtggtagaca 2580
aggatcgtgce cccatggetg atgggcecggg tgtctcagge aggccccctg tgcacagaaa 2640
gagcctaagt gcagagaagc caggcatctt tcccctgtca actgtggaag gggaatgtga 2700
tggccacaga caccctcatg gcacagacat ggccagecte tgacgttcect ctgcatcaga 2760
gtagttctgt cctcgaagce ccagtcagca gagctggatg accagatcgc aagaagcaaa 2820
ccagaaagtg tgatggcaga gatgtcagat cccgtttaat aaacacttca gtaaacccaa 2880

SEQ ID NO: 96 moltype = DNA length = 3625
FEATURE Location/Qualifiers
source 1..3625

mol_type = other DNA

organism = Homo sapiens
SEQUENCE: 96
gtecagetgte tgtectgggtyg tctatgeggg cgcagcagtg cacccttecce cagectceggg 60
cgetgegeag ggacagacaa ggcattegea gegecctgee cgegetccac gceccgecagee 120
gecagacgge agcegectgeg tccegtgeceg cceccagecgg tgegegggag ccgeggggge 180
aaaggcgcag tggccagegg accatctete gtgecctege tcetetgeget cceggggcage 240
tgagceccegg ccaccegete tccaagatga agaagctceca gggagctcac ctcecgcaage 300
ctgtcaccee agacctgetg atgaccecca gtgaccaggg cgatgtcgac ctggatgtgg 360



US 2024/0240185 Al Jul. 18, 2024
131

-continued

actttgctge acaccggggg aactggacag gcaagctgga cttectgetyg tcectgecattyg 420
gctactgtgt aggcctgggg aatgtctgge gettcceecta tegagegtac accaatggag 480
gaggcgectt cctegtgece tacttectca tgctggecat ctgtggeatce ccectettet 540
tecetggaget ctcectggge cagttceteca gectagggece ccetggetgte tggaaaatca 600
geectetett caaaggcgece ggcgcagcca tgctgetcat cgtgggettg gtggecatet 660
actacaacat gatcatcgcc tacgtgetcet tcetacctett cgectcccte accagcgace 720
taccectggga gcactgtgge aactggtgga acacagaact ctgectggag cacagagtct 780
ccaaggacgg caacggggcce ctgccectca acctcacctyg caccgtcage cccagcgagg 840
agtactggag ccgctacgtc ctccacatce aaggcagceca gggcatcgge agceectgggg 900
agatccgetyg gaacctectge ctetgectge tgetggectyg ggtcatcegtyg ttectetgta 960
tcetcaaggg tgtgaagtcet tegggcaagg tggtgtattt cacggeccacg ttccectace 1020
tcatcctget catgectgetg gteccgeggag tcaccctece aggggcectgg aagggcatcece 1080
agttctatct caccccccag ttccaccact tgttgtette caaggtgtgg attgaagetg 1140
ctcttcagat cttctattecc ctgggtgtgg gcttecggggg gctcectcace tttgectect 1200
acaacacgtt tcaccagaac atctatagag acactttcat cgtcactctg ggcaacgcca 1260
tcaccagcat cctggctgge tttgccatct tcteccgtget gggctacatg tctcaggage 1320
tgggcgtgcece tgtggaccaa gtagccaaag caggccctgg cctggecttt gtegtetace 1380
cacaggccat gaccatgctg cctctgtcac ccttctggte ctttetcette ttcecttecatge 1440
ttectgactct cggcectagat agccagtttg cttttctgga gaccattgtg acagectgtga 1500
cagatgagtt cccatactac ctgcggccca agaaggcggt gttcectcaggg ctcatctgeg 1560
tggccatgta cctgatgggg ctgatcctca ccactgatgg gggcatgtac tggctggtcee 1620
ttectggatga ctacagcgcec agctteggge tgatggtggt ggttatcacc acgtgecttg 1680
ccgtgacacg ggtgtatgge attcagaggt tctgccgaga catccacatg atgctggget 1740
tcaagceggg cctctactte agggectgcet ggctgttect gtcecccagece acgctettgg 1800
ccetecatggt gtatagcatce gtcaagtacc agccecctegga gtatggcagt taccgettee 1860
cgeectggge tgagetgetg ggcatcectga tgggcectget gtectgecte atgatcccag 1920
ctggcatgct ggtggctgtg cttcgagaag agggctcact ctgggagcgg ctccaacagg 1980
ccageeggee ggccatggac tggggaccat cgetggagga gaaccggacyg ggcatgtatg 2040
tggccacgcet ggctgggage cagtcaccaa agecactgat ggtgcacatyg cgcaagtacg 2100
ggggcatcac cagcttcgag aacacggcca tcgaggtgga cegtgagatt gcagaggagg 2160
aggagtcgat gatgtgaggc aggaggcagg cgggcagaag gcecctgceceyg ggacctcaca 2220
gtcececttett agaagecctge aaaggtcage tgtgccecctet gggattctga gaggctatgg 2280
gggggcctge catagggatg ccagtccccecce agtgggggte ccttcectgcag cctetgecte 2340
tcctgaaace tctgacaacce ccctacacac acacacagge atactcagac ccactcaaag 2400
ctgagaatga tccaactcag ccctactttg cggatggaca tattaaggcc aggaggggag 2460
ggacttgcee caggtcgcat ggcagagggg acttgaaccce acgectectg accagccage 2520
tcectttece atggggcage cggcaccacce ttctcatcte tattcaggge ctacaccceccet 2580
ccetttttgg ggggagcctyg tcecccacaca ccttagcaca accagaatct tgagttggge 2640
agggaaggtce agggctacag aggctcttga ggctccgagyg ccectggggat caaaggtcaa 2700
tgagttaggt ggggagaaag atccctgggg gctcecctgtat gcaggactcc tgaaggaggt 2760
gggagetgag ggcectggag gatggggaag gtttgcagag agaggaagaa gagggcaggg 2820
tggggaggag ctctgggcca gaggatgetg agetgcectgyg gcagagacca agagggttgg 2880
agacactagt tttaccaggt tacaggaggg ttcaagacag aaggaaaact aacagagggg 2940
gagccaggga tgatggggtg ggcaggggat ttgcatgatg aggagtatca ttccagatct 3000
gtgcagageyg gatcggacgg gacagggtgg agcggggagg cctgtgcaaa gtgggaaaga 3060
getgeeggty gectgageca gggtgetggg getgegggtyg gggaaaggag gecccagcac 3120
ttcagacaaa gaccacccct tcacccactg gaccccaage cgcaaaagcet ggggaggtag 3180
gaagggtcac tgtgagggcce cagggcccct ctctteccat ctececttgte ctggtggect 3240
tcagtgtcte ttccagttecc aggagctgct gggaagctgg ccttcattgt tggtgacagg 3300
gcaaccatgyg gactaggagg tggcccatac acatggetgg ctggtcectga ggecacccac 3360
cttgttccag gacatgggce cgggcceggt gtgggggtag acgcagaggyg cagagggtag 3420
ccettggtac tgtgggteccece tcaaagagga gagtggggtg cagaaatgcce tcagcatgge 3480
tcatgcacac agcattctcc cgtggggcag ggttccctca tgcaacagge ctccecetgtgg 3540
ccagcctete tgcectgtete tegectgegte cccccaacce cttgtgttet attggttcat 3600

tgttaataaa tatcaaatga ggtca 3625
SEQ ID NO: 97 moltype = DNA length = 1208

FEATURE Location/Qualifiers

source 1..1208

mol type = other DNA

orggnism = Homo sapiens
SEQUENCE: 97
acgctgggge ttcaggtctce ctagcaacaa gttgtaccat atgaggacgyg ccgctgagee 60
ataatggaga tatcaatgcc tccacctcag atatatgtag aaaaaactct ggccattate 120
aaaccagata ttgttgacaa agaggaggag atacaagata ttattcttag atccggatte 180
accattgttc agagaagaaa actacgcctce agecctgage aatgtagtaa cttttatgtg 240
gaaaagtatyg gaaaaatgtt tttccccaac ttaacagcett acatgagttc tggaccactt 300
gtegecatga tattagctag acataaagcc atctcttatt ggttagaact tttgggacca 360
aataatagct tagtagcgaa ggagacacat ccagacagtce tgagggcaat ttatggcaca 420
gatgacctaa ggaatgcact tcatgggagt aatgactttg ctgctgcgga aagagaaata 480
cgttttatgt ttcctgaagt gattgttgag cccattccaa ttggacaagce tgctaaggac 540
tatttaaatt tacatataat gccaactctg cttgaaggac tcacagagct ttgtaagcaa 600
aaaccagcag atcctttgat ttggctaget gattggetge tgaaaaataa tcctaacaaa 660
cccaaacttt gtcaccatcce aattgtagaa gaaccttatt aaaaaaaaaa tcctcgaaag 720
aacaaatcat gaactatctt attataaaag gctgtactte tactgtttga aaaaattatt 780
tctagggttt aagtaactac aagtaaaata aatttatttc ttaaaaataa gtgttaaagg 840
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aataactatt ctatgaagca gataacatta aggtaaaata taggcttaga gtatgatttt 900
aacaatgatg taacactagg taatggaaaa ctcatgtaag atgttgctag atgtttttgt 960
ttttcttaag tttgagaagt aagacataaa gtttagttat acattttccc aagcacatat 1020
cctatatcta aatacataat taatgcacag ttgagacagt ctagtttaaa aggcttaggt 1080
ccttttgtag tccataagca tggtgatttg gtttcatgct catgtgtcag atatgcttcece 1140
ctcaaacctt gttacagcat catcacatta cctgtttgat gtaaaaaata aaaaatagaa 1200
aggtgtaa 1208
SEQ ID NO: 98 moltype = DNA length = 985
FEATURE Location/Qualifiers
source 1..985

mol_type = other DNA

organism = Homo sapiens
SEQUENCE: 98
acttggccct cgctctcact cgecggtegece tggecegttgt cattgtcect ccegetgtcac 60
cttttcaage cccaggetgg ctgcttcaga ageccctgac cccatggagyg agtgggacgt 120
gccacagatyg aagaaagagg tggagagcct caagtaccag ctggecttec agcgggagat 180
ggcgtccaag accatccceg agetgctgaa gtggatcgag gacgggatcce ccaaggacce 240
cttectgaac cccgacctga tgaagaacaa cccatgggtyg gaaaagggca aatgcaccat 300
cctgtgagee ccgcaccegg cccctcetcac accatcctgt gagaccacge ccggecccac 360
tceccaccate ttgtaagact gtgcccagec ccactcacte catcctgtga gtcccactce 420
cagceccact cccaccatce tgtgagecca tgeccggece cactcacacce aacctgtgag 480
cceccactecee ggcecccacte actccatcett gtaagactat geccagcecce attcactcca 540
tcetgtgagt cccactccca gecccactee caccatcectyg tgagecccac ttcecagecce 600
actcccacca tcctgtgage cccactecca gecccactee caccatcctyg tgagecccac 660
tceceggecee actcactceca tectgtgage cecactcceca gecccactca caccaacctg 720
tgagccccac tcceggecce actcacaaca tcttgtaaga ctgtgccegyg ccccattcac 780
tccatectgt gagaccacgce ccggccccac tcactctate ctgtgagacce acgectggece 840
ccactecccac catcctgtga gecccactece tggecccact cacaccatce tatgagccca 900
cgeceggece cactceccace atcctgtgaa ceccactceca ctegecacgtyg attacagtcet 960
gtaaaggtgt gactttataa agaca 985
SEQ ID NO: 99 moltype = DNA length = 6105
FEATURE Location/Qualifiers
source 1..6105

mol_type = other DNA

organism = Homo sapiens
SEQUENCE: 99
aagagcagga agccaggcag cgggcagggg aggctgeggyg gcecactceget ggagaggcaa 60
acaggaagga ctgcccectg agcgccagge ttegggeceyg ggaatcegecyg ccgecgecge 120
cgcagagetyg cagcetegggg ccgagggtaa ggaggcgage cgggagceggyg aggeccggga 180
gagetcegeyg ggtecccegeg cccagtecce agecgegece cgacccecgec geccegggee 240
teggetegee cteegecacce ccccctgece ceccaccegtt cgecgetgea ggeggtegge 300
cgecgegatyg aaggcgagcet cgggggatca ggggagceccee cegtgettee tgegettcece 360
geggectgty cgggtggtaa gtggegecga ggccgagete aagtgegtgg tectggggga 420
geegecgect gtagtggtgt gggagaaggg cgggcagcag ctggceggect cggaacgect 480
gagetteceyg geggacggeg cggagcacgg cctgetgetg accgecgcac tgeccaccga 540
cgegggggte tacgtgtgcee gegceccgeaa cgeggcecgge gaggectacyg cggeggecge 600
cgtcaccgtyg ctggagecge cggcectecga ceccgagetyg cageccgecyg agcegeccget 660
geecatcegeeyg gggtecegggg agggegecce ggtcettecte acggggecte gatcccagtg 720
ggtgctgegy ggggcggagyg tggtgctgac gtgccgggeyg gggggectece ccgagcccac 780
actgtactgg gagaaggacg ggatggccct ggacgaagtyg tgggacagca gccacttcge 840
getecageeyg ggecgegecg aggacggecce cggcegegage ctggcactge geatcctgge 900
ggcteggety ceggattceeg gegtectacgt gtgccacgee cgcaacgege acggccacge 960
gecaggceggygy gegetgcetee aggtgcacca gecccecgag ageccgeccg cggaccccga 1020
cgaggecccee gegeeggtgg tggagecget caagtgcegeg cctaagacct tcetgggtgaa 1080
cgagggcaag cacgccaagt tccgcetgeta cgtgatggge aageccgage ccgagatcga 1140
atggcactgg gagggccgee cgctgcetece ggaccgeege cgectcatgt accgegaccg 1200
cgacggceggce ttcegtgctca aggtgcttta ctgccaggce aaggatcgtg ggctctacgt 1260
ctgcgecgeg cgcaactegg cgggccagac getcagtgece gtgcagetge acgtgaaaga 1320
geeecgecte cggttcacac ggccectgca ggacgtggag ggccgtgage acgggattge 1380
cgtgctggaa tgtaaagtac ccaactcccg catccccacg gectggttee gtgaggacca 1440
geggetgetyg cectgecgea agtacgagca gatcgaagag ggcactgtcec ggegectcat 1500
catccacagg ctgaaggcag acgatgatgg tatctacctg tgcgagatgce ggggccgggt 1560
gegeaccegty gecaacgtca cagtcaaagg geccatectg aagcgectge ceccggaaget 1620
cgacgtectg gaaggagaga atgctgtgct gctagtggaa actctagagg ccggggtcga 1680
gggacgcetygyg agecgtgatyg gggaggagcet gecggtcatce tgccagagca gctcaggeca 1740
catgcatgcce ctggtcctte caggggtcac ccgagaggat gctggcgagg tcacctttag 1800
cctgggcaac tcccgtacca ctacgcettcet cagagtaaaa tgtgtcaage acagtccccece 1860
aggacccccce atattggcag agatgttcaa gggccacaag aacacggtcce tgttgacctg 1920
gaagccteee gagecagcete ccgagacccce attcatctac cggcetggage ggcaggaagt 1980
gggctctgaa gactggattce agtgcttcag catcgagaaa gccggagccg tggaggtgcce 2040
gggcgactgt gtgccctceccg agggtgacta ccgcttceccge atctgcacag tcagcggaca 2100
tggccgtagt ccccacgtgg tgttceccacgg ttctgctcac cttgtgccca cagctegect 2160
ggtggcaggt ctggaggatg tgcaggtata cgacggggaa gatgccgtct tctecctega 2220
tctectecace atcatccagg gtacctggtt ccttaatggg gaagagctca agagtaacga 2280
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geeggaggyge caggtggaac ctggggecct geggtaccegt atagagcaga agggtctgea 2340
gcacagactc atcctgcatg ccgtcaagca ccaggacagce ggtgccctgg tcecggcttcag 2400
ctgceeegge gtgcaggact cagctgecct cacaatccaa gagagcccegyg tgcacatcct 2460
gagceccccag gacagggtgt cgttgacctt cacaacctca gagegggtgg tgctgacttg 2520
tgagctcectca agggtggact tcccggcaac ctggtacaag gatgggcaga aggtggagga 2580
gagcgagttyg ctggtggtga agatggatgg gcgcaaacac cgtctgatcc tgcctgagge 2640
caaagtccag gacagtggceg agtttgagtg caggacagaa ggggtctcegg ccttettegg 2700
cgtcactgtc caagatcctce ccgtgcacat cgtggaccce cgagaacatg tgttcecgtgca 2760
tgccataact tccgagtgtg tcatgetgge ctgtgaggtg gaccgagagg acgccectgt 2820
gcgttggtac aaggacgggce aggaggtgga ggagagtgac ttcgtggtgce tggagaatga 2880
ggggcecccat cgecgectgg tgctgeccge cacccagece tcagacgggg gcgagtttca 2940
gtgcgtcget ggagatgagt gtgcctactt cactgtcacc atcacagacg tctectcegtg 3000
gatcgtgtat cccagcggca aggtgtatgt ggcagccgtg cgcctggagce gtgtggtget 3060
gacctgtgag ctatgccgge cctgggcaga ggtgcgetgg accaaggatg gagaggaggt 3120
ggtggagage cccgegetge tcectgcagaa ggaagacact gtecgecgec tggtgctgee 3180
cgctgtecag ctcgaggact ccggcgagta cttgtgtgaa attgacgatg agtcggccte 3240
cttcactgtc accgtcacag aacccccagt gcggatcata taccctcecgeg atgaggtgac 3300
cttgatcgee gtgaccttgg agtgtgtggt gctgatgtgt gaactgtctce gggaggatge 3360
ccetgtgege tggtacaagg atgggctgga agtggaggag agcgaggccce tggtgctgga 3420
gagggatggyg ccacgctgee gectggtget acctgetget cagcccgagg acgggggcega 3480
gtttgtatgt gatgctggag atgactcggce cttcttcact gtcactgtca cagccccacce 3540
agagaggatt gtgcacccgg cagcccgcte cctggatcectg cattttgggg ctccagggeg 3600
cgtggagetg cgctgtgagg tggccccage tgggtctcag gtgcegetggt acaaggacgg 3660
gctggaagtyg gaggcatcag atgccctgca getgggtgee gaggggecca ccecgcaccect 3720
gaccctgeee cacgeccage ctgaggacgce cggggagtat gtgtgtgaga cccggcatga 3780
ggccatcacc ttcaatgtca tcctggcetga gecteccagtg cagttcecttg ctcectagagac 3840
aactccaagce ccgctcectgtg tggccectgg ggagccagtg gtgctgaget gtgaactgte 3900
cegggetgge gecceegtgg tetggageca caatgggagyg ccecgtgcagyg agggegaggg 3960
cctagagete catgecgagg gecccegecg agtectetge atccaggetyg caggeccage 4020
ccatgcaggg ctctacacct gecagtetgg agcagccceece ggagecccaa gcectcagett 4080
caccgtecag gtggetgage ccectgtgeg ggtggtaget ccecgaggcag cccagacgag 4140
ggttcggage accccaggeg gggacctaga getggtggtg cacctetecg ggecaggggg 4200
cectgtacge tggtacaagg acggggageg actggcaage caggggceggyg tgcagetgga 4260
gcaggeceggg gecaggcagg tgetgegggt gcagggggea cggagegggyg acgctgggga 4320
gtacctgtge gatgcgceccce aggacagccg catcttectt gtcagegtgg aagagccact 4380

gctggtgaag ctggtctcecgg agctgacacce actcactgte cacgagggcg atgatgccac 4440
gttceggtgt gaagtctcce caccagatge cgatgtcacce tggcectgcgca atggggecegt 4500
cgtcactcca gggccccagg tggagatggce ccagaatggt tcaagccgca tcecttaacctt 4560
gegaggcetyge caactggggg atgcagggac cgtgactttg cgggcaggga gcacggccac 4620
aagtgcccgg ctccatgttce gagagacaga gctgctgtte ctacggcecggt tgcaggatgt 4680
gegggcagayg gaaggccagg atgtgtgtcet cgaagtggag acaggccgag tgggtgcage 4740
gggggccgtyg cgctgggtge gaggtgggca gcccctgceee cacgactcectce gectgtceccat 4800
ggcccaggat gggcacatcce accgcectett catccatggt gtcatactgg ccgaccaggg 4860
cacctacgge tgcgagagcc accacgatcg caccctggece aggctcageyg tgaggccgag 4920
gcagcetgagyg gtgctgegge ctctggagga cgtgaccate agtgaggggg gcagtgccac 4980

cttccagetg gagctgtecece aggaaggtgt gaccggggag tgggcccggg gtggagtaca 5040
gctgtatceca ggacccaagt gtcacatcca ctcggacgge caccgtcacc gactggtact 5100
caatggcctg ggcectggeceg actcaggcetg tgtctcectte acagecggatt cecctgegetg 5160
cgcagecaga ctcattgtga gagaggtccce agtgaccate gtgeggggge cacacgacct 5220
agaggtgacc gagggcgaca cagctacgtt cgagtgcgag ctttcccaag ctttggctga 5280
tgttacctgg gagaaggacg ggaacgcget tacgectage cegeggcetee ggctecagge 5340
ccteggeacyg cgecgectte tccagetgeg acgetgegge cecteggacyg ccgggaccta 5400
cagctgegeg gtggggacgg cccgegecgyg accggteege ctgaccgtge gegagegtac 5460
tgtggceggta ctcteccgage tgcggteggt gagegcccge gaaggcgacg gcgctacgtt 5520
cgagtgcace gtgteggagg tcgagaccac ggggcegetgg gagetceggag gcecgeccget 5580
gagacccegga geccgegtee gcatccgaca ggaagggaag aaacacattce tggtgcttag 5640
cgagetgege gcecgaggacg ccggtgaagt cegettecag geggggcecceyg cccagtecct 5700
ggctctactyg gaagtggagg cattgcctcet ccagatgtge cgccaccceccce ctecgcgagaa 5760
gaccgttetg gtgggccgcee gggceggtget ggaggtgact gtgtcceccget cggggggceca 5820
cgtgtgetgg ctgcgggagg gggccgagct gtgcccggga gataagtatg agatgcgcag 5880
ccacggeccee acccacagcece tggtcatcca tgacgttega cctgaggacce aaggcactta 5940
ctgctgecag gcecggecagg acagcaccca cacacggetyg ctggtagagyg gcaactagga 6000
gaacctaacc aggccaggcg ggtgcccttg gacagettgg aaggcgtttg cccttaccct 6060

gggcaggggt agagagacaa ggaacaataa aagtgctaca gctca 6105
SEQ ID NO: 100 moltype = DNA length = 1575

FEATURE Location/Qualifiers

source 1..1575

mol_type = other DNA

organism = Homo sapiens
SEQUENCE: 100
gtectgtgge ctetgcaget cagcatgget agggtactgg gagcaccegt tgcactgggg 60
ttgtggagee tatgetggtce tctggecatt gecaccecte ttectecgac tagtgeccat 120
gggaatgttyg ctgaaggcga gaccaagcca gacccagacg tgactgaacg ctgctcagat 180
ggctggaget ttgatgctac caccctggat gacaatggaa ccatgetgtt ttttaaaggg 240
gagtttgtgt ggaagagtca caaatgggac cgggagttaa tctcagagag atggaagaat 300
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tteccecagee ctgtggatge tgcatteegt caaggtcaca acagtgtcett tctgatcaag 360
ggggacaaag tctgggtata ccctectgaa aagaaggaga aaggataccc aaagttgctce 420
caagatgaat ttcctggaat cccatcccca ctggatgcag ctgtggaatyg tcaccgtgga 480
gaatgtcaag ctgaaggcgt cctettette caaggtgace gegagtggtt ctgggacttg 540
gctacgggaa ccatgaagga gcgttcectgg ccagetgttg ggaactgctce ctetgccctg 600
agatggctgg gccgcetacta ctgcttecag ggtaaccaat tcectgegett cgaccctgte 660
aggggagagg tgcctcccag gtaccegegg gatgtccgag actacttcat gcecctgecct 720
ggcagaggcece atggacacag gaatgggact ggccatggga acagtaccca ccatggccct 780
gagtatatge gctgtagcce acatctagtce ttgtctgcac tgacgtctga caaccatggt 840
gecacctatyg ccttecagtgg gacccactac tggegtetgg acaccagecg ggatggetgg 900
catagctgge ccattgctca tcagtggecce cagggtcectt cagcagtgga tgctgecttt 960
tcetgggaag aaaaactcta tetggtccag ggcacccagg tatatgtcett cctgacaaag 1020
ggaggctata ccctagtaag cggttatcecg aagcggctgg agaaggaagt cgggacccect 1080
catgggatta tcctggactc tgtggatgcg gcctttatct geccctgggte ttcecteggete 1140
catatcatgg caggacggcg getgtggtgg ctggacctga agtcaggage ccaagccacg 1200
tggacagagc ttccttggec ccatgagaag gtagacggag ccttgtgtat ggaaaagtcce 1260
cttggcecta actcatgttc cgccaatggt cccggcttgt acctcatcca tggtceccaat 1320
ttgtactgct acagtgatgt ggagaaactg aatgcagcca aggcccttcecce gcaaccccag 1380
aatgtgacca gtctcctggg ctgcactcac tgaggggcect tctgacatga gtctggectg 1440
gcceccaccte ctagttecte ataataaaga cagattgctt cttegcettcet cactgagggg 1500
ccttectgaca tgagtctgge ctggeccccac ctccccagtt tctcataata aagacagatt 1560

gcttettecac ttgaa 1575
SEQ ID NO: 101 moltype = DNA length = 2035

FEATURE Location/Qualifiers

source 1..2035

mol_type = other DNA
organism = Homo sapiens

SEQUENCE: 101

ggaagtcegt agtgtctcat tgcagataat ttttagetta gggcctggtg getaggtegg 60
ttctetectt tccagtegga gacctcetgee geaaacatge tcecgecagat catcggtcag 120
gccaagaage atccgagett gatcccecte tttgtattta ttggaactgg agctactgga 180
gcaacactgt atctcttgeg tctggecattg ttcaatccag atgtttgttg ggacagaaat 240
aacccagagce cctggaacaa actgggtccce aatgatcaat acaagttcta ctcagtgaat 300
gtggattaca gcaagctgaa gaaggaacgt ccagatttct aaatgaaatg tttcactata 360
acgctgettt agaatgaagg tcttccagaa gecacatceg cacaatttte cacttaacca 420
ggaaatattt ctcctctaaa tgcatgaaat catgttggag atctctattg taatctctat 480
tggagattac aatgattaaa tcaataaata actgaaactt gatatgtgtc acttttttat 540
gctgaaagta tgctctgaac tttagagtat aggaaattaa ctattagaat ttaaagaatt 600
tcttgaattt ctgtagtttyg aaaatacgac tttaagctgc tttagtaaaa cacttccatt 660
ttgtgtatag actgttggta acttcactag agcatacata acaactggaa ctggaaatta 720
tacaaaagta aattgggaag gatactccag catctgacac tggcaaaatyg gaaacctttg 780
agtttctett actggctgtt gaagtgtgtg cagtttttaa caatggtttt tacttggcat 840
ctctttgttg tgattttcaa ggttataagt tgctttggtc ctaggattga agttgaaatc 900
tgagtttatc agtgctaacc atggtgctag tagtcaagag atcttgagaa ttttggctge 960
tgagtcttgg tgcagggtgc aggttttctt ttctttttte tttttttttt ttttgagata 1020
gtctectgteca cccaggctgg agtgcagtgg tacaaacatg gatcactgca gcctctacct 1080
ccegggcetta agtgatccte ctgectcage ccectaagtag ccgggactac aggtatgtge 1140
caccatgccce agttaatttt tgtaattttt tttagagaca gggttttgcce atgttgccca 1200
ggctggtcete aaactcttga gctcaagcga tccattctec tcagecteccce agggtgcetgg 1260
gattacaggc gtgagccatt gcgcecttagec atggtgcagg ttttcaaagg ccaggaagta 1320
tattcataat tttaagatgg ggaatatagc aagttttcac ataggtgtgt gtaagtcatc 1380
acatcataga aacttgagga attcagtgac attaattttg gattttcata cgtaagtata 1440
caattaaatg tttacagggt agtagaagca cattttaaat gtcaggaact gaactaagta 1500
tttgaattac gtggattatc tcaaaaattt tgaaattgtt aaacgagttg aattacttga 1560
attcattctg ttagtcaaat ggtggatatt tacacccatg tagttttgaa tttagagtgt 1620
gtagagtgtt ttcagttacc agactccatg cttttacctce ctatgtgtca ggtataattt 1680
gaacctctaa gaacagggtt tctcaacctt geccactgttg actatttctg aaagacagtt 1740
tggtttagca gaccatccca tgcgcetttag cttgtttagt agctaacttg ggctctgeca 1800
ctacagacaa aaagcactct ttccctccaa ttcecccacagg ctatgagaag aatggagaca 1860
ttaccaaatg tccattggtg ggcaaaattg cttcattcct acctectgttg agaattactce 1920
tagatccttt ggcacaaatt acctcaaagt ttaaaattgt gtaaacaaac agtgtgtcat 1980

gtaattgaaa aacattaagc aactccaaat aaatgctaca ttaagaaatt agtaa 2035
SEQ ID NO: 102 moltype = DNA length = 2694

FEATURE Location/Qualifiers

source 1..2694

mol_type = other DNA

organism = Homo sapiens
SEQUENCE: 102
gagagcccayg agagctgaac ctgcatccceg gacctgegge gaccgtegta caccatggge 60
cteccacctee gecectacceg tgtggggetyg cteccggatyg gectectgtt cctettgetg 120
ctgctaatge tgctegegga cccagegete ceggecggac gtcaccccecee agtggtgetg 180
gteectggtyg atttgggtaa ccaactggaa gccaagetgg acaagcecgac agtggtgcac 240
tacctectget ccaagaagac cgaaagctac ttcacaatct ggctgaacct ggaactgcetg 300
ctgcctgtea tcattgactg ctggattgac aatatcagge tggtttacaa caaaacatcc 360
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agggccacce agtttectga tggtgtggat gtacgtgtece ctggetttgyg gaagacctte 420
tcactggagt tcctggaccce cagcaaaagc agegtgggtt cctattteca caccatggtg 480
gagagccttyg tgggctgggg ctacacacgg ggtgaggatg tcecgaggggce tcectatgac 540
tggcgecgag ccccaaatga aaacgggecce tacttectgg cectecgega gatgatcgag 600
gagatgtacc agctgtatgg gggcccegtg gtgctggttg cecacagtat gggcaacatg 660
tacacgctet actttectgca gecggcagecg caggcectgga aggacaagta tatccgggee 720
ttegtgtcac tgggtgegece ctggggggge gtggccaaga ccectgegegt cctggettca 780
ggagacaaca accggatcce agtcatcggg cccctgaaga tccgggagca gcageggtca 840
getgteteca ccagetgget getgecctac aactacacat ggtcacctga gaaggtgtte 900
gtgcagacac ccacaatcaa ctacacactg cgggactacc gcaagttctt ccaggacatc 960
ggctttgaag atggctggct catgcggcag gacacagaag ggctggtgga agccacgatg 1020
ccacctggeg tgcagctgca ctgcectcectat ggtactggeg tccccacacce agactectte 1080
tactatgaga gcttccctga ccgtgaccct aaaatctget ttggtgacgg cgatggtact 1140
gtgaacttga agagtgccct gcagtgccag gectggcaga gecgccagga gcaccaagtg 1200
ttgctgcagg agctgccagg cagcgagcac atcgagatge tggccaacge caccaccctyg 1260
gcctatctga aacgtgtgct ccttgggeccece tgactectgt gecacaggac tcecetgtgget 1320
cggcecgtgga cctgetgttyg gectetgggg ctgtcatgge ccacgegttt tgcaaagttt 1380
gtgactcacc attcaaggcce ccgagtcttg gactgtgaag catctgccat ggggaagtge 1440
tgtttgttat cctttctetyg tggcagtgaa gaaggaagaa atgagagtct agactcaagg 1500
gacactggat ggcaagaatg ctgctgatgg tggaactgct gtgaccttag gactggctcce 1560
acagggtgga ctggctgggce cctggtccca gtcectgect ggggccatgt gtcceccccta 1620
ttectgtggg cttttcatac ttgcctactg ggcecctggee ccgcagectt cctatgaggg 1680
atgttactgg gctgtggtcecc tgtacccaga ggtcccaggg atcggctcect ggccectegg 1740
gtgaccctte ccacacacca gccacagata ggcctgccac tggtcatggg tagctagage 1800
tgctggette cctgtggett agectggtgge cagectgact ggcttectgg gecgagectag 1860
tagctectge aggcaggggce agtttgttge gttcecttegtg gtteccagge cctgggacat 1920
ctcactccac tcectacctece cttaccacca ggagcattca agctctggat tgggcagcag 1980
atgtgcccce agtcccgcag getgtgttee aggggccctg atttectegg atgtgectatt 2040
ggcececcagga ctgaagctge cteecttcac cctgggactyg tggttceccaag gatgagagca 2100
ggggttggayg ccatggcctt ctgggaacct atggagaaag ggaatccaag gaagcagcca 2160
aggctgcecteg cagcttcect gagctgcacce tcttgctaac cccaccatca cactgccace 2220
ctgccectagg gtctcactag taccaagtgg gtcagcacag ggctgaggat ggggctccta 2280
tccacccetgg ccagcaccca gettagtget gggactagcece cagaaacttg aatgggacce 2340
tgagagagcce aggggtcccecce tgaggccccce ctaggggcett tcectgtectgece ccagggtget 2400
ccatggatct ccctgtggca gcaggcatgg agagtcaggg ctgccttcat ggcagtagge 2460
tctaagtggg tgactggcca caggccgaga aaagggtaca gcctctaggt ggggttccca 2520
aagacgcctt cacgctggac tgagctgcte tcccacaggg tttetgtgca getggatttt 2580
ctectgttgca tacatgcctg gcatctgtcet cceccttgtte ctgagtggcce ccacatgggg 2640

ctctgagcag gctgtatcetg gattctggca ataaaagtac tctggatgct gtaa 2694
SEQ ID NO: 103 moltype = DNA length = 2434

FEATURE Location/Qualifiers

source 1..2434

mol_type = other DNA
organism = Homo sapiens

SEQUENCE: 103

aaggtggaag ctgggtccgg ctgccaggaa geggcecggtyg cgegggetge gegggetgeg 60
cggggetegg cttecacgtyg cgagectgea cegecgecee gecctetect ggeggecagg 120
cctggggact ctetgecgeg ggacggegece tegegtteeg cegtggcagt ggeegtggee 180
agaacgtcca cgcgeggteg tccaccgecg gatctegete cagegecegt ggtccagegt 240
gtagggagcee gatcgeccat ggagggtetg ggccegetegt gectgtgget gegtegggag 300
ctgtegecee cgeggecgeg getcectgete ctggactgece gcagecgega gctgtacgag 360
teggegegea teggtgggge getgagegtg gecctgeegyg cgcetectget gegecgectyg 420
cggaggggca gectgteggt gegegegete ctgectggge cgecgetgea gcecgeccceg 480
cctgeccceg tgctectgta cgaccaggge gggggcecgge gecggegegy ggaggecgag 540
geegaggeceyg aggagtggga ggccgagtceg gtgctgggea cectgcetgca gaagetgega 600
gaggaaggct acctggccta ctacctccag ggaggcttca gcagattcca ggecgagtge 660
cctcacctgt gtgagaccag ccttgetgge cgtgcegget ccagecatgge gcecggtgcece 720
ggtccagtyge cegtggtggg gttgggcage ctgtgectgg getccgactg ctetgatgeg 780
gaatccgagyg ctgaccgcga ctccatgage tgtggectgg attceggaggg tgccacacce 840
ccaccagtgg ggctgeggge atccttecct gtecagatee tgcccaacct ctatctggge 900
agtgcccggg attccgecaa tttggagage ctggccaaac tgggcatcceyg ctacatccte 960
aatgtcaccc ccaacctcececc aaacttcectte gagaagaatg gtgactttca ctacaagcag 1020
atccccatcet ccgaccactg gagccagaac ctgtcgeggt tetttecgga ggccattgag 1080
ttcattgatg aggccttgtce ccagaactgc ggggtgctcg tccactgctt ggcgggggte 1140
agccgttetg tcaccgtcac tgtggectac ctcatgcaga agctccacct ctctetcaac 1200
gatgcctatg acctggtcaa gaggaagaag tctaacatct cccccaactt caacttcatg 1260
gggcagttge tggactttga gcgcagcettg cggctggagg agcgccactc gcaggagcag 1320
ggcagtggygyg ggcaggcatce tgcggectcece aacccgecct cettettecac cacccccace 1380
agtgatggeg ccttegaget ggcccccace tagggceceeg tggecggcayg gcecggeccct 1440
geeccaccee cacccacggg tgtcectgece cactegtgtyg gcaagggagyg ggagggcagg 1500
agggctegge ctgagcaggg tgctgggggyg agagcgcaat acctcacgeyg ggctgecegte 1560
ctaatcaacg tgcctatggc gggaccacgc tcggagectg cctettcectge gactgttact 1620
ttttetttge gggatggggyg tgggggttcee ctctccaggt ggttgtccag geccaggtcee 1680
cggcecetggg tgctcageca getcecggctag gcecctgegee tcecectgeget teccecttceca 1740
ggaagggtgt gtgccaccte gttgcactgg atcccagtgg ctgecttgggg gagaggegtt 1800
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tgccatcact ggtgttgtca cctcecectgtt tcteccaccaa gggcettggge ctctegggge 1860
tggggectee caggggatgg ggacccagag tgcagtggece gceccacatcce atggectagg 1920
agctactggg caggttcceg gccacacatc tggtgggcetg ttttgttttt tttttttect 1980
cttcececcag atgtecttgac gggatcactg gggctctttg tgagtgaggg tggccaaact 2040
accgecggag gagatggggt ctcagagega gagetgcgga gggggagggyg aagaagaagg 2100
cctcactttt gectgectgegg ggcccacaca gccgctgcecta ctttgggggg tggggaaggg 2160
gccaagctge agacacacac agtcattcat ttctgtccac accecctgtgg gtggecgggtg 2220
tgcgtgtgtg tgcttgtgtyg tgcgcacgtg tcggcgctca cacacacatg ctagcccact 2280
gatgcaccca gcccagggct ggcagtcettt gcagegtggg gcecgtctcac cctggagect 2340
ggagaggatc tatgcttgtt tgtttttgta atccatatca tagttgcttt ctttaattgt 2400

tcettetgaa taaacagttt atttaagata ctga 2434
SEQ ID NO: 104 moltype = DNA length = 2893

FEATURE Location/Qualifiers

source 1..2893

mol_type = other DNA
organism = Homo sapiens

SEQUENCE: 104

ctttaccact actcgctata gagccctggt caagttctet ccacctctet atctatgtcet 60
cagtttctte atctgtaaca tcaaatgaat aataatacca atctcctaga cttcataaga 120
ggattaacaa agacaaaata tgggaaaaac ataacatggc gtcccataat tattagatct 180
tattattgac actaaaatgg cattaaaatt accaaaagga agacagcatc tgtttcctct 240
ttggtecctga gctggttaaa aggaacactg gttgcctgaa cagtcacact tgcaaccatg 300
atgcctaaac attgetttcet aggcttecte atcagtttet tecttactgyg tgtagcagga 360
actcagtcaa cgcatgagtc tctgaagect cagagggtac aatttcagtce ccgaaatttt 420
cacaacattt tgcaatggca gcctgggagg geacttactyg gcaacagcag tgtctatttt 480
gtgcagtaca aaatcatgtt ctcatgcagc atgaaaagct ctcaccagaa gccaagtgga 540
tgctggcage acatttcecttg taactteccca ggctgcagaa cattggctaa atatggacag 600
agacaatgga aaaataaaga agactgttgg ggtactcaag aactctcttyg tgaccttacc 660
agtgaaacct cagacataca ggaaccttat tacgggaggg tgagggcgge ctceggetggg 720
agctactcag aatggagcat gacgccgegg ttcactcect ggtgggaaac aaaaatagat 780
cctecagtca tgaatataac ccaagtcaat ggetcetttgt tggtaattet ccatgctcca 840
aatttaccat atagatacca aaaggaaaaa aatgtatcta tagaagatta ctatgaacta 900
ctataccgag tttttataat taacaattca ctagaaaagg agcaaaaggt ttatgaaggg 960
gctcacagag cggttgaaat tgaagctcta acaccacact ccagctactg tgtagtgget 1020
gaaatatatc agcccatgtt agacagaaga agtcagagaa gtgaagagag atgtgtggaa 1080
attccatgac ttgtggaatt tggcattcag caatgtggaa attctaaagc tccctgagaa 1140
caggatgact cgtgtttgaa ggatcttatt taaaattgtt tttgtatttt cttaaagcaa 1200
tattcactgt tacaccttgg ggacttcttt gtttatccat tcttttatce tttatattte 1260
atttgtaaac tatatttgaa cgacattccc cccgaaaaat tgaaatgtaa agatgaggca 1320
gagaataaag tgttctatga aattcagaac tttatttctg aatgtaacat ccctaataac 1380
aaccttcatt cttctaatac agcaaaataa aaatttaaca accaaggaat agtatttaag 1440
aaaatgttga aataattttt ttaaaatagc attacagact gaggcggtcc tgaagcaatg 1500
gtttttcact ctcttattga gccaattaaa ttgacattgc tttgacaatt taaaacttct 1560
ataaaggtga atatttttca tacatttcta ttttatatga atatactttt tatatattta 1620
ttattattaa atatttctac ttaatgaatc aaaattttgt tttaaagtct actttatgta 1680
aataagaaca ggttttgggg aaaaaaatct tatgatttct ggattgatat ctgaattaaa 1740
actatcaaca acaaggaagt ctgctctgta caattgtcce tcatttaaaa gatatattaa 1800
gcttttettt tetgtttgtt tttgttttgt ttagttttta atcctgtcectt agaagaactt 1860
atctttattc tcaaaattaa atgtaatttt tttagtgaca aagaagaaag gaaacctcat 1920
tactcaatcc ttctggccaa gagtgtecttg cttgtggege cttectcatce tctatatagg 1980
aggatcccat gaatgatggt ttattgggaa ctgctggggt cgaccccata cagagaactce 2040
agcttgaagce tggaagcaca cagtgggtag caggagaagg accggtgttg gtaggtgect 2100
acagagacta tagagctaga caaagccctc caaactggce cctectgcte actgectcecte 2160
ctgagtagaa atctggtgac ctaaggctca gtgtggtcaa cagaaagctg ccttecttcac 2220
ttgaggctaa gtcttcatat atgtttaagg ttgtctttct agtgaggaga tacatatcag 2280
agaacatttg tacaattccc catgaaaatt gctccaaagt tgataacaat atagtcggtg 2340
cttctagtta tatgcaagta ctcagtgata aatggattaa aaaatattca gaaatgtatt 2400
ggggggtgga ggagaataag aggcagagca agagctagag aattggtttc cttgcttcecce 2460
tgtatgctca gaaaacattg atttgagcat agacgcagag actgaaaaaa aaatttactt 2520
tgatctectgt ttttgaattc ttattattta tattttgctt actacctttt ttgccttttg 2580
tcettttgtyg gagagggcga tgaattaaga gtagtggggt gggtggcgag taagtaaaat 2640
ttcaaatagc attttagtga atgcaattca gtagtcctga agcctgactt aataaaacaa 2700
aattcattta tggttgtttc atgaaagtta ttagatagga tcaagttttg tttgtatatt 2760
gtttgccttyg ctetgttttt gecttttgtge ttaggcaagt gcaaaatact ctatggaaat 2820
cataattgtc atcttcttca tggtgttagg gatatattgt cacatgattt caataaatcc 2880

tttttttget tta 2893
SEQ ID NO: 105 moltype = DNA length = 3470

FEATURE Location/Qualifiers

source 1..3470

mol_type = other DNA

organism = Homo sapiens
SEQUENCE: 105
actgggtcaa gcacagccct gagcggecge gtgtcecgagyg ccecaggtgece ctctagagee 60
ctgtagttee tgccectete tgcccctete ggetectget gttecgecege tgtegtecga 120
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accatcccaa cccccagtcece acccagacag cgeccgaget aggggaggga acggtetggg 180
agtcggcage tggegecagg geggccggag gatgccgagyg ggccggagece gggagggece 240
gaggccgagyg cgcactctac ccccagetcece taccctgtaa gecccgecag cctecggacg 300
tgctgtccet gggecegteg cectegggge teccgecgga actecttcac tcetcagagge 360
cgagtecccte ccctecccac ggectgegtgt ggecgttgece gtcetgcacce agaccctgag 420
cegecgecge cggecatgga ggtggegece gagcagecege getggatgge gcacccggece 480
gtgctgaatyg cgcagcacce cgactcacac cacccgggece tggcgcacaa ctacatggaa 540
ccegegeage tgctgectee agacgaggtg gacgtcettet tcaatcacct cgactcgcag 600
ggcaaccect actatgccaa cccegetcac gegegggege gegtctecta cagecccegeg 660
cacgecccgee tgaccggagg ccagatgtge cgeccacact tgttgcacag cccegggtttg 720
ceetggetgg acgggggcaa agcagececte tetgecgetyg cggeccacca ccacaaccce 780
tggaccgtga gccecttete caagacgeca ctgcaccect cagetgetgyg aggecctgga 840
ggcccactet ctgtgtacce aggggetggg ggtgggageyg ggggaggcag cgggagcetca 900
gtggecteee tcacccctac agcagceccac tetggetcece accttttegg ctteccacce 960
acgccaccca aagaagtgtce tcctgaccct ageaccacgg gggctgegte tccagectca 1020
tcttecgegyg ggggtagtge agcccgagga gaggacaagyg acggcgtcaa gtaccaggtg 1080
tcactgacgg agagcatgaa gatggaaagt ggcagtcccce tgcgcccagg cctagctact 1140
atgggcacce agcctgcectac acaccacccece atccccacct accectecta tgtgecggeg 1200
getgeccacyg actacagcag cggactcectte caccceggag gettectggg gggaccggee 1260
tccagettca cccctaagca gegcagcaag gctegttect gttcagaagg ccgggagtgt 1320
gtcaactgtyg gggccacage cacccectete tggeggeggg acggcaccgg ccactacctg 1380
tgcaatgcct gtggcctcecta ccacaagatg aatgggcaga accgaccact catcaagccce 1440
aagcgaagac tgtcggecge cagaagagec ggcacctgtt gtgcaaattyg tcagacgaca 1500
accaccacct tatggcgeccg aaacgccaac ggggacccetyg tcetgcaacge ctgtggecte 1560
tactacaagc tgcacaatgt taacaggcca ctgaccatga agaaggaagg gatccagact 1620
cggaaccgga agatgtccaa caagtccaag aagagcaaga aaggggcgga gtgcttcgag 1680
gagctgtcaa agtgcatgca ggagaagtca tccceccttceca gtgcagetge cctggctgga 1740
cacatggcac ctgtgggcca cctceccegece ttcagccact ccggacacat cctgeccact 1800
ccgacgecca tccaccecte ctecagecte tectteggece accceccacce gtccagcatg 1860
gtgaccgeca tgggctaggg aacagatgga cgtcgaggac cgggcactcce cgggatgggt 1920
ggaccaaacc cttagcagcce cagcatttcece cgaaggccga caccactect gecagcccegg 1980
cteggeccag cacccectet cctggaggge geccagcage ctgcecagcag ttactgtgaa 2040
tgttceccac cgctgagagg ctgccteccge acctgaccge tgcccaggtg gggtttectg 2100
catggacagt tgtttggaga acaacaagga caactttatg tagagaaaag gaggggacgg 2160
gacagacgaa ggcaaccatt tttagaagga aaaaggatta ggcaaaaata atttattttg 2220
ctecttgttte taacaaggac ttggagactt ggtggtctga gctgtcccaa gtcctecggt 2280
tcttectegg gattggceggg tcecacttgee agggctetgg gggcagattt gtggggacct 2340
cagcctgcac cctcettcetece tetggettee ctcectcectgaaa tagcecgaact ccaggctggg 2400
ctgagccaaa gccagagtgg ccacggecca gggagggtga getggtgect getttgacgg 2460
gecaggecect ggagggcaga gacaatcacg ggcggtectg cacagattcc caggccaggg 2520
ctgggtcaca ggaaggaaac aacattttct tgaaagggga aacgtctccc agatcgctcecce 2580
cttggetttg aggccgaagce tgctgtgact gtgtccectt actgagcgca agccacagece 2640
tgtcttgtca ggtggaccct gtaaatacat cctttttetg ctaaccctte aacccecteg 2700
cctectacte tgagacaaaa gaaaaaatat taaaaaaatg cataggctta actcgctgat 2760
gagttaattg ttttattttt aaactctttt tgggtccagt tgattgtacg tagccacagg 2820
agccctgecta tgaaaggaat aaaacctaca cacaaggttg gagcetttgca attctttttg 2880
gaaaagagct gggatcccac agccctagta tgaaagctgg gggtggggag gggectttge 2940
tgcececttggt ttcectgggggce tggttggcat ttgctggect ggcagggggt gaaggcagga 3000
gttgggggca ggtcaggacc aggacccagg gagaggctgt gtcecctgetg gggtctcagg 3060
tccagettta ctgtggctgt ctggatcctt cccaaggtac agctgtatat aaacgtgtcece 3120
cgagcttaga ttctgtatge ggtgacggcg gggtgtggtg gecctgtgagg ggccectgge 3180
ccaggaggag gattgtgctg atgtagtgac caagtgcaat atgggcgggc agtcgctgca 3240
gggagcacca cggccagaag taacttattt tgtactagtg tccgcataag aaaaagaatc 3300
ggcagtattt tctgttttta tgttttattt ggcttgtttt attttggatt agtgaactaa 3360
gttattgtta attatgtaca acatttatat attgtctgta aaaaatgtat gctatcctct 3420

tattccttta aagtgagtac tgttaagaat aataaaatac tttttgtgaa 3470
SEQ ID NO: 106 moltype = DNA length = 3260

FEATURE Location/Qualifiers

source 1..3260

mol type = other DNA

orggnism = Homo sapiens
SEQUENCE: 106
gtagccggayg tgagaccgcet ctgcaaacca ctgcgtgett tgcagagtga ttatcagcac 60
agttcectge cctggataag gaacagctac agtcgcetgtt aaatgtgect gaaaagcaat 120
ttgcaatctt tgcattaggc atttcggecg tggaacccca ggcteggagyg actgggtgtg 180
agcgetgece gggagaggct gacctgecgg gaccggagtyg ccecggggacyg ctgtgeccce 240
acttgcccaa cgtgeggaat cggctaageg cgteggectyg cgeggggcac aagggacgac 300
geeegecttt ctetetcecga gaaggatccee caaacctcac tetcettcact cctecceget 360
aaaaaaaaaa aaaaaaagaa aagggtaaaa aaatcccect cccectcceyg gecgeggcag 420
cctetgectyg gcaggegegt getccgaggt ttegecegggyg tactgegegyg ctceegtgace 480
caccegecga cggeggtteg ggccccgace cgggegetge ggagtctega acgeccgtga 540
cgtggatttt tcgctegtca ggaagecgece atcccttect tegttecttyg cgaggagcga 600
ctagaacceg agttctectga gcacacegtg cegtcagetyg gecegtcacyg cactcgacte 660
cgccactecee ctacttgttt ttectgagact tgggaagect tcectgaaagyg atttgtaaaa 720
actggttett ggaaaggggc tgcagaagac ctcccgaggt ggatgttact gagecgeccg 780
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gegagcacca gecgtgacag gtcegggece ggccgegegg agecgeggga gaactgceect 840
cegecagecgg aagggggecg cggggagege tccetggeegg tggeggeggg ggcegggggag 900
geegegagee gaggegcetee aactccggeg atgccgecte gecctecceg cegeggttga 960
tgcggeacgt gcacgcecgee geccgcacca ggacctggge cgggtegceac ggettggece 1020
ccggecaccg ctteggecta ggatttcaga tgcatgccag gttteccactg attgccagaa 1080
ctcgagatca ctacacatgg atccccaaaa tcaacatgge agtggcagtt cgttagttgt 1140
gatccagcag ccttetttgg atagccgtca gagattagac tatgagagag agattcagcc 1200
tactgctatt ttgtccttag accagatcaa ggccataaga ggcagcaatg aatacacaga 1260
agggcctteg gtggtgaaaa gacctgcetece teggacagca ccaagacaag aaaagcatga 1320
aaggactcat gaaatcatac caattaatgt gaataataac tacgagcaca gacacacaag 1380
ccacctggga catgcagtac tcccaagtaa tgccaggggce cccattttga gcagatcaac 1440
cagcactgga agtgcagcca gctctgggag caacagcagt gcectecttcetg aacagggact 1500
gttaggaagg tcaccaccaa ccagaccagt ccctggtcat aggtctgaaa gggcaatccg 1560
gacccagcecec aagcaactga ttgtggatga cttgaagggt tccttgaaag aggacctgac 1620
acagcacaag ttcatttgtg aacagtgtgg gaagtgcaag tgtggagaat gcactgctcc 1680
caggacccta ccatcctgtt tggcectgtaa ccggcagtge ctttgectcetg ctgagagcat 1740
ggtggaatat ggaacctgca tgtgcttagt caagggcatc ttctaccact gctccaatga 1800
cgacgaaggg gattcctatt cagataatcc ttgctcectgt tcacaatcac actgctgcte 1860
tagatacctg tgtatgggag ccatgtcttt atttttacct tgcttactct gttatcctcece 1920
tgctaaagga tgcctgaagc tgtgcaggag gtgttatgac tggatccatc gecccagggtg 1980
cagatgtaag aactccaaca ctgtctattg taagctggag agctgcccect cccggggtca 2040
gggtaaacca tcatgatttt tggaggtggg ttgtacctcc tgaactttta gctttcaagt 2100
tgtggetgtt ttttgttttt gtttttgttt ttgttttcectt tagaattttt ccctgtttece 2160
caccttetet teccectgttyg ccaaggtcta actcatggat ttttetettt cctcatggat 2220
gatcttcage aagagtggac tgggaagctg cacctggcte ccactttcaa caagagcectce 2280
tgccatccac ttgagggtat tgagagccag tgggcttttg tgtagecttt ttgttetgca 2340
agcaactttc taaagttgtg tacatgaaca tacacccaca tccagactac agtgatttag 2400
agttgttttg attgggtacc gtgggagcag ggaaattggt tttttaaaaa gcaactgttt 2460
aattgcttaa ataagctatg tattaaatct gtctccagtt agggctatct tcctagcata 2520
ggccecttaa gtagcatggg ggatatattt tttgctataa cgtaaaaatt ttectttaac 2580
cactgcecte tecttcettte tecttcaagg ttectttecce ctcagttttg ttgttgtett 2640
actctggaga tgccaagtgt attttttctt tctatgtaat tttagattcg ccttacaatg 2700
taaatcttca cattggagat aatattggtt ggaccttgcce catcttcact ctagectteg 2760
tatttgtgaa ggactcagcc accttectte ttcaccccat gettectcacce aaatttttgt 2820
tgtcattgag ggcacttgga taactcaagt tgatatttat agctgatcaa tctatatgtg 2880
tcacagaact atgctgccta aagtgatctt ggctccttaa tggtecctttt ggccecttgg 2940
atagttaaca gctgagtaat tctaatctct tctgtgtttt ccttgectta accacaaatt 3000
gtggtgcttt ttgtatattt tatgtataaa tcacaaagtt gaattctgac tatttttaag 3060
acaaaagtct gttaaacttt tttattgtaa agaatattta ttatgcgaat ctctattatt 3120
ttatggtatt tattgcaaaa gactgttgaa atgtactcat gtttgaatat aacaaaatat 3180
caatacttaa cggaaaataa ggtgacacga agaaagtaca tatgttaact ataatgcaga 3240

aaatatatta attaatgaaa 3260
SEQ ID NO: 107 moltype = DNA length = 5018

FEATURE Location/Qualifiers

source 1..5018

mol_type = other DNA
organism = Homo sapiens

SEQUENCE: 107

ctagaaacat agttgatgtt cttaccctta tcatataagg ataagattat ccttatcate 60
cttatcatca tgataaggaa aacagctagg aagtttaacc ataggtcaaa ttctcatgca 120
tagggagaaa gggttctgct aacacttttce ctatactgac ccttgtggaa ataacttcta 180
actgaatgag ctcattcatt gattgtgcta gecaacctta tcacatctta attatagcac 240
ttectectac agagaaccca acaatttggt atagtacatt ctagatagag tttgttacta 300
tctaattctg ggattcctge tettttggce acatttatcect gttatggctt actctatatc 360
atttattcta tttaaatgtg atgttagtaa tatttcaact tcaccacttt aatgcagcca 420
tctatggata agtaattgga aatctgtgct ataattttcc ttttagtcat agtcttecctg 480
gctcattetyg tttgectget tacctgatgt gggcatgcct ctatcagtgce ctgttagttt 540
tgaataaaaa gcttctgtaa gcacctggge accaggtcag agaatttcete caggcetagge 600
ttcctgtcat ctgtcttaaa gggcctcatg aatgtattce cctcettcectgg acctgattat 660
tattaaatct tagctccttt ttecttgtctg tttectatttg gacttggcag taggactttg 720
tgctgtacct tgatgctact ttggtaacat ctgtggetge atccaggatt gcaccttggt 780
ttcattcage tgctagagaa gataagagat gccatactct tacattcacce tatgggeccte 840
cataatatca tttgccaggg atattttgec atttcccate tgagcaagta cagagaaatc 900
cagcaatgag atgcctagct gtttggetca caaaactaca actaatgcat tactgtgtat 960
ctcattccag ggtacctgga ttgacagtta aatgcctaag agaaaatagc cacatatgat 1020
ctaaacataa acccagattt ataaaggaaa cacctacaag ggctgactta attttttcta 1080
aggaaaacca gaacatagca aatggttatg gcacaaatct atgtatgtag atagagaagg 1140
caaagcaaag ggcatcagaa agaatgggat taattgagaa aggttttctc aaggaggtat 1200
tgggtctttg aacttgatct attagatcac tgtaaatcge tataggtgaa tcactgaggt 1260
tgaaagagtg gcattggcat ggccaattgg tgaaacttgt tgtggcagca acagattaga 1320
ggggagagag aaattggatt ctggtcatcc atgaatatgt ggctaggagg tgggtgggta 1380
ggagtgagga attaggattt ccaccatatt ctggcatttt tatgaagaaa aactttaccg 1440
taaaacattg acagaaacat tgctggactc aagctctctg gtttggattc taagtttttg 1500
gagcctgetyg tgactcecttcee ctetegecct cectgectettg gaggagtgga cteccagcat 1560
cacctaggct tgctgtaatt aggcatttct aaggagaaca ggatactaat gaagaaatag 1620
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taatgtaatc cttggaagat ttgcatctca gtaaaatcag gtggcccttg atcatgaatg 1680
gctcatttge catgctggga aaaattaaaa aggagatgtce cttecctgget ggatactggt 1740
gtctgcttat acattttggt atttcttectg cctccactat cagcaccaca actgctgaat 1800
cctcaatgag taaagatgct tcggttattc tatttctetg ctattattge ctcagttatt 1860
ttaaattttg taggaatcat tatgaatctg tttattacag tggtcaattg caaaacttgg 1920
gtcaaaagcc atagaatctce ctecttctgat aggattctgt tcagcecctggg catcaccagg 1980
tttcttatge tgggactatt tcectggtgaac accatctact tcgtcectctte aaatacggaa 2040
aggtcagtct acctgtctge tttttttgtg ttgtgtttca tgtttttgga ctcgagcagt 2100
gtctggtttyg tgaccttgct caatatcttg tactgtgtga agattactaa cttccaacac 2160
tcagtgtttc tecctgctgaa gcggaatatc tccccaaaga tccccaggct getgetggee 2220
tgtgtgctga tttctgcttt caccacttgce ctgtacatca cgcttagcca ggcatcacct 2280
tttcctgaac ttgtgactac gagaaataac acatcattta atatcagtga gggcatcttg 2340
tctttagtgg tttcetttggt cttgagctca tctcectceccagt tcatcattaa tgtgacttet 2400
gcttecttge taatacacte cttgaggaga catatacaga agatgcagaa aaatgccact 2460
ggtttctgga atccccagac ggaagctcat gtaggtgcta tgaagctgat ggtctattte 2520
ctcatcctet acattccata ttcagttgcet accctggtcece agtatctcece cttttatgca 2580
gggatggata tggggaccaa atccatttgt ctgatttttg ccacccttta ctctccagga 2640
cattctgttc tcattattat cacacatcct aaactgaaaa caacagcaaa gaagattctt 2700
tgtttcaaaa aatagtggaa tttcagtaaa caatacctag atttacctga tggtttgggg 2760
gcaagatttt ctgtttgcag ttttcccagt gatctgggga attcagtttt gtgattgctg 2820
atctgacatc ataggctttt gagtgcctga atttcagttce attctgtaat tttttttttt 2880
tggtatgtaa gtattttaaa ataaggcaca ttctgtaaga aacttttttg aggcattatt 2940
tgtcatgtat tttgcatggc cattgaatcc atgtataatg gaaatcatca cattgtttca 3000
ttgtctattg aagtataatg ggaaattctt ccaaattaga gaacacattg gggtgcacgt 3060
gatgagttag atatttgtgg tttagctgag gagccctgag taagggctca gcagtggata 3120
ggtggtcact gggagccact ggactgaccg aaagcagagg aagggggttc agtgcaaaga 3180
gaaaaggaaa aaaggaaggt ttcagagaga aaagaaggaa agagaaaggt gaagagaaat 3240
aggcgtacac tgggccaggce gcggtggcte atgcecttgtaa tcecccagcetcect ttgggaggece 3300
gaggcaggtyg aatcgtgagg tcaggagatc gagaccatcce tggctaacac ggtgaaaccce 3360
tgtctctact aaaaatacaa aaaaattagc tgggcgtggt ggcgggcacc tgtagtccca 3420
gctacteggy aggctgagge aggagaatgg cttcaaccca ggaggceggag cttgcagtga 3480
gatgagatcg cgccactgca ctceccagtctg ggcgacagag caagactctg tctcaaaaaa 3540
agaaatagac gtacactctg ggacaagaca gaaaaagtat cctcacactt gctgggtaat 3600
agtaactgtg ctattcctag caagaaaccc taaggtttct aggcttgttc tggaaaagag 3660
gatattgcca gagttggtaa gtagaggaaa gtgattagta tttaagaaac tgaatcaaga 3720
atggttccaa aaatcttaaa atccagggaa accagcttaa ggtcaaaggc aagtgctaga 3780
taatgaaatt aacaccatat gagtacaaat ttacaaaata ctgtacttca ccataggcta 3840
tggaactcag tggaaagcca aaaaagcact ggacaggtgg tgggagtgct tgacttgtgg 3900
tgaatttatt tcatctgctt atacatttgt acacagcaca gttcttctce agaatgttgt 3960
ttetgtgget gggaccattg gactgtggct ccaaaagaac aacagtctga agatgggatg 4020
ttgacaagtt ttggaatgtc aattggggaa tcataatttg tatttattta ggtttttttt 4080
ggtgttcata aaatgcttat gtaatattta catatgtcaa ataaatctta aaattttata 4140
aattacatga cttttctcat tctggccacc agaatcttga ctgcaatatt cagtaaaaat 4200
tacccaagcce aatattttgt gctatgaaac ctggaggtat tcatcatgtt aaatcctaag 4260
agagataaaa ggattactga gagtgattaa atgcatacta tgtcttaaga actctaaatg 4320
agtggcagaa accctcattg gtccctcagt atctgttett tcectectctet teccatagtaa 4380
tcaaatcatt agctgttcag aattttggca gcaaattcca ttattgccat gtatgtgage 4440
agaaaagatg tatataattt ctgggtggta cttcggagca gtcctacctt cccttettta 4500
atcttttett tgttactcecce tceccatgagcet ggaatgctga catcatgatt gtctatcttg 4560
gacaatgcag atgaggtgaa tgcttgggat agtgaagtaa ttctccatcc tagagctgge 4620
tcecatggtte ttcacactgt ggacttgtaa caccagctct ggactgctca agcctgaact 4680
ccaggactgt tgatgagaaa tcagtgtctc cattctttca ggtgctggag ttttggtcte 4740
tgttacctta gtcaaataac ctatgctata ccttaaatat acacaataat atatatcttt 4800
atgatgaaat agtatgtatt taccatctta ttagtcaaag aaccttttta tatgacctac 4860
taagtgaaat tgaaataaaa cctgtacatg tggtataata ccattttttt tggtaaaaat 4920
gtgtacatat gaagaaaagt ctaaaaggaa atatataaaa atgtaaacag taattatttt 4980

aggtgggagg aatcaataaa tttttttgtg tatttcaa 5018
SEQ ID NO: 108 moltype = DNA length = 1683

FEATURE Location/Qualifiers

source 1..1683

mol_type = other DNA

organism = Homo sapiens
SEQUENCE: 108
ggtcatttga agactctcte ggaagagata gcgtcttget geaacctgeg gtcecccagcag 60
aaaaaccttg tgatccttgt tgcgggegac atggaagacyg actcactcta tttgggaggt 120
gactggcagt tcaatcactt ttcaaaactc acatcttcte ggctagatgce agettttget 180
gaaatccage ggacttctet ctctgaaaag tcaccactct catctgagac cegtttcgac 240
ctetgtgatg atttggetce tgtggcaaga cagettgete ccagggagaa gcttectcetg 300
agtagcagga gacctgctge ggtgggggcet gggctccaga agataggaaa taccttctat 360
gtgaacgttt ccctgcagtg cctgacatac acactgecge tttccaacta catgectgtee 420
cgggaggact ctcaaacgtg tcatcttcac aagtgctgea tgttcectgtac tatgcaaget 480
cacatcacat gggcccteca cagtcectgge catgtcatee agecctcaca ggtattgget 540
getggettee atagaggtga gcaggaggat gcccatgaat ttetcatgtt tactgtggat 600
gccatgaaaa aggcatgcct tccegggcac aagcagcetag atcatcactc caaggacacc 660
accctcatcee accaaatatt tggagegtat tggagatcte aaatcaagta tctccactge 720
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cacggegttt cagacacctt tgacccttac ctggacateg ccectggatat ccaggcaget 780
cagagtgtca agcaagcttt ggaacagttg gtgaagccca aagaactcaa tggagagaat 840
gectatcatt gtggtetttyg tcteccagaag gegectgect ccaagacgtt aactttacce 900
acttctgcca aggtectcat tcecttgtattg aagagattcet ccgatgtcac aggcaacaaa 960
cttgccaaga atgtgcaata tcctaagtgc cgtgacatge agccatacat gtctcagcag 1020
aacacaggac ctcttgtcta tgtcctctat gctgtgetgg tccacgcectgg gtggagttgt 1080
cacaacggac attacttctc ttatgtcaaa gctcaagaag gccagtggta taaaatggat 1140
gatgccgagg tcactgecte tggcatcacce tcectgtectga gtcaacaggce ctatgtceccte 1200
ttttacatcc agaagagtga atgggaaaga cacagtgaga gtgtgtcaag aggcagggaa 1260
ccaagagcce ttggtgctga agacacagac aggccagcaa cgcaaggaga gctcaagaga 1320
gaccacccectt gectceccaggt acccgagttg gacgagcact tggtggaaag agccactcag 1380
gaaagcacct tagaccactg gaaattcccce caagagcaaa acaaaacgaa gcctgagttce 1440
aacgtcagaa aagttgaagg taccctgcct cccaacgtac ttgtgattca tcaatcaaaa 1500
tacaagtgtg gtatgaaaaa ccatcatcct gaacagcaaa gctccctget aaacctctet 1560
tcgacgaaac cgacagatca ggagtccatg aacactggca cactcgctte tcectgcaaggg 1620
agcaccagga gatccaaagg gaataacaaa cacagcaaga gatctctget tgtgtgccag 1680

tga 1683
SEQ ID NO: 109 moltype = DNA length = 2283

FEATURE Location/Qualifiers

source 1..2283

mol_type = other DNA

organism = Homo sapiens
SEQUENCE: 109
cttctacctyg tgcggeccte aacgtctect tggtgcggga cecgettcac ttteggetce 60
cggagtcetee ctccactget cagacctetg gacctgacag gagacgecta cttggetcetg 120
acgcggegee ccageccgge tgtgteeceg gegecccegga ccaccctece tgeeggettt 180
gggtgegttyg tggggtcceg aggattcgeg aggtaaggee gecctegegt tgtttggtet 240
caggctgcag accaggtcag gcgactcttg cagtttctece agettgectyg gtgegtgetg 300
gtgtctecgee gettggtect ctectgttet teggecccceceg gttgccagat tgettttett 360
ccaggectca accagatttg ttgaaagaca ttcaagatta cgaagtttag atgaccaaaa 420
tggatatceg aggtgetgtg gatgctgetg tecccaccaa tattattget gccaaggetyg 480
cagaagttcg tgcaaacaaa gtcaactggce aatcctatcet tcagggacag atgatttctg 540
ctgaagattg tgagtttatt cagaggtttg aaatgaaacyg aagccctgaa gagaagcaag 600
agatgcttca aactgaaggc agccagtgtg ctaaaacatt tataaatctg atgactcata 660
tctgcaaaga acagaccgtt cagtatatac taactatggt ggatgatatg ctgcaggaaa 720
atcatcageg tgttagcatt ttctttgact atgcaagatg tagcaagaac actgegtgge 780
cctactttet gccaatgttyg aatcgecagg atccecttcac tgttcatatg gcagcaagaa 840
ttattgccaa gttagcagct tggggaaaag aactgatgga aggcagtgac ttaaattact 900
atttcaattg gataaaaact cagctgagtt cacagaaact gcgtggtage ggtgttgetg 960
ttgaaacagg aacagtctct tcaagtgata gttcgcagta tgtgcagtgce gtggceccgggt 1020
gtttgcaget gatgctccgg gtcaatgagt accgctttge ttgggtggaa gcagatgggg 1080
taaattgcat aatgggagtg ttgagtaaca agtgtggctt tcagctccag tatcaaatga 1140
ttttttcaat atggctcctg gcattcagte ctcaaatgtg tgaacacctg cggcgctata 1200
atatcattcc agttctgtcect gatatcctte aggagtctgt caaagagaaa gtaacaagaa 1260
tcattcttge agcatttcgt aactttttag aaaaatcaac tgaaagagaa actcgccaag 1320
aatatgccct ggctatgatt cagtgcaaag ttctgaaaca gttggagaac ttggaacagce 1380
agaagtacga tgatgaagat atcagcgaag atatcaaatt tcttttggaa aaacttggag 1440
agagtgtcca ggaccttagt tcatttgatg aatacagttc agaacttaaa tctggaaggt 1500
tggaatggag tcctgtgcac aaatctgaga aattttggag agagaatgct gtgaggttaa 1560
atgagaagaa ttatgaactc ttgaaaatct tgacaaaact tttggaagtg tcagatgatc 1620
cccaagtett agcetgttget gectcacgatg ttggagaata tgtgcggcat tatccacgag 1680
gcaaacgggt catcgagcag ctcggtggga agcagctggt catgaaccac atgcatcatg 1740
aagaccagca ggtccgctat aatgctctge tggccgtgca gaagctcatg gtgcacaact 1800
gggaatacct tggcaagcag ctccagtcceg agcagceccca gaccgctgece geccgaaget 1860
aagcctgect ctggecttece cctecgecte aatgcagaac cagtagtggg agcactgtgt 1920
ttagagttaa gagtgaacac tgtttgattt tacttggaat ttcctctgtt atatagettt 1980
tcccaatget aatttccaaa caacaacaac aaaataacat gtttgectgt taagttgtat 2040
aaaagtaggt gattctgtat ttaaagaaaa tattactgtt acatatactg cttgcaattt 2100
ctgtatttat tgttctctgg aaataaatat agttattaaa ggattctcac tccaaacatg 2160
gcctetetet ttacttggac tttgaacaaa agtcaactgt tgtctctttt caaaccaaat 2220
tgggagaatt gttgcaaagt agtgaatggc aaataaatgt tttaaaatct atcgctctat 2280

caa 2283
SEQ ID NO: 110 moltype = DNA length = 7401

FEATURE Location/Qualifiers

source 1..7401

mol_type = other DNA

organism = Homo sapiens
SEQUENCE: 110
agttgcccta gttagegegg agagggegag catccgegga gggggtgcega getgegegge 60
cgectgeceg gegtggggag cgggcgeccee gggecgecoge cgagaggggyg agcecggaagt 120
cggegeggge gecectegge cccgacgacg cegtgaccett ggecggecceyg ctcacctcete 180
ggaatctege ctgecgggac cgcgaaatgg gggcgaccge ggegtceccte teegtceggeg 240
cagcectega cggegettgg gtttgaccee ggegegettyg ctegecccett ctceccgagaa 300
ggggtttegyg agatctatce atactaatgg aaatgtaact ggaactgact ctgatgataa 360
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aatcaaggac catcaagcaa gatcatgcag taggcaactt tgcttccaaa agaagttacc 420
aacatttaga atttctactt attctgaggt tccagttaca gctatatcag agaatgagtt 480
aatctcctca gaaatcacta aatactactc tgaggggctt agaaattaac aggttgttta 540
tataattggce cttaaatgag gtgagagtga agagactaga gccatctcetyg gaaaacatca 600
ttatcccatt cccecgggaag ctaccctetg gaactcaaga tttgaccata tctgttttga 660
ggattcatta tgaacaaaga agtctcccag gtgtgaagtt tttcaacatg agtggccteg 720
gggacagttce atccgaccct gctaacccag actcacataa gaggaaagga tcgccatgtg 780
acacactggc atcaagcacg gaaaagaggc gcagggagca agaaaataaa tatttagaag 840
aactagctga gttactgtct gccaacatta gtgacattga cagcttgagt gtaaaaccag 900
acaaatgcaa gattttgaag aaaacagtcg atcagataca gctaatgaag agaatggaac 960
aagagaaatc aacaactgat gacgatgtac agaaatcaga catctcatca agtagtcaag 1020
gagtgataga aaaggaatcc ttgggacctc ttcttttgga ggctttggat ggatttttet 1080
ttgttgtgaa ctgtgaaggg agaattgtat ttgtgtcaga gaatgtaacc agctacttag 1140
gttacaatca ggaggaatta atgaatacga gcgtctacag catactgcac gtgggggatc 1200
atgcagaatt tgtgaagaat ctgctaccaa aatcactagt aaatggagtt ccttggccte 1260
aagaggcaac acgacgaaat agccatacct ttaactgcag gatgctaatt caccctccag 1320
atgagccagg gaccgagaac caagaagctt gccagcgtta tgaagtaatg cagtgtttca 1380
ctgtgtcaca gccaaaatca attcaagagg atggagaaga tttccagtca tgtctgattt 1440
gtattgcacg gcgattacct cggcecctccag ctattacggg tgtagaatcc tttatgacca 1500
agcaagatac tacaggtaaa atcatctcta ttgatactag ttccctgaga gctgctggca 1560
gaactggttyg ggaagattta gtgaggaagt gcatttatgc ttttttccaa cctcagggca 1620
gagaaccatc ttatgccaga cagctgttcc aagaagtgat gactcgtggce actgcctceca 1680
gccectecta tagattcata ttgaatgatg ggacaatgcet tagcgcccac accaagtgta 1740
aactttgcta ccctcaaagt ccagacatgc aacctttcat catgggaatt catatcatcg 1800
acagggagca cagtgggctt tctcectcaag atgacactaa ttctggaatg tcaattcccece 1860
gagtaaatcc ctcggtcaat cctagtatct ctccagctca tggtgtggcect cgttcatcca 1920
cattgccace atccaacagc aacatggtat ccaccagaat aaaccgccag cagagctcag 1980
accttcatag cagcagtcat agtaattcta gcaacagcca aggaagtttc ggatgctcac 2040
ccggaagtca gattgtagec aatgttgcect taaaccaagg acaggccagt tcacagagca 2100
gtaatcccecte tttaaaccte aataattctc ctatggaagg tacaggaata tccctagcac 2160
agttcatgtc tccaaggaga caggttactt ctggattggce aacaaggccc aggatgccaa 2220
acaattcctt tcctectaat atttcgacat taagctctcece cgttggcatg acaagtagtg 2280
cctgtaataa taataaccga tcttattcaa acatcccagt aacatcttta cagggtatga 2340
atgaaggacc caataactcc gttggcttct ctgccagtte tccagtceccte aggcagatga 2400
gctcacagaa ttcacctage agattaaata tacaaccagc aaaagctgag tccaaagata 2460
acaaagagat tgcctcaatt ttaaatgaaa tgattcaatc tgacaacagc tctagtgatg 2520
gcaaacctcect ggattcaggg cttetgcata acaatgacag actttcagat ggagacagta 2580
aatactctca aaccagtcac aaactagtgc agcttttgac aacaactgcc gaacagcagt 2640
tacggcatgce tgatatagac acaagctgca aagatgtcct gtcttgcaca ggcacttcca 2700
actctgecte tgctaactcect tcaggaggtt cttgtceccte ttctcatage tcattgacag 2760
aacggcataa aattctacac cggctcttac aggagggtag cccctcagat atcaccactt 2820
tgtctgtcga gectgataaa aaggacagtg catctactte tgtgtcagtg actggacagg 2880
tacaaggaaa ctccagtata aaactagaac tggatgcttc aaagaaaaaa gaatcaaaag 2940
accatcagct cctacgctat cttttagata aagatgagaa agatttaaga tcaactccaa 3000
acctgagcect ggatgatgta aaggtgaaag tggaaaagaa agaacagatg gatccatgta 3060
atacaaaccc aaccccaatg accaaaccca ctectgagga aataaaactyg gaggcccaga 3120
gccagtttac agctgacctt gaccagtttg atcagttact gcccacgcectg gagaaggcag 3180
cacagttgcce aggcttatgt gagacagaca ggatggatgg tgcggtcacc agtgtaacca 3240
tcaaatcgga gatcctgcca gettcactte agtccgeccac tgccagaccce acttcecagge 3300
taaatagatt acctgagctg gaattggaag caattgataa ccaatttgga caaccaggaa 3360
caggcgatca gattccatgg acaaataata cagtgacagc tataaatcag agtaaatcag 3420
aagaccagtg tattagctca caattagatg agcttctcectg tccacccaca acagtagaag 3480
ggagaaatga tgagaaggct cttcecttgaac agctggtatc ctteccttagt ggcaaagatg 3540
aaactgagct agctgaacta gacagagctc tgggaattga caaacttgtt caggggggtg 3600
gattagatgt attatcagag agatttccac cacaacaagc aacgccacct ttgatcatgg 3660
aagaaagacc caacctttat tcccagectt actcttectee ttctectact geccaatctee 3720
ctagcecttt ccaaggcatg gtcaggcaaa aaccttcact ggggacgatg cctgttcaag 3780
taacacctce ccgaggtget ttttcacctg gcatgggcat gcagcccagg caaactctaa 3840
acagacctcce ggctgcacct aaccagcttc gacttcaact acagcagcga ttacagggac 3900
aacagcagtt gatacaccaa aatcggcaag ctatcttaaa ccagtttgca gcaactgcte 3960
ctgttggcat caatatgaga tcaggcatgc aacagcaaat tacacctcag ccacccctga 4020
atgctcaaat gttggcacaa cgtcageggg aactgtacag tcaacagcac cgacagaggce 4080
agctaataca gcagcaaaga gccatgctta tgaggcagca aagctttggg aacaacctcce 4140
ctcectecate tggactacca gttcaaatgg ggaacccceccg tcettectcag ggtgctccac 4200
agcaattccce ctatccacca aactatggta caaatccagg aaccccacct gecttctacca 4260
gccegtttte acaactagca gcaaatcctg aagcatcctt ggccaaccgce aacagcatgg 4320
tgagcagagg catgacagga aacataggag gacagtttgg cactggaatc aatcctcaga 4380
tgcagcagaa tgtcttccag tatccaggag caggaatggt tccccaaggt gaggccaact 4440
ttgctceccate tctaagcecct gggagcectcca tggtgccgat gccaatccect cctectcaga 4500
gttctcttet ccagcaaact ccacctgcct ccgggtatca gtcaccagac atgaaggcect 4560
ggcagcaagyg agcgatagga aacaacaatg tgttcagtca agctgtccag aaccagccca 4620
cgcctgcaca gccaggagta tacaacaaca tgagcatcac cgtttccatg gcaggtggaa 4680
atacgaatgt tcagaacatg aacccaatga tggcccagat gcagatgagce tctttgcaga 4740
tgccaggaat gaacactgtg tgccctgage agataaatga tcccgcactg agacacacag 4800
gcctectactyg caaccagcte tcatccactg accttcectcaa aacagaagca gatggaaccce 4860
aggacaagaa gacagaagag ttcttcectctg tggtgactac agactagagg aatgctctac 4920
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aggtgcaaca ggttcaggtg tttgctgacg tccagtgtac agtgaatctg gtaggcgggg 4980
acccttacct gaaccagect ggtccactgg gaactcaaaa gcccacgtca ggaccacaga 5040
ccecccaggce ccagcagaag agcctectte agcagctact gactgaataa ccacttttaa 5100
aggaatgtga aatttaaata atagacatac agagatatac aaatatatta tatatttttc 5160
tgagattttt gatatctcaa tctgcagcca ttcttcaggt cgtagcattt ggagcaaaaa 5220
aaaaaaaaaa aaaaaaaaaa ggagtttgct tttgtcggga gattgaaaga tgtttttgtt 5280
tctttetttyg taaaggcctt ggatattgaa aaaataccaa ggcagaacag ttggacaatc 5340
tatttcttga gccaaattta attattctta tttttgtaat cagtcattgg cttcttatcect 5400
ggatgaaggce ttttggagga gaaccaaaac gacaagttcc aagaagaaga tgaagctccg 5460
ccteecgecge ttagtcccaa cectgeccag gaagaagggce ccgtgggget ttgcecctgtge 5520
ccgtccacca aaggctgtca tgtgtcetcga aatcagcage cctcecccatce ccaatcccag 5580
gcagcttgtyg tgtacaatca gcttctctag caactctgta tetgttggcect tcaagagaat 5640
attttgccte cacatatgta ccccttectece tttttttaaa gatggattta aaccaagatg 5700
cctccaggaa agaggacgaa atgagtatat tcacagagga atccaaaaaa tacagtttgg 5760
gggaaaatgc aataattttt gatgagatgg gtgaaggaca agaagtgagt tgtgtcaatt 5820
attgtagata caattttctg attaaatctg gaaaaataaa aggcagcctg ttttttctge 5880
ttttattgta ttaacagctg aggtagctaa agttatttaa aataaaatta aatttatgat 5940
ccaagtagct tatttttcecc tttaaatctc attgtaaata tatttgattt cttgtagaaa 6000
ttgatttcect tectgtttaat tttatgettt tattatacte ttgatttttc taaatttgtg 6060
tgtgaaatat aacattgatt gaattgcagt tacatttggt tagtaatatt tcattatttt 6120
aataactgtg atgtcatgta tggatttact ttggggttca aatcaaaatg tcactgccag 6180
aaagagctgt tccagctgat ctagagcata ctgccctaga gtgtccecctgg gatcatctga 6240
acagaagtgc acaggctact tgtacagaga aaaaattaat actcaaagga aatcttcatt 6300
ttttagattg actttgggaa tttgaatttt catcagtgca aatataaatt tctctatcct 6360
gctetgagge taattggtac catattttecc ctttgtgtet tgtgactctg ccacatccca 6420
tctcatectg gectectgagt caagaaccca gtgaactgac tttctagttce tagaagttcece 6480
gctgcaagge caggaaagct tgagaaaggt attgtggaag aagcaaaggt agacccccat 6540
cactcacctt tgtctgcatc cctgggcctg tgaatgatga cagcacctga cattctgcac 6600
cagctaccte tgcctecatg gcagagaaaa ggccataaga acagtggaag aggagcatgg 6660
actcagactt caaggaagaa gccatttccc caggtcctte cttetgcatce tcaccaccece 6720
tagttacaaa taactccatt gaacagcatc tattcagaaa ctatgccgaa taaaaagatt 6780
ggtggaaggg ctcatgtggt tagcaactat gaaacagaaa taggacactc agttacaaac 6840
attatctcct ttagtttttc agaaaatgca tccctgattt cattcattte cagcttgaaa 6900
gccagccata ttactctagt ccctaccaaa ctgctctaga aggtcatttc cattttgttt 6960
gtgatattta gacgcgcaga cttcaggaag ttcaccttta acttcagcat tccagatgaa 7020
gtttectgac tcagtgcttt tgcataagga actagaaaaa aaaagtaagg aaaattggag 7080
atgctaacat cctceccccat cccaactgca ccttaaaata tgcatgtcac cttcaaggtt 7140
ttataattgc actgtttgtt ttatgtatgt acagattaaa attattgcta catttgagga 7200
aaataaaatt gcttgcttcect atgtaattcc tgtcattcca caggaaattc acttttccag 7260
ctactgaata gaatttgttt aacaacctca tgggttgcct cttcatttac agggaagaaa 7320
tgaaatgtac atctgcagaa attgccaaag cccaaattaa cgagtattat aaaaggataa 7380
taaagcatcc ctgaagccaa a 7401

Jul. 18, 2024

What is claimed is:

1. A nucleic acid vector comprising a heterologous pro-
moter operably linked to an open reading frame encoding a
polypeptide having at least 80% amino acid sequence iden-
tity to one of SEQ ID Nos. 1-36 or 74-91 or a portion thereof
with the activity of SEQ ID Nos. 1-36 or 74-91.

2. The vector of claim 1, wherein the promoter is a viral
promoter.

3. The vector of claim 1, wherein the polypeptide has at
least 90% or 95% amino acid sequence identity to one of
SEQ ID Nos. 1-36 or 74-91 or the portion thereof with the
activity of SEQ ID Nos. 1-36 or 74-91.

4. The vector of claim 1, which is a viral vector or a
plasmid.

5. A host cell having the vector of claim 1, or wherein the
genome of the host cell is augmented with a nucleic acid
encoding a polypeptide having at least 80% amino acid
sequence identity to one of SEQ ID Nos. 1-36 or 74-91 or
a portion thereof with the activity of SEQ ID Nos. 1-36 or
74-91, or comprising a polypeptide having at least 80%
amino acid sequence identity to one of SEQ ID Nos. 1-36 or
74-91 or a portion thereof with the activity of SEQ ID Nos.
1-36 or 74-91.

6. The host cell of claim 1, which is an eukaryotic cell or
a prokaryotic cell.

7. The host cell of claim 5, wherein the vector or nucleic
acid is maintained extrachromosomally.

8. The host cell of 6 which is an insect cell, a plant cell,
or a mammalian cell.

9. A method to increase influenza virus yield in cells,
comprising: contacting influenza virus and cells comprising
the vector of any one of claim 1 or contacting the cells with
a polypeptide having at least 80% amino acid sequence
identity to one of SEQ ID Nos. 1-36 or 74-91 or a portion
thereof with the activity of SEQ ID Nos. 1-36 or 74-91; and
collecting progeny influenza virus.

10. The method of claim 9, wherein the cells are human,
canine, or non-human primate cells.

11. The method of claim 9, wherein the cells are Vero
cells, MDCK cells, 293T or PER.C6® cells, or MvLul cells.

12. The method of claim 9, wherein the cell is contacted
with the vector or the polypeptide before contacting the cell
with the influenza virus.

13. The method of claim 9, wherein the cell is contacted
with the vector or the polypeptide after contacting the cell
with the influenza virus.

14. The method of claim 9, wherein the yield of influenza
virus is increased at least two-fold relative to the corre-
sponding yield in cells not having the vector or the poly-
peptide.
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15. A method to detect influenza virus in a sample,
comprising: contacting cells having the vector of claim 1 or
contacting the cells with a polypeptide having at least 80%
amino acid sequence identity to one of SEQ ID Nos. 1-36 or
74-91 or a portion thereof with the activity of SEQ ID Nos.
1-36 or 74-91 and a biological sample; and determining
whether the sample comprises influenza virus.

16. The method of claim 15, wherein the cells are human,
canine or non-human primate cells.

17. The method of claim 15, wherein the cells are Vero
cells, MDCK cells, 293T or PER.C6® cells, or MvLul cells.

18. The method of claim 15, wherein the sample is a
physiological sample.

19. The method of claim 18, wherein the sample is a nasal
sample.

20. A method to decrease influenza virus replication in a
mammal, comprising: administering to the mammal a com-
position comprising the vector of claim 1 or a polypeptide
having at least 80% amino acid sequence identity to one of
SEQ ID Nos. 1-36 or 74-91 or a portion thereof with the
activity of SEQ ID Nos. 1-36 or 74-91.

21. A method to screen for compounds that alter the
activity of a pathogen, comprising: contacting cells with a
sample having a pathogen, wherein the cells express a
polypeptide having at least 80% amino acid sequence iden-
tity to one of SEQ ID Nos. 1-36 or 74-91 or a portion thereof
with the activity of SEQ ID Nos. 1-36 or 74-91, or wherein
the cells comprise an isolated polypeptide having at least
80% amino acid sequence identity to one of SEQ ID Nos.
1-36 or 74-91 or a portion thereof with the activity of SEQ
ID Nos. 1-36 or 74-91; and determining whether the poly-
peptide alters the activity of the pathogen.

22. The method of claim 21, wherein the pathogen is a
virus.

23. The method of claim 21, wherein the cells are mam-
malian cells.

24. The method of claim 23, wherein the cells are canine,
non-human primate, or human cells.

25. The method of claim 23, wherein the cells are MDCK
cells.

26. A method to inhibit expression of pro-viral genes in a
mammal, comprising administering to the mammal an effec-
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tive amount a composition that specifically inhibits the
expression of an amino acid sequence any one of SEQ ID
Nos. 1-36 or 74-91.

27. The method of claim 26, wherein the composition
comprises RNA.

28. The method of claim 27, wherein the RNA triggers
RNA interference (RNAI).

29. The method of claim 28, wherein the RNA comprises
a small interfering RNA (siRNA).

30. The method of claim 26, wherein the mammal is
infected with influenza virus.

31. The method of claim 30, wherein the composition
prevents or inhibits influenza virus replication.

32. A method to screen for inhibitory compounds, com-
prising combining cells expressing a polypeptide having at
least 80% amino acid sequence identity to one of SEQ ID
Nos. 1-36 or 74-91 or a portion thereof with the activity of
SEQ ID Nos. 1-36 or 74-91 or isolated nucleic acid that
encodes a polypeptide having at least 80% amino acid
sequence identity to one of SEQ ID Nos. 1-36 or 74-91 or
a portion thereof with the activity of SEQ ID Nos. 1-36 or
74-91 and one or more test compounds; and determining
whether the one or more test compounds inhibit expression
of the polypeptide or inhibit transcription or translation of
the isolated nucleic acid.

33. A method to prevent, inhibit, or treat influenza virus
infection in an avian or a mammal, comprising administer-
ing to the avian or mammal an effective amount of RNA that
triggers RNA interference (RNAIi) specific an amino acid
sequence of any one of SEQ ID Nos. 1-36 or 74-91 or an
antibody or fragment thereof specific for one of SEQ ID
Nos. 1-36 or 74-91.

34. The method of claim 33, wherein the mammal is a
human.

35. The method of claim 33, wherein the RNA comprises
a small interfering RNA (siRNA).

36. The method of claim 33, wherein the composition is
administered locally, systemically, or intranasally.

37. The method of claim 33, wherein the composition
comprises liposomes or nanoparticles comprising the RNAi.

#* #* #* #* #*





