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atgttcccgeagagecggeaccegacgecgeaccaggctigagpecageecticaagticactatceeggagtcectggaccgg
anaaagaggaatticcagticetgcaggegeagtatcacagecttaaattgpaatgigagaaactggcaagigaadagacagaaat
geagaggcactatgtgatgtattatgaaatgteatatppattaaacattgaaatgcacaaacagacigaaatcgecaagagatrgaat
acgatttgtgcacaagtcatcecattictgtctcaggaacatcaacaacaggtggeccaggetgitgaacgtgccaaacaggigacc
atggcagagttgaatgceatcatcgggceageageagtigeaagetcageatettictcatggecacggacceccagticeccttacg
cetcacceticgggacttcagectectggaateecgececteggeggeagtgecggectictigegctgtetagtgcictgagigpp
cagtctcacttggcaataaaagatgacaagaagcaccacgatgcagagcaccacagagacagagagcecggpcacaagtaaticc
ctectggtcccagacagtctaagaggeacagataaacgcagaaatggaccigaattitccaatgacatcaagaaaaggaaggteg
atgataaggactccagecactatgacagtgatggtgacaaaagegatgacaacttagtigtgpatgtatctaatgaggacccttetict
ccgegagcaageectgeccactcgecccgggaaaatgpaatcgacaaaaatcgectgctaaagaaggatgettctageagicea
geticcacgecctecteggcaagitccactictitgaaatccaaagaaatgagettgcatgaaaaagecageacgectgtictgaaat
ccagcacaccaacgectcggagegacatgecaacgecgggeaccagegeceactccaggecteegtecaggtetcggeaagect
ccagccatagaccccctegttaaccaapgeggeagcetg gettgaggacaccectggeagtgeceggeccatatectgetecttitgg
gatggtcccccacgetggeatgaacggegagctgaccageccaggegetgectacgecagtitacacaacatgtcgeeccagat
gagegecgeagecgeegeggecgeepgtggtagcctacgggcgetcceccatpgigggatitgatectceccotcacatgagapt
acctaccattectccagacctggeaggaatecetggggggaasacctgeatacteettccacgttactgeagacggteagatgcage
ctglccctittccccecgacgecctcatcggacceggaatcccecggeatgelegecagalcaacacectcaaccacggpgaget
ggtgtgcpctgigaccatcagecaaccocacgagacacgtgtacacaggegggaagggctgcgteaaggtctgggacatcagec
accctggeaataagagecctgteteccagetegactgtetgaacagagacaattatatcegttectgtaaattgetaceegatggetg
cactctcatagigggapggggaagecagtactitgtecattigggacctggeggetecaaccccgegeatcaaggeggagetgacg
tecteggecceegectgetacgeectgpccatcagecccgaticcaaggteigetictcatgeigeagegacggeaacategetgty
tgggatctgcacaaccagacactagtgaggeaattccagggecacacagacggapecagetgtattgacatttctaatgatggeac
caagclciggacgggtgptttggacaacacagtcaggtectgggacctgegegaggggeggcagetgeageageacgacttcac
cteccagatctictecctgggptactpecceaccgggpagtegetgpcagtogpcatggagageageaatgiggagetgctgcac
gtgaacaagectgacaagtaccagetgeacctgeatgagagetgegtgetgteectgaaattipettactgtggtaaalggtitotga
gtactggaaaagataacciceteaatgetiggeggaccecctatggagccageatattccagtecaaagagtectegtcagtgetta
gctgtgacatctctgiggatgataagracatagteactggctegggpgacaagaaggctacagtctatgaagteatctactga
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alglaccoocagggaagpcaccegacceegetceagiceggecageeciicaagtictogatetiggagatetgegacegeateaa
agaagaaticcagtitcticaggcetcaataccacagectcaagetagaatgtgagaagetggecagegagaagacggaaatgoag
cgacallaigteatglattatgagatgtegtacagpoicaacatigaaatgeatasgeaggeggagatiglgaagcgicigagegeta
tetgegeicagatiateceottectgacceaggageateageageaggigoiccaggeegiagaacgegecaageaggicacegt
gEgggagcigaacagecicatcgggoageagetccagoecgetgteccaccacgeacceecigigeeceteacceorcgeccag
cegggctggtagecggcagipctacggggeigetigototgictggageeciggeigeccaggctcagetggoggegectatea
aggaggaccgigepgacgiogageccgaggggiccagagtggagagagececgageaggagigeatetcoetegeeceetga
gagielegigpaggageagegaccagipgooctggtggtopcaoeaageagagageagatgagaaggagecaicaggacct
tatgaaagogacgaagacaagaptgatiacaatclggloplgoacgapaaccaacceloagagooccocageccggetaccacs
cectgeggaaaggtacceatcigeaticetgeeegiegggacctggiggacagiocagoctoetiggecictageotiggetcaceg
clgcctagagecaaggagetcatecigaatgaccticcegecageactectgectecaaatoclgigactocteccegoeccagea
s:g,cttccac:amgggﬁcc:agctzzggﬁmg&ma&tgmcﬁg@gsmgcmgcmmgmgegmgmctg
aggageccecigacicigiocagicccticaccacetocticagectgggotcccacageacicteaacggagaccictecgtgene
agetzcmcgteagﬁcmcetgmmcaggtcagaagc{mgxggtgtaaggacgzzmmmgigazggmmgagmmaic
cecatctecgagggleateegicicticetecetacccageateecigggggasagecggectacicettecacgigetgeggacy
ggeagatgcagcoeggticecticeccteggatgeactggtagpegogggeatecegeggeacgeneggeagetgeacacgelg
geccatggegaggtggtcrgegogetoaccatoageggotocacacageatgltacacggacggcaagegotgigtaaagete
{Egeacgiggpcagectgggpocaagacgecegiggoccageicgactpecigascegagacaactacaticgicctgeaag
Hgctgecggatggeoggagictgategtpgcprtgaggocagcacotigiccatitggracctggeggc goccacceeccgta
icaagpecgagcigacticetcagecccagectgetacgecctggeegicageoecgacgocaaggiitgetictestgotgeage
gaiggcaaﬁatrgtggtetgggacatgcag&a‘acagacta%ggmaggﬁagﬁmgggﬂaacaaggﬁcggcgmgmg%ﬁg
atatftccgattacgacacicggelctggacaggs
tgcagﬁagcaigacm:agz:mmmcmgggﬁcamgmmcaggactggciggsggmggmtggagagmgc
aacgtggagatcolgeacgicogonagecggagaaataccagotgeacciccacgagagctecgtpotgtoceigaagitigecte
clgcggacggiggritgiageaccgggaaggacaaccigoteaacgociggaggacgecgtacggggeeageattttoeagic
aaag%gmmwmtgagt:gfg&mtmcc&gaaa:mﬁaxmg&g&%ggﬂcgggggmaagaa&gfzmc
gigtatgaggiggtctaciga
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atgt&tcegca%gcagaxamﬁggmmcazmmmgggcagccgggamaatzmggtggﬁtgagtcﬁgtgmagg&t
maagacgaa%zceagﬂcsigmgmﬁagmta&sagﬁcizmgzgg&gtasgaeaagctggcamgagaagaeggﬁgaig
cagt:gmaﬂﬁgtgmgtant&lgagatgtcﬂaiggcﬁgaams:tgaaa:tgcacaagmgaeagagangeg&agagamgaa{:
&caatmagcmgamatgwﬁwstgtcacaagagmc3gcagmgglggcg¢ags&gtggagagcgcmgcaggtca
cﬁatgacggagctgmgmaiﬁamgg,gcagmgeagcmmggcgwgwccmsatgmﬁmggmscccggw
mgﬁgﬁmcmmgmwmgmtccaggamc;f:a::ﬁaagtgncagggagcagmcﬁgggmg@ggcamgggz
gcac{gggﬁagmaggmcaxﬁtgacggcgaaggatgagaagaacmc&aﬁgaamgamacagagagag&gaammgtgg
gaammgtgtmccmggaaagcctﬁ:cgggmagtgagaagﬁamggggctctgﬁggaﬁwwgcaiggﬁgcw&g%
Begpascgigpaggagaaggacagetigagecgatacgacagigatggagacaagagtgatgatolggtaptaaatatttceaat
g‘agwmgﬁaacgﬁccﬁgggmgcwggea@amﬂwmﬁtgaaaatgggctggamaggcccgiagcmgaaamga
tgwaee&mgm{gﬁctcggggcmﬂcmgagmcmmmgazmgwcﬁggamgmmmc%c
s::a{:ecc&gggc&a&gtcmmccaacemaaggaagg&cgmc@aameﬁaggcamagaaegmmaagmcm&ggt
cgatgcﬁggg‘caaaccmgggeatggamﬁgataggtataa’%ggmtcggctﬁtgag%cgc&:ﬁmetccatcawagc%cctat
Beggegeccticgecatgatgagecaccatgagatgaacggetcecicaceagtoctggegectacgeeggectccacaacaton
aaccccagatgagﬁgmgmgscgctgetgcagccgetgmmggccga:cgcacaatggtg&gumggagmgﬁggﬁagm
mtcacccmgaigcgggamﬂaggm&cmc&agcctggﬁttﬁmﬁwiggaggmeagﬁgtactcatimatgigag
tgctgalgggragalgcagece BEcoRecocoacgaCgonCEECagEcceeggcalecegagaoacgcocggcagatca
wmcts&gmmgggwwmmeagﬂmccagwxmmgmwmﬂgﬂ
gr.gaagawzggga{:&£f::ageeagsmgcagcaagag&ma&tmagctggaetgmtgaamgggamtiaaazgﬂgc
xcctgaaagmgeawctgatgggcgcai:g{:tcatcg‘fgggcggcgagggc&gaacgatcamai:ctgggnggcmﬂgew
asgﬁcccgcatcaaggcegagﬁtgacgicctcggazccagmtgﬁatgmciggmazzagﬁeﬁgacgmgmtgmtctm
tge’{gcagcgatggg&aeaﬁgcig&tgggaaﬁg%sa&ccagacmtggtcaggmgzwcagggmsmagmggggm
agetgeatagacatcicccatgatggeaccaaactgtpgacageppocciggacaacacggtgegetcctgggaccigcgggag
ggcegacagetacageageatgacticacticecagateticiogoiggpctacigececactgggpagtgpetgpetgtgpecat
ggagageageaacgtggaggtpetpoaccacaccasgocteacaagtaccagetgeacctgeacgagagetgegigetoteect
caaglicgectactgegecaagtggticgtgageactiggaanagataaccticicaacgeciggaggacgoctiatggagecagea
afccoagictasagaatcetegieigtentgagtigtgacatticageggatgacaaatacatigtaacaggciciggtgacaagaag
gecacagitiatgaggicalctactaa
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agatcgegacclgagcaagatgtaccegeagaccagacacceggeacegeatcageceigercaacecttaaatttacaattree
gaatccrgtgatcggattaaggaagagtitcagitittacaggctcaataccacagictgaagctggaatgtgagaaacicgecagtg
agaagacagagatgcagepgcattatgicatgtattatgaaatgtcctatgggtigaatatagaaatgcacaageaggeagagattgt
caagaggcigaatgctatctgtgcacaagteattectitectgicccaagageaccageancaagtggtgcaggetgtggaacggg
ccaagcaggtgaccalggcagaactgaacgecatcatigggcaacaactccaggeccageatttatcacatggacatggtetccec
gtacclctgactecacacceticagggcetecageeceetgecatticcacccateggtageagtgccgggcttctggeectctocagt
gctetaggaggtcagteccatcticcaattasagatgagaagaagcaccatgacaatgatcaccaaagagacagagactecatcaa
gagetctticagtatceccatcagecagtitcegagptgctgagaageacagaaactecgeagactactcctcagagageaaaaape
agaaaactgaagaazaggasattgeagetegttatgacagegatggigagaaaagtgatgacaacttgptpgttgacgtitccaatg
aggatccatcticccctegagggageccageacaticecceagagagaatggectagacaagacacgectgetcaagaaagatg
ccecgatiagiceagecictattgeateliccageagtacicecteciceaaatccaaagaactiagectiaatgaaaaatctaciacic
ccgtctcaaagtccaatacccctactccacgaactgatgcgcccaccccaggcagtaactctactcccggattgaggcctgtacctg
gaaaaccaccaggagttgacccrttggcctcaagcctaaggaccccaatggcagtaccttgtccatatccaactccatttgggangt
gccccatgeiggaatgaacggagagclgaccagocceggage ggcctacgeigggeiccacaacatctcccctcagatgagege
agetgeigeegeegecgeigetgeigetgectatgggagatcaccagtggtgggatitgatccacaccatcacatgegtgigeeag
Caatacctccaaacctgacagpcaticcaggaggasaaccageatactecttccatgttagegcagatgptcagatgeagectgtee
cttttccacccgacgccctcatcggacctggaatoccccggcatgctcgccagatcaacaccctcaaccacggggaggtggtgtg
cgcggtgaccatcagcaaccccacgagacacgtgtacacgggtgggaagggctgcgtcaaggtctgggamtcagccacccag
geaataagagtcetgicteccagetegactgtetgaacaggeataactacateegttectgeagattgetecetgatggtegeaccet 20
aangttggaggggaagcmgtacmgtccatttgggaectggcggctccaaccccacgcatcaaggcagagctgacatcctcgg
cocccgcctgcmtgcoctggccatcagccccgattccaagglcIgcttctcatgctgcagcgacggcaacatcgctgtgtgggatc
tgcacaacca.gaocuggtgaggcaartccagggccacacagatggagccagctgtattgacatttctaatgatggcaccaagctct
geacagglggtitggacaacacggicaggiectgggacclgegegaggpacggragetgcageageac gacitcaccteccag
atcttttcwtgggctactgoccaactggagagtggcttgcagtggggatggagaacagcaatgtggaagtmgcatgtcaccaagc
Cagacaaataccaactacatcticatgagagetgtgtgetgtegetesagtttgcecattgtggeaaatggttigtaageactggaaag
gacaaccnctgaatgcctggagaacaccﬁatggggccagmtanccagtccaaagaawctcatcggtgcna.gctgtgacatctc
cgtggacgacaaatacattgteactggetetgppgataagaapgccacagtttatgaagtiatitattaa
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tgigacaagiiggecagtgageagtcagagatgragegtcactatgigatgtaclacgagatgiootacg gottgaacatcgagaty
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caccggocteciciopetptecgegetggeticecaggeccacciciccaaggaagacaagaacgggeacgatggtpacaccea
coaggaggalgalgpcgagaagicggattag
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atggtgaggagcaggcaaatgtgeaataccaacatgtotgtacetactgatggtgotgtaa
ceacctcacagattocagottoggaacaagagacoctggttagaccaaagocattgotitt
gaagttattaasagtotgtiggtgoacaaaaagac acttatactatgaaagaguttotiitt
tatettgga&agtatatt&tgactaaacgattatatgatgagaagcaacaaaatattgtat
attgttaaa&tgatcttctaggagatﬁ&gtttggagtgccaagattmtctgtqaaagaqca
aagg&aaatatataccatgatatacaggaacttggtagtagtcaatcagcaqgaatcatcg
gactaaggtac&tgtgtgagtgag&aaaggtgtea&cttgaaggtgggagtg&tcaaaagg
accttgtacaagagettcaggaagagaaacottecatetteacattiggtttectagacecate
tacctcatctagaaggagageaattagtgagacagaagaaaattcagatgaattatctggt
gaacgacaaagaaaacgreacaaatctgatagtattteocotttoctitgatgaaagoctgyg
ctotgtgtgtaataagggagatatgttgtgaaagaageagtageagtgaatotacagggac
gecateogaateeggatcttgatgctggtgtaagtgaacaticaggtgattggttggateay
gattcagtitcagateagtitagtgtagaattigaagttgaatctictogactcagaagatt
atagecttagtgasgaaggacaagaactotcagatgaagatgatgaggtatatcaagttac
tgtgtatcaggeagqggoagagtgatacagatteatttgaagaagatectgaaatttectta
gectgactattggaaatgeactteatgoaatgaaatgaateceoocecttccatcacattgea
acagatgttgggcocoticgtgagaattggoticctgaagataaagygaaagataaagggga
aatctotgagaaagocaaactggaaaactcaacacaagetgaagagggettigatgtteet
gattgtaaasaaactatagtgaatgattiocagagagtcatgtgttgaggaaaatgatgata
aaattacacaagottcacaatocacaagasagtgaagactaticteagocatcaacttctay
tagcattatttatagcagocaagaagatgtgasagagtttgaaagggangaaaccoaagac
aaagaagagagtgtggaatctagtitgeocettaatgecattgaaccttgtgtgattigte
aaggtogacctaaaaatggttgeattgtecatggeanaacaggacatcttatggectgett
tacatgtgcaaagaagctaaagaaaaggaataageortgeccagtatgtagacaaccaatt
caaatgattgtgctaacttatttecectag
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atgitccegeagagecggeacccaacscegeaccaagetgeagpecageccittaagttcactalcceggagtetetggaceggat
taaagaggaattccagticetgcaggcgeagtatcacagicttaaattggagigtgapaaactgpgcaagtpaaaagacagaaatgc

agaggcactacgtgatgtattatgaaatgtcatatggattaaacattgaaatgeacaaacagactgaaatcgecaagagattgaacac
caftigtgcccaagacateccatttctgtctcaggaacatcaacaacaggtggeccaggetptggaacgtgccaaacaggigaceat
ggcagagtigaatgecatcatcgggoagcageagitgcaagetecageateteteccatggecatggacceccagtacctetcacge
cteacccttcaggacticagectectggaateccgeccclicggpggeagipecggeciictipegetgtotagtgcictgagigege

agictcactiggeaataaaagatgacaagaageaccatgatgcagagegecacagagacagagagectggeacgagtaattcect
ctiggtcccagacagectaagapgcacagataagegeagaaatggtccagagttticcagtgacatcaaaagaaggaagptgpat

gataaggataactatgacagtgatgggeacaagagteatgacaacttagtigtggatptatctaacgagpgacccticticiccacatg
Caagccccacacactcaccecgggaaaacggaattgacaaaaaccgictpctpaagaaapgatgcttcaggtageecggeateca

cagectectctggaagticetettecotgaaatccanagaagigagect gatgaaaaagecaacactcelgictganarceageac
accgacgeeicggagegacatgecaaccecaggeaccagegetactccaggectccgtecaggictiggeaagectecagecat
ggaacccctigtcaaccaagcageagetggectgaggac gecectggeagtgcctgpeccataccotgeccoctitggeatggig

Ceccatgepggeatgaacggagagetgaccagecetggtgcigectatgeaggtetacacageatgtctccacagatgagegctg
cagctpctgeagetgergetgetgiggtggectatgggcgctecceaatggtiggtittgatcctectecicacagagagtaccticta
tcccccccaacctggcaggaatacctggagggaaacmgcalactccttccacgttactgotgatggccaaatgcagcctgttcctrt
tcccoctatgcocctcattggacctggancccccgacatgctcggcagatcaacaccctcaaccacggggaggtggtgtgcgcag
tgaccatcagcaaccccacaaggeacgtgtacacaggtogcaaggpctgegitaaggtetgggacatcagecaceecggeaaca
agageeccgicicteagetggatigictgaalagagataactacatccgascctgtasattgetacetgatgactglactetcatagg

ggaggggaagecagtactitgtecatttgggacciggeggetccaaceecgegeatcaaggcggagetgacgrectcggeecee

gectgctacgecctggecatcageccegactecaaggtetgeticteatgetgcagigac ggcaacatcgcagtgigggaccigea
Caaccagaccciggtgaggeaaticcagggecacacagacg gagecagetgtattgacatitctaatgatggeaccaagetctgga
caggcggmagacaacactgtgaggtcctgggacctgagagaagggcggcagctgcagca.gcatgacucacttcacagatcttc
tctttgggamctgcccaactggggagtggcttgctgtgggcatggaaagcagcaacgtggaa.grtctgcatgtgaacaagcctga

caagtaccagctgcacctccacgagagmgcgtgctgtccctaaagtrtgcttattgtggcaaatggmgtgagtactggaaaagata
acctcctcaatgcttggcggaccccctatggagccagcatattccagtccaaagagtcctcgtcagtgcttagctgtgacatctctgtg
gatgataagtacatagtcactgpetcggggpacaagaaggclacagiclalgaagicatctaciga
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atgtaemtﬁagggaag,gcmmgammgctgcagtctggcs:agcmaag:mcagmrggaﬁatctgzgacaggamaa
gaggaaﬂcﬁagzmmaagamgta::caaag%icaagmgaatgtgagmgctggmgﬂgagﬁagamgaaatgmaa
ggcaﬁatgtgatggctgaacsmagzgwcccaggg{ggcaceagctﬁicmﬁtggacaagamgtsmﬁmgmgﬁaam
cgagalgicciacggacicascattgagatgeataaacagpcetpagatigtgaaacgecicagtpcpatetgtgeccagatagtece
gttccmacmaggagcatﬁagcagc&ggtgntzmggﬁgtggamgagcmgcaggtgmgzgggggaastgmagcct
mtggggﬂagcagaamagﬂi:c{:agecgetgmwa{;gmmmgtgﬁ-mctﬂamﬁagcgmgceggcctggtgggtgt
ﬁggggmamgggctgstggcemmggggmtgget_gﬁgcaggm{:&gctggiggatgccg&aaaggaagag{:gtgzgg
gtgtggaﬁgmgaggggsmagagtgg&cagagctgwagcagg&gﬁcttccccgm::cccc!gagagm&ggtggaagagg
acc:amacsagcagmgaggcggaagtgggamgaagagagctgaagacaaggamtg&agggacﬁaﬁgmagtga ggaa
gacmgagt@mtmaggtagtggmgaggmcsgm%gmﬁm&&g@eﬁgtgammﬂgtgggaaggcg
cooctetgeatioctgecegraggeacoteacagacagtocagectectiggoctecagtitgggctoaccactocccagangcaa
agacalageccigaacgatcticecacaggeacicotgectocaggioatgtggtacCiciecaccotaggaciogiecacticey
ggcceagetcagecagteacetetgecagetggeggetcagoeggeageacceacagacageatcgecetgaggagicoccty
acctigtccagecctticaccteatecticagectgggetoccacageacocteaatgggeacciotccatgectggctcotalglogg
cetecaccigiooeoccaggicageagetcigicgigtatg gacgcicaccictgeagatggcattigaaicgoacceocateiccga
goctegtctoictecttgectepeatecctgtggetaagecggettaciceticeaegigtctgepeatogecagatgeagoctgige
ecttccegtetgatgetetggtaggcacaggeateectcgecacgeaaggeagetacacacgetggoccacggigagpipataipt
gecgicaccatcageageiceacacageacgigtacacaggoggcaaaggatgcgtgaageigigggacgiaggocagiegy
grageaagaceectgtggeacagotggatigeeigaacegagacaactacalCegelcelgrasgetgetgoccgacg ggeaga
goctgattgtaggtgecgggrcagtacecigicoatitgggacoiggageacecacaccacggatcaaagcagageigactic
gietgocooggecigotatpetctggocgicagicoggacgocaaggctgettciccigeigoage gacggtaacategigeiotg
ggaccigeagaaccaggocatggicagacagiccagggecacacggacggggecagetgeatcgacatatcagactacggea
cecggotgtggactggggpectggacaacactgigegeigcigggaccigegegagggocgocageticageageatgaciica
gitcccagattiicicatigpgocactgicocaatcaggaciggiigecigigappatggagageagooacgiggagetocigeaty
igogoaagecigagaagiaccagoicogectocatgagageigegtgeigicacteaagitcgoticotgiggacgotggtiigipa
geacaggceaaggacaaccigetoaatgoctgpaggacaccctatgegecageattiitcagtecasagaateateticigtactga
getgegacatctecaggastaatasglacatcgipacaggctcaggegacaagaaggccactgtptatgagoteatotactga
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atglatcegcangocagacatccggeaceceateaaccegggoagecgzgatitaaattcacigtggocgagicotgigacapgat
cadagacgaaticcagticelgeaageicaglatcacagoctcasagiggagiatgacaagetgpctaacgagangacggagatyg
cagegecatiatgigatgtactatgagatiectaiggotigaatatigaastgeacaagoagacagagatigogaagapactpaaca
caatcctageccagatcaigecttitigicacaggageatcageageasglpgegeaggelgtggaacecgeoeasgeaggieace
atgacggagligaacgccalcalcggglacgiggaciceccaateigectcicacccagoageaaciocagacrcageacctete
ceatgleacgealggioceceggtocageigecaceccaceegicaggecteeagectootgggaticocccagtgacaggaag
cagelctgggitgetggcacitgaigecctggpaagteaagetcactiggoggiganggatgagaagaaccaccatgaactggate
acagagagagagagtocageacgaacaattcegtgicaccotctganageetcogpgecagtgagaagcaccggggotetgea
gaclacagealggaagecangangoggaaggrggaagagaangacagecicageagatacgatagegalgggeacasgagt
gaagmtggtgg&ggatgimcmxtgaggacﬁmgmcaccmgggtgagmgmcmwﬁcﬁwmtgggﬁgg
acaaagceegiggicigaagaaagatgeccocaceageccagocteegtggeticotecageageacaccticotocaagaceaa
agacciiggicataatgacaaatcticcacaccigggeteaagtocaacacaccaacgecaagaastgatgececaactocaggea
teageaccaccCogggeciccggicaatlgcogggcaaacciocaggearggaccegataggtalaatgeccicggecctgegas
cawsaxcaamaecagmccia&z‘mg::aecam:%gceatgatgagﬁsaﬁcangagaigaaiggcﬁcmaﬁﬂagczzcaag{:
gcctazgctggﬁctaeacaacat::,ccamwagmgagagccgmgmvﬁcgﬁgmgﬁagccgﬁﬁzaiggﬁcgatcgcﬂamg
g:gagcmggagmgng@mgaemﬁwcﬁcﬁatgagggccamggwtg%ﬁmgmmgcﬁcmm:ggaggga
gaccggcaiaz:tcemcatgtgagtgmgatgggmga:gcmctgtgcmﬁacccmtgatgmcmgﬂaggcwtggmﬁ{:
£caggealgeccggcagatcaatacpeicagecatggagaggtoptatgtgetgtgaceateageaaccecacacgacacgicta
cacaggepgenagggclgiglgaagatatgpeacatcageeagecgggeageaagagtoccateicecagotggactgectgaa
%Waactaﬁa&sgcwgigcaagenmmcgatgggcgcwga&aﬁg%tggﬁg&ggcwgmgﬁmcﬁam
Bgpacciggecticacecacaceecgoatcanggot gagitgacgicclcggeiccagectgtiatgeectggocateagtoctgat
gccaaagtcigititiecigetgcage gacggpaacatigegglitgggatctgeacaaccagaceciggicaggoaghicoagg g
cm%gaiggggmgﬁxgtmagaeamzﬁmatg&tggaasm&gﬂgtggamgggggcetggamcawgtgcgﬁms
ggpacciacgtgaageacgecagitacagcaacacgatitcacctcecagateticiooctgggiractgececaciggpgaglge
CLB8OCRIgBECalEEAgAECAZCaAIgIgARgICeigracCacartpAgeacgacanalaccageigoaccigeacgagag
clgoglgctgtecotcaagitcgectatigiggeaagtggtitgigageact gggaaagacaacciicicaatgoctggaggacgect
I&tgg&gccagsamttccagtaa&aagaateemam{g’sct‘tgagctgtgaa&ﬂ%agcggaigac&aaﬁaiaﬂg‘i&amggcwt
ggigacaagaaggccacagittacgaggicatotaciga
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atgattcgegacctgageaagatgraccegragacge gecacceggeaccgeatcagectgeicaacceticaaatttacaattica
gaatcctgtgatcggattaapgaapagtttcagittttacaggctcaataccacagictgaagetggaatglgagaagetegecageg
agaagacagagatgcagiggcattatgtcatgtattatgaaatgicetatgggtigaacatagaaatgeacaagcaggcagagatty
ttaaacgactaaatgctatctgtagcacaggtcaticetticcigtcecaagageaccagcaacaagiggigcagoctgtpgaacggy
ccaagcagptgaccatggeagaactgaacgecatcantgpggcaacaactecaageteageatttatcacatggacatgptetgect
gtgcctctgacaccacacccttcagpgettcageccccagecateccacetateggtageagtgeaggactictggeecteiceagt
geactaggagetcagtetcacctoecaattaaggatgagnagaagcaccatgacaatgatcaccaaagagacagagactecatca
agagcteticegtatccecatcagecagtitceggggtictgagaaacataggaactctacagactaticctcagagagcaaaaage
agaaaacagaagaaasagaaattgcagceicgetatgacagigalgptgagaagapteatgacaacttggiagtigatgtgtecaat
gaggatccatcitccececgaggaageccageacaticeccaagggagaatggectggacaagacacgactcctcaagaaagat
geocccaicagecccgetictgitgratcitccageagtactecticciccaaatccazagagcttagecttaatgaaaaptetactact
cetgittcaaagtecaataceectactecacgaactgatgeacctaceectggeagtaattctactectggactgaggectgtacetgg
aaagccaccaggtgiggaccecttageatcaagectgaggacecegatggetgtacctigtceatatecaaccecctttggeategt
geeecatgetgggatgaacggapagetgaccagecceggagecgectatgetgggetacacaacatetecccecagatgagtpe
agctgeigeigeageigeggeageageagectatggaagatcaccigtggtgggattigatecacaccateacatgegagtgecag
caatacctccaaatctaacaggcaticcaggaggaaaaccagceatacieeiticacgicagtgeegatggcecagatgeagectgtcec
ctttcccecctgatgeccicatiggaccagggatceccegacacgetcgacagatcaacacectcaaccatggggaggtegigtpt
geagtgaccatcageaaccccacaaggeacgiglacacaggiggcaaggectgtgttaaggiclgggacatcagecaceetggc
aacaagageccagtcteicagetg gactgtctgaacaggpataactacatcegticetgeagatigeteectgatggtegeaccttaa
igttggaggggaagecageacactgtccatetggpracctgpcagetecaactccad gcatCaaggcagagcigacatlccteagc
ccctgcctgctatgctctggccatcagccccgactccaaggtctgcmtcatgctgcagcgacggtaacatcgcagtgtgggatct
gcacaaccagactciggtgagecaaticcaggggeacacagatggagecagetgiattgacatttctaatgatggcaccaagetet
ggacaggtggtttggacaaca.ctgtgaggtcctgggacctgcgtgaagggcggcagctgcagcaacatgacttca.cctctcagat
cttttcattgggctattgcccaactggagagtggcngcagtggggatggagaamgcaatgtggaagtattgcatgtcaccaaacca
gacaaataccagiigcatettcaigagagetgtgtpcigteacicaagttigeecactgtggeasatggtitgtaagcact ggaaagga
caaccttctgaatgcttggaggacgccttatggggccagcatattccagtccaaagaatcctcatcggtgcnagctgtgacatctctg
iggatgacaagtacattgtcactggeiciggggacaagaaagetacggtitatgaagitatitattaa
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cagaggcattac gleatglactaigagatgtectacgpatigaacatcgagatgeacasacaggoggaaatigtgaagaggciaaat
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INTERNATIONAL SEARCH REPORT International application No.
PCT/CA2012/000161

A CLASSIFICATION OF SUBJECT MATTER

IPC: €120 1/68 (2006.01), ACIK 677027 (2006.01), AGIK 3817 (2006.01), AGIP 35/606 (2006.01),
CI120 1/60 (2006.0]), GOIN 33/48(2006.01) (more IPCs on the last page)
According to International Patent Classification (TPC) or to hoth national classification and TPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC: C120 1/68 (2006.01) , AOIK 67/027 (2006.01) , AGIK 38/17 (2006.01) , A61P 35/00 (2006.01),
CI20 1/60 (2006.01), GOIN 33/48 (2006.01) (more IPCs on the last page)

Documentation searched other than minimum documentation to the extent that such documents are included in the felds searched

Electronic database(s) consulted during the international search (name of database(s) and, where practicable, search termus used)

Totalpatent, pubmed, Scopus, Google, Canadian \patent Database (keyvwords: Lung cancer, hiomarker, groucho-related protein, Mdm2, Ras,
ErbB1, ErbB2, Cyelinl31/132, inactivated APC or beta~catenin mutation, APC gene truncated at 1638, transgenic mouse

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Categorv* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y ALLENT. ET AL. *Grgl acts as a lung-specific oncogene in a transgenic mouse 1-15and 55-59
model”, Cancer Research 2006, Vol. 66 pages 1294-1301

Y CINNAMON e. AND PAROUSH Z. “Context-dependent regulation of 23-43
Groucho/TLE-mediated repression”, Current Opinion in Genetics & Development
2008, Vol 18 pages 435 - 440

Y GUO W, ET AL. “siRNA-mediated MDM2 inhibition sensitizes human lung 1 -15and 55-59
cancer A549 cells to radiation”, International Journal of Oncology 2007, Vol. 30
pages 1447 - 1452

Y MASCAUX C. ET AL. “The role of RAS oncogene in survival of patients | L - 15 and 55-59
with lung cancer: a systematic review of the literature with meta-
analysis”, British Journal of Cancer 2005, Vol. 92 pages 131 - 139

[X] Fwther documents are listed in the continuation of Bex C. [ 1 Seepatent family annex.
* Special categories of cited documents © T later docwuent published after the intemational filing date or priority
date and not in confhct with the application but cited to understand
“AT document defining the genernl state of the art which is not considered the principle or theory underlying the invention
to be of particular Televance
e decument of particular relevance; the claimed invention cannct be
“E" earlier application or patent but published on or after the international considered novel or cannot be considered to involve an inventive
filing date step when the document is taken alons
"L document winch may throsv doubts on priority claim(s) or which 18 “Y"  document of particular relevance; the clanned mvention cannot be
olted to establish the publication dats ¢f another citation or other considered to involve an inventive step when the document s
special reason (a3 spevitisd) combined with ane or more other such documents, such combination
bemg nbvious te a person skilled m the art
O document referring te an oral disclosure, use, exhibition or pther means

i . . i ‘ “&"  document member of the same patent family
P dooument published prior to the interational filing dats but later than
the priarity date claimed

Date of the actual completion of the international search Date of mailing of the international search report

26 April 2012 (26-04-2012) 27 Tmne 2012 (27-06-2012)

MName and mailing address of the ISA/CA Authorized officer
Canadian Intellectual Property Office
Place du Portage I, C114 - 1st Floor, Box PCT Ken Steinberg (819) 934-7929
50 Victoria Street

Gatineau, Quebec K1A 0CY
Facsimile No.: 001-819-953-2476

Form PCT/ISA/210 (second sheet ) (Tuly 2009} Paged4 of 8
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GOIN 33/53 Q006.01) , GOIN 33/564 (2006.01), GOIN 33/574 (2006.01), GOIN 33/68 (2006.01),
C40B 3004 (2006.01)
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C (Continuaticn). DOCUMENTS CONSIDERED TO BE RELEVANT

Category® | Citation of document, with indication, where appropriate, of the relevant passages |Relevant to claim No.

Y YARDEN Y. AND SLIWKOWSKI M. X. “Untagling the ErbB 1-15 and 55 - 59
signalling network”, Molecular Cell Biology 200, Vol 2 pages 127 - 137

Y FONG K. M. ET AL. “Lung cancer %: molecular biology of lung cancer: |1 - 15 and 55- 59
clinical immplications™, Molecular Biology of Lung Cancer 2003, Vol. 58
pages 892 - 900

Y HIRSCHF. R. ET AL. “Epidermal growth factor family of receptors i~ |1 - 15 and 55 - 59
prencoplasia and lung cancer: perspectives for targeted therapies™, Lung
Cancer 2003, Vol. 41 pages 529 - 542

Y DRISCOLL B. ET AL. “Cyclin D, antisense RNA destabilizes pRb and
retards lung cancet cell growth”, Am J Physiol Lung Cell Mol Physiol
1997, Vol 273 pages L941 - L949

1-15and 55-59

Y CAPUTIM. ET AL. “Prognostic role of Cyclin D1 in Lung Cancer - 1-15and 55- 50
Relationship to proliferating cell nuclear antigen™, Am J Respir. Cell
Mol. Biol. 1999, Vol 20 pages 746 - 750

Y SPARKS A. B. ET AL. “Mutational analysis of the APC/P-catenin/Tof 44 - 46
pathway in colorectal cancer”, Cancer Res 1998, Vol. 58 pages 1130 -
1134

Y POWELL S. M. ET AL. “APC mutations occur eatly during colorectal 44 - 46
tumotrigenesis”, Nature 1992, Vol. 339 pages 235 - 237

MIYAKI M. ET AL. “Frequent nmutation of f-Catenin and APC genes in |44 - 46
Y primary colorectal tumors from patients with hereditary nonpolyposis
colorectal cancer”, Cancer Res 1999, Vol. 59 pages 4506 - 4509

Y IWAI S. ET AL. “Mutations of the APC, beta-catenin, and axin | genes |44 - 46
and cytoplasmic accumulation of beta-catenin in oral squamous cell
carcinoma”, J Cancer Res Clin Oncol 2005, Vol 131 pages 773 - 782

Y KATDARE M. ET AL. (1) “Efficacy of chemopreventive agents for 44 -46
growth inhibition of Apc (+/-} 1638NCOL colonic epithelial cells”, Int J
Mol Med 2002, Vol. 10{4) pages 427 -432

Y KATDARE M. ET AL. (2) “Chemopreventive agents inhibit aberrant 44 - 46
proliferation of the aneuploid phenotype in colon epithelial cell line
established from Apc 1638N [+/-] mouse™, Ann N 'Y Acad Sci 2001, Vol
952 pages 169 - 174

Y ARCE L. “The repressor activities of Groucho/TLE and tumor suppressor |16 - 43
activities of dominant negative TCF-1 are averted in Wnt-linked colon
cancer”, ProQuest Dissertations & Theses 2006, 157 pages

Y ALEXANDER J. “Use of transgenic mice in identifying chemopreventive |54 and 55
agents”, Toxicology Letters 2000, Vol. 112 - 113 pages 507 - 512

Form PCT/ISA/210 (continuation of second sheet) (July 20093 Page 5ot &
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C (Continuaticn). DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

Y

CLEVERS H “Wnt/p-catenin signaling in development and diseases™,
Cell 2006, Vol. 127 pages 469 - 480

GORDON M. D. AND NUSSE R. “Wnt signaling: multiple pathways,
multiple recpetors, and multiple transcription factors™, Journal of
Biological Chemistry 2006, Vol. 281(32) pages 22429 - 22433

1-15and 40 - 75

Form PCT/ISA/210 (continuation of second sheet) (July 20093
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Box No, I Nucleotide and/or amino acid sequence(s) (Continuation of item 1.c of the first sheet)

1. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search
wag carried out on the basis of a sequence listing filed or furnished:

a. (means)
[X] on paper

[X] in electronic form

b. (time)
[X] in the international application as filed
[ 1 together with the international application in electrenic form

[ 1 subsequently to this Authority for the purposes of search

2. [ ] Inaddition, in the case that more than ene version or copy of a sequence listing has been filed or furnished, the required statements
that the information in the subsequent or additional copies 1s identical to that in the application as filed or does not go bevond the
application as filed, as appropriate, were furnished.

3 Additional comments

Form PCT/ISA/210 (continuation of first sheet (1)) (Fuly 2009) Page 2 of 8
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Box No, 11 Observations where certain claims were found unsearchable (Contimuation of item 2 of the first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following
reasons ;

1. [X] ClaimNes.: 40-354
because thev relate to subject matter not required to be searched by this Authority, namely
Claims 40 - 53 is directed to a method for treatment of the human er animal bedy by surgery or therapy which the International

Search Authority is not required to search. However, this Authority has carried out a search based on the alleged effect or
purposefuse of the product defined in claims 47 - 33.

Claim 54 1s directed to a plant or animal variety/varieties which the International Search Autherity 1s not required to search.

2. [ 1 Claim Nos. :

because thev relate to parts of the international application that do not comply with the prescribed requirements to such an extent
that no meaningful international search can be carried out, specifically :

3 [ ] Claim Nos. :
because they are dependent ¢laims and are net drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. I Observations where unity of invention is lacking (Continnation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows :

1. [ ] Asall required additional search fees were timely paid by the applicant, this international search repert covers all
searchable claims.

2. [X] Asall searchable claims could he searched without effort justifving additional fees, this Authority did not invite
pavment of additional fees.

3. [ 1 Asonlysome of the required additional search fees were timely paid by the applicant, this international search report
covers only those claims for which fees were paid, specifically claim Nos. :

4. [ ] Norequired additional search fees were timely paid by the applicant. Consecuently, this international search report is

restricted to the invention first mentioned in the claims; it iz covered by claim Nos. :

Remark on Protest | | The additional search fees were accompanied by the applicant’s protest and, where applicable,
the pavment of a protest fee.

[ ] The additional search fees were accompanied by the applicant's protest but the applicable protest

fee was not paid within the time limit specified in the invitation,

[ ] No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) {Tuly 2009) Page 3 of 8
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Continuation of BOX ITL:

Group A - Claimg 1 - 15, 47 - 53 and 56 - 59 (all in part) are directed to A method for diagnosing lung cancer in a mammal
comprising providing a panel comprising one or more macromolecule, method of treating cancer in 4 mammal comprising
administering a therapeutically effective amount of a Groucho-related protein (Grg) or fragment thereof and kits thereof,
wherein each of the biomarkers Grg, Ras, ErbB1, ErbB2, cyclinD1/D2 or combination thereof is viewed To represent a
separate invention;

Group B - Claims 16 - 43 (wholly) are directed to method for identifying a candidate patient responsive to inhibitory
chemotherapy, monitoring effectiveness of cancer patient treatment protocol and identifying a cancer patient treatment
candidate comprising monitoring the expression levels of a TLE biomarker,

Group C - Claims 44 - 46 (all in part) are directed to method of identifying a cancer patient treatment candidate comprising
detecting the presence of an inactivated APC or beta-catenin mutation wherein each of the biomarkers, inactivated APC or
beta-catenin mutation, or combination thereof is viewed Te represent a separate invention;

Group I - Claim 54 is directed to transgenic mouse whose genome comptises a heterozygous, null allele of the gene encoding
APC protein, wherein the APC gene is truncated at least at codon 1638;

Group E - Claim 55 is directed to a method of screening a compound for anti-tumor activity comprising preparing a
transgenic mouse whose genome comprises a heterozygous, null allele of the gene encoding APC protein, wherein the APC
gene is truncated at least at codon 1638; and

Group F - Claims 60 - 75 are directed to a method for identifying markers for non-small cell lung cancer comprising
measuring the expression of biomarkers in a Grgl expressing transgenic mouse and a non Grgl expressing mouse and
identifying biomarkers that are expressed at a different level in said sample.

The claims must be limited to one inventive concept as set out in Rule 13 of the PCT.

Form PCT/ISA/210 (extra sheet) (Fuly 2009) Page 7 of 8
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