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ROBUST REGRESS|I ON BASED EXON ARRAYPROTOCOL SYSTEM AND
APPLI CATI ONS CROSS REFERENCE TO RELATEDAPPLI CATI ONS

wQ 0@90264Thi s application clains benefit of priPeT/U$2008/073934
from provi sional application 60/957,138 filed 2 1
August 2007. [0002] The above referenced docunents and
application and all docunents referenced therein are
incorporated in by reference for all purposes. [0003]
ROBUSP HEGRESSIONEYA BEDI EX e REA Y PROTOU@ED SYSTEM AND

applications and issued ppppptaT@esisgned to the
assi gnee indicated above. These applications and

i ssue@@&%WEF&FP}K&FpT)ﬂaRE&A&"@rﬁBWrE@&HEXNSt 0

[O(l} e extienbppiciowethiundefefiapppii@aplien povisiBREGAMIHENARY257,138

gJEST EO FI LE AN | NTERNATI ONALAPPLI CATI ON,

fileged RN FOF ALL STATES, AND STATEMENTTHATAT LEAST ONE

[000EPLI Waﬂ@éw%£ﬁ@dsgﬁTﬁ§BE§h@%1rEMJ L1 tﬁ(@@ﬁéﬂt% referenced
Shoul d this docunent be filed electronically or in

theppimae IngRIEBTRKH iybYt ‘STeaaTge I5F BEBHOES i ndi cati ng an

[{)ﬂ(}@f er nakd gﬁﬁica@ﬂphd&: k| r@ﬁted%p&h& Weerld %@ﬁmu&*@%ﬁsﬂ%ed patents
the filing of an international application and

asstgaed @’I’fb*f prsvangsfingipdtedsabgves Fhepbppgbgzﬁlﬁ@g{fgi igped pyitepts are incorporated

hexjeilﬁtb% (Q@Iteh(%qg he ektleht%ﬁovéﬁdnde E%QIQ%V\L isted on a cover

pag or any ot her docunent f| ed herewith are
Mﬁfi NARS" @@Wi G’iHLif‘” ; eﬂ\ﬁ , i&f&rk? NBbPLICATION,
PARS % ' %ﬁ éﬁww ONE
ot her %ig Rl *5':" %

EOOQQF posﬁé"@ukdfthua @im mimnt ledfilst ateetsormatlv ona pastia’georﬂmg it g}y procedure
mdlcatuix% an n?et ?igén‘g apFeahcaaon Angcha’nt % byt mél?eg{ {1& fi 1%%{)9 an u  &national

oses non-
ap;Sitcagm cfnﬂldleﬁgmuﬁo of ﬂl,l ktpes eﬁo@urmgs éfnhie nmetitamnal filing, all inventors

hste@ ona %?1 ag%' Igf %{Q,tég mﬁtélg(tfug%z%{] ta]t 11 E% L?Eg%g opggggp g)l purposte‘e of United
Stakeld Natibat] iSeige ﬁShQUFdr ﬁdﬂpc&eﬁ@lﬁﬂaisﬁﬁ%ﬂn@ﬂibnbﬁﬁ[ﬁﬂgl eg) isBighss disted on a
cation_ in the Unite Sta es, this

t I I
coxggpjgg ?)gﬁlﬁ'] <§ﬁ Idr)c%ntﬁﬂgil 838? jatége a urwf @Enon -United States

natlA0%lze RURS WANT nd HsiBheeGs Hstk, alt 117%1;{1@95,11\@9 Rld @@manm&e@u poses of
that a portion of thi s disclosure contains materi al

no-lgifed; %fateu'zﬁﬁ'e&%l sge Hiee: £i6F PWIRPER of aMcinEREerat 5Pg igpltcants state

thaPhOL8& toh@ApdiR MG Ns ASUniRHSAL rebilidhk LED Nt SBRVNEBnEOH Should this
| istings, screen shots, user interfaces, or user

apliaianuiet filshan app ra*ﬁynaétahfémt@pec@é Usfted ffjatess tiipasagreph shall be
diske@ira¥¥1i ch copyright protection is or may be available
IA any jurisdiction.). The copyright owner has no

objection to the fﬁf@?“%§ﬁéﬂ@ ﬁ@gﬁ%gﬁg by anyone of
t he patent do unment e, as |t
[ﬂﬁﬁélpear%ﬂwﬂ%fﬁ /Tl dt“émd‘pﬁ#%a‘ém ghagy perfion p4bis Aisclpyupeeontains

maR¥ial BHQE ShjecNol an@EHBIhiEH 1§ RIS RpIrBHe préRbiondBEthak | but not limited
ot her re roduction, distribution, creation of

(0, GRHTF296F VgD SRS RSB AUSEHiN{RECTE Pt 8Fft 85U 9 any other aspects of

thidiBRliB¥n fENdhiPy Q&ﬂvﬁdﬁ%ﬁ &Q(,rti%ﬁ RE @r fﬁgy b §V aﬁ@tﬁé irpﬁﬁ i j@kdRftion.). The
any part thereof are prohibited élapp i cab

copysBhranghit has aaChPPERDP See[foorsie rampEcapph @aﬁn%ﬁ thegpatent document
or ?:ﬁ:éxg glsle'olugg amtta'ﬂpé\ﬁ ARRERRLE &Rt T84S0k @?ﬁc-g'%@(lcgt e or records. All

other rights are reserved, and all other reproduction, distribution, creation of derivative works

based on the contents, public display, and public performance of the application or any part

thereof are prohibited by applicable copyright law.
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appendi ces and all other docunents filed herew th,

i ncl udi ng docunents filed in any attached I nformation
woe@elhosam e Statenment (I DSj, are incoiporated PEF/ER0081§73934

reference. The appendi x contains further exanples and

information related to various enbodi nents of the

i nvention at various stages of devel opnent. In

particul ar, the appendi ABEYISNDUX sel ected source code

{OO%F I acfgs aﬁ;ﬁi&tﬁmcgp%ﬁﬂgg ﬁIe@%ﬁQﬁaB %@&d&@@@g@masomm BY These
assi gnee of this patent document, whi provid

apr@;e@m@l g dHcbr dloagnane Bigedipferveh eiﬁﬁ@@nzrém@wéﬁs fﬂ?ﬂam anV attached
Infbrrr}\lﬁ&{ "[ﬁs@losur@r térﬁén@ QHjS% %%ﬂ&@ﬂm&a %rﬁ@]&% %E&!f&émc@f TLJ] gppendix
appendices solely in connection wt
corftzamsfunthtreexgmpiee9n<bﬁnf1>rmasorpwﬁ2é¢ﬂ fod‘@@@mﬂqudm1€as@c@rtbarimfention at
Var}%lug Ié‘ra?e[g %If Idﬁx pOpﬁlEJlta% %JnLuIQ ! plg fa ;%en Qt ?L\ A CelcER& réﬁ?& co e extracts
and a repro Ctl on, g u crea
frothey km&hglwted mr\’lme ba)geu:h @Mnech ey dentseighes, oiphislpat;ent document which
prowds {) %glreggidco rg fo sgg S f?rgg%gnc{een%@hoef t?&eolﬁlgll?n%g qge ml%lon 18 Qfdnted to
maEd Eipﬁ}s@}: rlﬁ—lﬁpblm\lﬁk\lﬁ]@}ﬂuﬁ &&ﬁ?&}tloﬂfhﬁt phe saking |oﬁﬁzemtm]® Ropies of this

es to biolo |cal iolo al .data anal ysi s,
putf R © BRBHER N BTGNS R LBOEELS  BACRERADE! ot
tep@ﬁuaﬂ'dﬁ gﬂlWENHn%&[tﬁQ@B]ﬁ@riEﬁ@VM@EM&SéMh o ccﬁiﬁf}hts\l\@lliﬁ{m display, and
ublications, sales, or acti VI ty an this

PUldiPRETU LB, Of “I*?C‘PEF&‘P%’F P RHyRY )i ‘éb@g B%ﬂﬁ‘% TR IR

this application, shall not be taken as an adm ssion

that any such woFKEEIROIF{RHESINMIBNTEHON The
[Oﬁﬂﬂscusﬁle(mesem 1avwit1acta]c\mstty ,biokogida) dap, ipolbgicd akiagmalysis, diagnostic

an adm ssion that such activity, work,

EXOrlllgrand a no%ttu, se uences.,
or existed or was known in any particul ar

juri Sdl cti o 9 system

is formed of M%MQ@%%&%&@O@W&&S Many of .
[00PRese Bubtypesonrf giniavekf mobcaensalsalet em wéhits aphighere in this
sub@;?&{o%t ﬁcﬁx&ﬁ%ﬁ@a&e&é‘?& Q&Q}It bﬁljﬁ%ﬁ 1tht pllgt%ncgf{gﬁlng?% Yken as an

he neurons may &epe ecu ? genetic an

admeipiige et iy srel hemk somtituan a:irybs |as Ofhet metqumc@swsacuh&’t work, or
pulgi%%%naige?eng %%dc{n\'ifed';rﬁss oyin_LaSL sldaegcuv?xé n}?@rg,l 1y pu%%catlon existed or was
kngpdruin Iap)\opzemulam ﬁiri%&lcmd'llat can pr opagat e as

ff tiat el |l di ff tiat
0o s hurerpuae-Srndh SHped R iRy L of cens

\/'Eaﬁﬁ lok ﬂleé‘«ﬁa{hbt\@&t)dﬁﬁima&aﬁbm ng@aestat eeld thataeistatd e S debdbping neural

in ap org and hence y for n i nportan
mbf‘mdg‘]? H?E) eci? si’“&n‘&l‘*}?@‘“ Hﬁ%ﬁe@%r%ﬁ? in VeFdpife ﬁ‘f‘s epigenetic
me&['ﬁbfsmgnlﬁﬁlafyhe@”f arl ﬁr& eCan e gd}iﬁ‘ﬁa@e oy digengr i@ tukddfor biomedical and
speci alized cells. One such “cell line that can be
Othf}ro Fietch s et %rf}?féPmib rséf‘é‘é GFso € . PIRERGSE T gl Ithag <@y propagate as

undfbib&iatade ) 0609h tes dfeldnBadifo PHARGRM: Jf BEOYEROUtuman embryonic
human devel opnent, and persist into adulthood.
ste) Lﬁv%?aéﬁiﬁeowf%lé/rmue\?taﬁ icAll DResBaldent & pyganiseiepnd hence may form

an ﬁﬂﬁ)'rtXﬁt%dgp{ror i\fﬁfef@aﬂ&ing HERAS&E R c!%gde%@(i%mén? Ex%%@mc stem cells can
studi es have expl ored expressi on patterns wthi

be weadr far é;ﬁrre@@@znsmrahé@l ¢edls. Shgdiescaihline fhar Caﬁdvefomﬂﬁtlwhe neural
@11 oﬁd 1940 LEane C*Rclnptc!eﬁ@ nd dfnfo% EENCERS g?et gﬁ%ﬂ'nat i!Pxﬁ)ughout human

[0010] Recent stu ve suggeste
de@@@ﬂ@lﬁt émsﬁrmm%g aresiuliprebdr @bffqbttt @ntfransi wighiRtIAsegplld l@wm gcen analyzed
for ganl‘?&% pulaﬁlg% y%{grsengl%% asromg studiies Eax%legcglror%gtek \{'gssi%%attems within neural
I Cl nd as Tocus on conpari sons acr oss
pro@erﬁrbe calat i SSdied thwsnfanhdvie smsés relied on transcriptional differences between the

cells.
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[0011] The Affymetrix exon array (see, for exanple,
i nformati on on the worl dwi de web at

wa@edogmei4rd x(. ) conm(/) products”/) arrays(/) PCT/US2008/073934
exon_application.affx) provides a way to anal yze
expressi on of known and predicted exons i n genones.

For exanple, the Affymetrix(tm ne chi p human exon
0010} ay }H:ggntéwtﬁ% tqu%qgge%;qddﬁatf@at{ag] flumepnt ggnes undergo alternative
RN‘Amsﬁ[(ﬁng at(ﬁo@ﬁ oﬂ‘dﬁl?m@ NE i} loki sggh %K&“Hatﬁle Ui &' §)h¥‘l‘n§ NabB6b&ised on
| ion probe sets and an average of four
COWWS ﬁﬁ“éi*b @@ﬁmai}fﬁ SUINEIT §ARREET | X(t M) exon array
[00@ E]OVI dﬁl% @ft\% exo a(x\‘laﬁ{?t(%&etoﬁéﬁq‘r&ﬁes Img ngéj)fﬁor?fhe oridwide web at
bi ol ogi cal sanp every kno predi cted exon
afty mettlt(ecmrﬁamogemeﬁeaum(é) tmmmﬁicgwehffk)arpgmcﬁatea vt ® analyze
equ’gsd OQ % anc d%c??edl Q0% 15 Iggl{o?n%g 1731 eQ%% e tpegAmJnemxTM gene chip
ers Wever,
hureaqpemsmnam hdahiaput 6. 4nraklemu®e:hml~ udeit tenmeﬂagalteomsund one million exon
clugr%a{a Tvgt:;] 8}%}3 E (Ig/%hlﬁ@s an(n)%f% e%{:;gngire{] ! %c?au{g %é goeu(r: I obe% per Exon. The
Af@nﬂ@mﬁrmmay pevigeesaatns kit fﬁplebﬁoﬂ dnvmi\aeﬁowgmm sample from
hods nd/ or syste and/ or devj can sed :
e P OB aP B F A EVBHORCRYE 6P BENT 4 5 BAG 6l CHisAa S ind basic
nmﬁ@ﬁﬁmbﬁﬁﬂﬁﬁbf M baRaingewentusddrsten ﬁﬂfma{lﬁt IHOve@X00sing such exon
expression data. According to specifjc enbodi nents of
eXREREOT Higarip ittt s Hefdigeina ‘é‘f*e‘"F%aéﬁ‘“g SRS Pis PEgEppss substantial
chdllSngs. gener al nmethod that takes as input exon array
data or simlar exon expression data, generally from
two or nore biologic sargﬁne,f ARpd outputs indications
or identifications of one or nore alternative spliced
[00dAlS) ekwAslingep iasia Hebodiunpsise d1e preseft AR @aliey i Afohed with methods
and®r’ s§MSms IAfr QXQG:sIcle [J&n! el 81 {90 drRl RRE,REGAL b {Eﬁnﬁf? one or more
specCific enbodi nents of the invention uses mainly
poy-gBRrStiPosgr essisofiom oryipARd variettn ourtsier dét echdcaing fo specific
em{)&ﬁ (EHtQ&ﬂeé\c 11‘%@9&9} %hl?etﬂ})gv%!f ngS?&%mQ{s 1@@ rireg gg‘rira@rn?ethod that
outlier detection for the i nt| I cation
taked tempat ¢xpe spEYiEiang. <1{n(3®‘1@<]0nlfden%8ﬂ¢n L2 8 |g9ner@ifv from two or more
bio?blr%%cg{a?'§$ Vgldscmtggu%l n_{gxglcgt%ﬁl or %den@g%gligéﬁeﬁt A?I nngsrgrggo e ait?rflative spliced
(A‘Bj}aswemc betnibmtilea,pmplleﬁ: atedond fron henamydi %ﬁmon identification method
accor ngaxo n%ecs‘qsc eg?wg%}m gtS% S Bl 11§enrtic%nl url}:/sgrgl 13]31,[1 Plhué’t Iggré,%bofnl Cﬁ%nlbumd with
outl-hS cewemdsrsmafmqued atnetlg plestoviirages G rof el onh@venbslitmietection for the
. ear c% 1td| a t| c, manufacturing, and clinical
! e a fr@f‘f 3]Sp [9P% ur t her enbodi nents, the invention
[O(}IIBI}VO| VigsntiSieMph &l aidrh R1vE aplicUgl ASS RlrhG@E bexaRse {ipdlnt &S a number
the alternative exon in the SLK gene) for use as
of FrgfaEduicdingy ?‘5’9?1’5]31?51’“& hye appficationd ) PH‘P?“p%‘t"’éiﬁ% cqugligiops. ofhus, the
prebAIBRe RIFR Y PatiGic ShBHIGEIH SroRBEY 184thddd ForQleREingCRk bS more AS events
These nol ecul ar markers are better than usual
or Pl POH T IPI TR Y VPRINBABRPS b GBI I dPanHBr HORS 2abelinfralsettings.
[00REE ' rﬁl%ﬁfﬂl@e‘l le)hb&@imeﬁt@l heGavehile dibilar &06a é}&daé@é@%ﬂwd exons
rati os distinguish the state of the cell, rather than
(supfavt thy Algrmbyaraianzie theo Sk esceefaalse @omaleshilag diggnggge tool for the
piugggq_l sta@ @f%‘&é& Ie&§1§9ﬁ§ %tgm Qli! QI%?& ‘[&Bc(rﬁr ]ls' %h%ﬂg%’?blecular markers
S Ive or not sénsitive to Issues suc ng
aregpedieo [thannﬁgel q@mtnmtyntdsratnnmhlpmd\pgn@i fofatlexdb ta\ they are internally

co;%tr%h?cﬁ rEhnel cﬂ#%r%n %l{ﬁ 130%%111'1%105 Qi(?stm%{ls%ctﬂg at%toit ¥l e ce 1 rQ&le 1ar|1 Qavino to
nom&ihm 10f ancatdrat cofitrod (smSlears\ﬂéBIP‘iDﬁn d]naisamemblba@bdr@g thést @sarkers is less

%enbtg r n ? ée?pi%{/ Ct‘toetsq, ; C%u((::l 18 rltem['?ﬁ %%%Arr mw&e q I‘ES 1t% glatg {(?g %rove dﬂ’ﬁcu]t in
t he FOX1/2 bi nding site GCAU§5 was identified as being

proxi mal to candi date AS exons, suggesting that FOX
1/ 2 may
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participate in the regulation of AS in NP and hEl SC.

One or nore of these conserved candi date binding sites
worespozs4ised to | ocate candi date AS exons. [ OORGI/U$2008/073934

techni que is described that provides a

regression-based exon array protocol based on robust

regressi on anal ysis of signal estimtes froman exon ,
techipidugy such s Bgynebisgshsgiwih B Hent |, 1t Aethst gidrdiaspfniicelvention
invBREs Q@nttﬂcﬁ’tmntd?%O&fefvlé«ﬁ@&ﬂdic?é(etmdiﬁg(ﬁ@s ¢Haf Q&( egx"i‘(;h@d plmhl%d to REAP

can be used to identify alternatively spliced exons.
cangdifatesyiers- frephiniudflieiniranig eiscrdubsedy elearnts dethtdsflieeBORHg binding site
; { REhFRS AbEERAME (URAL £ BEba VGBS A Fox12
chihgtg ?ﬁgg{esﬁ l'uri pd entI en‘gr yo?ﬁac sdt; em cel F% ? éﬁ tFo my
pattitibate pothemtguheon af Aprioénind 6F éL Theor more dfuhdash evmer‘v ed candidate
binfTROAL TR b8 u RS IRIESR L ANENLON By be under st ood

he "¢dnt éxt o s an systens for biologic

[0Casal ys/ix &chmqwagm aiaxcapq:ﬂ tthprl atiédsyn pgregioarhaed erxanpxquw_otmoi based
on 101:}|u§ I rwglﬁ,ré aré S';Ea%reg)e ﬁign%l cstgllj]aetmgfdong ?n dclzxrﬁ)gfai’/rgesﬁl (B%cli]o%?%éentibodiment,
thea;tg:nammmtatex tanfHeeraanthe tAtynieniEN Ek@Narian dadat @habh %euxed to identify
alteaxéaglé? y Fﬁ)ﬂgﬁ eggr(lj a l | g:? <?1 jagu%hsddegrxt?bgp. ﬁ%zl.t @eémges and qlaractenzes
alteRFHvOE i REAt spiﬁh@ukﬂnnothabemmaﬁm pagipb@nd lefbiyohibesteaopdls from

or breadth of the present Jinvention. [0017] VWil e the
MUBPEERINPEUFR REPRE PR | § Dye R PRy crrodaess thejpryent invention may be
undeBhRARGR: EhtelBbAMEMLOID BNORsEOXPFR DRI afABYSusinlgN® appropriately

i nvention can be used to identify AS or other events
progfanmuied gfogppter op pfhighyomG pisfedr &SHGh redipedlisi Gprtipfion it will become
aplﬁfe%{:"%]%ﬁe @tcﬁima%" GRindgt fhe CAN hbe tggﬁip}éﬁgntf R RNAL in alternative

I braries, rev-trans DNA |ibraries, various sequenC|n?

cmgqqylgfrré%a]@fapgmt]ormqf\p\suc@t @19 de@ﬂe(btiqq@qtpt@@ [of the greferred and alternative
em%!né/iﬁi scﬁoul[i ggtji%]coﬁ/s@t{lécptH%nﬁterg]oH@&tb%eagtfh otf 'Eh% [&x %ﬂ%nhon,

I nvention provide nethods and/or systens for analyzing
(001 A ge Whidd @1g|p@esd:at1avegeqrslsa§qw ibed ingdeteti]] ‘fvy}p r{:@erence to data from exon
ex;gLstsigﬁ gﬁ*gy sV fe %19\/[ Ft%nn% 34 q{%é%lr to Q(@S%Elf&l 1&? 15 St PLEQD of }41%’1]&13 from any

that  car be | enented on a general purpose or
singlpeedoa Iexypaﬂswo Sepﬂt‘ﬁ?ﬁl@ﬂ‘ dvet. | Syh ham cdni kra:gieamdl freanB B AUrangs, aev-trans

DN?%]btr]%‘pes%/ 'écgq%rél stitx? b%tf%g\%_inﬁﬁ\ﬂ\r §% Olé %@% %Tlé(:ﬂ' aélillééblb’

[o0asd anVarB)US; éﬁbd)c&mdﬂft af ok praedrahtentich soede hied@ts ﬁmﬁm systems for

uc TI.FF, JPEG tab-deli
ons P 551 Falee Blien HOPRIeTHY Bk Al ™oy of BTELY b gpperipton
evdheahitr @8 befinplRmatdiah al APdrENRAERE loP Bpediaf pﬂgsgérmﬁﬁdmoﬁ handling
this specifjcation. It will be understood that in t
PRYENS| SFRErti e BRGTATTETR A0S U Bt F/BHOE(%SPT‘W} Fortran.,

PL @nMSP Of k&1 £ e@&‘vzﬁld ?&ﬁﬁab&r 8it£ 6t YormRMAE E}G&'éﬁmahom such as HTML,
npl ement at |1 on- speciti c decisions nust be nmade to

Xl\%{e rﬁf@"\}\éLtW@Fd dﬁiﬁeﬁi@émt@%é%ﬁtftrl@f@cfé«r s Ay igtsgfod] Garity, not all

feafiGIHr 28 a&@ﬂ%1bl@iﬂ§t§ad@ntaﬂ SY&oemd @ls Qﬁ&ﬁmﬁﬂg{ @Twill be understood that
busi ness-rel ated constraints, which will vary from one

in fhegpetpreaitaf eny seshangeHeplenpprém/er in 4ny sqjtvere gevelopment project),

nuifhBES ﬁ{p@é&%a‘ﬁmgpcaﬁg hieﬁﬂgl@svﬁlr«@ %Efﬁclxdc % fa@ﬁ&véﬂh@ hfcv@(%ers specific
conpl ex and ti ne-consum ng, but woul d neverthel ess

goads prgiutubgralsy b ras akinplipned Wi fsysigan-eelaaigindee biingpss- miated Consn aints,

Wh%ﬂ ?0%& ﬁ%&f%‘%%%le%ﬁtgt onhé‘\éhd?&rt\% 89\%? q{ ‘évﬁl t%f EEXQLI ted that such a

nvention and various s
de\akqpecmtsemndmehﬁiwdqon@mxgmwume obwsmwtg; éut Mﬂd@n@teohﬂewat l routine

unc[ rtakm nfeso%tware “namecrmgm% thr 2 1‘?’1 ranqilg%an %d e bcneﬁt of this
descri pi rﬁoses of Tl ar] ?9 df scuss|

dmﬂeﬁmﬁs to deV|ces nethods and concepts in ternms of
speci fic exanpl es. However, the invention and aspects
thereof may have applicationg to a variety of types of
devi ces and systens. It is therefore intended that the
invention not be limted except as provided in the
attached cl ai ns
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and equi val ents. [0020] Furthernore, it is well known
in the art that |ogic systens and net hods such as
wa@le®enedaetd herein can include a variety of di fPEr/E81008/073934
conmponents and different functions in a nodul ar
fashion. Different enbodi nents of the invention can
include different m xtures of elenments and functions
(0048 nalpegrsnfenarivairys prAqidiciagnests 481 galrodinegts Wil Beftgr understood
W 1tﬁ|r@fgﬁﬂéesto tgeofoilgwing%ﬁéné%fangld@traﬂctcydes&t})%okl’]‘ngnﬁdlﬁ(ﬁei Sf clarity, this
described in terns of systens that include many
disglispipe it 19 ¢avoatieiwdy @ﬁ‘ﬁ)@%mtg gl ¢ 9esealid sramples. However, the
mvgrq{mlaﬂétds Qs thgxfeo‘f 1?;51\53?(2@7% 'agﬁ C &g?@é% aﬁq\ﬂén gy\@kwces nd systems.
conponent's. erence shou e ta en to limt the
It i thoehre mfﬁnti@i f@@m?m magntion sotcb@ﬁmaieﬁ erRgpiads|profidet ethe attachcd claims
' ve conponents |isted in any illustrative
ande%%gil%#em in this specification. [0021] All
[oo2e¥ er ehebemopubl iscatli hmsz\;n ppathe nitist,hatakvgmpsagtent and methods such as
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71.He ran F e’alde €1§1 G fnes R§ ((:ig'i elgrﬂ F‘-ﬁg}e@onng( ?‘i alternative pre-

|90 %g}l Sci 12343

Ry ML B el Fvo?’mée
a(? l)%f [ andne ]!;:b lUStfeg? D, S‘hblP 9 g& S %ﬂ}i‘r}%a%kio& gcgpends on
Y

out@ 0&}@* rtyg 8 é’é §) omologues of the
kla? &Tgegans mmlq%cﬁeuj are TREoR nghc\}no e Welp n}]ammaés( Mol Cell

(&l ivation of errbryonlc stemcell [in

s PE?F}gen tiar BrAsREcyEts, N‘T\Yaﬁﬁ‘ylatﬁs 50:7°FR83 galﬁ%@% alternative

splicing via a distal downstfeam UCAU-rich intronic sphung enhancer. Mol Cell Biol 23:
4687-4700.
75. Han K, Yeo G, An P, Burge CB, Grabowski PJ (2005) A combinatorial code for splicing
silencing: UAGG and GGGG moetifs. PLoS Biol 3: e158. doi:10. 1371/journal.pbio. 0030158
76. Wu H, Xu [, Pang ZP, Ge W, Kim KJ, et al. (2007) Integrative genomic and functional
analyses reveal neuronal subtype differentiation bias in human embyronic stem cell lines. Proc
Nat] Acad Sci U S A 104: 13821-13826.

77. Sugnet CW, Kent W, Ares M Jr, Haussler D (2004) Transcriptome and genome conservation
of alternative splicing events in humans and mice. Pac Symp Biocomput 2004: 66-77.

78. Sorek R, Ast (G (2003) Intronic sequences flanking alterpatively spliced exons are conserved
between human and mouse. Genome Res 13: 1631- 1637.
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57. Lowell S, Benchoua A, Heavey B, Smith AG (2006)

Not ch pronotes neural |ineage entry by pluripotent
wepipporL stemcells. PLoS Biol 4 : el 21. PCT/US2008/073934

doi : 10. 1371/ j our nal . pbi 0. 004012158.

Andr outsellis-Theotokis A Leker RR, Sol dner F,

Ho pner DJ, Ravin R et al. (2006) Notch signalling

asz aft‘%&%%ee% CadonicnRbeppse Cy Flekis: Angt 4 n@@«)oﬁxmmm of the

|§§ Prike wppe | Sggsd_ugggem@*‘g(smEﬁe(xgl@Bmmt arpé)Hagtae mun@lzéiuk central nervous

Karfek 5o Redpavdhinidiek! 3% €015 (2005) DNER acts as
80.nBuPlshisplac PAarecNGt rekhingald Fesy i iy IBaigvahnetgili @pm) The UCSC

gevencoprerr Danbese NetrtoseidgResg?331886. 60. Pevny LH,
81.gddtantthuh §, Wailsh Adk (IRB0) RugedstioBddgeosis{ Koggying infyteetial data

st soBON oficpllinesuitya Negetask: dvtnatVilanandDevel opment 125:

1967- 1978 : nte F

Ranbal di ﬁ%gﬁgﬁﬁiﬁ%gﬁ(@@?ﬁ% %M@?B& of

terat ocarci noma-deri ved %r owm h factor-1 (TDGF-1) in _

t est i stliet MustEttss abappflewane of f selef drdenghyingriong §ntaAepording to
%pcgliflfcfe%gcﬂﬁlblﬁg L0Re QBRI yonal carcinoma cell Sine

NTERA2/ D1. Oncogene 15: 927- 936. 62. Xu C, Liguori G

Adars dAGED]s Pélosk dugmB {12908)2 SpeEednfatize aranglg logfe device in which
varf@t ggtp GEBAR Sreleh ALY A6 ErBXaRLC stem cel s | acki ng

o-1 37-247. 63. Pesce M Schol er
HR (20{}@_‘) 3okt Higstragrar Bbddperthph cothparipe gikem ipmgs sigﬂial estimates from

hC&%@gﬁL hr%rbﬁ%{é%%?m é}[o Ef;éh Cnéﬁ%%@g% gt&gfﬁg?rfbura arri M et

al . ( 20033A-Thrboh evreap ot @terq“tldﬁaqsfdglxa mosttigeuli r ed f or

col s Fer Foriaf B AR Rl R3S S B RYA RESLs (coves

and-lBUEXBHEBg BrivedNIPZyt-BP aal H‘[Qf%@lﬁ)) S@if m ﬁ@nsf @rrrogﬁ nadicate the

enti.a ni c st sel f - Lgne
2 R e ST SO “ERATMIRE 1B GEe | TPy T& e e labeled
EH@@EJSELIQ%AIEL@@IT%@@RB@Q UNEs ACMR TSI L2 N PEIIJ Liang TY
(2007)_Di scover nal ysis of evol utioparil
conser}i}gdg %W?EF% i“c 8@6&1“8’? %ﬁw?‘:‘élg ﬁﬁugte&gr VOB Reciijs qggodiments
of @n@tent&m (ﬁ& 5‘ he %ﬂhbel Q\f ﬁﬁ)zédeis %ﬂﬂﬂ'slg@l@x@ﬁbﬁ @&gﬂ@savﬁheteﬁmned for
e determ_nant

4
h@t‘ﬂﬁ SQNW%F%&}YH&S% %%‘*u ‘“FV%’P‘UF%%Pﬁe Mgy eResisy!-FS, and HUESG-
NPRUGLRHUEIDONGEL 80P0 03 @i ). £orREBDLIsHS pordisBh PlobLhEBIRGERhips were
23074-23078. 68, Fausti no NA, Cooper TA (2005)
ranflgfalytRefieed. ireAingR thusard venksew! Sptliens ng ettisplgbirs repgasent the ratio
bet%Ich)l tﬁe H@Hﬂﬁg 0§.ﬁg}’l%ﬁ§ aﬂdd(ﬁ@ltahédrﬁ QXIU@&Y(%%@I@EB)GSHIHMF to (A), except
evol ution of Ilgan s by exponen |aI enri chnent.
poi@s [verBiayhte@ 83 “"@NGrEPply 16Giey Glaeen oRGersBiralekh MLNE 19@997)0%11* Cyt-ES
an@@ﬁg rSt’?l V&@i% rHUEgg %@@&Iﬁbiﬁ&pﬁ@ﬁ§ 5@94 ngrg #%zf( aohie bars) in both
neuron-specific csrc exon 1n vit
HUPBBONP Tdsus HIFESES:S Hyneg- ‘me(rgggg’j}/) E&e(gcuhla@ngi@nmd NP versus hESC;

re Ebla}sgnu(g fn NGl rc II’ !}alé‘nss(%rght%%lbyer% HB%@ fﬁ%g g%

eot | ment nes Dev
Hedj r drrbke, 1 N‘eaENéxybasd\/@chmhesCﬁat nlxdy ﬂﬁ$rd§@,tlv R@is&&fegicd% Msording to
spe(%ﬂic e&%&(@pl%lrtso leoﬁ ?tfgﬁg érn:‘:\/%‘irt}l?)g |to|ea g ﬁtsNa N dg bys Bnréhed in

Doﬁnﬁ&amm%ﬂpi&&éﬂiﬂ)) Intronic Regions of RE AP[+] Exons Included in ES (NP) and
Skipped in NP (ES). For example, in row 6 ACCTG was enriched in the downstream intronic
regions of exons included in ES and skipped in NP, relative to REAP[-] exons.

Table 2 lists alternative splice exons for detection of stem cells according to specific

embodiments of the invention.
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72. LimLP, Sharp PA (1998) Alternative splicing of
the fibronectin EIl TB exon depends on specific TGCATG

w0 epemr@’4 Mol Cel |l Biol 18: 3900-3906. 73. Unde¢Toszhos/073934
JG Boutz PL, Dougherty JD, Stoilov P, Black DL (2005)
Honol ogues of the Caenorhabditis el egans Fox-1 protein
are neuronal splicing gulators i n mamal s. Cel

Bi ol 2Bble1pbys eﬁm}’iﬂawﬂm °r PFQgERGe CBR listrg ﬁ>é|drfte@@n(%@33‘ddw AS

cxdﬂ@‘i@:ofd@r%qb %c@&c%@&(ﬂ%}mf 8GRI fntgRMTa2 al ternative
splicing via a distal domnstrean1UCAU—r|ch |ntron|c

splicin gﬁgﬁg(Mg

K, -55 d Dy
T TN R i 8?@%%}& "@F“ﬁ‘é‘ § 3%% h& o %ﬁaﬂod that his
invEXep 1§10t IfrSited Rb @@ tiBIAI cobiposi@bnd &y sﬁk’iﬁmslahlch can, of course, vary. It is
1371/ j ournal . pbi 0. 0030158 76. Wo H, Xu J , Pang ZP, Ge .
alsWo e qﬁdﬁjtoo%fhah he te(r%lﬂgy pﬁldéiﬁzreg)( ip é%r tb%ﬂlgﬁ?\é ogaﬁ;crxbmo particular
embdiGLAOBAY, mallsyrﬁﬁ%lt&ﬁy@% bO@HERAl ASURLYiREhs specification and the
differentiation bias in hunan enbyronlc stem cel

[y1)

appepdrdslaimpy. de shagilar ey aScian png "ike] pglude glgph refesgysguniepy the content
andOLR&E c% Kenles %emﬁE@sTMlsJ Kor éi'@rﬂﬁl%l 1%561\[30& 20 @ﬁhewce includes a

Transcri pt oma and %enoms conservation of alternative

comindtion 9§ ey eningre ispehrgrigers arthidle eUnlﬁ%ﬁcieSWp)ﬂsirwerfwmcal and
scia®P terBO uléh he?e%:\ h§gr 1?4@ g% ﬁsctorr?) ps.lgéémtg&ﬁ 59 Bhdof ordinary skill in

sequences f 1 anki ng a ative | Ce exons are
theqgris ahich dhebewm@mpm@man Aéh@ighausn@eth@ rotmaRags digilar or equivalent

- 163 4., 79. a !
o BOK peo bR tERyn CUPROfl o IR Lor IBHOBNE RunedPETRE bppson. e
prekdried SenteBlalg dldrﬁlﬂgocism voniilgddewet. o piment ﬂan@mem teh@res otherwise,
entra%ﬂnervou S

thr%lrggouﬁ geci%(ggmbﬁ]g a%g 1€ woiép Lr.)omgue %m tha}*/iﬁjons thereof,

.'.

Swhich 0‘2 &

suchlagKhamngrisdh” dadr- ecyinSmgHana rtd bhsonfruedtin ah ope(nZG@@};wér kemse, that is as
“in% E_lg%%gr%%@ét'e@ e ji‘]ﬁ 8% 1:%0\/1 %}%hacﬁ% 0'( %%g%neme ogﬂy and do not
intdRBIGl @S sjopaoxdh@gmgsf ihe smumedemtehﬁigﬁl. ng influential data

and sources of collinearity. New York: John Wl ey and
1 Sogﬁ,m BiRlF DESCRI PTI ON OF THE DRAWNGS FIG 1

I?e ntl ts C ;h%[a%ﬁltypglbg%t m(! i Ilgﬁ tto%]:ntle@atggﬁ rhgg il%r\ onic germ layers has

ev e S accor
ravediﬁ@chxasng }sasgmhtmhauhnmemtrhhmomchtt@n célls|(h]:$fsb)tnay: kecome an enlimited

‘;OH‘E‘CE (9 Cg{n O% UQ‘;\{\IAC% T 9anseignt f?Oen %iear %ll'ht\,/%eln\«eo | V1L (f] gans Og %ues SU(IJhCaS the liv €r,
WAT SR VAT Tous " 48 res IHiven nay

parb&-)ae nbveadi &d. neFboG x}@ﬁ@ﬁﬂ:andl tbtblsttds aipéora tiRELAEleﬂE:Irhﬁ&hanmns of human

aring.exon arra SI n et tesf
e SRy | BRSREL o Aot SaebfN HEnBodr ke QrogHae melecuar

metmtem id@Pning | tkair ﬂlﬁn@t&rﬂ@%nﬁoﬁlé CrﬁSeoaHld cda{gecﬁm@nm@ﬁ‘ for hESCs to
fal se positives. FIG 5A—§ show (B) N ne RT-
d‘%ﬁ“f‘ﬁ%i‘%‘d“ﬂ%ﬂ@f% VRS d9ntEsiyg thﬁé*s@fé“nt‘*(i}f?m%é* %8 been and are still

ﬁ&@@é@g@) to dHRFNUAE e NRS ofiNtm N1 sa kg aHklipy ofNReageand

hCNS- SCns. Arrows indicate the |arger (exon- |nC|uded)

(0028 or Gpeiivalss Ramp (st ISR 5@ReF Y S0 e berHierp(iqged into a
%elﬁlrcﬁevl']ﬁg?/Lﬁﬂiaugh%ﬂneul %rggen%l s (I@Il}kat SERBSkhen WNERA Aoaxed into a

variety of neuronal subtypes such as dopaminergic neurons that are important in the etiology and
treatment of Parkinson’s disease or cholinergic neurons, important in the etiology and treatment of
Amyotrophic Lateral Sclerosis (ALS). While many microarray studies have explored molecular
differences between hESCs and derived NPs, most if not all have focused on transcriptional

changes. These studies have largely ignored intermediate RNA processing events prior to and
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FIG 6 illustrates a Correlation between ""Qutliers"
according to specific enbodi nents of the invention.
W@ 20090ba75runber of probesets with N signifi canPCT/US2008/073934
"outliers"” was determ ned for hCNS-SCns versus Cyt-ES,
hCNS- SCns ver sus HUES6-ES, Cyt-NPs versus Cyt-ES, and
HUES6- NPs versus HUES6-ES (N =0, 1, 2, 3. 4, 5). For
durggr g pEin In FpHpe I .Gliprgbeselicinehas erigpbmppentje pe being important
in t(«:@ilﬂQQm&o %’b%(@)ﬂms"a@&@dnwlng the sane nunber of
outllers "“"Vertical bars represent the ratio between
[B02Rk nudtRn eyfbramicdgm B@is rﬁh}gﬁ(g,h dnd pparat a;mggqﬁoy (NP) cells are excellent
moB8Y Tt A tugﬁhg emﬁ@%eéhﬁgllﬁbel{:@l&f‘)m iy SRk z@@'k@@’ So establishing
were counte l'iers [ hey were
strategips | fpeths tredtmeis off Medv@NSI\SChrdees S\sle @pck ESorghel been undertaken to

ana::}\gNga§%‘!€tlo\ﬁgiaa§1§ %plué%é%% dﬁre&%ﬁ;@h% \(7 g%ﬁ?%g&%gé& E%&gh\é?ry little

wofBy thaNPbaser persor@yd - ES u@d@sﬂmm gostetensvipdomiP thengys divigC neuronal
and arison

dlffereng%nsonh égenatwei phcm% é IA)Q}J oifl_(l\?bcqﬂj & MRLoL Sff%rgrggg%%st %ranscnpﬂonal gene
reg8RGUIE mm@oxtdmain ryinddien pevebpotit\aed ofurddS fuegioans

166 COI‘ eTr utglo%e§’1 %%%‘grgl}ogs% ﬁ(glrlilﬁlg?of{ fﬂ% gfaxlnp \(t%Hl ce?ls (hESC) is an
@@msmpelarr{rg abmbRsddue doFllR)ond Bt EQRitat ReYidoMSer@ifite into myriad
REAP[ +] Exons Incluyded in ES (NP) and Skl ped in NP

neyreng) SubBGEs RECEHHY &0 TR A uipas b}”ﬁ?&f r‘ﬁ&%‘“\é’hﬁ“ E‘ﬁ‘E}‘f TRCipR gAS), non-
coddRGHdnEAMN Hdhd) O b Grd-RANANGe QftteRXANSE, keM6lddde diffdenERe11 t} pes and
and skipped in NP, relative to REAP[-] exons. Table

tissupss prd P rERHAPE VAULSPS CEOTEX R doingsh todeieppitigls félfmbs‘tfé’ﬁﬂmw RNA,

plaGigk hSin@eaf dbibth defuigREe:fil,c enbodi ments of the
i nvention. Table 3 Iists exanple conput er@gr ogr am code

(0Pt i NS fiofregienide biedrio grewan dPttat @reaSoRRehse geneted fifsge-specific

S t e S .
mENA Sa%g d)}:{g{le% E%%%%F @@ 3% Oéec&n sthél sgﬁlfélh% nsg Qﬁ%%ﬁé@ﬁ g}icromms
squté%fsietmt upriy @t iod hutiam @etwnﬂerg@ t’\%‘t where mgbiplniddptsgodderived from
thcts%%g 0&1!%1? 1c!cmﬁﬁrtﬁlgq ﬁc‘ﬁoﬁ]a(l)tc IJII%IEQ %qgadér e RAS, f)é &}Iﬂl&r e and {mportance
Ions 0O an o cour se, § i
of Blsmadat&g A% rdgelatind e%&am@ts ttdn @tay tahdontiemirireio Iirogagullas‘i@jneuronal gene
g p f_descr rticu
expres 102I ané ‘%\inction {4? ’22 a# i mp‘?esnogtsp c1 g@ato% tR % ar enrm?ed egnd function
‘\paéﬁlchlﬁeﬁ denrohili cglls pemdé lirea:trmﬁ-ﬂpdﬁﬁd sphﬁnsaﬁpe)n Neda mlsan]mmd neural-

s BF apbATen S a2 Prd e srvERmARY Wbl e PRrEoR frilodu prs o

regdlaﬁ‘etea;b@S‘q(ﬂlishﬁﬁﬂ\/lnaﬁgna'rhélﬁ 401, EXxaARPhLsarly @é;ﬁ)ﬁt&ﬁ@iﬁaﬂr@ thea 15% of

IR R R ST AR T,
indb@C M GRlupB&d o8 GhRItd AKCevb@E Mas %g@duﬂﬂkﬁbd" iN@M%@ral human genetic
nmeani ngs as commnlly under st ood one of ordi nary

disgaegst SuGinag Hentglerpergl (ineaH? A PPW@W% TR e, and atypical
cyshk tRUEN BN Y IBEN OGS (BN deJBkiSH il £5 $hil b@fe Pledominanty from the
equi val ent to those described herein can be used in

molselen digsectiop of weividaaligery [¥%49-he present invention, the

oBOET eTEd TRLARAA R ANdnFBENQAS AST vl CRELPEG RS HEhBons ac

[ %eess t he‘wg%nt ext r equrllgr]r%s ot herw ?e thr oughout 1&“ R
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r ania r-eqf -
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[0025] The ability of enbryonic stemcells to generate
all three enbryonic germlayers has raised the
W@ 2@P02@e possi bility that human enbryoni c st ePCT/EB1088/073934
(hESCs) may becone an unlimted source of cells or
tissues for transplantation therapies involving organs
or tissues such as the liver, pancreas, blood and
[003 &k v ouAcceyfisiEdfasticteaBpdiness 8k iBF Grentomethfpressny fypntion is directed
to ﬁ@t@!ﬂ@@ﬂcﬁﬁ@th&ﬁ f&qa%ﬂi\%?gvgé QW%BCVOQ%&% %xtgtﬁéﬁf!}nbmn%f &shis, using
relatively little is understood about the nolecul ar
exapg@ AN st ieteniian hag anplhé@twnioqou@qnpmr@rf@e@ﬁﬁfor fpdividual genes as well
as f@'&&ﬁ#ﬂx%r [gg!; BRGES IR fAN el L §&s«af§9mﬂm@ &%e 3h 8pproach
Into specific cell types. To understan eseé ven
to prgtogielthe hevesibeer card lapen sinil [preditddngkodeveho pedar gmome and

geii% [4d GL ée e?%rgez\gpfé@%@&ﬁtac eR a%%fe%l I{s%m’bg u%exﬁ é{f"}{ hd &h¥ -;t%vennon As

I neage par I CU er es
an leminpﬂ’ﬁe tieapEpingtyix ﬁenm&wutmn bieod il OfEr entyi @h@chs St mulhon features
[ enew . n ul at e rop i t.or
use?ﬁlb njater{%a e lclgnr%lo P e)%OHe (tc?]leerc fons Of eogerptﬁ]t)m ) &3{3})}\% tagd predicted

excf wird Ui élan S Ubhylp@sr otﬁ:stﬁsh wairh adcapaﬁgemf rfg;rqn; qs‘beu pﬁnﬁon Particular
are i ort nthetoo a
enfifrite Gt SR SRoE B B o PG nBitigE gt Pappscs trom
multi}hotel’ilehﬁ p@hme anad fdrrreatermandidnd eﬁ\ﬁ)&ﬁ;ﬁrﬁ&ﬁh&l 6 studl @ledhpact of AS
erosjs (ALS). Wile nmany microarray studies have
m}& P3P ol ecul ar di fferences between hESCs and
[0098T | VetkcbRsng W0Skcitié eABbdiRkhs RAVIR [HO&HSEAILN from exon arrays with
transcripti onal changes. These studi es have | aglg
probginigrestng pnerede gl Boesapioipretels spigzed vene & vl Ohua Regression-
bas@@@k—iﬁ | Ajehyt %@@%&13@{%@’) cbphRESRL n%@t@ﬁ SRE@EI) gy E‘z@&ﬂd\zﬁ%x have been
splicing has gai ned rmrren?um as being inportant in
shaygramapnstevey gperbtittypeapoptbels dorakrgoeane @iermafigpPns Human
ryoqi 1. SOAN t s
008 oal P Er T B pATE I fofe BRUA D, REAORTI B © sy as
corapring hwewnr d?ci%lto d*&(/e‘t\@pm tq spemhtcr@lb@nrdmaref Rﬂ@ymw@txon REAP
p],egiz:hgl%lehr izethl%eglgf iB&S ‘E)%tr %k}lﬁ&)e%\ﬁ{ %e'ﬁ& enc r%f Trprﬁ i’h%ogn%kmase and helicase
aciurtd*er&a&mmpteos aﬂaﬂmwadwtah slmrmpw emmlm awd>m<’ptsg@mhuecmne kinase

2) ge:n]% El}a[ %%?e&en%gl \j %gluée% %&E‘ Sbu sk%pé)e Jl?ézassc\:vet 1315 in btilere(irxi¥erent1ated
tiss[ilé}SLadﬂlyam&@nﬂaﬁ‘td saqnmlnce&tmalyge&vemw dogsened igralc cis-regulatory elements

R N T IR W

that HQKHD&H&} padtidipaaTR ﬂhalﬁegdﬁﬂ&ﬂ GfJHB Rh NENhdHAIICO B&komparmg genonmc

function. 8] Der,ivi eur progenitors
LR END Fg‘}B%‘ eCnYRER Oés %‘IﬁE’%@g P &PGHC| eWBB@‘%%‘H% Ofstf‘%ﬁ“ ention
idehtifieQll @2bdsNgF QATPEANRAAHSatP ORI ngt JitleN traDfveklddrishddngbxivdal to REAP
differentiate into nyriad neuronal subtypes necessary
candiglaeGEpRsa human brain. During RNA al ternative splicing
[{}0@4’}5) IH%RQ&“ é@)@cﬁ@%ﬁﬂﬁ@%mﬁb&&&&ﬁ%} ahd e%pd?ﬁxﬁznm?h&% @U&htion was
fferentially renove ferent ce pes and
apnhneé 4 éécovam@lstméwhlémhﬁpﬁge SelifienevEsts (ﬂéi@Bﬁ%‘) thgirgderived NPs, and
hCNglb@%g %{@A@%&&%‘n! ?uplhg Ja@J Q@rquul{(ﬁatk %5&01%@11%1@’5 Qfgcnpt based
an inportant” role in cellular diversity. [0
mefhedyq trenidpryifyisedlitroative gubest e Igerginglyptles Sinding angkested that current
r f r of,
at?i%ge% 3% @angcr eﬁ?ﬁ)g?‘ﬁ Ihe‘lgl&ag !nﬁ%glésep Ig%lgnﬁgfﬁg é%islfo‘? en%@yrgﬁnc or neural
pr mmwaamraag@gamggg esteikldsh artedtupvetcé alf59%tot @}ﬁummv@m es
[00?)]7]6 Sg&rc’éwlgh}‘?e? S}éeec ﬂr{u engbfﬁ %11g<8g£h%rlﬁ‘%ﬁcrn$ 8 %% ruls \égl?rﬁlpes (:g{g . hESCs,
NPutdaes dame HiESOe acd dhinen gentain cher POy @nic astedf cells (hCNS-SC)) were
el ucidating AS regul ation. AS appears to play a
dom nant role in regulating peuronal gene expression
and function [41,42]. Exanples of splicing regulators
that are enriched and function
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specifically in neuronal cells include the

brai n-specific splicing factor Nova [43,44] and
wmewsat@peci fic pol ypyrim dine tract bindi ng pPOI/EBI908/073934

(nPTB), which antagoni zes its paral ogous PTB to

regul ate exon exclusion in neuronal cells [45-47].

Finally, an early report estimating that 15% of point
CORiESk MURS AETIBt 3 %Ry RiMtierSEST €8tertRy ihsBf t'gh ok example

C)\P‘éf‘lﬂl@ﬁla iehikd IW%QH@ﬁaﬂéx%ﬁ‘xa@% :{ré"gﬂcdmﬂeﬂ %?%Qm 2‘6% in NP compared to
di sruption of specific AS events has been inplicated

hEpG E,W@malptalhwﬁﬁﬁm@éﬁ dthAP-pHedistd &, ewnieHngigated a threshold-dependent

sen@ﬁ@{.ﬁb r{gﬁg(’fr&h %eﬁ‘%@tebab a@da Q[%Ellﬁlcirt"&; %@'75793 toF b@‘%' REAP predwtions

syn and atypical ¢ystic fibrosis [49]. Insights

sighifitantly leerlapepd|seit pbltegfati A3 vhely elenidivd uping dm\ﬁaimt:@yn@rtm( ESTs)
) I l5SEEtd di ) 9

anc{ ggoé\%qgn%égtc%é;cgwt g rrg Ic,é@lg? O%es}.lﬂ]sa ﬁl\é 32\?&] gﬁp uL1§€ % ddfferc,nhall\,

exgr@smdesdntvwm’p&%’ sl atrosdoddi Hfer enteniat éd danayan

[ﬁﬁéélasuei% ”l]eamcuf%§ m}g%{) le ne 21 ugé{c%ausetdlh" rentr}%“; Eﬁ)nes we?edestabh\hed

uence FRSEETBh F'om stem ce has
undt tidfapbedite cbbditbndSodi difteye mtmslnin;eé yeeic lﬁﬁbgi gﬂﬁm Gt van@xpected

tha{h %%ﬁg Ikg%ld%é‘%hi\gk nﬂgl}t%ﬁ 13 s]tLBFtoeB 126 1[: a 1tn| L ai < 5\?%2 [34]. As
both ecobinas ethdf @I1-1ihb &p&ﬁl&ﬂﬁlﬁnaﬁf«elg %ﬁl@é‘sd eaﬁlﬁi iiblﬂlkel@}%aj’ea@@)ortant in
of the genagne ESTs. i s severel @
reggléeaﬁ%ﬁéqsi:@dt g5 gse[eogaglj_r}en%éggrmaﬁ%e l’t}fé Slﬁ@t IWF edlsed with independent
pro@FBR domeittefen@itink NBe hRY@NtHONPs thha Ry 28 k1, i AVARY I Rikobdodermal
directed to systens and methods for i dent i f i ng AS
magkge ASsAa19PERO¥SE %giamgﬁ?ulgtgﬁngchfsppﬁer%Ten %letﬁf\é)m system stem
ce]H FRG R%CRMALYGICHS-IOR) LBNRREEANs DASuAPRINLIGREL P Sertv@d NPs.
entifying AS exons for individual genes as well as
EOG@B& anal 9 piguipker greliextion @ preissingan.dBlNa demstwo cell populations,
em Bﬁ’ig@ﬁ.te[nl c)éﬁt 4 f4Q0 ?ﬁgé}@t&sceﬁl% %@ g‘gr @1{%(1 %P@ﬁx%@%gkdtagd hybridized on
terrogate the expression of every known an
to @ﬁﬂdertcﬂéiob‘ielx amays.n White Alymaiixe nmn@rrawdngémemlaﬂen thhembodiments,
othelﬁ%&gudﬁ%eglp %pt[stgﬁ)g{cg glﬁlggélftaan%\ﬁv%g?ﬂ oy %E\gmgﬁwee‘[ul flgfrp iieéfi,ving similar
datb.hés pfelipney notxd, Gewe€hitp ikiemaon Eepplic a_biﬁ tcShy aypeay exon expression or
contain %Owﬂ@rdr“@%on features used to interrogate 1
PIRRTFY 0T "8Xon' € ers (collections of overlapping) of
[00R&IOWN Iaﬁu;bcmi'eeﬂ petedlsexansusat tfhr nﬁff@elﬁlhﬁfg fhe4steil delllorinto neural

pr obeset wi th an_average of four per exo
BT ARG R Nt S 8 b QP UG IR AR TRITE) g Al specific
ex)MeRhS nbhadroginéi 0gi ERe-RP Ufdrpabept, BESCESENIM were derived from
| tipotent NPs, the way for future candidate
em@éﬁ%“éﬂbﬁgécﬁ%§‘¥%m%§bg§gﬁﬁ%“@ﬁﬁéeﬁ)B%P%@W?ﬁ’h%%f%b%ﬁﬁfm*“%
hulhlﬁ’}scen{rgq;éal)u&%@ﬁaddhﬁ@ 4R SpRachd tﬁe@rcﬁﬁﬂé%ﬁ'aﬂﬁ h@ra®bedchBark against
i nvention, data from exon arrays wth probes targeting
whil) SeFPRAISOBcaR Piotiddinds of exons is anal yzed using a
[{){‘ﬁ%\/el /BQQ%@EPIB%Q rd@é%ﬂr&@@ﬁx%%r@@‘a@@ (N Ty pgxrf&BP QIQ!IIVSE according to
conput ati onal nmet hod. REAP AS candi dat es "have
%pe@@é ncr%lmmnhsofi: thasinengnn iwilisireehdr Hypes Toft hedfigdsis operated
ac cfoIQﬁnchF %1%%!’(&%0'}1%9 of’%lhei B /’&Vo?he?)ﬁ%ﬁl%ds :gsqggt%}oeefﬁeg&fx d'A@&mﬁng to this
specific e ments of the invention, REAP was used
ﬂowdlagt ybiploss sef@ntpaircpngnddwnénn@esﬂ on NPAffAoeGKHI $¥gn fgay. An output
of %LE%ECI Lrﬁ%ﬁg@ ?]ig \;1 té%)ﬁc%f %d'il}n st&&ggﬁl 0 rsoﬁomﬁuter *huéh as 700 or a
netgnided isergers@rmipnel tivheoni2ie Kienageit andbh @tqccsaabon 700 and/or 720 to
i@ e R R A e TP SRR S et Wi Ren 0o
In s estbddi@eenthe ahdieyialsnekd dedundiffendnSed buibryskic B&ﬁﬂcdﬂﬂ (R-ES) and
as well as in other differentiated tissues. Lastly,
conparative sequence anal ysig reveal ed conserved
intronic cis-reguSatory el enents
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such as the FOX1/2 binding site GCALI G as bei ng

proxi mal to candi date AS exons, suggesting that FOX1/2
wWoreapoamit4 ci pate in the regulation of AS in NPPERTS2008/073934

hESC. By conparing genom c sequences across nultiple

manmal s, net hods according to specific enbodi nents of

the invention identified dozens of conserved candi date .
MUKiPAERh BEUETREES IR el el cEHPRlT HEHT P rsRicHRPYsteg REpapspheres (RCNS-
scggndi date exons. [0034] In further specific exanple

i npl enent ati ons and experiments, the invention was

EXQ&ﬁé@g{w}Qg ¥ikgggver distingui Shl ng alternative
003 Clg. FYRLY ﬁes'arbagg§g§cha¥th§5%m ©h 'fc%q&jenND P @pgvents d%wrdmg to

SCns. REAP predictions in IS case f ound
SPee'tﬁilc reebadimente bt thedinviantiana nét}QOpmwtﬂésexgem@t%m@@demuaﬂv derived from
t ' \| _ Ve, . I y s
ol 80 LB L L YRR, ok L SRELOS X, LR, e
obthinébrmieDi g, 12Gl theiidta metnogpdiced aciaidnyl @hmhiehed obaimed usmo robust
o PP Cep B S A RS, LR BRLFGBE8 it v
exa@npdf) tdsffer é@@ﬁﬁﬁctmom chinnig dsod s eetefubite e/hbhdﬂ dﬂﬁnites tofanalyze An
tion, various.cell

er PR B PRESR St Ch LRSI HePUBEE SRl probes

or Btginec eithis tl(erﬁb& S gane heaenPath didusk mgmAf ﬁéﬁ@iﬁhﬂ‘eb Mifferent gene

on arra tller detection in set
Hlog‘;i%@pa-@f%ﬁ%eﬁ Tnéhf Terghe PR R by 1W@f%‘7‘etf“i‘|‘icg‘§bi‘? baé%?%fﬂ%ﬂd in at Jeast
ond Hadhe 38IBpduREbSGL ethetacIRRAAY ABeASnichn DPd&RNPAE @6k $iBlicly available
hESC. Experinmental validation of REAP-predicted AS
AGPEHIES" P E2lsetf SR RMESHBIY PREFERdent sensitivity
[0()@@]“9' ng dhe AMcafYent, th@ﬁ%?@\it‘@hh&d%ﬁ?&ﬁ'dfré @étécl/edodcy fYnZh{‘i’gtﬂ?obe sets that
96% REAP red| ctions significantly overl apped sets o
belgrg Bratptciadey Bvaatesll it rpmpiied fugiofy: %r‘éégfé@‘/‘sféﬁméiﬁc@mpm red
m&]@gﬁmgllgg[gl)es ggghlﬁ%y utionarily conserved AS events.
Results al so reveal that focusing on differentially
ExEXRI S SRIGR P HrPalNE T HESE 1A A, || overl ook 14%
[ Ogi gU[I%rllﬁx%r‘ﬂegﬁ?ogo%é%gﬂ% & eXporim 2 P Jed%& Q’r C?g @@R 7as compared

to IgIY Saﬁetns&h elﬁlsmﬂd dre igNehfi@r Bnta pmdlutaglrbei aﬂ@nm metum $XOMNmyay was first
norgggze%t an s% %;r]n EE%%? W‘g;e gg%{n%;] gtie(? % ? Iﬁ%@ﬁglasg ﬁ‘&lucthlpm%{mi hsr@ %‘RMA) The

profiaiglity noir @ph gesdedet maaraidtecmdi enchjzlearacﬁgl@mat (ﬂ])&%)[\ﬁzﬂ;] estif@ted using

I

[oodsgenanat pireul £ SRANED expefinleRE PRLEXRENIrIRAESd wa further analysis if
separate hESC | ines were used, with i ndepende
thops 5PRFEEr &) FBrPriget hise é?h]ﬂlPrat‘i‘%‘gld% BORESEY Viert lgealipet within the exons

of ROStI d@éﬁe fiehe1Saxh aew@&lcgaf&ny atNeMl ae&t &g@%sﬁﬁﬂﬁ{'ﬁ@r B@f .or ASll- -length
an en ogenouslé occurring popul ation of NPs, huma

cDNA&Htand (i wesg slg c@@gl{%ﬁp x@"ﬁp@b&pp&le@s{t Shotghe cell lines. In total, 17,430
geﬂ%%ﬂd@ﬁ W@[s%p&%§g%}esm5& ?réﬂek&@gd@%u@w@ el c"illltena Next it
benchmark for derived 8/ In one exanple
wag fierinenediibprobfset drerepsietitthio ﬁachmme fopdainvagugosiile]y correlated for any
tw J)Qé?iuﬂi E'@J‘é@ th JTR%){Q%&& @E &R Qg“le a&)@eﬂﬁéﬁi{ @A fficient was determined
progenitor ce 1s was extracted an pr OCGSSG& J
bethyydr thdivecels oh ntedlazé\f\fgyﬁef@mma@és Fyose xaphicAesr ia syt Eﬂ\mei“beb hCNS-SCns.
f.f i ray: esgLl t \
Thé r}«g%ﬁtg%t\ Ln%% gmgftrﬁ nggogiX né%ng rgm ?/AQJU S&glgeﬁ rﬂe‘v %e son Fuxelaﬂon
coediicieanys of geedeuthsn 08 (bg@‘b éns useful for derivi ng SI m I ar
[ﬂﬁqggl i o Td%ﬁ{m th%ua;\px%ac@lo%g?dndl&r?ﬂ\gep\é&n%drtee({s ttple abﬁaﬁ)(}l%lorl)l betsv& eeﬁ[(l: the median
sigfla edinowweme theestewedior 020 38]e ih hHsPed 8ONS BICat)ano bBserved that the
were used for differentiating the stemcells into
neural progenitors that are_ppsitive for Soxl, an
early neuroectodermal nmarker. In the specific
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experinment, neuroprogenitor cells (Cyt-NP. for
exanpl e, or HUES6- NP) were derived from enbryonic
W@ 00W®2UES, for exanple, Cyt-ES and HUES6- NP, PCT/US2008/073934
respectively). An enbodi nent uses human centr al
nervous system stem cells grown as neurospheres as a
~natural benchmark agai nst whi ch conpari sons can be
disryiéen ploBBOT ARTEREPPIE I P S rRSEBEST S WAt awiire! at zero, as

cxﬂe@t@xti (EQQHe BRS,. fefmhanaly §1h§th@§1%92(1 @'@tﬂgat&ofo@?v@tgésgﬂg %etw;en h}* S5Cs and
mbodi ments” of the inventionis illustrated in FIG

hﬁfﬁﬁaﬁ"»@nh FEHWREY Fyrediist wd cdzegtedihdl hefatty dejet Prq_lm?hagitai estimates

betggen’:llegéCblan%@/\I@rSC%ts fk%&d%%&?&*ﬁn@a? rc‘iﬁﬁaﬁgﬂqp ﬁ)q titbeﬁlﬁbinm of genes. A
According to th | owchart, a biologic sanple I's

robgitliapa eckrapidn anfalhsyfi wcetsnmian 1fAﬁfny pebesel Orimyedxsnpearedlyn one cell

sypAQm{?;%'%&i% m% ﬂ?éiiﬁ%#ﬁ{& Rdel ﬂ%d&ﬁlfaa\gfé%gset whi ch can be

stored on a pers

conput er Such as 700 or a
720. The out put can

2. peaBalyZ QS ESPERSGY I DO —-Egideterm ne data about

[Oﬁf‘ﬁ]e bi laﬁoﬁ?s éf %%m%% Ré*ﬁs&’ ?%fh%FE‘iDEarWE SEOHANH, signay esgpptes from
hCRSHCSPhAYCR @s%@&r&géto s &Imlmwng%mm ddaﬁnaﬁatpﬁﬁ.l RA Sillustrates

used are undifferentia enbryoni c stem cel
a lilmgraxgg)f %qq@ﬁ@wpﬁﬁ@ﬁ@nfoeﬁégﬂn@p?@@@mdt @qamciéepqwgl sigupf estimates for
Q. Byee § BOLERL e AR NS EYSHEPREMOSPNEIES peak at the right of tt
P eNasae ) S her Al TRt hod T0oR0] Rtk the right of the
grapip)l dis thiaegnge bastdmdtoghamereofeqairasietohipaye froere than five probesets
t o i e

loxhlggg@ \{1&%1#] ?l% 3 t hg %(?] \?gl?]t ?[g’l% g KV%R 038 (gﬂtm %e?k represented Pearson
corpmmgre npdtBeisntacenpurd ifnindexahd wlddemfﬂﬁédxghal@mmm@s &1@G vigB) illustrates
tha efm%sg)(r()?r occgoingdﬁnegrprr(gbe\%?ﬁ’ep %imates ni‘trorb tt%e% erfajhx%tes ;(leOg g%)m three
dﬁ&%ﬁteﬁh&mﬂ@h&aaHQ]m@ﬂh&hnzhﬁcald(aﬁglhh(QS&%W&HQSfﬁﬁanthS

obt.ai ned  usin bust I'tichip anal ysis. Data ar :
Bl Bier G AR ok T Hutita b “BeY o vorErupe 0 experimenc
pu@&s]eﬁ\kﬂﬂlta nukr®Er (ﬁ)taﬂﬂ’&lr ﬁmpdflcfaﬁle&s&@tde&h&’mlcﬁ&f I8 by el @rﬁtﬂ)dunents of

be used to determ n sets nal yze.

the SRS BRI HEPHOPaNHY (P deP ‘ﬁf“SBgedégfgﬂésPﬁ ‘{}“‘3"1'”5g y were

[eeaenpr |I$:@dheoﬁlréeh€ﬁ§a@rexﬁélﬁﬁentsn Qie\/ﬂ\@l'@)lmtﬁﬁﬁiﬁﬁﬁlznﬁrthe log, probeset-
| ocalized within the exons of theﬁene nodel s with

levghgsapiesears indifaise by dlask fitier declegiin FEr et o@ter piofgef denal estimates
for(FotBsets N re E%Ien@ fn feUddst J)n%rl‘gﬁ I@yp@ ME@&@}W §Cns) for the EHBP1
et ect ed above background in at | east one of the cell
gelpobuﬁlhathmﬁgnemm@bb%k‘g% arrdidged eespnt GaP AR goplee was <0.05 for
all Lﬂ?rlef] geﬂh'@%eéo Hlb h'e ;‘!@'A Z?x?i &51&1 flbﬁg%ﬁ{@& }r%%‘éﬁﬁf linear regression
t or sone o simlar program |[0041] ﬁ
accerfbtgdlwremeuflal mquamntﬁe of pihrf cadengvonwitar MM eesémtcérﬂvnbwee e.g.,
w WW('}% {%&éjﬁn g}g/%lnbnzr?lte { oél ganﬁlb ?ﬁg Viecnnqngbon g fheelinﬁ 561% %obesetb within
exape fHasyere @nmamdsnh @Mt{l‘i ahdilgomtb belo‘s pd"peerse:s ehen @thtrraede enriched in hCNS-

SC Fb%n% ‘]{OS? t % éhe 1 8%F§%1C}ln q 118 fa1 %}é "“‘5‘&%1% détteggrﬁ Yﬁg?ﬁ FSd P/ersu% hCNS-

SCpY. Baxeke goins| @ptesenyet - thS fwapoiad ﬁfpﬁﬁz&ﬁ dfa pCODISetSEAS who significantly

enighr bSO TS EkCKPamy U S nof a1 S aRtESsP diggeram of

\tu&&hkcﬂi&teﬁ&ialﬁﬂbxepcﬁk&ﬁﬁ‘{nﬂtﬁﬁﬂsc&t&k Pt qu@st(cMml RABH. [FIG. 3(E) illustrates
Anal ysi s The probability that each probeset

iheqriabrg %@F@“FQC‘]@F“&?%&”(ﬁAB%}”“WQ’s B ot HGEBEroRSF g 100 bing).

FIRUEHI iahyraRY el RBk® phf: foy AREEdtePRYBNAIST @eSitedARN) comparing Cyt-ES
[0043] In a@gartl cul ar exanpl e experi nent , probeset s

Ver%@rhéf e PRANENT-SEpiy Yo Canfat 91 O0irndphilysdossh SEbsstss
(i) conprised three or nore individual probes; (ii)
were | ocalized within the exons

-16-
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of sel ected gene nodels wth evidence fromat | east
three sources (nRNA, EST, or full-length cDNA); and
W@ poovp2eaet e det ect ed above background in at | eBSI/USIVE8/073934
of the cell lines. In total, 17,430 gene nodels in
this experinment were represented by probesets that
satisfied these criteria. Next it was determned if
[()Oﬁ?bbe Slaitt néchgglglpt ohsipltgaHoralcthe Q@H@i%ﬂ&atemg was explored. If we
ha@ﬁ%bﬁﬁcéﬁ@é ﬁﬁ dnf rcfs&inﬁ;nqg gf ef o&rﬁéﬂtty‘&) Qﬁi ‘lvi Ile IRERs inlBe g@er we could
his in this exanple, we a Pearson correlation
cor@@élf NIt romtts iake aredyeethi veadpdsaiblgeraiiinghBorviagtnse.sthige replicate signal
estﬁgﬁgﬁ!& Ly e%%%;@&bege%tp&r@h%%e %E}P%Sslén‘?apés'nﬁ?&% H Qn& ¥n IF%%CS and d, e,
ver sus he vast maj or | enes
andyaig HHIRSC tsowhidd erapilavh Bsatritgevety ﬂ%@ér(@@n (&br (féél?)at ifon, (£.b), (f.0)
- fl.G S t :
for _cllgl%% xlﬁfﬂegs%tnt ﬁ;l]:?egturaeggg)g a{rﬁs ea& V%rhn% g rrf Qpe!és%;}u%fgeai %iggé)ﬁlates in one
COBig B0 aP atenmahdnaf weenher h@umwanqlsregwa% lgstintnalt sy @bkt regression,
the r%ﬁese 190 L Vgoflj%?f{]}?%(‘ e%Cugl (l‘ sll% u g?EBQP}g f;nseglﬁ\ll%u%mted) in Figure 3C.
The boxee bahis boloageaftd b ptoe%srhﬁmmstchﬁcme fmHSEd beedeplewadSn hCNS-SCns,

nt er ed t Zero e Fi e 3A
R Gt a TG o e S Ghel Lt it SEPeY Tk ek gesresion buse
preb@tewaal’me hizSiisli a0 Gy hENSHEGRS-IWE! @addli@hdeYiat@f, ietale theddithentized

suggested that a scatter plot of probeset si I ,
res@&% EtERIBARSEHS WS E8 MR ‘%fbﬁg‘?%%w%‘ %m“&?&éﬁe%nd e histogram
degidtih@ Ahcid @bAbIRASHIIRsER b Heun@BIOr Ad ¥xpRdted) @REBeanAf the distribution

robust |inear regression was used to determne if sone
WaphFlgies ét'e BENHEH I RINER PEt FRUPYTRAC B -EeriPuiqpgeth n-p-1 degrees of

fre&dOHP @Jh@};@ ot Qast tH@ n@hRe b PhigRtoni e QRESMHIdOanld Q@ﬁdnﬁb\ér BSvarameters p
exons. 2. anal Z|n8 the responses from both cel
§

wag @dWS]bO@Id(BPm&A’MIi s fuéﬁtdrl‘aﬁtl@mbz REBAP *nié)ﬂ?o@%%%aﬁl?%‘ 25 with p-
valfrS QU 0334 8@’00%'1@%04% t()' C@@‘g%e%m{ b. QTHSB %e§gé§, @(ﬂgpu@étba@ on the t-
according to speC|f|c embodi ments of the i'nvention.
disgrib@ion3 (Bjure 13Chshr atednggnthp-saleg catmtoff @@brig‘gm of th.e five studentized
16\&9515 %Je?et de??nz&&ie{s sk)gcfﬁfﬁ%t o%ﬁﬂq%m fif mfattﬁr%rrt\lﬁqgé %%be%!e[g\g?sl *‘unusual.”’
I mat es sets between ver sus
RTH@M@@rmedftb‘rt ﬂgfeerws reprheniod by twirdbeset peakndetd tififerepiighytincluded
in thbdshaendg%&{pgh%lan %&\rf% S%g E‘?b%}e 6) R nég,rsrrg{s dpplg)gcget% AE gc%e models
re\mléd’]ﬂhﬂt tshexpexal) shei majddie og gndentidedeeddduns avd tehtesedce mro &Figure 3E).

T BEPPR) S0 E I S S SPUEE] by e s

SCH (@:axﬁﬁ Bligurd PRSI ati@svEh adbue agfiespbn besedribed® Mhabd @gnmetrical, i.e.,
gro eset-lev% estinmates_ fromthree re I|c tes (e.

PuRP SRV S PHRCTBY B 3P B g dotaySlapanrhisgot of . The

nedafivd Hib%e Ga&Rd tﬁﬁ,pr&xesd’ﬁs) edridhdyta-HESSs aBdud BEN®SChy (pbﬁtue valued),

hCNSSCns. Use of three replicates for each sanple
wegforeeq sy delated ehen %%V%\ﬁgme%ﬁ%ﬁ”%?ﬁda@ h&épﬁég?@%t“’evmaf‘ﬁd Figure
3FR RUSTR Get@fd {foi:' E)Mﬁ%ﬁ n%‘cﬁﬂ&kdafe‘ ARE0NS e @hs WS GhdcREE identification of
bel ow. In typical odi nents of the present
outfipy 8Hpg i@ﬁw Eﬁgl aysighh é«t«rﬂéﬂﬁfd Batethgd REAPh ceil type may be
used. [0046] For the three replicate experinments, the
3.1 i Exapoplet BEARTethodg the | 0g2 probeset ! evel

estl_;te: are_lndlcated by black filled circles in
Pa E YADT Dbl llﬁ CRRLOD

L L VL (i D of signal estimtes fo
OB bbbt Trds “uer's TBPETERES PR e Eior Tog B P guon o the
paifity tin O heRENG-SGASYs drall répheaEHBBhe §2ARIon bt paldédSto the median of

experinent, probesets were considered present if the
thelﬁﬁgémﬁhﬂi‘&l qa bﬁvﬁ%"f‘&{‘?e‘é 5IY0sRow) fhe fIH’tPBB”F‘%TJP‘F“d%E dstepchok rguiring N
+ N€ddintd, WP recdirb £ ORIESS -0 Lil p@nd iy @1 fh QNSO P Btions in the signal

| inear regression according to specific enbodi nents of

the invention with MM esting{ion (see, e.qg.

ww( . )statsci(.)org/s/mml.html) S indicated. Poi nt's

above the line represent probesets within
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exons that were enriched in Cyt-ES and points bel ow
represent exons that were enriched in hCNSSCns. Points
W@L@g@2d4t4 t he regression |line are not signifi CBEE/UF2008/073934
different in Cyt-ES versus hCNSSCns. Boxed points
represented the five-point summary of a probeset that
was significantly enriched in Cyt-ES but was ski pped
estinpptey dNSagmReobe peta Thg&( @ynpﬁ fiqafiet pagy kesoge Hg@flb&g}f £ lgper numbers of
pﬁ&z&'&e Nidwesd. ﬂﬁr’ssit RhSH6PLs df)gbrﬂﬁ and WAMJche p&‘fs@{t i£h11 BhBddiments.
in FIG 3(C in EHBPI. FIG 3(E) illustrates the
They F@Pb@?i’@ﬁﬁi @Y01<§t nagEgtat 2edy piagle digatls W apliedygithn gnaligroint set of
Fwﬁl*el SQnQJ)ry %\eggnp@é' 0(91%5 &S ((.( Q')OQe Qj n(%)og El CSE‘ angf(t’ao) are considered after
| ustrates the scatter plot of udenti zed residuals
sm@éﬁequan edirihg.onhao fpartha gle@ym iEgsive fegude KENES Saiatanghd d is the
5,000 randomy chosen
nw&%mggggﬁibf§b§$§sﬁﬁgfﬁ?%&éxper|nent a sinplification
ye ::;u;]t'ple repllcate data was explored If we had
' ““““ - ?nctg %%nplplﬁ cat%ﬁn pantx%gé T {4% ga@gt& T &k)g 6&1;;}&31 O 01 dﬁ% %ﬁ)ot all the
propokdit Hor nf;:ax\tveulaf@hcymeginemﬁg mm}mbie& Plad dching pldt:mrm that is shown
' three r ,icat s.for e very
and, PO ERECv gLt 57 Fisb: o, B R e Ghaf ey Prafeald 3 fych. bur i
expdifkdtetein BESES1aBAEE00Es \x’zi[l(ﬂae fwell I’llnzﬂk@ﬂﬁrdSEﬁ& artWd @ﬂaﬁlbmal analysis.

Thé tregf?rgcliugggestcr?i?e%g}}:rreh{] crgzm 2%:/{%];{ pe Egilélf:‘l g P%tsé 6]%2 %eﬁr@xml% the plot.
A e?x%}l latyBét@achowRah Figd@ 38)8sis¢ BRAbmRBH MALIESAOKitRtHe hCNS-SCns on
Flcates in one condltlon to the medi an of the other
thevgb apa a%ch WI IIEL% (ﬁ)elt}rleev WM | Eaﬁ]élpﬁ{né on Ltlé% ﬁ@tt@rdgﬂsiﬁpresents the extent of

1ncﬁ1§igﬁ @85k Ofbn ih AR o (ﬁ&%ltéﬁpcéﬂls R8q frOhe Y5 E8ks. (€ bSUSample, Figure
hCNS-SCns in the EHB ene is illustrated in Figure

3C3E repiseenbp xetett vt @“ Efé Beigatthe BHEPH (Fh daain prging gepsein, RefSeq
idefrti¥idy W%lkf‘ﬂhg@%foplﬂ& dggcm)&{ ?gchl o&% a%&gen\m&'b@h} M% of log-

suspecte due to AS. The difference between

tragpéarpped (kmmlz)rveﬂgpfegsd ek Ba@é@ t|ba? é‘@tt@t@@ reftgeiga the extent Oi mclusmn of
raRliZed by, i ) gspf its standard deviation

an?@’ca*¢§§;nﬁilg?ﬁ%gﬁﬁﬁgggirgglduals St udenti zed

,3459&§1ﬂere conputed for all probeset palrs in

g l’f{l’}let src%t%er cglot at oz%u?}g%t@beeocéslqg ana Ejsel%i ca Et %ur@llélrt ui?({gistood as

folloh/e N stgoniautarialie was dehﬁxsm Mich @@fe&;nts&hd ldgh e‘(prt‘%mn of probeset i in

ce B B B PP R GO bl Bt A PR PROHBEL o e k. For
exqdQld§ S0 bk kI9t-BS aﬁd Er&:cnﬂh 6t hCAaBdUnbeasnheted of FIG. 3. While classic
arameters . The boxeq oi nts had studentized
lin 5 §ﬁgﬁﬁj%?%b%gab_‘[ S@?§\ egmj_%@n c %gﬁuseg 9 @ermél?.?oa lzneirz@gressmn such
prodédubt ﬁ%ﬁb&@&se@%e&u@&ﬂ@ le@stQ@ﬂar&ﬁ;recﬁct@Q%Yaz be QrOOBi1ludREd by the
0.0178 respectively, uted based on the
outfigfs §‘B‘1"‘P’@l§’fzi>’é"rf‘d(ﬁ¢i“@‘ﬁf”§ ﬂm“ﬂ’%& a stringent p-val ue
[0S of fAtoﬁ‘i(p iBteadf &Uﬁsu%f atiBg: \J}ﬁéﬁebsgaugﬁ ﬂhéa@ Q‘Qgté@i%h de@Heﬁ an M-
wer e deS|gnated as S|gn|f|cant "outliers,” indicatin
estiEen FehEstpEgbBiat teghimiue 19 pige taestmagr thedRe GORfIP Fiasge 3B. Robust
rcgkh@&n tlsh§ B0 bt rE&QJs%ﬁ eﬁ%@@is %(at 1@ End QE&@@(&:EU} \Aﬁéntéop %ﬁ dcias‘qcal
differentially included i'n hP SCs and ski pped
reghrONS: 8@lysis( Eingaber of B)chmmpﬁp lasgi kngw tferi psrfapprobit ti@ﬂategressm and
| 5 ted
corf GoTRER, T AL GUERLET, pEl BRe LARRE 10 DRt eliged berei
cofglses Thwstibar andnsctipre fexestplrowoutatiatial yglcspmmeba@eghnm&rfornl a
robti]%gmeeasr%g%%mgtbjsgcoﬁgw r<( Y 601)1‘(1c, e%;b mcnté% otj?}éesm}l)cﬁﬂon (x-axis)
[00d2ls cr | MetlenmaigalhoM syimmeinrmz@a:le caﬂrl.eé oyt aparminetiettion of
estimation of y as a function of x was not the sane as
that of x as a function of y;g The negative sl ope
reveal ed that probesets enrlched in hESCs versus
hCNS- SCns (positive val ued), were expectedly depl eted
when hCNS- SCns was conpared to hESCs (negative val ued;
Flgure 3F) As our nethod for predlctlng candldate
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outliers using robust regression, we naned the nethod
RFI AP. 3. Exanpl e REAP Met hod Pairwi se Sinplifkaiton
WO 0®482642ALcordi ng to specific enbodi nents of tPEI/US2008/073934
i nvention, an optional sinplification to the pairing
in which the signal estimates of all replicates in one
condition are paired to the nedian of the other
replicate can be performed. 130 shows the
sinplification pairing; tnstead of requiring N* M
points, this requires onby Ma%.#i-1 points while stil
capturing variations in fhe S|gnalest|nates for each
probe set. This sinplification can become significant
“hﬁ6P1¥%P@€anunbers of replicates. However, this
ThSidMRlkii cation is optional and will not be present in
all enbodi nents. The S|an|f|cat|on avoj ds pairing of
every single signal. Wen apEI dto thﬁ smal | poi nt
f

set of Figure 3Af Formrexaim) onbiyr;t Be j(d, b), (e, a),

(e,b). (e,c) and (f.b) are c Hsi“der ed afit er

sinplification pairing, whered is the fedian
areicAlle@Nglebtyndi@t ("MIgoCyiiaxmBint Bipliheat@pe"and d I S t he

medi an intensjty for the hCNS-SCns repli
The ety Dl Qs Iﬂ&fl‘am[‘ ok gpn B SBYDH 1R SVYZﬁﬁP |bﬂ‘ dQpggfata from the
assP@bd iR@ibu@n, dd0awd SEAULEY oRJaet ihanal ¥ SbSe Q¥nsdatRe $8the assumed

of all the probe sets for a partlcular gene or gene
disiS8@In- i s determined. The scatter plot formthat is
Thi thMYHnﬁﬁgn &Qﬁ&éﬁu@% Wh E@dgn%ﬁt@iraﬁ{;@fmttﬁ’is gﬁl@&ﬁiﬁ@ﬂt 3ARRErAlternative

m ght not actua be created as such
mteﬂpﬁe@me@\h@k@ﬂﬁaasﬂan@s@wakrﬁaﬂm@nﬁﬂeukﬂagnmrﬂwlwemoncm3u%
%rar%}%e { ecﬂ%l{ 3) grgq%]tjleos%c %n 1%%1e§%£|“1 ?]atsgltg%@téﬁ %%é]}??lﬁ ZJ% 1r§nod1ment uses
iterguintelyl @rveeighitddnioast s@uatesl alcbythdﬁt"ﬁrerf[emtrng stalie frpnot toblAft starting point,
cucEXe h%ﬁ% plot is shown in Figure 3B, using the format

of “Frgliire™3A, with the hCNS-SCns on the x axis and

[008YY - ESNBilb thh @reyer ¥ hnBodilat Rle@abaitustg akhe- eﬁﬁlaitdre&thephpﬁes of robust

e B S B BT PR Lol AE B FRebe  Senrt.an

mg&%ﬁ&Dk&muﬁb@ﬁf&mB@ﬁm&ﬁt&ﬁﬁﬂ&ﬁﬁ@&b@u&ﬁ&&ﬁﬂ&p@b&k of al
probesets of the EHBPI (EH domai n bindi ng protein,

FitHhabSeq identifier NM 015252) in the fornmat descri bed.

[0058CHh PERRESEheRSed BRILSER-A BMicd 109 RhiSeOfnalysis. The assumption
| ogtransfornmed (base val ues; and each point on the

madg it th e rmast et he epInEcresotHe thesk fsempst of tierfePRist Ao Rtugyely spliced.

T h@«»x%uit Rg@@&?ﬁ@&Qhé ithe I?lﬁ[t\@ léxmﬁapétﬁkﬁk% @he?l)(&)]terﬂRo bust
RegreSS|on [ 0050] The scatter-plot data and further

Qgf Bafleph anal ysis can be further understood as

{5 0 a;ﬁge L:%‘theﬁsdp o‘i%ﬁr% X %5(5 %pé e Xssiim%cﬁo%gftﬂe%ﬁgnm] ﬁh; 1 eld exons.

represents ﬁ 2 expression of probeset | Eel

[0608¢pe JTi’tecpuébersl zmﬂateol{eyl ay ara ableaschriqudyi detrribed lhenen Iuwga 2distribution

an For
Whlcﬁ an.ﬁiyz&b s&nppeﬁgase an 8?3“6 1&36 %il Stﬁ%ﬁg cé&ﬁttron s%gpnuzéd residual

for mh h}msixﬁfeat:reel betwedd Ge a&ual\MIub ancithagssiue cdr‘reﬁ]@ﬁpremei@d &g meaagremon
east s res estimati.on caul.d, be . use
ing X b P Pt e oh B RV b Pl EHE Nt
gorblﬁﬁt&iuﬁ)e atihige bﬁ)ﬁSTsethﬂilﬂ@r @Sgupd edi d’ébic@rthér&y;nbﬁu@{ bf)ﬂl@iey\tudentrzed
i nfl uence by t outliers and this m
Ui 4 HE Tt 116 S GBIk Ty P A o e 1o 710

andBit Lﬁ&s%hpr%ﬁkﬁﬁfa@ﬁ bpawgtﬂbhﬂﬁﬁhﬂf BO1-83 SbOFe AR BV hercdiis the number of
Mesti mati on robust regression tec nlque is used to

polgls on ffigrsertiehilo) pEhapEieh OMagHeE B2 Robust
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regression is a formof regression analysis that is

nore statistically oriented than classical regression
W@rabPzi434 A nunber of techniques are know f orPCT/US2008/073934

perform ng robust |inear regression and can be applied

to a dataset such as that illustrated in FIG 3. The

source _code included herein conprises instructions and
[0052k i pt Srerhgreduains P istrasP dercuydendgr cossaak agectivryet 1829,
3.168M per 3N gnd @@%twﬂtﬂ A @ilue!se%eéﬁﬁ)'l@‘ (?&ﬁ@f Ot 59 58 Qind 0.01780,

speC|f|c enbodi ment's of the invention. %@w
respastiFRbyreltapedaph . t-gistaitionmt A dh VRas repEesemy lﬂieeﬁio litgghag the signal

t

mtegﬂlfxgxl s ﬁ éog gl%l- @2%%‘%3?2 ?E}ﬁq fv%p& Heﬁ,gt;?ls EQQ{E&M l@lﬂﬁcance of any
poibhi kehd Hioplutioppdiot pxafipke, fherrevalwrregreseots te gold@rhtw tiaf, gven that the
nul¥h} 8) a}@ﬁg & atél? SISITE I %f eu:% al\% 03y mo?e Rl%&?él&;&%gﬁ%%g g?'ﬁ%othe\ﬁ as the
oﬁﬁndéhﬂnhafhasﬁwnmkmmna¢swﬂsemmcmoaaibb&thsma@$uhﬁdgheqwunwm

by 8%@;}31*6‘«11(';2[ rg}ulét?r]v %'?A %mrg ﬂalurg L%lﬁ%gf ltr\telc? eree%uo%t()l ()(1) nbaﬁgcp o ey iew of

actad] tien ﬂm i Vigs dlpwis@edgrfafieg font mfaheeﬁw sttlesitespesitiudl Oasthempadignificant
e root of.th erivatiye. The iteration
O‘“i“élﬁ ‘ﬁ%“éa“ﬁ? QWH%F 8"0%%?% Bitth yg‘béei 28t on al gori t hns,
suchm S -mﬁon Raphson. An enbodi nent uses iteratively
L SRS PMES t squares al gorjthm The iteration
P U5 SRR §e‘i‘°6‘r3ﬂ§t repfeSYS HgPBRnilse JREHVEs 2t fpart of the finding
outliBdl #Rperln@ABBlalMlidg of iR PERGRR hRBBQMTRNrd @36 LRSs of false
using an Mestinmator, other types of robust estimators
OB FoBEhyERHSt TPERPIgRH REPPESCEERRAATIGIGES TR @gtRoiy ppreelated do not
wok (el R &L lhrf‘sage@ﬁrﬁquel NTREB&ERtion &Y YeCILRESH QiQmE §hRbA U relation
that does not hide the outliers can be used for this
coghlifipbse. Fitting [0054] Fitting is performed using an
[00‘5§]er atﬁfi el e.ec%fﬁc?e%? For Y HES) cagtﬁtlhé( %&\1‘?@1%;&] ®f two variables x and y
assunption made iI's that nost of e points are
on gesppe phjed hatrgimssunpBitis gfiretahien exdusnagreaationls dpfingt jay the yum of the
[ t i t
proP ) 36 oD s ATl RRET R A e Bt Pl e
[Od@Sjthe outllers are found at 160, and are assuned
¥ fope~the alternatively spliced exons. [0056] The
out{iers are checked at 170. The t echni ques descri bed
[00BEY €1 NN&IS ehaBithis BirGdis bRLhesaRe Bhtahs anahyaasd g SaRpldeBviations

based on an estimte of standard deviation. A
which gereAtcr 268 URST g U hF SHPARIINE di ff er ence bet ween t he
[ocact ual Tﬁé&}HAE oBfithed REqVi@kILR t&&Q{dﬁ{gtﬂke}/&@&ﬁéb&ﬁe@ﬂeet@%é th8 variables
regression |ine 300, normalized by an estinate of the
by de grdistol Heyirwedahdeviniensst udent i zed residual s are
[OO%Q}ITPUt@QeJ B4 eﬂlehn{eﬁ\‘% &QI@QeltSs@s B Sat FTAIURE % of the genes had
depicts the distribution of these studentized
probesstdendl SearSinmewelanprs cdesfidigntsedtf mester dhanghdiom Wasndtd ornd that the
t '. 1 0 i -
T B ront o AP Bl iy BB PrrtBley R fro. From
ﬂn@ﬁWﬁ@@@@UﬂﬁﬂMhan@aﬂwtQﬂhﬁ@mnﬁnmarsW@H@GWﬂﬁshoﬂmﬁhémnﬂﬂpﬂwﬂw
| ot, and the nunber of paraneters p=2.[0057]
Ty £§%g&mp p0|nts 305 in Flgure 3B have studentized
reslduaL:. ol LLvel_ ﬁF 829 3 104, 2 634 3.012,

ol aF %1 %d" o ﬁe{?glni;; %% giésan b?]rreéatioh coefficient cut off.
Erﬂ'prrdhl&t Fain bilﬁtblo@xmenﬁddﬁerktﬂ{eue) g 8PbeSL BiFsabhie c@rediiabicbéffiyient, below

at the signal
Whlcg 10 gene is not amenabic to the REAP protocol. The gene sample to be removed at 180 if

its Pearson correlation coefficient is less than 0.6.
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intensity is part of the null distribution. The
p-vai ue nmeasures the statistical significance of any
w@inn2d4t4 t he di stribution. For exanple, the pPUHUSZ08/073934
represents the probability that, given that the null
hypothesis is true, T wll assunme a value as or nore
unfavorable to the null hypothesis as the observed
Anleyeragq paintsangdrigh pvlieneenoinisr e subst anti ated by the
(0068 entibiek leverase gﬁmé%( pet |hl€én1@1ﬂbf§ﬂ% eEfsy ilpgy bpess tendes toaform false
pov?ﬁ\reé nﬁ%@é ;?Ji)ntyﬁje H@te&ﬂﬁed@‘ me%%a be Used her el n Of O 01
based evi ew of actu data sets. This allows
[00g&ksi gn@tcpmiglgftg @n ewb()d!hlemf hy enetrtcs denbiaed by elsfedualng tigsintluence,
j nifica Li , a a
an(gtglf ?e?gr%%c? l(()%e {hi,/ %?\m E%‘% nﬁgug W xﬁ/lg@ 1%111;1% &gmﬁ F agutlil- f 168{{538 k?lgw a large
stuStnepedli8Gdige (R-Nﬂi()d aaﬂc})/lowemee@e rdes boxedpeinng. fIaé sexed pomt b is a high
le‘«%x%e epomt%ﬁ t hla. aggefj% ocl{egtﬁzseg 6?81({1 dlean%raglu%h iel‘» eorzﬁ%e The boxed point c is a
mgh&éMEmkmeﬂtMMHaeam&h@mSQMzﬂhemmh}bQ%S@eﬁgsmhdMgﬁuﬁmaﬂm
t he rohust e res on Pr obeset si esti mat es
[003?]6 p Og }Oé’vis éeaf %ntﬁ 6li’1t Mrl%g VFla%ﬁ I ni;?ﬁ ggre . xhows the
boie@@laﬂtsqmarelal‘gei igffeh@l ati on can be eval uated using
Pearson correlation cqoefficients. [0059] The Pearson
[0088lef £ i fuent (bt BYnrOIHs idagtit & BFrerReerElPREY %t1T6H (bte felgppositves.
Thfot-ahas n¥: ANMf YreQNhilh € vSABE pQRls 86l HRIfaRE PBdHEN cehfthSy points
correlation can be mathematical |y defined as the sum
whish afengenhi@aiRvsromd dR@osigl dispac sty s seictef e be pgative alternative
splTRR%VLEs divided by the degrees of freedom [0060]
hbfe that this formula assunes the Z scores are
[0068] culTar et awdliodnest deidengd agesseathponsr whitch Yalue of the independent
Vargx@ e glfﬁ)‘irﬁgs H‘i%.lnpgalﬁ]e V‘A‘l@h t\h‘i@ueq@q Pg&)& the [n%gi@ uﬁu t]phas more
tained 1s equivalent to
lev cr@v&a r4 avigeinblas webmhmfhe canie cpadideadsl te Sa\byng?ﬁe‘v emgedwi@n tigfleverage
n 0062 .
by (Bptge 1th ﬁeﬁ‘? g>|% 91 \g ﬁcreﬂ? Es i’l?e ﬁc‘hml-% % ll%bﬁa tag(?rg ?{}hc{ %ugﬁbc§%‘f%obl}ts.
[Mﬁﬁb geﬁes&ha@epﬁmbehg@nuheheﬁmﬁe&dsmn correl ation
coefficients of greater thag,0,8. Tt was also found
h; Eat+ the 4a) é(én(fbui)i) ovhepf Lt h@se Pear son correl ation
conponents was centered at zero or close to zero. From
0078 s, The ipfrsogset dicaoield reited togosdiapteer® plvaiianss rafipds formed as a
rat®F &Meemwyﬂ e ESMBRce ﬂualrixr\ﬁéhrth& edead J;a%@mpc&% arcDhat is larger
maj ority of genes. Pearson correlation coefficient cut
thapflf unr[hg@grg] popt fis pi@@erftbqnstgplp@jstptthav@gfegsug\,b]ped edcc@pdmgiv a point is

sel e n son.correlatjon coefficient cut off.
Cor’éﬁﬁﬁe léﬁg’fslgﬁé{ﬁ{u F?ﬁenh oée’f)t}fm nes 0.6 as being a
Pear son correl ation coefficient, below which, the gene

Exps ancly Aarsyss The gene sanpl e
[0(3(73)} be H';erd oﬁtbmﬁl@@c BzfmphisSdrBei}Bmeﬂdtm @npmab aihil analysis of the Exon

C)\pb%s“;]ﬁfl éig%%glg Iji)l éiﬂnele?,sﬁ:]gi)rﬂlélﬁ éo axB/ Oriu%}%OGLH pg%cc \égvﬁg% gic aat as well as
thobOtdstdtatl ereposidtih MRSncldhReseepndent & ﬁree:xﬁiﬁ}ﬁle n:m F\ﬁ@imblyixm Power
tri 0065 According to I ment
Toptat "%ﬁ) E %)%l REF WY d&ter ‘ﬁ‘f’% g RE | i u‘éﬁré‘g”‘d%nd‘”eb at
afffh@rik. &Mﬁ’&@;@&ﬂd&fclob&ﬁmp«@it&ﬂ%hnEékalﬂfxe AAnSP@BEset) and gene -level signal
cl assifying (fm nts as oqutliers if they have a | ar

esGRALTA YT SBCH BT kit By Ble Db M Akt maévei%gaé a e in the apt-

proB@X e nPRiind pr graﬂ_lh?cr BAX B heNPInBtighhl irfeBitioB B VB SHBAE is above the
poi nt t hat I?1as a large studentized residual and a high

exfleglod rlg\gé of Thyekgseped diPGi rite iie pliljzgd ghe DABG (detection above background)

quantification method available in the apt-probeset-summarize program as part of the
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hi gh i nfluence point that has a high studentized
residual, high | everage, and high influence. [0066]
WO-2@unzs44B8 shows boxed points that are hi gh | eREr/H§®08/073934
while figure 4C. shows the boxed points that are high
i nfluence. [0067] Four of the five points in Figure 4B
wer e experlnentall verified to be fal se positives.
Aftyrerist'oravervhedie (Hob)- aPricths IiHEs compytt (heviesralg&r saipebe o a
baél«ygllolmcp%mfm@{lr% &Oégtlalsvi?&n aQ@-Q&fbﬁﬁJ }froQ&' Vs ehia 6B @F €ontent. The
ificant outliers and do not neet these criteria
alg@tlﬂb@t gsgerpied pe-yledepowndng bp meabpRBysit the pignal intensity of a
n
%‘Vg%%%i‘ﬁ ey e A AR, B e R0S PERFRSRe tover than
0.0 momcptsgderndatn bealeigeted When hatigmnaﬂ udhe stafigict thesscf 0 m (uhcm.scns -

the nmean value, it has re .l everage. i nt
veogimb B e carBeoedns e eHoe s Rave hr U &Pléwrbg?g xSt
2ReRret e Lavarage werd 8 nifier dfitefdRbidd, )1, I3RL And WAL Fw% ePthe mean,
i's, the nunber of variables and n is the nunber of

andy@ it s APDBEY]WTHEe VesiAeFagé s xRpisionRlupoiPhthe fyndaisets was used

to %@%Q}%Sﬁéﬂ dﬁ%renﬂai enrﬁhmfl:nt ofX %ene % %enL (e%elxes%m(a{és m :l‘)L}\N SCns
where mx = x 2 0070] The i nfluence of

rckﬁm it )ESCs. Meiﬁ'mhénrp@tbcszﬁdwng apcerrefed by eniraiyoe far éhel fgls¢ discovery
mtgngron%g Bae%{aﬁmﬁl%dcﬁbe%) the determ ne of the covariance

the entire sanple. A covarlance that |s

Eﬂﬁé’%lnm dér%" ftf@ Eﬁav@e lfﬁf@ﬁf quﬁﬁfféﬁ@é ffff fhwf*ﬁtl‘f’ﬁ> asa%rmwlai example
mefES@ R @L&A%d ARBLY S il A0kl sBHERAL Ald &Bm@lfe iDI1RLPBIVE of the general
sanples and initial data capture and anal ysis of the
methednefdhpinsensips AndRpEnIA Y DE0HD HPAEERET TG apd ingthy analysis will be
umﬁgﬂgﬁ%‘g&N@5@§§ggﬂ%§ﬁknomn inthe art as well as those
descri bed herein and 1n the included references. In
[00GPke exanpldgiculahexampleyembbdiinent, memmaewnilt@sﬂrsﬁf( AHD) probristta in cell-
oQf 0
ol ik SR RTR, M50 A e P EeEnt M G PR wp e
(i) 7’<Extﬁﬂqopm(ﬁﬂg@e@)wﬂmdﬂg@ne} hel@) DaiBghalalest(.Giebes! mpliates in at
leax one c ndhtlo 1,c£ﬂ V '1e iR CIE e or ene- m%( e% £ %axe five probesets that satisfied the
Y8 § e ap probesé¥
tw Gmmnn%om 1. @fcﬁmo b$©01ﬁiﬁie®ﬁﬁ®mebusf regrhﬂic&l agulgdis in this example.

ROER IR NEMIET IR TENDE oL

regfed@bie Gk thodriabia \RepdeRapk gMASS ) veitaid. 1-0. seat. gom et ¥oeknables and B.
available in the aﬁ pr obeset - sutmari ze ram as

D. 5ipley- StodememirtighaRiisicy ) SPdver ~Povics Y%P!}FP‘“ - BFPRsrqdjfion. 1997.)

witABG HOEBRARL HEmEhGRAkiod Qi@ N0 REOBR t®esBmate the linear function
backgéound di stribution of signals fromanti-genomc

Yitobes NiF eahiprbeschrite aethebmmwited RTaroDRBGEa Mgehi o e difference
bet&ﬁfh%é‘taﬁg 13k é%h‘ i e%?ﬁa%ﬁ?@ehhé‘g f B%Q@ﬂﬁ%&é fuﬁq&%&lﬁfh Ax; + B,
e S|gna Intensity o gi ven’pro i s part
whhxaoskagﬁcmweke dbtBatdstotitiaod B. Ah@ﬂﬂbea&ltvawartch was 8AB@ed by s.” = Le;/(n-
p- | ower than 0.05 was cons e to,b e det cte
P)*é“%\?}é" B s %éﬁr’s‘f“aﬁ Wﬁec{‘ ‘&Is‘ Weits Tt 40 = (- )/ s
1) NS 860%d 10 MeERGbe! oS 11§ts (geﬁ&&@ﬁ\ﬁors&lﬂ‘é zene), and p referred to the
I%CThchB scns + (PESC—l)CS EscXnpNsc+nEsc) ) [
nuiphes PNSEHEREN! (HRANNSPSE Horp 5 dodo i, S li¥efes A tNEXsibhs
n e n er lica c n s
[{}Og’é]dc Vl;f\é%?g‘w?l eB%EEIgyn HnJQH (B@f@le&l\g gg,ng@%ﬁavg@z wag%gsriﬁs gdentgf}zng
Influential Data and Sources of Ci aihneaizry 1980 John Wiley and Sons, New York), leverage h
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Esc were the variances of the expression values for
the two datasets was used to represent the
waledobera@am i al enrichnment of a gene using gene-PEWEE2008/073934
estimates in hCNS-SCns relative to hESCs. Miltiple
hypot hesi s testing was coi t ected by controlling for

the fal se discovery rate
of géﬁ ] BPHINY au%&qq%p%?y hyg=n Sffié@l fHYb / Ex%l‘rr’ﬁl @ point was considered to have
hw}]q@,&gg@l@g@ iph using REAP to identify AS events [0072]
I'n order to provide further under st andi ng of the
[0076ly ent Thoncovariaper tatioutar =axanpl/ ¢ 1t il fatis of alee Adtgyahant of the
\ er 0 t.hi ,
cubnﬁrm%\évtr?dgrg : \)Mg‘” Odftg %zehl)ggn é)?&éa dgo E)ﬁﬁ S dlgt ﬁruﬁ.z%@:gﬁvhgntor .gnﬁmce matrix
with g ehh@tsamnpinyA pant veds icomglerad tqaa:{vaﬁr'@hemfslewdf lstveds> bpin
anglysi;s Wi under st ood by thase, of sklll

007pE S Fdmtd et SRERRGT &7 Centibl & G re ) o -
et /e 1)( Dgl) %eSdrgiﬁ alrmestiinoatfeer Xelb g tﬂd‘ tﬁ“qe@et Ak mltuaieﬁledw éstcysmﬁbuted as

was ¢ to satisf efo two conditi
St ar i S0 b B BBes s oGt HeU R PU % opaed with 3
p-vRiub0A bt wad ibegi@Behd dnobgligelfl=bypes j ; and (ii) DABG
p-val ue <0.01 for all replicates in at |east one
1dGoimdhfidosV wedilk-type | . A gene or gene-nodel had to

[O(HQ}V e TTéCoR-RREs aksre tdral s&ﬁ%ﬂlo@fél&%ﬂ Re 14ise & QRGhiel) MN8ne set of
above in order to b e considered for robust regression

seqHPREPY/SRts) MersusHnethensail Seque R (@] 2) At epresratasyhyithl wg-rereetic 1

sta E%lfﬁ%ﬁ[@gsstof‘rg&wﬁ, &ﬁ?gtemﬁ ﬁ"ll thé R&J)bxem%rl:% 1&1@@%}& ttdﬁg T (T;: number
robust regression ne rrmin -pac age

of «qu:gnrgq’c@srpf éhelelgnensmeseel; ¢ REX mqrhber \0f ochTenc&/eqfalmog‘gr elpge®s of similar

lenghrm r'?!gﬁ' 2 ; % LN%YF &ﬂocﬂgrgeléligeﬁgvf g&%{tsl on %&?93@? {!m%e hfu %cut‘rmcm of all

othM gshemmof omilariengh maset ﬁuﬁﬂletemeattsumm ts b piemgr taf 5300 correct for
e.the

1nu§jl%§er_hgpotgeshs%es%nﬁ é) Eues %Vﬁr&:‘ mul 16%15 H}n %ot%l nam%(%{ eof g?r?}go%lsons

e , \Nhl ch vvas t he dlfference betvveen t he actual

e P B S ML T one

of (:Hﬂgdway nld¥Bra®l deBliti il ni’r‘[igﬂfﬂdaﬂﬁﬁm\t\@&tﬁssﬁmmts@ droin b’roﬁﬁl\gndization
= e 1 2V(Hp). which was used to estimate t he vari ance
eff%clt% t%liﬁé‘erﬁ%l Ué‘\fuéiaiﬂv%1 f@é Whéchzﬂ lik egéa (leﬁkgn _i_s‘gtlg(fm txcmy%z ﬁowcver our
speSHica{ Bt 779 he thiekSst omwoeg‘l ﬁﬁc%Gt &ﬁletrdﬂﬁer RESFRRI alRfwsROINESimate that
generated for each gene referred to the

at lsg—mhbé?rﬁ Il PBrdépEnd @ﬁ?n%frtr%@it@@% SpliGing eyefs W@t%ﬂ@gﬂhh NPs and

hegnd G d@f.;ﬁen"/% o§ag hlamln Exdns M)ebeed QQI%%}edF&l tMﬂWﬂ%Qdata to undergo
Belsley et al. (Belsley et al., Regression

altqopagign orltcings thup Ry § yalidatiqonfiey@{ifaht Bacaolmd tSody ¢eipld (60/7)
hlgﬁé tﬁ;gleg(%&gegyl ty 1980 John Wley and Sons, New York),
everage S lof the th point was determned by h, = n 1
[0()80]( X1 Themuﬂhq&dss)f 1254 gLeI:,e)nt iXegoinmyhewa furbonsied ée deetngne nine novel
[ 076 Vi o]
alter 1?%&%@ igmg e% ? f%%t dmrgljgulfh% glh@/ z>nd ]\L’EQ ?rlg]léddrmot%i 1‘?% ? ffﬂﬁrv g that the
alt&ﬂﬁtﬁ&f aplmmgtpa@érn:t e (OB ST sanaze nﬂaﬂwam safitae ko tﬂiefteeﬂlt]magdeﬂved NPs.
Th\%tn 1s dgmcsn%% at{e(% éhag %!%err%aélve etngrlgnA %nt ﬁis ir\ll%llb?l d%lﬁ‘é “g hCNS-

SCho hRawenghixgiptivmivhtgn aRerhitive @flin-tHd SEXK Gk Nencoding a serme/threonine

kinase protein, which was strongly included in hESCs ie. the exon-excluded isoform was not
present in hESCs compared to NPs, as well as in a variety of differentiated tissues. Closer
inspection of the REAP[+] validated alternative splicing exon in the SLK gene revealed strong

conservation in the intronic region flanking the exon, a hallmark feature of alternative splicing
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[0077] The studentized residuals, rstudent =ej (s(
(1-h )0 5), where Sr,/= (n-p)s e 2/ (n-p-1) - e*n-p-

WO 2q0p/02d474) , the error termvariance after del BET/O820D$1€73934
th point. As rstudent was distributed as Student s
t-distribution with n-p-1 degrees of freedom each

r st udent BO|nt was associated with a@? valuer nt
excwéégliaga%tmz @—/ﬁ E@} %)gﬂpdﬁxoc%?qti é@ 77 |Yeopg “Oﬁ_Pmc Narl Acad 94"1 UsA 102

<s>12@emtsotékc @@@soap@;?ne BOYAds 1%@97% @ﬂ%@@%&h eeeawm%qgs @xpression
a seguence el ement of length K (k-ner) in one set

pattffnsﬁ &g ng gagesteyl a\mfe%@ f‘afﬁé?fr?é Folsdiring ferspgnie fewiopment and
in 68 g&ult%)enﬁ@@ﬁer(/&@ SN EZ%QH? %Od?_%aﬂ%s pRY pABt kEsCl 60): 70‘1) however,
statistic with Yates correction, conputed fromthe
to oy knpyledgmoiin gerdisaticrbdiethe IF‘L{( 'pmerjgau‘vem}ﬂtbe,rthg]ﬁrst report of a hESC-
S..0f. e ) EQJ
USRS Aok 5L TBOLLE S8 ol GO UREL Rlessed v
gm@etm&nmﬁgREAﬁbﬂbsnwG&ﬁnﬂEMMﬁem@esw@ﬁaemedEM$emmvsebf@hthLK
1sqé%m,nwg$er of occurrences of all other elenents of
’ Y ength in set 2. Al elenents had to be
[00§t eat er whhapedbmenfolydoundendt RIEGP[-uekbispleee mydpoédiesinisd in genes that

ues were nul ti the total nunber
welstp Rty LY A R T Foo S BepeNPhont al  val | dati on
[0082] REAR[e+}u@¥OnEnSH@ypstethl acihicghla®dpeGitfohiei tlymadts tb@erved and
expense, of relatlvely noderate sensitivity.

enrfcg?% Brobléxgtll ltcr % R}%ﬁ%g erh%)v, a}q gaétlcrullaé,rﬁhe FOXI bmdmggshﬁe GCUAG, was

corREQSH akty BfricRi iZat th® Ma@lifLGrdnd HAd subRErRlf TEAPPSGANMRIRLP and the
for, which is likely a deS|gn i ssue for the arrays.

anqlysine alernasiye SRISEEINRT teePdgr ™ AR panticipreckiniglts ingsy hunyp embryonic
steilc@iMbibiog @M AUE krkBiiSn REfeuRl @%g&ﬁ&@ fows u s to

estlnate that at least 1,336 of 1,737 REAP[+] exons
£ A tarnative spI|C|ng events that distinguish

°N-mmm””mm Hmmrﬁa average 7@60f a|| hunan exons have
Mdipenagetandrlife chatigripsfIMS(BlandaiaNg-8Cunder go

[0081%}1 er ﬁfHSICVi&aes(Dij@ (M@herd S wREARNSevRI pré@dus 9nicsaaibed @Muotri et al,
at_the cut of two is 73-fold (60/7) higher than

20%&6’6’& ! A ‘Gfoé@] b Sth Ot o B 11 SAse Q%Fﬁn“?tﬁ VeRtIeBipepithelial

prevfldr@efid cbiBREs We@UndnQaifet&LBE RBmMNhAR: @ﬂb’@hm@'ﬁb%ﬁ@t@ (MEFs) and
splicing events that distinguish hESCs and

cutdp gl Bieces- hesgapiecepeee Ve farato 2 e Hsk 8ith éz?ﬁ%dlffﬂemmuon media

(%a%@lﬁP{Sbn&ecﬁ%t&E N8% RSRONS PG MR Beddah vk V@y@eéltm L@& day by
to those of the derived NPs. Thus, it is denonstrated

wransfrainghe Bpriae hGEC spireasicntp 4 revalbiisk Aféer @ilgripauigtrek, the hESC cell
agg‘;%aer ?&m’éﬁ)ﬁmﬂpéje %ﬂi@%s { stSt &0 1@3&&19(96bltegg]w}/@%aﬁih:gnters) EBs

native exon Int gene encod Ing a
wegaldteredn hroaton i fremidishas BESF diflsrentiatiohingHiawkise ety digthy medium was
d j orm v ofhe
changé:d s ?)g\z%ﬂﬁt{} 1 E Eﬁﬁég&r%d V\)i tﬁ %’1 § é%ﬁ;ﬁﬁ%ét%{l g%d{}é]o\? £ acg&n:ggé fa ery other
day am @twelobr ditilf e epls &irmdd tm»sstsa;ﬂels cahasestrhagpe dtal grre isolated
md{uhally Sfl?gsgéﬁ%:t\% eebx\giléil d ! edafn% re]hg L goﬁéoége\%acf ﬁleé %1: i %%§g£ct1on medium
(DMEI\/T/EI’H sopplegénnal Wittark amig Gl"h?s) fe;xn\mekaﬂb@takeﬂafnlgiefcem WHre separated
Bl bLERBALE L L 9SHO0e, CUANE 2004 36 A e ct
forhO@a (B):01285 0f hobdizeterus2083 VR néno®: B 1]1316111)105t31ﬁ3®) Upfﬁq confluence,

ubl i shed stu anal yzi the ex reSS|on at t
Celgh‘@ er? &%W%bpg%}ﬁi;ggi gﬂd‘ agngPﬁ ERkfed ) H@tﬁeg??ﬁﬂ’lgﬁﬁg?léﬂecmm cells
(poRidié Ry SBRD Iy AHoG AR e A RATLBE tha dwb BrabdEpathdlidond @t di@ltiation can

nervous system (Zhang, 2002 Brain Res Dev Brain

be f@@‘("?ﬁi aftgo@jec rﬁofﬁgvgwkst &ngr hF%‘I’](I)_WFeQ’ég“ S c‘él@}];wd onRJ\/EikP feeders as

preb G640y ikiCiBld @ReOhe thawld @ld af Rab |h¥t@a1@é@1!ﬂ'mb§or$’kﬁx@s/) or on GFR
first report of a hESCspecific
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alternative splicing pattern. Mreover, Gene Ontol ogy
(GO anal ysis suggested that genes containi ng REAP[ +]
We@299204¢ e enriched in serine/threoni ne ki naseCT/US2008/073934
activity, of which SLKis a fam |y nmenber. [0081] It
was experinental ly found that REAP[+] exons were
underrepresented in genes that were transcriptionally
magfiert EREAPIAH & SR MTFEST® g INPSMET ogEijonghgiedium and
FGBIUZLESed derd hg/lnﬁ‘inﬁ%e&tﬂ()ad /6y, $orf £AY L{z\mf&a NIREL O Qifferentiate
el ements conserved and enric gh proxi mal to the
neyREEAPpell BIRGWWTS, FRlopay vére ginagved ?}ﬁ @e@@ﬂt vpihrrellaggnase 4 (Sigma) and
W a%’ﬁ@ee A i %Fb%@l'i Kﬁ&lmaﬁﬂ Egi@;és Q)IF @8{01'11@3 \RQ‘@ résh\g)@}ﬁieﬁ 9 HUES growth
Introns of a“subset of exons.
medin alifpeitd (@t ialp engateil ectaipl Pvdrl gph h@ﬁsrﬁléi}éalfﬁar nwwthB% were
inant i cgh s
T
Rog@bl s‘mct;ureEx anpl ensydlyenolvaient mqlaﬁwﬁan@ﬂy dissociated with TryPLE
(InYl 1];56)% Wg ate %t %?npo \Oilla pmif/lea\xlnl?rgr‘?'scfcl)a egcr 20%11{ C’%t herl% Dl\{[EM/FlZ
\11@E6;fﬂ821@ﬂ)5«1£|?ﬂ@0&ﬂﬂ|312[7 RQQC&MBB ECIIg/Ih]SAGI‘ @2 Qeﬁi):()uld be grown as a monolayer
18644-18648 To te.int.o neuroe
for P tr o Ba TS LR ESonEE Bl GaPry e SR apBeffppted o

nedi®idSipor MamyieRial of FOFQDb| Behsn (MEESperadid s@uém isknsSemll line FBR1664

~.pieces. These pieces were transferred to a T75 fl
‘Stg&lfﬁlsﬁ%‘éc@“%% fréﬁe’é?ﬁt‘? at g’g%gﬁggf 4 (et RESEI R ﬁwaﬁ@ff"“m‘”ly
desl@i%d'{sanaﬁ QOO P 2 )AcaVBdi I W) ngﬂfbi) heanha e w@@e}’cultured

y transferri nglfthe fl oating hESC aggregates to a ne
in f’]c‘é‘gﬁ‘ copfiptE HuFt l“foan 1P WRIRkE K MepiE NESEZcipplement (GIBC@

FGRY AEGALES offi QAR &k U for Qﬂpﬁg?ﬂngé b@%b@&/t& FEB®itory td#M O ng/mL),

round clusters with dark centers Bs were plated on
0-2amg/phberirin0anei CdrHml i NTasrESTsEing £ @ylawsi are &1 w&baandm@aged at
abcﬁ@%\to tg fee &/g&s cléﬂhé@ﬁ%es ?@@Qﬁ dl"Herl .El%xgodles and corresponding

suppl emented with I TS and br onecti n. di um was
dilgfipangeo eilisey fot the rmpgayobisgrchemigid efoalypis whtpapker [ganeg ah |(yt-ES and
HUfE%% 'E%d SBXQ’S(%B&S %nl KQ%{%ObW§£m§&ﬁHCI %(ﬁ%o&@%he%&% 1:500), Nestin

i sol at ed nranuaf ese structures were
(Pharnaingfne f 12600 ﬁlﬁ\léﬁ?tnedquqls(lﬁéQ())l ﬁoxﬂe(ﬁlatmqondh%@)oﬂebun (Chemicon,
1:] d| um (DVEM F12 suppl emented with N2 and FG=-2) for a

El ongated single cells were separated from

i __,,_f 0% ll")%‘gdrlli%il n enzyrratl C dl SSOCI ation.

NG Prepa
thol alf R A o Ilﬂlﬂgbe?eﬁie(gga%f é{g,feta rwe% %Fneiated from three
ind'bgsﬁﬁum@t@hﬂah@g)of dapopf aenfilcue@iiCepesC edrhedy Wiyl-ES fIOURY6-ES, Cyt-NP,

S GEBRE ARy SR e B B Sl RlSbe DAt Yasire e mtagene

setd MNANROBT AbKI !h@)maiﬁfacﬁl?éts Ofve tRESGed WRr SIWAJ8&e models by clustering
pan- neur onal d| fferentiati on can be achi eved after

ah%ﬁ‘ﬂeété oA F¥lerd EEkSs ontegeiaief feoMUBYES g G| {iysdyg California

SailVECRif(eedes SeasndBRWLOUSI a4 3GE RBHJCSRA, {chfhing, and extraction of
wor | dwi de web at ntb. harvard. edu/ nel ton/ hues/) or on

SISEERIHEY IS8T C%E AIBLFCPRTe §X0NCETS SEICORKF! HHIIREP Picgfefomputed based

on @@rrg@negiﬁ%]s dsthe YEm60 Bgﬂiﬁah%%ﬁl ai dglf@sﬁﬁh@lud: %ft@aﬂé’%%m Affymetrix.
used fnL i nst ead of ng/mL for cells grown

Forpgy ewmi@e %st%ﬂsﬂf ererrricaraading @r‘v@bﬁp|Weh@wfwuteérfe@me§@rgsthe relative

em%ﬂ ngﬁl As? §he%€esmﬁﬁ§%ﬁﬂ ?ché 1{1 F}?rgg @?xﬁ&sg‘ﬁ%tsnﬂp QJ h%g/@ E@%@rs!lsv(’ yt-NP.

Aftpi @yxl@stlr_tgffovcmui@nieéwmé testisg gpende dBemanUE@dglem/Wﬁ md a p-value

cutb® %Iff%dlyl / ‘O&Js%%?oq:d%nﬂﬁ(] e%ﬂcl%accg%éegloggﬂs { h% P gﬁ hllsdbfslthSC NP
to form EBs. ter one wee 1p ed o

corpwiriyars natehied e/ geaaiply pigtibatne dvqplaptiesn Bk DNBM%FQche smaller of two
suppl enented with N2 and FGF2.
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Rosette structures were nmanually collected and

enzymatically dissociated with TryPLE (1 nvitrogen),
wW@k@vmezb4dh pol yor nat hi ne/ | ami ni n coat ed pl at esPERTS2008/073934

grown in DMVEM F12 suppl emented with N2 and B27- RA and

20 ng/nmL FG~-2. Cells could be grown as a nonol ayer

for up to at |least ten passages. Cells were Soxl - and
comasrd; yetspefsiriched geRer renbigny o' et that RigposH b identitying overall
pluRBSERNRSd HRLA k4R dpRWR! oo E@an?ecumw GRNELBNP, HUES6-NP, and

ner vous systen1sten1ceﬁ line FBRI 664 (Stentell’s Inc

hChRiSERs) way epapasy! £ TgscHiense SEh<! i SR d Cilih atl@)éiU%(s%‘o) To
Sulﬁl“H'llrIZlé rfﬁ&g@ﬁn&k&mtglﬁéﬁﬂ( alda%ﬁ @{FI' Ektqgregié&cm &Qectc%q{?&ecﬁfz@ fnd biological
Acad Sci USA 9 6): 14720-14725). The cells were
dlf‘@{ﬁn{:q;}regmiemqq \fﬁ’e@htqglrm@@kpsq:eé[@ exigbitefl eERec\ﬁi\gcbal debetween hESCs and NPs,
e iumw th N2 suppl enent (A BCO, FG-2
W@%@%& f%&?ﬁlg%?gggnal grow h factor (20 ng/ni),
[ﬂﬂﬁyhp hobydl RN A fitpi celly yasf modesved (@4 ﬁ)llng’ﬁ nC}lls Wer lysgl il 1 mL of RNA-

C 1.Nn wer.e
beef @%ﬁ.‘%‘\%gjk '@WO(&Q pa SsageCPNT? Egou t tl\s;\% c? b){ qlrf%rgﬂn M e&tgacﬂon of the

aquéssNghat0 Edi lagedhag BSpt()RO\Oh@):Clplemen fhopdrokd mepudniturdredis@sctions. The

and c S ond gtl ns,. were util] for the . .
PreF RHIFED RivQr EHGH GRPLIBE St esh BBl . Eige e of
RNanglasHkdESE waD: R@GXIQ /\é*@ hB;ﬂﬂnégH) acchbiddO0p Ehe@zlnﬁfaétﬁwﬂ’t@ @nstructions. One
o2 QBRI 500 e St 3R] TRy SofepeChip Whole
lr&l@@%&@@ Tafke?0fbklind\NBShT RALERaNk, aen, Ski200)a, FANA Ribosomal RNA

Preparati on and Arra Hybri di zati on [ 0084] Total RNA
wapdedussq iy 8y, Rgﬁailm%bgrteﬁn‘ewnk ar begsd mapiinl gudre prypugd using

cmfnﬁ&@hﬁ@ r 8&idond eﬁ%ﬂﬁ%@ﬁﬂip @Q@ﬂ I @S plaeashmedis tlt'@ WT cDNA
five ceil types, namely Cyt- HUES- ES, t - NP,

AmgiifipagonmRit, R WﬁtﬁSrfS@stdb‘?‘iH‘gf Riti(Affymeax dbgm Senta Shgra, CA) as per

ma@tﬂ@ét%@@@ mdrﬁ@&ﬁ@dﬂ9€rl&i‘;alnlaﬁ Zhdihilk ant%fn@%&ﬁ S Sf fragmented and
aval | abl e fromthe nanufacturers, we gener at’ed” our ‘own

labgleth DM deilgst byrechragtret pnd a@@heg rretnsCp ST Eheh HINAE amays.
HV%%?I?J@BI? tw@lt S%i&ﬁllgg% 98 rh?)%‘éé 691@&2&%1119&%\43(5 §tlattxé/ fsrr \ were scanned

ornia Santa rowser

usiff the Nﬁyybtma‘t{ 2A0I T6scameaimdi GrgeClan @P@Xmmza%tfuw@w Vdf4 to produce .CEL
mtcawgvn £S.

esti mates for each probeset on the exon arrays,
evel estinates were conputed based on our gene
-;:lzatlon and S|gnal

OL ailernatiye Spii .' '

X “’%og“%}%rf‘t?‘éﬁ%h&)
(Inviepgeasend.i R hectak atdry @erdiimed hﬂ&mprlrﬁeﬁ }ﬁdil@ cﬁéﬁ@ﬂieﬁSﬁﬂ @Rernative
of the gene in i ESC versus, NP, such

Spiwgﬁgstalgct@@nf‘\ﬁima A PRIC %%iréiﬂgéltflicﬁ@nftglr %Q-,ﬂl[ t%% b}cée%) PC%( products were

resBYROLNeRhes 1188 LE DG A5 41N BEN B MhididRCBRAL@ stained gels were
met hod, a p-value cutoff of 0.01 was used to identify

scagpfd ‘EIHEBYI?@@%@OOGF%@ Mrdgseiet Porirdes 18t} fpgpengitagpn. The number of
tmg| E&QNE'E’ (ﬁﬁmﬁﬁé ln§ A%es! efx’f\?)axlvﬁdcoﬁl gl %E %el Mimc'b’eg Q)" I{Pﬁ@ﬂt éR?AP[ -D

overlap from31%to 85%of the smaller of twoconpare
exape that ypreginlidattdety REREB of sbandivgapleing} )The Thuberfohtrug hegatives, TN

f i i RE-.he at wer
oS 2 PP (AR N R ETIRBTAEEHER! that e
vﬁ@ﬁyﬂbNRTFH@ESGﬂNmnnanUShﬁm£¥EKms%z@ésﬁp@ﬂpawed“@ﬁamhﬂwddsTP
l]. ect hESCs

(Hﬁ%wu%% blv\{l?e f%l ! S li;)rl mmﬁg[hg{%¥o%§ g %gcg%gﬁ Ig@r Bﬁé%ed set. The true
(fals@fregaity emt@wm@dtemi ﬁe ONagFNaddided ) dgitatall number of REAP[-] exons
in t?xe F‘]‘(pgir 1{%@182%2& Va\leluci%e:({(;se& h ern% Clgi Vt \tgags c%glgitgg%sef%{ﬁlg—f-ﬁﬁ% f\nd V\s}geciﬁcity was
cmﬁ@m@hﬁTmmTPdémllfy AS events. [0085] Total RNA from

cells was processed as follows. Cells were lysed in 1

nmL. of RNAbee 226-
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(Teltest, Friends wood, TX, U S. A ). The RNA was
i sol ated by chl orof orm extraction of the aqueous
WO b@ee264fH1 | owed by i sopropanol precipitation BSI/Pg2008/073934
the manufacturer's instructions. The precipitated RNA
was washed in 75% et hanol and eluted with DEPC-treated
water. Five ug of RNA was treated with Rq DNAase
SequengeBatbagscording to the manufacturer's
[0087ks t r UetrPmngequentss () hgmat credl). R (fpFarebic it Sadphed wayse (mmd)
A% eﬁr&?a%%ﬁ%g)ny&% Q,gmteﬁ%\ '%F EXQE%MA ?ﬁxﬁmm%@ Rs mglﬂ?e whole-genome

Transcri pt Sense Target Labelilng Ass ffymetrix,
MUIFEZ aliggannta (IGralpiak 200 Nug®ibdsidr Ba4 3IRM Iy Fledisted known human

ren‘@% gﬂmkﬁéar e%%%@ﬁés 4&&1 c(nltrﬁ:\é H Qn%wn 1F0£%{nge&nc;m1tls%%rglls containing

usi ng conmercially avai
43.08¢ gometsrin 2.8 ur@ne@ﬁ@rm ANEtecDNAh Symttited ¢xn KlignmehtsgDhdman hgl7

gen?n? l Jefﬂi:se?l?‘et Wl Pbo.ce\secgaa n?lvaélelr(;%“nnaé 3S%P e l\xlerneQnapped to different isoform

clupram Uﬁew:cﬁimaefed sAll n@iNAscliposaso hg'lybmmd&&/ﬂatgre@tﬁr thoc Roalbdsss long were

RIS S0t o Ceankentod g Tobel el B L
ren@(@eﬂ frimefuﬁﬁerafoha&eS atioly bR itekhz &t | 0N nNEiSH Bﬁl‘cfe@ Iéﬁiﬁéks@@ Eeqﬂxﬁke tags

ours u3|n t he S station. Arrays
ﬁE%TééWﬁf@d“%"@ hye e 1&1’4‘? % ﬁ‘@iﬂ 5’@( ﬁ%ﬂe%t?défe’? é%t%‘za&h% é?hc%\lnd’imns with
carfoRRAGHIiR s@ﬁrs at;mg; Sof IAWaG@ AG) dert Qetph@busRinEhLa mﬂ of 213,736
intensity fil ion of alternative spI|C|ng

xR PR D081 SRRSO VAT & GEnEHa B O 150 ol BRAGRS %) had

ew@b@@ L8 6XdnPkippink, 1QY¥Q1 88 etdr@NRGd hRLASLATANE bQE8 e events, 5.930
In PCR reactions were performed With prinmer pairs

d@p@%@é afiggpatiaf Besphestsitoe ﬁéﬁl (26 rgonsdpg atesnatiznh epliqertes, and 175
(‘<1%) 2&%%\@&33'})@&19&&1{6 9&% i ({1@ [1 %Qﬂ %ﬁ%g%g b lc@élxhcap % A total of

er eso on ei th % agar ose
32@1339 ProbefBE frofthtbe Etffwrdtruﬁ\f Blugrm d?e&os tl&i wie @irrgsevvsl eviegpged to 208,422
cann 0 0
hu]ﬁan CX)OE? 1epr£%entﬁ*{\ép1t@g4?? gu CQThlég LF ‘*“!\/Qlelt%r a{é(‘? {00%1%9 n%ne and exon-
ie‘v(’lTﬁgnaf aktsmmefg@mtheesEL FiNps. walge cf@mmvedarmsaliah afquumammai ) whole-

geiﬁ?&e Fg@m%ent a(?‘l Rle@rA\ELL ﬂa N e X 2 r§ é“nﬂ Wa%‘xu actecr?[,[gi ogn :L)}e ?é}% -way vertebrate
M magatamgms:ms '{}Eglc’ Cpfan‘ﬂ"ﬂ:lﬂs ﬁm}iﬂ)ﬁﬁ X car®Faml I—@E?)Uﬁmﬁrlcdxmamﬂ edbtaiged from

nunber . of ( REAPf +].) exons t hat
the\}é(rsr‘dé"t“é’ﬁ’e YO ﬁ@fg’é ;@ BYHLY 4@’?% V‘%b?"fa&ég forplfginternal exons,
and ﬂ@iﬁbz(séﬂadﬁfsﬁﬁ%kﬂgthtfdnitﬁseq&ﬁlee mltﬁgﬂputt&d} @516-[!?’%( ER)served internal
di vi ded b){ the total nunber of REAP[+] exons in the
t

eXQL- pé‘rt?tﬁl’éﬁ é? f&} (9%?@ oa ataé)ocog%pfved-lfxﬁgnftlreh%nb (»\feéq %ogﬁhtutwe exons, 13,653

exdh© 8%l \Wad ledidBncdast KBRPKbSEL, a1S576 RRonENy&ENhucaliNi GerlsiRY alternative
the total nunmber of REAP[-] exons in the

evealspd P hewpabadyalioapigay erlics sifes. Ssiepshadyaligraalive onplice pites. and
ms'slémg%mg% ENncfife3Reci ficity was conputed as
Seauence Dat abases [0087] CGenonme seguences
[0088] hurhe gehghiPrpctdognd cahFgeds) andriagre SpavBic carbddimpais evhich can be
r e IS L if
use%ggr(;g?%ffem@ Sﬁfe?c%@é? q)f cal V\g}& %ﬁi’] V\%l eée‘ig%rﬁg aq:a T?eréqm%d herein.
Altad)ligg romnd §w Kalpqdimdmtskhav@ 063 dkeddsed o Mlkﬂ&)OREs:»ther embodiments are

pOS(.Jk gmdcéle m%egtn oF &% ge) i1 engl gel;,ffl](_ ?Lomg\g%g'g %/ Ofﬂll? this bpeuhcation The

\pekﬁmﬁtﬁmﬂﬁes(lﬂﬁ@mécsm @knﬁﬂ@om mmtnpgsma 286 @ndrhli @Salithat may be

accgfnpés%ﬁ%um *gr h%?r;?ﬁlmé{: Sf}]gltérggs n&engee ﬁ neg\%&tglglg gndo the claims are

intPrieCRSSed a5 thalifians: oldnemmi@eRtish hligk bwpireelcﬂaze m@@l péxﬁbn having
di fferent isoformclusters were discarded.

OrdHAPGHEY 1 $Pht7 FOh AR ¢ E@Fe‘%@%’i‘“ﬁ“ﬁ%n‘“@@@“ﬁ&s@% qe%ﬁ‘ﬁed in the

wer e

27
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clustered together with the known isofornms. Cenes
containing less than three exons were renoved from
w0 eoovlai7£onsi deration. A total of 2.7 m |l i onPGPUBYE’I073934
expressed sequence tags (ESTs) were nmapped onto the
17,478 high-quality genes to infer alternative
splicing. Exons with canonical splice signals (GI-AG
empoplinpgnts. theagmbpdignisenay fed otheedndt j Agrepdrun t16F aiagple. a high-
thr&lliﬁp& :%Qq@mtedgqu% higs @ole@aggan20@%%((@%%1&1@11"@@&11(%3@@%) that are later
were constitutive exons, 13,934 exons (79
mapsrdde peams-oTheiRgImiasks (pibAGPPIEE TBeqly9g thexulraa W@ﬂ@ﬂeeﬂ tags; using the
REXBL eﬁ*i@l* ké’nv@?ﬁﬁ% Hr%lit)(l o@n!ltg & Q@&lt Y s oV ent %achse'xgr’r)’Onghﬁle scores can be
exons had alternative 3' splice sites, 5,1
ploisbersa bratierall ot gtei tvémauessbbqr@ed h@rtnegue wad fOI ’Asalf%lwm eover, as
S C " © €esc
e FHAPRIE A PRBEH FRTE P Shou R B o8l g2 Ghglsf ethlTh doscrbes
herpinobeset sctially makhmmcﬁrfdyﬂswtpm(hbtn) Human Exon 1.0 ST
[0{}%%][ Zg 1X\F ée Ehéigg !’.% OésS%l?eng 8 at 041’1 ES}IOWBn’?dQHI‘S\)S’%/eIaHS PSG 1? é; \F}z Leﬁl\s(/jé meang for” are
intcoded @Xe ﬁnhte*pﬁ:ltedsmgﬁél_’i LEKt 1 mmees phinempht. heofekter frid l&ﬁltatﬂﬂnﬁrom the

spe%ﬁléiatxf)n %%Hﬂggﬁéd tﬁ»:% re?cﬁg?oma mm}@zé?s\pgojtegsgg‘lp? nﬁ{n{at.ﬁtl D ryrsenexpimslv

incRidghtr M’\ﬁ)&la‘ﬁﬁg‘ t eh¢ %@Mﬁés&@dl igrereitag beh@lh kind of computer, either

anTrol |, nmmb, rn3, canFam al Gal 2, frl, danRerl

’e‘gb“t‘ BIREY: 96RF ersiioese Ob‘*e‘iﬁ’B%‘%‘b%’(}\é%% WOY#b‘fB‘f"‘\A&&‘F ﬁ‘éf%’ﬁi’é?r may be
an Bltd] GBI GuWBF €018 RIduaCH @D Bhsedbdmpudr &iRBhg BXQRBSs XM Linux, or

400 bases of flanking intronic squence resulting in
may be g Mcingh £@PUres] 6 AYBPUB Y e R I hapdhsiscompuipp fugh as a PDA,
celPhork4en 1Bk (90% of total) conserved internal exons

were constitutive exons, 13,653 exons (8% had
[0080} denths BloZERENIEKbBPIvHtCT 1575 cExXBIHEIWSF elajitit Begh gr any other
pfog%i?[lﬂﬂﬁé }éﬁgﬁgé eﬁjH@ IIO%IQngYI%th%’[‘eS?deﬁg'gn @%Q)Hﬁ%@ I‘ﬁ%qllﬂn c.g. magnetlc or

l'ternative 3" splice sites, 5,046 exons
optggat. erznteicvmpBersipird deves i removabln dlisk68 n@é@ngdomefr happedtick or SD
me@lg o\%lli]e%r or &2 ks %eQ\gg%]basela%r E!o@;:r%é%{r%‘&&&&e }%ﬁ Stor: age (NAS) or
ues, nore s eC| enbodi nent s

oth@sedmm)kefn&@am di @th@rtemb‘v aiw&ymecbtﬁmcémp ynimgan@uma\t hieo h@nex over a
net gt@(e{m ex%nlﬁ@é r‘v]*vtlt%r e<erqgr8 %goéh%? dlagleﬁxeoseg%n% smrgtestutghklaeQO%aY machme which
aﬂsﬁ’tshﬁtf loemmdm‘mntcm ‘amﬁ tipapsaialids dardbddierdmvent or ( s)

hese t be enc assed wi
[003 Elec. f %Y? f* & ‘Fﬁ%‘“&‘b‘é‘g n%‘e 1&f‘1°‘<5ﬁ'h0“8<2é"cf?‘f‘*o‘%%%’ﬂ&& Cprpsiered that the
valeX affplre Sindrénsad 60 afkdasdll By DO% ewhd eflnktagad withhathe Meirhiags of the
accompl i shed in anot r way. This djsclosure is
prepatt égﬁ‘g’éﬁ‘wcno UHESSeBY ‘?r?“t fé‘i‘%& it HeecHicai e Rogeq: ntelitfey specified
loglcQl A%EY usdl Yhd Bbdite Cida0RnQis @kd BRI t¥ 8 WRbEPasBddght
be predictable to a person having ordinary skill in

6. thgngQQEfQécgéﬁnple while Affynetrix(tm exon arrays
3 et T

[00% g , me:rerogac oq}e é:?édel))ocytabir? [ d\?arﬁb& nuc elc acrga%etecnon
nmﬁb@hhhﬁﬁﬂ@hsmﬁmﬁmqmeMﬁma@ hﬁmhhmﬂu@}hﬁ&ﬁnﬁ@hemaaQﬁﬂmba array,

to identify e, t are

b e THhkT ST OBE. LR e AP ba ol PO JTEGE soform i
detkdiai ﬁﬂlﬁﬁ&zﬁ%ﬂ@@@@ﬁﬂe b@g@smgsm Rgord GudREARBr afdn@kquences, e.g., those

converti.n ital counts to a sort of score for each
nolEg BN Ph @%“‘f“‘ﬁ © & AHTES G- HePpNOtT BTN dosTarwisr hpgticic acid
calﬁ&cﬁc{nhﬁcéiﬁ‘?ﬁ%ﬂfQM@r&r aes Cdal BRIl SnddpebebBfor cell, or the like.

anal ysis. Mreover, as descri bed herein, the scatter
Tyrﬁp%p} bridizgtioq Lpmats c‘zaétnp%ﬁietSS%tpem APy \ph%orgl@]fwﬁlésrls or the like. Probes
carf &)%laryogau RShdBSRIsk clrfh@ﬁ]ceb 8684 RerB8 8y NALLACEMRLIY: BKScAMWMat are at

ki nd of scatter 0089] Al'so, the inventors

intend that only those cl ai mg_which use the words

"means for"' are intended to be interpreted under 35

USC 112, sixth paragraph. Mreover, no linmtations

fromthe
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specification are intended to be read into any clains,

unl ess those limtations are expressly included in the
W@ k@omsed47dThe conput ers descri bed herein nay bePERYSH0081073934

of conputer, either general purpose, or sone specific

pur pose conputer such as a workstation. The conputer

may be an Intel (e.g., Pentiumor Core 2 duo) or AMD
leapf pogiplly sRpOEBFIIAY (P A PEIVPFREGRSPIE HE)- LPRENS regprdipgyhybddization
forfatVRGH BE @04 GO IRE:ESK ctTameNf?)m%t @fonﬁ@y /@k SMdr Q@iyavlanua 1 (3rd Ed.),

handhel d conputer, such as a one,

Vol-dpt-é9!d Proogdiartr éab@r@f@rsaﬁﬁldnwliaaéﬂam e Yhrk. @008K (“Sambrook™);
Cu&rttm&oc&g m‘] ﬁi\éﬁscul%r EW}&Q any &Jil]ﬁé’l Pr, pg&ﬁm@uﬁgnt Protocols, a joint

'aneuage. The programs nhav be resident on a storage
venterd betwperegene Mvblghegifssaratsping.cad JangYilyhe Sewnipat er
dd e K. I . :
B8 &, 54 B ATRVARL 0, D1 ML B K958, TR o
\pliainge&(ﬁimnh dﬁa@e‘dstl\leg Wi thg mbeaaheckpﬁtcﬁnga‘fgeha( NAS) poteﬁ herein. Array
forr&at@ Ghd tecm\(osigy IT geg%g&lg :Hu S5y el:rinlgrge ne(f I\ aleédg)o&%gé)zc%ff\ &I}groarravs
Paivi A:h Asrag allafirmor& oV frefennt Ghdib@] s endumg 430 givakisdt dn tHreymology)

ActBE BB o b b Naisge TRy s w R o006 1 e BaEMidtourass

ParB B2 @akdbEse UAR IStaGiathcs VBbluRie 149 | MRRthoNBOENM®RBIoAy) Afademic Press; 1st

edl%{;ﬂo g‘iléﬁéﬁd —g(():el é)gg{]%;g 9%%“&?2?}&8& g‘gfly}/q@dlll ggeogg}a éélr?geﬁlé q‘nqﬁg-cfrﬂ(e:%aggs e&(’jlanipul ation
and €8CINR0Wi16f-Blbigvddl e&entioaRPNast i408135umnl; ea&oﬁ QH@ Musc (2004) A
di fferent range [ ecifically nenti oned,

Prigpee PiegeRsgieart %%5&@* pigayss dgsociafe ?6»65*6%&0? é5$%dpc%7893"321

LaSfRSeall @O@l}@@gam %@Q@%e&@l@@pe@@@ﬁﬁ@%@é&@lm&ml@g@l synthesizer and
Detection [0092] Exons of the invention can

ml@@ﬂtr@&?re@@@!}“_m AP uiRSAbLisherbping 2804 tilyet. é@t |18ﬁ1% 'gb-2004-5-8-

rssff%?&%l bH5 IpAd g1RRULBRE 194 RAELRESA (;Bé{ﬁ?ﬁah% ARN/CRR, 1SBN-10:
idization to a probe or —array, anplification, or

15&4‘1%%3%@%@:@00% iepdasra: eodietfoihmeet Unigprsial Pressn gt edition #
ISBQPPII%C@%S{’S%%(O rng}di ¢ %ft %6(52% dDQXCWQ&{rQ ZQB& @0 fEX ression: From

pr obe "conprising an exo

Exper xmenm tth e Ayodw
hceat1o1%C(L’&h? BE}Q J grdan (Editor)

0351%0(9236 %}B%NQ\ M&: Arravs: E%ry E}%%%&)g’ 1

5P®®fyamdmostlsmdél 354041 saEur opr ogeni tor cei |, or the
T at i t
(00, I%tt helpyrsi?% grﬁyrg egnboglgfe{nh e eﬁecg%mgg%\ zmgn lf%n?}&etléii eﬁog or a sequence

assBfigbeSiee@nh GOf. rRaspog, dDNA he e Lmn&@g Llﬁlﬁﬁﬁs o e @itle) and detecting
robes can_incl ude ge f‘ es. t hat

re
theé‘fslug%fs larg ]éﬁ%fll ggll es}algglﬁ,mn?p'l}gmga«rai} el me)iia ALY hcanon primer

or §1ﬁbliﬁ'€&t1@i ﬁiﬂ)ler ;ﬁ&t Wikl § nhGEgaragidngeydrel @h@iﬂé hb@fbrﬁlofsﬂiﬂﬁfeg from the
can be found in Sanbrook et al. Mol ecul ar A oning - A

OrgpRipH ﬁﬁtbﬁﬂ%’%ﬁ%k ( dhg pgaiex) or Wbtpex E[nrscan &5l c&mgbmeﬁtgxy or partially
corﬁﬁérﬁ%m#@b@( %Bﬁ’ %ﬁij()xmgp fetbr SR HAROKnc B WayBlekof iR hg nucleic
nmbr ook rrent Protocols in Ml ecular Biology,
aci PR}L" mp@@,g%py élpolainerasee@gthe negleis apie tqnp;&ztt%cgh%prgnﬁzrdp ffimer pair is
ex YRRl U 8 ﬂ;@& g@@ﬁw&a@l@@ @eaﬁml éo%tﬂ)hQ&lo é\%%e%gand R Gem@RE nucleic
John W ey Sons, Inc. [0093] Array based
aclﬁybgqn@mtzsalm @rphpfrro\ﬁh d@ﬁalroﬁéecé*o Hgenipbern thomsiongllyzdgtec o by a process
that g{c[{ﬁgs h rﬁ??ﬁlercﬁm %Hl 195 ng, ér§ 9&:81‘ msge&{ng i %ﬁigﬁ’éoa $irtH a restriction
usi ng probes corres onéL Ing to t'he "exons not ereln.
enzime gy réabitimatPs Raand!ysiec Pnadrelly: thesanyaigpregmdeifvlly @ pgriially sequenced,

[ d r P : :
ST A Sl A0RE) PO QB Py ic cv
reatMat(ROR5 ravarsEnznsoniptog P RABAER) cor Rgas shaid shctied (LCRusing nucleic

| SBN-10: 0121828158; Kimel and diver (2006) DNA
M croarrays, 00.

Xon Sequences,
né Meidpling C4mﬁxeige§nn'mltaapwuclieu echtswl EBBN-10:

t
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Part B: Databases and Statistics, Volunme 411 (Mt hods

in Enzynol ogy) Academ c Press: 1st edition | SBN- 10:
WQ1D82X8166; Prinrose and Twyman (2006) Pri nci pCEESH8/073934

Gene Mani pul ati on and Genomics W1 ey-Blackwel |, 7th

edition | SBN-10: 1405135441; G bson and Muse (2004) A

Primer of Genonme Science, 2nd Edition_ Sinaue

acihiselgten droasthe oparigyof PigipeicaBrRIRS:2s o gradao Bl P@%J%T BgR. or LCR

om%t r&:‘hnoléz%&%% ROGAMu@d ffasimfilreXddal €.c. QRERT IRMEER DNA (bDNA)
i gonucl eoti de synt hesi zer and m croarrayer

roleinGrEh BT forS(BY ficaRgB cPAs] PN Sombionk eQ@oaussmlyt gand, eg. in

PC ﬁ%otOJOQS 13; d&c@ tgbv’légc% aﬁd gplréﬁwm erﬁgmt gﬂ e&sg QsQ"'ﬁeirE@t’I@ss Inc. San
alysis Tool s roarrays Chapman

Dlﬁlgsmé\](@ﬁ‘?@l@sm%gm@mi aSt(éFd(‘ ORORYE Py [ae:)

‘\40?{%%%{ i’i!%?()ggqg?@%g%?ﬁ}@ﬁ% é’?é%é%émg ne\?l?%%}]eg% %&)Il\gaeﬁdar Diagnostic

m&lﬁa@mayﬁngn@smm@’a%ésy on: From Experinments to

[
0075} 7 ) SRR G520 AT DA TGS bR noa o
Sa@enek E:xmueﬁasll on Mmglmglahxroogt@u( D@(N.)querngJ@ﬁtdx&sn (reviewed in, e.g.,

Edi to st editjo ISBN— 415
Ch%’bﬁbﬂ] %) 8"%?%%‘% B Entodi© (%céfeé‘gs”?%ﬂmﬁﬁ%fe&b‘éissm 13-
40anpéd, faysb ngo.l; e dgxos, alomw“i)se(qa@ﬁ@m&esapgmaé@d capture for selective
therevvlthé.g., an MRNA,  cDNA, exon fl ankin
resequigRfdifc e Vb r G I kbR 2dnd “d@%se%tMn§2qﬂﬁ)s Fé’éﬁ]“%f‘i“‘hgff super-sized
res&ﬁ@l}u&oﬁl geﬁoﬁ*orﬁ)%m&ﬁan 4Bk YA v &BRs 1 43 oy R62.80nd Porreca, et al.
mxmlg an anplification prinmer or arrpllflcatlon

k208?>i e %mmhﬁﬁwa ohlaegeerie obleinepnarensr Rt Mydiodp i Bilrigo-

[00’9@]0]: Orr?ﬂ glf_:lnec‘rgil %t @ﬁi{e fxfaggf&t&enugfe&acwl&n&agrbeb rﬁk 99& @L@l the resence of
sanp e. priner or prinmer pair can be COﬁp ement ry

pargeulgaarpicainl the oupiiementampsitionsaierayi dhespriokidreiNA.oclP¥A. cloned

nudl&g [quu (@9%9 ES ﬁ&f&i {31:%95%& !nﬁ’J‘m g&@sabcl- %Hﬁ)(f ndcﬂ“:llct li(‘%\ E&gphhed nucleic
nucfei ¢ aci d i zation %y a ﬁriymsrase on

acig, etdethe lileg | Rktdile mepjaahr@ nuflie apnds neiudarg (*g.rei:mtof'pagrlclc iagds, isolation,

clomnitg %Q aengpshltﬁrgatm& aﬂ bg ?e}é%rl%r | Za Ieroérie]r c{n%%}n!m%{] GC it I‘ lIV?o‘lﬁnglaraC loning
Iecti’in@uastm%ﬁmdmn F‘.Km mﬁbixavdmraslf@ok&mrmh Ereagicl, Sam Diego, CA (Berger);

saffber By 1 GREBSE Y decord sprine

Haddp Lhte:onony Cbld&Epf1ﬁ§Hﬁb@I | NOERY E‘BrZ{yB@)O (OJSamikeéiﬂk-I I gerrddRrotocols in

el Bifien B oy et g B h B aiEag R YT R e Greere

Pu@mhiz fAsERtake@NInG adhdi JARA WdRy R SEAY, Mo IK Aufped wmr @@@3) Handbook of
hain reactio verse transcrlptas

CR) ,
MRSl MefpoducHAR FERME TGN B1eeh EGPhgeake (2d) CRC Pres
(Kﬁlﬂiﬁﬁiﬁ' sRcTi Weeliated homit @ﬁn&fogﬁma%m}@bleb'(&i) qg@owma Spring
nple as a tenplate in the PCR, RT-PCR, or LCR
Iia{b@bﬁ%‘%‘@@ﬂé@ TgaRapleY)substituted for anplificati on
[00@7}9 (‘,"Ql ugﬁle%@i%%g)pw f&b&)g%)ng QER%QE& co;{ Sﬁ&@ngﬁé isoforms are

for an‘p ification can be found in
set Aprgulsethe previghs wmieckences, agd, addrﬁwm m@w@@a ?al;ks @gis)dﬁagjzmdb@g;mi

£1|al% i Ea{)ig AR%‘)S?Q{}%(O & ﬁé%%a%%nﬁts)gg@ rép ﬂ'l(é&[qagon for cell
cul(Led]% f@@ﬂ1@‘@dahﬁ@c@mm1g@ldlfsfat@wdnd% thellif¢ Baerch/Bedvarl G

CajgléEolg\?ec gilggge)t iB Iarﬁls(i)% Oﬁé?mkl}bnf 1(%% oui ”\ggz P{g?r?asﬂpig& ) and e.g., the

Plablafigthoo kiaﬁm gl supplSBbht 1492 OSWO&ZLateE )%%ﬁoﬁ@gm@@fdﬂﬂm Inc (St

Lo%lxa %ﬂgég %’i’%{%}g%ﬁ n e%ﬁhgxsél or} %Pur E‘%e aré‘]ddets%ic})lggls ng ebs }si'e\%nev (2000)

Culirg bf ARBEUOHRUA MDINA] SE @ISR ThdhgligaysS F sy i(dyavid smdm{ n,
e.g., Chan, et al. (2005) ' Advances in Sequencing
Technol ogy" (Review) Mitatiofy Research 573: 13- 4Q.
See, also, e.g., Hodges, et al. (2007) "Genone-w de in
situ exon capture for selective

B -‘ L: ) KMethods in
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resequenci ng." Nat Genet 39: 1522-1527; d son M (2007)
"Enrichment of super-sized resequencing targets from
w0 b@ojeieh genone.” Na ? Met hods 4: 891-892; aPKiI/US2008/073934
Porreca, et al. (2007) "Multiplex anplification of
| arge sets of human exons." Nat Methods 4: 931-936.
(%0096] In general, a wde variety of nucleic acids can
[0088] andpyasiionofo i priesaire endid Jartt cularetexdngurifigation/protein
puﬁfﬂﬁtl&?ﬁ]&ﬁgﬁ BNGe 1€ RIRESH Rﬁ&ﬂﬁﬁ&%@ béla pTQ@ §)eanaf‘]/§1L Wele purification of
NA, cDNA, cloned nucleic acid DI\IAp
pro@g@rc‘@gg@gmh{&mepba%15@[@1mbg @ﬁ@ﬁ?@oﬁq@@p@1@ t%pgpgsoform specific, and
aheEHI:Q' ' g!e@ﬁjnt Ha(f% iff! Eﬂ‘i’?c%h%?andaﬁg &pqsdlldgﬁ melaﬁ)td@'”ulest?ught in R. Scopes,

regar I'ng nuclefc acids, |nc |ng etection o
ifecatyen. dpringsoV aldgoN, Y. ¢16A)1: Aguiasidr, Adgihdds icktzymplognol. 182:

Gui% |t£ 91%%%1 &%fganongﬂc]aggxﬁ%?%ﬁgggc. @E \ O%Qém I%ﬁ”ﬂ §1§ ;E/]%%F) Bglxc;sepaiatlon of

Proyadhsu Aeadi bR %adem BolRy esd, (1996¢ ProteBakleDbéygdnd Kghtion Wiley-Liss, NY;
QBer {3 ] Lifidpook, }cfrlfjalmfr%g ?}\}1}1 dﬁg’blhdﬁd Angal (1990)

Pldtﬁtﬁ B@ﬂ‘lﬁd&ﬁib}oﬁ\aﬁlﬁﬁyonscelFdacﬁp:ﬂl/-’n:ﬁbrdzlahi brar Predeay Oédoid, OR080 England;

‘%“ E digly proac] E{{‘ ‘IPB?%P{ Oxford,

Oxftﬁﬂtﬂmgﬁimb Scyent ﬁﬁﬁﬁﬁin%bhtzﬁibh I’I&mé@&@ @hcﬁlﬁﬁﬁn e Bf?[ﬂ%dét@:ﬁig:‘»prmger

John Wley & Sons, Handboo

Vegfe. Dot deit et P B e Dag cn oAt

and\/Rﬂ:biféhtﬂﬁn Sﬁ@&ﬂdﬂ diehnt Wosy- (Z@ﬂ kIQY ( ﬁﬁi)V\ % (Bﬁ%§&otem Protocols on CD-
Kauf man and The Nucleic Acid Protocols Handbook

HmamrdprssyN i af) the goencescied ™Sf5#1 ng Har bor, Hunmana

Press Inc (Rapley). [0097] Cell culture msdl a

7. apbiebedbnent én agf vogramentd dnfanmatiom Aipidiam

[009810f OrFTE. Ar&s st be widkatobdh tct frectipibears olkke mefﬂeﬁﬁhe esdmgd provided

NI T AT TR
theﬁhvenﬁxﬁiﬂ diffesmahspbdif oF tﬂatnv@xmoh @bn B&lnlpl@ttnted i@ eitifer f]&lﬂnﬂdde logic or
avai |l able comrercial |iterature such as the Lif
*er§’d |“*l§ﬁ degiRaerlcly wederptoedint i artcat A1Veyise of £ouByers éﬁ“l‘:‘m‘”e"f may be
em&bcﬁfmﬁn a Rl ihedia proBGm(cOlnpdRbl @ntalMidg 1601 SInGRetibRRETEr data that when
.g., the Plant CuFt ure Catal ogue and suppl enent
10&@%1 igte, PPy gerdieyred FaBPYing AP it AR AP Eff, o pRdorecording
to tﬁa@ Hiy §nuowo)%.s (,\ ﬂ§b<9ﬁﬁi'elp %11’) the A& BUh hidhig c@x(talﬁﬁlL T[%Ec iffhkSons may
is describ gﬁ Fr eshney (2000) Cul ture of
be d¢fjvaegH tca IUFES onpy ﬁu@dm@r BasicellyTieeding Bires uFo R FoWpYigyor a fixed
mel Q‘o1§%ﬂ§w EM [n%%ﬁl)ml rﬁaﬂg%é 33195] ién&?)t@ée?s% tﬂaﬁg GlcF RGeS es through a
noted herein, a variety of purification/protein
cmpwmtﬁameamezimtnn@@ﬂd@dg daweoaed prodmowpmparerthe art and can
1@& ap pf*it;eg sﬁogv %p% f&‘?‘daﬁor@ %11 Jr o (%Q cQ)f7OB l?atr {a{)ﬁp understood
]r respondi ng t
as ahigicbbd:’lpestuts Hat caairiead msiflmnmﬁpmn:médl@ 71"amdi/ctrh1etwowlkpoit 719, which
canng)tt er\éa % bg rcér? ! ete@ th s%gvlelf Iwong é"%(e(g E}?cgl% ziﬁ déﬂ)lr at) iocgrh thereafter
useSpode NopR1ue M@E k(ﬁ@red\he}&ex ()rleﬂﬁﬁt) IpgiDewtuadhabod Mhd’]zﬁd% émbod’v aspects
nzynol.ogy Vol . 182: QGuide to rote|nPr|f|cat
of REAHERI @ EPBS L PR e Y Gdb et fBG ST s @ compuer
sysBinosdapastiatet an700f cdieLdied OBY 76T, aﬂﬁéﬂa(:1nﬁfteﬁ$mes| 706 .aphd 711, disk drives

Bol | a 996 Pr ot ei_n_ Met_hods, Edi ti on
715 *e?%ea*@gmw Fleed m(ﬂ%éé CTHESBRET F? PEBRSE 1% may be used

to ﬁaﬁ@rﬁ@ﬁﬁﬁ aHSJEf&H@ncan@ﬁl&preMt a Hak-tyibs ogd] cﬁ%@&heti@l&%&) magnetic tape,
Protein Purification Applications: A Practical

soligp (B &l AROTIRIOT PFASS sTEROrEXEiBr dln BRFIGF PmbRHgFaidihe fiayepiiep may be
emBEHEL AN Gbie R ¢ SirasRBftl £k SRb1a00 oMl NOAS imefiaPic@8inlu@Rhtion port 719
Approach IRL Press at Oxford, Oxford, England; Scopes
(1993) Protein PurificationiyPrinci pI es and Practice
3rd Edition Springer VerSag, NY; Janson and Ryden
(1998) Protein Purification: Principles, High
Resol uti on Met hods

gsolution Methods
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and Applications, Second Edition WIey-VCH NY; and
Wal ker (1998) Protein Protocols on CDROM Humana Press,
WOJgovard74 he references cited therein. 7. EnboP¢D0SB)S/073934
FIG 2 As will be understood to practitioners in the
art fromthe teachings provided herein, the invention
can be inplenmented in hardware and/ or softvvare I n
may glip b ISE AP HEHLY rerive HEURRIPBhIRORS LHf 14 BPEAR sudprtpiem and may

rep@@icﬂt 131% ﬂyﬁé’@%%hﬁﬂm@ﬁﬂ)nkégnﬂcgfﬁﬁenem ed in either
client-Side |logic or server-side logic. As will be

[01ghlder sthsodvanHon pleo giay be ehbodied Bintvhadh obin Reginpidie thescircuitry of an
apﬂhlagt[o% Eec‘iﬁymté a@&%@xﬁf@ﬂlﬁ) Br :ft kn?&@ﬁxdﬁﬁgﬂe%s% ?gﬁ&gbﬂ[}) In such a
conponent con al ning logic instrtictions and/or data
casphiat invaetipnl ipadedeimdipddn agpprepr ugeslapdabbnddsgint@danguage, which
C & rm
SR PH TR PSS LR BB D
8.l 0 art —a.fixed nmedia containing logic instructions
tpgrd JL!-“':.:!A'“"-‘*”V:-" a user on a fixed media for
lﬂlﬁﬁ si CHIlIvepiidin gov Bews desaibed wih eUrprices srepifig eppgdgents. Other
emPRELS SR @ ﬂ)‘pﬁgml 99icSe bklil #Ghd 8090 E@rﬁaﬁﬁsh de: Afit& information
renote server that a user accesses t
appdigpaeUab eenerabis baerdillusiated a9 pdersopad C@Ifém¢ro§§wﬁv€p rtieggdigital computing
de FQPRBGRL be[% f2hiGh applRORR [ fEad LA d I d
e"appl ?lance0 { :f”gllJ t aﬁ d%\}%{:legﬁ‘ooatt ggﬁrm rg © data application. an
coulghthehudt ot da\snﬁ ap ogiavally applad sfaysionhertl ni;nanﬁ perahal digital assistant,
1
lab\o/ﬁg’og‘%g Ci%%}%%% unB 22# {@ggbe egco é%’] %C? e?gt?gg%égg?i\g/eeer‘xggé% %rgd e’mbodunents
destiibeecherndd ina ﬁﬂﬂiustﬁppﬁp‘apobss Kﬂi)ﬂlatavnrmhremeeaﬁtcelbnﬂ@echanﬂes in light
thcreo? e]l Ibgsﬂ%%g)gg %nsfhe tcag}maﬂ tu e%’ne \C/)err%og_lé %%1 Cl ]ghe aﬁt arid are to be
uacluﬁvdamtm fhe spinie artdygma /iof of tbg |ap1ﬁh atgapad adogs oft thaﬂamy

he i nvention is co stem
o b2 sl P ToaT ol F Ry S Bt rBmer i o
ap}‘ﬂileMi(ﬁeﬁaclle&g ang rofdiducedifisdd Griames adliatoangicapdis@fate Statement, are
~nonitor 705. Fixed media 717, or fixed nedia 722 over
incpipPRated by referggre i theis 8¥ITe% pr ogr am such a system and may
[01D8PT eSARtgeferBl SlohdPRd RLHiGRds, Ad NBYRBLIE MMliRents which can be
magnetic tape, solid state dynamic or static nenory

usegigeffec| ditfaisaict b ef @rpBaPrHEh Sorewrreral godntT Srfciiey h@@m

[01@@ odi z@l%oluéh %Qf' g énnoxﬁﬂ'ﬂetntsaﬁav% %&WQIJS&P% q@gﬂ Ofdove, other

this fixed nmedira. Comunication port 719may al so be
emmaew ajenpaspible] 3ndr @e ehveator st migot i thss to Hit engpepasgddwithin this
e ar Tof i S t

RSB AU LA S o 0 2B AR s
thamixyy be anippitgihed]in anothhiowey. oFhif disqjairute wiittedad tdhlee exemplaw and the
dal(c::n!l{%uh tterr%z% \781? paaV glgogg%cgtﬁonna a%tle{nlat(f‘vel %}281&?11&9 ﬁgedmtable to a
perbon Bavddy a;dcas_yesklm he ﬂnenmentl“om n:xmtayle bW héerbﬁcfﬁ»m@meﬁ eon arrays are

desBrgbrg% élégie e gd(F él%l%t%a rg) ﬁ] errsfeglrsl I%szljmt’ P]tgcf\a‘ciqg e Pgitc\é\@oughf*or chmpic a

hlcheiﬁrelhgmpﬁt%@fehhegj tecl&nq@li’k@ rboEmﬂcadll eaned Q)]lﬁ&itihTMUence tags that are
nvention has_now been

g G 8 6T e L PR B “EMBOM NG T g eheed as: using

theSHIRG &Rt cdelin@aRitffcoslts tol a doRt df B&r@fck eachRxHAITHes tHe@bores can be

a user digital information appliance has generally
ploferopp FF‘iaﬂg‘tﬁl‘ﬁt@@i ﬂ“&é“a‘?“‘ﬂ@?“s‘i?h%llbe%B??ﬁ‘ﬂﬁ‘@ru“e&ﬂ?\é(}%)““ tjgreover, as
des@lhigfldtlﬁlﬂ& Qﬁ@%ﬂt&%l&th(ix%uhl&amﬁ{@tﬂ tRd B8 BMYuter techniques described
i nformation_appliance for interacting wwth a renote
hergigtnge o Ri el PEKS 2P fdeimet ude such devices as a
digitally enabled tel evision, cell phone, personal
di gital assistant, l|aboratory or manufacturing
equi pment, etc. It is undersipod that the exanples and
enbodi nment s
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descri bed herein are for illustrative purposes and
that various nodifications or changes in |Iight thereof
wowRib/oba7suggest ed by the teachings herein to PEF/EVE8/073934
skilled in the art and are to be included within the
spirit and purview of this application and scope of
the clainms. [0103] All publications, patents, and e
[0186k entAlsp s imranioshiatepy fhatorhetharerslams WEHCE gsaifie Wordp | geans for” are
mt@)@@é ﬂoqo@tu'lt retéd%liéfcéb ngcany. igh %51%@1%51?‘ {/lbée@@l an iﬁﬁfahm%ffrom the
Information Disclosure Statement, are incorporated
speegfwt@me‘rten@téndeﬁ tp thej freade HtEQ piY ylau{m@mh’}s thiaee Bepiatfoap are expressly
f
mcﬁitd (P ﬁr:l% E:hgﬂswhl fgeﬁ I@%g;%ﬁkgi dcl‘JsS d{?%?ez? ?rggt%le !n? (gllgieorli com uter either
gen@fal elarpw: mgovatpeciie prpoe @emetpmuclg aal sodistetige dbe pfhrelditer may be
an (e ﬁé % ﬁ&lg %J Cﬂebhﬁw A Yaddd cc? :?&er%L Mi?dou@y(%’ 01 Linux, or
ee isclosed In I ove, er e |nen s ar
map bs 8 iMicant@hdotifigeri The norcwutf(rsn)avi ”iﬂHDé'ﬂd Hahdis il dooipbier, sudl as a PDA,
Cdelmwn&qgeed within this specification. The
Sp&Gi i dath on descri bes specific exanples to
[OlﬁEK:OprTheS Brogran®r @ayg éaetwalterg@alC tdaatyinmy dpelava, Brew or any other
acconpl | shed i? anot her s di scl osure |
PIORH{ e e k‘“%g%e B BIRIPAR W"%ﬁd‘ ‘#‘?ét ) %P??Eaggr“éed “ﬁ‘c Efd dggenetic or
opttoel GQY ek camputBigh-d HEeal heamenbialdi@rd atdduesuhhch rrﬁingﬂ'yt\tmk or SD
predi ctable to a person having ordinary sKki
meii‘ﬁew‘é‘?dt or VEETeS R RANPIE ST F%wi&r’f%‘%drf“%éw%“@%ﬂ S ?%fy”s}f AS), or
othef 8nesld hb&dml Br bihe embadi-neatisn. athb %Eog@eﬁ‘f%oiﬂhﬁﬁm Be run over a
may use ot her kinds of readout. For exanple, a
netwno@hfqr REASURI P AsetyBiet ey meeipicadiae FIpmd tadiedgenl maghine. which
allRE (HSRehi hchifeBchdy Olﬁ%%ﬁaﬁﬁorkﬁgéngé@kre@f e later
mapped to exons. The techni ques can be applied
[0188) ectViere o spdsdicDpmesicel sapue Aeaitbredrseingjsihayldbp eorrEagd that the
vald Erﬁ( b %&@a{b 4 Bg dﬁcl:&lsédat SOHNL; é QUIF‘ \éflﬁé wWhinSHO Vt&cfnﬁé of the
each” exon. en t scores can ot on a scatte
pwemopmdnaumhem?echnrqm@@mues@ﬁnbem%ﬁeﬂé{nwaﬁeﬂhs€ﬁwﬁoasmwﬁkd
iooalg&ex%lémeyt?t( g%gsrﬂh k?gg’cag‘«%%g 1L Q%jt l%?ﬁ %I B be M’lgm?&@etdt er
i'zation tool nd the co
technlques descri bed herein need not actually make any
| and of scatter plot.[0106] Also, the inventors intend
that only those clains which use the words "neans
for"' are intended to be interpreted under 35 USC 112,
si xth paragraph. Mreover, no limtations fromthe
specification are intended to be read into any clains,
unl ess those limtations are expressly included in the
claims. The conputers described herein may be any kind
of conputer, either general purpose, or sone specific
pur pose conputer such as a workstation. The conputer
may be an Intel (e.g., Pentiumor Core 2 duo) or AMD
based computer, running Wndows XP or Linux, or nmay be
a Maci ntosh conputer. The conputer may al so be a
handhel d conputer, such as a PDA, cell phone, or
| apt op. [0107] The prograns may be witten in C or
Pyt hon, or Java, Brew or any other progranmm ng
| anguage. The prograns may be resident on a storage
medium e.g., magnetic or optical, e.g. the conputer
hard drive, a renovable disk or nmedia such as a nenory
stick or SD nedia, wired or wireless network based or
Bl uet oot h based Network Attached Storage (NAS), or
ot her renovabl e nedium or other renovabl e nmedium The
prograns nmay al so be run over a network, for exanple,
with a server or other machi ne sending signals to the
| ocal machi ne, which allows the |ocal machine to carry
out the operations describedssherein.



10

15

20

25

30

[0108] Where a specific nunerical value is nentioned
herein, it should be considered that the value may be

WO p@weaaed or decreased by 20% while still stBgi/E§008/073934
wi thin the teachings of the present application,
unl ess sone different range is specifically nentioned.
Where a specified |ogical sense is used, the opposite

APLTCR i>$y.al so i ntended to be
ng‘%onpagz%imﬁ)l"s CLAIMED: 1. A nethod of detecting

1. al t er n@tuewRa P ldbe&ing AR @R NP1REIANS 8 Rork WRrREP hRIbiGlogic samples,
sanpl es, the nmethod conprising: receiving exon
thegnedfiod SSInBFiRfat a fromtwo different sanple materials of

@cei'vi?@%ion Eregz%&ﬂda%eﬁfolﬁftwci) Hiﬁ‘f@fegtsgainpﬁ:%gerlﬁ&% at least one exon set of

expression data conprising expression values of at
| ed¥¥ethree different exons; perform ng robust
K @é&ﬁ%k&&sgﬂ ﬁk%é&ﬁpr%ﬁn SRR EXRT LRI, BlledRfi@ent exons;
erein sald robust” regression anal ysis determnes a
béreaingzeégstregrees iagysiwhif kad peduwspmgicaniaianpact of any
Q'H%rl fn esEu% l‘tOQUSIS ?elggsz«!iérp %%[}J‘ % %gtiefn%géseg ﬁllle%ﬂzedqg%xgs%}oln Nhir qécglcing an
outliers; ana yzi ng sard outliers to detec
f alsmecpgshy dwkerpwishidémegrizedwatgwediquut t i ng i ndi cati ons of
é&écgmosu;. gu%tries],m,t hat are not false positive outliers,
said"f ndi CatTons i dentifying one or nore exons that
atiadyzalgtsaid paiew & Jetplaiseedsitvetonden; sal d t wo sanpl es. 2.
The nethod according to claim1 wherein .said sanples. . .
BV PR 8 it oRI T 41 iy B oBRE APl s PUfEs 310 incicatons
Thelen®y @ dnacaadrel bRgs that £¢ AteMalivaih gilieédbeswded ssam esples.
i nclude undifferentiated cells and differenti ated
2. cell S"Ih%'mém(% 5@2‘%1]391% B CES 1di| @9@1‘&19 sgihghlﬂgkls \Q{Qeﬁcﬁl‘\ Qi,fﬁs@éng cellular
exon expression data Is data capture om exon
dewslopresslisogesarrays. 5. The met hod according to claim1
wherei n sai d exon expression data is data read from
3. 0ne noTR SeEpdeRcRdiht by aiihes wh&ein The siomiibodcagcoudieR@tiated cells
to.claiml1 wherein said exon expression data is data
anUHEEpHAfEE%y sequenci ng and/or hybridi zation of DNA
and/or RNA. 7. The nmethod according to claim1 further
4. conpr i Biengethadorepatling ingaisal ghaxionaid xprresgreoniodddtais data captured
ﬁog%ixgl?rﬁggl%ramésdor%?#ﬁér rigr es_si on. . 8. _The rrelt h_od accordi ng
nprising: using nmultiply
_replicates of data sets for each sanple; sinplifying a
5. pai ri nfeHRRRESACELBR CexPIsEIEH AT SR FORFTIG d%%t‘%dag? read from
ond bt ksRubnck @BlaticAt €s separate materials, to avoid
requi ring pairing between each value fromeach of the

6. t vo Seﬁq%r Iantetgxm? aargps%&ngqg ecrléi%: Sf \QM rggl sra}c{] gxo%ete%eesgi l’el Xc?a@a is data
expression data orf one sanpl e et erial, ~and“d nedr an
detafni@xion seyupicgSinGfor bidkidizftamt DNy otdhe RNsanpl e
material.9. The nethod according to claim1l wherein

7. sal d afplyaldagcalif @Uldih 8 e alPcgh8tt: fal sepositive
outliers conprises one or nore selected fromthe group
ayAgliE Ry ng gpn expression data prior said robust regression.

8. The method according to claim 1 further comprising:
using multiply replicates of data sets for each sample;
simplifying a pairing between exon expression data from two sets of multiple replicates

separate materials, to avoid requiring pairing between each value from each of the two

separate sample materials by pairing between exon expression data of one sample material,

and a median of exon expression data from the other sample material.

34-
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renovi ng val ues whose Pearson correl ation coefficient
is less than a predeterm ned anount; renoving val ues
W@ b@v/ob@ve a studentized residual greater thanP@r/US2008/073934
speci fied anmount: and renovi ng val ues that have a
| everage that is greater than a specified anmount. 10.
The nmet hod according to claim1 further wherein: said
9 two bi Breotthodsseritias tcduipr | wherpn siif oY HtE HighfHiers to detect false-
po@tmé roﬁ%@k(éoéﬁ% 68 drsnckNERCRY ﬁ%ﬁdh@ybﬁﬂ RAtiank opeur al
progenitor cells (NPs); and said outliers that are not
featoyme ylgest whepee Bratsp ereelitige regifigiens edprs diep R s ie g ngdygiount;
Phfovid gvﬁuésq}naﬁ @1%‘ acsiiddggt 24d Q’sﬁﬂahg Qie§&ap§§§é@%@d amount; and
pl uri potent human enbryonic stém cel Cs) and
rasloving geleesttha deveal leysragg dnl s greacetbhsa ém%l)éd armqunt A
nmet hod of detecting post RNA-transcription events
1o(e g. Tfalnﬁ@fdaabddﬂan@plciamlmgur(he&m@mem s or RNA
rad%tlon% t are different between first and
6‘?”1%1 Rt @1“&‘ SAPPEE PRHROTRHBA" CORPPPISi Hrg? cells (hESCs) and

re@ﬁmpb@gt Rl get@doxRN(NFsgRAd estimates from at
| east two biol oglic sanples Indicating exon presence

S P ieiE XPH 8% Bin fasg rPositive PYHIPTY rgentifk BFPRoBPEEsE@ts; that are able to
de%@ﬁmlwhn%sﬁﬁ‘ﬁnsﬁrbeﬁpéeﬁ ;Q@Iﬂ%ter{p@i%h&) eﬁi&%ﬁi& isReh cells (IhEb(ﬁ) and
gene-| evel estimates from said extracted exon signha
estUHRPES! Fouidl Bageitgeitts dbael s; for a gene,
determining a t-statistic and a correspondi ng p-val ue
11.r epr eskenicihag of détadting @oe rH“iIfC—hﬂf&Bxﬁptﬁhﬁ c@NIH @%Sia@lérnﬁvaessajnﬂng (AS)
ene said first sa e versus s
gfid EENEERRgRRY upt 621 0RTER Bt I alferer)® B petes. the
megleﬁle&np]fsﬁfg enri ched genes, selecting pr obesets that
(1) rised three or, nore individual pr obes; |%d ,
?‘é’“g GEEITeS ORI SUPREeSIRBMET 57T §%7 § Olj’éﬁesaﬁ’ﬁﬁél‘ icating exon
angrebdrcd IndR eRproiSlog edradeahayeeackgrsaund in at | east
one of the sanples lines; perform ng a robust
Feigraueg 915 cARRIasIeMedels aj d sel ect ed probesets to
g&ﬁ}‘ﬁl&l% Qé%ejkfveﬁt‘%ﬁ'ﬁa@*r RHesS8Y &t&@t@@y‘g&l '@%@%@@Iﬁ&&%ﬁ/ said gene models;
between said first sanple and said second sanple to
fUehtgery EErElEEs? YHEXFE Mndal @OTEBASingr pyrlae seppsenting relative
an @Ary:ﬁ nént%?gﬁ{ré&lgﬁ Sf s%d éeﬁ@@ert\kkze%qg.,iﬂ i @ﬁﬁﬂl@%r% 's;h@ second sample;
reduci ng an I npact of any outliers to said |linearized
rrrlriessi-orite devtéptilaghsaridheduetaser s; anal yzing said
gogielﬁ)lgc%%x? %%n%?,%glltb%& gcﬁvlgisegsf tﬂgtz ) a:o%ﬁ %Htﬂlréce{;] hné?gg%éw%ua{ probes; (ii)
f abse bo@ized wethouttei erss saisdidi gedf caddeionsnd d@ntwefey idergeted above
onsn& ol Pr.obeset eﬂmefég)pse)s that are alternatively
iced %e ween sai C hples. 12. The net hod
a«:rﬁ:mnrmdngng rétosiC Fegiemmidrl aﬁ‘ﬂhﬁisheﬁ sadh eeledted @mbeheexsbr &cdranthe if some

exon, s !h i mates are obta g b CE

CoRBPFER NG B YRGS RS (B0 AR o AL aih spend sample

genehiliAvExbabel ed cDNA targets from preparati ons of

W%!eigmssid rlcﬂc?ussﬁ regression analysis determines a linearized regression while reducing an
impact of any outliers to said linearized regression;

detecting said outliers;

analyzing said outliers to detect false-positive outliers; and

outputting indications of said outliers that are not false positive ocutliers, said indications
identifying one or more probesets (OR exons) that are alternatively spliced between said

two samples.
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perform ng hybridization, scanning, and extraction of
exon signal estinmates on two or nore exon arrays for
W@ 200d/024476t and second bi ol ogi ¢ sanpl es; and eBCT/HB2008173934
the probability that each probeset was detected above
background. 13. The nethod according to claim12
further wherein: said extraction of exon signals ,
2.conpr i YEsMAGPIErTsIiAg Ol amahld fgderdesd stigrpsfracted exon signal
cstﬁ%gw&&]d&éwgUBQJ@H%mIMH dgl chip Analysis (RVA). 14.
The nethod according to claim1l further conprising:
eorRed PRRITO fromsatd spieletiypot hesi s testing usi ng
g fs y
B e O e DO B B g 10 ol ai m
paforuimgHebridonpn. shmgng. kot extheliquelFoge sighal iedentést g hp or more
OVEL ko BINRSHLCEXBAALLBEDALING, SRET C1 nd,
conpari ng a set erentfy prepared first sanples
t@mauseﬁepﬁmdnmﬁ@mEﬁthyuptﬁpaﬂeﬁwge@@ndeBahpbww 16.
The nmet hod according to claim 15 further conprising:

13f or t hghepitiRASERIind denlih fiy kRgeOVREah! di agnostic exon
alternative spI|C|n? conparing a set of differently
e

e FEFEtCT PT 810 sAFIle L B 1EPHE 5 €A pRst eenerated sigral estimates

en@ﬁﬂ@ﬁ&)&h@ﬂi@lﬂbkﬁﬁAﬁal?g&S@MAﬁUCh as Cyt-ES and
HUES6-ES, to a set of differently prepared second

sanpl of .neural ceIIs such as
148y 0 e B B QUL AP kel opGRLLE L DUP)
ageotith fog ntudipdd Ripmhdds Wkt&rgelsmg@@_hﬁmﬁ Hoahterexbthad toedject falsely
exon Si naI esti mat es conpri se expression estimtes of
at “FEds T&HF||IOH features, used to interrogate
expression of at |east 250,000 exon clusters. 18. The
15. rret hodtgaesshodiapgyrdies elckiml | furtheggeperiingach of sai d
i Ieﬁ%{r;gge g f&@mﬁk&lgﬁl erﬁ?Bxagﬁ%%flexgggg&gﬁﬁgt%@%&s 8 ;Ehuﬁ% a set of
metltnte popdehigst vmpleaiom stofiféraity psaind sanpl f@mpies
materials include undifferentiated cells and
16.di f f ergptuhetit@de@pdihsto cBin 15 hetheeioipdsiagcording to
claim 1l wherein said at | east one technique to detect

fog taspyBRSE PUECR(iYing BYalb SAgor SedoB AKCTBHIViPIE inge FRigRaBE @ set of

fr ametdngy FpMPd GRNSInSHdsNGnBfising ROBMIAY eMBIHAS WRMQSE (ESC), such
Pearson correl ation coefficient is |less than a

pr 8dévEF N e dTdRvuRY; Pemiifi HoiVerubs pepred Freped gamples of neural

st ugentiloz e asl iRk @y:0at efuHsBaP, anFiR8E-§ied anmount
removi ng values that have a | everage that is greater

t han a&lfpec&lf%%gco?cgr?u (G ddlzn]f IIT\Q' ergEt hoi 0? 1%r dltrggeé exon signal
cIa|n1 er cormprising: se ec I ng pro ese
estidaes edomptibe eki@gRios | grmhtee $F | ardtrt X1mflosn Praabes elt,cdl td Enterrogate

cell -t i isfies two conditions: i 2 < X 1J
X on oL b P PO eE R R oot | -t vpes | ang (i)

det ecti on above background (DABG p-value < 0.05 for
18.al | rePei @aﬁl@t apqeraeg feabim diewewrdi @rlonf celd] vympeled exon signal
estPfheE Chh e k 33 resfs,l% Usmah & OF | %ée!sﬁgnﬁf‘&! 4Bk gLIuQ&%‘.eS Wi th

Ive proboe at satisfy t condi ti1 ons

19. The method according to claim 11 wherein said sample materials include

undifferentiated cells and differentiated cells.

20. The method according to claim 11 wherein said at least one technique to detect false-
positive outliers comprises one or more selected from the group consisting of:

removing values whose Pearson correlation coefficient is less than a predetermined amount;
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L,/ (n-p)

above in order to be considered. 22. The nethod
according to claim 11 further conprising: perform

WO 2998264r£gr essi on method rimwi th M esti mati OPCHOS2088/073934

maxi mumiteration setting of 30 to estimate the |inear
function y = aX + b; for each probeset, conpute an
terme , which is the difference between the actua
EayEeyalgeidhat havegstydagtizadreyidrdl €repter hamt taseified tperat-ed
Fdetnk QR traciXkh 15@1‘%’@ &lafis @rcﬁﬂ{‘jt hBh QE}%C]@@& htﬂﬁlnes of
aand b; estimte error termvariance by se 2= S e 2
to. e nece of the predlcted

val ue, Tiﬁ n§th % 25c0, csne%tzf %“F%f higr <)01r)pn§ 2 (n-1)), where
mwcﬁfxgpnfoaﬁl,eik @ht:ﬂaen theuns@esngmf eqli0iarRtxg mg enecat cfekb{vpe aeduisfies two

ene and r ferre ndepe

SarriitesPib? £ SHabd 1o eI R Gar o Btz above
Xl b%ké}ﬁumﬁ)@@ (Eb“p v a(@c.(l: 0.091) al2Bplichtee i@ tdaadnacaritibnReitype .
to claim 20 further c risin erf orm r obust
PRGBS OF BV HETROHOF | F%?‘&Ptgﬁneﬁ/r“g@t Frﬁ’ﬁ%%ﬁ%‘bé%l sadishydls Rigyppnditions

|tﬁiﬁca_t:hrp&dﬁeébéﬁﬂm@érecao to estimate the |inear
function y = ax, + b; for each probeset, conpute an

22. term Crite Y%ﬁo%@cco%d1{1$ ug 1???“&60091%%1\4}@@ n the actual

val ue y the es ué X1 ‘fromthe estimated
puﬁmnl robusuregremtimnﬁhowﬁar\euﬂA‘\/Taﬂdelcaar@d eshixyatre ste@fiomsetting of
e erroE tern1vag|ance by se 2 S 1 2
an

qﬂpcsem%mter c,lmearfunc ipay \7(:?["1 ce of the predicted
t/cﬁleht&x pr&®eRet —coﬂ@ut(e rantern o, Xvhichni Yhe/difSecerfcA-bdteen i @cteal walue y; and
referred t er of | nts gene rated for
GoHE afties” wé&% %T%*anqlﬂ&sttlﬁaé%ﬁ%@? R R AEHeRAen A E e esimate
vabf@@kﬁs (e.g. = 2 in an exanple met hod) ; and nx S

XL 2 /n;, Sx 2 = n ", R i ne the Iev
63&111{.3”@1‘1 OF ﬁrrb &whatnceaﬁév qh -_2, ﬁ /_Ln ?\Xm esmx(ijue /thcg):zu 1@(:? ﬁ gredlqu value,

where a point has ever a } , .
caH:u—I étdcel f‘_rhbél é’lé ar‘i Qngz whe{e i 189%)(}1&0 nf(§§fm§8 ot ‘points generated for

each gene and p referred to the number of independent variables (e.g.. p = 2 in an example

o) 9l - 2
method); and u, =2 X7 /n; s, =12 (X; - hy)

The method according to claim 20 further comprising:
perform robust regression method rim with M-estimation and a maximum iteration setting of
30 to estimate the linear function y;= ox; + J3;
for each probeset, compute an term e;, which is the difference between the actual value y; and
the estimated value & from the estimated function & = Ax;+ B, where A and B are estimates
of ¢ and B;

estimate error term variance by s,”= I e;” /(n-p), to estimate the variance of the predicted value,
saz =5 (n'1 + (X; - ;LX)Z / s;” (n-1)), where n referred to the number of points generated for
each gene and p referred to the number of independent variables (e.g., p = 2 in an example
method); and u, =2 X2/ s = n's (x; - px)zg

define the leverage h; of the i point as h; = nt o+ (x; - px)2/ S (n-1)), where a point has a high
leverage if h; > 3p/n.

calculate the covariance ratio, cov; = (s, s.°)° /(1 - hy), which is the ratio of the determinant of

the covariance matrix after deleting the i” observation to the determinant of the covariance
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2l s )p /(1 - hi), whichis the ratio of the
determ nant of the covariance matrix after deleting
W@ b@oj2ckdbser vati on to the determ nant of the PCT/US2008/073934
covariancematrix with the entire sanple and consi dered
a point to have high influence if |Icovg -11 > 3p/n
conpute the studentized residuals, rstudent; =
/( g(dp‘}x \Qlﬂ”( the entipp 3)&@1})@) andm@y@r@(q{ ygnt E‘(Jnhargt) hg@ nzﬂuence if leov;-11 >
I(BpR-1) - el (n-p-1) (1 - hi), the error term
varlance after deleting the 1th point. As rstudent was
esRvid the stedenzed Sesidiakit rsrudent Eedi(s K bt DoWhe td¥T{ng) &/ (n-p-1) -
degr eespqf (f 1 ﬁ?dtﬁé%rr&a@ﬁn [ de Mer VReHE WRS™ @&ﬁp%%ﬁ@m was
h ap-val ue; 1 abel a point to be an outlier
p dl\@lbgﬁ;td as §mdem\ sntetitiollitioh vdét epiilegrasy oiretdesy each rstudent; value
cek‘)ayg,;@(gmﬁmlmab%& pl uri potent stemcell or
mul ti potent neural progenitor cell, the method
bbeipriosit fighean e optlierioif e <aill. detectlng the presence or
relative isoformratio of an alternative splicing
241 sof Ormﬁléﬂ{odw&éh{ﬁmg%éth&,a EelillNr s %3 pﬂh@éﬁﬁ stem cell or
SIRT1; MLLTIG or POTl. 25. The neth according to
mulipgieRh TUraf RIPEIREPT Chrpt PePdontisising AEe S%inle of sai d
detgﬁﬂﬁsthe ﬂ@le%&; bNGlafiNEisPHES BN A aferh@VE &Flicing isoform for
? lncluded) isoformor a smaller (exon-skipped)
orm 26. A nethod of determning the
C ferentlatlon state of a cell, the nethod
prising: detecting the relative ratios of
@@vae splicing isoforns of one or nore genes or
and correlating isoformratios to
W%ﬁ#%%?%ntlatlon 27. The nethod according to claim 26
POleElrther wherein said isoformratios are internally

contr | ed ccording to claim26

255 0t hepreuiarBieolia P cihot HPS B0PE not sensi ti ve,

thi loh1 gr inSi@fod ka1l deieecleicting thOpiesentest Migrean@xbmmgi@ded) isoform or a

qualifﬁ. 29. Thg met hod according to claim 26 further

whEPEIh S8 3 RIEPHEY T ve exons conprise one or nore

exons fromone or nore genes selected fromthe group
26.consi s 'mq@lo@ﬁf de@q@j:qiqg tgu[i{ffelm'i]a]jm? state of a cell, the method comprising:

detecting the relative ratios of alternative splicing isoforms of one or more genes or exon sefs,

and correlating isoform ratios to differentiation.

27. The method according to claim 26 further wherein said isoform ratios are internally
controlled.
28. The method according to claim 26 further wherein said isoform ratios are not

sensitive, during isoform detection, to filtering and image quality.

29. The method according to claim 26 further wherein said alternative exons comprise
one or more exons from one or more genes selected from the group consisting of:

EHBPI;
SLK;
RAT14;
CTTN;
SORBST;
UNCB84A;
SIRT1;
MLLT10;
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CTTN, SORBSi; UNC84A; SIRTi; M.LTIG POTl. 30. A nethod

of locating an AS regi on be detecting a sequence notif
waz®onr@red with AS regions. 3 1. The net hod aRCDU81008/073934

to claim30 wherein said notif is selected fromthe

group listed on Table 1. 32. A conputer readable

nmedi um cont ai ni ng conputer interpretable instructions
POfhat when | oaded into an appropriately configured
B B AR M nE 5 B B Y5t s
reghnsystem for anal yzi ng and detecting alternative

splice (AS) exons between two bi ol ogi c sanpl es
31.CONMDI i FeNEth@Ncd MBS (0268 3O hECEELMI MGir EXOREXREB IR LBp listed

data fromtwo different sanple materials of at | east
ondpde bxon set of interest; said exon expression data

conpri sing expression values of at |east three
32di f f er £nbomeXen ssadebld agHRMPEGEREED oPeItErommrpigrablo bikSductions that

regressi on anal ysis of _sai d exon. expressi on data; .
Wh\‘?%%?%ldﬁmg ar PR gotIsty ?&8%%‘@%11%?1"“%}% Y ‘é‘FWﬁ‘e‘?“sﬁ the device
to dpeRGAR hZReHah@OVigSE: MBhvhbi @ikaduci ng an i npact of any

outliers to said linearized regression; said processor

det t."s‘ . l;’ : ».c, errat s,»I‘, .‘ S en two
33 det ecting, téﬁ'dfgrt QA ,‘k%ra?hd R Qngoﬁi?‘?%ﬁg{g?cg?(%ﬁ?%;af%h% tw

outliers’to ect” tal se-positive out ;

bioprzecesgles ccorpripwit i ng i ndi cati ons of said outliers that
gr[; S}tenf?i%e go?'re%gw&g%%otnl e\é( regslil nl éa?arjt% m %\9(') giﬂ‘lernegi S% l%:ieoilr}aﬁer'als of at least
dent i yi ng one~or nore exons RAf are “al't @F hat'| vefy
spbhcedn bebfmersssai d two sanpl es. 34. The system of
CA b BB s B S e 0D LBl
3 Bgiwhesesdr sadothisg bk Segrazcibu delyundi tfiesenktiatLdndeh] S
and differentiated cel Ls 36. The systemof claim33 .
WHEFE AITEP ! BREH Sk Pressi Bl Hgta’ ﬁ 7 &e%fasaioar‘g]ale reducing an
fr apeX@nne¥RLEs &l @i lRkrRaYSregddion] Ne system of cl aim
33 wherein sajd exon expression data is data read from
SHEPTRETFET SEFIEREHEY PY B ™ari es. 38. The system of claim
334 WoES&r An3@ ik BNQNNBXRE BS&h BkedRtifvd Sutlthad; and
det erm ned by sequenci ng and/or hybridization of DNA _ ,
E 0| P@Feswugg_ttmghghgvgﬁse?ﬁ B Qtligriihaigare jpt fbse positive outliers, said

COMRdadld9dentifying one or more exons that are alternatively spliced between said two

samples.

34. The system of claim 33 wherein said samples are from different cellular

developmental stages.

35. The system of claim 33 wherein said samples include undifferentiated cells and
differentiated cells.
36. The system of claim 33 wherein said exon expression data is data captured from exon

expression arrays.

37. The system of claim 33 wherein said exon expression data is data read from one more

sequence libraries.

38. The system of claim 33 wherein said exon expression data is data determined by

sequencing and/or hybridization of DNA and/or RNA.
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sai d processor normalizing said exon expression data
prior said robust regression. 40. The system of cl aim
wa@eMezred n sai d anal yzing said outliers to deP@DUS2008/073934
fal se-positive outliers conprises one or nore sel ected
fromthe group consisting of: renoving val ues whose
_Pearson correl ation coefficient is less than a
39pr edet Bemy e cbs it uFheRepHgindal ues that have a
shyglentic adntaahduad «x3h eahekioh BaR pam&@laqwukaggrmunt
and renovi ng vaIues that have a Ieverage t hat

40 91 eat t han 1 S i
C| aim e@)\? b\m]teer}l eoif & amg aj av tem %a;cp f.nal 11(1:1 Sb%lE orltehg% Cto%ete& false-positive
outfibr Edrpisendne lou mare s@]ﬁhé@lﬂ@m q:hasgr@m coedxduag oh ESCs) and

nmul tj poteent neu rogenitor cel
B e e BraBE o Sss e St DUt RO RRRG apune
BXORing X piESEit0n% ddhatntBeerealabe gteatephedh gletivied ¥mount; and
di stjnguish b tmeen pl uri potent human enbryoni c stem
el "@ggﬁ‘%égﬁt%aw’dl Rifrase gt ssteaietirat SP&F%‘@%%‘P?“&F cells
(NPs). 42. A system able to determ ne post
41.RNA- t rEwsgstimp ol dnmeveriesite. g., alternative splicing
%ﬁ? lwc? \é% oﬁc ?arm @\%og gge 91%&}6%1)& htu;}&tl eﬁ)lin 70910 sfte?rg gﬁ hESCs) and
ween fiTs ond '0gi ¢ sanpl es conp b.
a hmgqpmpmwo®3§ogmmmmhnaﬂﬁkbMmhnre Ioglc nndules
salér%utlhfzrs ggaétxaorcﬁ n§t% garl1 ;lep%gllg%/flz :T(])H iers 1#811% n}{r Z‘%:o% élxgregﬂ?m that are able to
bi pledgiicels armhmhl echivazat plmg)oemo huipsire sehgenianehotells (hESCs) and
exE gssi.on L very h e exon data set; one or nore
8’%83@“?““ Aot P atd ﬁ%dule conputi ng gene- | evel
estimates fromsaid extracted exon signal estimates
42f or sab dysfeh eblenddatgmensdPoroR N A-tygaise ptiehetveptfril i ngjtegpative splicing
(Aitl)' fr%f&% 'o? tRll\.ck acﬁﬂ&n‘? I a@%&o&lﬂfbl@& &?Q’é’%k Ufrst! @rsg&ﬁg%loﬁ](%w samples
ative enri chment expr essi on of said gene
Cmga»d%flrst sanpl e versus said second sanple a
C ff to identify
§ﬁ&g§%&%vggﬁg%8§%§8iEhg%nﬂgdﬁga%glﬁgé sel ecting
p dob egetvéngt m‘aiuk( l@ceanng) eitsedd tcmreeglmt eqtiprags ifwdi wti lchaaiwo biologic
samp%és é#w:)tm 0 I‘GSE‘ Ce ancﬁore FESSI1O, fg hae eIe 131‘0 X n a% set:
gene nod EY & @ I} wer e abFeCPe§ aboveé °Bac ground
bMHﬁMKhﬁgﬁénﬂﬂﬂsof the sanples lines; an anaIyS|s
modul e rmng a robyst regression anal ysis of
b etk Tsn b SuliuRe 5Pt ARRET FoB0HE S iiedaPh 3Rl Gumaes
behaved gonexpedd 8dlfyr DeinseRrersmidg f dswbiis apd @r@fnding p-value
said second sanple to identify AS exons; wherein said

r oBRETCTIAY FAUNF BRI ICHSNYPE PEPr iR PhitfeenabeVrraaRid figy sample versus

reg£@§§b@pmm@kle redu0|ng an inpact of any outliers to
said linearized regression; an outlier detectin

Prdlent: epdpls| agelype SiPr il HETTe TRl vrpEEed 2engn anféfgf‘r enriched genes,

| Nt 8LLias 6ropRAu! iBacf Qo g@atﬂﬁlwa B &Rt hRN$rMEs; 3R Fere localized
outliers that are not false positive outliers, said

i néi@iatthonens dentd fop¢ Agddnendriingre dprabbaiers byclgound in at least
exXgRSI hd\@hpRE find! t ernatively

an analysis module performing a robust regression analysis of said selected probesets to
determine if some probesets behaved unexpectedly between said first sample and said
second sample to identify AS exons;

wherein said robust regression analysis determines a linearized regression while reducing an
impact of any outliers to said linearized regression;

an outlier detecting module;
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spliced between said two sanpl es.
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a false-positive detection module; and
an interface module for outputting indications of said outliers that are not false positive
outliers, said indications identifying one or more probesets (OR exons) that are alternatively

spliced between said two samples.
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