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In another embodiment, the methods of diagnosing or detecting the presence of IBD in a
mammalian subject comprise determining that the expression level of (i) one or more nucleic acids
30  encoding one or more polypeptides selected from Table 1; or (ii) RNA transcripts or expression products
thereof of one or more genes selected from Table 1 in a test sample obtained from the subject is higher
relative to the level of expression in a control, wherein the higher level of expression is indicative of the
presence of IBD in the subject from which the test sample was obtained. In all embodiments, the higher
expression level of a nucleic acid encoding a polypeptide shown as any one of SEQ ID NOS: 18, 20, and

35 22, is determined.
In one aspect, the methods are directed to diagnosing or detecting a flare-up of an IBD in
mammalian subject that was previously diagnosed with an IBD and is currently in remission. The subject

may have completed treatment for the IBD or is currently undergoing treatment for the IBD. In one
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25  expression products.

In another aspect, the methods of present invention also contemplate the use of a “panel” of such
genes (i.e. IBD markers as disclosed herein) based on the evidence of their level of expression. In some
embodiments, the panel of IBD markers will include at least one, two, three, four, five, six, seven, eight,
or nine IBD markers. The panel may include an IBD marker that is overexpressed in IBD relative to a

30  control, an IBD marker that is underexpressed in IBD relative to a control, or IBD markers that are both
overexpressed and underexpressed in IBD relative to a control. Such panels may be used to screen a
mammalian subject for the differential expression of one or more IBD markers in order to make a
determination on whether an IBD is present in the subject.

In one embodiment, the IBD markers that make up the panel are selected from Table 1. In a

35  preferred embodiment, the methods of diagnosing or detecting the presence of an IBD in a mammalian
subject comprise determining a differential expression level of RNA transcripts or expression products
thereof from a panel of IBD markers in a test sample obtained from the subject relative to the level of

expression in a control, wherein the differential level of expression is indicative of the presence of an
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SLC14A2- soFer &l éwm ef the gpyengjorp 511e4test samplefibtpined fmn ol epingnatian chtdect apidss | n
gene ejmdves SR cofdit Jorelal g m
Gene annot gt%:o o% coUBD ﬁgdelf}%pga ]?Pl %r v éﬂ{bogih%g‘ls Plg%r@t?'nfs ra(%ls%)"‘ul %&gdn IJlmﬁJlg in
domai ngwsheeisiiingPfierainal eum, Me@wn@@g colmshzsisgsnd&mgbvzqwghe sigmpad haon. clal
preg ei X ensti; s
f ot e oA BB At LAGhAl ol oLk Reed RORAR
TEX12- alteés“fhes}nfé@@pﬂdéglg@le arca gk he eculiedy inflamesk s shranieallygeidniadc  menbr ane
antigen-|i ke, pipiSk [ r [ rf
DEME- 6 pr ot e? n, Ssgrdrgs g égﬁiggvﬁg? %%??%%ﬁg%%{g}sn mb&% 4 rﬁér ztil'?ig %r%[ ali%g all
L0CO258Pectspihe invertion Hhmdstesginetiost ofwmessmmlsmm@g@nforerﬁbmwgt i SubfREREANB-
carcin fiYe |, I
Pt Mo T EAlrgy e HaRr 1% sBh SEec in R Sab A tRs M iyl Blicaive ;o
f a2 or of eEsewTedEe ofAdBPdnilieymanyyplng subiet i ewing Pigsy ©1 GXBaREsTf arflardar of 58C,
HEBP1- {5 Rideinieatiah O A protein 24,
LOC375180- oD aap, ons | 6?:3%?“ g&P %%glﬁgﬁiﬁgﬁﬁé&g%%grﬁ%ﬁdﬁ%gﬁem ng 2, AGXT2-
al ani negl yokyingther aspeetothe aresent izysation, cogyamsppeth@tad preatingi ac mpnRaliqnngubiesicini ng
prot ei Gn2n idNBRiencEQF 3h BHI A ar ly
28 member 2. Bfelencs OF 21 Tob) 0408, %%tg% By fhe ?%gggﬁg?f U LE2TL %;‘%
pai r ed e ingerfistegmingtiqorhat adxes setnelmkiamed frewelpe mammahanmmmt %ibtbitii é@ﬁsre@tldl n
A-30  CBQrdssidn FlMiiQIRSABRIS 0P B brinRAd ic
peptide CS:CLES clhem)kl né (OC- C mot | fé))ﬂlg? %gﬁ%né,gpts %Hﬁgcorﬁ,sf, g%?%e[dé%ﬁ RTAl
- i mmu n@@iﬂbﬂfﬂ? iarker describadi heyein, dhe prmmalizmspbicsicay b a@@@@tﬁ%ﬂt @dlBP therapeutic
M3C2716Qnhypot hetical protein. 10Figure 26 depicts fold changes in gene
expression, conparing non- inflanmed CD and control noi d col on bi opsi es.
Figure 27 dBpeust %anOéwnt: engetBods rpf drepiéngeanptBe) iy @mammaﬁfpawbngt inrrfeech thettofind
non- i péhARE @QCM h@ff‘cf%lnf?zﬂ e;?f)r@s@%'nQ%l @(E%@ oo lnbMSik & aﬁseélcgaﬁﬁ’%r GRIrON
anal ysi s of t e |IL-23] Thl7 dy Crohn's di sease and trols.
The | Lo nekipeikidys Selecigd frmt ed; o{#) BiNArragsripts ex pipesssipmprodictsabmentiof erernr
ol ecuhg® geﬁesqae@t@@ ﬁ@ﬁﬁnfa'i)ﬁl 10 epf%s?t' s@épl%%ﬂﬁ{rﬁa %gmbt‘ﬁe bt d oL ﬁptthé tet HSiop CENE
0

expression is showl as box- whisker plots. The boxes are 25t e /bth
cent i | Evel'pha cpniroh avhsepimhsaid differentigh ls:g@hoa@wesmﬁn Gonditatiye plhe prspanes efchntIBD in
cont r ofhe skt iHdm WilibiAHE fesCianti OR S &ﬁalﬁé‘amﬁr@fia&rﬂm@@ﬁng ﬂorkfaidasﬂﬁgctqp BLQRRi es.

Fi gure 29 illustrates the expression anal ysis of the ‘aut ophagy pathway in

Cr ohn' ¥neHNE @fﬁleIBQﬁhFrmuﬁ%%ﬁ@tr dn all enfpdiraantso thin a¥pressian Fanehof winteleig agig encoding

exyy es5ba9pep§deséﬂgeoﬁlas% BRXs HENOS! kS, 191&1‘2&@%' d, 2@%9@2%%%9&' was
observed th enes that were éxam néd with ATGL . ATAD and

AT bei ng B’o%vﬁlie 911 ﬁ’tné 1xer, 1Ay asthodngiretting am dBP compriser @) ﬁ«a@rrrynng that the
upr egu |

2P acheeaaon e °{@&§?§ AL Rt S R i
25Fi gubeor $0 R (tanseiingney xpestianpregusts theseobpEeng & merrceaesrielesed o Jebled ina
cl ust efe@dadi¥e %&hltn&?frbrﬁ lthec‘sﬁtj et n@l'b%@ﬁ%laﬁ@@ tlféqg\%pbﬁexpfegst?cﬁf if13 calgf‘ol avm% e

along the top of igure: controls (e.g., nbers 1- non-
i nF anedreciovelmd r%@rﬁ%swe is jrdicaive of5the presengq Pt am)IBDu lnfthmémecc@omrmmﬂs t4ss,

45 495anpfe Wad obpiined AAHA (@P a(ﬁlll)HStCH{;%{Oeé}(ﬁﬁbﬁg dn SRR Sndhae of4ag 1 0] th@lgpeuﬁ@d

59). On the right of the figure e epithelial cell cytokines are

annot atgsat: Irpld e@@ﬁiﬂ@@tsofhe lpyyes dayelaficupresvion ol aerléinagidencediog dpviyreptdd showmn
measur HADAANS tihf arithmc key. Detailed
Descri %ﬁngghﬁf%{lahe I nve?fe?%@%%eif’?ﬁlay?%ﬂg dbﬁﬁggésagdefl ned ot herw se,
technical and scientific terns used herein have the sane neani ng as
comonl y understood by one of ordinary skill in the art to which this

i nvention belongs. Singleton et al., 3% D ctionary of M crobiology and
Mol ecul ar Biology 2nd ed., J. Wley & Sons (New York, NY 1994), and




WO 2011/ 011339PCT/ US2010/ 042487 Mar ch, Advanced Organic Chem stry

Reacti ons, Mechanisns and Structure 4th ed., John Wley & Sons (New York,
NY 1992) ,wpnowvidessene skilled in the art with a general pguitdeomo4rmny of
the terns used in the present application. One skilled in the art wll

recogni ze neMFAREr RESERETR serberiment; G setiofs efdreaing aadBP comprite (ebdaterpdtingsthat

descri tﬂﬁdexbfélés%lﬂlev%f Gl o OB Hlorfe Bubleie Acild§ edBEinP bACH BSre %Blyﬁé}ﬁd&r s%&@t@& from
i nvention. | ndeed, the pr esent invention is in no way 'imted to

met hodd 2Bl d; PrHbRNA| tenseats oF Beessimp Progistsibereaf ofpnq erangse eeemelqcmém Bable t he

foll 0W|1rlﬁ at t@é’t@ﬁm EQbAakl Rt 18 lsMect is higher TARiVeaH The Tl R TRESRION 102 WBhtrol,
di sease" " is used as a collective termfor ulcerative colitis and

Cr ofin' évheregeae Blghqxrltvr%@fgeﬁpterﬁeont igindispivef dhe nipsencgeh an BT jn the pubiiest fre whicht wo

differ %{Hteﬁrgainblee\ﬁas Hitddei n AOIARYAirkdpe Afet ﬁéﬁe?tlé\ﬁﬁ of §1H)9J§s1@1§ opgtncdp%c acid
necrosis of the surface epitheliu focal accunulations of |eu kocytes

adj acefReodinegipalyaentide shorpas any qng @f 3R 1) MNOSa £ 30andB2 s determined.aepi t hel i al

| ynphocyt es 1{ {Jshe) préfefed Ghtiolinnl¥BGE mﬁﬁﬁ?apétﬂg%g&ﬁ is dn\:' o b dr bRl bfhinbiRefINENT

as a singl e disease group. The term "Crohn' s di sease” or "CD' 1s used
her ei n acertiFesteapidiagd a0 ERIAHIOBYDBTFSSIYRASER ng chroni ¢ i nfl anmation of the
gasproi nt esty @&Ias%é’c@@ﬁe pah1QRMBIS nfaﬂée?stcﬁééués&f SHRVTRLEGM 1H§Hﬁtohsyofi11fefn%fgta% Bhe

i ntestines, but occur an%/vvhere romthe nmouth to the anus.

di f f er 0 # mspAmakian ppbjesht Ingons crobpilimenta thegnammalian qubiech isowstshned| againgtythe Banelf oft he
I nt est iddersWald lif MB PrdsEheO bY &5 IBTH RERtBhMe® IBNRhdra O;ﬁﬁtu! YIIRLs) RRYSR addhtstdipgase
is often discontinuous, i.e., severely di seased segnent$ of bowel are
separ atdéﬂlsﬁerddﬁteﬁbparently di sease-free areas. In CD, the bowel wall also

thi ckens whipeh &AGedieRfkct ﬁleorﬁ%n'h%n:b&@ﬁts G Al c&ﬁﬁsﬂ%\/ﬂeo&rﬁ&k #f(1f bdtfabighs

and _fissures are not unconmon. As used herein, be one or nore o
sel@r apukicreagenss apb projorol;n@) geNersg Wansdaiption |bpﬁ¢rtreagple$ﬁ anqi Ipeasesslsi ands(3) APEBct s
the il gumRrad@edtfhdl tgt%l MEAZI tfér'i')@r)f@nﬂﬂgethé InSthb@&fdr 86 Bydnhi6n. '"hﬁlﬁt)may comprise
gast roduodenal CD | anmation in the stonmach and the duodenum

jej unoi‘lﬁtéfftt‘il"é’a]("élﬁé’tﬁtlvlsﬁaﬁt‘,’ﬁés of inflammation in the jejunum; and Crohn' s
( gr anul omat gisne eﬁf%&ﬁﬂeﬁt (h%%laﬁé vﬂ'fofs@&i?@reﬁtﬁ?e{ﬁésﬁgn Is @ﬂcﬁtﬁttbé'&‘)an BO & dn€ o hore

"ul cerative coliti herein to refer toacondrtron
i nvol vPRgCeE23; n??(QHr%tt Mﬁ]@fATﬁ@mar@BG‘ﬂPrt AIG3nATHE, rAEG o2, ILE3Batdrettys
) U@mﬂ;lﬂ@foﬁtﬂe&oan inflanmatory reaction primarily involving the colonic
mucosa. The _inflammation is typically uniformand continuous with no

i nt er veni ng TAFss 38 drthsp prbadimeiisolathe Breseny inventipaaill| becapparent de thaes pf erdingmyy pt
epi t hekikinm @egt.submucosa are involved in an inflammtory reaction with

neutrophil infiltration. Utimtely, this reaction typically progresses to
epithelial danmage and | oss of epithelial cells resulting in nmultiple
uIcerationskﬂ&tgﬁﬁgngﬁuﬂﬂhﬁﬂﬁmas|a and | ongitudinal retraction of the
col on. The term"inactive" IBDis used herein to nmean an | BD that was

pr evi ously Ei@gmds‘é@iﬂﬁ th npeldicvacidiabqusnee (SEQUD 8i6):1 ), encodingnhesaro ARTARI s
%n ﬁgl%é%ist to an "active" IBD in which an individual has been di agnosed
% a ut has not undergone treatnment. In addition, the active 1BD

may be a I‘EFigﬁfeemﬁeplﬁtfs the R0 8¢18 |s¥qubnag (SBQUDANO: Z)r&@t)@éti bBlet MRlcibagidgone

into rem ssion e. becorre an 35 |nact|ve 1BD). Such recurrences may al so
be ref quﬁ" @’frér n as "flare-ups" of an | BD. Mammalian subjects having
an active a rrgnag? y S up,

which is a g£ od o 1cgéer ghte}%g%g{asge;gg&gc&%qg? NBe} ?ﬁe)étog%k tthg @K{)é’t%?

correspamdupl f thermmomeCCE2 p@eypypsideny occur in
%@/011339PCT/ Uga‘%)lO/ 042487 respanse to severe i nf ecti on,

tions, P ¢aderidts dag nuglsis: FORICIE e eEQ IP g7 6IF°°éH\Bi Flt?nﬁ?’grl?ﬁ'@ﬁ

fact Or&anscnptoftﬁ@ﬁuﬂtﬂ@bﬂf@%%h@% iqd. s used herein to nean that the
expression of the gene, or RNA nol ecul e or equi val ent RNA

nol ecul es ehiudi hglepiots the anvne apdcs‘equermse GSEQrIDx NiOnS)senbodidt Isy thermebdi¢ we¢itdy of
5 one or roteins or protein subunits is up regulated or down
regula?@&m“§d§ﬁQ ? expression, level, or activity is greater than or |ess
than that Op%’ﬁfé/ §Qlleb1@tstth8 afhgehGE s@&uetnt!@ (SBg ‘IbaN@r 3 encoded By clBc acid
"inhibit" own-regul ate", "underexpress" and " uce" are use
|rﬁ%rcﬁ@ﬁqe&bﬂfuaWd4nean that the expressi on of a gene, or |level of RNA
nol ecul es or equival ent RNA nol ecul es encodi ng one or nore proteins or
protein subunits, or activity of one or nore proteins or protein subunits,
is 10 reduced relative to one or nore controls, such as, for exanple, one
or more positive and/ or negative controls. The term "up-regul ate" or
"overexpress" is used to nean that the9expression of a gene, or |evel of
RNA nDIecuIes or equrvalent RNA nDIecuIes encodrng one or nore proterns or

. . .



The term "prognosis" is used herein to refer to the prediction of the

| i kel i hood of | BD devel opnment or progression, including autoi mmune

fl ar e- upswendiweacisor ences foll owi ng surgery. 20 Prognostre/usacionsisar e

t hose variahles related to the natural history of 1BD, which influence the
recurrence ragus 7HfSutheonrles asuk seguence @«;d/ R YO caceding lhypwa (REL13
dini C?ol ddeters that may be associated with a worse prognosis include,
for ex np}lﬁbg? an abdom nal mass or tenderness, skin rash, swollen joints,
mout h ul cer Figuaad@ depidi thegamisio (agid glquerge (SEQPIANO: Ry ersoded b\t nhdléic acid

i ntestine). Pr%gghu?s ic factors may be used to categorize patients into
subgr odfpReRieHl férent baseline recurrence risks. 25The "pathol ogy" of an
| BDsi ncl udeg; i | j ant.
| B0 pat hol ogtirs RRpRar e bRl s FRIRIS B RO ) b hulnaf PRI
syst empolypepiade (itofsrin 2)es t hat can lead to chronic or acute inflammtion in

t he absence of any known foreign.antigen, d sequent ul ceratiqn
Clinically, Flcl)%ff r@d‘?}ﬂ%{%w&‘g%@ﬁe O@r@ﬂ#ﬁmi@a&nﬁ%ﬂgg pnap AL ng
in a choBpeptide(Ndf&di £t abl e course. Bl oody diarrhea and abdominal pain are
of ten acconpani ed by fever and 30 weight |oss. Anemia is not uncommon, as
i s severe fdatigwyed] dspicisttheramirocasichsdquence( 88 IRGNO: biheaceded dyghenudeiaauide
artRrit}] | abnormalities in liver function are comonly

4051 g Jiigudd.

associ a During acute "attacks" of IBD, work and other nornal
activity ar @igiseibl Uspictomasahitbacidguéict €SEQ IDAOEINY eh&ode@ R théthiA&d aciline
aetiology of these diseases is unknown and the initial |esion has not been
cl ear | yedonssRiFigans Iowever, pat chy necrosis of the surface epithelium

| nor eased nutict -onoh ey BB i RRER sbR.D AR e R s

subset polypeptideeen descri bed as putative early changes, especially in

Cr?gn' s di sgase. .2011/ 011339PCT/ US2010/ Q42487 The term =

"t f2at ment " Fieel deRicty Hiapming agidasannce (REQ ARNOHHY eprasdish P dbe necleje acid

pr evenkgfied& sEEgHEeqs. for 1BD, wherein the object is to prevent or slow
down (Il essen) the targeted pathol ogic condition or disorder. Those in need
of treat nenfFigurec lidepicisobe mkcleaasid wequenea (SIBD [RsN@el ) asoding denmnoATGE0
have an BDto(f those in whomthe 1BD is to be prevented. Once the diagnosis
of an PBBPRAE5been nade by the nethods di scl osed herein, the goals of
therapy areFigard réldgacta it dHinb asidkequdnRESBQ ID-NO:16) endbded BY he@RIM S atidat
are suitable for use as an "1BD therapeutic agent” are knownh to those of

or 49 nasgausreq of Higured§. art. As described herein, such agents include without

agent o, The T F Reufi o Bicekld, fERb el uf Mo ETHRSHIRIRE B Gipect

suspecbpdgpeptidhavi ng an 1 BD, 10 known to have an IBD, or known to be in
rem ssion froman [BD. The test sanple may originate from various sources
in the manmiigEnl Semds the aping gridgequgnes, QﬂD%I@atSb grcodpd b the rushaie acid
serum Séqugﬂ}eoﬁfqgﬁg,”pone marrow, nucosa, tissue, etc. The test sanple may
originate froma tissue biopsy of the gastrointestinal tract including,

wi 2hout | i nFigatei Bhdepass thediunlgicazidsequersce (SEQAESN Ont) rgcatih @hurhas AT6 1612

si gnoi d Lcol on tissue, ileocolon, and termnal ileumtissue. 15The term
"cont r PP %Crontrol sanple" refers a negative control in which a negative
result is expgfizid ich | ' : | e.
Cont 10l 5"t Pt 2 Spfetd i GBI ACE BQ I NOREN chocf b oo fttest ATE

| i mi t asgayancexpfdagmed9%nown to have nornal |evels of gene expression, a
sanpl e obtained frqm. mral i an_subj ect k of. to have an | BD, a
sanpl e obt alhl%r(? é b gﬁl?lgts gﬁ?nrrl Flle]e?nacé‘ﬂ BF%FPC?M Iﬁof\@ef Romeading Lumany ﬁ@?B may
al3® bpolgpsaiipl e obtai ned froma subject 20 previously di agnosed and
treated for_an I BD who is currently in rem ssion, and such a control is
useful in dBigaierA2iepirtathy amine peid sequente HEQ BDNG:23) engofletby theonickeié acid
rem ssj [ Lhon, the control may be a sanple containing nornmal cells
t hat h%e&ge?‘{?e%fgqa%ggg?ﬁ gin as cells contained in the test sanple. Those of
skill in thBigamret23uilistrataphisemhrblecl@toiag of RAkindlial Bidpsiedhem ffafialetSeith Orohkre
present. i nvention. . The te "mcroarray" refer, 0 an ordered
arr angélrsr%a At angfcoﬁtfl%?'i Thedatn @“QFFCSBCWMWE EI,OPSZ%‘”’ ot gP%ﬂﬂnV "E@‘I ’*I;Pﬂ}g‘leé £althe
pr3bescononls avitidsinglateninal ileal pathoRgl afidronddmitiviUGHEDC i vi®, had \Maahal Y&eEhal Neal
singular or plural, generally refers to any polyribonucl eotide or

pol ydeoxri bonucl eoti de, which may be unnodified RNA or DNA or nodified RNA
or DNA. Thus, for instance, polynucleotides as defined herein include,
without Iimtation, single-and doubl e-19t randed DNA, DNA includi ng single-
and doubl e-stranded regi ons, single- and doubl e- 30 stranded RNA, and RNA

o o,




5characteristic of viruses and cells, including sinple and conplex cells.
The term "ol i gonucl eotide"” refers to a relatively short pol ynucl eoti de,

i ncl udi ngyvowntiauds9ol i mtati on, single-stranded deoxyri becwaseabioams?
single- or double-strgn?gd ri bonucl eoti des, RNA: DNA hybrids and |

doubl ePdpelaggree pikgtered dibe §oh S wd conirwl patietfs Areganatatedyyish e inflamentionatps obe

ol i gonufel ®wesy.dBf. degfee oflpRBulSIRtAQRIELHh RY afd 85 G8duldiBh Medfured RIbIEXSHTYE
usi ng aut Qggi{)ed 1(?@?' i gonuc] eotide synthesizers that are conmerciall

avai | aBPaRiiggpeRes kave StP JEReS apnsanse thhridrrpe this,separation agd these bave
et hod$een! hiighlibiited @l sbIRY Iitleto8l- ARaREFIaRARK] PR B b e dplegifitd. ques and by
expression of DNAs in cells and organisnms. The ternms "differentially
exp? essed g&igre 24 depi¢te feldtchangeydn cas sraessian comparing £ bippsies yorsontygls.c h
are us Lt er g . f . ! [P 4 & to
2 b ghom MLERBRDSAR I enhf 268 21, 300G £ REP e EARERS LV oo A bR
speci f homblog, M0 %Bcaltiumsbihlfing protéin A8t AYETNIP 3 TISF AKY iafedacting ipfotdin

nor nal _o ontrql .subject. The ter al so include genes whose expression is
acti va?eEJL'%O qﬁteﬂF‘&ﬂ%%’ if’;‘ I fagter (coma erﬁ?ntbliK@@Péntpogqs%@sv‘blfa%fgétf‘éla?@mel

di seas Y t lpat bi fe td | be
Gl ¢ hor ConetrelbiSd SubB Shehe st CHECSETD! CRPR. (Bl SEBERRAE ey, |

or 19ray répegsitibp eomain) ledting repenhérating plételeriged d gammad- tPancreatitii-dskeciatad protein

ol ypenpti oduct ... Such dif e may be evi denced by.a.20 chapge in
HRNA | ve&E?eg AP ERIon, gL ﬁ JoSFer O%lPﬂ‘g%n pwﬂe}/fﬂnb‘m rfBerBQ‘gra 6,
pol ypept 3depo(385- @KRAGWE - G f1er Ofhdtethe If1AC PEERIBS TOUMARYMIGID 7464 Potein

conpari Son  of expression between two or nore genes or their gene products,
or a ce@painingofousfimmmoglebplie () domeninsy PYIMPS onathizt meteHoprotsinase Fokd igEhes

or oduc FARFA A8 EHE' G din R B PR R AR i R - R i frgeba™

subj ectds GLECSFINGCir ge A calich@dSéepetidhas, f | suabdhydase-td3benitbon bedmEiay Mefih,0US
25 stages of the sane disease. Differential expression includes both
quant i feeriamilyasegher %s Iiud) factpri v complementh nA&P-i Rreprratginipe rsopsessin-

cel | ul i 1t j . | 51 QR DIE for
e R S R R N L R N i

di f f er seyuenides? aneogeue BISC2HA i sobas earsicafasily Ear XRRA 1p K-pysadntion hesistance

her o PSOAtcH 1} QKBRS prbR gl PBie Se) KHCk Jotin £5%. rhanceb PR 1
abggit &é@t%sﬂiﬁ@ﬁﬁn@faelifairﬁ%&aiﬁll“ngq,SI%Q?E- Lfﬁg&é%?lltiﬁsﬁl@h@{)&%{qeh%}ﬁ

about 3.5 fold, at |east about 4-f east about "4.5-fo east
about Broftein d ANKRID Easankabiouep&t Slofraird 1 7aA_B2d80166fmuWeskl olindjlamto PNASS9,

about 7 t |least.about 8- at. l.east about. 9-f.old, . or t
about T3P0 Byea BARRL B e i B8R ofsiotia i elhe BpnNEITra
and di sgadechtisléhqnrdlsg 19ICAN &Y/ Al tAY6nis laaBREakf 1 & 20 PRA Clem@baRMe&urh hnd

di seased subj ect. . The term "over-expression"” with regard to an RNA
t r anSckolpn expregsed zene preteiay LOG38AB23-bypathesical; gane38LEAMA 2T sqdutechatriarfamdy by

no | hzation to the | evel of reference nRNAs, which nmight be all
transcripts detected in the specinmen or a particular reference set of
MRNAS . Figheesplpias doldghasges iplgbid efiréssion, ¢dipiiingt@D and lcofes bitpsisshyfch

mul tipl.e copies_of a gene or gene fragnent are fornmed in a particul ar cell
or cel thelteranatileuny, , Greng sppefatienyi [WRD¢ PrapgwitipnTBYDAnAHgell; ismymegjobulip and
2011/0 M 9 : N . 4 A | r f n | H !| y1
ra o uhERPHTLSRIILA ARG £l %55 LOBOATL Rl LML
expr es8014- SRYo(sexdeteasmeng regioneY pbap t4,t BXN083B3 ¢ Rearasiimifart bodin AdJIBeH KR de

of ,t he_part.i cul_ar essed. In ge the term " nmarker" or
" b GrraHREkINEE-2 &gfﬁgﬁ@i iné?_ég‘t protef glef‘[p’ﬁ{k tesiis | FeEtes seeness 12, 1I-
chr onD§RRRAte-SPa6MicAembiRRt hltfdehAkeCPRATHC K EGHR sm%alcwn?rbiﬁaihgse tefh 4ENE,

whose 1 nheritance can be nonitored. The marker nmay be an expre regi’on
of a g€herf3ef MEME-G opatein 'Spenehasdepr exfs iponn mardten,' , FQLH$ o nfelae ghpdrolasd, DNA

with n codi. fupction. An Y1BD narker! as used hereip refe hose
genes ﬁp@g%-nm @?etolﬂom%]t%ﬁ%gognwg’ OITE[Pk ﬁgbrﬁyﬁf‘a}é?ﬁtoﬂo‘i‘%@ét 20@4@ adi |y
det er ngfaiabembiyoRidCartfgefrelhfRar dlis kildsionNmbReuRr 3, C19o@d BRI ploteian
enpirical cal cul ati on dependent upon probe |ength, washing tenpera?ure, and
sadd chRCORD2 L MBI mugtinds sTNFRERLAS- Foiesneceain feston géeptor cvperfamily cs
for proper annealing, while shorter probes need | ower tenperatures.

Hybri di zation generally depends on the ability of denatured DNA to reanneal
when conpl enentary strands are present in an environnent below their
melting tenperature. The higher the dddgree of desired honol ogy between the
probe and hybri di zabl e sequence, the higher the 15 relative tenperature
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WO 2011/ 011339PCT/ US2010/ 042487 In the context of the present

invention, reference to "at |east one," "at least two," "at |least five,"
etc. of twe2gemassbisted in any particular gene set MEARETAISY010/0€248T any
and all caonbinations of the genes |isted. The terns "splicing” and

"RNA s plengerds Ca?@ﬁfsleldemﬁnb&dem@é%I ARBGHARr &hot GTPesa- q&h&s@mrﬁ@lrs%hat
renove r r
codi ng LOSASREC IR |Gl TOCSIRO"SIEF S SR sthblf L AR
| n t healaypineglyexylatemaininctnnsfeekers CYFaPR: Q@ﬂiﬁi&i@im@fFMRll iiit@ﬁdtiﬂ)@t pebtgaNE,
t hat |%§§e{ﬁre ent ed |nthe mat ur e RNA roduct Lewin, CGenes IV Cell
Press genify dinding) gprptein nly; &3P A2ne Sp eI‘n oargry dwmily o2& Bembenng
segge nbﬁH@b&%obb@doﬂl 522 r &Iﬂe‘%&i ?I&elheﬂm@ﬁ (690 @M%h'é%u%&'eb&{ g%ﬁ&ré pt
by 10 splicing together t exons o] her  si de "~ of eration exon
sequen @&M—cﬁn(omembhnaﬂéépme 4UAR0A 1o hpdipgproteia A\ -HadGonBa- chyorR&sfomeSE@elnD

nunber s i tron sequences ar e intervening sequen
wi thin Taﬁg&g‘[@ ﬁ%wco -YPg Bt qed‘rceﬁ?REil% (Hy{g Oi‘em@@e@otgﬁglgnaf%g GT
and AGATIIE3:€ 5 8 e
210 ACATCTS SONFRRSLE, TEAHENEER) AnhliSySin Wtimby SUBROCSanlieation
RNA mo kesogiated 115 MSGAT169-hypothetibal pretbiout 30 nucl eot| des | n | ength that

ces exp eSSI of a.t ene. Interferi ng be i dentified and

Gy hesi soqTiERE SRt 2 ABnes G pens SBieions SoRPETHE B o mA(E] (P50

(2003) cmymg@ag@em,gbmleyn2003064621) and siRNA libraries are
conmer Ci al | % avai | abl e, for exanple from Dharmacon, Lafayette, Col orado. A

"native seqigyee2? dﬁBlPSﬁ[félﬁtqhquSnﬁf’@ qpreshioneompssing anflaneed and nesk inflaedence
as a 2 ved fromnature, including naturally occurring or
alleli gﬂv)%%%%féd&gb ﬁglnatl ve sequence pol ypeptides can be isolated from
nat ure or cErgubezqorlmskmadexbgesm@nmmmﬁtthmm-wrmH]etpamwajaarnErohIhuﬁsea@ adt i ve

t
ot EoORuTRR a1 BERE B A it fE o1 SBESHTaB0T B oL Be AT SR
ot her nmmwhbmpanessmtelsby imA@maiom staarst Ghmd:yprehemds sholwa as bext whiskehglotor Tirdest

d I |. 25 h | ycl I
ant: bodr s gt B et FRETRe Hoar BRSSP eREoR FrEomB BUGEE g’
ant i bodyd mnm@mmw bigwick corgpaasi td hay ufﬂahiedi)CD Hld]ﬁledESl red bi ol ogi cal

activity. The pr n ntion art l.at es tib i es
agai nst onelt}(%rup éagsfﬁusnfaltetsI% 3 T@SSSIQ yglsd) &ely%lgoé) g{}p algy 1 E‘I‘Imaf ‘qu‘eﬁifd?ngs
ma¥0 be ccvneafolsr (The attophagy ﬁaﬂnWay-\ﬂ.tB[garm expeessiam tsi showh ssbox-whiskert ioten Differemial genl

anti bog X I r anti body fra I

subst an %Sgﬁ %%grgrgsergvneoug ogg cﬁffleesgtﬂat wege exaipned; vy r‘}g} &@ﬁ@# ‘Sﬁ;ﬁg&ﬂ‘; é‘ggﬁ
conpri btmg; ﬂhanpgqlnnédat andn AaTGlZ dexfiGloh? anxd/ 0C3BI mehrgitudlys ampecgelpiet. 0 P S )-,
except var i t odycti.on of th

monocl EpraREn et LA S bRt R eP s W AR e Rt alpeiment
armunt mau&pbdrglcrmcmbrhrmaal ant i body typ| cally includes an anti body conpri sing

| ypepti ce .t hat t n the.t t-bin
po §pept i de9 53%%@@“%% B Y ch hBy Igis%?eodé“eig gr%{qrig{op ?lﬁcﬁlﬁ%é%eqyﬁglﬂéeifle% fli on
of a simadkes. Ib¢ eolget biopsichi amgarmoﬂatspdephg the tquubmﬁme‘ caitrods (ply hahbery/1-6f and

I t T I ifjcall
et ae M ERORSIERATD ungers o) 1% S RER 2NE50r Rmes CORa MR 0 dPord $gnt
chai n b& andéfrbi)c ahtreaict! CID( numatrerd 420 66+48,t56, amir39¢ Ipothe righy felp Bguectbe iepithelial

ant i bodj fr rtlc ar_ s ies or.bel ing to a.particular
ant 1 botfl Sl KR babbli IrBALLLH BleaRER S5 e Hsd R e Pbmentie

r e3fhi nibehluendan bhguagtifigdnmy thedogadidmtic kayl wi t h or honol ogous to correspondi ng
sequences in antibodi es derived from another species or belonging to

anot her antbbog | ass,.or Hb | ass, as well as fragnents of such

ant i bodi es, —%—é‘eﬁﬁ—g@—?—"ﬁm the desired biological activity (U.S.
Pat ent No. 4, 816,567; and Morrison et al., Proc. Natl. Acad. Sci. USA,

81: 6851- 6854, ( 1984dMitiotshi Neri ¢ anti bodi es of interest 5 herein include
"primatized" antTbodi es conprising variable domai n anti gen-bi ndi ng

sequences dBhleyedtfihédDsth@wie tedHAltBNand rsbl'gﬁﬁﬂ% térﬁlsgmeﬁléﬂelﬂ\ﬁﬁdthmelﬁeanﬁE Gsetc)
and human n?nstant regi on sequences, humani zed" anti bodi es.

" HumanFoRpenly wdgtstogs b eme of qreinary skillin ther%sde n‘thJChalﬁﬁ jopyenio Belongs. Selsonietal.
amn3 bobicasnaetMERIBiokdgy aid MolBhlaSEEI6E o1 &ie1Ti Wael, &AM (M- YSHBNY 1994), and

i mmunogl obulin. For the npbst part, humani zed antibodies 10 are human

i mmunogl obul ins (recipient antibody) in which residues froma hypervari abl e
region of the recipient are replaced by residues froma hypervari abl e
region of a non-hunan species (donor amtibody) such as nouse, rat, rabbit
or nonhuman pr| mat e haV| ng the de5| red speC| f| CI ty, aff| n| ty, and capacity.
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"Native antibodi es” are usually heterotetraneric glycoproteins of about
150, 000 daltons, 20 conposed of two identical light (L) chains and two
i denti calwbeamy1{idp chains. Each light chain is |inked torash@awy24ghai n by
one coval ent disulfide bond, while the nunber of disulfide |Inkaﬂfs varies
among MeEhh 8dvApCed faiepric Ghergiptry Reastiensi Maghawignowng Strciesclty pdslohEXGley fe 8o and
i ght oléd ol NY 1993), hRIMd: 30 YkiBdAaR |l drfWitips Eéifeﬁl gmééliofrws R iedgGR-us&Bmh
heavy chain has at one end a variabl e donain | owed by a nunber of
const aftc PESFRiPPRICtPACh | i ght chain has a varlable donaln at one end (V)
and a const gt skided € RBANwal reb&g&z@mﬁf nfefidds G AQRR! ARar &P g&h%léﬁt td 6se
i ght chain |s alkﬁged with the first” constant domain of the heavy chailn,
and® t haescribydt heggim whichaequithpe uﬁ‘énlmthe practige] of bRy pigpanh lqmréloparmé@nethed@mmn of
the he aN¥ntfoRak fin nwas/l m eartoeme ARG shd' ASbAHE Sestfited P b ﬁﬁ&&eé B¢ {nergRseht
interface between thé Iight chain and heavy chain variabl e domai ns.” The
t er m " {nyentiop the follaying sermpanedefifed @elowhat certain portions of the variable
domai ns di f frR¢ terOiiahRRRIrY Bbvell discaRA%e PR ARAG AN 'cmééh@éteﬁﬂ Golfieritfied 110
t he blndlng and specificity of each particular antibody for its particular
ant i gefelitisgpdGrohn's disease, aplthayeh theywe diseases ags generplliconsiderpd sty otdiffeseny Rsities;t he
vay abliRirdemRion %haﬁ’icté}ﬂﬁésbﬁféh as Fatc!:ﬁy deéroﬁ@ BE BB shrfdcE q?ﬂtﬂéh‘%\ﬂr fokal %ﬁ%ﬂ%ﬁfuénsc&* led

hypervari abl e regi ons i ght chain and In variable
donai nisukoppies ﬁéﬂﬁ@nhwg&%w@u@b ﬁ%ﬁs,v@d a@dmrf:a@%nmbev af mamwh@l@{rm@te@ (&) ed
the fraeuahik f89hRie s&bEé@ZusuE'htﬁeuV@é’ahﬁéﬁ{% a | feaffor il i ve heavy and i ght
chains 35 each conprise four , largely adopting a 3-sheet

confi gur at i 8K t&Bn %@’Eléddlwsef wé‘@%ypewdéwreabtoerefeegq areenditign iakolyiog whionisps
connectijmgimafétfofithe §a@tﬁ‘@mt@§§1§lstrafcp tmhlag.raaéa m%mnam &éamﬁ%fts e iMEHiHESput ThE

hypervariabl e regions in each chain are held together in close proximty by

t h& FREWHALFUT pipvhere{eonh e apoyti tp il aaus. Sgp difters fresmUChia tistt Hhsrinfidmmhation extends
contri bﬁ'&%htaﬁ 14,08 JrdeBicbiRnl K41l AGnRMNeb %Elen@rynﬁg wel & 1511% l?ilodeg‘ol he disease j

2011/ 011339PCT/'US2010/ 042487 anti bodi es (see 'Kabat et F Sequences 0

Pr ot ei AeNgiscPRiAYAYH by sxarely ﬁ%séﬂ}s@(%%egmg’fth"fétﬂ’wehﬁbquéfaﬂééllom\aps@wwdbseaﬂﬂafﬁeonaI
Instit B Bf Cb'eﬁlletﬂawelBﬁﬁlhﬁﬁg@mcM whit ¥ Jead to obstrudtifs, L4 The Hé@@ﬁ)ﬁﬁ@ﬁt' &ol e
region " "Il VR " or "HV," when used herein refers to the regions of an

ant i bolislpnnddissuscschsrant Hnecmmona As UgARsraim GDABEDY he & gaEeRE sevardihvpes df&im
stzqict chﬁhing v@ﬁfohtn%titﬁﬁpﬁeocéht@e(gﬁ&fsl {h¥ 1lefi‘rﬁtdn§Qﬁié ﬁ@%—ecﬂféptﬁe? QIeﬁlsXﬁaWJ&S the
three in the VH (H1, H3), and three in the 3) n native
ant i bolf®Y; eprrodyngdenal Qf? sf’é‘lﬂafymﬁqlfél podhe smash sind )ﬁh‘%)fdu?qﬁém@l eipnsitis {pPtH3 i n
parti cpdietes iof iftRkdnRMES it heQbiaurd); HﬁH GRS QprBrnd e GRS €611Hs r(gn1§' affects E’&Cfa;éec' ty
to antibodies. See, e.g., Xu et al. Imunity 13:37-45 (2000); Johnson "and

Wi in MESHSds in Mol ecul ar Biol ogy 248:1-25 (Lo, ed. Hunan Press, Totowa,

NJ, 2003)) . Thod@adsuBRiive ks OSF WUPNE §aiBlckdh 30t &5 cERASIS lvHYing 2
heavy chain onIy are 10functional and stable in the absence of |ight chain.

Se® ~ einflammptiopedidheiaegedntggtine apd gpetum. Nppaticatsawith Uestheredgan indlargmaigritresiiion f f
et al. primiH Iy ifoRidgUkd colBli®hucoda. 7Bk ifiBBnh A2 69 typically umf%nﬂ Hﬁm&{ntlfﬁfou%h no

delineations are in use and are enconpassed hérein.

Conpl et AEAADet BRI SR BRS m@@ﬁﬁll%%wqdla@m ﬁplﬁ@hﬂ}@ frece submucosa

vari abhlifpvadth & BAHRatBBSkacHONWRA |n¥ut1‘6§ﬁfim§' lishad. @ftmﬁlkely, t@%&ﬂ)ﬁQﬁn&flly
Protei ns of | mmunol ogical Interest, 5th Ed. Public Health Servi ce,

Nat i onBiogtesses 1o erideliahdamgge) and logsenfiraubekial satls resylyiog yn multiply Hlp@ratf@ﬁeﬁ@osw

i N¥0 eagy QSILQ&&lb%ﬁglhgqet&tmgmt@go%tur al | oops (Chothia and Lesk J. Mol.
Bi ol . 196:901-91 1987 %$ The AbM HVRs represent a conproni se between the
Kabat HVRs Ehﬁdtemotq%?tae 1 dg wied (berelgsmnean mg [BPethafswas mygvieslyotisgnmasddr @har ' s

AbM antrghary sEpRebirély $OfNB IR Ti[lfa@s in GG an FVRS" BB iRFRRE aﬁﬁld%uamakym s
of the avajlable conp Fex crysta structures. The residues fromeach o

t hese Pﬁméha&?l%%%’etédm%élﬁla\h bes|neb pndeEgsBg tredReYo ith pdditEsn thy @etive- IBD. mpy be a

L24- L3¢ ckédhed 3fta lp?e@ddu@lg dt%gtﬁeé Gind Zrektod 15 Gnd: 2104 %51@: l-n@p rérrﬁ%wln Ll%éoﬂ-xg’ an
L89-L97 L89-197 L91-L9 9-L96 25H1 H31- H35B HZ6 H30- H3

( Kerbat InRgHYE dBPh guchirequences may ploe be-maferigd go hggnﬁsdﬂarqssps( @ﬁ [ ﬂiBla Nm@afliang)
H2 115&1’0}6@1@5@%&@9& dchiv8 altSidmidRe df'@aZe KB& as an IBD, may be subject to a flare-up, which is a

period of heightened disease activity or a return of corresponding symptoms. Flare-ups may occur in

13



30113 H95-11102 HI95- H102 H96- H101 H93- H101 HVRs may conprise "extended
HVRs" as follows: 24-36 or 24-34 (L1), 46-56 or 50-56 (L2) and 89-97 or
89- 96 (L3yoizmitheszyl and 26-35 (Hl), 50-65 or 49-65 (H2pcan$208/1087
94-102, or 95-102 (113) in the VH The variable domain residues are
nunber E3PYEE JP dFeEet Mldetiomt alisgica reactifign physicebsttesic pmofionah clEmIMBE FEFZER) tTons .
The expiwSameial et abl e- domai n resi due-nunbering as in Kabat" or
"am no- aci d- E05|t%on nunbering as in Kabat," and variations thereof, refers
to the nunbdhs kgmdpeduae’lisened krein snmyanthal e gapression of dhsrasne ot dvel of RNA
| ' ght - GRgRe %ﬁv\%uﬁmeﬁt ORISR uRE erlcdDing BRFdr nirt %‘S&t O@E}dté?r?gibﬁﬁts' & KRBl oot
supra. 2011/ 011339PCT/ US2010/ 042487 9 I's nunberlng system
t he5 ac P%F‘a‘?f IqriRraieing oF PRteioTubnite dkpregilated,or dovin aenlatedivarh ot exprgssianeles¢l, aini no
aci ds garv{tfﬁrg;awr fidn bPled tRAQUWk BhNeREd Qlfthe MsercD5EthE BBt 0. @ FR or HVR of
the variab domai n. For exanple, a heavy-chain variable domain may include
a si ngl e amThdteres dnhitis'erdowpresiai e voderexpeess rani figdecs” N&b‘aqd)mtalfctl@geqbés@due
52 of fhlgn MRChé BEREEBH of £8LHdUGTede? oﬂRNA%deH% oB &tivalaPRNAWo184fes efidoin
according to 5 Kabat) aftér heavy-chain FR residue 82. The Kabat nunbeglng
of r esPRUUGEMARRPIPIEING OF @{“’Omﬂhé’ébw | ag‘i%r?f:m? iodp@repye pIoteins ¢rpretein wbuniegisons
of 1MOMRlIAGM kit 18 e %?@ c8rolsNuch AL, BP oM In@or RbAEIRITe afifBAlegative
nunber ed sequence. Papai n di gest’ion of anti bodi es produces two
|dent|€§WD§nt|gen bi nding fragnments, called "Fab" fragnents, each with a
singl e anti gelehh AGRGuISET & <0 fes{GSh i) meaEQhat f}fe%gﬂ:gs@fon oMIQSE, R of
reflects its 10 abilrty to crysp lize readily. Pepsin treatent yields an
F(al: OBN#y mgleeies errrqmivalse RINA %m@quge §049dingi g 05 iMase PrtRinsi & psetpin|subimiabire of
cr 0ss- bR} BB & Tproteins or profed subhits, N6 e 18V AT AD 'oQ@grym(grE AR sdﬁ’ﬂ lhgh
contains a conplete antigen-recognition and antigen-binding site. This
reb$on‘ﬁéﬁgm%%§n%mﬂﬁﬁﬂﬂﬁﬁwe@Nmﬁﬂ@gWéavym@haln and one |ight chain variable
domai n in tir@dferm "@RefoRVeds GRld RAGOR et Wthe ll&enﬁﬁcah&l Bm RocAr & Pa@blogitart hat
the three hypervariable regions 15 of each variable domain intéract to
def i nestat fh%?@%eg)émlﬂitwm e asitheidentificaiion efBhce of the VH VL di ner.
Col | ecti vel Yne g Sr MP'efsVQJeB Absn k8 FERNT GRNbRAICASH bP e RkdHb&P of TBD
specificity to the antibody. However, even a single variable domain (or
hal f oflevgloPmentc oy BraESSHep, olﬁ?lydltlgn ra@@lmm Haterupp | ad; wgiremmeess fpdew e csgsEy- an
ando gepoghfic fBBrsHRd thbdeWalifblds 8RN0 3R ARl lﬁisﬂ%' @msbg%ﬁmh e BRUER r8urdndeOWer

affinity than the entire binding site. 20The fragnment al so contains the

const afftes@Bratepuestofppfientsioges thexzave deyslopediBL i Qlﬂcabﬁﬂﬂi@{l%‘ﬁ ¢ thelomayi be asoriptedof
the hegwy aGhodeproghads 1nf:lﬁ@eg oz '&ﬁnﬂé fah %doﬁﬁ&mrﬁﬁtbrfténagﬂgsgtsﬁnt})(sht Q@bll@ﬁiﬂilﬁté on

of a few residues at the carboxy term nus of the heavy chain domal n

i ncl udPRthalsrseind horherygys (urdiae pr Piashing sewad iones dhe intestge)- rlaggr@ﬁw fp%*s MY s
the desé gratd dafeg&ez@%h&nis%o E@groubWMm@ﬂereﬁms&xéﬁeeﬁr%céﬁs%due( s) of the
constant donmi ns bear_at |east one free thiol group. F(aW2 anti body
fragment s ofhgipeaialgey et @n I8P, peludespllaphepamens Bat aprontise ieewelsbeing efthave
hi nge gyehei 115 aﬁsmg}eﬁ BRIy gtﬁmﬁl&ed%%&aial GAHRLdNSStHh lim@lhd BR&Y in the

fragnents are al so known. i.ght chains" of antibodi€s from any
ver t ebiigsines Haksandead shehpenicararys é@am@awn&e abgeeeefany kyove foreignantigepynng |
call Edst@gl ént (wickra8Bel CRRRAR, mqs BRSRMEH2M 6y 8ivase BRnifGIHoREIUE P&ERInefin hhei r

constant domains. 30The term"Fc region"” hérein is used to define a
C-t er nfFiHemc.aprediptable comrse: hlends giastet e dhdenyial dai ase Oﬁwmm@e%x foyer and

S egIeNGBigMmTodse A PR uNRInAL a6 sdvedirAiae. Pir BRAHEREHOSR & ﬁﬁmﬁ t he
Fc region of an_ imunogl obulin heavy chain m ght vary the uman_| eavy

chai n BcacHEgrtBris a8 Wrdl A 1apyoraalities in liver Sgnchierc #re Commpnl aéﬁﬁ’Flﬁ‘Gd ¥ithdBPe uema at
posi t i QuteCkERAE: oPIB, WAk BA®P 3BEh ndrRalt aﬂ:ﬁv&aﬁljé%lﬂll 1%56@5?31&3 abd\EK&0] patilhieis
C-terminal |ysine (residue 447 according to the EU nunbering system of the
Fc 35 W@ﬁi@ﬁinay be renoved, for exanple, during production or

purificati ophofeiblagy @ﬂﬁlhstéQﬂééaseﬁ) is {kndvRE ARI0IME 831 Yesﬁyﬁgiagl R&IHeBD bl JuaRbEl C
acid encodlng a heavy chain of the antibody. Accordingly, a conpdsition of

i ntAct hayRveh dacs neraspisc ehiliei wefagen enithelam, opal| ascurarations oh lekpeyies siseentiteues
r emvegandulépcgygtl 1@l ﬁé%E@/nH%QQ%@{M&ﬁtﬁ&m@I}th&g%s BRPL-Eh fiRpid ek Bubdas K447
resi dues renoved, and anti body popul ations having a m xture of antlbodles
with apayeRpenilsseribedns Priatve qerl Pleges, especially JhCrobe's dige@beat ed ot herwi se, herein
t he nunbering of the residues in an i munogl obulin heavy chain is that of
the EU i ndex as in Kabat et al., Sequences of Proteins of | mmnol ogical
Interest, 5th Ed. 5 Public Health Service, National Institutes of Health,
Bet hesda, MD (1991), expressly incorporated herein by reference. The "EU
index as in Kabat" refers to the residde nunbering of the human 1gGlL EU
ant i body.



A "native sequence Fc region" conprises an am no acid sequence identical to
the am no acid sequence of an Fc region found in nature. Native sequence
human Fc weghomai133acl ude a native sequence 10 human | gGkcFwse@giosnast non- A
and A allotypes); npative se uence hupan 1 g& Fc regi on; pative sequence
human | gG3 erté‘m oRearaeng” FRAFTS V@ bettgherpeutin freatmeplyend prophydestip pr s¥eygatElive s
nat ur alnefsudeClor MBDJ whéreinaght objebeisef prevent or slbw" dokinl @&tkenl Ghd RBIeRA" paBIMTRId Ses
an amino acid sequ nc&hvvhi,ch egiffers fr,og1 hat of a native_sequence Fc

r egi oncﬁ‘ifﬁt%ﬂnr‘ﬁijés I af h9sg 4% peeg pf treptmint igelpde thewsiatrdywighan B eevelbpythesre or

nor e amtdie téhdvd an 18D b Bk inuihoahe IBD ¥ Rf tRIRbledted.t OBcBE HidftosEof LEMIPRahaS
at #ea t one, am no al-?olgd _S(ﬁbstl tution conpared to a native sequence Fc
thody ig

r eg? on P PSle P ey os5f hepeigthe gralssd thepep prede inducegnd maigipnaysmissishe t o
about ten avaf6usdspels SHPStel Juliibl® Ry us@ B aP MBI RPN a@ehra e WhoWwi € tHBsboUt

five ampo acid substitutjons in a natjive sequence Fc region or in the Fc
regi on OH{‘]“aﬂh @“'gﬁ’r \g‘ﬁ firty &Sﬁﬁgﬁi’iﬁ%@eﬂrﬁé‘d& agentrinclyds wighgptol PRj aiRgsplicylates,

pr ef er abiiyospasas &l idimunB@SpredBRUEen®0% honol ogy wWith a native sequence Fc
regi on and/ &ﬁi wth an Fc 20 regi on of a parent _polqywpﬁ% tide, and nost
preferably atiEasiestSpBRIE” 9% A3 HHNRIg ForRdnasnalin s usested pRlsVipg an Blaast

aboot RbSEHRIMLOYIBD)@F Ridvito be in remiddRAGRM AOBI ThaedRhe ah drigigaredme Of
t he constant domain of their heavy. chains, jntact antibodi es can be

assi gn&FPY sirpepdhe mapmalian subjectripgiuding, withquy myfatios blood,ssemen, oferyn tusing,

ant i bogces ‘bohdMarrd @ Bnudod. tish@Cetc.2Mthe lteMsardiél 2§ \Bibhte Gfont BRRK1MPsPOF the
further divided into, "subclasses”. (isotype

S0t yp Sﬁ)#,p e%ﬁ 25 1 gGL , (Iéig .. 19G3,
| 9G4, FROmIgREnal GiRgt inghdingeRifhout timitatien rseating goloni thsue, Hatcenditer eXobfigsue.o
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30  2.5-fold, at least about 3-fold, at least about 3.5 fold, at least about 4-fold, at least about 4.5-fold, at least
about 5-fold, at least about 5.5-fold, at least about 6-fold, at least about 7-fold, at least about 8-fold, at
least about 9-fold, or at least about 10-fold difference between the expression of a given gene in normal
and diseased subjects, or in various stages of disease development in a diseased subject.

The term “over-expression” with regard to an RNA transcript is used to refer to the level of the

35  transcript determined by normalization to the level of reference mRNAs, which might be all transcripts
detected in the specimen or a particular reference set of mRNAs.

The phrase “gene amplification” refers to a process by which multiple copies of a gene or gene

fragment are formed in a particular cell or cell line. The duplicated region (a stretch of amplified DNA)
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is often referred to as “amplicon”. Usually, the amount of the messenger RNA (mRNA) produced, i.e.,
the level of gene expression, also increases in the proportion of the number of copies made of the
particular gene expressed.

In general, the term “marker” or “biomarker” or refers to an identifiable physical location on a
chromosome, such as a restriction endonuclease recognition site or a gene, whose inheritance can be
monitored. The marker may be an expressed region of a gene referred to as a “gene expression marker”,
or some segment of DNA with no known coding function. An “IBD marker” as used herein refers those
genes listed in Table 1.

"Stringency" of hybridization reactions is readily determinable by one of ordinary skill in the art,
and generally is an empirical calculation dependent upon probe length, washing temperature, and salt
concentration. In general, longer probes require higher temperatures for proper annealing, while shorter
probes need lower temperatures. Hybridization generally depends on the ability of denatured DNA to
reanneal when complementary strands are present in an environment below their melting temperature.
The higher the degree of desired homology between the probe and hybridizable sequence, the higher the
relative temperature which can be used. As a result, it follows that higher relative temperatures would
tend to make the reaction conditions more stringent, while lower temperatures less so. For additional
details and explanation of stringency of hybridization reactions, see Ausubel et al., Current Protocols in

Molecular Biology, Wiley Interscience Publishers, (1995).

"Stringent conditions" or "high stringency conditions", as defined herein, typically: (1) employ
low ionic strength and high temperature for washing, for example 0.015 M sodium chloride/0.0015 M
sodium citrate/0.1% sodium dodecyl sulfate at 50°C; (2) employ during hybridization a denaturing agent,
such as formamide, for example, 50% (v/v) formamide with 0.1% bovine serum albumin/0.1%
Ficoll/0.1% polyvinylpyrrolidone/S0mM sodium phosphate buffer at pH 6.5 with 750 mM sodium
chloride, 75 mM sodium citrate at 42°C; or (3) employ 50% formamide, 5 x SSC (0.75 M NaCl, 0.075 M
sodium citrate), 50 mM sodium phosphate (pH 6.8), 0.1% sodium pyrophosphate, 5 x Denhardt’s
solution, sonicated salmon sperm DNA (50 pg/ml), 0.1% SDS, and 10% dextran sulfate at 42°G, witI:
washes at 42°C in 0.2 x SSC (sodium chloride/sodium citrate), 50% formamide, followed by a high-
stringency wash consisting of 0.1 x SSC containing EDTA at 55°C.

"Moderately stringent conditions” may be identified as described by Sambrook et al., Molecular

Cloning: A Laboratory Manual, New York: Cold Spring Harbor Press, 1989, and include the use of

washing solution and hybridization conditions (e.g., temperature, ionic strength and %SDS) less stringent
that those described above. An example of moderately stringent conditions is overnight incubation at
37°C in a solution comprising: 20% formamide, 5 x SSC (150 mM NaCl, 15 mM trisodium citrate), 50
mM sodium phosphate (pH 7.6), 5 x Denhardt’s solution, 10% dextran sulfate, and 20 mg/ml denatured
sheared salmon sperm DNA, followed by washing the filters in 1 x SSC at about 37-50°C. The skilled
artisan will recognize how to adjust the temperature, ionic strength, etc. as necessary to accommodate

factors such as probe length and the like.
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In the context of the present invention, reference to "at least one," "at least two," "at least five,"
etc. of the genes listed in any particular gene set means any one or any and all combinations of the genes
listed.

The terms “splicing” and “RNA splicing” are used interchangeably and refer to RNA processing
that removes introns and joins exons to produce mature mRNA with continuous coding sequence that
moves into the cytoplasm of an eukaryotic cell.

In theory, the term “exon” refers to any segment of an interrupted gene that is represented in the
mature RNA product (B. Lewin. Genes IV Cell Press, Cambridge Mass. 1990). In theory the term
“intron” refers to any segment of DNA that is transcribed but removed from within the transcript by
splicing together the exons on either side of it. Operationally, exon sequences occur in the mRNA
sequence of a gene as defined by Ref. SEQ ID numbers. Operationally, intron sequences are the
intervening sequences within the genomic DNA of a gene, bracketed by exon sequences and having GT
and AG splice consensus sequences at their 5’ and 3’ boundaries.

An “interfering RNA” or “small interfering RNA (siRNA)” is a double stranded RNA molecule
usually less than about 30 nucleotides in length that reduces expression of a target gene. Interfering
RNAs may be identified and synthesized using known methods (Shi Y., Trends in Genetics 19(1):9-12
(2003), W0O/2003056012 and W0O2003064621), and siRNA libraries are commercially available, for
example from Dharmacon, Lafayette, Colorado.

A “native sequence” polypeptide is one which has the same amino acid sequence as a
polypeptide derived from riature, including naturally occurring or allelic variants. Such native sequence
polypeptides can be isolated from nature or can be produced by recombinant or synthetic means. Thus, a
native sequence polypeptide can have the amino acid sequence of naturally occurring human polypeptide,
murine polypeptide, or polypeptide from any other mammalian species.

The term “antibody” herein is used in the broadest sense and specifically covers monoclonal
antibodies, polyclonal antibodies, multispecific antibodies (e.g. bispecific antibodies), and antibody
fragments, so long as they exhibit the desired biological activity. The present invention Sarticularly
contemplates antibodies against one or more of the IBD markers disclosed herein. Such antibodies may
be referred to as “anti-IBD marker antibodies”.

The term “monoclonal antibody” as used herein refers to an antibody from a population of
substantially homogeneous antibodies, i.e., the individual antibodies comprising the population are
identical and/or bind the same epitope(s), except for possible variants that may arise during production of
the monoclonal antibody, such variants generally being present in minor amounts. Such monoclonal
antibody typically includes an antibody comprising a polypeptide sequence that binds a target, wherein
the target-binding polypeptide sequence was obtained by a process that includes the selection of a single
target binding polypeptide sequence from a plurality of polypeptide sequences.

The monoclonal antibodies herein specifically include “chimeric” antibodies in which a portion
of the heavy and/or light chain is identical with or homologous to corresponding sequences in antibodies

derived from a particular species or belonging to a particular antibody class or subclass, while the
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remainder of the chain(s) is identical with or homologous to corresponding sequences in antibodies
derived from another species or belonging to another antibody class or subclass, as well as fragments of
such antibodies, so long as they exhibit the desired biological activity (U.S. Patent No. 4,816,567; and
Morrison et al., Proc. Natl. Acad. Sci. USA, 81:6851-6855 (1984)). Chimeric antibodies of interest
herein include “primatized” antibodies comprising variable domain antigen-binding sequences derived
from a non-human primate (e.g. Old World Monkey, Ape etc) and human constant region sequences, as
well as “humanized” antibodies.

“Humanized” forms of non-human (e.g., rodent) antibodies are chimeric antibodies that contain
minimal sequence derived from non-human immunoglobulin. For the most part, humanized antibodies
are human immunoglobulins (recipient antibody) in which residues from a hypervariable region of the
recipient are replaced by residues from a hypervariable region of a non-human species (donor antibody)
such as mouse, rat, rabbit or nonhuman primate having the desired specificity, affinity, and capacity.

An “intact antibody” herein is one which comprises two antigen binding regions, and an Fc
region. Preferably, the intact antibody has a functional Fc region.

“Antibody fragments” comprise a portion of an intact antibody, preferably comprising the
antigen binding region thereof. Examples of antibody fragments include Fab, Fab', F(ab'),, and Fv
fragments; diabodies; linear antibodies; single-chain antibody molecules; and multispecific antibodies
formed from antibody fragment(s).

“Native antibodies” are usually heterotetrameric glycoproteins of about 150,000 daltons,
composed of two identical light (L) chains and two identical heavy (H) chains. Each light chain is linked
to a heavy chain by one covalent disulfide bond, while the number of disulfide linkages varies among the
heavy chains of different immunoglobulin isotypes. Each heavy and light chain also has regularly spaced
intrachain disulfide bridges. Each heavy chain has at one end a variable domain (Vy) followed by a
number of constant domains. Each light chain has a variable domain at one end (V) and a constant
domain at its other end. The constant domain of the light chain is aligned with the first constant domain
of the heavy chain, and the light-chain variable domain is aligned with the variable domain of the heavy
chain. Particular amino acid residues are believed to form an interface between the light chain and heavy
chain variable domains.

The term “variable” refers to the fact that certain portions of the variable domains differ
extensively in sequence among antibodies and are used in the binding and specificity of each particular
antibody for its particular antigen. However, the variability is not evenly distributed throughout the
variable domains of antibodies. It is concentrated in three segments called hypervariable regions both in
the light chain and the heavy chain variable domains. The more highly conserved portions of variable
domains are called the framework regions (FRs). The variable domains of native heavy and light chains
each comprise four FRs, largely adopting a B-sheet configuration, connected by three hypervariable
regions, which form loops connecting, and in some cases forming part of, the B-sheet structure. The
hypervariable regions in each chain are held together in close proximity by the FRs and, with the

hypervariable regions from the other chain, contribute to the formation of the antigen-binding site of
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mar ker from Fi gure 24132B39-24;, Dg9-E%. ﬂ,ﬂl&@g@)ergggqj%l i sts provided above, as
singsgle mar kers or in any._conhination referred for use in prognostic

di agnostic assaysHéf H?hé%?elglaﬁtﬁﬁlﬁv%%gﬁé% HACHBED narkers of the
present invention are d(ﬁabamﬂﬁueﬁhéy expressed genes or regl ons of genes. A
differential |evel of IQIressmn of _one_or _norée markers in a test sanple
froma manmmal i an subj PETE?D | VROHD s el 13hH3%t er mi ned from the
| evel of RNA transcri pt@}@ﬂumﬂﬁ&ﬁﬁgon products detected by one or nore of
the nmet hods described_in further 15detail belo Based on evi dence of

differential expressi HA HP0-BRA ﬁsﬁr%sérllﬁ%HfSn r%‘ﬁn%fg cells and cells froma

meggral i an subj ect havHRgHbEBI101 e ERE HslHMOENt HoNPGovi des gene markers
for IBD. The I BD markers and associated informati on provided by the present
i nvention allow physicians to nmake nore intelligent treatnent decisions,

and to cust HWRE ehay b&nﬁﬂs@aé)dﬁ@lﬂéd BiRY &l@f&lmtshﬁ m&@a 3Qf(L1)mth 5/6 61-'-5@156RE§)' £8ts,
t hereb %Ogregiamm ng the bepefit of tr and m ni m t he_exposure

of pat 9096th?t)e‘€é]§‘s\é¥9“‘pr6e%5t%ht59 65\)9|"1i4%'ﬁ5 §2)rs8t 9%)11%9% 219y 9% ¢niH3) cant

benef i ingheH. ahé RiabledbMaif SdsidabSaré mfriftferddUiBcdr@ing W dbatset HIE s8th, 86 dch of these
im-%er}al yte gene expression tests can neasure the expression |evel of one
8% involved in each of several relevant physiol ogic processes or

COFYDOI’lent Cehd Wkpréssioh avagdbRdotairt $esiduBnS@b®inl Ené"st BN&KaBart NP ARG LId- ﬁf@lt]BQWer
of the test, and therefore its utility, can_be inproved by using the

expres “W%F%EbKﬂB{th%HHFBW“tHHW#iﬂﬂ%ﬂ“@@ﬁé%mb%ﬂﬁéV%ﬂPaW%l@r @BVeh%hlch
IS O urilbig biaifiPér 1At Whille QOhARVET thd\@hpilsidnT aRIHIERS i Ribat@laHEsipha. t he
i ndi vidual genes. For exanple, the calculation of a quantitative score
(recurrence score) that predicts the |ikelihood of recurrence in estrogen
receptor-positive, node-negative breast cancer is describe in U S
Publ i shed Patent Application No. 2005Q048542. The equation used to
calculate such a recurrence score nmay group genes. |n order to nHX|nlze the

~ o~ o Y b1 N 4



WO 2011/ 011339PCT/ US2010/ 042487 I n addi tion, based on the

determ nation of a recurrence score, one can choose to partition patients
into subgwoupsi/atssany particular value(s) of the recurrenccasseonedsnher e
all patients with values in a given range can be classified as belonging to
a par t iERB4Rs mrekerfespemThe sctualHinedrAniee a6 SeBRNGRI Y eatairelesigh gt eddiionalf

pat i entmindlakids ESARBESM Elin%?d ¥ sHORERRESE, @linskRRR Bfio, lalFRKor ERVIDIEF thd Hn*aBIX d6thaift. B&GNE
mar ker in predlctln e devel oprment or progressi on of an |BD may not be
uni que ¥Rl athe%rckefl varighledopainagy; ipdudegrsingle avung acil insea(fepidus i 2armceadington
that | KagdtPamh Yesidulish & H20and mﬁéd feMhidss é@ % 51%81{17[&5 lﬁQe{ 80BYanl B28 Was ta%cto% tof Or

or used in addition to a test marker an ave l1ttle I'npact on t eral
pr edi c Kb after|heavy-chpinthReresidue 82.THBe Klabr anpbering afaesiduep ey S siteprined fong of
two gepfen mmoayeﬁy hignbdeRinat 'régY&lls e A& 08 ofhﬂé &qgel@@ éf 1hB afitday With Yl - anqAfHCESS
and/ or _bei ng under conmon reqgul atory control he present 1 nvention
speC|f#@HFPVmP%%1ﬁH@§w%nd contenpl ates the use of such substitute genes or
gene sets i Paihieqighkibpds aﬂfbo&@@pr@ﬁ&%@%o idBMRAM drPiBen-binding frI EEHEzhﬁH SF
associ ated information provid by the present invention |ct|ngWi

devel o&ﬁeﬁ%nmaﬁ%fho’fﬂhmW%e@gehblefmeﬂtel 2 agesidnahFed ﬁagmmttvghoﬁmn@@rre srity
pald entsilifyab chyRl1ie irQRily. "P&sinafhent LieR Sn FRAY, k53l ff g
conpoundsl i cb@ he t rrea}tinenfdsélf pateine%ites W t E%iZB f&r')lil' gt frla‘rdart g?fsithgﬁ H{Mnlé
aSSOC|é$§6n4ﬁﬁ%ﬂﬁﬁﬁméﬂf%W%QWB@amﬁ$ﬂ%he present invention predicting the
presence, depel QRAEMiniARAY SibBlyOHEESA MRicAl cofdind BRAS ?et@%ﬁfg%—r&égrﬁﬁd &l on

for determ ng whether 1BD treatnent is appropriate. For exanple,
t r eat maRfteenrhinding sy plBis regierecappiss of g fémer s one beayy chiie andene lighy pheen eanahbt an

| BD megkin iStight, frfoﬁfcg'!;htlén?-gsjsb/cuﬁ%ﬁ r 838 8nis Qoﬁéﬁﬁhn ganmk &réer%%abgqb%{ergu al

relative to a control sanple. The individual  may be an indrvi dual nown
t olhavef gsh vprisbledomaigy injartR 40 dkfmm antgepingingesitgrontispsurtaee phidhe WidViaflimer.

pr evi ogsliseiMIRAROSR dypiivlalaBireb B LURAR AR ABirdl@3pEBaity tPthe faﬁ'@oo&;BDHo‘%ve@n

i ndi vi dual previously diagnoseéd with an 1BD an aV|n had surgery t

addr es §Vaesinghryaripble domgpip {(@rhalfof an By egmsmwbnmeehmaﬁn@iwamssmﬁh@us of
treatipg aﬁ[geﬁ)elﬂs thS abIB§ b rRBENiRLARVbind BRighh, aARATH ¢ amé}%ﬁm% th&lhﬁl freent
|nvent|on na¥ further conprise the step of admnistering an 1IBD therapeutic
agent PBIPE&tSEmal i an subj ect that provided the test sanmple in which the

di 24 er ent i alTh@ ¥Ry @agh& aRb c@;ﬂﬁn@ the"Bhark Bbndin of TRY h@{t Shi Snd® BREANEDnstant
relative to a control. Such nethods of treatnent would therefore conprise

(a) defePaip ArRD qirtke hroxy ehpite Bd' Hpgormty differfram Reniragments byj the additipncpf @Hfsw
adm ni sdsRtds tiRaltBl, (dhemhaPsuhé Eeaag 8iin EA1 UBRIABRIRIieBdhe DY RIoRELysteines from! N

anot her, enhodi nent, the | BD markers and associated information are used to
desi gn thg antihody fiinge Eegiona FabitSH in e devianatian heyein fier Hab\im whish thecaybtging yesighe(ehas
gene' sthel @A ideiaE bedrSat @Y SRS R %«s&h t.F r ude
bu are not limted to an antisense R 3 ségﬁ?aﬁaﬁﬁ ﬁ?%%&ﬁ&%ngﬁfpk§%§ a

2y Rreducsd aspais PEFRR fragments Whighdaws hingsicyHeiags between themy pﬁ@r cherirsbieavilings
sald gengngﬁwuﬁ@mhﬁgmgggbQ&mmpr nmore particularly, an expression product of
said transcript. is in_an (screenlngg assay to |dent|fy a drug

conmpound, whBs dight @a Qf@&fgbOéeﬁB%ﬁa%Vq ra@éaeciqs ciithe agignet! et ot clesidr ug
to treaiktimd tpBD.calldd kéﬁf)d AY & ML TR bse®on e arhiY GBI s@(gﬁnceg F kiR¥Sconstant

t echnol ogi.cal approaches descri bed bel ow are 35 avai l

det er nfF9 Son of expression |evels of the disclosed genes. In particular

empdi Ment SThd Rfin EXPFERA? Riteih @/ @kd &f dERE B CURAGNATRYEI RIS ifkThaeshul i heavy
relation to various features of the expression products of the gene

i ncl udfiRg: Sebine melive AEICHF Gregiops @) aBwt &'c aegipns: dMtapughdhs bapndayies phtheFper
WO 20175104 b8 39 RehiddaRBUN Q424 ShieRbadi A riﬁeghmﬁalﬂq§@ megﬁ%ae ke rsgfel is Qlfsuaﬂy gene

may be inferred fromanalysis of the structure o ene, for exanple

from t FRENshiR yiesidh Bemianenkng pge sesidym aba@%@nncﬁ?%g@ném@ Biog#fbtte tesgarboxyl-
b. D agrasihiscthifeshogs ferrhiff lirs'ﬂiéq%id9@4ﬁkf%c&ﬂﬁ§ & the 'E@Vrﬁiﬂ{b'eﬂr% @Et@fﬁb gee Fc

rfgﬂods of detecting or dlagn05|n an in a manmal | an subj ect based
i f1egioB MY, be P Eds ifon c¥mplen dippg rxam@etron P Perifingdore RH Skt Batifody.t pre by

met hOd&c&ﬂdYMuﬂ? @nfif&ris @heoxflucﬁlopﬁma EncBling %Eﬂegaf &ﬁﬁﬁoﬁﬁe %@&H%S %@cﬁ'ﬁﬁ%@ alhe

panel s may include one_or nore D markers seélected fromT

ot her €¥SsiHPR AL intachantibagies mﬁ)hecmmeg aptihod s papulatignsawith et 44443 rli@ldaeﬁrem%‘ﬂbl

| BD mar ker selected Table 1. In some enbodi nents, the panel of |BD nmarkers
will include at least 1 IBD marker, at least two 10 IBD nmarkers, at |east
three 1 BD markers, at least 4 1BD markers, at |least five 1BD markers, at

| east 6 1 BD markers, at least 7 1BD marker, at |least 8 IBD markers, or at

| east 9 I BD markers. In one enbodi nent2l the panel includes markers in
|ncrenents of five. In another enbodlnent the panel |ncludes markers in

e Y . —— N~~~ 1
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20 control, or 1BD nmarkers that are both overexpressed and underexpressed
in an active IBD relative to a control. In another enbodi nent, the panels
of the prweentidimsenti on nmay include an | BD marker that pcs/usz@oexpsessed in
an inactive IBD relative to a control, underexpressed in an inactive 1BD

r el at i VBiiRody opukatiops With gy K44 tesidyes ramevedht and ragtibpgy [popwlations e eing 8 dniatver of
under expfiRaRe With BndRithonamE K47 L8R €l ative to a control. In a preferred
enbodi ment, the active IBDis CD. In another preferred enbodi nent, the

i nact i ve 25 Unisss indicated otherwise, heyeiy the mgheringi obths sesideenin ant immureglplydia heavy

d | agNOghdis isQhat GG HU iAGexll tn REREENE ESRierREY Jf mtézns & Im%@? IR e4h Ed.
ngrlse determning a differential expression |evél transcripts or
exp

es $Pblir bl Serieeasiora instifutsrobHpnlthePethssda BED (P Kepordssy incomarated dasine
obt ai nggd réf’e&%et hreneS el %@x 2§ ln?-k'al‘/a?’ telferd B iHeG¥GdueHunfBlRE L S hulnin FGORUT O
wherein the differential |evel expression is indicative of the presence
300f adBdyin the subj ect fron1mh|ch the test sanple was obtained. The
di fferenti aly exR(&§318Re FP S te8Rprit @ AR afid¥Bitid&qiingd ﬁrént?cgfj{oocﬁe LAWR acid
relative to a _control as discussed herein. & ferential expression or
act i vi tsaugtceof an B¢ regiop doussl in paiurge Natvesegignesduinian Fe iegidns énclidg paotéve sequendee
conyespemst e PR @A &Rd Qrallgﬂgrﬁ&g Gigki R (%Lﬁh&shuhﬁn e 12 br? AhtiveATRIefice
obtalned fromthe patient, relative'to control, 1ndicates he presence of
an | BDNEmat fG3Ee iresian; anth @atvsreausice hymany G4l region, asheelhas BBuigliy) eccupings ent
in theygag tkgtdr, Which is known to be up-regulated (or down-regul ated) in
an I BD patient (positive control). Aternatively, or in addition, the
control can?bévaipn hexiseien’seomprises\as amjno peié semmeceqliieh fliffers fram that of e nptivsf
the saggueRkiFclephih byNEGRLIYelc&PBhd Mhido adX REEHSIHBH, I
nor el T aag et or G T O 1SS0 B Lo S TS gk eﬂ;gynxgﬂ) 3 okt ‘?‘l"ig‘é‘ﬂ’%ﬁ&s“s. on
| eVl s Slaqsthh}g%@k é’éﬁfﬁrﬁl@y,dhmg@antsﬁfdﬁg@g has at least one amino acid substitution compared to a
gl ycer ahle fwﬁnc% mhegi&h&t t%dﬁ‘émdfeggﬁ RAS %m@%a%pt@@ d/ o rfmléa&ﬁ{ 61{3: to Qbouk ?e the

expression | evels genes in the sanple I'n one enbodi nent

expr es&MBR agid SBlegt“GPnSnﬁ}dé’r‘EfFfa‘?IM én Oaltﬂbwf OR® toea&o‘ﬁé'Wé §mln$? agid sHbstituions in ja pative

expres §éqﬂ&10’ech'rEg1b1§ o@-in hB & TEHHPDE BE ﬂxQHtVﬁolyp%thie CARPANSS HeGeQbh ﬂEreﬁaxgﬂl es
of the sanme ty he nedi an expression level™ 5 can be determ ned
essent Pefq3ply: a?ﬂSf‘éﬁﬁblca% Sberg 1 3)Yanhamplegy a¥ith p mativgessaucasqpf e resionrandier withyanfigy e
beg@ d n%ff\@%a&ﬁteﬁ(dlﬁiéﬁtlxdé A ?}@férag yhﬁneﬁefab&@l%o%r ﬁorﬂ\%%y !ﬁe&Wﬂh' Rofehe
are apparent  t« those skilled in the art for

i dentl Pﬁﬁ‘r‘iﬁﬂ}lﬁﬂ?aﬁéﬁ’?‘éﬁ?é hﬁ}“’éloﬁ}’ﬁ\ﬂe&’éh herein. Of this patient popul ation,
patients W Dap@inkBR ®aRmhR acﬂﬁggqhédc@@fme &ﬁstsﬁt MofHaAdof! Jﬂar %&Jy%‘ﬁ%p RnlgVe!
of one or npre of the genes t e 10 correspondi ng RNA nol ecul és_or encoded
pr ot ei Aditediescay;hs)agiigned fo diffargnte classiyr i P Rre b maonRlasresof Hﬁ%mttbﬁ@espégt‘i ent.
The bi Qé[ﬂggEQthﬂfm%ﬁ ﬁﬁ’dhev&@l%ﬁﬁé%a? be FErtiRr Hivﬁﬁ&'%t@*‘éﬁg&)fss@s& @@ﬁers

ég he net hods of the present invention concern 1B dia nOStIC
assays,

IgGln ag%dg%glgﬁé{ tedeland g/¥s . Theyhesineclaih sensthdomaiethafseompipond ¢o the
per f or ABféredté1NGesHTahttRdie® fre 3RS S, ré, eaq’d ? fe?ﬂe@twe-gh erve RYKA st oftbSHhdRie des
vari ous, i munol ogi cal assa¥s usef ul detection and quantification of
pr ot ej Hgnensiqual ations gl §F@°§€$$Bfﬁ%@mﬂﬂPMﬂﬁsWﬁﬂ@%&@“ﬂhnunologlcal assay

formats wel ksikpewhhin Pyt fiesav anditdhal GebRehtPsmprod theivy 4@/ td?)rﬁéﬁ{s 0@ UstitodP S
of radi oi nmunoassays, enzyne-linked i nmunosorbent assays

SA) ,
enzy me VRFTRRCBESE AemBY a8 B?eéeé‘&élrﬁ single pglypeptide ghain. Praferablydhe Y(EOIYRGBU%@F‘MT on,
| NBOINOL&HrRa a lpa@gépﬂge [Riteh el eGP MR bY Larff vga&ﬁaﬁﬁg aglcﬁlrendblfe@ tﬁ@aﬂ:@% iz 8 DY
expre55|on of a ecul e descri bed herein are al so ovi
i nvent fesaed F%F%ﬂf%d‘llﬁ%ﬁn biading.i Kpt edeviey phesFyses A?ichfharpm éhq ﬁé‘g’r”ﬁgdmt%’ods
usi ng h@ehelism! anisoBRdives 113, 2QsaMd3 288 3B &€ Shid -VéjlanKNH@ &fotid, phMdoh s
detection nDnltorlng, dlagn05|s and prognosis of | BD characterized by
expresQPBQ of one or nore nol ecul es descri bed herein. Anot her aspect

Of the presend tehh ¥8AEJIRE” FefdrtoPenaliOntiBdd ?qgémfﬂ% witHeRb 'aﬁtYéeH-gmﬁmﬁ%ltés WaRh
ﬁiesses a nol ecul e descri bed herein. The ex reSS|ong§ro

cufragytsrempFitarerindle 7Yy Aemain (Ye)£opnesigh inst vasiapla i rdoﬂ’eltﬂ (IVB)Dn he same
Accor dpigdepide dﬁ@inw Qt VE) By vkin® 2 BYRY B%61s b Bbrt EJ‘ﬁlo%‘aﬁﬁ? b&sdn RE % Heins
i nformati on useful for predicting a variet ors incl udi ng
suscep®? B sies chai, @e\ﬁalﬁéleﬂa@ forerddo peir with é&ﬁmp%a@@arafdow@g peansthenchaiirpad or
sudden and severe onset of synptons in an active B3D or an inactive 1BD,
i.e. flare-ups. I n one enbodi nent, the present invention provides
nmet hods of detecting an IBD. A test sanple froma mammal i an subject and a
control sanple froma known normal mammal are each contacted with 30 an
anti-1BD marker antibody or a fragnent22t hereof. The | evel of |BD narker
expre55|on |s neasured and a dlfferentlal Ievel of expre55|on |n the t est

o . o, . o b o N S e




5 treatnment for the 1BD, such as drug therapy or a surgical procedure.
Follow ng initial detection of an 1BD, additional test sanples nay be
obt ai ned woamwhesspammal i an subj ect found to have an | BBCcT/iseo1ada487 onal

sanpl e may be obtained hours, days, weeks, or nonths after the initial
sanpl e CIRAE tveReigen-iadiog siigs. dhiahogdie aretdsecried mage| fillyinp fos ekamnde, ERA4OPTONOI at e

schedube{ . ARERINAC: ALAMI QAN IBIPESMa YiisHogRy [ el ude second,

third, fourth th, sixth, etc. test sanples. The in test sanple and
the 10 addik |kapetr angbody & qncantibesdytteat iamas [cgnjegatedrie p dEterpiagphsemelscuds seqhi dsad
her ei NymAl RocAllt GGhfSadi t h an anti-MD marker antibody. The level of |BD

mar ker expression is measured and a differential |evel of expression in the
add?t i onal #astsolatad)petibady t,Sorliipabfheth hap bednddéntified arld sepasatedsandysir eecogeredhfiomat | ve
of af

ohi ch R of s Rl ERULIEE Cnfini ! Sityolel AR LR R R BE e LA

pr esenhichyerwld vterigreevigi dle@toetd‘ erghesaptuticnses fﬂrntg: srttibpdy, prd AR incl@e enzymes,
ebodi Weiones. 151 e Bl B R AR LGRE S0l EE SH iﬁc@&ﬁeﬁ bl e antibody
expression of one or nore ers in a test e relativé

cont r oMill g/ purdigl (1) to E@atsmhiﬂn%S% e weigheof aoflquBBs detmtnemedébyph@s@vm mnetla)d and
desgri bRc hatsbly mdr@tﬁgtll y Q@ef@ﬁ?-'( 0d cfe HB# %%I)chnnq fehs87 § Mslatls of N-
expression of an relative to contr per ormng one or nore
of t heter@ingkgr qmeslaloresm @Otfb&tqu@rcebmuseﬂﬁe spixping sep wnudnetve lor (Fatahatganeiydyf r om
a test spIMAE: Ald: ﬁd&é?ﬂﬁt Jr(?llon%%& d’& (ﬁﬁ&g ufsﬁ)té bl Sl ! prL %ﬂglb' iREr stain.
expression. I n another etermning step ther

conpr i Sekatedpnibodiriinshdeothe elﬂtlbpﬂaezrtsetgtW@anpbcenlamt ebls sined atéwpr@sspmmrdatcaf to
assess mhakBRy's dulPLitnBbA AR ol Bt frB&ne Bk, LA iGhdNEb&S Ly RAP! ©
was_obt ai ned e present rnventién are va yI'e Tool s
f obd dePeRarFhly 2t irdstioBEpyrificktéon steeasur ement  of bi onar ker expressi on or
protein | evahSaffiy BnRR" bATHBES e Uih e dﬁ&t LHRABAP OB Aol BEEGHERD DY
a suitable processor Sui t abl € software an rocessors are we nown 1 n
the ar fegiong therest whiehaeselt an irppravemientiis the affinisy pf thg reatthodn jorratiganbedipactdita a

sof t mb@relﬁtaﬁﬁﬁ&lly hich dRE th%&seﬁ@@rbéé@lé}éﬁﬁn(@s PR RAVherttity l‘ngﬁpe\é Q}hﬁd&tesawlpar d
drive, D, of a menory assoc] at ed he processor’, but persons o

or di naPV’esq@P‘PmOIanOIt ¢ren picomglar affingies|ifprythe asees cintigen. t Affinity mestuert atibogicpgream
orppar 51%dﬁd%@rb§% oce&wés%elvt% ttetdre/emrk?@t &% %Hh%h %ﬁt@% (2435 gastcgﬁég a

processor or enb fi1rmvare and har dwar e
wel | kAERIY mafirsien by it andrftSL |dewmghrfﬂ@gn@asdmre mrager@sls ohHV8randtor rampiprk

Mar Ker gsidhdigs 888déd bGSairbas e 411 HYE Was Ackll SANGSLG1 34068 SNSs@ndLol Gene

treatment reconmend a?r ons are typically recorded an?§ émuﬂl cated t
t echni &0%HY;15pHYRI0 ¥eltonaeiarlor. amineht1Ss: 12004 AAPI%. Jacksop et tadi Wi Immunol

embodi MC}%W—QWEQSFE&M&&ns%aﬂ?%ltﬁoﬁm'@ékﬁ §)UCh i nformation to

|nt erested parties, such as patients and/or the attending physicians. In
35enbodnaning acenemag@agaeaw ptibpdy hesein dy ¢reantibedyt wigh arsayeipo peid géquence

ana' Y ZGflich RifferC AU tal Haif spdctds. 'aﬁt‘ijdo@!' @ﬂdﬂMHlf hnflhd {64 &qﬁé@%%ts%ﬂ%g%s {f

jurisdiction to which the results’ or ItgIgnoses are communi cat ed.
faci | i tat 8beit dgtoamelogy ryeith g efinptregipreantipodyp ped pBforablys Kisy svilk &n ablsadliabpitay ed
on a dy@R) Rdte BRYESRYy atC Rt abAR Yo% HBRbIoBBISGAH e mdin shitid gy

medi um suchegs gﬂ?y%ot limted to, a%asog vmfzoff 0i1339 C% U§%§?%?8%3487
t apes PGARECE Masiapts Pe%iasaprleﬁpyoa, detytionpEdimaddibun araviain Rsitiphsawithinerkidiacet mong
OLHEr Sio (B GRiHBLIN ga@uerle'@mm FralEHeBeCARbELS OEeﬁnteélo@ aa%' Jctdogaﬁtentee%nams
results, such as, without limtation, neasurenents of i nicall paraneters
and t r Biein jnsinde an aeidie xavany (¢4 Srantidatechantibody vasipwthiej basip yalmnt addititodnafithyn t he
machi NgniheadARaPIIRA bAKRA BLSOHSY PR dns 6r SRl thdif R y(ﬁhw

medi cal h|stor§ gnd an§ Sré gvantqfanl ' |s1%ICE Sk &Hﬁ{ﬁpﬁnﬁ ds oF this
i nvent fegnnal\iyrds rptiduston ©ae of o hewrabpias arereet atgnem inelugny nptobledlogen@raahﬂlqns
producg e LRRBMdcidde L%{EQWf Xle% dnbiBr ﬂ%{tr@thlhgeQ'ﬁé Qﬂtﬁ)t)ér QlriafN6 é&gstt he
bi omar ker s descrlbe her ei n he et I'sS I nvention produce a

r ebor t heenisrthe mmi§odrremprising prapine-tirainablgader oﬁ@@mn iongneosaplightt chalnd thareofl BD.
10The GRohaRTuARS cbERRAIeIRE abit Sl WARNLARILR I LU LIST airaehddRiRL 01 A the
report in a database Al'ternatively, the neth o urt er create a record
in a daigseesies pybodhe subj ect and popul ate the record with data. In one
enbodi mrent the report is a paper report, in another enbodi nent the report
is an auditory report, in another enbodi nent the report is an electronic
record. It is contenplated that the report is provided to a physician
and/or the patient. The receiving of the report can further include 15
establishing a network connection to a3server conputer that includes the
data and report and requestlng the data and report frontthe server




35 one or nore of the IBD markers herein is communicated to the subject as
soon as possible after the assay is conpleted and the diagnosis and/or
predi cti omoize1iganspat ed. The results and/or rel ated i nf ecwatscen/onmg? be
communi cated to the subject by the subject's treating physician.

Al t er nat i veldy, Siprsylaten Vardankp gntibadse desiiniscan arfibgfly vt gne; er sore serbehydjatect
by any nigeaiis facked TRt GalidtOfiffed REMUSHNG ﬁ%ktclaﬂghyd%lt@ﬁ{ofeﬁ@é Gitack¥d to a main
2011/ 011339PCT/ US2010/ 042487 forns of comuni cation, such as email,

t el ephdPRSes bty ¢ Bxaariesnal) slysosylatipn jvamanisy hesgin iseludst anfibodymiither Gls e H}Zas
in caseligdsahBiide é%ﬁ@m}én lifsfthd QNGO d1iBosa&hh A stRIRAD I HERALS to tdﬁ‘q?cCIQEBH Nhé&a! on

containing results of a di ag{nostl c test and/or conclusions drawh from
and? or 2RiRody Mith one erdwarEhehyeratamoigics attrched to Ree eréwe lighrelainsdhereafeantibedy wifd

del i vemgteagdbhPd¥Rt | tadHed th Q)nEhﬁ" t%z'dblléﬁ(;}t ch'aﬁhsngf ?necé}ﬁli’abc{}atetconangf &&%Mt &F
har dwar e and software which w | l'tar to artisans skil 1§

t el eco®HgAYEAPT dffgatiothe exanpl e of a heal t hcare-ori ented communi cati ons
systemis deggdd l!?l@gntiHad}Uhé an@@rregld}loan ﬁlg%étgch;ﬁée stltﬁgt‘ﬂf%\{ﬁz{y’betaﬁgch cfﬁ)so%@tbr two

invention is not limted to net which utilize this particu

comuniheayichaias efths aibodys e@e¢ttraﬁ14ve éﬂ% 48 e pumbsring h%reﬁeeen)o For pertuzivmab, GO
I nygnt iR theadrédoﬁﬁnaﬁpago&tcﬂah@e %Etlﬂ&d with 88%r oligagc&fﬁh@@stﬁ%£§§&yds Qﬁ) Pla,

sanpl es di %Pnom ng di seases, conmuni cating of assay results or

10di ag 2iey Gbd, Gl H-Pedd 1618 |aﬁd cﬁ%bwse foundgin legser amgimys jru thesphrezimsbs .
The i n\églﬂﬁdsgﬁ,npr ovi des assays for detecting the differential expression of
an | BD marker in tissues associated with the gast rointestinal tract

i ncl udi ng, Wisvipdicpteapthenvisse “Glselignercrhyridotorturd” ewia, indhedse Brld Gl €910

ti ssueandGHIY)direclr@n tissue, and termnal ileumtissue; as well expression
in other biological sanples such as serum semen, bone, prostate, urine,
cel? prepar A ‘Gruno-tspngl Header qiensingst brseis refgs i pnecfert taqre iamenockcids issidyes jof the
eXPr €S SinfHd-tetimifiD 1R sEREKRthaR bR pRdsSR aWBL bl QMiRRIf 5yl gtemorfeq{eaxﬁ)@ mgfxte

i nmunopy eci p| tation, imunohistochem cal analysis, Western blot a

mol eculFBAins ot abodys o4 exquplasy ammottermingh deagereexiensien cqmarisescarngonsists af thetehod

of det gmtron@idiréifiued, ViERY, BidldnBdn G%RF BSR liQR cRfinsH? 2h BIALO®S ¥@hntl N @ bi ol ogi cal
sanpl e conprises first contacti ng the sanple with an anti-1BD marker

anti body, art I'Semifafekepotiede (s one inruhshemte emaprsgRparginearesidiss harerdries peast ei n
copo ai QbrtiA, ARt AeRpRLOSHINY shRHiie, A artflo-@fpadidiabia] BD mar ker antibody; and

then detecting the binding of an | BD narker protein in the sanple. I n
various enmbodi ments of the inventions, various technol ogical approaches are
avai | abl e f &l de&mmmmmmm | evel s of the disclosed genes,

including, without limtation, RT-PCR mcroarrays, serial analysis of gene
expr essi on ((bp@actiemel therRsesexpineansipe willreaipleyi snlesy atkeswise didjcarer adriventional
Si gnat WekniqRd We Md1diaf MRRRY - (1n\éﬁﬁﬁ1§ Wokfbiddft Q&I&Fdﬁ%s?eeac 1&@%/6"04:11 Q%L%yv and"

particul ar 25 enbodi nents, the expression | eve
det er mPieekeniviryy whish jatsrivighin thg kil 9 teeasts Lﬁuelsteehmqqqeareﬁmles@u foly plrtbd listaguref

t hes ge i ggl Nk r OhBinRaePhiio i ct
25 geggni Bg! UioREuIEX @ishing: NAT @Qoratbly evePal b &gﬁ%@gﬁyﬁggékfn A3 eg@@ﬁ,o

I'n ot her enbodi ment s the expression

anal ysiQligmmuelepside Synibesis’ Mok Ctaﬁee@elr%ﬁ f* émwkéfn%l(bﬂtﬁm (RI Hhzeshreyl y&i 89833 t he
met hy| aife@BdsNR Bhefmdicl” g@aaeeﬁc pfeemﬁcqr @ahdbdoﬁo eﬁmgl'@ﬁ%ol%%hgﬁgdg%ﬁgt

i nventi on provi des a fret hod nosi ng t he presence o

mammal (M- sWsire&t Coy Bleakwelli ?ﬂsnd31? lltmnpem BB87k X [sieae Sironfen fVestoru drei ¢
aci d enfgfiialigh e |(YM9FN{1IIQE&Q¢1 PT@Qllog eqis i [98‘?) t“%ﬁltrelﬁ PIROR1sOR MR 18 b fBruﬁ{;@}} he

supject is different relative to | evel ression in a contro

whe? ei (F-Madugybet e dneds.elP87); ¢nd ¢ R@ResTs}led?@lﬁn@rﬁiSﬁ heiatReaction?, Mdlispetedendse of
an | BDjggayt he subject fromwhich the test sanple was obtained. In the

met hods described herein, the determ ning step may be preceded by the step
of obt ai ni nds aisgssed gbovea the detpstiom erhdiagnosisadti BID dulspreently obtrnedebye vadiowsng
step VA t: I t he
I TR R S R R Sy R T LS
of expbasedppthe idepfficagon peerSIHRNETY AsSRGUT/ VOLPIBD? According]yn thereapriassion levels of

e di

degy co o eensh O RERSE HhoghRERAAER (oM Rlicls R 90, A8 BRI WEblfer | g
t hat t the diffsyetialoxpressinmeed 9 romberf ofgenesdh EBR paticinty henbesd |0hfg:r\@d pahgspeqmdug tof
Tabl e [ ve to
The | eusP s EESioRANERReORIAETRE | Aok el (SURKREk: il Rh il 1 ).
expression is indicative of 5 the degree of |IBD associated inflammtion in
the the subject fromwhich the test sanple was obtained. In another

enbodi ment, the determning step is preiceded by the step of obtaining a

t est sarrpl e fromthe marrmal | an subj ect. In one ot her enbodl ment , the

N T . - . . .. o o rr




30 patients cannot tol erate sul fapyridine because it is associated with
significant side-effects such as reversible spermabnormalities, dyspepsia
or allergwvoosaai3zens to the sul pha conponent. These si #eTafsb@ots24ar e
reduced in patients taking ol sal azi ne. However, neither sulfasal azi ne nor
ol sal azine are effective for the treat nbMlebf small bowel inflanmation.

O her formul ations of 5-ASA have been devel oped which are released in the

smal | i nt STT Gend €. §-IndiESiBh@)T] N Chattde &5 aCOT SEQ HONGR! lyEQh)W~ﬁ1g&reé) 35

weeks for]5-ASA therapy to shpw Eihdssibf fi ¢agileidRtd gnbsinghagigdp not 7 espond
to 5-ASA thengpy; off Whegpave| a Myfasevere di §ease, [ arepr eSvI’IIDQCI

corticost eroicdgp3 HOWEVEIGD TN B T Hregdlorl U | Ter Myt herapy agd’ Cdln%[sue used
as a mai ni enesretss-f) herapy. Cihical rem ssion is achijeved with
corticosteroicd2sv thin 2-4 WJ 2011/ 011339PCT/ U82010/|042487 wegpks4,6 hopever
the side effé&kbeta8are significant and incliude Cushing goldfacel facial hair,
severe nopd GX¥EhtE and $bepl bssieseeaseThe | respdnse tlo suBf asal azi.hie hnd
5-am nosal i AfKdAbElpnepai@ions | Demase i N|CD, Pair tjo mild i nj earilly
ul cerative cisthimpls and poar ip severe UC [If these agents fai|l, powerful

i munosuppr&d&ilgklagent s such| as cycl ospori ne, 1§redni son® 6- pet&kbt ppuri ne
or azathi ppris¥¥m )5 (converted in the livef to 6-nerdaptopurine) are
typically '+ (ABGDEo) oGt e t s Decwgaseysel of chyticast terlf ds hntB. bt her
i munosuppre#iGs qust 9Bk cafr ef Becigaseoni { or edldecause of6 t he| h1ghb rj sk of
i ntra-abdpni AdGI8epsi s &0 gi njat i Nigcreaset he| fi stll as gnd al8scessek7,tonnon in
this di seasaTGApppoXi malCBl y 25% dhdBdsepat i entsiom || [requiore sur pery
(col ectony) quiIgg fhe ¢purse of hhgasdl SERSE. Jr eat et Hf an| IR
i ncl ude asurgical procedure, Tnctudi ng-wthout T tatom —a bowet
10resecti on, anastonosis, a col ectony, a proctocol ectony, and an ostony, or
any conbi nati on gk &Rrs of the Invkikisaddi tion to pharmaceutical medicine and
surgery, nonconventional treatnments for 1BD such as nutritional therapy
have al so bggd,RidnEHREREN pFonde?fﬁﬁﬁ@%tﬁgel% %fegﬁdrf]ﬁﬁrker@olsﬁg?na&j: TR listed
formul a, has been shown to be as effective as the steroid predni sol one.
Sander #bFabist 1 aln one pipbadiment of thepgesant ingantigp 3he7bigrmgRery arefswifgbledior use in a panel of

sem - ehﬁﬂ&‘ﬁt(ﬁg dés&‘itm:! |h@r%1n§‘r gucfheﬂaﬁélé M8Y YncRAP SRS brViBord Rt Lrdny RhGigh! hose of
unpal at abl e- 15 their use has Dbeen restricte Nutritional apy

i ncor pBYdéPfaF}hﬂ“]\]/\Hbthé aﬁr‘bltlétpﬁ@CIHtﬁéhfaY%@ube@FbI%@ﬁlpeﬂmﬁftle@tntrlﬁeralfrbeﬂaé?hel ttne are

synpt OBﬁtaQIfef&%&m@l@ﬂaﬁéls@ésm%ed’heﬂcﬁncet 335: 816-9 (1990). U.S. Patent No.
5,461, 033 describes the use of acidic casein isolated frombovine mlk and

TG 2. Beat heewes of Tableﬂt greveapsiderph torhepliffsrentizlieexpregsed when thewdean atdesstrabpess

t he usgndfol ﬁtsl@dsf‘aﬂoﬂt i ﬁf(ﬁ(mat lfe%'t BBHuR-d ¥did, %hfeltsg Eﬁﬂt pAL Tf(tld ]aﬂ%ast goo%t R. folﬁ a0 P4st2 99
descri bes the use of casein in an enteric fornulation he treat nent of

1BD. HaRtep foldyst Jeast vt f+iold phleast pqui by -fold, ah dnasttabout & folidtat iegstabwﬁtsrfatd; e
treat MRAlt 80 6dBRISatNest d0oRAT-rdId) &t 1BIGhduY BRGIICAYSS Bbutl PRI LS Fﬂ@& abopt 10- The
pr esent |nvent| on contenpl at es net hods of 1BD treatnent, 1nclud I'ng

exanpl &ld piferes betwesp the greapien pha ives eenfep apenal jaed diseasestistbjeTt.cor 1nwemuson

proyi d@tﬁgdﬁ%f&l@éi&edé%&f) ent Aa dide8dl kigkcgn 1BD in a subject in need upon the
detection of an IBD disease state in the subject associated with the

expressi on 8 onsmbpdiment ofghe Prepmt dateRtinns adireferress eay of dBBi marksiycidengified by

I ncr eagRdoRg ARl tteﬁleea&erﬂa:mhmg s
enmbodi man(t) ?he };?et hod npri ses éﬁzﬁrﬁﬁrﬁtﬁ%%t Eg‘:{&?ﬁ%%ﬁ%ﬁﬁ%?egulated

expr esERHET inpludes ATGHe AéFrG 16b%.angly (fég%?rdgfteﬁ@tﬁ@ﬁhﬁ@/ psthevagr mor e
pol ypepti deg sefeRed &4 of toWArdaRl& dark@E iddhidbs %&rﬁaﬁetéd%ﬁes%ﬂt%%%ton

p[é)ducts t hereof of one or nore genes listed in inh a test sanple
i ngtfars Breplbereptaubile CRELAD, gnefegalﬁtqrsotf thewiophags pathiveeinelyding ATGAGkl, of

expr eSATGAD] BndATEB! MR A1 WEES hbwiRhIFCIRGs; h@b@fmétwil MGél%ﬁ«‘jz 'Nf‘d@tso@is
expression is indicative of the presence of an 1BD in the subject from

whi ch $18816%2sk FERRA £Cha3 iscto kppnwr as GIRbE; é\ﬁ}’la@?‘?rﬁhll\él?eﬁ’ MPQFtloS@‘éA@ SikbiSect

an effﬁC@K\B@ﬁU@Lﬂ@Lz@f A 1B LIRS ARG BT AR Aﬂ&ﬁEdﬁé I RAg, ﬁﬁ%@eﬁra)
ri se the neasurement of the expression Of rruIUE e | BD

rret hod ¥YBiE: éé’é%tﬁ é&ﬁéwsessaleekwq pig [RIO; VEDR 3 NiASKGE LN GLE04S;
effgct FVAROGIFDENT1005s: ﬁ@ﬂsbBDAT@%LQPeMTG&?D 98188 KhRviPasS HPEES! AtLICRIGRD. S“Ch

treatnment. In sone enbodi neEnts, the |BD disease state is associated wth a

i ncr ead@G4BndASE3 de @lse dgewn s e‘ﬂfﬁ%s@?% HC3Me FH22185:eMO8HS 2, IAIG3-LIKE;

I n one aspect, the invention provides nethods for treating or preventing an
1BD, the nethods conprising detecting the presence of an IBD in a subject
and adm ni stering an effective anobunt of an WO

2011/ 011339PCT/ US2010/ 042487 1BD t her &5eutic agent to the subject. It is
under stood that any sw tabI e IBD ther apeut| c agent may be used |n the

o o Y e o . .




15 the first nedicanents are adm nistered, or within 24 hours, or within 12
hours, or within 3-12 hours after the first nedi canent, or may be
adm ni st ewecdonyans3za pre-sel ected period of tinme, which ipsTsedienadaBy about

l1to 2 "vss A@/ﬁ)ogg 2 &o 3 days, about 3 to 4 daés about 4 to 5 days, about
5 to 6 MIYRSMIABATCE AT G 2iayAso kprn o5 ARG1n EBRYE RO e FARIR AL 4TEA% be
adni ni NTEF16I2 GONLSr kfWd ¥s WBRBENFLBLOD; ATGRIILEr NaBBNg A% Wnbdn e Eim;st
and se%&%anent Qr _upon non-responsi veness with other therapy. Thus,
the confi dnt MATHLEP Bort repelef Bamarers Abdrserhed Rereingeay depbide one of, more than
C0- adMofid &, b:i2dll Hihdse Bakkefs! b paftiThiay Slofudd CONY3. NRRMivEIPPRE BAR] fnly Mdhudd ONS
or singl e pharmaceutical formulation, and consecutive adm nistration in

ei t her 1Bt Par magkseeaespasdiag &y aisryatonel;the pwonhagy pathwsyy (Theipans] may fiher ipgdydea | )

medi cagBNérSncre SURIraAN 00B1 3y aiexcri3nei r bi ol ogical activities. Al these
second nedi canents nay be used in conbination with each 25 other or by

themsel ves v Rafcl i dlomapksts maydpeladrenre or mgra afenr afliof the mparkessof Tabledridus at least

nedi CapRdtharka@SrdaSPiduld@4,15N2610£37. NHe pAEA hal tnclude hlEasOite naPRH E6ATERLe RESS des
the fi rgt nedi canment, respectively. thus, the second nedi canent need not be
one ned ©@RRent , but may constitute or conprise nore than one such drug.

Thege secongfdaeis G2 MRE bovaisd Mfdve, 8 kinBle MR orah BnydR®idliby, abSRtteddl foPGseSane
dosages and with adm nistration routes as the first nedi canents, or about

from 17 Fogeskicoindidingnortis agrays ofithe present ipvqntian HesdBOmiskers of the peagens invertisnd

nedi capRnifferédtitlly&@resid gdhds or Righin€ bARINYs. A REFrélifl 1MREEF dxPresQNEST REBLRbS
than if the first nmedi canent were not present, especially in subsequent

dosi ng&aBEFdha iehampl o mawerlan sibies relpieerte p sentinbesn dawamined faom the level of

el i m NRNR Riinsé@fld 6CexptHBorE hloBEdS dGauRes) bfeedraidte of the methBR RsdBE ERRRYS Of
thg prgse,nt i nvention conprise adm nistering one or nore 1BD therapeutic
ag ht oeai Pl or prevent an IBD, it nay be particularly desirable to

conbi ne t he Bagdionicsiigict BYdifk@Rt Vet Restion SPRRU tEhh§cRbts B AGEIFMAs sddaeld BoRhSO
per f or ned tg treat or prevent the 1BD. The |BD surgical procedures

cont enfPrEEM8 mwblteﬁélaﬁflg BIyiths presept inmtiomerpyides gepg mprkers farilRPt The B marksswel

resect hassciosliRfdREdtRn providel 86 iR Presed iRVAGSPLARWSSHY QBN ns 18 Ak hoRSThRMbentOr
any conbi nation thereof. For_ instance, an 1BD therapeutic agent descri bed

her ei nTFREPESeqigonsi prelfoGhetamize ths) tesatmasmy of IBDytor the Reede pt individupleatientyy therghy WO

2020/ Ok BaAReTihbBeRED 6O A Aot hidBininligind PheMRpos@k (T pafaRith Ghek B8R RESSents,
i ncl ude agg?separg%{a adm ni stratjon, in which case, adm nistration of the

VD t heVHI58 4P Pt PEgyadFany signifean pengtits aad eften carrpseripusirisks digithigxicsie-cEestyi cal

procedure. Multi-analyté 8éd¥edxbre¥didtests CanieAsid &2 &bre@ish RVel B2 e JBlhore genes
t her apeut i r a conbination of one or nore ND therapeutic_ agents

¢ age ts; O at 1 0 Ut
and a @yPyedmy afglr%é%{fﬂ Eeloyat PRy PRI RIOERSHES OF eampongt gellulag charagteripficg Inssome
| Mpr oV ekR@fdes ithe bRRGicEVed PSRl of SHERSO Mid QherdBreMed ufiRy, ¢l igRoved WsMuditeiRPY
result i n}??l?qsg) a}r?g(x?rrent .in the subject receiving the 1BD therapeutic

ageht FIPESTALK oz ipgiivdual genes te) calsplafe @ geqre Which 1ssperg bighlypopglatgd with
reduct owonheNtHa Gs IRV exprdsyioR fvalub &f RBE MAVGEM! @fneb.heFol BRample, the chlRBladdPof a
t her apeut j.c . agent (é i s/are adm ni stered tf]%?lany sui t abl e nmeans, i ncl uding

par ent 825t $R0Tf fece sepre} Higk predistietht likpliopd, of rergmency n SHEPSPM Fecspiak al |

and, i posiis] odeinégativd K61 canb ¥ dBdHbe inl0.S. PiYIkiRdTGieaNAhplidsHbh NoS bH0BhH4RF42.
Parent,glli;al i nf usi gns |ch| ude intranuscul ar, intravenous, intraarterial,

i nt rapctq EBAEN used o SalGUaE e A SECHERRSS SPT N0 EOUDELIeH dn OFeT [ meyimizey the
Su30 abpreditiudtvalue ®f the rétyirréritk €€dré. OTie, gréupitp Fpehel ilad b8 PEHSTMEY aSHRCHMIAN BN

i njecti O&Sﬁ’i’ %eggtgl‘n i art on whether the admnistration is brief or
chr oni 0 kepledg fie lPIbtoé’g‘éﬁﬁ?l?%‘? fupgligns o squaperens gekiukr shagictsgistics sehdd ng
t o thediskidtadbovef Thb Eorkbtion dT\eRdHph, AR alditidn, B HALiEk!ES BstherdRSAdveigBts of the
adm ni stered in_a fashion consistent with good nedical practice. Factors

for coffSiPuioR PHKATIS CERIESSIOBYalueE 19 e PEUTDRR SG95 ¢ TR Meiehtng of 8 egeng &fonp

t r eat efiprebdiingd@ physfoldgal PrBEFRbr EpdBent: COARNR harkddRisGd Ldni refdct GRRGMtbRINQF t he
i Vi %%JGJ at i egﬁagp;t he cautzle of the disorder, the site of delivery of the

t, PEHRIOWSE A cH¥fifi Qi Bt pathelesy o e 18Prd plinisy Pcomgn Mecsrdingly, ¢ an and
ot her #hgoita SsgetrOWR pr@erdiBilicfitdn ANodEvidds Qﬁ@fﬁ%- grddps of ihe SenIBdtinGREERELS kndpeed
not be, but is opti ?ggl ly formyl ated with 20 one or nore additional
medi cafP8TRY ° merereliatle ahth Pow sy @redictss oh outeerpe thep dhecindividual) seness ey rapdam
her ei ncombRtiGfslof Heigetes a1¥Rtidd. of such addi tional nedi canents depends on the
amount of the first nedicanent present in the fornulation, the type of
di sorder or treatnent, and other factors discussed above. These are
generally used in the sane dosages and with adm nistration routes as used
her ei nbefore or about from1l to 99% of26t he heretof ore enpl oyed dosages.
25For the prevention or treatnent of an 1BD, the appropriate dosage of an

AN 1y . oy o o o o e - T




B.2. CGene Expression Profiling In general, methods of gene expression

profiling can be divided into two | arge groups: nethods 10 based on

hybri di zaNoamlanmwm s of polynucleotides, and other nerhuvds20@senspn

bi ochem cal _detection or sequencing of polynucl eotides. The nost commonly

used met hoddn %Mﬂr baseq prethe determinationef agayendeisete: onp cagfchpaRRie rextificagstionts | n

a sanplifo kungtdugeatRay atiﬁé’u'lhr Rh18&(E) TeheABGreRteSEdrt! ml)éﬁra'llg)'aﬁéﬁts' voith YaRRE KBS giden

Bar nes, Met hods |n | ecul ar_ Biol ogy 106: 247- 283 NAse pr ot ect| on

assays 862N By Glagsifind a3 helonging 4o 2 ratieulan Ggogrpup. o Thus élv-‘e‘r‘aé‘@s tchesas cvill gefinen

pol yrrers L?barpau&ﬁ@@&mesp&ﬁ&f&&)rer@%hs%rI%k al., Trends 15 in Genetics
992%‘]% Alternatively, antibodies may be enpl oyed that can

r ecogni ze spoe phility ofjy gens,reasker impredietinggheigxelgpmpens RErrosTRIYRN S pi EBIR may apicbe

DNA- RNAnigidtd BhattiirkerX €8n QlierkdNoe Riaflce 'hE‘vn‘iB’Qle?ﬁY@s%mn ¥§t‘térﬁ) it Eﬁeél&‘éﬂrssubﬂeir to a

determ ni ]g expression of MRNA or protein include, but are not d to,
gene e?ﬁ‘?‘é & tesh MarksF mpy brosubsited ior arused maidditiprigertess markpcmd haYﬂ:IIlttJQi lnmgct on
quant i fratdveRl pRAkctivé ﬂ@ltf GHné et - ﬁ@%)oselmsiﬁﬁl‘&@&{p?e\ém&i Gtk §f %n&%a sult
perforned by comerci al avai | abl e equi prnent, I 1'owi ng nuf acturer's
pr ot oc o lnw&frmeatsowﬂusrnﬁgnt fieartigulag pECess %n@fn'@mgpmﬂ@cq?m@g%ulaﬁ@mcamml
anad ysiThe prlescABMOerBSR 5T 1ﬁ%ﬁn&c¥ﬁﬂeﬁ1§ia@§ e u?é of%{lch subti OGS eggr%eﬁ@s%f 487
(1995); and Vel cul escu et al 3-51 (1997)), MassARRA
Expr es &1 Gamathadsafithe pispeniiasention y paral | el Si gnat ure Sequencr ng (I\/PSS)
(Brenner et Tat.marki¥ Wh@ aBiotihRE NBRHAANN 1RoRaQ {
i mmunohi st ochenr?a;t ry (I I§1C)0 etc. Pr ef’érl‘§° 4her( g‘gg%g)ﬁ?ﬁeﬁ% El%ﬁ?cﬁ ntsth NA
anal ys devejopmgnteand/or progressianial apsD alse h@’etuﬁthtle&%?ﬁllqlaé’a@@@ffowplym ezspém@ﬁar n
r eact i el tR5eRst the BFRNCy B BFuR RbMAndY B} S rréatmeﬁt\beﬁa%eﬁgit%th smenpl oyed, a
g&erred formof PCRis quantitative real tine PCR (qRT-PCR). a.Reverse
scri pt adBe prkrRrop@Emypciated informpation eprevidadnby; ihes presest deventingy predictieg thest
senSI t bieGenod) dicvalspmeh! S8R pfogfidaatt bit At mbeargﬁéémqs tefR R detéilifd w/ wﬁﬁhr pused

to conmpare nRNA levels in drfferent sanpl e popul ations, in normna t est
30s anpTEAmpR 4, aRpronrigtec igr srampls, JBD fesatmspti@asbe spprrprials srhersshe rﬁsultso)f the test

di scri Hdnaieahd) @h WeB Mndtkd SEHi¥rercRli ?%ﬁ% a @ dahPle H3R] éfﬁﬁm%ﬁ&&ﬁ%t gie-
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mat er i S9ntioksamipls. ThejindividahmayRean dividpd dot known sohaysize IBR s irdiviteah neva to

Thag, BNA a‘iaGIBDb&l indPA b EstedinR (ﬁa Bl Shith ABD §34ESing trbfbd HOMMIBH Odttan
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and t hidwidualpreyiopslysliagrosed rrl%&a J@%ﬁi havig had susesry: toraddressahe }BE Injadditiong the

bi opsy piesen0hivaitidf doi@ples héRss aNrkdah) aED. a&@é&tnbad BQB‘W' tﬁé h%%i%@u&ﬂ&ﬁ&is

ar ea. 2011/ 011339PCT/ US2010/ 04248 | n one enbodi nen

obt ai n&84hF PESTS TyPRjpamayfurdher corarriss sviter i adwiniptering an IRI) diprapeutisingent fie thef rom

t he | efaméflignsudfectith® prdviied e @kt satPledR whidh tﬁ&ﬁfﬂeraﬁlﬁﬁéxﬁressﬁ&ﬁof ob@f)ﬁm&@'ﬂ@ﬁ
reifrs tQ the si geéyl deum and rectosi gnoi deum and t right colon™ refers

heMREEnNYas EOFEY S reldiYniGchs canigpl nirih mestads of treartm@rrtev thergfossnporinaise K@ ar t
and ar &etéi’trﬁlﬁh@ﬁl@@rdséhcg oR A8 iPa maRXlaRA0KS e aﬂm!b?%ﬁlﬁibtegﬁ%&p@b tHeﬂtﬁédt'lg' ng
Ausubel et : Current Prot ocol s of Mol ecuI ar Biol ogy, n Wley and Sons
(1997) agerlhw@&rrtlrfemarsu i solation can be perforned using purification

Kit, Dbufferksefoti@h Grbb@neas ehel IBDTHRAAIFRLA! RbocRAULREHAMICR! Re uSECH @Sighl RIEN,
accordr ng to the nufacturer's instructions. Total RNA fromtissue sanples

can bePTodufe & iergenisiatgnadiiatesiihe: leveh oy agtivitelthy genmgAranrcsipheialts Txpispsion BPGISsy

ca30 besiig @éa@ér@:dma}f Iﬁblu&%&m&{'eenot mhiteE & AAGEhQI RGE, JGRdI 1hBﬁbngr9wﬁ1RNA) a
Centrlfu ation. RNA cannot serve as a teggmate or PCR, e flrst

step i HPgEME ae‘%ﬁ‘roélé’é‘?lcﬂﬁ pRbelenal anfipody, InpPerhar smbpdimenty sidsgene priisiEanseinton of

t he RNAofegiapicalafly, dit éxpfebVh prb@lct omech tl?éﬁsérfp§ isGBP et ('S&Eenﬁfg? hishy fAdbdRiy tn a
PCR re&atron The two npst connDnI used reverse transc ases are avilo

nyel ob %Pegr%m‘tn“rhﬁgeur%rﬂétwma% 5 usedia dhe(daxalonmapnt %fminrarp Feyn 1B ne

| eukem a Vi MUSrib@VeRibsBintehd S Mk AT Rs (VM%u\hé%ﬁologT&@aﬁp%ﬁ@ﬁe%%egcﬁﬁéa%td“%laOn
| Iy prined using specific primers, 15 ‘random hexamers, or

ist a

go- ﬂ’?ll%t?‘? fc?é feternypation Af FEpression Ef‘é’elé iof theshisclaprdesienesn dn Pﬁ@C‘é’%ﬁmb@flm@mr @&8si on
pr of I | éxpebssibrd levEIXGNBUCR geﬁ‘é%fa%%%téﬁ%e@%’ﬂ r8&ioh &Y SfaRibist foIRE o MR ettiéstign 2
GeneAnp RNA PCR kit (Perkin El mer SA), follow ng the manufacturer's
i nst r UEPHYSHs OF Fhfe 2gRsr inglding CIRIANG, altreNe ProjRin | epippes sang pretep aetevityn fdheother
subsequent PCR reaction. Although the PCR step can use a variety of
t her nost abl e DNA- dependent DNA pol ynerases, it 20 typically enploys the
Taq DNA pol ynerase, which has a 5 -3 nucl ease activity but lacks a 3' -5
pr oof readi ng endonucl ease activity. Thus, TagMan(r) PCR typically utilizes
the 5'-nuclease activity of Taq or TtiR27pol ynerase to hydrolyze a
hybrr dr zat i on probe bound to |ts target arrpl i con, but -any enzyne vvrth
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TagMane RT-PCR can be perforned using commercially avail abl e equi pnent,
such as, for exanple, ABI PRI SM 7700TM Sequence Detection SystenmlM
(Perki n- BvoeotiAppdsbed Bi osystens, 35 Foster Oty, CA, USs&xjuseoiolosnlt cycl er
Roche Ml I Bi och I Mannh Ge o f d
Cribod FEHESENS (6 T CHiste| 5F o BELTE hesnionm Gprh Anail ot hrquenl begthoe
PCR deVéGRafipl6 froRshd Kﬁ@bfﬂ?ﬁh@t%ﬂtﬂﬁ%—gﬁ@éﬁ %&%@9 sro%Ie?@' on Syst emrM The
system consi sts of a thernocycler, |aser ar ge- coupl ed devi ce (CCD),
(Z:Srlrﬁ; gligggg%rrr})tdtr The system arrpl ifies s?rrpl eEul n a 96- \INe:‘| f;)r mat WO
Digeriostizay g Inteatierocycl er ring anplification,
| aser-i nduced quorescent signal is coIIected inreal-tinme through flber
optics cabl d&e fpesen|ipvegéonprbyides methodsetfadsteetingatr difgno@@Dan TR is yastemmmalian
1K 10558 L0 affndl 5o D 5 FUTEH 1030 Lot XEL ARG, HBHR
cycl e. thepselpEapaselad [BID sprkers a5 distusendabeven dbe pankls @sty ancbide eooortacte IBID matkesver y
CYC! 2, BALUERRE IR | LHong B Sin DAl PRSP W Ryl
r ecor ddi@D awrker seldetediTeblely significant is the threshol d cycl e (Q). To
lTSEIam ze er Frgéoﬁrneegéﬁg?%h%ngf&g%ngf%f I?ﬁm[?el:ﬁeég &a&%ﬁﬁée atY%gt lalitBH)rg?rrl%tgr atl as t o
stedcem atdeagiGhese HHR madkers| at deasriBB) thirkerg at least ﬁvet IBSkmagers,can téast s IBD
ﬁS?LLF?%@%QI‘%%%ﬁ@’?%&% U R BIBBEERG, oD 0 W BRHC T ol UBRS L
gl ycer Hiechahg} dechglepmakpn it dstyals offiveade addiPRFpodimentS tBe potel includes markefs mor e
recent ;Maledtsi ?Ref tJve ,PCR,
e o sl o T e
pr obe 1 4 ®n & e
QUESIL | b Fos GG b - BreSITHR i 1S -8y " \Bhor O TR & e e b
sequence |)ésf,) Sse for n&?r ﬁgﬁauétlon at Nt u%ﬁ?tp% %egee%gjgg%artatl?e\;g‘nﬂm
usi ng #chdesrane Patmern merkers ctbatt aﬁrmﬂegmatddl m Cﬁe awhopt er moreamhukats ethete pieng
gene f Qpwidds aQ‘g&inE@ further details see, e.g. Held et al., Genone Research
6: 986-994 (71996). According to one aspect of the present invention, PCR
priners and pr@@ﬁ@s erbadigens, thepahels af ¢he pregntipentiommap mckide) eueﬂi:lemapqeeﬁxants in
o o o S e n, CARe D Btk 3o FraRRNERlrerbiRil of 3h SRR rdetf o o
geHes. comifol of ABD mearemibatiage poth |oivq,r¢§prem and whderexofessed e an saivh IBR relhteve DA
by 1 he Bl naT ot e ormit, [ hncit Yeine pioEAPAReio et Sl i fon B glipeY, ©
wel | eSYu®Prestsddn peitaetivs IBP IP‘@F%/Gp@Mn@Nf@InEIﬁQQMMQSSdb& zgwna@m IBlb relativetto a
avoi d B&HoB REMD hﬁrk%fsgﬁ!ﬁlal% botH gvefox %1@539([ M%dérgxﬁ%%ﬁ P ﬁﬁ&&#e‘fﬁD%@l%\%qg &S

within the introns when designing rimers i's can

easi | ycueebnp pipsHhEtedisybedimeny, tilhectheBﬂ%ltS %sln@notbﬁmgﬁfmmpdlmbﬂlteth@maI:tlvne
thsougkpm he-day! or Col | ege of Medi ci ne, which screens DNA sequences agai nst
a library of repetitive elenents and returns a query sequence in which the
repetitive & emefrrsd gmbodimatabe mythedsrafslegnposingtor dricg mguenpresnesan anfiBh ibe

used t Hlaﬁilﬁﬁhzgfku%re&t %ﬁpﬁs@ YeRfrPRRe a ﬁgfe&‘ﬁg% %Qfg'gs%mif $vBISf %WA t?ﬁlgﬂﬁvg Clr %ng é@&%ﬁ

ot herwi se pu |Iﬁé avai | abl e prrmer/probe ‘desi gn packages,

Expr esBrogygspthereef Bimo 8 panck ﬁ%§BD ViBers 41 A Yeshspmuptesibipined Apspi the dutiited sgfative s the
Primer gv&3% %Xﬁes@gﬁ &a @&ﬁof@h@fgm‘]the é!ff@rleﬁ'tga? ¥ ((f %Q&%)smﬁ A ﬁ@lgghv%%f Eh%g)r%\%m{(af or

general users and for biologist programmers. ds)
Bi 31 nf ot ardBDdB theesubiedt Sromnwhiek te trsioiamplevas Iqbtdls;led nThﬂdl@@mtlaI exBrestigyip theHasrana
Press, ONBY) beghePhdRP factors considered in
PCR priga-r}r}g)tr1 desi gnghlencd% ﬁm%?%ir?g?’gﬁ Q%ntﬂa% & Jﬁ?%gh?fgﬂlrrper ature (Tm, and G C
content, spB#fer ?néﬁltﬁypfew estity af smemf intpee oftbe)zraneprovideshin t lissrabowe quibace.

I'n gen@(;n%g Jore) & I d
cont ai oA KB pot ey b Bleda QB L T Hplomsal P07t 1h s el
exanpl ¥latixg i gontol, Bdpgtes-te peesense ofa Blbin theeaticB0 Hieo8@olCan.dogexaaipluibe 50 t 0
7103 agget ’ | ' r.R | rer
[ i %fseygﬁgg mséesg&eter WRELh is known P uHEL e (o‘?‘deE}éégﬁ df anT6B g%{lesm e
PCR Pr{pR#ifiveyesirg/h" Altmatwem CPrﬂIl mtlonmhta@moacmrbf thmﬁxg@bsgorﬂowdi ospc sange gdae bor
5 Labo P r 3

7 opti i e ol OB e L s e Bl iEion RIS b hoffloee. for
Applications, CRC Press London 1994, pp. 5-11; and Pl asterer T. N
Primersel ect: Priner and pr obe desi gn. Methods Mol. Biol. 70: 520- 527
(1997), the entire disclosures of whiQg are hereby expressly incorporated
by refer ence. _Further PCR-based techni ques include, for exanple,
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10 Sci ence 257:967-971 (1992)); anplified fragment |ength pol ynorphism

(i AFLP) (Kawanpbto et al., Genone Res. 12:1305-1312 (1999)); BeadArrayTMm

t echnol ogyo(bilumsma, San Di ego, CA; diphant et al., Dpsraseorg/oedssMar kers
for Disease (Supplenment. to Bi otechni ques), June 2002; Ferguson et al.,
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TX) i noae pabndiment papressinn of enreorare o5k abpve Yatad gates Bl degme@avsitive Bpsassion if it
11: 1888 1828l ; T age ' il | CEP

anal ysi s éFukunu?%%%ve’z_éfy,c&hhﬁa%ﬁgkﬁeds. p&é?fﬁ%%ﬁdﬂ%g{t e(‘%@%ﬁ)%_grg%o}l level
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[ i . Th beri | fi i -e 'al i- adsh 3 in
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oe e : il . . ot

o 7w Pyt e oAMA bleth ke Suecith, MR-l BN,  pRBS G B Y L

f | uor e 8% epEcssionsef9ag ermadrgmplagydss descrtdrlberginobes generated from two sources of

RNA are hybnigi i YA : . i f th
ranscri pto Fra Cpar ol BehOnl AReRr s Mol ShB B R S5 bl
cor r espanlagescabed detsins Jae iernression eradild of atrhalecultsd desnitred dhersinrmmke rrediagsbstic The
mi i at bahieehly 498! Rodlaidhe bl 4Rl s Rh 0P il SnofecfiBAY 5018 indRfh o Rl

f Kpression pattern for |arge nunpers of genes. Suc
met-hod & hegedictingen varayeLt factpraviaclading sesqentibilify ty adeeddr steiges oof ddiseast rataraf
transcgj o clo) o] l; ; .
et o R B e Amp S SR RRvPID e I e,
expres8®on |evel s (Schena et al., Proc. Natl. Acad. Sci. USA 93(2):106-149
(1996)) . M gf QRchyditeA! 5 ipfesGR ThvBRiA SrvIIRAHRYs GG Ak, ?/%htles%lﬁ

. Qﬁa@t
equi pnent, follow ng manufacturer's p?%t ocol's, such as By usin

Af f ymeftPinyg respresiap setiesh sl depptrolvempledipmea knavingroossl meaynmiad eterratogppiacied with
A3 eNbn S0 Barkbi Mooy BONR il RBACLEVIHE RO Yrarer o ?éos%i@{ gﬁ@%&fdﬁg of

CGene Expression (SAGE) 10Serial analysis of gene expressi
met hod?a gisrentipl |leygk oft axpressiom in therfess samplereelatiye ot the eqnirokesapplel iy Bidsatie of ah #BYe

nber inahe i i whi . s ed! gl e. . .e
nurber iithe GiffAfahARBRE Rindwhith bR aaig,ge RECsbuleaP P Aol h@%ggg&?éafbo

hybri di zati on probe for each transcript , a short sequence ut
10- 14 B maekepexpesssiocth theiest sempleds Aeermirfelite be highdr tiianrthaleid of expression drethy

| denti £o1rBl, WhaBRGkd Hher RV BE Q@ﬁm - Lefic LR S i
position within eac 11&![6? anscr?%’?e.sng eﬁlfcggnséhéﬁféreg%eség%?pt sglat%éegﬂe%(ég‘gn?'glg}elt her

t 03 or e ltesh grmple way obtaisedndh @nethessmbpdiznents,sthe sael o dBB moazkkr exprosimhiin ghet the

I denti L@ is BSmiMdl th Bl Fovfed Gin Shd Tebdi %pé&yeiglé{n inihé C(ﬁ'{ﬁgf %grle%qhg el I Y any
popul ation of transcripts can be quantitati vel y eval uate y ‘determ ni ng

t he abtieRatieeingcatpsyibe pesned ofen 3D ingthelsubitetfront whicly theltest speple weasrobespdndi ng t o
each tag. For nore details see, e.g. Velculescu etal., Science 270: 484-487
(1995); and Vel cul escu etal., Cell 88:243-51 (1997). d. MassARRAY

Technol ogy 20l n the MassARRAYe- based gene expression profiling nethod,

devel oped by Sequenom Inc. (San Diego, CA) following the isolation of RNA
and reverse transcription, the obtained cDNA is spiked with a synthetic DNA
nol ecul e (conpetitor), which matches the targeted cDNA region in all
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35sequenci ng approach that conbi nes non-gel -based signature sequencing with
invitro cloning of mllions WO 2011/011339PCT/ US2010/ 042487 of tenpl ates
on separ aye 2b1tvd1issvdi amet er m crobeads. First, a m crobead/uscdmwassnf DNA
tenpl ates i con. tructed b}/ in vitro cloning. This is followed by the
assenbl y of 3 2BPhFaFmbgdment, dhe TR delseind v the gmethodsi ¢fgthfi REgse lauRsItipR it the ow

cel | atrecarrbicgbr @i df yn (BIY R tRehmhimaliA3LGEctt han 3 x 106 m crobeads/cn®). The
free ends of th cl on%g tenpl ates on each microbead are anal yzed

si mul t aneoud? yre dignents, b daqthads srererarloyed; tg istect e Jegrinel ary IBR oh 8d

t hat deqsrreRt of @fUBDan RNMarihARHRMject PRITALY qetenﬂihécﬁto%w%i B9 Sy B G FlerH/emn
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T_he st eBB, AlditRnil SR eai.gmaﬁdy\& dBlatte@ Gk the maRbfafidd JBR USRI BHNEISIBY? HRI NI
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Di agnosti ¢s 2: 84-91( 2000) Specht et al., Am J. Path

( 200 1) yhi %rwr inglude;seeendy Hiirdn foxrth ifthy pigthe & htapmplen The mtink tesi galabls @pd e

M ¢0 0ghaditidnal Seknpfee@hd ARnaflly Pasbf lanmpRiReldeled heShars adiRlcRa -withhf ARAD! S

then extracted, and protein_and DNA are renoved. General nethods for nRNA
ext r acPPBRT FHPode| Thelevshpl 1BR mirkersxpresting inmeasdied @nda édferential deyabfregpression

t ext bo@k theQlddifiBha Gddt Sdmphi & &ﬁhf)arekirig leinfigl] é!s’tssleﬂ?ngie 1§t1nd1<§t1€3é of a @HehBh or a
Prot ocol s of Ml ecul ar Biolo John Wley and Sons (1997). Methods for RNA
ext r actseBwener ghand2P4r thepm @@’Jeﬂ @%é@l"hﬂ@ test %‘&Pl?s"é%ﬂ obwed.exanpl e, in
RUpp and Logkede asbéﬂ@ théi8hbds Tahd\brésenil Rehnkion aRMileBed RIS BSerfliniAd step In one
ﬁrechn es 1 142044 (1995). In particular, RNA isolation can
or ﬁ’é‘ FIﬁ’g 6 ieterminig st qemprisep pReegring dhe lewel ofrespression gfr oo s dmfé ABPal

mfln uf aedatkeRiris a t&U %p@esreﬁlﬁ’e% R, coRted1 O MYpiBAly! Redsting B 1 AGE WIS masker expression,
i nstructl on or exarrpl e, total RNAfromcells 1n culture can be 20

i sol at AH9SIETa5E heringare raraarlyzing aipst samninies differeriéal exsrrsion ef an 1BP marksrirelmive RNA
i sol at l:d)ﬁl cdﬁitxfoli by pekdHitngMas bof fdky &Tihd feendRl GesbhidateetilNPhe kbt diGiRfel @Mats! t
(EPICE gﬁ[ Madi son, W), and Paraffin Block RNA Isolation Kit (Anbion,
Inc.). PIRIA LSt SRRl cogaphAreconparsdfer didgpntiablevels pirgrmasionstIaanesher

( T20 - TembodiméANAhE rd%&ﬁﬁlﬁﬂgfsﬁégnﬁﬁhé'sdéﬁﬁm%rhnb&ainﬁﬁﬁ% 6fl thef 84t sBMBIRPING: coliYol
cesiumchl ori de densit g ient_centrifugation. After analysis of the RNA

concenfRETFIEN “ARNA il ethes 3ndBDy fpresentciatho pbisc frempuhich (fepfestispmpla e, | f
necessanstymecand RNA is reverse transcribed using gene specific pronoters
fol | oned by ECR Pefereqtgly, rea] time PCRis used, which is co atlble bot h
with quantit %hoélﬁ)rf’ﬁ f tATSPENt PERENtioh dre valHARlS fogls desnfiriectipg rand JPDe mapker.

t ar get Meagi@iBCof torgRe ekfressvalofBtdci eyl maR BE pMdrRe AP Nidd A4dfikare pro am
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PO| y rTEl’:c&ﬁtﬁeerth #vafRede tTHe Brografiinky Be @hibodled in RSare st bn a3heEmERLA s&th A/ -

Genone 6: 986-994 (1996 Finally, the data are analyzed to
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anti sera, agg npst _preferably nonocl onal anti bodi es specific for each
mar ker are OOEYREhEEceRremerians opmoretRD markers dbg vty dindivgs diagapspy

di rect pﬂe&b@m RGd/6H trdakifena Rlcba@ e daorts eMBSrecdr@¥d 28X 38MMBnicadd B (EARRACt | Ve
| abel s, "}VU 011339PCT/ USZOlO/ 042487 fI uorescent | abels, hapten |abels
such a%hys‘ﬁiaai? r gatients, fonogmales iperrtaia epbpdiments gprppters Mkbeedto SPMETIRISHE ne

phOSphﬁicH.Siﬁfonﬁdtioﬁ 6 aihiektSted ,patiidh, aeh &4, pz{tieﬂf@-raﬁdl%ﬂttﬁebﬁ‘t%‘{ldlhé ph§88adsN In some
unct.i qn with a | abel (Ied secondary ant i body nprising antisera,

c| grbadiments; therassays wall b Rerderasd or mqsmdys@béealwé i @ CopmEy qferCyon

antl bogiich biffers TR thé e@h@yrb@hﬁsald%@mﬁmh@&@m{slo} SiagHoSes WR dom iRkl N the art
and are congerclally 5avai | _ahbl e, pression Tevels can al so be

det er mi ned 49 fcHiaty disgnasts. fheyeyel of gpe %rxlaﬂrﬁﬂED markerg oy be diselayedfusa display

| MUNOGSFRY EonfiineP leR@6HIda0P, draf ANhAURS-readable melilim! SI¥H Y BESAN Timifed S0 taﬁélggt

di agnostic protein marker is detected by using an antibody specificall

bi nding to the markes. The antibody typically will be labeled with a
detectabl e noiety. 10 Nunerous | abels are avail abl e which can be generally
grouped into the foll ow ng categories:30 Radi oi sot opes, such as 35S,
14C 1251 3H and 1311 The antlbody can be Iabeled mnth the rad|0|sotope
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20 of sone of these. The enzyne generally catalyzes a chemcal alteration
of the chronogenic substrate which can be neasured using various
t echni quewo 2bowo1e3sanpl e, the enzyne may catal yze a col orcThap@e/oi1asa

i.ch can_ be nmeasured s ectrogkotonetrlcally Al ternatively, the

bst 1
o e 4P EF Hre (RGO bioh Sty (e RN CHE PRGN NS, Batbtasi mons atbeter S0

Techni guieSiné-RhdHLea Mddfay it ahoCBaNgR AdditlohslOtREGERGE ich Qsesmthhedmﬁm;\sﬁ
The chemi | uni nescent. substrate becomes. el ectronjcally excited by heni ca

25 r ea PBFEERE ofslnicah arramsiens and garitionah labprateny risk fagkons vvltemativel qsgldéztlonally,
chem | Y AEHRIeAEadable MmO fido Dmpie ithist GRSHENord Such afslxh&tcéﬁ fisidly RRCERL OF .
es.of enzyna ic labels include luciferases (e.g., firefly luciferase
gpl f t | abel | ude | f (e fly | f
and” bactieRrHPmily pisteRr ase; U S. Patent No. 4,737, 456) Iu0|fer|n

2, 3- di hydr ogiat hatiaaé be dhsoﬁeéltloﬂadvﬁénepr%laé’dj fo? Q@Bﬁx@ﬁ:tal WiBASRe pRPHEYidAsarsuch
as horseradlsh per oxi dase (HRPQO), al kaline phosphatase, 13- galact05|da e,

gl ucoaRrjadaess reparses Symmaryof thergrmaligedleyduef@ae premere of e biomsekerpdesraibed herein.

gal act que nMiodsLrhis 1§@nﬁ<§1ﬂwgidﬂ-6@&€ 2o pOSRIpRLS @ﬁhwﬂﬁe&eﬂ}@aa)ons Bsl&hgxc! i ¢
oxi dases (such as uricase and xanthi ne oxi dase | act oper oxi dase,

rni cr opafdk¥a8&BDand the 1ike. Techniques for conjugatlng enzynmes to
angpbodi es gne nened haedpdrl Py idviMRA Bt fidther ﬁlaaééatohftgt {ae %oﬁ Qf aldBbase.

Preparati on of Enzyne- Anti body Conjugates for use in Enzyme | nmunoassay,
Met hod Sliermatiyehyy the ricthed gan @&h@'&ff@te& regord /iy datafage dordhe suhest@eﬁvep%me@s recwéw
Yor K 7ithAdatal 66: ord mtRAmReRS the frefnzié Rr?;pa?abettatlﬁ HOHE Bt tHIGkMACIs 0T
exanpl e: . horseradi sh erOX|dase FI h "hydr ogen peroxi dase as a
subst r ApditoryFreersiip apether iepipdigsht the FpRTtdnak clexraicsseord diyis contemplaied that the
( e. d., apbhQqp bWE@Wa%@lﬂﬁaM e Bdftleﬁtz 3t he51ve§e1v1ﬁ§5f ﬁﬁ%}k&“ cheRghdl 1H(§ude
géochlorlde | i ne phosphatase (AP) with para-N trophenyl

ph syteblislung & pﬁwg;&eqqp%ecg%@tar sgfvgr ccalpmltqgh cluggs the data and report and requestlng

2 011/0 ﬂib&ﬁ&l?ﬁ[/réé%& Qg 4 34-3F By I@ﬁ&t O%e RV B’OQ'dgﬁi)}) thtféﬂ[p}éaexﬁi A

N
substr ni t rophenyl D gal act osi dase) uor ogeni c substrate
4- neth@?ﬂﬁﬁ@ﬁ?bﬂ@@?kﬁguﬂwﬁalact05|dase Nunerous ot her

enzyme-s UbSM e ABOBIBAL, ltﬁg&t@h&r@\é@glcahb&et e Litoste satwvért- El%gaﬁl &B&AYy-

For a generg revi ew of these see U. Pat ent Nos.
4, 318, BSHtablearorstsProL the pHosef &) measuringthe diffarsntialdayel g%lﬂ?éhmmkerﬁxmémn ina

anM) bogyt sahPR afikh bér@d]; AAd/dr@ anlybihg BR dBMAbRined Y8 mieadSink 8RR ¢S ef FTBD
achieving this. For exanple t he anti body can be conjugated with biotin and

any of I PRFeSHoThin g Aest Eagtpef‘g%‘filaégm&tl Pujtshlesoftrsre puhrsecestornAge welhkngan in the

conj ugat @ed et ddmder @1y, availabl. CEheVRbSam mRlyObd EmkddSn S6AGHE 'st\6?e|dYOnt aptaﬁglbﬁ' n
and thus, the | abel can be conjug?ted with the antibody in this indirect

manner Mediupetish a5 ¢ Q-BOM, ¢ Senpyedisk iankard deive. GoRVidy £ i2oWeBery taseciatelevittnihen
t he anbtob&ﬁbt, bult PersaH3tolf BRKhAry &ill ihoth@ Qﬂbv'ﬂgﬁzﬁcﬁgl AbleBiaR e el enhl%ﬁfr@é?alﬁ ®r Parts

% g% aP Uﬁﬂﬁ of the di fferent pes of |'abels nentioned above is

f BT auideligratiyely beexseutsd bt «ileatfaytheethal a PIRRRSFU RTGOK F’ﬁ‘b%ﬂ*ﬁdi ip digpyare
Thus mmrr@ﬁgatmm%mqmeghémmmpl with the anti body can be achi eved.
I n other ve QODS &% i mmynoassay techni ques, the antibody need not be

| abel ed, an delFrEinipg, 3P, dhe egsirpraen sqswts; Seringsi diagngsesapedictionamrd/Bsody

whi ch bbdﬁﬂ&lttrébohlhﬁn@dﬁthQYypchﬁﬂ- lRdéSrded Bl hnafRRBiel Go tm&%sﬁlﬁr)éﬁlahéaﬁrﬁ!/d? nmay
be in an |nclud|ng for exanple, conpetitive bi'nding assays,

as
dlrectpﬁ%’ﬂts %ﬁ%@%@# gaﬁHﬁP€H‘&@gﬁvs°°QHH£$N%QH%E$é81%WF&PFBWSH§§&@§WNQBIa
Mo3®c| eigeroftad bbﬁéﬂ Qfeh aé) paeRdnd R thEQBBIiPURTsiciRi. ﬂfﬂsz)hﬂaiﬁlb()%tgrtﬁé §srsayls ne.

1987) etitive binding assays rely on the abilit a | abel’ed

st andaPd! ‘E‘H’CEEB’FRFé‘t"é thyjagshy femisianalyzed gfmwnfahawz@whet whichdif ty?gs fgm the gouninyi t ed
anount ogﬁnﬂmlbbtbdMnchTth@reaﬂﬁléhalaﬁtos@r&td @Bfhuhidatelle test sanple 20 is

i nversely p %@gnal to the anpunt of standard that becones bound to the
antlbodles ?FF%?%mﬁ%t%Pﬁ?ﬁ?ﬁngﬂ@KEﬁﬁﬁﬁtU%Wm@ﬁaﬁﬁﬁmﬁn¢ﬁﬁﬁbﬁ@é@ﬁes

bound, tHe h@eladﬂeklhesaioﬁ Sf SRR hidhd IBIRMErkeR ARV heBOnLS el £ kst aiﬂj &t oftﬂtemg
co etition, so that the standard and_anal yze that are bound t

boffeeE n}?és‘/o f Rl ket herpia 1 eopanunicated 14 Besybirst %Stsamrmssabta afsm @he;pzsey

whi ch {seBplBtedl BROUE S agrdS6 B/ G Hredfcbidy & geRtyRbd/ erhe AQuISRARE rel ) iARHhRBH LB
each cgpable of binding to a different 25 i m”Mmunogenic portion, or epitope,

of t hePpFORBIMHCAHe] tgdheybiset By they %‘th&Cts dreaiechhysisianyAlterprgivelgsthe sesliy manhal yze
i S bougdirdihicatedi dirsétlya tal 18R Aibj¥d ibG Any Snehd¥BY! Qbfnhﬁﬁféatﬂﬂ ﬁlcl%@ﬁlg Q3P P9t roni@ N
thereafter a second antibody binds to the analyze, thus fofm ng an

i nsol ubl e three-part conplex. See, e.g.,US. Pat No. 4,376,110. The second
anti body may itself be |abeled with a det ect abl e noi ety (direct sandw ch
assays) or may be measured using an amtli-i munogl obulin antibody that is

| abel ed with a detectable nD|ety 30(|nd|rect sandmnch assay) For exanple
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35 the global changes of protein expression in a sanple (also referred to
as "expression proteom cs"). Proteomcs typically includes the follow ng

steps: (woepanasvon of individual proteins in a sanpl eclys2eiouper

el ectrgphoresis (2-D PAGE); (2)_ identification of the individual protelns
r ecovet¥ES©of SAPMpRcajien, suckyps emaih op telephapcianspriction mag be dacyitated birssof a

spect I ebmbutet, QlichMNist B S 3F AR UBRAGIARatiARd Th Jeriah AmbeliteRk, thhSofRfuficltinnd
bi oi nformatjcs. Proteom cs methods are val uabl e suppl enent’s to ot her

met hod SOWFNGE FElisgs adkiagnestic fsbandfar senclusiqas drawn Hem radiar tregtiaens respmmgndations
combi N@hde@dn \Whe st OB be g&feﬁ%samd td@h\@?édea(ﬁgon{a{fl@allgr@ q{é%ﬁj eQfustnb @ c'gﬁﬁ)lﬁaﬁ(ﬁl &

t he_present invention. 5'-mul tipl exed pecific Primng of Reverse
Tr ansc CPPRY@rhardware andsofdrare vl willberfamilias 10 artisans deiliggtin @?\eceﬁm{uh’éattoéstOIRNA
popul akkBipiass @ KdaliihreSdrRfted 'Ebﬁnﬂﬁ%&m%@%@é?ﬁ X H&%Hbéar inBs. fpaf. N I3 51,
transcription is oligo-dT, which works we RNA i's intact. However,
this pBPWeYen\thg preseat ingentien fippat;liptegfie ﬁlemds wblch |ughzeythqsrmgmlm gqgumunications
The pr st Ihrb\éﬁélﬁleﬁﬂbo&ﬁﬁhtk'dﬁsthé HRHU8E oPThe GFNRLGDER! Sl Hridl drTRE Sneibll] s 2T €
roughly 20 bases in 10 length with a Tm opti num bet ween about 58 C a d 60
C. Thedsludienibe assgying of| sawplserdiggngsing RE diseases sad pemmupisatingaef @ssawees@@erNA
ampd i f ldfaghds@&Nmay be cameﬁ'bu?-ﬁltd@s}’e&@ké%’lefo%%s_ﬁgigd]ctioﬁs based on the use of random
hexaners as Brlners for cDNA synthesis wever, we have experinentally
denonst r at ed D¢ W&Fﬂtt%epr%#%oﬁsadﬁ forsdatrgting thel c%lffgprilt@i exprespiog of @an JBBcinfirker in

Pri mer gisduss S6RHtddOwitl IR ga%ﬂ?&nt%ﬂ%rﬁpﬁl{cﬁﬁﬁ@ Hfﬁh&ﬂ llmg&ma&% 4 Ec'flon tissue,
15i . Pronoter Met hyl ati on Anal ysi s nber of neth
quant i deesnsingofolonnigsyes sigaeid gnlan %F@E?aé‘némwb jlewm él?ﬁa%y@l‘sf)ﬂ @‘rprqsﬁ@l in gheast ei n
trans! gioldpaPafPies E&ha&g eerd[h%ﬁfél% adnd) Sr&lalt, d&%m&&&%@ anERElik@TMBRHRS

ﬁal so be inferred frominformation regardi hg chromati h structure, such

or fdstepting ditferentisl mxnression of an JB1 gnagier g@r@smwdhm%arﬂnacluﬁeh&r example,
r egU| atfininopteaipRiton, ABudoRBtotitatisal ﬁﬁdlﬁ% HRlMSHIE a 1‘y§1'[§ 08 Scul If('hng assays,

particul ar, the rreth | ation status of pronoter inf|luences the |éve

expr es &GS FLLA, én‘b@ﬁé‘ f-efen eaiﬁ@aleb%/m@qha@ oldeinstingthe diffseantial rxpregsiomafapilBR of
parti cylafder ﬁ@%@@hﬂ%ﬂ@cms&@eﬁ@ cofiRkihE Ak Snd1OwRK B £91BY ARG Uh@ddP An

such as for exanple silencing of tunor suppressor genes. Thus, exam nation
of t he%ﬂ%ﬁ&ﬁaﬁwesf{aamﬁ ﬂefreOé Qj@reroRbsaplsetein cenipinise ap entigen-bading region of
SUR® Ogat S WD ik @GhtisHaR ntl 2ifh ideBetRb t}B%dllr%V&Iaﬁ IBI? é%%fegraﬂemqp% Qamhies for

measuring the nethylatjon status of particu el ements have been

devi sed, i n&l WIIOHY cHBedigenss Pf)ﬂleslb%fﬁl?qscvw teclnolpgiral) anproaghes gre ayailghde for

Met hyl aétblﬁﬂna‘ﬁE@QiffdxﬁreP (R 1eRe1H QY Ghe RfsHo@aS e§( %clﬁ@ﬁ@%lﬁﬁ)btoﬁmﬁﬁtﬁ%uiﬁC@G

islands. Proc. Natl Acad. Sci. USA, 93, 98 9826. nd bisulfite

sequenEF?ﬁ@a”@FSr’ SFRiAS Rnaly S‘%?f %ﬁne eKASHPN (RAGEN @ﬂ4 Seae HE?F@!OH frnahysis d’dd‘}’laﬂﬁﬁab’

yi el dsp@alpSsifharife Cﬂeﬁ\ gﬂvhﬁéh C\yﬂloﬁé Ql@scﬁs@&i q{i"Qi%tall Mhell gl deblﬁhcﬂ}‘A

stgnds Proc. Natl cad SCI . 1827-1831.). More recently,
oaPPRRAIBet, thecapmitsmdgichel %ah/éensé@m begéten%edcln a‘?l%ﬂf’llé? varwupfeatiiss of the

et hy| aipr&@fios pratibtss &f@ﬁ@%n@ indludird0}3as, Merbhy bﬁién@&:ﬂtoﬁésgﬁa pRftdiRYctivRY. fna(Rfléil

anal ysis of CpG.island hypernmethylation in nultiple tisSue genones.

Pat hol miqsitments. the exprespionjeneh pla gins maybe dpfgmed from analysis of the strjetuigenf ﬂ&ﬁﬁ%t of

t he i nggekdn@le frém tHeQnAlgkydfithd Rahyldn Qhtt O RN PHBMSIRT). Cl Ust ers. CGene
35expression clusters can be identified by analysis of expression data

usi ng st at i &t Prembadimepts the H(??S%‘inﬁ’?“?’h@o"% pmethed) off disgrpeimg UsawasonGsf 487
ar30 i 18 udh ﬂﬁnﬂﬁllﬁﬂ\&lﬁ)ﬁcﬁﬁﬁh&&h&m% tHaOMhE Gdvat ¢ 610& pRASEL O RRA mencodm a
correlation coefficients (Pearson and Lee A, (1902) Bi onetrika 2 %

In onePYRIsBLTe R a Sah ik ng@m&%olaplggq fromithrositbjert isqlifierend irplativgctp libfe?VQjéﬁes

upr egubgk&slon i 4 d‘}ﬂtrble&fher&ﬁ loRaiffartt 18PN preSiiR0d idiRAtive FMtheBrRAR IR IBD

cluster jdentifjed herein includes genes upregul ated in the right colon.
in the subject from which the test sample was obtained

In the methods described herein, the determining step may be preceded by the step of obtaining a
35  test sample from the mammalian subject. The determining step may also be preceded by the step of

contacting a test sample from the mammalian subject with an agent for the detection of the differential

level of expression.
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In one other enbodi ment, an expression cluster identified herein includes
genes upregulated in the termnal ileum In other enbodi nents, the

expr essi onvocbusties3oi dentified herein includes genes in Phe/ukddw/osnse
enbodi nents, the expression cluster identified herein includes genes

cl assified dhaetthessmbadinge. thegpesarenvention proyidesor msthog pb ditiemasingshe teasee of
expr es §BPNswLidRl %ﬂahQﬁEBﬁ fd £ glaﬂlﬁfaﬁélxpsdbj}&] GterBiESthe! @S Rl & %x%r@%guéxs a

response to wounding. k.Desizn of Intron-Based PCR Priners and Pr
15Ac colHfleig 2¢id eaepdingpradypeptide; aflapleclsiar testrppmnplei cbtainepdrmpthe wehjest iandifferensbes

are desiignedo BRIGA! HPGBrek i AN SRANEREESn Fﬁ%eﬁcﬁﬁ“&tsntil&eg Beex I%EEgont 9 ilfeative %fe

anplified. Accordingly, the first step in e priner/probe designist

del P ne &t dsares pf [BR-pwpciafed indpamation infthenthe mebiegt frew wiidhi the testrsampledn @bajned.
publ i clyy xRk Exﬁﬁﬂd‘?mél@ftﬁé’\@er&mir&%g $ pleBRe PP i

Kent, WJ., Genome Res. 15(4): .%pgf( 2082) . o%%f?&%&%é%%%?ﬁg@%%

i ncl udmﬁgﬂﬁaﬂl_én Phiectatp emﬁs,qth%@mbghm@m the deseymirfing stepvis mtdde@_@t hbbte h’fécwn@aetﬁﬂgods
of 20 BGRy RAhpIE Frofifle mlig@ﬂb%,@t with an agélﬁ' £ {HE Hetbiof 6P 'ﬂ'ﬁ: &ﬁ&-ﬁligf fvEll &
signals, it is inmportant to mask repetitrve sequences wthin the i1ntrons
when JdESHTEHIAg the priners and probes. This can be easily acconplished by
usi ng the Repeat Masker program avail able on-line through the Bayl or

Cohhege of Nedi Cigpe MU $0555 S s baiseauences against a library of
repetitive el ene#rﬁ%ﬁmsé—qum equence in which the repetitive 25
el ements ar %é*@&be%ﬂ invédion gpc%hi%u Qtﬂeﬁhéu%@ n%%%?@ﬁ%%g}&%éh f(gitiﬁ{?l abs%b}eé%t‘%g ot %Ctﬂaf;s' gn

primer and probe sequences using any conmercla erwi se publi
avai | alpraprjse idetesting thsinaesducsi of an JRI2 king e s lintsubjsct Py ithrediagirgicasshddAdekiied

Bi osys ) gﬁﬁﬁ%- - [ ga ( | ' L Pri 3 evye Rozen
and Herﬂg_lﬁﬁ\la?ldg@a ets %/rn%fg% H%%?fll@%ctt@hgémﬁgﬁcga elét?gfhoﬁe’(s%%rglgﬁra for
bi ol ogslsll ipithegarwiteanpreciate thivanits ABB, thivhisetie agedts(tbal shayBheosuithtde Maxtuse $n the

Mej hod : ' 0 > Ul §ro) 12 ng..Press

Tot ua? R0 "oensAIR 3y Mt RRES Hefh el pAhREl ik A0, 98 13 MIBRL RSB EBoty e
pri mer ingerpprgied by e¢ferdecein itsrentirétidn Jihh present invergion eopengliter methddy)of IBIM tred@neit
conten : i fi.ci g i . an ' - end seguence.
ey SR Gl d kY R BRI ol TR RE W ENARS 0. o TG
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For further guidelines for primer and probe design see, e.d.

Di €9 f enlselegine, Onewelagtiney | balsalagidpiepad aSenebeptls dnothePGRefBIrédrembbdisiegn " milltiple PCR

Prinmer I g ring. . :
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| nni s ammed| feabadimept i the z gertiorstandid PERY" tien: budeRnide.ot pediimne, A (@dnielone

Met hods,, i L - € . : P, rer,
TN PP LD S R TORD) fpRithithe hoRSue R par i), hO3hEDS
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RNA asadiyednaiertley af paisiopalicylate n(5tARA) quhich tiy lipked: b an 140 Ridad us eal sulfippriéhor e,
the as gﬁ_yer(gﬁfcpbefé%h ¥n %%gh%glitatﬂf 2ol P&D{??etdﬁs cEibeeS-gém G¥oih V8 Qtf lﬁz?s? 56%‘&3
normal i zi ng genes, 1ncluding we f known ouse;i(eepl ng genes, Such as DH
and0 Cypatienta| caanon felesate] sulfapyaiding| beeatist Gh isc amodiatedy awith csigmficantesideeffectsr sugkedis an

si gnal +&hibleOhedl | €0 | .obal
mor mal 2 Pl P K R, I RNEE QOGS Mactrs 0 4 U hbdEhE O Tnsd 408
anount efdictsaarp aeduegst incprtients dakings slsadaziraNAHpgevso mpithes dutfoalariee apmolsdlazirpuard i n
an appgfivak ' 18 ek I eLHLENC : ok 2 dHkTg issues hi s
refer ence{lsegtd?;%%ﬁﬁééﬁgl{et iﬁfﬁﬂcﬁgﬁa F@ﬂaﬁ?&é 101%0 de?nsurlrénuéﬁ%{lsoétl‘ ?f%%?e n?ve Bech

r ef er efrvelopes whighhare zelegesl in thepraiatintesting éag. inzebdlyming endsasam)waNormalfy it takes 6-8

o ity IS 50 [ i he, J-ndi vi d LCcticSS resent in
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about rably. - Lfferent. 1o imen

Ol oss” mae O o ra P Btnan SARLmAD il R Al RS R RE yFRA 4
MRNA/tested tissue/patient will be expressed as a percentage of the
expression |l evel neasured in the reference set. Mire specifically, the
reference set of a sufficiently high rgnber (e.g. 40) of 1BD sanples yields
a distribution of nornalized |evels of each nmRNA species. The level




m Production of anti bodies The present invention further provides
anti-NMD marker antibodies. Exenplary antibodies include polyclonal,

nonocl onavo 2humamsszed, bi specific, and heteroconjugat e aotiusoaiio®s2487As

di scussed herein, the antibodies may be used in the diagnostic nethods for
1BD, am@clsnhaver baside effertnwe significat agbinelude Fashingcgoldfre, fagial) hafro beyeteanend
ant i bogy&gs and sleeplRRn¥s! aM@lrespiilsk RO QS BHE o0 %faﬁ{l@iﬂ% faftl 5t dtlB SRITEI & Dby
mul tipl e subcutaneous (sc) or intraperitonea ect of tHe

r el evafD it ity anldaindeagly wWesrative selitis| andrmar tie serseef UC. t B themj aggm dail, rpewerﬁn
rel eva%mﬁrmsﬁlﬂ)%sﬁ@ a%ergg Ostu@ﬁ Myt Ia%@l%s &Bﬁgﬁg Ce- h{érctaﬁt U%L&BQC%IE Sazz;tfﬁoprﬁe

i muni zed, e.qg. eyho |'I npet m)cy nin, sérum al ovl ne

t hy? ogl%Baric, moﬁhe slwbéerﬁ-tnpsstmpmmnwh aisi typicaliss itrieg. a For fQM cpationtal theruse W
2011/ 0L A3 Sfés%%%% adRb ;%% VAU BY 96N mo&?drec?ﬁ&g&k ®f the hl%l risk of
mal ei m dobenzoyl sul fosuccini de ester conj ugati1 on through cystel ne

r esi duyp;abdennipal sensissuiginatingnindee f(l&tlﬂawghbftcyt’@ﬁmml inl thés Jliseasg. uAppredimiathlyde,
succi n'2§%%@h§ﬁ’f)étféﬁts w*ﬁg;g[glresq{ egj(%&f&ﬁi)d tﬁe Budddr Rt aikfRe di fferent al kyl
groups. Aninmals are inmini ze ai nst the antigen, | NMmunNogeni c conj ugates,
or derivat i Vegtnpt obans Bithimay ngclucb agsurglqad)(brqgﬁttjlmnncﬂjldplggwmom haitygiont @bowdr
cong UgasEetibh %as'fcﬁﬁb@fstascoﬂarctomyf:? roEtﬁ&@&ﬁ) Y &ldvah oo g d;f + t181£ thF espnd’ s
conpl ete adj ‘uvant and |njeC|n% e So Jflonlntr trple
sites. One Hion 4 pharmaseutical medicineand sygerst @GCWVPMIOMISrCathIltS 1@ IBReuch as
ori gi NahiAGmY MeraB§ hQs%Déléodﬁeeﬁ &ﬂflkdjgﬁ(gr exa) Er ﬁgﬂgalé g?%ﬂ-e? nﬁfikdl%ﬁiqt hadY

subcut aneous i njection at nul e sites. even at er

ani mal fecarsbow tcbeaas ¢ffedie eethqrﬁer@d arsdrisalenef @lamm‘mn lgbaly Atm‘ht &s, Chikd. 1#411834r e
boost e@l ot 'IJIOVFIJ\"% Eéﬁ%ﬁeﬁ%ﬁi fAGlas ar%Qelgﬁv%f ? sde ahd'&r %?dl&% ghlfaflzi?ﬁ?es i

wi th the conjugaté of sanme antig onj ug ated 0 a erent

pr b ei Hhedmey BT éﬂ%qfneda thﬁtf@ﬂeh‘tranwmtmk whglepedigianitas aiSpbgen giieraedatios o
can bealm?e ih@ s&rﬁﬁt@ﬁp 'o?%’ﬁ) C(?Li}er Qzurldt lﬂzﬁce?%?_ﬁ_o r8qg 9 d(rl]950‘)'S|Lﬁ§'sPaté%lt 15,461,033
aggregating agents such alumare’'suita used to’enhance the T'mune

r espondescrifes theygsroef acidie cafmq belateésfrom\bavmemelknmdhmg 2f oBeattigk hgl..ndfreat. onal

anti bogy, R8T Bi.p ga gﬁﬁﬁp
antlbodlggmna.ﬁ%e8n£géﬁﬁ§%%ga?ﬁeﬁgvﬁnﬁc%%%uhgﬁﬁo Irst %E%W?Eggﬁby%a%hler
et al . -9\t Vrdescripegheuss of ¢aygig )in awtqr@é@mlaﬁamfor Brareptehicd SBPUHSWeRatverile No.
4, 836, rrhﬁmmal therapy i ﬁbnltgﬁc Ry R ﬁﬁﬁﬁvem?éaﬁﬁ)glt gt tRht t‘BE nﬁderlglﬂg of"{h%
host an|nal such as a hanster, 1Is |nnun|ze ere|na ove cri ed to
elicit F?ﬁ%hocytes t hat produce or are capable of producing 20 antibodies
that will spgcpbidpinkhntibh @gntérfﬁ)lﬁtpsemafl&ﬁs%f @Bﬂ%%gtnfeﬁ'{ nlc Al 'fﬁtaéfaﬂgle in vitro,

Al ternatively, |ynphocytes nmay I muni zed in vit _ynphocyt then’are
fused @ YiHo Afein 3ty thesapatic methags aThqﬂmv@bpepmwéﬁmetb@e meefil fordteating an IBD in a

pol yet g ned thtdeté ! !

ot o s ek gy VIR ASERC B, LS A MIBESAR R o
hy®t i depfeorcetre $BI ngkefﬁr dissdasediharpia, sslelweacraasad e¢rpasesi B3N matkeeexpuission. e
medi U fitpre@Peddntiodfuial, xheclgah@a BinPRE @) dé?é}ﬁﬁm?gutlﬂ&ttﬂ?%‘%él Jf@%regsmc{? h t he
growth or survival of thé unfused, parental el oma ce For™ exanpl e

the pafeneamomyeiclsisacids ensoding Rng R mere, petpentidss salneted FremgTabld heor (i) RNA
phos ph@ﬁds&ﬂﬁé’dr ekfir@ﬂﬁ)fn%ﬂﬁﬁas (ﬂé’@eﬁ% dak oﬁﬁgg)gene% NiGed 1! "ltaneq il ‘{iésf'lﬁln Rlo b{aﬂ'ﬁegl e

hybri domas 't ypi cal %1 i ncl ude hypoxanthi ne, am nopterin,
(} TAT |Saﬁ)8u iR e g§?fb’f§1ﬁfé2hé‘é&er peleiierie thenlevel 06 wkmessipn H@Rﬂfn@é,f thremsald

ceid s. hl%ﬁ)é; PaRd/6r 169 l&é@b%re%d i® nﬁi‘cgtntehﬂﬁﬁ ﬂrél@ﬁce of! %Hﬁj folthd {)l:ty oy H/ fArt

stabl e -l evel production of antibody t he selected anti y- pro uci ng
cel | s, thgiept samaple evps jobtaineds elda(bbreémwremg Hio aayd b eqieni QithWArﬁmgmtt pfoare IBD

pr ef er pedpavieh ﬁeldk Fhilf2g s

Ber 1 e R o T D e e of B Gt Qe

| nst i t RR2mekpn D strl buti on Center, San Diego, California USA, and SP-2 or
X63- Ag8- 653T%étﬁo@&ﬂfda%h@c&rﬂpﬁ@stdéﬁctﬁ{ﬁﬁé 9 ard @&%{Lﬁ@rﬁ ePRet{ R bt 0PN

Rockvi |l e, Maryland USA. Human nyel oma “and nouse- human het eronyel ona cel |
| i hes an IBD therapeutic agent to a subject in need of such treatment. In some embodiments, the IBD disease

-

state is associated with an increased and/or decrease in expression of one or more IBD markers.
In one aspect, the invention provides methods for treating or preventing an IBD, the methods

comprising detecting the presence of an IBD in a subject and administering an effective amount of an
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al so have been described for the production of human nonocl onal anti bodies
(Kozbor, J. hnnmunol., WD 2011/011339PCT/ US2010/ 042487 133:3001 (1984);
and Brodauozenﬂatﬁs Monocl onal Anti body Production Techrcgussoanek4s7
Applic q&ﬁ_ pP 51-63 (Marcel Dekker, Inc., New York, 1987)). Culture
nmedi um PREMUG, dg5t Eﬂ’othﬁ sybgget- sItdy undgpsiapil wapt ey siebly ABD ftearanshtiagent may bf
monoc! akél in the ntHolid 60lir&smélit | RO EHy ACRLBEYILEE cBREHESds, BEETHR

bi nding specificit ofrnDnocIBnaIH%ntlbodles SSrodJEed ; fl- ﬁgﬁﬁgﬂ%gﬁis
i s det d8FARSd “HV$?ﬁWﬁW%preC|pltatlon or by an in vitro blndlng assay, such
as radi o MURQREsPhe (R Réreif\Gé By ddHEGHed B QBREOS L) -
The _bi ndi_n afq:??ls’nl t§ of tshe r(ra'rlt)nocl or%llal antfbtody caJlr%§t r%?pégig%gg%ﬂg%

det &r mlRBdhesgpepticagsatdisqyased hegsw apcaiiectiye amenaion actecqnr medizament (Bhaye Hsrsingle
107: 22GBD1B&Meutidh iRt hvviarib dofrs ﬁ@dléﬁeﬁﬂ) ewfng? i Holh@ldagtit%@‘%%r 'Ea Hein treat theh

anti bodi es of the desired specificit affinity, ctivit

cl ones °Aagjtigzgn éft?b%PJSﬁé%Pt FRAUIres i{oatmegt. ﬁpn instanse, aprasinagalicelate amay bgrcgmmbl}stered

st andardthetdRsdstelofd dh Rem ml\{t}gﬁes'sﬂ L el

pp. 59- 10t3 ( Acade?n ¢ Press Qgéetﬂlﬁbgb | e c%ﬁ%ngsﬁkﬂegﬂa%&%gﬁéﬁ&h@é@%?ﬁse

i ncl udénedicginent depapfison a@PrSRpﬁhld%tbe typs 9 IR, itsrsevedithi, thesanditidneand ybe ofiona

cellbs m&MmB&ngh@Hmkéﬂad%k%&ﬁ%ﬁnﬁﬁﬁhﬁﬁ§mﬁﬂ&ﬂﬁsaén an ani mal . The nonocl onal
antlbodles secrefed by the subclones are suitably separated fromthe

cul ture 15 SHeirssHneniisingdisst ppd segondgpedicamgns bylué@mmqu@dmhnmmqrﬂmyre the
purifigwd 'oﬂﬁhoﬁre%@ﬁﬁj HfeSfclSdéa n 8% safnPlor géf)ﬁﬁﬂ:l f?)rm&eftf?)}l@' Blélpé Fﬁﬁg g&:ﬁl‘%ﬁtrat
hydroxyl apatite chromatography, gel electrophoresi ysli's, ofr at
c hr omat"®ghEptsyadministratiomgirthe e P gAmanEcamoRets Paprp, aadior raviog, adsnm%admt tyf

i sol at et sedtild SRASNGR IUthdsl, RRRYEHLd Iﬁ&ﬁéanﬁ htQ ﬁﬁ? YE EfnihiStelbd wi ﬁ%oﬂxg after
ollgonucleotlde probes that are capabl e of bindin pecifica genes

nc &% 3} medicaments gre administesads orcw&m% bfursyor Vigen gﬁ houss @ wighin 3=Ilﬁé10h1y bftierdoma
cel|'s s@r M6t Medihnihe o ia§ beSAMiGRertd o%ﬂ%%r%ct%ﬁo& P #1@1%69 iclh ﬁ %ﬁb{{'ﬂy

be pl aced |nto expressi on vectors, which are then trans ecte | Nt o

cel |'s @bRuh1ER @YS@&PW 2cteP1days, ahawt & tp 4dams. @Byt 4 to Bxnyseaheut hinstdays, Ovahoyt § ©HO)
cells, 7qasnyelona cells that do not otherw se produce antibody protein, to
obt ai n the synt hesi s of nonocl onal antibodies in the reconbi nant host

cel |'s. Revi &Wif st prd weondrngdicamanss paprie adsmpnivered mcmrrpnﬁmsp@entwllmfor[awmg
252MCOgliitAGthé st 2dhti 68 mBGEdat &‘ﬁﬁé@n&ﬂre%onsw&?égs w1t193‘cﬂgf Merd ? gﬂi”ﬁle ’
5:256-262 (1993) .and Pliickthun, | nmunol evs 151-188 5 99

In a f GRS adminidiatigmef 2 Wé@reéwamer&ﬁﬂus@we%lwst@ﬁm (soupyrrent admmsistretionan be
i sol at @élng E@aRNbHALEHEND BAG BinkichiARiESHBRNSEA

descri beglélér% Is/t fferty et allmk eq{Natureu 348: 5 %gng%4rb(gn§eaﬁsvg% cs%g%ﬁ‘ et

al ., NSthsF grdenyegsyyprg sﬁbmt@gz)ls aﬁalew&m&wb@e bath (or pll) mslicanings| simultaneously

2 2 2. 58xénHfeir 3Q1cfgi]eaﬁg&1vﬁlﬁ§ Ali h8set PordSAdREmeRs ay B ru's&ﬁlnac%glbmaltg@lnwuh each
%bodles respectively, using phage libraries.” Subsequent I cations

ri BBCLeELY Breaueleesivai the fis fgﬁil%ﬂemmqtpat (ﬂm\ﬂxpr&wg'ef)conmmmamm" poicé berpip
c hal N 8éudfrot mbsh 1 MAth B m&dicamel BsiHECHNB Hr Wedichert,/RspbBiRrelyl $8%) the éonWel !

as conbinatorial infection and in vivo recombination as a strategy

const r FEdiPaRen agsd 108 b onp paedicament, byt ingay qopgitite 19 aareprise mgre thanjgae sUR; d;‘sg
Res., 2hds2@268md 2661idakR3)as- sell Hotth hérbiaSRe LRERAIIURE A e %arﬂp 'dssagés F:[dn Hhves

to trad t.ional 35nnnoc|ona| antlbody hybri1 doma techni ques irsolation of
S
a

monoc| BFEPIsEaop JaYeLas the first mpdicaman! Prs@oﬁhﬁ%‘el ﬁ‘bﬁ?%l(édhe ﬁ@ﬁﬁg@x@nﬁbﬁ dirsthy

Subst i inddicad@nish e saetd bddends Reiemtettsl ¢ uddl BRI, HRAYYLIG kN 2@ Need 1'1199&7&%&
constag%%qugﬁns in place of the honnlzagus muri ne sequences (U. S. Patent

IstiReAigaEIcRY KR notgwresgnt, espesially in pgbsequegt éasm%@r«yon@ugm inigial ®GBL
(11984) ith e fipy nfe@ath@lsb ¥s to\Winfaielr RllSARRCHESAIN/ 44487 joining to the

i mmunogl obul i n codlng sequence all or part of the coding sequence for a
noni mmunog! dETEithe BesAsopihe geesent inventiopprprige pgmigiptaing ORe ¢r i) @b‘@bfmﬁc

pol y peagemds SredloP preVddS bl 1BIS, @indyde phARuIG A& Aible 0 LBRbIAS the affistihs BOSitm 27
t are bstltuted for the varjable domains of one antlgen conbining site
an %lﬁglf: @We yge that is also performed to treat or prevent the IBD. The IBD surgical procedures

contemplated by the present invention include, without limitation, a bowel resection, anastomosis, a

colectomy, a proctocolectomy, and an ostomy, or any combination thereof. For instance, an IBD

therapeutic agent described herein may be combined with a colectomy in a treatment scheme, e.g. in
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5create a chineric bival ent anti body conprising one antigen-conbining site
having specificity for an antigen and another antigen-conbining site having
speci fi ciwg 2bowo1a33di f f erent antigen. (3) Humani zed anti lpowits3010/042487 Met hods
for humanj zi ng_non- hunman anti bodi es have been described in the art.

Pr ef er H614P2 a0 F3an Suehd combingso dhprapies pgludeopndrsrparatenpdipinisieationy éns jvhighs case,

i nt r ody@eistritiod of thefIBD rmeaafp%@twa@@m\em Sdurl pRioP@Nand/ob @)nlawi}@nthe Ilt}géﬁ pRRB4
am no acid residues are often referred to _as "inport" residues, which are

typical l'y tdreHnen} gith aﬁomlrlfﬁslefl of ongzor g IBDBeraRSHIIc MFAEAT 2o mbinaticarfgec or

essent Infdkd IB]DeﬂhE@géﬁﬁQ doBltd QWH NG sidr @al&ﬁ%&yagreoﬁesw&& Hered]! %r&‘&aw rK&iS ih JQnes
g ., Nature 1: 52 -525 (1986 echmann et . ture,” 332: 323- 327

( 19838) imRyayqmsat, ih thet signs. or syspigseo! %@@53&@1%@6@1983)@1&%%1. wesulttintanng

hyper v afprattnnt ﬁgk&ns@ﬁau&ea% ftpé Ilﬁ]beth&%{eﬁﬁcs Q%Bﬂg hRAmeRONERERSandl 5 SuidaRN

antibody. Accordingly, such % humani zed bodies arée chineric

ant i boﬂ{oé‘éd“{%a@“qﬁa‘feérw aRﬁﬁuCthns&éle56’F§“YWfﬁé}eé’Pﬁh01§ng%fttbm]ﬁIhI ly less than an

intact humamhy a8 AR Rehi(d) 35ard B8RSR by hlyedhitMe tfdgnsC gfcfuﬂﬁlg {2Ehl,

sequence from a nonhuman species. In practice, "humani zed ant1 bodi'es ar€

t ypi caP‘FW“‘ﬁ’Eﬁ?ﬁ% BAICH9Asabs LIAPYRPREY, se inkrgmastly aRd, off | desiredg fos nloﬁésir@mtaand

PO$6i DlinfraRGiGRal FRnGiSiSkAeRS PRicAeRl ARbibA GELRY MEShoWaS: | HANANR! QAR €S
in rodent antibodies. An exanple of a humanized antibddy used to treat |1 BD

is inf WB@P%%I@OOT(%W@SWB‘W%W%@@%W heiby pry-swishiroptsi ergrtiycinjections,
nonoc| gilas aftfab ey or shhGitaaBsus BYEYiol, BgRndiReinak Vs iR thENFe ﬁ&ﬂﬁﬁtr@tﬂgl iPhRyMent s

it frombinding its receptors to trigger and sustain an inflammatory
respongbd“?WﬁI|X|nab is used to treat both CD and UC. The choice of
hurmn vari alphe Iggnﬁi‘eﬂaﬁeutlpqatgglt sb @ {J&ﬂgnb%aﬁﬂfmstér&l Q&:ofﬂ%’ragdtd ﬁlerrﬁgﬂl&ﬂ Bihﬁle

g?nlzed antlbodles s very 1np ant to reduce antigenicity. According to
soinvattioa il Be frmylated, doaﬂsl ‘ﬁ\é‘taH@H“Stﬁtf?f’e‘n§é@fb@ﬁ@@nsﬁﬁent Yiith gepdimaadicel rientigs- n of

a r odephct@s tfblb&ﬂhﬁdérﬁtloicfneﬁﬁ%nﬁgtahl@ﬁae tHeCpaRitulaf %lSOlldklb by tedteds Qfl)éNBarE
vari abl e- dommi.n sequences.. The human sequence which is closest to that of

the rodemma| Eenﬁaqfé%teéc@s shiniep! sanditios of therrdividuakpatisnl theesgnssiof (temlisordsy, thahwite

h U mani Zf-‘@’:haéﬁr bP@d YgdnBitiBm&hoddf adnﬂustrhtmﬁuﬁ\@ kehedulm onggt;la%%{%)and gﬂ@lt fAkiBrset
Biol., 196:901 (1987) Anot her net uses a ?artlcu ar

f r arrembmvnr tagnesiraliermstijiopers. rTélmfﬁﬁ éneétsh@@ﬁ@hseeé @qu'% b@t i pptignpll fprgylated with

ant( boehes nidke AldRAMA NGl AR P@I O RoROHRE, éomqhtetc%emi'sh\éxtsmeddﬁéd hehdf. TR
framework may be used for. several di fferent humani zed anti bodi es (Carter et

al ., PPERCHVAERuAt plcsieh additjonal iyaicagents|dapends py dfpe)amophtenf the st mgdicamgnt present

| MUNOln the 1odnudfidad, thé 3PP of dlSOI‘dCI‘ orltFeain%n{ Winll Rfeter | 'fzﬂiﬁ% Hﬁmssédhﬁ;ov@nf‘ﬂegko gices
be humani zed with retention of inity for the antigen and ot her

f avor aBfiEray yreddn thsisams Sfﬁégqslaé% Wltgéd%ﬂrét% rpHpssasgised hergiphefnrelprapontofream 1

pr ef er toasttharetdToRRRipEHEN didebodi es are prepared by a process of
ysi s of thﬁ parental sequences and various 35 conceptual humani zed

n
protluct s usFighe Rr¥eLan e et Bt A HE shotprrepsais dowge af anHtb emaptizegent

sequengaten uldll Ase b TEATAIARADN WITHUMEOAdRRY) Wil PSR!0 1B €p& oA BY Fekiad! €
and argﬁfanlllar to those skilled in the art. Conputer prograns are

avail a 8D therapeyticagent(sh thegeissitand srupas the difagss Whetpgy the IBD therapeutic
2011/ OQg'EﬁB RPAINMikiSERd G6:08réddivivel bireefdpatid| pussddsO ol 'ﬂﬁ*ap? U tht Gatlié®$ cﬁlfucal

sel ect candi date i | obul i n sequences. ins ection of these dISE ay

per it StﬁWeﬁ gsponge tot %Iﬁlfw@laye‘ﬁﬂe F‘%enbﬁnﬂli‘éd%f?il%éhq aifending ghysieien. die

t &0 caidiapakie algéﬁiﬂai@@ﬁl{aﬁ AdniniSERH 8N G pdtic- at dnBRindNG ¥t & QRbied 8RS, hat
|nfluence &Q ility t he candj date i mmunoglobulin to bind its anti

In thi¥ égled‘ﬂ eVErty 06@6&@%&@@@%&%@6%? meckeie-gh t me/ks-1p e/ ent

and i MpOIBD ﬂﬁﬁy@iﬁi@fa?erﬁ Qs bb &itidl RendlRed do3shearBE h&ﬂgﬁtrﬁf&ﬁrté‘%eeﬁa!tléﬁt' thetﬁéilcﬁ)r as
it or the target antigen(s), is achieved ?enera

i ncreased in
hyper v%i‘raF’QEP EY P‘%“g‘i’rdﬂorF SShaRFerdnypisiraipRse £ bwcoaﬁal%srtﬁlssqyb%aﬁm ‘Ila}'IY|dﬁ$A§P ved
in i nf hysnehpofeabaRN dakadh NG mYAREiof trd QMRS of B TR HeA R eAMiDady are

co enpl at ed.  For exanple, the humani zed anti body nmay be an anti body
metrpeated, pdminisirations, gver gayssa] days opqugeraldegendisgjougthe e:endmcvh thn Eeaimenios e

1OCyt Ofuethined aBtN §&@ired SupPresifdn $fOliRERENADHRONR DURTLBHRCABIWMIRL ®sage of the IBD
Altern%;lvel , the hunmani zed anti body nmay be an i ntact antlbo such as an

i nt act thFgesktia AgsnhBaYid bedy theypres from #touidl-@5me/ke to abonk 1y medet E]Pl}ﬁa?mv@ RQge
humani datd eMabobiloB Mmgky, 2P HigkS, fF@"in@E‘g gﬁ[k%fgh&d(or Eﬁy cEHIRLE therdo) Ela}pggv
possi bl e to produce transgeni c ani nmal that are capabl e, upon
i muni zati on, of producing a 15 full repert0|re of human anti bodies in the
absence of endogenous i mmunogl obul i n production. For exanple, it has been
described that the honpzygous del etionl6of the antibody heavy-chain joining
reglon (J|II) ‘gene |n chlnerlc and gern}llne nutant nlce results in

o, o o o o o, —— e Y M



35 constructed and anti bodies to a diverse array of antigens (including

sel f-antigens) can be isolated essentially follow ng the techni ques

descrl bedwbmoi\thnlxsmet al., J. M. Biol. 222:581-597 (l19eTjus2aw/o@4sifith et
I\/g[gJ 12: 725-734 1993 See, also, U S Patent Nos. 5,565,332 and

5 573, §Emmisiqped t9sha paieay Btbcﬂtvsets'z’eztbr edrpingtered intermitently, §guevsBHWatkoWeveRuman

ant i boireswasRy (. 52h Bt B8 gareat @&-ntéy frof aBbut ho BGEbbMEN &y, B.eCaloliSsi RRE dPthe:

Patenti%ﬁ 567,610 and 5 (5) Antibody fragnents Various techni ques

have b&RH thestnspimrgey. ort\n tfﬁtéal &rgéafuletdl% e feHewesol oner ergneratleves sleprsimdyry 5

one or affinfiterddl A8 RRerMINd0dng RYIRATomPfiRE blthRakihyY an (AES t‘oaﬁﬁlg%&rﬁf%b&ﬁ 4e

der ved Vi a ﬁr oteolytic digestion of Intact anti bodies (see, e.g., Mrinoto
hguioliawedty By esklyartetgnancs fosapiobayi2iraglke kb thorapenticagentz Howewp) -

and Br @ﬂl@la(ﬂbs rBimensIGAERE @eful A% Ploghckd 8Pthis- thé'r'ﬁ}yﬁg RAisily nitRR6red B?gm@ﬁtﬁmglan

now be pr oduced directly by reconbi nant host cel’ls. For exanple,

ant i bolfFiauey AR ASEYean be isol ated fromthe antibody phage | i brar| es

di scussed above. Alternatively, Fab'-SH fragnments can be directly 10

recovered figgn EGeﬁQEkE@&%nCﬂ%ml%al |y coupled to formF(ab')2 fragnments
(Carter et al. i 0 163-167 (1992)). According to another
approach, F f r N ost
pp ir@gen)el%l ieRHIIE B Senk @ﬁ)rgﬁoh f?)lfﬂflf%nc €. (ﬁ\ﬁ&ég%/mtfg t&g%{rgﬁ yé}P;lm I?lgtil?(ﬂ

cell culture. O hér techniques e production agnents
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oS gtﬁgﬁt"%%%&?ndc&"%, P o TR EhY uil ARIBR o g R TR

f r ageAf MRAA @NpEssSiofeing sanipheciacludernarther pigtting apd in situ bibsidizitived Parker( & $am@at ent
5, 641, 8#tholi®kn RiAIR h1dst 0 AR ic
or bi s eC|0f| C. é%éﬁ?lﬁtﬁf}dg 233??%353.92 %ASE% Bi spzélzlagggy Q?ot ?%Qog?cggﬁ{aérse
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epi topes of an |BD nmarker protein. 20Bi speci |c ant1'bo e used
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These aﬁHIéXQQdV%upﬁﬁﬁﬁéssfoﬂﬁetllj ?ersm&{ m%:ﬂﬂ m%ﬁd@rbm %@h&tﬂm‘ﬁteﬁds
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. Tradltlonal production of | engt’h bi specifi 1es 1s sed
N2 he MERHIHHESIIGACHS sechs |bbhvﬁ1ﬁ5gheotstﬁqutnhé?ax@nn krshneldgy gterialcdvalysis phens,

Wher e bife sslw@&sw@) N9elBAY%Bu 6o f &G&B& 2%@'4“8'7 @19‘)5)9%1(1(‘1}41&&1%5&&&1 el . 4?@1 ure,

305: 537-539 Because of the random assort nent mminhogl o
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correct bispecific structure. Purification”of the correct nole
i s usuSiF Jrefrhly BINAY is iapantifieds 0Ruch GHRINA ghalysinyis stefmbly pesformedsingdberisehmimee,
angh t her po@RaE cHAif ket @CRYVr b5 d
03] 08B O EORgtr & i MR S SREE % SRR bRl
Accor dforg of BCR isflupptitstive reabiie BGRKGRERERbody vari abl e dongi ns with the
desired binding specificities (antibody-antigen conbining sites) are fused
to i mmunogl pbul 'Re&%@%%?n g&g@& mces. The fusion preferably is with
an i mmunogl obul i 7 omai n, conprising at |east part
350f the higgge 1l uéqgteg_gov'éetﬂ': st seﬁstltnjesanﬁ) E‘rﬁ)fsteﬁcrx?o(lie % BnfiAYR hdfod 1sﬁ
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chai n B¥avhigh casrhesused to cwnmrelre@% leyels lofdlffdn@t fsarsplo pepuldbibits in mmnal and test
203;'01/ 0&111’5%9? sg[ésuggﬂa%c%%% %Ztte%.ﬁc@ld%&]g e%gr]%ss'im(p(ag&%%{!ﬁe %e%%X >f:lo%gl ted
fusions and, 1 f desired e | nmun 0 i ght n, are in t'ed i
separ a@BNéﬁpﬂné@s%hZ‘v%NﬁGﬁBCﬂlrand are co-transfected into a sui tabI e host
organism T r OV [ Y, e
proporti onsﬁ%e?fnt?thsgébtlgtﬁ%elgog%ogpeptl Aﬁ?(rhgt %ttsgfn n eng&éhl%‘gn{ap&a 1 lljcﬁlelﬁual
rati ostost RNHeIS‘PlhtP@éroﬁloqoypl@pmsweblemsn’ﬁhlus&ﬂm qan tbh dsotatadstroru e tvadety pf Owsueke t he
S5 opti Ui %Ilt‘ﬁ§ut lnruta'tlén O bp il %ﬁéjlls%er}d(ﬂlg Q8! tne! B5cH4L 1 gloﬁ,v\%léetﬂces
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h| ah Yif)ods nQLinfhe8 dofidfdd 0S are of no particular significance.

37



In a preferred enbodi ment of this approach, the bispecific antibodies are
conposed of a hybrid i munogl obulin heavy chain with a first binding
speci fi ciwg 20n/ams9arm and a hybrid i mmunogl obul i n 10 Poeasyoioloadss? | i ght
chain pair (providing a second binding specificity) in the other arm It
was found t Khenetenibedigsytythe mmRNA istobiaéned fremfadionsy padedised sheve whraeinthedviopsy ist he
desi r egphinsd &6’ the 1GOBNH BArbh AR HpMaRidd Affﬂ%ﬁ%¥ ,Hhéht%ﬁ RBloR refers to the
conbi nations, as the presence of an inmmunoglobulin I'ight chain in only one
hal f ofighpidewn axbiestpsigmeigguatand dheyirighticalos” fedars i@ themsfune way of separati on.
Thi s appr oaglind (il R3aARNA hAdh QAAIRr 1afoRh i ' diCna 46 B RePtn sandard
bod e, et af., Vet hods

generating bispecific antibodies see, for exanp Sur es
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descri RaflyiaRd Sbrs-(19398. € paRulap RIS isbfBon LalBe! _@ltf&{rfeﬁﬁﬁn ftibnSid ?ﬁf{fer Ql;
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Cross- |hi QrVIMIEY RFT§.C Al " 1hadies. ;
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bi bt i nrandgpre thexamdrs sdiokigo-Ahnsimets depending loa, the elsennstapgrs sod theo 20ah ofj ekpressivane

syst emyglihs For | ] ibed Rih8 26N i

treat %nt .10%9 H'V in en:tct% f{f)aﬁ%ivﬁ\g%%rgg%g%%% 9 7%%0%%1221 §%)§Agﬁn%§%g%?{ kit

Het er otfsHiin Ghees, aft VBAYifeldowipg the enarafdetures’s ingtragtipns oRlveddrized cRNAwsen Ithenlbieng

met hodgsedgyg{eg}g[ageiﬁ&&%ﬁbslejﬁ%gﬂg{@ggghs are 30well known in the art, and are
us. P . 4,6

di sclosed in at ent 76,980, along with a nunber of cross-

i nki ng t echihepgdshe PCR step qancisn p qeressy plotermeiella DNAyddpaisaicPNA polmerasesdites
froon anbiched ¥mplopIMRN R BRUE)HHQaRERRicHTRE ! &Y JuBledsd Qacgi\!ité/:rflﬁltl%r%g gg%gjﬁ

exanpl €, bi'specific antibodies can be prepared using chem :

Br ennaprogfreaging endpnuglgzse activity: Thys, Tagdan® BEBypipally artifizes dhaidirmclgse ragtivityi aft act
ant i bogies Bh (AA=Yo VA, At r - 0@ . f S.
These frcggrren? glpgl[ e%dﬁg’gg#ﬁh¥bﬁg‘zg!#‘g@éﬁ%eﬁ°g?‘gﬁﬁg t%%i&rﬁﬁ%ﬁ&gbgn%laégl n'g t::igent
sodi untvih seHyd @t donudleps aatiyiey ganchenesrd. divtcneligosuciaetidpprérsesh arej usecetorashereig laar

di sul f hegicbRiypRlal 6N PARGeER. A Eﬁﬂ%@&&cﬁ&%{ ﬁxte &gb%%?df%g&g 16 A& 8otfal

t hi oni trobenzZzoate (TNB) derivatives. One of t ab’ - erivatives Is
t heh rigusse loceed bewesdheiry PG pomersy Theprigbe isawnktendiblgsy Taq DNA polymerase

2011/ Odrb338 R 1s Uil Qyifdy ef%%dé&?érn@ E}J%E 3L aRnd %ofe?cgﬁ'fi &€ i 14ddr ABuced

equi nol ar ampunt of the other derivative to rmthe bl specific

ant i boffyissiqmiom;tagreeerer dyaistquershiphly W chienchise dunwhen the s dyss atgdlneatediabeset he
sel ect jog@hdrmaky latZat the Priogé. Bl he am%dﬁfchﬁ’(ﬂlsre&ﬁgmr{hé}yﬁsDﬁRr ol YR+ e&%

i solating bispecific an borc(l% fragments directly from™ 5 reconbi nant le I
cul t ur gedysy dheaprebe i aricmplaierdepsadent rpannery adhe sesuliing pecbr fifagmarts idiseespeiate Have
bex psdddisaCshdUsiEi floftitk 8leAtP BGOSR Sit &leB¥rdl 1! ing! dFRRHN

148(5) ;. 1547- 1553%932) . The | eﬁ%?n_eer (gg ere pept iﬂ%eqsue?criuc?r% t he %}ogleasﬁc .n%un
pr ot ei feoropbees. Pneypelgcyle of jepories Bye ip ibgrated Br gfchingy rertl¢chiersanthesigad.iabd détegtiopy
gene f gishOhquddiBedrBdri2Pal pRATRE tHIBh i i i ' region to
form nononer's anc?lﬁl?%en %— oxi di zed stﬁ%&?%%%qgtgrtp?%agggg tg_% gg%di mers. This
net hod can BIB&BeREAAR sagbe performed pyingl gernmeraially availgblareqpibwenyt. sushsdi foer s.
The " diahardy ABTesEN 9W0TIERehIeR&ADBY R 3y -Bimdrl AQfptied B d.
Scj us’%?lgg%: 6444- 6448 (1993)‘5ﬁas or o‘f}%dgeé S%%qg{ ?éerﬂﬁlétE ?I{}% %g’lclﬁ‘[;ﬁdssﬁﬁt?%gs?
medd ngFasies i Fiie Ui asdeightexcley iRonhe Moteralar Biechemicals, ddmphéize Garmrasl y e hai n
var i abhereHedBhbbdinddl, (ROPNRELRE ptRedurd |sHM off Q%aﬁ‘-tﬁﬁ@rq{uﬂ'glu{ﬁ\\;\g ng'd@vi(:é/ Lden B

a
|'i nker _which is too short to allow pairing between mai NS on %/he
same cHaiABl PREDG 7APHY yequenss DetectiondSyvie Thessysem epmsistsrof grieemmocyelsr, flaser e d
to pai thaelcBufi&idevite (CONP LERBRNART bmpbhtef nﬂle\ég\gtgﬂ @Pﬁﬁes %m}ﬁ&%?@%-éeﬁlmpt ’
thereby formng two antigen-binding sites. Another strategy for making
bi specific anti body fragnents by the use of single-chain Fv (sFv) diners
has al so been reported. See Guber et al., J. Imunol., 152:5368 (1994).
Anti bodies with nore than two val enci @g are contenpl ated. For exanpl e,
trispecific antibodies can be prepared. Tutt etal. J. Immunol. 147: 60
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WO 2011/ 011339PCT/ US2010/ 042487 be predeterm ned. For exanple, to analyze
the performance of a nutation at a given site, ala scanning or random
nmut ageneswe 20s/aos3duct ed at the target codon or region aou/usbheexpsessed
anti bodé variants are screened for the desired activity. Amno acid

sequen®B 2RFIEeRYFish Duppg appjdicalipnnaser-idaged lugrsrasaheignak lé?‘?Heﬁa‘i infrepdtigiedhreughyi ng

in 5 Imegiphics éBs BRQIIGESIMYQnl AetbRd/A WL CABS THO Wi inflEdR sHARdE &F r@nifgor €
residues, as well as intrasequence insertions of single or nultiple amno

acid ré%‘i‘ﬂ%’é‘glent@%ﬁﬁla%%yzﬁ?gtb%ﬁlﬁ nal insertions include antibody with an

N-term nal FeAiIQRY hssiyedt044€ indialll, REprasttd RAGYorftHS@ifkshdld Bycte LA @¥ubsed above,
pol gpept ide. Other insertional variants of the antibody nol ecul e include

t he f udlugmseerrerRlenre Fseorded during AYFSY eyclerne reprrsenb g mownt afpredycy aplified éo thator

ADEPT) peiit # tﬂ@irﬂpﬂﬂﬂ@itioﬂ@ea‘éhélp hrHePeMERREShE NEorsREM Behakd fidd b&or@d ab Qﬁtlstlcally
ant i body. 10Anot her ltg){ 55( variant is an amno acid substitution variant.
tye

These vigrifisant & thestees £Yone amino acid residue in the antibody
nol ecul e 1 egbagigthiRYerfordiddl B 8iRlct €aME14 - szﬂﬂﬁe Sarlafish, WT-BERA &akiy Mﬁﬁe?lt

for substitutional mutagenesis include the hypervariabl e regions, but

al t er ati$iphan gyenal siapdagd, nT%*sFaéﬂré@nal @t%%aéqi apipesed gha eqnstgnt level amerg @ffetm in

Tabpe lissuegland tid@ndtRadd BY (R expRAiRERAL €GPS RNAL IR equclnftlfs_fI K& to normalize
substitutions result in a change i n biological activit en nore

subst aREfets a5 epneng@EessipR: Asd for dRe piseksepingbganps aﬁfp@hléehyriwph@phate-

fol I owgpgydbablaSe (CUPTRAD 2hélplh@l described below in reference to amno acid
cl asses, may be introduced and the products screened. Oiginal

Resi dueExer‘rrj\I BeTE Sedss (vpration of Sy BT diCRetecigigyst is tthﬁt teahtim@|qaarntimtive IPCR), e\duch
| I eval o GrdsTARY Srodst RecudBlli¥s ﬂé\é@h (a'\auqi fabel (gé? PRI g{ f@%ﬁ ;g

Cys_(C)serser G n (Qasnasn E) aspasp
gi A5 | JReal timediRyis icprapatible both w%quszw cainpetitiyi BCRnwlnqr@mtcméccnmume for each

(L) Inor Ite@gla@ 's&ﬁm}cg :mgused’ ﬁJé ngfé)ﬁhga&@h \a/azéld W@'qhﬁt#&%ﬁ/e g&y&?ﬂwe 8LR: usfig N&ofndBhtion
u
(M1 eu. gene coﬁtamed within the sample, or a housekeeplng gene for RT-PCR. For further details see, e.g. Held

et al., Genome Research 6:986-994 (1996).
According to one aspect of the present invention, PCR primers and probes are designed based

20 upon intron sequences present in the gene to be amplified. In this embodiment, the first step in the
primer/probe design is the delineation of intron sequences within the genes. This can be done by publicly
available software, such as the DNA BLAT software developed by Kent, W.J., Genome Res. 12(4):656-
64 (2002), or by the BLAST software including its variations. Subsequent steps follow well established
methods of PCR primer and probe design.

25 In order to avoid non-specific signals, it is important to mask repetitive sequences within the
introns when designing the primers an,d“probegs. This can be easily accomplished by using the Repeat
Masker program available on-line through the Baylor College of Medicine, which screens DNA
sequences against a library of repetitive elements and returns a query sequence in which the repetitive
elements are masked. The masked intron sequences can then be used to design primer and probe

30  sequences using any commercially or otherwise publicly available primer/probe design packages, such as
Primer Express (Applied Biosystems); MGB assay-by—design (Applied Biosystems); Primer3 (Steve
Rozen and Helen J. Skaletsky (2000) Primer3 on the WWW for general users and for biologist
programmers. In: Krawetz S, Misener S (eds) Bioinformatics Methods and Protocols: Methods in
Molecular Biology. Humana Press, Totowa, NJ, pp 365-386).

35 The most important factors considered in PCR primer design include primer length, melting
temperature (Tm), and G/C content, specificity, complementary primer sequences, and 3’-end sequence.

In general, optimal PCR primers are generally 17-30 bases in length, and contain about 20-80%, such as,
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Pro (P)alaala Ser (S)thrthr Thr (T)serser Trp (Wtyr; phetyr Tyr (Y)trp;
phe; thr; serphe WD 2011/011339PCT/US2010/ 042487 Val (V)ile; leu; net;

phe; al a; woanilaumsnel eu Subst anti al nodifi cati ongcirrustée/olsi4st ogi cal
properties of the L re acconplished by selecting substitutions that
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Thr (T),. Oys (G Tyr (¥). Asn (N %{1 ﬁ ). and
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resi dushidi@ye teeehdliexir gmda}[;arﬂdg?g@fe}ga&ed on comon side-chain properties:
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One Or Pkigh Megyerﬁahb@p&ﬁm leﬁﬁ)' A5 ﬁ:fukﬁmﬂgléﬁzﬁt NRAL ABBI % £%1g

humani zed or hunman antib nera ly,; e resulting vari ant fs) e ec ted
for fufd048p- devel opnent WI I I have i npr oved bi ol ogi cal properties relative
to the parent antibody fromwhich they are generated. A convenient way for

generating guch ?ﬂgikghgtional variants involves affinity maturation using
phage display. Bri several hypervariable region sites (e.g. 25 6 7
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M Il er q&fughlinchrporafd o QdehB ARG HiAdd qg&és@‘%&ﬁ&:ﬁ ton RI\N;’%LL%O%d %%{nqtlssues
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according to the manufacturer’s instructions. For example, total RNA from cells in culture can be

20  isolated using Qiagen RNeasy mini-columns. Other commercially available RNA isolation kits include
MasterPure™ Complete DNA and RNA Purification Kit (EPICENTRE®, Madison, WI), and Paraffin
Block RNA Isolation Kit (Ambion, Inc.). Total RNA from tissue samples can be isolated using RNA
Stat-60 (Tel-Test). RNA prepared from tissues can be isolated, for example, by cesium chloride density
gradient centrifugation. After analysis of the RNA concentration, RNA repair and/or amplification steps

25  may be included, if necessary, and RNA is reverse transcribed using gene specific promoters followed by
PCR. Peferabl;, real time PCR is used, which is compatible both with quantitative competitive PCR,
where internal competitor for each target sequence is used for normalization, and with quantitative
comparative PCR using a normalization gene contained within the sample, or a housekeeping gene for
RT-PCR. For further details see, e.g. “PCR: The Polymerase Chain Reaction”, Mullis et al., eds., 1994;

30  and Held ez al., Genome Research 6:986-994 (1996). Finally, the data are analyzed to identify the best
treatment option(s) available to the patient on the basis of the characteristic gene expression pattern

identified in the sample examined.

f. Immunohistochemistry

Immunohistochemistry methods are also suitable for detecting the expression levels of the IBD
35  markers of the present invention. Thus, antibodies or antisera, preferably polyclonal antisera, and most
preferably monoclonal antibodies specific for each marker are used to detect expression. The antibodies

can be detected by direct labeling of the antibodies themselves, for example, with radioactive labels,
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t her apgu(trmﬂ}t lgbghs, b X}abWFI)ch as, biotin, or an enzyme such as horse radish peroxidase or alkaline

phosphatase. Alternatively, unlabeled primary antibody is used in conjunction with a labeled secondary
antibody, comprising antisera, polyclonal antisera or a monoclonal antibody specific for the primary
antibody. Immunohistochemistry protocols and kits are well known in the art and are commercially
5  available.

Expression levels can also be determined at the protein level, for example, using various types of
immunoassays or proteomics techniques.

In immunoassays, the target diagnostic protein marker is detected by using an antibody
specifically binding to the markes. The antibody typically will be labeled with a detectable moiety.

10 Numerous labels are available which can be generally grouped into the following categories:

Radioisotopes, such as 35S, 14C, 1251, 3H, and 1311. The antibody can be labeled with the
radioisotope using the techniques described in Current Protocols in Immunology, Volumes 1 and 2,
Coligen et al. (1991) Ed. Wiley-Interscience, New York, New York, Pubs. for example and radioactivity
can be measured using scintillation counting.

15 Fluorescent labels such as rare earth chelates (europium chelates) or fluorescein and its
derivatives, rhodamine and its derivatives, dansyl, Lissamine, phycoerythrin and Texas Red are available.
The fluorescent labels can be conjugated to the antibody using the techniques disclosed in Current
Protocols in Immunology, supra, for example. Fluorescence can be quantified using a fluorimeter.

Various enzyme-substrate labels are available and U.S. Patent No. 4,275,149 provides a review

20  of some of these. The enzyme generally catalyzes a chemical alteration of the chromogenic substrate
which can be measured using various techniques. For example, the enzyme may catalyze a color change
in a substrate, which can be measured spectrophotometrically. Alternatively, the enzyme majr alter the
fluorescence or chemiluminescence of the substrate. Techniques for quantifying a change in fluorescence
are described above. The chemiluminescent substrate becomes electronically excited by a chemical

25  reaction and may then emit light which can be measured (using a chemiluminometer, for example) or

) donates energy to a fluorescent acceptor. Examples of enzymatic labels include luciferases (e.g., firefly
luciferase and bacterial luciferase; U.S. Patent No. 4,737,456), luciferin, 2,3-dihydrophthalazinediones,
malate dehydrogenase, urease, peroxidase such as horseradish peroxidase (HRPO), alkaline phosphatase,
B-galactosidase, glucoamylase, lysozyme, saccharide oxidases (e.g., glucose oxidase, galactose oxidase,

30  and glucose-6-phosphate dehydrogenase), heterocyclic oxidases (such as uricase and xanthine oxidase),
lactoperoxidase, microperoxidase, and the like. Techniques for conjugating enzymes to antibodies are
described in O'Sullivan et al. (1981) Methods for the Preparation of Enzyme-Antibody Conjugates for
use in Enzyme Immunoassay, in Methods in Enzym. (ed J. Langone & H. Van Vunakis), Academic
press, New York 73:147-166.

35 Examples of enzyme-substrate combinations include, for example: horseradish peroxidase
(HRPO) with hydrogen peroxidase as a substrate, wherein the hydrogen peroxidase oxidizes a dye
precursor (e.g.,orthophenylene diamine (OPD) or 3,3',5,5'-tetramethyl benzidine hydrochloride (TMB));
alkaline phosphatase (AP) with para-Nitrophenyl phosphate as chromogenic substrate; and B-D-
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(53% gllllacetc())s_i a(s)elz O(B-IDciGgll) Svev%? ea (clﬁr%)moée?nic( 3sgl(;/s()trate (e.g., p-nitrophenyl-B-D-galactosidase) or
fluorogenic substrate 4-methylumbelliferyl-B-D-galactosidase.
Numerous other enzyme-substrate combinations are available to those skilled in the art. For a
general review of these, see U.S. Patent Nos. 4,275,149 and 4,318,980.

5 Sometimes, the label is indirectly conjugated with the antibody. The skilled artisan will be aware
of various techniques for achieving this. For example, the antibody can be conjugated with biotin and any
of the three broad categories of labels mentioned above can be conjugated with avidin, or vice versa.
Biotin binds selectively to avidin and thus, the label can be conjugated with the antibody in this indirect
manner. Alternatively, to achieve indirect conjugation of the label with the antibody, the antibody is

10 conjugated with a small hapten (e.g., digoxin) and one of the different types of labels mentioned above is
conjugated with an anti-hapten antibody (e.g., anti-digoxin antibody). Thus, indirect conjugation of the
label with the antibody can be achieved.

In other versions of immunoassay techniques, the antibody need not be labeled, and the presence
thereof can be detected using a labeled antibody which binds to the antibody.

15 Thus, the diagnostic immunoassays herein may be in any assay format, including, for example,
competitive binding assays, direct and indirect sandwich assays, and immunoprecipitation assays. Zola,
Monoclonal Antibodies: A Manual of Techniques, pp.147-158 (CRC Press, Inc. 1987).

Competitive binding assays rely on the ability of a labeled standard to compete with the test
sample analyze for binding with a limited amount of antibody. The amount of antigen in the test sample

20  is inversely proportional to the amount of standard that becomes bound to the antibodies. To facilitate
determining the amount of standard that becomes bound, the antibodies generally are insolubilized before
or after the competition, so that the standard and analyze that are bound to the antibodies may
conveniently be separated from the standard and analyze which remain unbound.

Sandwich assays involve the use of two antibodies, each capable of binding to a different

25  immunogenic portion, or epitope, of the protein to be detected. In a sandwich assay, the test sample

analyze is bound by a first antibody which is immobilized on a solid support, and thereafter a second
antibody binds to the analyze, thus forming an insoluble three-part complex. See, e.g.,U.S. Pat No.
4,376,110. The second antibody may itself be labeled with a detectable moiety (direct sandwich assays)
or may be measured using an anti-immunoglobulin antibody that is labeled with a detectable moiety
30  (indirect sandwich assay). For example, one type of sandwich assay is an ELISA assay, in which case

the detectable moiety is an enzyme.

g. Proteomics

The term “proteome” is defined as the totality of the proteins present in a sample (e.g. tissue,

organism, or cell culture) at a certain point of time. Proteomics includes, among other things, study of

35  the global changes of protein expression in a sample (also referred to as “expression proteomics”).
Proteomics typically includes the following steps: (1) separation of individual proteins in a sample by 2-

D gel electrophoresis (2-D PAGE); (2) identification of the individual proteins recovered from the gel,
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15 i Promoter Methylation Analysis

A number of methods for quantization of RNA transcripts (gene expression analysis) or their
protein translation products are discussed herein. The expression level of genes may also be inferred
from information regarding chromatin structure, such as for example the methylation status of gene
promoters and other regulatory elements and the acetylation status of histones.

20 In particular, the methylation status of a promoter influences the level of expression of the gene |
regulated by that promoter. Aberrant methylation of particular gene promoters has been implicated in
expression regulation, such as for example silencing of tumor suppressor genes. Thus, examination of
the methylation status of a gene’s promoter can be utilized as a surrogate for direct quantization of RNA
levels.

25 Several approaches for measuring the methylation status of particular DNA elements have been
devised, including methylation-specific PCR (Herman J.G. et al. (1996) Methylation-specific PCR: a
novel PCR assay for methylation status of CpG islands. Proc. Natl Acad. Sci. USA. 93, 9821-9826.) and
bisulfitt DNA sequencing (Frommer M. et al. (1992) A genomic sequencing protocol that yields a
positive display of 5-methylcytosine residues in individual DNA strands. Proc. Natl Acad. Sci. USA. 89,

30  1827-1831.). More recently, microarray-based technologies have been used to characterize promoter
methylation status (Chen C.M. (2003) Methylation target array for rapid analysis of CpG island
hypermethylation in multiple tissue genomes. Am. J. Pathol. 163, 37-45.).

i Coexpression of Genes

A further aspect of the invention is the identification of gene expression clusters. Gene

35  expression clusters can be identified by analysis of expression data using statistical analyses known in the
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In one embodiment, an expression cluster identified herein includes genes upregulated in the left
colon.
5 In another embodiment, an expression cluster identified herein includes genes upregulated in the
right colon.
In one other embodiment, an expression cluster identified herein includes genes upregulated in
the terminal ileum.
In other embodiments, the expression cluster identified herein includes genes in the
10 In some embodiments, the expression cluster identified herein includes genes classified under an
immune response.
In other embodiments, the expression cluster identified herein includes genes classified under a

response to wounding.

k. Design of Intron-Based PCR Primers and Probes

15 According to one aspect of the present invention, PCR primers and probes are designed based
upon intron sequences present in the gene to be amplified. Accordingly, the first step in the primer/probe
design is the delineation of intron sequences within the genes. This can be done by publicly available
software, such as the DNA BLAT software developed by Kent, W.J., Genome Res. 12(4):656-64 (2002),
or by the BLAST software including its variations. Subsequent steps follow well established methods of

20  PCR primer and probe design.

In order to avoid non-specific signals, it is important to mask repetitive sequences within the
introns when designing the primers and probes. This can be easily accomplished by using the Repeat
Masker program available on-line through the Baylor College of Medicine, which screens DNA
sequences against a library of repetitive elements and returns a query sequence in which the repetitive

25  elements are masked. The masked intron sequences can then be used to design primer and probe
sequences using any commercially or otherwise publicly available primer/probe design packages, such as
Primer Express (Applied Biosystems); MGB assay-by—design (Applied Biosystems); Primer3 (Steve
Rozen and Helen J. Skaletsky (2000) Primer3 on the WWW for general users and for biologist
programmers. In: Krawetz S, Misener S (eds) Bioinformatics Methods and Protocols: Methods in

30  Molecular Biology. Humana Press, Totowa, NJ, pp 365-386).

The most important factors considered in PCR primer design include primer length, melting
temperature (Tm), and G/C content, specificity, complementary primer sequences, and 3’-end sequence.
In general, optimal PCR primers are generally 17-30 bases in length, and contain about 20-80%, such as,
for example, about 50-60% G+C bases. Tm’s between 50 and 80 °C, e.g. about 50 to 70 °C are typically

35  preferred.

For further guidelines for PCR primer and probe design see, e.g. Dieffenbach, C.W. et al.,
“General Concepts for PCR Primer Design” in: PCR Primer, A Laboratory Manual, Cold Spring Harbor
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Laboratory Press, New York, 1995, pp. 133-155; Innis and Gelfand, “Optimization of PCRs” in: PCR
Protocols, A Guide to Methods and Applications, CRC Press, London, 1994, pp. 5-11; and Plasterer, T.N.
Primerselect: Primer and probe design. Methods Mol. Biol. 70:520-527 (1997), the entire disclosures of

which are hereby expressly incorporated by reference.

L IBD Gene Set, Assayed Gene Subsequences, and Clinical Application of Gene
Expression Data

An important aspect of the present invention is to use the measured expression of certain genes
by colonic issue to provide diagnostic information. For this purpose it is necessary to correct for
(normalize away) both differences in the amount of RNA assayed and variability in the quality of the
RNA used. Therefore, the assay typically measures and incorporates the expression of certain
normalizing genes, including well known housekeeping genes, such as GAPDH and Cypl. Alternatively,
normalization can be based on the mean or median signal (Ct) of all of the assayed genes or a large subset
thereof (global normalization approach). On a gene-by-gene basis, measured normalized amount of a
patient colonic tissue mRNA is compared to the amount found in an appropriate tissue reference set. The
number (N) of tissues in this reference set should be sufficiently high to ensure that different reference
sets (as a whole) behave essentially the same way. If this condition is met, the identity of the individual
colonic tissues present in a particular set will have no significant impact on the relative amounts of the
genes assayed. Usually, the tissue reference set consists of at least about 30, preferably at least about 40
different IBD tissue specimens. Unless noted otherwise, normalized expression levels for each
mRNA/tested tissue/patient will be expressed as a percentage of the expression level measured in the
reference set. More specifically, the reference set of a sufficiently high number (e.g. 40) of IBD samples
yields a distribution of normalized levels of each mRNA species. The level measured in a particular
sample to be analyzed falls at some percentile within this range, which can be determined by methods
well known in the art. Below, unless noted otherwise, reference to expression levels of a gene assume

normalized expression relative to the reference set although this is not always explicitly stated.

m. Production of antibodies

The present invention further provides anti-IBD marker antibodies. Exemplary antibodies
include polyclonal, monoclonal, humanized, bispecific, and heteroconjugate antibodies. As discussed
herein, the antibodies may be used in the diagnostic methods for IBD, and in some cases in methods of

treatment of IBD.

(1) Polyclona] antibodies

Polyclonal antibodies are preferably raised in animals by multiple subcutaneous (sc) or
intraperitoneal (ip) injections of the relevant antigen and an adjuvant. It may be useful to conjugate the
relevant antigen to a protein that is immunogenic in the species to be immunized, e.g., keyhole limpet

hemocyanin, serum albumin, bovine thyroglobulin, or soybean trypsin inhibitor using a bifunctional or
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forward agcgat gccagagagaata 23 reverse ggaagtgattggggtctttg 24 Tagq
ctftggccatggtgcggagg 25 1L8 forward actcccagtcttgtcattgc 26 reverse
caagtttcasoceagoaapaa 27 Taq tgtgftggtagt gagtgttgaattacggr/id8oiDekAs7 f or war d

133:3001 (1984); and Brodeur et al., Monoclonal Antibody Production Techniques and Applications, pp.
51-63 (Marcel Dekker, Inc., New York, 1987)).
Culture medium in which hybridoma cells are growing is assayed for production of monoclonal
antibodies directed against the antigen. Preferably, the binding specificity of monoclonal antibodies
5  produced by hybridoma cells is determined by immunoprecipitation or by an in vitro binding assay, such
as radioimmunoassay (RIA) or enzyme-linked immunoabsorbent assay (ELISA).
The binding affinity of the monoclonal antibody can, for example, be determined by the
Scatchard analysis of Munson et al., Anal. Biochem., 107:220 (1980).
After hybridoma cells are identified that produce antibodies of the desired specificity, affinity,
10 and/or activity, the clones may be subcloned by limiting dilution procedures and grown by standard
methods (Goding, Monoclonal Antibodies: Principles and Practice, pp.59-103 (Academic Press, 1986)).
Suitable culture media for this purpose include, for example, D-MEM or RPMI-1640 medium. In
addition, the hybridoma cells may be grown in vivo as ascites tumors in an animal.
The monoclonal antibodies secreted by the subclones are suitably separated from the culture
15 medium, ascites fluid, or serum by conventional antibody purification procedures such as, for example,
protein A-Sepharose, hydroxylapatite chromatography, gel electrophoresis, dialysis, or affinity
chromatography.
DNA encoding the monoclonal antibodies is readily isolated and sequenced using conventional
procedures (e.g., by using oligonucleotide probes that are capable of binding specifically to genes
20  encoding the heavy and light chains of murine antibodies). The hybridoma cells serve as a preferred
source of such DNA. Once isolated, the DNA may be placed into expression vectors, which are then
transfected into host cells such as E. coli cells, simian COS cells, Chinese Hamster Ovary (CHO) cells, or
myeloma cells that do not otherwise produce antibody protein, to obtain the synthesis of monoclonal
antibodies in the recombinant host cells. Review articles on recombinant expression in bacteria of DNA
25 encoding the antibody include Skerra et al., Curr. Opinion in Immunol., 5:256-262 (1993) and Pliickthun,
Immunol. Revs., 130:151-188 (1992).
In a further embodiment, monoclonal antibodies or antibody fragments can be isolated from
antibody phage libraries generated using the techniques described in McCafferty et al., Nature, 348:552-
554 (1990). Clackson et al., Nature, 352:624-628 (1991) and Marks et al., J. Mol. Biol., 222:581-597
30 (1991) describe the isolation of murine and human antibodies, respectively, using phage libraries.
Subsequent publications describe the production of high affinity (nM range) human antibodies by chain
shuffling (Marks et al., Bio/Technology, 10:779-783 (1992)), as well as combinatorial infection and in
vivo recombination as a strategy for constructing very large phage libraries (Waterhouse et al., Nuc.
Acids. Res., 21:2265-2266 (1993)). Thus, these techniques are viable alternatives to traditional
35  monoclonal antibody hybridoma techniques for isolation of monoclonal antibodies.
The DNA also may be modified, for example, by substituting the coding sequence for human
heavy chain and light chain constant domains in place of the homologous murine sequences (U.S. Patent
No. 4,816,567; and Morrison, et al., Proc. Natl Acad. Sci. USA, 81:6851 (1984)), or by covalently
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gctacccgtgagtccctct 29 reverse tettgcactgectftggfttc 30 WO

2011/ 011339PCT/ US2010/ 042487 Taq t gt gt gaaat cagt ggccgcct 31 DEFA6 forward
agagcttt gyoevoiaacmag 32 reverse atgacagtgcaggtcccata 3PCTABY010/042487
cacttgccattgca aaggtcct(%u34 MVP3

Jomning o the ifminunoglobulin coding sequence all or part of the coding sequence for a non-
immunoglobulin polypeptide.

Typically such non-immunoglobulin polypeptides are substituted for the constant domains of an

antibody, or they are substituted for the variable domains of one antigen-combining site of an antibody to

5  create a chimeric bivalent antibody comprising one antigen-combining site having specificity for an

antigen and another antigen-combining site having specificity for a different antigen.

(3) Humanized antibodies

Methods for humanizing non-human antibodies have been described in the art. Preferably, a

humanized antibody has one or more amino acid residues introduced into it from a source which is non-

10 human. These non-human amino acid residues are often referred to as “import” residues, which are
typically taken from an “import™ variable domain. Humanization can be essentially performed following
the method of Winter and co-workers (Jones et al., Nature, 321:522-525 (1986); Riechmann et al.,
Nature, 332:323-327 (1988); Verhoeyen et al., Science, 239:1534-1536 (1988)), by substituting
hypervariable region sequences for the corresponding sequences of a human antibody. Accordingly, such

15 “humanized” antibodies are chimeric antibodies (U.S. Patent No. 4,816,567) wherein substantially less
than an intact human variable domain has been substituted by the corresponding sequence from a non-
human species. In practice, humanized antibodies are typically human antibodies in which some
hypervariable region residues and possibly some FR residues are substituted by residues from analogous
sites in rodent antibodies. An example of a humanized antibody used to treat IBD is infliximab

20  (Remicade®), an engineered murine-human chimeric monoclonal antibody. The antibody binds the
cytokine TNF-alpha and prevents it from binding its receptors to trigger and sustain an inflammatory
response. Infliximab is used to treat both CD and UC.

The choice of human variable domains, both light and heavy, to be used in making the
humanized antibodies is very important to reduce antigenicity. According to the so-called “best-fit”

25 method, the sequence of the variable domain of a rodent antibody is screened against the entire libraryaof
known human variable-domain sequences. The human sequence which is closest to that of the rodent is
then accepted as the human framework region (FR) for the humanized antibody (Sims et al., J. Immunol.,
151:2296 (1993); Chothia et al., J. Mol. Biol., 196:901 (1987)). Another method uses a particular
framework region derived from the consensus sequence of all human antibodies of a particular subgroup

30  of light or heavy chains. The same framework may be used for several different humanized antibodies
(Carter et al., Proc. Natl. Acad. Sci. USA, 89:4285 (1992); Presta et al., J. Immunol., 151:2623 (1993)).

It is further important that antibodies be humanized with retention of high affinity for the antigen
and other favorable biological properties. To achieve this goal, according to a preferred method,
humanized antibodies are prepared by a process of analysis of the parental sequences and various

35  conceptual humanized products using three-dimensional models of the parental and humanized
sequences. Three-dimensional immunoglobulin models are commonly available and are familiar to those

skilled in the art. Computer programs are available which illustrate and display probable three-
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production. Transfer of the human germ-line immunoglobulin gene array in such germ-line mutant mice

will result in the production of human antibodies upon antigen challenge. See, e.g., Jakobovits et al.,
20 Proc. Natl. Acad. Sci. USA, 90:2551 (1993); Jakobovits et al., Nature, 362:255-258 (1993);
Bruggermann et al., Year in Immuno., 7:33 (1993); and U.S. Patent Nos. 5,591,669, 5,589,369 and
5,545,807. Alternatively, phage display technology (McCafferty et al., Nature 348:552-553 (1990)) can
be used to produce human antibodies and antibody fragments in vitro, from immunoglobulin variable (V)
domain gene repertoires from unimmunized donors. According to this technique, antibody V domain
25 genes are cloned in-frame into either a major or minor coat protein gene of a filamentous b;cteriophage,
such as M13 or fd, and displayed as functional antibody fragments on the surface of the phage particle.
Because the filamentous particle contains a single-stranded DNA copy of the phage genome, selections
based on the functional properties of the antibody also result in selection of the gene encoding the
antibody exhibiting those properties. Thus, the phage mimics some of the properties of the B-cell. Phage
30  display can be performed in a variety of formats; for their review see, e.g., Johnson, Kevin S. and
Chiswell, David J., Current Opinion in Structural Biology 3:564-571 (1993). Several sources of V-gene
segments can be used for phage display. Clackson et al., Nature, 352:624-628 (1991) isolated a diverse
array of anti-oxazolone antibodies from a small random combinatorial library of V genes derived from
the spleens of immunized mice. A repertoire of V genes from unimmunized human donors can be
35  constructed and antibodies to a diverse array of antigens (including self-antigens) can be isolated
essentially following the techniques described by Marks et al., J. Mol. Biol. 222:581-597 (1991), or
Griffith et al., EMBO J. 12:725-734 (1993). See, also, U.S. Patent Nos. 5,565,332 and 5,573,905.
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35  of the hinge, CH2, and CH3 regions. It is preferred to have the first heavy-chain constant region (CH1)

‘!L .4

containing the site necessary for light chain binding, present in at least one of the fusions. DNAs
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encoding the immunoglobulin heavy chain fusions and, if desired, the immunoglobulin light chain, are
inserted into separate expression vectors, and are co-transfected into a suitable host organism. This
provides for great flexibility in adjusting the mutual proportions of the three polypeptide fragments in
embodiments when unequal ratios of the three polypeptide chains used in the construction provide the

5  optimum yields. It is, however, possible to insert the coding sequences for two or all three polypeptide
chains in one expression vector when the expression of at least two polypeptide chains in equal ratios
results in high yields or when the ratios are of no particular significance.

In a preferred embodiment of this approach, the bispecific antibodies are composed of a hybrid
immunoglobulin heavy chain with a first binding specificity in one arm, and a hybrid immunoglobulin

10  heavy chain-light chain pair (providing a second binding specificity) in the other arm. It was found that
this asymmetric structure facilitates the separation of the desired bispecific compound from unwanted
immunoglobulin chain combinations, as the presence of an immunoglobulin light chain in only one half
of the bispecific molecule provides for a facile way of separation. This approach is disclosed in WO
94/04690. For further details of generating bispecific antibodies see, for example, Suresh et al., Methods

15 in Enzymology, 121:210 (1986).

According to another approach described in U.S. Patent No. 5,731,168, the interface between a
pair of antibody molecules can be engineered to maximize the percentage of heterodimers which are
recovered from recombinant cell culture. The preferred interface comprises at least a part of the Cy3
domain of an antibody constant domain. In this method, one or more small amino acid side chains from

20  the interface of the first antibody molecule are replaced with larger side chains (e.g. tyrosine or
tryptophan). Compensatory “cavities” of identical or similar size to the large side chain(s) are created on
the interface of the second antibody molecule by replacing large amino acid side chains with smaller ones
(e.g. alanine or threonine). This provides a mechanism for increasing the yield of the heterodimer over
other unwanted end-products such as homodimers.

25 Bispecific antibodies include cross-linked or “heteroconjugate” antibodies. For example, one of
the antibodies in the heteroconjugate can be coupled to avidin, the other to biotin. Such antibodies have,
for example, been proposed to target immune system cells to unwanted cells (U.S. Patent No. 4,676,980),
and for treatment of HIV infection (WO 91/00360, WO 92/200373, and EP 03089). Heteroconjugate
antibodies may be made using any convenient cross-linking methods. Suitable cross-linking agents are

30 well known in the art, and are disclosed in U.S. Patent No. 4,676,980, along with a number of cross-
linking techniques.

Techniques for generating bispecific antibodies from antibody fragments have also been
described in the literature. For example, bispecific antibodies can be prepared using chemical linkage.
Brennan et al.,, Science, 229: 81 (1985) describe a procedure wherein intact antibodies are proteolytically

35  cleaved to generate F(ab'), fragments. These fragments are reduced in the presence of the dithiol
complexing agent sodium arsenite to stabilize vicinal dithiols and prevent intermolecular disulfide
formation. The Fab' fragments generated are then converted to thionitrobenzoate (TNB) derivatives.

One of the Fab-TNB derivatives is then reconverted to the Fab'-thiol by reduction with
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mercaptoethylamine and is mixed with an equimolar amount of the other Fab'-TNB derivative to form the
bispecific antibody. The bispecific antibodies produced can be used as agents for the selective
immobilization of enzymes.
Various techniques for making and isolating bispecific antibody fragments directly from
5  recombinant cell culture have also been described. For example, bispecific antibodies have been
produced using leucine zippers. Kostelny et al., J. Immunol., 148(5):1547-1553 (1992). The leucine
zipper peptides from the Fos and Jun proteins were linked to the Fab' portions of two different antibodies
by gene fusion. The antibody homodimers were reduced at the hinge region to form monomers and then
re-oxidized to form the antibody heterodimers. This method can also be utilized for the production of
10 antibody homodimers. The “diabody” technology described by Hollinger et al., Proc. Natl. Acad. Sci.
US4, 90:6444-6448 (1993) has provided an alternative mechanism for making bispecific antibody
fragments. The fragments comprise a heavy-chain variable domain (Vy) connected to a light-chain
variable domain (V) by a linker which is too short to allow pairing between the two domains on the
same chain. Accordingly, the Vy and V, domains of one fragment are forced to pair with the
15 complementary V. and Vg domains of another fragment, thereby forming two antigen-binding sites.
Another strategy for making bispecific antibody fragments by the use of single-chain Fv (sFv) dimers has
also been reported. See Gruber et al., J. Immunol., 152:5368 (1994).
Antibodies with more than two valencies are contemplated. For example, trispecific antibodies
can be prepared. Tutt et al. J. Immunol. 147: 60 (1991).

20 (7) Other amino acid sequence modifications

Amino acid sequence modification(s) of the antibodies described herein are contemplated. For
example, it may be desirable to improve the binding affinity and/or other biological properties of the
antibody. Amino acid sequence variants of the antibody are prepared by introducing appropriate
nucleotide changes into the antibody nucleic acid, or by peptide synthesis. Such modifications include,

25  for example, deletions from, and/or insertions into and/or subgtitutions of, residues within the amino acid
sequences of the antibody. Any combination of deletion, insertion, and substitution is made to arrive at
the final construct, provided that the final construct possesses the desired characteristics. The amino acid
changes also may alter post-translational processes of the antibody, such as changing the number or
position of glycosylation sites.

30 A useful method for identification of certain residues or regions of the antibody that are preferred
locations for mutagenesis is called “alanine scanning mutagenesis” as described by Cunningham and
Wells Science, 244:1081-1085 (1989). Here, a residue or group of target residues are identified (eg,
charged residues such as arg, asp, his, lys, and glu) and replaced by a neutral or negatively charged amino
acid (most preferably alanine or polyalanine) to affect the interaction of the amino acids with antigen.

35  Those amino acid locations demonstrating functional sensitivity to the substitutions then are refined by
introducing further or other variants at, or for, the sites of substitution. Thus, while the site for

introducing an amino acid sequence variation is predetermined, the nature of the mutation per se need not

54



Z0" T-

9E1+ 07+ Zg'17- 817'8+ Lci- LO |- 0071 >08101Irr 8

2.30x10-8 TO001 R-0 PCZO.L win> 41 01XLL' I c¢',-01> n O IxZL '17
01.-379" WO 2011/011339 PCT/US2010/042487

10

15

be predetermined. For example, to analyze the performance of a mutation at a given site, ala scanning or
random mutagenesis is conducted at the target codon or region and the expressed antibody variants are
screened for the desired activity.

Amino acid sequence insertions include amino- and/or carboxyl-terminal fusions ranging in
length from one residue to polypeptides containing a hundred or more residues, as well as intrasequence
insertions of single or multiple amino acid residues. Examples of terminal insertions include antibody
with an N-terminal methionyl residue or the antibody fused to a cytotoxic polypeptide. Other insertional
variants of the antibody molecule include the fusion to the N- or C-terminus of the antibody to an enzyme
(e.g. for ADEPT) or a polypeptide which increases the serum half-life of the antibody.

Another type of variant is an amino acid substitution variant. These variants have at least one
amino acid residue in the antibody molecule replaced by a different residue. The sites of greatest interest
for substitutional mutagenesis include the hypervariable regions, but FR alterations are also
contemplated. ~Conservative substitutions are shown in Table 1 under the heading of “preferred
substitutions”. If such substitutions result in a change in biological activity, then more substantial
changes, denominated “exemplary substitutions” in the following table, or as further described below in

reference to amino acid classes, may be introduced and the products screened.

Original Residue Exemplary Substitutions Preferred Substitutions
Ala (A) val; leu; ile val
Arg (R) lys; gln; asn lys
Asn (N) gln; his; lys; arg gln
Asp (D) glu glu
Cys (C) ser ser
Gln (Q) asn asn
Glu (E) asp . B asp
Gly (G) pro; ala ala
His (H) asn; gln; lys; arg arg
Ile (D leu; val; met; ala; phe; norleucine leu
Leu (L) norleucine; ile; val; met; ala; phe  ile
Lys (K) arg; gln; asn arg
Met (M) leu; phe; ile leu
Phe (F) leu; val; ile; ala; tyr leu
Pro (P) ala ala
Ser (S) thr thr
Thr (T) ser ser
Trp (W) tyr; phe tyr
Tyr (Y) trp; phe; thr; ser phe
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Substantial modifications in the biological properties of the antibody are accomplished by
selecting substitutions that differ significantly in their effect on maintaining (a) the structure of the
polypeptide backbone in the area of the substitution, for example, as a sheet or helical conformation, (b)

5  the charge or hydrophobicity of the molecule at the target site, or (c) the bulk of the side chain. Amino
acids may be grouped according to similarities in the properties of their side chains (in A. L. Lehninger,
in Biochemistry, second ed., pp. 73-75, Worth Publishers, New York (1975)): non-polar: Ala (A), Val
(V), Leu (L), Lle (I), Pro (P), Phe (F), Trp (W), Met (M); uncharged polar: Gly (G), Ser (S), Thr (T), Cys
(C), Tyr (Y), Asn (N), Gln (Q); acidic: Asp (D), Glu (E); and basic: Lys (K), Arg (R), His(H).

10 Alternatively, naturally occurring residues may be divided into groups based on common side-
chain properties: hydrophobic : Norleucine, Met, Ala, Val, Leu, Ile; neutral hydrophilic: Cys, Ser, Thr,
Asn, Gln; acidic: Asp, Glu; basic: His, Lys, Arg; residues that influence chain orientation: Gly, Pro; and
aromatic: Trp, Tyr, Phe.

Non-conservative substitutions will entail exchanging a member of one of these classes for

15  another class.

Any cysteine residue not involved in maintaining the proper conformation of the antibody also
may be substituted, generally with serine, to improve the oxidative stability of the molecule and prevent
aberrant crosslinking. Conversely, cysteine bond(s) may be added to the antibody to improve its stability
(particularly where the antibody is an antibody fragment such as an Fv fragment).

20 A particularly preferred type of substitutional variant involves substituting one or more
hypervariable region residues of a parent antibody (e.g. a humanized or human antibody). Generally, the
resulting variant(s) selected for further development will have improved biological properties relative to
the parent antibody from which they are generated. A convenient way for generating such substitutional
variants involves affinity maturation using phage display. Briefly, several hypervariable region sites (e.g.

25 6-7 sites) are mutated to generate all posgsible amino substitutions at each site. The antibody variants thus
generated are displayed in a monovalent fashion from filamentous phage particles as fusions to the gene
IIT product of M13 packaged within each particle. The phage-displayed variants are then screened for
their biological activity (e.g. binding affinity) as herein disclosed. In order to identify candidate
hypervariable region sites for modification, alanine scanning mutagenesis can be performed to identify

30  hypervariable region residues contributing significantly to antigen binding. Alternatively, or additionally,
it may be beneficial to analyze a crystal structure of the antigen-antibody complex to identify contact
points between the antibody and an IBD marker protein. Such contact residues and neighboring residues
are candidates for substitution according to the techniques elaborated herein. Once such variants are
generated, the panel of variants is subjected to screening as described herein and antibodies with superior

35  properties in one or more relevant assays may be selected for further development.

Engineered antibodies with three or more (preferably four) functional antigen binding sites are
also contemplated (U.S. Published Patent Application No. US2002/0004587 Al, Miller et al.).
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Nucleic acid molecules encoding amino acid sequence variants of the antibody are prepared by a
variety of methods known in the art. These methods include, but are not limited to, isolation from a
natural source (in the case of naturally occurring amino acid sequence variants) or preparation by
oligonucleotide-mediated (or site-directed) mutagenesis, PCR mutagenesis, and cassette mutagenesis of

an earlier prepared variant or a non-variant version of the antibody.

B.3 Determination of inflammation

In one aspect, the identification in a subject of a differentially expressed biomarker described
herein may be correlated to a determination of inflammation in the subject. In one embodiment, the
expression of a biomarker may be used as a surrogate for inflammation (Sands et al. (2005) Inflamm
Bowel Dis. 11(1):522-828). In another embodiment, the expression of a biomarker is validated against a
determination of inflammation by other techniques. In one other embodiment, the methods of diagnosis
and/or treatment of the present invention comprise the step of determinining inflammation in a subject.
In another embodiment, the determining step comprises histological evaluation of a test sample obtained
from the subject for inflammatory cell infiltrate. In one embodiment, the test sample is a tissue biopsy
obtained from the subject.

In another embodiment, the determining step comprises evaluation of a non-tissue biopsy as a
test sample from the subject. In one embodiment, the test sample is a biopsy obtained from the fecal
material of the subject. In another embodiment, the test sample is blood. In one other embodiment, the
determining step comprises a fecal calprotectin or fecal lactoferrin test (Joishy et al. (2008) J Pediatr
Gastroenterol Nutr. 48(1):48-54) or a C reactive protein (CRP) blood test (Henriksen et al. (2008) Gut.
57:1518-1523).

B4 Kits of the invention

The materials for use in the methods of the present invention are suited for preparation of kits
produced in accordance with v;ell known procedures. The invention thus provides kits comprising agents,
which may include gene-specific or gene-selective probes and/or primers, for quantitating the expression
of the disclosed genes for IBD. Such kits may optionally contain reagents for the extraction of RNA
from samples, in particular fixed paraffin-embedded tissue samples and/or reagents for RNA
amplification. In addition, the kits may optionally comprise the reagent(s) with an identifying description
or label or instructions relating to their use in the methods of the present invention. The kits may
comprise containers (including microtiter plates suitable for use in an automated implementation of the
method), each with one or more of the various reagents (typically in concentrated form) utilized in the
methods, including, for example, pre-fabricated microarrays, buffers, the appropriate nucleotide
triphosphates (e.g., dATP, dCTP, dGTP and dTTP; or rATP, rCTP, rGTP and UTP), reverse
transcriptase, DNA polymerase, RNA polymerase, and one or more probes and primers of the present

invention (e.g., appropriate length poly(T) or random primers linked to a promoter reactive with the RNA

polymerase).
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B.5 Reports of the invention

The methods of this invention, when practiced for commercial diagnostic purposes generally
produce a report or summary of the normalized expression levels of one or more of the selected genes.
The methods of this invention will produce a report comprising a prediction of the clinical outcome of a
subject diagnosed with an IBD before and after any surgical procedure to treat the IBD. The methods
and reports of this invention can further include storing the report in a database. Alternatively, the
method can further create a record in a database for the subject and populate the record with data. In one
embodiment the report is a paper report, in another embodiment the report is an auditory report, in
another embodiment the report is an electronic record. It is contemplated that the report is provided to a
physician and/or the patient. The receiving of the report can further include establishing a network
connection to a server computer that includes the data and report and requesting the data and report from
the server computer.

The methods provided by the present invention may also be automated in whole or in part.

All aspects of the present invention may also be practiced such that a limited number of
additional genes that are co-expressed with the disclosed genes, for example as evidenced by high
Pearson correlation coefficients, are included in a prognostic or predictive test in addition to and/or in
place of disclosed genes.

Having described the invention, the same will be more readily understood through reference to
the following Examples, which is provided by way of illustration, and is not intended to limit the

invention in any way.

Example

Example 1 - Characterisation of Intestinal Gene Expression Profiles in Crohn’s Disease by

Genome- wide Microarray Analysis

Genome-wide microarray expression analysis creates a comprehensive picture of gene expression
at the cellular level. The aim of this study was to investigate differential intestinal gene expression in
patients with Crohn’s disease (CD) and controls with sub-analysis of confirmed CD susceptibility genes,
associated pathways and cell lineages.

53 CD and 31 control subjects- 23 normal and 8 inflamed non-inflammatory bowel disease
patients were studied. Paired endoscopic biopsies were taken from 5 specific anatomical locations for
RNA extraction and histology. 41058 expression sequence tags were analyzed using the Agilent
platform.

Clustering analysis separated CD and control terminal ileal (TT) biopsies from colonic biopsies
and CD and control TI biopsies. In the CD TI biopsies diubiquitin (FC+11.3, p<1x10-45), MMP3
(FC+7.4, p=1.3x10-11), IRTAl (FC-11.4, p=4.7x10-12) and CCL23 (FC-7.1, p=1.6x10-10) were
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differentially expressed compared to controls. In the colon SAA1 (FC+6.3, p=5.3x10-8) was upregulated
and TSLP (FC-2.3, p=2.7x10-6) was downregulated comparing non-inflamed CD and control
biopsies, and the colonic inflammatory CD signature was characterised by downregulated organic solute
carriers-SLC38A4, SLC26A2 and OST alpha. Analysis of the IL-23 pathway revealed IL-23A, JAK2 and
5 STAT3 were upregulated in the CD group compared to controls and in the inflamed compared to non-

inflamed CD biopsies. Differential expression was also observed in a number of the autophagy genes,
notably ATG16L1.

Methods

10 Patient recruitment

53 patients with CD (Table 2) and 31 control patients who were undergoing colonoscopy were
recruited. All CD patients attended the clinic at the Western General Hospital, Edinburgh and the
diagnosis of CD adhered to the criteria of Lennard-Jones. (Lennard-Jones JE. Scand J Gastroenterol
Suppl 1989;170:2-6) Quiescent CD was classified as Harvey-Bradshaw score of < 3 prior to

15  bowel preparation and normal histology or histology showing only mild chronic inflammation.
Active CD was classified as a Harvey-Bradshaw score of 4 or greater prior to bowel preparation

and histology showing chronic active inflammation or acute on chronic inflammation.
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* Includes patients who had surgery for luminal complications of Crohn’s disease. AZA-
azathioprine, 6MP-6 mercaptopurine, MTX-methotrexate, MMFmycophenolate Full phenotypic

5 data were available on 94% of patients at the time of diagnosis and 100% of patients at the time of
endoscopy.

Phenotypic data were collected by interview and case-note review. Eleven of the controls were

male, 20 were female and they had a median age of 43 at the time of endoscopy. (Noble et al. Gut 2008,

10 Oct;57(10):1398-405) Six of the controls had normal colonoscopies for colon cancer screening,

10 controls had symptoms consistent with irritable bowel syndrome and had a normal

colonoscopic investigation and 7 patients had a colonoscopy for an other indication and

histologically normal biopsies were obtained. Eight control patients had abnormal inflamed

colonic biopsies (1 pseudomembranous colitis, 1 diverticulitis, 1 amoebiasis, 2 microscopic

15  colitis,

1 eosoinophilic infiltrate, 2 scattered lymphoid aggregates and a history of

gastroenteritis). For the female TI clustering analysis, one female UC patient with a non-

inflamed terminal ileal biopsy was included. Phenotypic data were collected by interview and

case-note review. Lothian Local Research Ethics Committee approved the study protocol: REC
04/81103/22.

20

60



signma (1 v non-inflaned control (18) E-9+ 90'i+ 17E7- Lz*l1- Ol"I-
.la o 71 >as, L.OI xt- 1 1 0.0030 050 61770 O _O T x17 I 80000' 0

1.0

10

15

20

25

30

WO 2011/011339 PCT/US2010/042487

Biopsy Collection

Paired biopsies were taken from the terminal ileum (TI) and 4 sites in the colon (Table 3). One
biopsy was sent for histological examination and the other was snap frozen in liquid nitrogen for RNA
extraction. Each biopsy was graded histologically into those with no evidence of inflammation, biopsies
with evidence of chronic inflammation and a chronic inflammatory cell infiltrate and those with acute

inflammation and an acute inflammatory cell infiltrate.

Table 3: The location and number of biopsies in Crohn’s disease patients and controls

Crohn’s disease Controls
Total number of paired biopsies 106 76
Terminal lleum 16 6
Ascending colon 25 17
Descending colon 32 23
Sigmoid colon biopsies. 33 27
Removed from analysis 7 3

Inflamed Non- Inflamed Non-

inflamed inflamed

Terminal lleum 10 6 1 5
Ascending colon 12 8 3 14
Descending colon 14 16 6 17
Sigmoid colon biopsies. 16 17 8 19

The distribution of log intensities for each sample was plotted and outlier samples (i.e. greater than 2
standard deviations from the mean) were excluded from analysis.

Microarray Analysis

Nucleic acid microatrays, often containing thousands of gene sequences, are useful for
identifying differentially expressed genes in diseased tissues as compared to their normal counterparts.
Using nucleic acid microarrays, test and control mRNA samples from test and control tissue samples are
reverse transcribed and labeled to generate cDNA probes. The ¢cDNA probes are then hybridized to an
array of nucleic acids immobilized on a solid support. The array is configured such that the sequence and
position of each member of the array is known. For example, a selection of genes known to be expressed
in certain disease states may be arrayed on a solid support. Hybridization of a labeled probe with a
particular array member indicates that the sample from which the probe was derived expresses that gene.
If the hybridization signal of a probe from a test (for example, disease tissue) sample is greater than
hybridization signal of a probe from a control, normal tissue sample, the gene or genes overexpressed in
the disease tissue are identified. The implication of this result is that an overexpressed protein in a
disease tissue is useful not only as a diagnostic marker for the presence of the disease condition, but also
as a therapeutic target for treatment of the disease condition.

The methodology of hybridization of nucleic acids and microarray technology is well known in
the art. In one example, the specific preparation of nucleic acids for hybridization and probes, slides, and
hybridization conditions are all detailed in PCT Patent Application Serial No. PCT/US01/10482, filed on
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March 30, 2001 and which is herein incorporated by reference. The detailed microarray methodology

has also previously been reported by Noble et al. (Gut 2008, Oct;57(10):1398-405)
Total RNA was extracted from each biopsy using the micro total RNA isolation from animal
tissues protocol (Qiagen, Valencia, CA). 1pg of total RNA was amplified using the Low RNA Input
5  Fluorescent Linear Amplification protocol (4gilent Technologies, Palo Alto, CA). A T7 RNA polymerase
single round of linear amplification was carried out to incorporate Cyanine-3 and Cyanine-5 label into
cRNA. The cRNA was purified using the RNeasy Mini Kit (Qiagen). 1 ul of cRNA was quantified using
the NanoDrop ND-1000 spectrophotometer (NanoDrop Technologies, Delaware). 750ng of Universal
Human Reference (Stratagene, La Jolla, CA) cRNA labeled with Cyanine-3 and 750ng of the test sample
10 cRNA labeled with Cyanine-5 were fragmented for 30 minutes at 60°C before loading onto the Agilent
Whole Human Genome microarrays (Agilent Technologies, Palo Alto, CA) which are annotated to
represent 33296 genes. The samples were hybridized for 18 hours at 60°C with constant rotation.
Microarrays were washed, dried and scanned on the Agilent scanner according to the manufacturer’s
protocol. Microarray image files were analysed using Agilent’s Feature Extraction software version 7.5.
15  The genes were normalized using the Stratagene Universal Human Reference. The distribution of log
intensities for each sample was plotted and outlier samples (i.e. greater than 2 standard deviations from
the mean) were excluded from analysis. The whole data set are available online under the Gene

Expression Omnibus of the National Center for Biotechnology Information website.

20 Real Time PCR
Real time PCR analysis was undertaken in 5 genes-IL-8, SAAl, DEFAS5 & 6 and MMP3 on
RNA from 15 CD and 6 control TI biopsies. IL-8 and SAA1 were chosen as robust markers of
epithelial inflammation and DEFA5 & 6 were selected as there has been considerable interest in
their expression in TI CD. Prior to real time PCR analysis 1 RNA amplification cycle was carried out
25  using the MessageAmp™ II aRNA Amplification Kit protocol (Applied Biosystems, Foster City, CA).
Reverse transcription PCR was then performed on 50ng of RNA using Stratagene model MX4000.
TagMan primers and probes were manufactured in house. (Table 4) PRC conditions comprised of 48°C
for 30 minutes, 95°C hold for 10 minutes, followed by 40 cycles of 30 second 95°C melt and 1 minute
60°C anneal/extend. Absolute quantification of product was calculated by normalizing to RPL19.
30
Table 4: TagMan primers used for real- time PCR

Gene Sequence SEQ ID NO:
SAAl forward agcgatgccagagagaata 23
reverse ggaagtgattggggtctitg 24
Taq ctitggccatggtgcggagg 25
IL8 forward actcccagtcttgtcattge 26
reverse caagtttcaaccagcaagaa 27
Taq tgtgtiggtagtgctgtottgaattacgg, 28
DEFAS forward getaccegtgagtecctet 29
reverse tcttgeactgetttggttte 30
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Taq tgtgtgaaatcagtggccgect 31
DEFA6 forward agagctttgggctcaacaag 32
reverse atgacagtgcaggtcccata 33
Taq cacttgccattgcagaaggtcctg 34
MMP3 forward aagggaacttgagcgtgaat 35
reverse gagtgcticeecttctettg 36
Tag ggcattcaaatgggctgctge 37

Data Analysis
Microarray data were analysed using the Rosetta Resolver® software (Rosetta Inpharmatics,

Seattle). Statistical significance of the microarray data was determined by Student’s unpaired ¢ test. p <

5 0.01. Fold change data were calculated using the Rosetta Resolver software. To correct for multiple

hypothesis testing a g-value was calculated for each tested feature to estimate significance in terms of the

false discovery rate (FDR) rather than the false positive rate. For every differential expression analysis

the g-value was calculated and a FDR was calculated using the method proposed by Storey et al. (Proc

Natl Acad Sci U S A 2003;100:9440-9445) A FDR of less than 5% was calculated for each of the

10 presented analysis. Hierarchical clustering analysis was undertaken using Pearson correlation

method. Gene ontology was analyzed using Ingenuity software (Ingenuity Systems, Mountain

View, CA) The Mann-Whitney U test was used to analyze the real time PCR data. p < 0.05 was

considered significant.

Gene ontology was analysed using Ingenuity software (Ingenuity Systems, Mountain

15 View, CA). Hierarchical clustering analysis using a collection of immune response in silico genes

from a compendium of six immune cell types was undertaken. (Abbas et al. Genes Immun

2005,6(4):319-31) Hierarchical clustering analysis was also undertaken using a set of 14

epithelial cell cytokines-CXCL1, CXCL2 CXCL5, CXCL9, CXCL10, CXCL11, CCL2, CCLA4,

CCL7, CCL20, IL-8, IL-12A, IL-23A and MDK. (Dwinell et al. Gastroenterology

20 2001;120(1):49-59; Lee et al. J Immunol 2008;181(9):6536-45; Yang et al. Gastroenterology
1997;113(4):1214-23)

Results
The aim of the present study was to use microarray expression analysis to describe the
25  transcriptional profiles in the colon and the terminal ileum in patients with CD and controls. In additional
to this hypothesis-free scanning, expression of germ line variants identified by GWAS and cell specific

lineage analysis were also investigated.
Unsupervised Hierarchical Clustering Analysis

30 When all of the CD (n=99) and control biopsies (n=73) were clustered together using

unsupervised hierarchical clustering analysis, no separation of the biopsies by either disease status or by
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the degree of inflammation was observed. When the anatomical location that the biopsies were taken
from was considered, 18 TI biopsies clustered together (6 control and 12 CD)(p<0.001).
Figure 23 shows an unsupervised clustering analysis of the TI biopsies initially was confounded
by the sex of patients, however when a degree of supervision was introduced and only TI biopsies from
5  female patients and controls were clustered, clustering by disease status was observed. |
Gene ontology of the 593 downregulated sequences grouped by biological process revealed a
preponderance of genes associated with carboxylitic acid metabolic processes (39 of a total of 464 genes
classified by the ontology software to this biological group; OR 3.4, p=7x10™"), organic acid metabolic
processes (38/464; OR 3.1 p=1x10"2) and lipid metabolic processes (46/620; OR 3.0, p=6.6x10"%). When
10  the downregulated sequences were grouped by biological function genes grouped under solute/ cation
transporter activity (11/50; OR 10.3, p=6.9x10""), electrochemical potential- driven transporter activity
(23/188; OR 5.16, p=2.7x10™"*) and solute/ sodium transporter activity (10/46; OR 10.1, p=2.4x10™")
were disproportionately downregulated. When these groups of genes were combined to encompass all
genes involved in transporter activity, there was a significant over representation of this group in the
15  downregulated genes (64/1138; OR 2.3, p=3.6x10").

367 sequences were upregulated in a subset of the CD samples compared to the
controls. Ontology of these genes grouping by biological processes showed that genes
that grouped into structural molecule activity (22/603; OR 2.62, p=4.5x10") and
extracellular matrix structural constituents (6/87; OR 5.5, p=0.0003) were

20 overrepresented. When the genes were grouped by biological function upregulated genes
grouped into sequence specific DNA binding (11/430; OR 2.28, p=0.007) and
transcription factor activity (20/810; OR 1.7, p=0.043).

Gene Expression in Crohn’s Discase and Controls

25 When 99 CD biopsies were compared to 73 control biopsies, 259 sequences were upregulated
and 87 sequences were downregulated (Figure 24). Notably upregulated genes in the CD biopsies
included the acute phase proteins serum amyloid A1, (SAA1; FC +7.5, p=1.47x10*"), the regenerating C-
type lectin family member (REGL; FC +7.3, p=2.3x10"'%), the acute phase proteins (S100A9; FC +4.4,
p=2.4x10"*) and (S100A8; FC +4.0, p=3.5x10"®). IL-8 a robust marker of mucosal inflammation was

30  the sixth most upregulated gene (FC +3.6, p=5.6x10"°). Among the most downregulated genes were
genes involved in cellular detoxification- (SLC14A2; FC -2.49, p=0.00002), (carbonic anhydrase 2; FC -
2.4, p=8.4x10"'%) and (carbonic anhydrase 1; FC -2.3, p=7.5x10%).

Gene Expression in the Terminal Ileum
35 TI biopsies from 16 patients with CD- 6 non-inflamed biopsies, 7 chronically inflamed biopsies
and 3 acutely inflamed biopsies were compared to 6 healthy control TI biopsies. When all of the CD
terminal ileal (TI) biopsies were compared to control TI biopsies 1045 sequences had a fold

change of greater than 1.5 and 1044 sequences had a fold change of less than -1.5 (p<0.01).
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(Figure 25). Interesting upregulated genes in the CD biopsies included diubiquitin (UBD) which is
involved in synaptic transmission; FC +11.3, p<1x10*, (MMP3; FC +7.4, p=1.3x10"""), (IL-8; FC +4.9,
p=2.3x10"®), (trefoil factor 1 (TFF1) which acts in the GI tract to maintain the mucosal surface barrier; FC
+4.3, p=1.3x10") and the cytokeratin (keratin 5B; FC +4.2, p=0.005) (Table 5). Downregulated genes

5  included immune associated genes (IRTAl- a novel surface B-cell receptor; FC -11.1, p=4.7x10"2),
(CCL23; FC -7.1, p=1.6x10"%), (CXCR4; FC -6.0, p=8.2x10"'%), and genes involved in cholesterol
metabolism (APOC3; FC -8.2, p=7.0x10®) and (APOAL; FC -6.9, p=0.0031).
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Colonic Gene Expression Analysis

To minimize the effect of differential gene expression related to the anatomical location of the
biopsy, sigmoid colon biopsies were used for analysis. (Noble et al. Gut 2008, Oct;57(10):1398-405) To
also remove the acute inflammatory expression signature non-inflamed CD biopsies (n=17) were
compared to non-inflamed control biopsies (n=18) (Figure 26). SAA1 remained the most upregulated
gene; FC +6.3, p=5.3x10® and in total 279 sequences were upregulated. 349 sequences were
downregulated and the most downregulated genes included (MMP1; FC -3.6, p=2.4x10"%), (CXCL13;
FC -2.7, p=0.005) and TSLP -thymic stromal lymphoprotein; FC -2.3, p=2.7x10"(Table 6).

When the acute inflammatory signal was examined in the sigmoid colon and 16 inflamed CD
biopsies were compared to 17 non- inflamed CD biopsies, 279 sequences were upregulated and 148
sequences were down regulated (Figure 27). The most upregulated gene in the inflamed biopsies was
OLFM4- an anti-apoptotic molecule that inhibits the capsase cascade and also binds to GRIM19; FC
+6.2, p=2.9x10™". Downregulated genes included organic solute carriers (SLC38A4; FC -2.7, p=0.005),
(SLC26A2; FC -2.5, p=0.00001) and (OST alpha; FC -2.5, p=0.008).

Expression of Genes implicated by GWAS Meta-analysis

Expression of susceptibility genes identified by GWAS meta- analysis by Barrett et al (Nat
Genet 2008, Aug;40(8):955-62) were investigated along with further detailed analysis of the IL.-23 and
autophagy pathways. (Table 7) Upregulated genes in the CD biopsies compared to the controls included
(NOD2/CARD15; FC +1.23, p=0.000243) (PTGER4- prostaglandin E receptor 4; FC +1.1, p=0.00010)
and NKX2.3, a 3 exon homeobox gene; FC +1.37, p=0.001. The cell cycle control gene (CDKAL1; FC -
1.1, p=0.0096) was downregulated in the CD biopsies compared to the controls. No expression data was
present for on the Agilent chip for IGRM and no differences were observed between disease groups when
expression of TNFSF15, PTPN22, ICOSLG, ITLN1, ZNF365, LRRK?2 and PTPN2 were examined.

When inflamed and non-inflamed CD sigmoid colon biopsies were compared MSTI-
Macrophage stimulatory protein; FC -1.58, p=0.0037 and (Cllorf30; FC -1.22, p=0.0078) were

downregulated in the inflamed biopsies.
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The IL-23 Pathway
Figure 28 shows that when CD samples were compared to controls (IL-23A/p19; FC +2.32,
p=0.000099), (TYK2; FC +1.18, p=0.0052), (JAK2; FC +1.90, p=9.4x107), (STAT3; FC +2.23,
5  p=0.0004), (INFy; FC 423 1, p=0.0019) and (IL17F; FC +1.11, p<0.0001) were significantly upregulated
in the CD biopsies. When inflamed CD biopsies were compared to non-inflamed CD biopsies (IL-
23A/p19; FC +2.11, p=0.000031), (TYK2; FC +1.14, p=0.0052), (JAK2; FC +1.90, p=0.00003),
(STAT3; FC +1.66, p=0.0002) and (INFy; FC +2.33, p<0.0001) had increased expression in the inflamed
biopsies. No significant changes were observed in IL-23R expression.
10
Autophagy Pathway
Figure 29 shows the analysis for ATG16LI and 19 other genes and key regulators of the
autophagy pathway. ATG16LI was downregulated in the CD biopsies regardless of inflammation status
compared to controls; FC -1.16, p=1.96x10" as was (ATG4D; FC -1.14, p=0.0007) and (ATG3; FC -
15 1.06, p=0.0052). (ATG12; FC +1.1, p=0.041), (ATG16L2; FC +1.1, p=0.045) and (LC3B; FC +1.18,
p=0.0003) were marginally upregulated in the CD biopsies compared to the controls.

Hierarchical Clustering by Specific Probe Subsets: Immune Response in Silico (IRIS)
Probes
20 Using the previously defined /RIS probes to detect differential expression, CD and control
biopsies from the ascending and descending colon were compared. (Abbas et al. Genes Immun
2005;6(4):319-31) Using the B cell, monocyte and T cell probes we were able to observe separation of
the biopsies into CD and control biopsies by unsupervised clustering- B cell probes (p=0.0006, OR 2.74),
the monocyte probes (p<0.0001 OR 5.22) and the T cell probes (p=0.0047 OR 2.4) using Chi squared
25  analysis. In the monocyte cluster 2 genes CXCL1 and MMP1 were markedly differentially regulated in

the CD biopsies and controls. No TI clustering was observed for any of the examined probes.

Hierarchical Clustering by Epithelial Cell Markers
Figure 30 shows an unsupervised clustering analysis using a panel of 14 epithelial cell cytokines,
30 CXCLI1, CXCL2 CXCL5, CXCL9, CXCL10, CXCL11, CCL2, CCL4, CCL7, CCL20, IL-8, IL-
12A, 1L-23A and MDK (Dwinell et al., Gastroenterology 2001; 120(1):49-59; Lee et al., J.
Immunol. 2008; 181(9):6536-45; Yang et al., Gastroenteroloty 1997;113 (4):1214-23) showed
clear separation between colonic biopsies from CD patients and controls p<0.00001. When TI biopsies
were considered this separation was not observed (p=0.052).
35
Real Time PCR Confirmation of Microarray Results
In line with the histological classification of the biopsies, and the microarray results significantly

higher IL-8 levels were observed in the CD TI biopsies compared to the control TI biopsies (p=0.0045)
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and in the inflamed CD TI biopsies compared to the non- inflamed CD TI biopsies (p=0.0046)(Table 8).
Trends were also observed towards SAA1 being more highly expressed in the CD biopsies
compared to the controls and in the inflamed compared to the non-inflamed CD TI biopsies. No
difference in DEFAS & 6 expression was observed in the CD TI biopsies compared to the control TI

5  biopsies (p=0.73 and p=0.97 respectively), nor when the inflamed CD TI biopsies were compared to non-
inflamed CD TI biopsies (p=0.39 and p=0.69 respectively).
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det er nPheggnesisrffeatodegengntive diseasss sush as eMaheiagr’saand Jerkigsen’s disgesen@ seli ¢igila

pol ypemﬂa%anmsea&yM&%rQ609S~Eﬁ?9h~l%i)lpsi >, 6, 8 11, 12, 2, 14, 16, 18,
20, _and 22 in a test sagﬁbe S5obt ai ned fromthe subj ect relatlve to the

exp? essi on 1BYBI datg seh Gofithe B autgphamesnes tpigwel Pramited rara lysregyleled gmphasizing

expr es #ieOihposiarict Y Gaik | paghwal ih NED PRESENGRA %veaﬁmé@%é rhﬂa{aemﬁﬁlme %‘époﬁgeomd
whi ch the test sanEIe was obt ai ned . The nethod of claim1l

wher ei Autephagyivier Eolkshikeraseptos (ELR b engagqsmeats s<§emuqnseta@1| Bt 2097450G1 7343136 Dsi on
for a nugl ﬁd&e@-ﬁlﬁ o&ﬁfé@@lﬂﬂﬂl Bad? ﬂJhX%@ Qﬁv\%]gé?edsm aSARGQY rﬁéﬁﬁte@%c@ﬁ@atlld-ﬁ NS

5, 6, 8, 11, , erein the |l ower |evel of expression
is i ndF%léflqeééﬂlblﬁg phibe ﬁrgég%ersaram%ﬁh%mlt?rﬁctton%b@wmnetb% inpaif i pRpheYstem: 3nd
tesd sarPiubophas Mv@d?'n&@e provoked indestigi16rs B tsPQAIaRS atfoh@bgBibic MRBEGINNbdHEN

differential |evel expression is a higher |evel of expression for a

nucl ei &AL GARREDLHIdRyophisgy| apd it ische asssorfrictine inveptigaien- oF orsemytte, K@D 1:@d 20,

and 22y i Latd

or esend 1o Ao S fec Y TS B My il BB B Rabii e
154. Théntonttiehaetl aid thitainroells w2t,h NOD3 nifteti@isrthisatshorssrivdipaited (IDfavaésos st al.,
human gﬁ ent ?. The net hod of claim4 wherein evidence of said
expres apnmuel; 8414-208Phi ned by a nethod of gene expression profiling.
6.23he net had aﬁérnzﬁiv@'n[&h%d%}%t%fbtlﬁgg&oﬁi@mxbl%s@onp&a DR BIE using a

7. The nethod of claim5 wherein sard expression |evels are normalize
rel at i Wbsstof ganes lated i edidingige] @Pbasst ¢f Gere Inyrung9P & 6¢4ap K21 Vée bpvp srdertalen
their eXxPmneRss Aol caAME By separatlng ]y%ene-ﬂﬁ%n%hﬂﬂmﬁé cefll t§heSadd ot%eIQEd Justering

conprising determn ning evidence of the expréssion |evels of at |east two of

sai d geh®g colgpicihinpsies. d%pip Ay we rap clsarl idgntify immune cpll ipfiliratiqny inghe biopsi¢sangh 1,

2 0r 3 Kued¥REikSth thoSteti @ Eiail N ek pRéded §B5S. Besd &Sre%rs?%ﬁﬂu{%@ AENE 12 Odd t@%alhe ast
three of said genes, or their expression products 510. The nmet hod of claim

1 211@«8%%“10#9@ of ey ArsHoreAdpEtYids agrsourre ieinypstigat prmynevell diffsrentigtioneast
four ofy eafhnd @@ Sere N imiiBE fe@XBd &SSEQN Product s.

A final area of interest was in the role of the intestinal epithelial cell (IEC) in the inflammatory

process. The fourteen IEC markers we investigated showed good ability to segregate CD patients and
controls by clustering analysis with the majority of the chemokines being upregulated in the colonic CD
35  biopsies in an inflammation dependant manner. These results are consistent with previous data from
Puleston and colleagues who observed a subset of chemokines-CXCLs 1-3 and CCL20 were upregulated

in colonic IBD along with their receptors in a ccordinated IEC inflammatory response. (Puleston et al.
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11. The method of claim1l or 2 conprising determ ning evidence of the
expression |levels of at least five of said genes, or their expression
product s.wo0 2011/011328. The nethod of claim11, 2, or 3 furttherusecanpuiss? ng t he
step of creating a report 30summari zing said 1BD detection. 13. The

met hod 4§mert| Biarmnacol Fher J00321QHEPAM Thg vgregdpiansofthests rehemekings s significantly 14,
The methadnaf lqﬁbvﬂ'léﬁcgoyte?oheﬂf)klg’es eﬂﬁﬁe{sﬁzﬁ tﬁ@éeﬁtr&l?ﬁ& oﬁtﬂ CinlcBlohic %M 9!)19 ni ¢

ti ssue bi opsy . he et ho claim1l erern Sal opsy is

froma ti ssﬁérﬂseé|S@é@@em¢%mttlhéug%g@0@@@énqpﬁgs o hmh@ «tcéqmq ¢rdll liriep @nghin t he
ascendmgmpfeiapfates&daﬁx&sgrgﬁmlv@ o] g&lﬁﬂﬂed tAOCn %:Q%@ lo SR g%@mm

nmet hod of claim 14, wherfein sald biopsy Is froman In onic ar

17. The arebperpeiuasing the pathogenic inBanenators aesponiecqhssrvedsinf thgwp@nnmboﬂnCDaamcUC
col oni foRgeRe. alvwa&%;,itérgﬂow&ﬁq%{i%%@/%ﬁs4§ bl J Pathol 3 A%, 195?@ z@fg%hﬁséoﬁ)&
claim wherein“sard d ermning step is In |ca|

r ecur r 8hGal WO2EH6):BI5-20) sai d nmarmmal i an subj ect, and wherein said mamualian

subj ect was I (o) t
Sl et T2kt gtx% of (lis ARCRE the mﬁ%f%%@ﬁf%g% ARizEE helack B Booling of |
t r eat mbet sanapipy aﬁdadhes viggey . attEﬁﬁbnThe theeinflachnedtionl aatos bf tRe bivpsids, wite tim
sahﬁadeternln step IS |nd|cat|ve of g flare-up of said IBDin sajid

| P%O@t?&} atlozl Qurndaifo @ ralia é‘&f‘?lﬂtﬁn‘aﬁ“ﬂhffrraﬂﬁﬁ% RPreSSRR| SSs Wer
(1BD)  iiffamdiRORESJvidd diveRicSinti a'da cBEGEerk §rt89{e rebd} Wﬁl&%&ﬁio Gddi&s
steps of (a) determning a differentia re55|o§ evel of a nuc elc acid
encodi my peovpding pegmplirergirywuman TOkmjc (ané 1ha‘a1 SEaresfoNCBta Glong, wih detailetl?,

2, 14, tes | e obtained fromsaid subject relative to
t he exﬁ?zggsé ﬂthFi]%?gb ﬂﬂ{a‘a top ?ﬁyrfl%l Wa¥erein said differential |evel of
ex pr essi on mscdneldmslaﬂﬁsv@hﬁmetdm SRS BHRd Qb tAghinliel isifi ents t pRtbodne@dTdF

st sanple bt aj ned b) adm nistering to said subject
an if fé? ?t\} At leggt. Ehe ‘f"m‘{dﬁé’l“ﬂ?f‘éﬁr}’?ﬁf §9 é@é?fﬁnt Bepomg, WihASHSHIBE SIS 21,
wher ei prot/tmmgdsoﬁlbmhaﬂiry AhmhredtRdIni OdndaRR REEEsWN dafh alonk W delaB¥PAnaBis of the IL-
15expr§ Si 3% cIe|§930|d encoding a pol ypeptide shown as any _one of
SEQ | D i@%‘i Aggophgey gatigays. ipodept anglysis gf ey AR EFoPHGATT GRS 2Jo8g af hfiC
expr es spedificiapalysitiac@fdneatedt ntaBer P p&aﬂﬁ&haap@ﬂc {aBletsiwbrth{ 6f fakthdresilestighin.
whi ch the test sanple was obtai ned. 23. The nmethod of claim2l, wherein the
differential |level of expression is a higher |evel of expression for a
nucl ei ¢ acid encodi ng a pol ypepti de shown as any one of SEQ ID NOS: 18, 20,
and 22, 20wherein the higher |evel of expression is indicative of the
presence of an IBD in the subject fromwhich the test sanple was obtained.
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24. The nmethod of claim 21, 22, or 23 wherein said mammali an subject is a
human patient. 25. The nethod of claim24 wherein evidence of said

expr essi onol2emal11338 obt ai ned by a net hod of gene expresecorusprioiiissng.
2526. The net hod of claim 24 wherein said nethod is a PCR based net hod.
27. Th&HAT RELOIMEPai m 26 wherein said expression |evels are normalized

relative tojthe metﬁ&ﬁdfq&gh&w@t& &éseﬁ&%fgﬁmmataﬁ,fb%%nﬁ@ea&qm%),mgr their
expressi on Eroducts .. The nethod of claim?21 , or

conpr i SPRFAHER WPisFnFIRpriene é@mmasa digferentiq) exuession lavehpE p auddsic agid ensading g wo  of
sai d_ggASsepti®d shwﬁhg arfoRE SSSE@ ROYISIGL 8113029, 1khgs MB0OARdb ifd RitRuddle 22,
or 23 conprisin eterm njing evi dence of the expression |evels of at Ieast
t hrae @btaiged oy g’r"r‘é§bl eghFelatiye ?Orth%%@reéggn Is¥el gf epmirpls wherein said diffyrentipldeviebathod of
cl ai m gLr@kior B lﬁcgeam éﬂtﬂaprd&h&rdﬁaﬂmnﬁ}{é aBeErat whlaﬁtlf:)feﬂf &RDleQhs oﬁ%ﬁlleé Of
at least four of said genes, or their ressmn product s.

net hod of cBai m Fhe @Fthﬂo%%ﬂ%rltﬁ’h?ﬁ@n&@t qieninligyebof qrpisesions a o @X@Pésm on
| evel s ednp@kioatorh &adtic hdi @nc@ﬁmé @b&iyﬂfpﬂ@egshogﬁ ad el?l?'oﬁe @P@E(?ﬁ?N@Q 9 %Oéjqeftlsl 2, VO
2011/ 011339PCT/ US2010/ 042487 hod of claim2%,” 22,” of 23
f ur t hel4EBepivdeisy thalowst leyrl of CX@reésa@q i gideeaﬁl\?mﬁ the peaserea of a1 IBY ig dhedukism
dej@ct ﬁgfﬁwmchthetest%gmplg'%sgﬁglﬁgad of claim 21, 22, or 23, wherein said 'BD
is Crohn's disease. 34. The nethod of claim21, 22, or 23, wherein

said test sanpl e Themethedhelelaim|lowherein theglifferamipldpus) of expression igghighusdevakathod of
cl ai M 3dhrestibf f?la Auddt %@e&s&xg h Eolh{eﬁfﬂl@sh&n@ Sy SRt SERIT KOF 18080, ShPHD
consisting of the termnal ileum e ascendi ng colon, the descendi ng

col on, Wa?ramtﬂpf‘emgheg IeuFl@f exprespion is indicativesef themrescrgstof anflBd} indhexiuied dromykielei n

sai d bt}{é@éysahﬁ,lef&ag%ﬁﬂlea nfl amed col oni c ar ea. 37. The nethod of
claim 34, wherein said bi OE) is froma non-inflamed colonic area. 1038. The
method of cfai m Zhe mothod oficlag 1, Jjor P avhereingpid mpamatins sibicgt i & bpmanpatienti cat i ve

of a recurrence gfe ABMEL dldim 33 HreiPEVRLiAT sl BiRGtion RV iVRLRId by SFhdthod
manmal i an subj ect was _previously diagnosed with an I BD and treat ed for said

pr evi o0S§Se ERPELHOR RATIIED, 39. The nmethod of claim 38, wherein said
treatnent cgnpri ?ﬁamaﬁ&g@rcyauna%e?élﬂﬁsa{mham 194 P@k%gpd%lethan or 23, wherein
sai d determnlng step is indicative of a flare- 15up of said IBDin said

manmal i an sdbi i ec fThe method of claim 5 wherein said express1on levels are normalized relative to the
20  expression levels of one or more reference genes, or their expression products.
8. The method of claim 1, 2 or 3 comprising determining evidence of the expression levels
of at least two of said genes, or their expression products.
9. The method of claim 1, 2 or 3 comprising determining evidence of the expression levels
of at least three of said genes, or their expression products.
25 10. The method of claim 1 or 2 comprising determining evidence of the expression levels of
at least four of said genes, or their expression products.
11. The method of claim 1 or 2 comprising determining evidence of the expression levels of
at least five of said genes, or their expression products.
12. The method of claim 1, 2, or 3 further comprising the step of creating a report
30  summarizing said IBD detection.
13. The method of claim 1, 2, or 3, wherein said IBD is Crohn’s disease.
14. The method of claim 1, 2, or 3, wherein said test sample is from a colonic tissue biopsy.
15. The method of claim 14, wherein said biopsy is from a tissue selected from the group
consisting of the terminal ileum, the ascending colon, the descending colon, and the sigmoid colon.
35 16. The method of claim 14, wherein said biopsy is from an inflamed colonic area.

17. The method of claim 14, wherein said biopsy is from a non-inflamed colonic area.
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41. The nethod of claim 21, 22, or 23, wherein said |BD therapeutic agent
I's an am nosalicyl ate. 42. The nethod of claim 21, 22, or 23,
wher ei n swoaoiBDiisher apeuti c agent is a corticosteroid. pPR@AR20G0e42w1 hod of

claim?21l, 22, or 23, wherein said IBD therapeutic agent is an
i mrunosuppr é8si vd hgg)gthc_l of claim 1, 2, or 3, wherein said determining step is indicative of a

recurrence of an IBD in said mammalian subject, and wherein said mammalian subject was previously
diagnosed with an IBD and treated for said previously diagnosed IBD.
19. The method of claim 18, wherein said treatment comprised surgery.
5 20. The method of claim 1, 2, or 3, wherein said determining step is indicative of a flare-up
of said IBD in said mammalian subject.
21. A method of treating an inflammatory bowel disorder (IBD) in a mammalian subject in

need thereof, the method comprising the steps of

(a) determining a differential expression level of a nucleic acid encoding a polypeptide shown as
10  anyone of SEQ IDNOS: 5, 6, 8, 11, 12, 2, 14, 16, and 18, in a test sample obtained from said subject
relative to the expression level of a control, wherein said differential level of expression is indicative of

the presence of an IBD in the subject from which the test sample was obtained; and
(b) administering to said subject an effective amount of an IBD therapeutic agent.

22. The method of claim 21, wherein the differential level of expression is a lower level of
15  expression for a nucleic acid encoding a polypeptide shown as any one of SEQ ID NOS: 5, 6, 8, 11, 12, 2,
14, and 16, wherein the lower level of expression is indicative of the presence of an IBD in the subject
from which the test sample was obtained.
23, The method of claim 21, wherein the differential level of expression is a higher level of
expression for a nucleic acid encoding a polypeptide shown as any one of SEQ ID NOS: 18, 20, and 22,
20  wherein the higher level 6f ‘ex‘preséic‘)n is indiéative of the presencge of an IBD m the subjéctﬁoni which
the test sample was obtained.
24, The method of claim 21, 22, or 23 wherein said mammalian subj ect is a human patient.
25. The method of claim 24 wherein evidence of said expression level is obtained by a
method of gene expression profiling.
25 26. The method of claim 24 wherein said method is a PCR-based method.
27. The method of claim 26 wherein said expression levels are normalized relative to the
expression levels of one or more reference genes, or their expression products.
28. The method of claim 21, 22, or 23 comprising determining evidence of the expression
levels of at least two of said genes, or their expression products.
30 29. The method of claim 21, 22, or 23 comprising determining evidence of the expression
levels of at least three of said genes, or their expression products.
30. The method of claim 21 or 22 comprising determining evidence of the expression levels
of at least four of said genes, or their expression products.
31. The method of claim 21 or 22 comprising determining evidence of the expression levels

35  ofat least five of said genes, or their expression products.
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32. The method of claim 21, 22, or 23 further comprising the step of creating a report
summarizing said IBD detection.

33. The method of claim 21, 22, or 23, wherein said IBD is Crohn’s disease.

34, The method of claim 21, 22, or 23, wherein said test sample is from a colonic tissue
biopsy.

35. The method of claim 34, wherein said biopsy is from a tissue selected from the group

consisting of the terminal ileum, the ascending colon, the descending colon, and the sigmoid colon.

36. The method of claim 34, wherein said biopsy is from an inflamed colonic area.
37. The method of claim 34, wherein said biopsy is from a non-inflamed colonic area.
38. The method of claim 21, 22, or 23, wherein said determining step is indicative of a

recurrence of an IBD in said mammalian subject, and wherein said mammalian subject was previously
diagnosed with an IBD and treated for said previously diagnosed IBD.

39. The method of claim 38, wherein said treatment comprised surgery.

40. The method of claim 21, 22, or 23, wherein said determining step is indicative of a flare-
up of said IBD in said mammalian subject.

41. The method of claim 21, 22, or 23, wherein said IBD therapeutic agent is an
aminosalicylate.

42, The method of claim 21, 22, or 23, wherein said IBD therapeutic agent is a
corticosteroid.

43. The method of claim 21, 22, or 23, wherein said IBD therapeutic agent is an

immunosuppressive agent.
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