METHODS AND REAGENTS FOR DETECTI ON AND TREATMENT OF ESOPHAGEAL METAPLASI A
RELATED APPLI CATI ON 5This application clains priority to U S. Provisional
Appl i cat iwo 2bi/046902 388, 394, Attorney Docket No. ET9- 001rCy/useéiensdept enber
30, 2010, entitled "METHODS AND REAGENTS FOR DETECTI ON AND TREATMENT OF
ESOPHAGEAL METAPLASI A".. The contents of any patents, patent applications,
and references cited throughout this specification are hereby incorporated
by reference in their 1l0entireties. FIELD OF THE | NVENTI ON The

i nventi on desgni r i a{ , t [ d

di agnosi s of mﬁmﬁgaﬁt‘@r@ﬁgﬁﬁoﬁéa@ﬁﬁgﬁw é\"ﬁgﬁ#f‘ﬂ’mﬁ?
adenocar ci noma and rel ated j FUNDI NG The

i nvention described herein %?@ﬁgﬁ&?@ﬁ%ﬁgﬁ\%ﬁ@ grants fromthe
National Institutes of Health (RO1 GV 083348). The United States governnent
may have cer BalATEDAGRLISATION t he i nventi on. BACKGROUND OF THE | NVENTI ON

Esophageal and gastric adenocarci noma together kill nore than one mllion
peopl e eakh year Tiis bpilicdtoradldimsapioeiyenty. ShEro:\’lmd)nlaEAﬂblmgn@aNee of death

25and ar e pr LBdAo By osnCPoRg: N BLFEELT, e seblaitoBtnGd 2rufLT o 1

fact, the patMEtmtODpapuImGemiramaﬂrDmeenamemaiasAmesronESDSHerrat ed to be

S|gn|f|cantl e of 100 mllio Ie|n5|ze-allat
subst ant i al MElsr%"gg'Adeve‘?%&ﬁn%btg%P%&yé?at?rﬂtl ,[;hagl?r?t Pcea{? Andeglerente

treatments f citeddbtdugbautabis spadfigatieo aneeereby insatpoeated b seferemoe @xihept i onal |y
hi gh degﬁge &]‘1t 5@4 apse, with the 5 30year survival rate for patients

devel opi ng cancer %ei ng marginal . Gastric intestinal netaplasia can
be triggered_b astritis involving H pylori infections, while Barrett's
met apl asi a o%%@l s linked to gastroesophageal ref |ux disease
(GERD). Wile H _&yl on suppression therapies have contributed to the recent
decl i ne of gast rilhednegrdiondeseriied her¢ie rélates tethedremtroéntedetpbiinye ahd

adenocarcino in the
past sever al %%(?iéégw S%g%:/ﬁ ribretré;;?n a %ﬁag%?ﬁﬁﬁg%ga%t%%l Bl ot
etal . JAVA 18%d relatgd metaptasias.Raski n etal . Cancer Res 1992; 52:2946- 50;
Jankowskiset al. AmJ Pathol 1999; 154:965-973; and Reid etal. Nat Rev
Cancer 2010 10: 87-101). Treatnments for |ate stages of these diseases 10are
chal | engi ng é’égeé ﬁgE%EJ\yF B@ !é ative, and therefore considerable efforts have
focused on u earlier, prenalignant stages of these diseases
for therapeutic qpportunjties. The prevailing theory for the

devel opnent of ne hednvantign idgscribed heraiaivas supRasiegs ifetark &Y Igsarie ami the

Barrett's eSNﬁi’tﬁ@lﬂﬁtsﬁtruteﬁ%fart?eatlth‘?R@‘PG'NF‘)B@SI‘SF”’PIH@Uilt'r'_f&?é ates ¢6\éﬂ§ﬁé’rﬂmt in
response to inflammation (such as acid-ref to a new, intestine-I|like

fate. |ntestMA8IRY&ECHAR Hﬁ'l‘téé” thejigveqtieny] urmar epi t hel i um mar ked by

prom nengpgobl et cells and intestinal markers such as villin and trefoil
factors 1, 2Baéuhodnp@RaHE MNVeRTIEBRt abl i shed, appears to be irreversible
(Sagar et al. Br J Surg. 1995, 82:806-10; Barr etal. Lancet 1996;

348: 584-5; and V\bés%bha& |§l‘ld g%t'n@ag%%ghc{@%nﬁe{hefﬁlﬂ% !r?ro chr? 06 409-17)..

There is conpel | ing evidence on a nes of
cells wthi nmwmmouoteseamtmr weildwideand a¢presant ther 2rad Inbghng«ram;e butes to its
premal i gnantdé%ftﬁ’grbﬁtscsdnggr P%ﬁﬁcceré hsseelnfars?ﬁe %tmn%v e Btu@% %mvr{‘ueﬁlon
stereotyg%c enetic an ogic C a resen asl a,
hi gh-gra d@%‘b@fﬁﬂf%@ed&ddwﬂph@ﬁtIrqﬁtammwvb Irtielsmeb@hatactamﬁiw Rmsﬂach et 25al.
supra; Jank R 3;

Schl enper e?t‘ﬁg:ﬁan@ﬁt p%? Hthglé%HQéghgs &%ﬁa%#matﬁ%%%&@ﬁ$%tl nt er ol
2010; 105: 493'3&“—3@1“986%%##/1@3“1!1@ pepENITIs@R — all at subgiantizldisk of andi ng of

t he ont ogenyy&eldpitRf ddneet MRS I‘lf@ﬁ’rtteﬂe@)@rp n'ﬁl'e% thr@o&?c‘f\érfc@ ahd'®

devel opnment of conpositions and or t e ear etection and

treat ment of PT§aanGerqusi Ratiestsinaye amexegntisally heh gegree %f%@@&@s viththe o
Sadenocaggi N t he inventors have
repl aced the o Suﬁ?ﬁ%ﬁﬁmr@fﬁﬁﬁtgggﬁmﬁq%gngctﬁ?bglpaﬁﬁ?'ﬂ?ate with a new

under st andi ng of the origins of esophageal and gastric netaplasias in which
stemcells of enbryonic origin - left behind during organogenesis of the
alinmentary canal - give rise to the pretancerous di seases and ultimtely to
10 esophageal and gastric adenocarci noma. The inventors have shown that
this discrete population stemcells persist in humans at the squanocol ummar
junction, the source of Barrett's netaplasia. The inventors have al so shown
t hat upon danage to the squanobus epithelium these stemcell are activated
and proliferate in the devel opment of the precancerous |esions. The

f| ndi ngs 15pr esent ed i n this appI | cat| on denonst rat e that gast r| c
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I n anot her aspect, the invention provides a nethod of detecting the
presence or absence of the target stemcell in a tissue biopsy. Such

det ecti orwb2apenag®2can i ncl ude anti bodi es and nucl ei ¢ aecdarsedilob3ps nd to a
gene or gene product unique to the stemcell relative to other normal or

di seased esophageal tissue. I n anot her aspect, the invention provides
a net hod of diagnosing, or predicting the future devel opnent or risk of
devel opnent of, esophageal 20netaplasia or adenocarcinoma, conprising
measuring the exr)é@@tﬁeﬂﬂeétﬁxﬁﬂne@bla%ec Al EGered bl lbasBROFRopRp AOTLN I
Tables 1-5 and Fiqures 9-11 in an ep |ah ti ssué sanple m a subj ect,
wherein an i ﬁkpééig@ﬂl%st\M@'ee&%f%b‘si“&@plaémf the pe@RhpAgus is |!§Jk§@IQ abl e control

i ndicates th Estwb%oﬁr\%ﬂ) Feflbfé‘%vse%e %%R@) fhing FI /é)’r‘s%prggél’@r{ PRhdMes -

nmet apl asi a. n sone odi nent s, | evel s of gene are 25neasured In
ot her embodi RBYR eontiitiied 1, 18p seesmt daelingoh gastric sﬁ%fmf@fc"mma Hiee teideneg e

reasur ed. 5 SughosgRhige a8fodiRoiRShh USBElalinthe W, Had ineréd R In

anot her aspect, the invention provides a I dentifying a conpound

useful for tPEmaticalnip the B%%ﬁﬂ"?f@' @%@Hﬁ%d@ﬁ?cmﬁ%ﬂ’ é\éﬁagl JMed-né988od

conpri sing agnsRester B|Bge1aa/t gAMAcmmoyw@@z Qﬁﬁaém bt JTDG'&%e@QQSQ%W m ni ng
30 the anount _of ep ithelial netaplasia in Eresence and absence of the

test conmpoun@? 2\%@15& #%oﬂé‘@reééée‘\mﬂ Ffaﬁ'éo'dl%ﬁ-ﬂ 4 8P5848t #1¢d Reld afdt.apl asi a

i dentifies ampneowaelcémmlmgv 1bﬁ)earPédweﬁt%Q&ha&es%ger%f%s%Sd@ kg anot her
aspect, the i nventi onwgrow des a nethod of identifying a corrpouné usef ul

for treatfng26tCEIBNEnd ARG laselp Raltrliye. m%r%@reéonﬁ'ﬁéf%ﬁmsﬁ‘%énpr| si ng
adni ni st er i Nghcasé®sh uRGSTBRANARAg e éarlmug%mé'lf@ﬁérﬁ's'ﬂa Rf RIS QY LREPE R €S
stratified epithelial tissue n which basal "cells have been abl ated, and
determi ni ng {FEARAMIGAPPYTUMISSt hel i al netapl asia in said epithelial tissue
in the presence and absence of the test conpound, wherein a decrease in the
anount of epit hel The pregeiing thepyy fodibrtdel elopmanical mpetapldsiasat bleeh dhatt r eat i ng
esophageal 1Qq®ef i t nposi tion
conprising a cl otﬁ@f’ﬁ%'o%ﬂ ge?no'rrl] o#ﬁlglés'rrg}lsgp bé@ﬁér%%ﬁgqh%R%%Iggﬁarﬁ?@% | s, such
as may bd>i seelst"g@nsgommigrin e@mna@tpsmtbammamm(sgcm apracigentnated newom ES
cells or iPS; . rrett's

epi thelium ( |d%§nbéhk n%gbﬂg%F$ e |uﬁ§ﬁg%§% % rﬁ?%b@%%uhg%gggﬁFﬁon W th
respect to tRENYReNt@oRlet eeligrnsdntestinal markdre ageh &Vlﬂie@@dmefcwﬁastp@m cell

more pref er apl ynfg, dn%aéﬁce7§st%§@hf§5qp &8s tgﬁe%?\fe)’ﬁﬁ\ezgaé)ﬁr&%f‘% (BE st em

cell. The BE stem cel can ur I pot ent nt~or oligopotent. In
certain pref 8Hfded 9SSR 00eH; §arrt ﬁ@/BEngQ@rﬂgéeM%%ﬂ*é sWatariestiat Clinas
havi ng apgnmRNA f hgL e anount
of one oromresgémégﬂomge%mcél@ﬁ4g 4%%/%(35 HerisR I\/Emp'ehlﬁg\%@ﬁ%ﬁ&i%og&:l\rm MRNA i n
the clonal cEynayesamaetition apencelerss of Cﬁﬁﬁewrﬂaﬁ@@"@ft sanetgplgsiageatcent of 't he
amount of achinbsiERMhiIAIP cbﬁlﬁbﬂ‘t’eg'ﬁ?hs ﬁr%HahQﬁH)rh'|p?5dr9§bl%m%§r1déﬁ'§£ﬁ§eaf%r¥ in the
range of 10-25 percent. Preferably all seven genes have an nRNA profile in
that range. this wetaplasia \iasisapatmie Senetisangryivlagiashandepthaiirsenta®st or t he
BE cells wil bysHi, %ﬂ%ﬂ@@%@léi@%n@ymgw ReAHA sdér%\és.lcﬁwo%a @lag% &nd NTS.

In certain enbodi nents al so haracteri z

non- det eé? abPk U Nankawskpstal., seara; Rpgw, Hl@ﬁ@l@' 19%3@@/9232 9&:t 14, CXCL17,
i.e., less thameRpér BEAICGHI2000017 2103, Cﬁﬁ?e'arbta?“mn 9\RetridBhterdl” ef erabl y-

| ess than 0.01 or_ even 0.001 percent the level of actin mRNA. 30ln an

addi tional eRBHUIORA3-8the BE stemcells are characterized as CEACANG
positive, and Krt20, Sox2 and p63 negative, as detected by standard

anti body staining. For instance, levels of Krt20, Sox2 and p63 are | ess
than 10 percent of the |level of CEACAM5, and nore preferably less than 5
percent, 1 percent, and even |ess than 0.1 percent. The invention
further provides a conposition conprising a population of cells enriched in
a cl onal 3gubpopul ati on of BE stemcells froman esophagus of a 5 subject,
wherein the clonal subpopulation of cells differentiates into Barrett's
epithelium (i.e., columar epithelium). The BE stemcells can be
pluripotent, nultipotent or oligopotent. Anot her aspect of the

i nvention provides a clonal population of Barrett's Esophagus (BE) stem
cells, derived fromhuman or stemcell @r iPS cell 10sources, characterized
as having an nRNA profile can further include a profile wherein the anount
of one or nore of GSTMA, SLC16A4, CMBL, CEACAMb, NRFA2, CFTR, GCNT3 nRNA in
the stemcell population are each in the range of 5 to 50 percent of the
anount of actin mRNA in the clonal cell population, nore preferably in the
range of 10-25 percent. Preferably all seven genes have 15 an nRNA profile
in that range. In certaln enbodlnents t he nRNA transcrlpt proflle for the
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25 stemcells can be clonal, and can be pluripotent, nultipotent or
oligopotent. In certain preferred enbodi nents, the squanbus stemcells are
char act erwgedi2zas49vavi ng an nRNA profile can further inclraadasaoiposies e
wherein the amount of one or nore of S100A8, Krt14, SPRR1A or CSTA nRNA in
the stemcell population are each in the range of 5 to 50 percent of the
anmount of actin nMRNA in the 30 stemcell population, nore preferably in the
range of 10-25 percent. Preferably all seven genes have an nRNA profile in

that range. koweRRY 8k HERREWhoeNt s, the squanous cells will also be
characterized by non-detectable |evels of SOX2, Krt20, CXCL17, CEACANB or

NR5A2, i.e., | h I t d
pr ef eralbl ; I esgsfﬁgﬂﬂgergtf%gf‘seve ‘Eﬁﬂe 'y[e?ls%gﬁ{: Cé'lnge'vg{épgf%'\/e@%
The cl onal pefaw mrltlmdmelmmmmﬂsompmwelalnd methiodd feotHeceatlly atesaxtion i zed as

p63 positive, (‘ZAI\? i . d 5anti body -

st ai ni ng. For ?ﬁg?tance ﬁ‘?@égﬁﬁﬁgﬁﬁ@é&gﬁgﬂoyo rﬁgggﬂ? percent of the

| evel of p63ademtaminampr A¢ desdiibpd iregreatendatall hperim,ehe jnvénoes loawet , and even
| ess than O. id a conposition
conprising a cq?%(%gqﬂé oldﬁar?dngr;%?gﬂaﬂé’c%ﬁ | @H’gé{r'jé't&ﬁ(j@%"ﬂ% e}aﬁ?"&el | s isol ated
from gastri cuo@araiaadlog 01mwrr&gljssoph@ealm]cbgastna/\imetaplaslashew@(bhst emcells
tem col | s oo hEoIS A BRENIEAN 2 ol rd b S BP0, ' © o
ol i gopot ent . alimeniarcénal pgied dse tocthe prrvdnoenus disehsesgast uliirnatertdi a st em

b of 16 ahor orop EReorand dEBriioRBeAindiny Bl blfofs TR ARR i Bion ™ o

GKN2 or MT1GHisRte pepulationsstemeelid perpispinlhatriana aathe smamocalutrimar r ange of 5 to

50 percent o ] lggug nor e
preferably i LnEﬁfh ?ﬁ%@ﬁg{&ﬁ&%& erc IdtsIé E f'ef a rgﬁé\ﬁ Qgée)gﬂéﬁk%gﬁés have
an nRNA pr of HPen famagrito thasgeamous erithebum, tbmaemllsareahm/atyatamd c cardia
cells will a afde e CAMB,

20p63, |:A|3F>1ID F%%Swﬁet 14 ro:‘ﬁ%qt I;:%hé‘g&cgﬁ&ﬁ%é%'sﬁ, e Eﬁ!iﬁﬁaei’ ée:EtA the | evel
of acti nl5an@resgaiedimihis @mrp@mcmlqmm@ygtetthatrgastr@nnmstuw@nd@a@@m spercent the
| evel of act M f stemcells may
al so be char g%tt eri zes Iﬁggtecﬁd?%h %ﬂg?%@ﬁor& org%%érﬁ &g‘igg?gndar d anti body
stai ni ng. Fofifferentiaweddissye bt eathsr f'@EA@RNBEt@V%lﬂt@fgstl(tﬂsmtﬂ@rp@e"cent of the

| | 25 of t, d
even | 695t haages ity Bbsorflnty.oF Belid @95 RGBS REBReR) PO ORI T
Met apl asi a i H’Wﬁ@'%%ﬁ%@”@@%ﬁnﬁﬁlop@Bthﬁﬁe vestigial gt cellsnwhich hevews a
section biir op@hed '&?béFé%"@@rh t@bh@ha‘ﬁé&aﬁw ghd &H@r Iﬁ%th:?ges% Ragg SABLthdg the

p63- posi tive squanous epithelia of proxi mal and t he
5gl andul ar e[fistitigg mgtaRiasiapoffgrssa HII"CI%Q BHMW“UDS) prepamiairo@esgien to

Irmrunofluore@&%ﬁamémg%g@fpaﬁé&pwbungtlwpe (WI and p63 null (KO sections
of epiderm s showing the intermttent staining for basal (anti-keratin 5)

the p63 nutl epi doy eriged HLfiblrbedh 555 Gop Rali oL chabmBe el C ohos a
conpari son o'fsolamd—I&Esscmoeedtesecﬂllsoasswelhas)u@’maétaplttmhblsstem déllﬁfomlhei t ype and

p63 nul | 0 apl a5| 63 Nul |
Enbryos. %ane%lo%?‘xg c?toéngén%ndéptle%ﬁl % E?‘(‘?:Eh?r%%%‘ éh %KI? Q%{ﬂ maps of
expr essi on rﬁd@ﬁtﬁlﬂdraalyummreofwgpfarforsdmslobeften(aefrarﬁbedmsIIBINAyEpEI ) and p63
nul | (KO pr i |ssues
fromthese 1 ﬁ?@btl&llﬂggﬁwgg b@%glee Jb?leih%ﬂ&ﬁ%%gn%a}zs{t% cgitI ge? t|v%% r—% | ar ge
i ntestine; Spftheaimentant eastal. n‘é/lth ‘theniselatedeell irkiedindy theraisenajdimes i n common
with lower p X cont ai ns
genes speci fleéﬁdtrgmtﬁ%%f n&@%@%% 'T‘d@E%Mﬁ%lec'ﬂ\h@fwgggﬁgn heat maps
conpar i ng0 gepléigadyi droupieg wm\ﬂmmahmpdels Wéh@lseoﬂlmeﬁ@kesepteﬁmenalh adonach and
conpares the tasets
conpari ng no?ﬁnghq?%ﬁ%ﬁe ﬁ{s)tg%)%g{ g?%%(r}] @gértr%%@ﬁ“soggrgﬁg&l aS| ggthggnel s Dand E
show t he rel QIIOI"Qé‘Qe@&?F@é%Ih@F?PdﬁS KM Bient l@xpe@ted@a’f@vapmﬁ@vmw‘mr kers in
the netaplasia of the E18 p63 null enbryos conpared to wild type proxinal
stomach (p<10-7 for all), and the validation of several markers by

i mrunohi st ochem stry on *sections of 253wild type and nmutant proxi nmal

st omach. FIG 3. Retrospective Tracing of Metaplasia through
Enbryogenesis. Panel A shows a series of inmunofluorescence inmages using
anti bodi es against claudin 3 (Cnd3), keratin 7 (Krt7), and Car4/Cnd3 on
sections of E18 netaplasia in p63 null enbryos. These markers were used to
track the netapl asia back 30 through tined enbryos to E14, where the

net apl asi a I abel S Wlth Car4 Krt? and i s h| ghl y prol | ferat| ve as ] udged by
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W)2007/ 059782, which is herein incorporated by reference in its entirety
The term "anti body-I1i ke nol ecule", as used herein, refers to a

noni nmunogbabidi4mopr ot ei n t hat has been engi neered to bipaa/useoia/ossss r ed
antigen. Exanples of antibody-Iike nolecules include, without |imtation,
Adnectins (see, 20e.g., WD 2009/083804, which is herein incorporated by
reference in its entirety), Affibodies (see, e.g., U S Patent No.
5,831,012, which is herein incorporat ed by reference in its entirety), DAR
Pins (see, etIerapeUtan‘a &k fin ﬁtﬂ tfba%f Bhhgatis ﬂﬁt%s%g%ﬁ/ 0132028,
which is herein’incor orate renceln Its entiret nticalins
(see, e.g., tgegmqng[e@qtthqqaselmsgggﬂ tegral oneheescoicidepel delivayorTperdimed by

25r ef erence plication
Publ i cati on k@ghég%gg ggg%éaotggﬁﬁ\é‘ gﬁés@ﬁg?aelﬁg'?%cca& @())rpgt% joé%;&fef erence in
its entiretylheramies draciaghaidirerenting evercthg initialion of the precanggsuscat i on

Publi cati on Nataphlddy/ Ieérgtﬂrggezprelf‘gﬂc‘étrbdsﬁngﬁf)@?iﬁ pallERs %Eiﬂtrﬁﬁn@@b% fleence in
its entirety rm™cyt ot oxi c nol et her ei n,
refers to an né@éﬁt'"'@ﬂ‘ﬁat"“ﬁ@%@IQﬂéﬁﬁ\&¢ntYMe€eféngd0Wmrlttegl)me@tlheéoreThe term
" chenot oxi N" ca@er WOEBM tp&eg,yraev phers to any small nolecule cytotoxic
m)letythat IS detrlrrenta % g., kills) cells. The term

"bi ol ogi cal acti v ef er f uncti onal
activity of the d rddrI]QIYtasgag%{fgﬁﬁrepﬁﬁgﬁ&m?w agp[B %'PBQSI It?ﬁl IPLEEm e. g.,
enzymati c actHaI/auJyuqaaqbopulanmoﬁm‘tmumeaépnmenal\stdnycelfs@ee tisy 1mthe63 nul |

Rof or ehcdd selRaDe foiest Do e n) el At G e dhotetsh Sl L Al Best in one

or nore tisspemitige gpithedipl stbral delis havess dis)inct molecular sngﬂamrémamablbecorrpatl bl e
delivery veh| ref |osl i.cally conpatible
conpound tha% fﬂckgtnedcfgfcri@&godsgr uggﬁﬁ%/?%eu&' t"i“ﬂé rp/noé % ﬁ%ﬁ? limtation,

ni cr ocapsul ediscovieciespbov farltiesstherepeotiatargeting©f trenpbpuigtios ofretem cells  The term
"imagi ng noi nt t.hat. can det ect ed
and used to %%Téons@é fmggﬁn&%ﬁ%&a usi ﬁé gyt&f’%% a[%@/ 06}% VHP&I %';O%Iang@bl ation",

as used Ihéredlﬁ?raneatmnsnlmbltmrhelgénmcparmmnyra'gmtsa:*.elen‘nveedrltlse stengeell t he basal

cells of the ik i ' '

art-recogni zreé?ﬁég%éy rllséaﬁ%q%%%%'?%h@eng}ealﬁﬁggfae@g%{ I at edg%h?gléat ment
with a cyt ot exstemaeh.dbys faeilitpting thsi treptr@eet-ofenkitaplesia end pesenton of itsdi pht heri a
toxin fragne % 129- 35

I n ot her enbgrggf%g%tﬁgqgﬁﬁ HI‘%%gcr'ﬁe&E%e%F% Iwe %Ee R%&%ﬁ% ﬁ're&%qogt%%% e.g.,
endoscopy- asBliogueld uaisiuaito dre, Sterame&fnaéml@ﬁbweubuaacmarkleeswat eyl baet | on,

20m cro e i I al

abl at i O\A@Nang&bﬁbb %E a% cﬁcﬂ%ﬂéﬁ%égégrﬁté%nt&ﬁ‘gwes@éﬁrhé) @? ?H§rqgener gy is
radi o f requef%ﬁe@Pm thestem cel méwsu%lbpbﬂeshmrdeseawdtasvrevme(add dor The
electrical c I r

wavef or ns, Cma{gﬁ%orm%%égﬁn%@n Cetgﬁgsec?&c% c;%ﬁrr?w Icﬁg%dgleta% Q&?‘?hg%el ectrical
current may ihgee titruesaprauglbRoTinvesine aQ@fTWIIIm@WE@VbTyVQ:IﬁChBIﬂUeSumfI cient to
cauterize anyerRiPediatRssh nr‘?gﬂ{ bl ati on
process. Al teer nét ?%e%lr | n@g%%ﬁtg%t(jhfé%g%%@é%ﬁé‘éﬂ r‘d%%etnrrl&gSa/'%t ake the-
form of 25 bi gRJVareddwaliect igctiomsurikas bwendgscapicéniettiont r odes, in whi ch case
the current flows between the el ectrodes. The term "suitable
control", as usedHedokdwing aef menelyc |Dusira|tleaslnlltrmslca§BMa3jb@b e}mb@cﬂlﬁg a dedtvel

(e.g. froma I b t r eat yent ent or a
reference va Jr*a%?’ Iﬁ)??tgﬁg@ eS‘P% "{9%%&%%0%65?387‘ r%’ﬁj@ %n%@ﬁg tic,

"pl uri pot entie.agneuskidh hrbmtetsrg,rowtefoeldﬂfetmtlatlm Byrinbibitpigate hirtction okthe t hat i s
capabl e of djfif rm | ayers endoderm
mesoder m or Jé‘%‘t o@s Q%F%Hg?”&%q“'ﬁaf?%gmﬁ%ﬁ toqﬁg(se’elgg%a CR%%’eeqUﬁnC? ers to a
st em or P ogewdking ar(cemmumlthahresmpablee, AIDCQ) adansrihe trgetegd siehocetul ti pl e
| i neages, bu I di fferentl ate
into nost of Fnttﬁé’Ea?% +f4%§}%§1&%§§1 rﬁ);:alli}Iet:'g1 i h@gg@érgg&t%%%fb‘?gg émat opoi etic
stem cel | s. molecule lnhlmtwotmemﬂzwmagmp@t\/éy\tdraFaedmlgetmblthrbm@arsubstaﬁem to a
stemor progenitor cell that can differentiate into two to five cell types,
for exanple, lynphoid or nyeloid 10stemcells. The term "positive",
as used herein, refers to the expressiof of an nRNA or protein in a cell,
wherein the expression is-at |least 5 percent of the expression of actin in
the cell. . The -term "negative", as used herein, refers to the
expression of an nRNA 15or protein in a cell, wherein the expression is
| ess than 1 percent of the expression of actin in the cell. IIl. Exenplary
Enbodi ment s A. Ml ecular Signature of Cells Responsible for the
Esophageal 20 Metapl asia. The present |nvent| on |s based |n part, on the

e .



BC048546 BC048546 NM 001001179 solute carrier famly Slcld4al 14 (urea
transporter), nenber 1 NM 028122 hypothetical protein LOC100047091 /11
LOClI 0004wO02012/044992r ansmenbr ane NM 028135 /// Tnenl63 pPOTAISR0116343XM
001477366 transcription el ongation regulator 1- NM 183289 /// Tcergll

i ke -916561 XM_  Aox3 al dehyde oxi dase 3 NM _023617 solute
carrier family Slcl4al 14 (urea transporter), nember 1 NM 028122 Upk2
uropl akin 2 NM 009476 GrB8515 predicted gene 3515 XM 001477025

NM_001039050 e/ dn7y ﬂ%%gelh ﬂwéf‘tﬂba&%dﬂu% w# 8%4%“8%‘263 %%lﬂz%?eo%%rﬁhgon beta, CAVP NM

001039052 /// dependent, testis ecific NM
008863 th'BﬁY?Q?éIféh%SWSﬁfatqm /Inthe cagg %trtramcnmmbaqtmomssm /1]

L0CL00046802;a g Cnpyl
(zebrafish) NM el agent may be g fg%od/o'g%ie?g%%}%%ﬁ" pERRAMN o BBRINRI T

001039051 / Ig9ulairry glementptor bigdingdo tistaseriplion fagepaide e casesf i s NM
0010390535/ / (lgdplﬂlrﬁeé%e'tifangcrm%n%@&@%such as PPARY), may be an agonist or

antagonist ligand of the transcription factor. In instances where the viability,
growth or differentiation of the target stem cell is dependent on the level of
expression of the gene, then use of antisense, RNAI or other inhibitory nucleic
acid therapeutics can be considered.

10 In one aspect, the invention provides a method for treating or preventing
esophageal metaplasia, comprising administering to a subject a therapeutic
amount of an agent that decreases the expression and/or biological activity of
one or more of the genes set forth in Tables 1-5 and Figures 9-11, such that the
metaplasia is treated or prevented. In certain embodiments, the agent is an

15  antibody, antibody-like molecule, antisense oligonucleotide, small molecule or
RNAi agent.

In another aspect, the invention provides a method for treating or
preventing esophageal metaplasia, comprising édministering a therapeutic
amount of an agent that specifically binds to a cell surface polypeptide encoded

20 by one of the genes set forth in Tables 1-5 and Figures 9-11, wherein said agent
is linked to one or more cytotoxic moiety. In certain embodiments, the agent is
an antibody, antibody-like molecule or cell surface receptor ligand. The
cytotoxic moiety can be, for example, a radioactive isotope, chemotoxin, or toxin
protein. In certain embodiments, the cytotoxic moiety is encapsulated in a

25 biocompatible delivery vehicle including, without limitation, microcapsules,
microparticles, nanoparticles, and liposomes. In some embodiments, the agent
is directly linked to the cytotoxic moiety.

In another aspect, the invention provides a method of imaging
esophageal metaplasia, the method comprising administering to a subject an
30 effective amount of an agent that specifically binds to a cell surface polypeptide
encoded by one of the genes set forth in Tables 1-5 and Figures 9-11, and
visualizing the agent. In certain embodiments, the agent is an antibody,

5
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subti | i siwOkexioa499gpe 1 NM 013628 cal citoni n/ cal ci t oniPaT/US201@l054328

pol ypeptide, NM _001033954 /// Calca al pha’ NM _007587 solute carrier
famly Slc38a5 38, nenber 5 NM _172479 LEM domain Lendl containing 1 NM
001033250 _ Wf1l Wit inhibitory factor 1 NM 011915 V-set donmain
containing T cell Vtcnl activation inhibitor 1 NM 178594 RI KEN cDNA

8630019KO6Ri tﬁﬁ,@g & ol aQEenase 7
NM 009626 (g?ass Q%/‘)e, wuélf&ecéﬂ%négéé%gﬁno@hg%m eln C%?éﬁ g%@ box cont ai ni ng

gene 1 NM oﬁwnmdv&e%&ﬁwagmw%@ptyg T(r@emaamggmiewanp%ml Nrip3

nucl ear recegighplen BoSHFbn-Behithr O 096 ch AU
dehydr ogenasg é;ﬁpd ags V), ;rurorlj%,s(él&r%] Wél gpept I de nﬁrlo89626 S1c35d3

sol ute carri eptiqedyvisiplesdye, o Apepticady NMN Hregingragept mak ol og
(zebrafish) BMW%?:E%%TQB% lnjdasK/é (m%’ﬂgs‘csué@as BPWI IiéT/o/r‘fhe Kesfid3 tunor

necrosis factor (ligand) superfamly, tunmor necrosis factor
NM_001034097°1her emnp@m@m'ma/g/ngmnm'ety@fm@@a)@qwcemmg9593@5 /11

NM 011614 // ofiyafy ¥Re ROSERhich cQﬁ'B'@'v%aﬁﬂgd%%thrlo%h an endoscope.

According to the methods of the invention, a therapeutic and/or imaging
agent can be administered by any suitable route and/or means including, without
10 limitation, orally and/or parenterally. In a preferred embodiment, the agent is
administered endoscopically to the esophageal squamocolumnar junction or a
site of esophageal metaplasia.

In another aspect, the invention provides a method of detecting the
presence or absence of the target stem cell in a tissue biopsy. Such detection
15 agents can include antibodies and nucleic acids which bind to a gene or gene
product unique to the stem cell relative to other normal or diseased esophageal
tissue.

In another aspect, the invention provides a method of diagnosing, or

predicting the future development or risk of development of, esophageal

20  metaplasia or adenocarcinoma, comprising measuring the expression level of
one or more of the genes set forth in Tables 1-5 and Figures 9-11inan epithelial
tissue sample from a subject, wherein an increase in the expression level
relative to a suitable control indicates that the subject has, or has a future risk of
developing, metaplasia. In some embodiments, mRNA levels of the gene are

25 measured. In other embodiments, the levels of the protein product of the gene
are measured. Such methods can be performed in vivo or in vitro.

In another aspect, the invention provides a method of identifying a
compound useful for treating or preventing esophageal metaplasia, the method
comprising administering a test compound to p63 null mouse and determining

30 the amount of epithelial metaplasia in the presence and absence of the test



NM 010165 Fxyd2 FXYD donmi n-containing ion transport regulator 2 NM 007503
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(Drosophila) NM _175437 Myof nyoferlin NM 001099634 /// XM 001480162 ///
XM 001480167 /// XM 283556 Lrigl |eucine-rich repeats and

i mrunogl obul i nli ke domains 1 NM 008377 Fgfl fibroblast growh factor 1 NM

010197 H veRanusia W i¥d 8e6iEase i WEURRAAL bsARGIA WeidfTadid Rinfnnancer

bi nding protein 3 Insrr insulin receptor- related recept 11832 .
Net o1 neur opRICPRPPNmbYseinifor Keateo@spahageal mR@PESIAM 144946 C dnl0 cl audin
10 NM_ 001160096 /// NM 001160097 /// NM 001160098 /// NM 001160099 ///

NM 021386 // Gadlnginothenaspent,tbe dweatidnoptylidsea maihddDO8@entifingd cal ci um and

Caps® " cal oy pRaPRLY Yool TRSYad o PbleDering E8bhaqg ¥tepTRIR e melnoPaxin 1 M
008730 Mug4 nomoprising dvhid&DerBig AOmisteongadund ttoainmdusal whiemm' the eh@ised

ol ypepti de, - / NM 007587 |ri euci ne-rich repeats
bnd” P ounogi SEIPs! et ekl icgye Nuabeabid® dr doaRARBt shFE aci «
(GABA) A r ecdgteonipingithélvmolidtdt Epitixial hétaphesieikisaa ép(&h&ﬁa@iiz?élf;\)trﬂ%lc 98884%40
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11 "Stapl st Bl ahed SHERERabt B e SRR AT e eCioanp i e et
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10  metaplasia.

The invention further provides a composition comprising a clonal
population of Barrett's Esophagus (BE) stem cells, such as may be isolated from
an esophagus of a subject or generated from ES cells or iPS cells, wherein the
stem cells differentiate into Barrett's epithelium (i.e., columnar epithelium).

15  Preferably the composition, with respect to the cellular component, is at least 50
percent BE stem cell, more preferably at least 75, 80, 85, 90, 95 or even 99
percent BE stem cell. The BE stem cells can be pluripotent, multipotent or
oligopotent. In certain preferred embodiments, the BE stem cells are
characterized as having an mRNA profile can further include a profile wherein

20  the amount of one or more of GSTM4, SLC16A4, CMBL, CEACAM6, NRFA2,
CFTR, GCNT3 mRNA in the clonal cell population are each in the range of 5 to
50 percent of the amount of actin mRNA in the clonal cell population, more
preferably in the range of 10-25 percent. Preferably all seven genes have an

. mRNA profile in that range. In certain embodiments, the mRNA transcript profile

25 for the BE cells will also be characterized by detectable levels of BICC1 and
NTS. In certain embodiments, the BE cells will also be characterized by non-
detectable levels of SOX2, p63, Krt20, GKN1/2, FABP1/2, Krt14, CXCL17, i.e.,
less than 0.1 percent the level of actin, and even more preferably less than 0.01
or even 0.001 percent the level of actin mRNA.

30 In an additional embodiment, the BE stem cells are characterized as
CEACAMS positive, and Krt20, Sox2 and p63 negative, as detected by standard
antibody staining. For instance, levels of Krt20, Sox2 and p63 are less than 10

7



Msl n nmesot helin NM 018857 5730414M22Ri k RI KEN cDNA 5730414M22 gene --- Aspa
aspartoacyl ase NM 023113 Gngl3 guani ne nucl eotide binding protein (G

pr ot ei n) ,woantee4d®2NM 022422 Muc4d mucin 4 NM 080457 Capr<Tamehons4s23
anhydrase 4 NM 007607 A430071A18Ri k RI KEN cDNA A430071Al18 gene ---
C130021120Ri k Ri ken cDNA C130021120 gene NM _177842 Cplx2 conplexin 2 NM
009946 Runx2 runt related- transcription factor 2 NM 001145920 ///

NM 001146038 /// NM 009820 Dcxr dicarbonyl L-xylul ose reductase NM 026428

170006105 KeRbEN SN QORI AN LRIHAPRIZ /s LORLI 63013 /1)

NM 028522 / /1 XM 181371 /// XM _91 c ramily wth 'sequence
simlarity 4BercadinBed eceNgedthanfebperceptt XR - 001536 /// XR 002338 ///

XR 005163 Micl6 nucin 16 XM 001476091 /// XM 911929 Cplx2 conplexin 2 NM
009946 5830428MPRATR ikvéRitiSENLtHANArGARRB4A2EVREb sitmneomprisitgry doputitias of um

inwardl y-rectjfyi supfam Ly J nber M 019659, Gabr

ganmma- am nobE%I{?relngg%%]@n{&%)su&?p&laé%f’8? PEEﬁterﬁlﬁFﬁS_Lﬁl%f? @Pﬁa%ﬁrﬁgni C
anhydr ase54 biMjéd,Asl0ereiicherebnBdubpspulatidrestgell< diffdientiates énte Baoeti'sr act i vat ed
channel , sub L al pha e r.N 0 Qo otopetrin NM 172709
proxt pr ospera i N aREPE e J8 a3y SRR s e R g olect e
sub-fam |y Omhikpo@diLoBdgdpotent. (CFTR/ MRP), NM 001163675 /// Abcc4 nenber
4 NM 001163676 NR_015455 /// cDNA sequence XR _034925 /// BC064078

BC064078 Another aspect of the invention provides a clonal population of Barrett's
’ Esophagus (BE) stem cells, derived from human or stem cell or iPS cell
- 10  sources, characterized as having an mRNA profile can further include a profile
wherein the amount of one or more of GSTM4, SLC16A4, CMBL, CEACAMS,
NRFA2, CFTR, GCNT3 mRNA in the stem cell population are each in the range
of 5 to 50 percent of the amount of actin mRNA in the clonal cell population,
more preferably in the range of 10-25 percent. Preferably all seven genes have
15 an mRNA profile in that range. In certain embodiments, the mRNA transcript
profile for the BE cells will also be charécterized by detectable levels of BICC1
and NTS. In certain embodiments, the BE cells will also be characterized by
non-detectable levels of SOX2, p63, Krt20, GKN1/2, FABP1/2, Krt14, CXCL17,
i.e., less than 0.1 percent the level of actin, and even more preferably less than
20 0.01 or even 0.001 percent the level of actin mMRNA. The clonal population of BE
stem cells may also be characterized as CEACAMSG6 positive, and Krt20, Sox2
and p63 negative, as detected by standard antibody staining. For instance,
levels of Krt20, Sox2 and p63 are less than 10 percent of the level of
CEACAMS, and more preferably less than 5 percent, 1 percent, and even less
25 than 0.1 percent.

The invention further provides a method of screening for an agent
effective in the treatment or prevention of Barrett's esophagus including the
steps of providing a population of BE stem cells, wherein the BE stem cells are"
able to differentiate into Barrett's epithelium; providing a test agent; and

30 exposing the BE stem cells to the test agent; wherein if the test agent is
cytotoxic, cytostatic and/or able to inhibit the differentiation of the BE stem cells



XR 035011 fibroblast growh Fgfl factor 1 NM _010197 Tst thiosulfate

sul furtransferase, mtochondrial NM 009437 radial spokehead-like Rshl2a
2A NM _025¥62012/04h29001145874 /// Mic20 nmucin 20 NM 14607 2CT/USMIADSBZE ///

RI KEN cDNA XM 001481326 /// 4922501L14Ri k 4922501L14 gene XR 032207 Ropnll
ropporin 1-like NM 145852 SIfn4 schlafen 4 NM 011410 Table 2. Cell
surface marker genes upregulated in Barrett's |ike netaplasia. Gene Synbol
Gene Title slc6ald nmucl MFsd4 DNER Tl r1 Kcne3 O dn3 Gprcb5a Ceacaml Upkl a

Steapl nucin ithdifal YeIE) e300t ManHheAberfetide itthe Méathm el c 3503
TrrerrEGS Ca rh&cﬁlﬁzeglévlﬁeéacanﬂ t:ho‘le%? kcﬁhllg/léséa%gz rab1|7 rruc?n 1 nucin 4

Tabl e 3. Gen@&Prgperdion cABaelts esephaguss t he squanocol unmar junction of the
stomach. Gene Synbol Gene Title L00632073 /// U46068 simlar to | ong
pal ate, |ung and In@sdainegumibdughénts) tbaBE stemweds seonamethlidn BEaftemmells, f

| act ot ransfegf Ly beta 4 Ugt8a UDP gal act osyl transferase 8A
Ll I, BESIGRIER.

Mcpt 2 mast prot ease ecut2 one cut domain, famly nenber 2 Mptl
mast cell _protea claudin 7 Calc

1 Gc | c.dn7 b I
cal ci t oni A-rel at Z’g Cﬁﬂ?'y%é?}?qd(u‘.{ﬁ?ﬂgg‘ia@d'dgﬁ PrapeHimRasNEs faodGR iR WaRriityn

receptor growth or ability to differentiation by 70, 80, 90, 95, 96, 97, 9‘33, 99 or even 100%.

The BE stem cells can be clonal, and can be pluripotent, multipotent or
oligopotent. In certain preferred embodiments, the BE stem cells are
characterized as having an mRNA profile can further include a profile wherein

10  the amount of one or more of GSTM4, SLC16A4, CMBL, CEACAM6, NRFA2,
CFTR, GCNT3 mRNA in the stem cell population are each in the range of 5 to
50 percent of the amount of actin mRNA in the stem cell population, more
preferably in the range of 10-25 percent. Preferably all seven genes have an
mRNA profile in that range. In certain embodiments, the mRNA transcript profile

15 for the BE cells will also be characterized by detectable levels of BICC1 and
NTS. In certain embodiments, the BE cells will‘also be characterized by non-
detectable levels of SOX2, p63, Krt20, GKN1/2, FABP1/2, Krt14, CXCL17, i.e.,
less than 0.1 percent the level of actin, and even more preferably less than 0.01
or even 0.001 percent the level of actin mRNA. The clonal population of BE

20  stem cells may also be characterized as CEACAMS positive, and Krt20, Sox2
and p63 negative, as detected by standard antibody staining. For instance,
levels of Krt20, Sox2 and p63 are less than 10 percent of the level of
CEACAMG, and more preferably less than 5 percent, 1 percent, and even less
than 0.1 percent. ‘

25 The invention further provides a method of screening for an agent
effective in the detection of Barrett's esophagus including the steps of providing
BE stem cells; providing a test agent; and exposing the BE stem cells to the test
agent; wherein if the test agent specifically binds to the BE stem cells, i.e.,
relative to normal squamous cells or intestinal cells or Barrett's epithelial cells,

30 the test agent is an agent effective in the detection of stem cells giving rise to.
Barrett's esophagus.
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i nhi bitor 2310038E17Ri k RI KEN cDNA 2310038E17 gene Slc6al4 solute carrier
fami |y 6 (neur ot rdf<AYERIaR f'frFr}?rﬁQHUHeéra)me%%égetfgt'%@ﬁﬁfﬁ?”ﬁ?ﬁbrrent of 1gG
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15 The invention further provides a method of for treating or preventing
Barrett's esophagus and/or esophageal metaplasia in a subject in need thereof
comprising administering to subject an effective amount of an agent that is
cytotoxic or cytostatic for Barrett's Esophagus stem cells in the esophagus of the
subject, or inhibits differentiation of the Barrett's Esophagus stem cells to

20  columnar epithelium.

In certain embodiments, the subject is a mammal. In a preferred
embodiment, the mammal is human.

In certain embodiments, candidate therapeutic agents reduce the viability,
growth or ability to differentiation by 70, 80, 90, 95, 96, 97, 98, 99 or even 100%.

25 The targeted BE stem cells can characterized as having an mRNA profile
that can further include a profile wherein the amount of one or more of GSTM4,
SLC16A4, CMBL, CEACAM6, NRFA2, CFTR, GCNT3 mRNA in the stem cell
population are each in the range of 5 to 50 percent of the amount of actin mRNA
in the stem cell population, more preferably in the range of 10-25 percent.

30 Preferably all seven genes have an mRNA profile in that range. In certaiﬁ
embodiments, the mRNA transcript profile for the BE cells will also be

10
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di scl osezio heCEACAMENRINZS EXI B GONTI3ughe, PRARYOUt | im tation, dysplasia
(e.g., esophageal and 10gastric dyspl asia), adenocarci nhoma (e g.,

esophageal , gast rife |ﬁMtlBﬁ'ﬁﬁﬂ%@bf&/ld@@%ﬁ%‘?ﬂ&hBﬁ% nQﬁ?%r&ﬁﬁUa%on of
i ntraepit hel i al neopl asia, inflammatory b di se 'S

di sease and tAUAEIo4sisiRm ealls isplated f&%a%@%}@ﬁsﬁ pf asybieets b’hﬁ@'fh’lhew Table 5

Ge Synbol R 512
SLCI6A1 NNLOOHGOG e KT O0CLAS AT RAY DOT S01 Brs s Rl DLSbes WRRAS

NM 015419 Fcﬁﬁfpﬁmmzeaé“%@am%752?8%86'@@12899@0@1&1%72’ helsauaNeIsIM 002118

| NFRSF10£5 NM19R32A3. ciSBS ElonbivhaAd 384 Be EEHE tJn@%BW%H%w
CLDN10 NM 182848 SLCI5A1 NM 005073 CYP2 NM 000773 GSTMZ" NM 000848 LRRC6
NM 012472 mlmeﬁ;@gﬁn@@ents the squamous Stem cells are characterized as

having an mRNA profile can further include a profile wherein the amount of one
or more of S100A8, Krt14, SPRR1A or CSTA mRNA in the stem cell population
are each in the range of 5 to 50 percent of the amount of actin mRNA in the

30  stem cell population, more preferably in the range of 10-25 percent. Preferably
all seven genes have an mRNA profile in that range. In certain embodiments,
the squamous cells will also be characterized by non-detectable levels of SOX2,

11



NM 003714 NKX6-3 NM 152568 MATN2 NM 002380 USP44 NM 032147 In
certain enbodinents, the isolated Barrett's esophagus progenitor cells
descri bedwbenem4@ee negative for the expression of nmRNRCofUSaoy/084323 or nor e
of 5 the genes shown in Table 6, the sequences of which are each
specifically incorporated herein by reference to their respective Ref Seq
Transcript |ID nunbers. WD 2012/ 044992PCT/ US2011/ 054323 Table 6 NeQativelv
expressi ng ci enes Gene Synbol Ref Seq SOX2 NM 003106 TP63 NM 003722 KRT20
NM 019010 CKkoOINE QG007 LB KHEA30 £ ABEI 1034 an iABRANY 000134
Krt14 NM 000526 CXCL17 'NM 198477 In ceftain speciflc embodi nents, the

i sol at ed Bar AN a8d g¥ehMKRIBTefRr Bk iass dharc@ Pl o B¥ac. DB Aetsenking lavek negat i ve
for the expr 6f5§dt|ﬁWnIQNAKTﬁ@QIoné‘%‘eBb?uétl&PQf éﬁq@%nﬂﬁ%erﬂ BelRth&y aRBBel fi C

enbodi nents, the isolated Barr S eso us progenitor cells described

herein are nelpEFloBzadRs PERPestiyeeard GEA atiyg s detgcied bsriRndardkng,
FABP1, FABPZantﬁQEE}Qteﬁfﬂﬂg C?‘Q—iﬂi?tance Ieve 3' di GE?J(GW@ AP Sperkdift Ji SO at ed
Barrett's esophagus progeni tor cel escribed herein are positive for the

expr essi on ofedayel eﬁeB%ranﬁ*dwemrany lags t&ﬁ95cﬂ$éc%\* hRrreertf anhevefenes shown
in Table 7, fRetpmeperenpf which are each specifically incorporated
herei n by reference to their respective Ref Seq Transcrl pt 1D nunbers.

Sc1eas N 00s506 ERLTRN 1 HER G kA SRR Fo TR & M z05860. CFTR
NM 000492 GOpf3:IaanGd 4a5itic BROEL (AB) 06 @R1SBalaleESrdvvigasifit 8ardid 61 n cert ai n
SPoct {1 CafToadigeRte o 1 D baolalet Retelbys RS AN R QT o°! 1S

descri bed herei e for thé expression | n ot her
speci fi ¢ enbetdizsaells of theestéorsathat B mtrroetardla steso pélsgas her dgeal drorcapel | s

e PO R B ol g e

enbodi ment s, 9asiéc cardiasaten cBis aretahagactarizptiaghravipg @gemBNérprcféé kan5 described

herein are n 5 o f p63,
Kt 20, G PRBEG R e S BICRE e odting B Bfimle AR, ERERe.
expressi &h oPSgﬁdeﬁNé EKNRPrVB1 G CERNGAIVBthe GBTVCell SDM@M aré:Ie’Bth iNNRBA2,
CFTR, GCNT3, JERNG i rg%qﬁ nts, the
i sol at ed Bar?eptggisgésgp g[:]us prtgggﬁlﬁtﬁéﬁacgpﬁm&@ﬁhg !(e:fggl n 10 are
positive for P@wt@ﬂpﬁ@ﬁp@ﬁﬁféblymammﬂm zinperaetfaPreferablyralitseeerexpr essi on
Of K120, SOUnANbvB %R mARAGHBE IPREFILE. FIOAMERbSuRR, LRI
Itor ce cri-bed

Barrett's esoOphagus q n ereln are hegative for the
expressi on oFafg@@"Spﬂ sxpe goaraeemedzby FrBeatectablkergviels afn@E@SM.ﬁ? rrRNA and
positivepfor Xesretly ip®n CERGE0VB.

CFTR, CI:N@I'3 p%?&l angﬁ@P{2 <l e qégg(l\,{ﬁrtal %ﬁ%b |ment|soJrgct e hurran
i sol ated cl oA e‘fﬁﬁbﬂp@cﬁ"éf?f%ﬁw less thant0.81 exensnAy0R! persgeirihe avebefidcn

di scl osed heg@iNn. aihe fdhal pésifatitint k I EGF, 2x10-9 M
3,3 ,5-triiodo-L-thy ronlang &Hia}@n Jﬁlgéstﬂ’g g"dedc%{%l'ldgc])?\g{]aq d’&!n%@/m adeni ne,

1x10-19 M ch@?%?‘&e@%%@ 36, CEACWM@?@@M 2t tetastpchily Napdard anfioadysng/ ni R
Spondin 1, 2stainkhgl MoR@rcs!faddahnebus QF cem\cw}@\/ér'éagéssthgmo%ekem@gf Mmlcwei h 10%
fetal bovine serumwhe MRNA expressi on anal ysis i's or med

Al so pro%? de®f Q%C'a17su§‘l’3§é‘ﬂ°f8ﬂ"‘§:f€’r@@5’ '?ﬁ)tﬁ?af’rﬂﬁﬁ%ﬁﬁ“’l 1sl@ﬁf§?'§d3'@q evadl legopul at i on
of squanmpus paadenpéeentcel s (set forth below in Table 8, the sequences of
whi ch are each specifically incorporated herein by reference to 25 their
respective RefSeq Transcript ID nunbers). Each of these genes is expressed
at, at least, 10% of the expression of actin in these cells. These genes
were determ ned to be useful diagnostically for the identification of these
cells and/or to distinguish these cells fromBarrett's esophagus progenitor
cells, so that the Barrett's esophagus progenitor cells can be selectively
abl ated 30 w t hout damagi ng squanous progenitor cells. Accordingly, the
present invention nmakes use of the identified genes to provide nethods and
conpositions for diagnhosing, imaging, treating or preventing netaplasia
(e.g., esophageal netaplasia). However, it should be appreciated that such
met hods and conpositions are not |imted to diagnosing, imaging, treating
or preventing netaplasia, but can be can be used nore generally for

di agnosi ng, inmaging, treating or preveritZ ng any di sease arising from or
containing cells that share the 5nol ecul ar signature di scl osed herein. Such
di seases include, without -limtation, dysplasia (e.g., esophageal and
gastric dysplasia), adenocarcinoma (e.g., esophageal, gastric and
pancreati c adenocarci nom), pancreatic intraepithelial neoplasia,

i nfl ammat ory bowel disease (e.g., Cohn's disease and ul cerative colitis),
and m cropapi |l l ary carci noma. 10Table 8 Gene Synbol Accession No. S100A8
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NM 000526 SPRR1A NM 005987 CSTA NM 005213 Al so provided is a subset
of genes fromthe human isol ated cl onal popul ati on of squanobus progenitor
cel | s (sevofortdi4del ow i n Tabl e 9, the sequences of whi eaTarseoieasts23
specifically incorporated herein by reference to 15 their respective Ref
Seq Transcript |ID nunbers). These genes are upregul ated in squanous
progenitor cells when conpared to their expression in Barrett's esophagus
and gastric cardia progenitor cells. These genes were determ ned to be

useful di agnaglek eakbMphok okhBe FA@RES f i cation of these cells and/ or
differentiat __f_t‘ﬁ——l‘l_fﬁrl on o €Se ce Barrett's esophagus pr ogenitor cells,

h he B ' I I
bl ated wi thout | ddagi G PRTROALS pRogE 1 BReatFined SAleREnds) Fahehe ¥
present i nveA]Esjhow;raBdeesomtkmough thbetdnﬂmhtdf hltﬂEd 8ydldetgpd mopsmhtgd@ThQPods and

t 0 freatin apl asi a
(ot esopniaias HeBPhg Balfinp b BRlETa ot (B & e Ho By B R aPE e That cuch
nmet hods ahd glanpaai epltbuekuraroéthecmsthi storhach (05) ZMnaglcase ng, I rragl ng, treating
t I b f
i agnosi ng, | THAGNAoRReBage HioBF 8L L B7F piE 4R 2ap PRaRu T HBLE R om or
cont ai ni ng cel émderhnag srsjmn@trtehetermilttentdtanmg|f@1‘misar @ntlikeddtiosednder ei n. Such
gast i o dyspriarenydlebaaiiliobMnBker sofRethy B3 dhapuston SR RREAER, 5"
pancreatic adpidewss duetoiaps opepideresd stem mllsa@pnelrfe Ehaks aeombassan, of '
fl h d ' I

and %”L?%BrayI*?%é%n%%?%ﬁ%ﬁﬁah%%t%c%eﬁf FLERRE o Rarebes Tubhmbistonzo0s

DSGL NM 001942 SPl NK6 5841 SPRRLB NM 003125 SERPI NB13 NM 012397 DSC3
NM 024423 KRT14 NNf080o 969 KAEFSIRVPOMBtepESEPRIR B Nl Eilyas Pajtels AM 001944

A2ML1 NM_ 1446798 EMEMNCING B3500Acrs RNy 2hAGRABmE 5f 090424 SPRR1A
NM 005987 SERPI N67 NM 003784 TEPI 2 NM 006528 | VL N 5547 CAPNS2 NM 032330

DSC1 NM 00497¥ 9363 Ffif 6878Pa3sons befyves ki W"%%%&Wﬂ%ﬁf‘@ P62 Rell (KQ) at ed

squanous pr Og@alrﬁa)rstd'médhs e HHdr heficdied gmroaﬁ@stmagtagsuwfréwthé&e expression

of any on MRNA of  an OIB enes sho in Table

10, the $ gqugwg‘égso%%ﬁf%ﬂn%{rséo'ﬁ gp E?&IEI Ii-'ﬂ HBfestiBY Her ei n by

r ef er ence t osmhkintestiasp&atestice-Ref bSﬁQreTg@fe‘s(Irﬁ b@hmb@vﬂthﬂbﬁéﬁporﬁ@ns MO

2012/ 044992P /US O_’L /g54§23 ]ﬂ-ﬁbl e ﬁm tivel v exressinf) aenes Gene
VRIS X#P

Synbol Ref Se t'age 'I?Q%@éﬁf? & 877 CEACAMG NM
002483 NR5A2nNMpweraaneI C showsyeneleixpiessisp @it mapeotmparimidenes thiyh i sol at ed

squanous progenjtaor c IIs desc herein are neqgative f t he expression
o CEACAND. miohov e &EPEE RAteratibalFnlek 35 fampeisedbets CabiRous
progenit 20 ce*presmspattdmmlpde&rrmeu oarcmtamdnv;mrn‘ngrnotn’n& fMpdressi on of Sox2,
Krt20, CXCL17_and erta t he isol ated
squanmous pr OS%QrthagI’s 2y Bé"atéwﬂt%"éﬁs ?Iet?gri‘(?is br d3%§{'rb \%e g’rl Yhe expr essi on
of any one oexp'ressmomﬂ%omn Bametitveetaplasiaridorobrkefsan gen eetaphasimofithe Tabl e 11,
t he sequence i re each _10specifically incorporated herejn by

ref erence toétﬁg?%f’ mgaors\?gnﬁgfeoségdv l?r%ff‘?s%@%ﬂ’tm FB"fﬂfthf . %éﬁ'l)e 11

Posi tivel y eamdt®ivatidatoned sGearel rBynkbrs by immunohistochemistry on sections of

25  wild type and mutant proximal stomach.

FIG. 3. Retrospective Tracing of Metaplasia through Embryogenesis.
Panel A shows a series of immunofluorescence images using antibodies against
claudin 3 (Cnd3), keratin 7 (Krt7), and Car4/Cnd3 on sections of E18 metaplasia
in p63 null embryos. These markers were used to track the metaplasia back
30 through timed embryos to E14, where the metaplasia labels with Car4, Krt7, and
is highly proliferative as judged by Ki67 staining in Panel B. Panel C shows that
one day earlier, at E13, both wild type and p63 null proximal stomachs display a

13



Ref Seq S100A8 NM 002964 Krt14 NM 000526 SPRR1A NM 005987 CSTA NM 005213
TP63 NM 003722 1In certain specific enbodi nents, the isol ated squanous
progeni t owoceld®@493 descri bed herein are positive for tireTaspri@dsizon of p63
MRNA. I n other specific enbodinents, the isolated squanous progenitor cells
described herein are negative for the expression of S100A8, Krtl14, SPRRIA,
CSTA and p63 nRNA I n other enbodi nents, the isol ated squanous
progenitor cells described herein are negative for the expression of any

one or more gigkkger 'CA-podivEEDIL/if theriBkitaP stofrbEh L PaRél (FSAGAVE MRNA and
positive for the expression of ané one or nore of SI 00A8, Krtl4, SPRRIA,

CSTA or p63 SeqirRAthough wilfitiienE khidefiiang EdddBanthvaroximalistrmadhsirselad squanous
progeni t or Cgith anfilssHfids tbmrb@hebas.amﬁow%rg@/ﬁn-B%n&b@-;ﬁ‘d&%ﬁ?gta\%n@f p63
MRNA and negative for the expression of ACAMG. I n other speCific

embodi ment s, Ot RRS Rasivaicels g&ﬁﬁﬁﬂﬁa%ﬂsé@;éfﬂxﬁﬁ" st descri bed herein are
negative for the expression of 5 Sox2, Krt20, GKN1/2, FABP1/2, CXCL17 and
CEACAM6 mRNA and fi6s #t Persistence toh EmbxymnesEpitheliah abii@02@anadoidnnaBPRR1A, CSTA
and p63 nmRNA. : Lded i hset .. of T hunman i sol at ed

cl onal popul ‘élfr?%lct)lﬁlq'og Egégé rlééh;é:vé{?hdjis Qgg'ﬁgté%n?fgﬁgﬁgrgi'? g%ggtgrgg? th below in
Tabl e 12, t hexprespirgnhesdls invildhipelensbmposefaarh its sepiabquearhbys positmnpmEAa7ed her ei n
by reference;t g i I [esp j T i pt nunbers). Each of
t hese genes ng&gij%rgté%?gaa taEﬁ % g’t% i‘%gegﬁ ,%fniggfog_’(lﬁtro?‘ &égé')?graég% on of actin in

t hese cel | s. sQuaswasolyenes junstien dithe istonmesth in &1 emspdsudndtiheaprwsek-oldl | y f or

the identafi i I £.0.,.dj sti sh these cells from
Barrett' gb es @gﬁ?&gﬁg q%rs %g@e?]'?t°g§‘lecsz‘f’?@g{’§%p'§'}%é{ﬁ h]tcﬁgp%gro f 'Erﬁl sgmé%cﬁrﬂﬁ%gus
progeni t or clabeledovith andibedibetst keratins ftared). Fanet Bsbhowslagegeng gastric
cardi a progegj - iL\GGRE Pdd: r ' I mkes use of
the identifi g_ rggesﬁcggééagysbr ovﬁ%gégﬁlg{%glgéggﬂg < Z‘ﬁ%@ﬁ ?f’t@ﬁése ‘?g?knglbagnosi ng,

i magi ng, tre@deag or preventing netaplasia (e.g., esophageal netaplasia).
However, it should be appreciated that such nethods and conpositions are
not limted to diRGNSSiprggulatiBybiMgucd ihepithéllinPat the S¢aBmbbaludai®et apl asi a,

but can can be ed e gener al for diagnosing, imaging, treating or
prevent i ?53 aﬁvcﬁ?@?ﬁgl g%flgwgﬁmwﬁ?ﬂ%ps&%‘f%' 973 uég‘ﬂlaé‘t"P‘?fﬂ?g@%?% t he
nol ecul ar  si ffine4.RametiBsiepioteal sokrermatic fobtheloro g e Batrdts wekkaplasihhout

limtation, [ h I d tric dysplasia),
adenocar of nofar (g el SR BRERLABOLHET AR LRl R SRt ci nore).

pancreati c iepithebgidahneigeal 25neopl asi a, inflammatory bowel disease (e.g.,
Crohn's disease and ulcerative colitis), and mcropapillary carcinoma.

Tabl e 12 Gene Symhgl 6 A4isRTiANANDYsiCSCEAa- /4 d%g&ﬂ\'-ﬁ M!L% #289  PSCA
N M 005672 %l\hl ' NM 019617 GKN2 ‘NK/I 182536 1G N _0%5 )50 XP_I N iéNM_014471
Al so pr ot dedeisPy g ihe develorgientel The Savamecumaar Jusetien BdVieeonal

popul ation of gastric cardia progenitor cells (set forth below in Table 13,
t he sequences of Rifi ¢Histogicat Analpsis bf the Sduamionclampar ddredioh é@r Blild- by
reference t | i pﬂq- I T i D nunbers). These genes
are upregul gtyéﬁyfhﬁ{egéggﬁ?ggig\rdglé p&%gglné)f%;c&qgetP}EglgVWen conpared to their
expression in Barretf's esophagus and uanobus progenitor cells. These
genes were deter i e%‘ @gof?@&iﬁggwyslﬁpgg ‘?“é’&i”ﬁ@ﬂrfJHF‘Ctt%é' M8E®fS fi cati on of
these cell s identified by GeHeSExprgesicinPiolRstin VRild-§pé bABPBENURNIcS afEPPhagus
progenitor cells, so that the Barrett's 10esophagus progenitor cells can be

sel ectivgly abl atred ovNbhOWioManRE Hi%B fw%rmeégggfaqsgmg@g tbgeéé

Accordingly, the present invention nmakes use the identrfied genes to
provi de met Horrsessinn RofingetBasieit sl Metaplasigiimthe padanpilimicet r eat i ng or
preventing netaplasia (e.g., esophageal netaplasia). However, it should be
appreci ated that RH@dR. Gell BodsceMdrkeanfesed ofBwretttseMetabldsiandeelict®y

15di agnosi n I i . 1.1 event net.apl asi ut can be can be
used nore g%@éﬁ%@%ﬁ g?@gh%gtl %gr,r&{%kge’lq}qat%%{ars@df'?}ﬁegp%?hf)lf'é‘{}’gnti ng any

di sease arising fl_j(gH] Oé cont ai ni P?&qc_el | s that share the nol ecul ar signature
di scl osed her ei nFl@&]dn aneeHEEIvIRIRG i Fath theicrbizie’ Pauamaoiusinardy spl asi a
(e.g., esophagesdn eiibe SashadrCardyis phaBaRIt's-ARIENR M ANRe p63 Aul nfigPPhageal ,
gastric and 20 pancreatic adenocarci noma), pancreatic intraepithelial

neopl asi a, inflammtory bowel disease (1¢.g., Crohn's disease and ul cerative
colitis), and micropapillary carcinoma. Table 13 Gene Synbol RefSeq CXCL17
NM 198477 L0084740 NR 026892 KI AA1324 NM 020775 MI1M NM 176870 C20or 1114
NM 033197 MI1A NM 005946 ORM2 NM 000608 CAPN6 NM 014289 CAPN9 NM 006615
PSCA NM 005672 SLC26A9 NM 052934 SOX20T NR_004053 GABRP NM 014211 UGT2B15
NM 001076 | TGBL1 NM 004791 UGI1A9



NM 021027 Pl K3C2G NM 004570 GKN1 NM 019617 SCGB2A1 NM 002407 PTER NM 030664
GPR64 NM 001079858 LUM NM 002345 HRASLS2 NM 017878 GKN2 NM 182536 NMRAP2
NM_138409wdnt2/0i49002371 SI M2 NM 009586 ORML NM 000607 FBPAIShMI1088387
ALDH3A1 NM 000691 Cllor 192 NM 207429 NPSR1 NM 207172 ARL14 NM 025047 CAPN13
NM 144575 RAB37 NM 175738 CYP4F12 NM 023944 PCDHB2 NM 018936 MGAM NM 004668
TCEA3 NM 003196 In certain enmbodi ments, the isol ated gastric cardia
progenitor cells described herein are negative for the expression of any
one or nore nMRNA Vi Tahle 14, t he
sequences of whi c'ﬂéa?g %%Eg%gm? P%rwl nc?d;)(fgl géfg ('g‘r?erl(%]{)y ref erence
to their respetppies tpz@er@@%qssmcﬁqpampww@ ergenittaBells. 14 Negati vel y
expressi na aenes Cene Synbol Ref Seq CEACAMG NM 002483 TP63 NM 003722 FABP1
NM 001443 FABP2 NNGO0®.1Rbtdim bwﬁm@ﬁf&?@g@&%hw&&%éﬁltor Cells In y
certain specjfic_enhodj nent the isqlate astr ro enltor cells
Goscri bed nepRiRalAIs uGRR Siorfsiion ReabapPus BR Fasie s AVEORRRR | n

100t her specCetilc enbodi nents, the isolated gastric cardia progenitor cells
descri bed herein are negative for the expression of CEACAM6, p63, FABP1/ 2,
Krt14 and Krt20 rddA14. Protein e*ﬁe&ﬁdﬁﬁ'%r%@’éd@%l Ve?op@m'to?%e%ed gastric

cardia progenitor cells described herein are or the expression of
any one or nBPEPAHRAAC Firotein Expressing 'Bﬁ%f@%}’f"&%@%@%@eﬂﬁom in Table 15,
t he sequences of which are each specifically incorporated herein by
reference to theiflGr &5 fsex s¢hemdRefsh®eipg TigamdscofiMRSAD nunbers. WO

2012/ 044992PCT/ US2011/ 054323 Tabl e 14 Positively exressina cienes Cene
Synbol Ref Seq CXCL17 NM 198477 CAPN6 NM 014289 CAPN9 NM 006615 PSCA

NM 005672 SOX2 NM 003106 GKN1 NM 019617 GKN2 NM 182536 Mr1G

10 DETAILED DESCRIPTION OF INVENTION

I. Overview

The present invention is based, in part, on the discovery that a unique
population of primitive epithelial cells give rise to the metaplasia underlying
esophageal and gastric adenocarcinoma and that these cells have a distinct

15  molecular signature.

Specifically, Applicants have demonstrated that during murine
embryogenesis, squamous stem cells displace a primitive epithelium in the
proximal stomach from the basement membrane to a proliferatively dormant,
suprasquamous position. However, in mice lacking p63 (a protein that is

20  essential for the self-renewal of stem cells of all stratified epithelial tissues,
including mammary and prostate glands as well as all squamous epithelial),
these squamous stem cells fail to supplant the primitive epithelium, which then
rapidly emerges into a columnar metaplasia with gene expression profiles
similar to Barrett's metaplasia but unique to the gastrointestinal tract. Moreover,

25 in adults, a discrete population of these primitive epithelial cells survives
embryonic development and resides at the squamocolumnar junction. Upon
diptheria toxin-mediated ablation of squamous epithelial stem cells, these
residual embryonic cells begin to invade vacated re’gions'of basement
membrane originating a highly proliferative metaplasia. Applicants have further

30 performed histological and gene expression analyses of the metaplasia evident

15



NM 005950 SPI NK4 NM 014471 In other specific enbodi nents, the

i sol ated gastric cardia progenitor cells described herein are negative for
t he expr esoi20r2/@#99CXCL17, CAPNG6, CAPN9, 5 PSCA, GKN1, GRNZ/USENI1@G5433PI NK4
and SOX2 nRNA. I n other enbodi nents, the isolated gastric cardia
progenitor cells described herein are negative for the expression of any
one or nore of CEACAMb, p63, FABP1l/2, Krtl4 or Krt20 nRNA and positive for
t he expression of any one or nore of CXCL17, CAPN6, CAPN9, PSCA, GKN1,

G2, MG Qs SRINEGaQ8 oﬁ%ﬁ%rﬁ%‘éRd BT RRAt L Grathagliagt s, 1 he

i sol ated gastric cardia_progenitor ce esc erein are negative for
t he expressi 8yfeatoleEagialins 9giwlc siopamig of thesa MatapiasiagranzCo drfze thed positive
for the exprgeshHishhor FefleldiutiSAPNG, CAPN9, PSCA, GKN1, GKN2, Mu G SPI NKk4
and SOX2 nmRNA. 15 B. Met hods of Treat nent In one aspect, the

cSophageal et apt SRAGINE SRk ke itsied f Hyfan e APhaRs P85 B 1 s
adm ni st e§ i neelt oThis profpmittr call tifferempistes iinto Baret's esbplyuagiestie 264 had a

genes set 1 opiiCe FPEh P8R hreletel i nAGh. Yodner vRiodtient that
causes a decpemdaionrof thie Baxeit's esomgiagaaldirogertiiooteibaloals facthie detaction t he

desired gene 1 i . .use.in the nethods of the invention.
Sui t abl egagegr'lr?%d'?%(t:&%&%D?ew\}\'ngtt%{gétfngl 9140 BoRLs lonaORtCF'Eso@FB%QS?bAﬁ?qrg%%y- li ke
mol ecul es, apetapasi bypepotosiedr aadbr gensteinblbitgyrageheo tiuddscilitatimy thenol ecul es

or RNAI ag . odi nent the agent decreases the anmount of
mrn of The o et GngaBRS e e Belon b s RE6Rse O I RIS Reel B "t ne
expr essi on ofhis heman&agiett'sprsopdbagusqiroddmitot eeligzinasd igelated flom buean

mbodi ts, : t) ' [ Vit f . th tei
roduct of 1 persd BEMATIL by RSB Rler s Bihe Yoo fha isbiAd T o1 Fonal
activity). ShelpregpnitoscaliavicdoRACTeningfangof tHearell l0dacnprloteinsigégtgbedia

screeni ng aSﬁg%éyc}eBg,B@Nped_ her ei n. ~I'n another aspect, the invention
provi des nethods for treating or preventing netaplasia (e.g., esophageal

met apl asja). The net.hods, of the ipvention generally conprise adm nisteri ng‘
a therapggti c aM'C%SBﬂV%}%tSOMh%@b Jyamausicefliangd 9agkicLardd | surf ace

pol ypepti de emgeded chis. aXsliodints heve)enteactdhserlthé aiRNA aRd padibias 1-5, 15 and
16 and Figures 9-11 ' ' to one or nore cytotoxic

, er ei ai.d. agent is |inked. ) ]
noi et y. epr%sS;loggxg\é\f?es[ehczf{ﬂsgq ﬂ%g‘eggestel‘f@?'aéggF‘éﬂ'ffEEﬂnF'a@dP?'ch pol ypepti de
is IsuiOI tabl e imreml'_ @rnfilb{sneonmdr@%s ?‘ophﬁi@.}d m_bSEétgio@PeILsSUﬂﬁsl’iﬁlicﬁ\lls&GEnts
include, without lLimtation, antibodies, antipody-Iike nolecul es, aptamners,
pepti des, cetlh? a&){ﬂll?ggfa@?@%tgiﬁgqp@gﬁ 555’98?'?%‘:8 srﬁé(?{rl‘o%?c&tcdﬂgetg? viaRlity
pr ef er r ez endfoeiartyndquatrioas agieot gdstricadardiatprda@ditor @i body- 1 i ke ol ecul e or
cell surface receptor |igand. I'n certain enbodi ments; cell surface
pol ypepti des are Acab@figRe tidigresaritenJanfibh Yrovits fRsikshs Jhotéb‘?n[ﬁ%ﬁfoﬁ%t 'S
Esophagus progenitor cell but not in squanobus cell progenitor cells that
may be | ocat/@Hdigg39%Re, iMAGingJleakne 8T RieVentnodpelapiesia (3. .@asbphagestr i bed above

and its MRNAnGPReRSI TR HesdrtifehfEALS Brdviics b &itRhgt he cl onal
popul ati on of Bgrrg?t' S ngo hégSs pr ogeﬁirtore ce tﬁéﬁlklj'g@f gR%S shows the nRNA

from gene t HAMRENES el fAr BeAtnossppRagsalimeiaplasimal popul ation of Barrett's
Esophagus progenitor cells conpared to the isol ated squanous cell

progeni tdr cell the sequences of which are each specifically incorporated
herein 30 by reference to their respective RefSeq Transcript |ID nunbers.
Shaded genesll.iDefihibhe 15 are cell surface proteins. Table 15 Gene Synbol
| ysosone //traceabl e author statenent /f/ N14_004616TSPAN8 extracel | ul ar
region // inferr f q ot i [@&gll i inferred
fromelectronic gﬂﬁéésrg{lnN %ﬁﬁg@wgﬁéﬁ%%\@@éh{ ro#%’lélle%érﬁ%o%&dnd’

el ecti Onk. aHfiftiyaer 8 igombjnation Hiessab-barcludtesekutrisbet limitegrto. e.gr, egitein, / /
inferred frid)ge I SHAIF : | i i Ind

frOn elect rc{)'%?ﬁé(gﬁﬁogﬁéOﬁgﬁgwlﬁidé%gggg ?(%!h?ﬂ?érprdé)g‘fu? {e%ﬁ?%iarngé?e assay ///
NM 00068HAL Dikealt capipeson@se! Produgioa spubetircampaudont aishemicak r aceabl e aut hor
stat ement / 1dondP¥uR8 1% dOMARARRAI W ol FRoROQRRERIk4 extracel liilar region
If inferred fromelectronic anno N14_ 007193 // GO 0005634 // nucleus //
inferred fromdirect assay /fl NM 007198 NM 006149 // GO 0005829 1/ cytosol
/1l traceable author statenment /// NM 006149 NM.. 005423 /./ GO 0005576 //
extracellular region // inferred fromelectronic anno.. NM 006408 //

G0 0005576 // extracellular region // inferred fromelectronic anno NM

J. 82536 // GO 0005576 // exttacellular region // inferred fromelectronic
anno NM 000669 // GO 0005737 // cytoplasm// non-traceabl e author
statenent /// NM O NM 182607 // GO 00160i 20 // nmenbrane /linfen-ed from

T A OANNTI™ AN i NN NN A NN NN



Csorf32 WD 2012/ 044992PCT/ US2011/ 054323 --- CCDC68 NM 002153 // GO 0005789
I f endoplasm c reticulum nenbrane // traceabl e author St MSD17B2 NM 001500
/1 GO 000862812/044990t racel lular // inferred from el ect r oRCE/UBRIONEL32DNGEVDS
NM 012137/ 7 GO 0005737 // cytoplasma inferred fromelectronic annotation
[1/ DDAI-1 1 INM _0007,1.8 // GO :0005576 // extrVellul ayegion a non
-traceabl e aul bor. st at enenC4BP13 i NM 006424 // GO 0005524. a menbr ane
fraction /1 traceabl e author statenment .1115LC34A2 Nt4 001042471 1/

GO 0005737 a cyto hnfhar " i } C4413 NM
003979 11 D1 0808 B R b B i roct ssay
GPRC5A [ 1. 4, Budgio agigvineierdedhalgpediates gene-silencingby RINA imederenad,. -
no.t..ro, r 0ggchuding! wb @smktdions sifall Htbriering sHIFASAM A ALROAQRS159 || |
GO 0005622 a intracellular_a traceabl e author statenent /1/ NCD74 NR 027332
11 G0 000563BNRNA)RNEMICrORMNA EniNAY r om di rect assay /1/ NR 0273321- 1PQD

NM 001100619 // GO 0005634 a nucleus // inferred fromelectronic annotation
/ | CABLESi 5 NM_03291® term G@liGoiaée 2ceptor figaralt,edsl udedrhetdin,i refees toeghyf r om
electronic a 1.onr 7700 .// GO 0005622 a Intracellular a

i nf er r ed froﬂé}gfa@gﬂ%ﬁ%&t&%hgﬂma‘e{%r%dﬁ%eﬁ“ﬁp JA2ROL84 14 138712 a GO 0005634

1/ nucleus a | nfe[rred fromelectronic annotation /1/ NG Nf4_004726 //
GO 0005634 // nuciNEU€m™ /antihpdy’ qngompasacgiany @ntinadypothpolygaraband sREPS2 NM

003739 a (50meAe&6ma), bl frhgrmemanrerdetl, #om dnyl dHiBAr $clet OBLAAKIE GhiigRfAY | @ NM
OAKRIC3 r10 4 020384A % :0005?,86 L. rpl asina menbrane // inferred’from
el ectroni c afiBPERt Scludgppaut {indationy singleshai awipdies (see e.g., Bird et al.

1] 4 ekoeaiis s e kot syt o4, 00
ref.Q0: : r uiar:region // inferred fromelect.rdnic. on
noPl GR G_DNZU%\@&%@%S%%S/ e@?l%ﬁ"é“?%. is berein incorpeiatehRnigtereneindsr ed from
el ectroni c agmpétgy,idomai dntibodieSHRILEASAES. Phicht 6,291,158 6,582,915
Qular..regiian // inferred 'from

.1'99232.//.,.Q: . :10. 0557; 4xvy.

el ectronic %%%%8%?/6?2%1%55% 4%/ eAtitPievichhisthesrin igpeposied by . st at enent
/'1/ NM 01326rkid?edRGR1t8 edlirkty) INSndbodios. (bée, (. 0L X 61768085 _Which is herein

i nenbi angf fi.nf errreg%%tr)om el ectrogi c .annot a(ggo,% at _,., CADPS2 CML31-

11 2069271/ 'CLYPRGIYEDRETerence indisanicahd. #IUPIBGHIEsT S8 e -r ed from sequence
or struct_. \BW20072059782SWRzhNvhéeblinGstpdratdd K50eRIORE3A itk/enfi@ingi menbrane //
inferred from el ectroni ¢c annot at C4orf 18 NM 000667 // @0: 0005737 //
cytoplasm |/ i nf gheq8mt F4Hm; ' N | / 024010 //

GO 0016020 // nenbrane /eﬁmflbﬁt?%ﬂereﬁa%%% gﬁgg%(? g%ﬁé‘crﬁééﬁ%ﬁg\talwo%ﬁ 1/ 1UGT2A3
FAMLO7B NM_08MURebUlin Pratein s 628 been ergiesaied ko bindtq a dasired amtigenr ed from

di rect assayGidniphd M AMB3dRIiKd mERCOR MERG/ W@%g@gg@@,/ﬁbniﬁe&fn@(}$§! from

direct assay //[ NV 00537MYO1A NM 007127 /1 nucl eus inferred

from di rébt  @a8s YO PPPORRBIY 7 which)i§ herelp ingorrmiatesinoEisrem@m nGB3TERLY )

cyt opl asr na Affi h S / L 30
/y,P80005576I§Lf?6§§?ér0_{as§gﬁlgi’g'? r?agb?tgﬁ& }5 isd_ﬂjﬁci\l Mrh %@é?ﬁ%%"’?%%&%?@ /1 F5
NM 178135 / /'€8Tersedn 43 enjiredy, %Rgb‘ﬁéf*%- €9, Y.5. Raient Agplicatipe Pablidagen
statement //N&WJ004/018bee) MbiHiis FRYROPESABrdd bRRRIHEA ifsGsHiRtly) Not
recorded ///, NM 0052(287 TEP| 1114 003226 // GO 0005576 _/n/. extracel |l yl ar
region /1 t rAUEaNISISa %Gy Ust-dtalertNo- 7.2691297, wivch sibergin/incarporatssimgs a
endopl astd ¢ reRirérgel iuﬁfk/ehtiﬂegw,emﬁlﬂdrsf(%@é[‘ 1y I eg. %‘féﬁ%_})ﬁh@ﬁ%ﬁ%ubmnon

2012/ 044992PCT/ Q54323 NM 053277 /] GO 0005737 // cytoplasm//
inferred fr dﬁ-seggégﬂtéﬁggo%ﬂﬁb‘ihdﬁih@@? ncoperated Ry refsresae iy iscerivets). 57. 0

|1, extraceaudraidVersaseied! seé,le.d.n0es. megerft ORGSR PLBKAioAINEELB1L2 NM 021255
/1 GO 0005829 L/ %55 ol ./1 inferred fromelectronic annotation /1/[ NpELI2
NM 001651 / FO€HY Ahjigh 'EHHE?S%H%GWQO’?‘@PMP%%W% in % ePtirely)  r om |
el ectronic ann AQPS5 [N14_012338 // GOmenbrane fraction /1 traceabl e author
st at ement / 1/ TSPARe 1grmNigy i oely” @S WB03BTan,/ refareld anyaagerd ttadisent / ./ no

bi ol ogi cal dREAmaMaItbablge Kikragé: 1260 C8orf54 ATADA--- NM 001025616 //
GO 0005622 // intracellular // inferred from el ectroni.c annot ati ARHGAP24

N14_ 007011 // 4, leus [/ inferred fromdirect assay /1/

NM - 007011ABH8§98%%%§‘1 C&é.“.gfé’%w_’cﬁ? ﬂhﬁi‘?"ééi%é% SpallPERART ul ar r egi on
/[l inferred fromeliCtiiinic annoJCXCL5 NM 181337 // GO 0005575 1/ cellul ar
conponent // no biological data avail abfe /DCDC2 NM 007011 / GO 0005634 /
nucleus / inferred fromdirect assay /1/ NM 007011 ABHO2 V711020826 // GO
0005887 .// integral: to plasma nenbrane Il inferred fromeleCron.. ;SYT13
HKOC1--- NM 018414 // GO 0000139 // Colgi nmenbrane // inferred from

el ectroni ¢ annot ati onST6GALNAC NM 000507 // @G0: 0005739 1/ m tochondrion
[linferred fromdirect assay /// NM O FBP1 I NM 007310 //

GO 0005576.//eiitracAular region // inferred fromelectronic anri oL1FR ,NM

PN NNA NN A T NN NN NSNS oA o o o o o .



NM 003280 // GO 0005861 // troponin conplex // inferred fromdirect assay
/1] EN NM 007072 // @):0005575 // cellular conponent /1 no biological data
avai | abl ewOIbi2AR499R1 001145319 // 60: 0005737 /1 cyt opl asmcirfuseorfiess3esl from
el ectroni c annotati onPLS1 NM .. 016315 // @0: 0005737 // cytoplasm//
inferred fromelectronic annotation ///GJLPI NM 016132 GO 0005634 1/
nucleus // inferred fromelectronic annotation /// NWEF2 NM 015993 //

): 0016020 // menbrane // inferred fromelectronic annotation /// PL1L2P

Corf36 - | NekdioRie st QRat/id d%@g%@7@£ki@3@éw§el lular region // inferred
fromelectrOnic.a _|I 17 NM 002349 // 1 0005887 // integral to plasm

ey o |l o in gg?@géipﬁaéi&gﬁig@%gég%g’/]ﬁ%ﬁg%ﬁg%’%?ﬂ%gg’z% N14_015419 11 .

GO 0005576 [ funetanahadivitylbhthergege @n its pratéie prastiict inanbielogicar systemn,ango - ,t, xR

NM 002867 | f 1/ Inferred_fromelectronic
annotatio _: &%g%%%%gg\ggl%gq;ﬁ%t%gp$§%%1/ nucl eus // inferred from

| ect [ tagi J/[/ E 1RF8 1141,4 0020067/ (0:-0005576 /1 ext |1 ul
Feqi on 11 not T ecHGBEN /A55 ) DG A3 oreI RIS DA BV 68005686 //
pl asma menbr teeeBigenk INEBI Bdfdrémid SdREhEQNM_GINBAt 2 hadlbdRdeMalidr 7A
1Nn?, 600, 05, 11LG 0]1: - 0,.016. 020.//, .. Mernbrar |% & riferred_from. el ectrani
c..anriotiti8°Hre9yqtesinpaRPr NordliRsyede 0 eptPIBbYSEYE) 1/ ni t ochondrion //
inferred fromelectronic annotati onGLDC NM 001146274 1/ GO : 0005634 //
nucl eus /1 inferré® terphiecaapatiole delivenvehicledras UseartErein NI 10D / / .
00: 0005634 / hnyiaKddrdidly ‘comipafisik '8Rhpblhmhdl / CDHE6 NM
003774 GO oo%difségi,epl 4ic mFa_)nII)rar?e POyt 4iFari 8o detiodbl eGSO N4
N14, 017549 1yduAim@sione micrecapsulege midrepatticles gaoeparticles, einddigosores.
el ectroni ¢ annoJEPDRL HI STIH4C --- NM 174858 // GO 0005737 // cytoplasm//
inferred from el €ldterterm imagimgtradietyh) as/usbiberdin, 08ROt dn adent H2PbaBde | |
cytoplasm// ,j r 4 troni c annotation ///ALDH3A1 NI 4 019111 //
00: 0005764 /7&%@%85%8&%‘?@ 'ﬁk@%rﬁé $ 0% %i rect assay /// NM 019111HLA- DRA
NM 01.4936 /1 GO_0016020 // nenbrane // inferred fromelectronic annotation
/1 TENPP4 NM 030622'° 1P (AtiRed rey3aplatisn depisgdiieseip sefarataite fanationak r aceabl e
aut hor st at ernrvaldiZSis, MG 0PRTEaGels é%@ﬁ?&'ﬂéﬂh@%ﬁé‘%ﬁ@ﬂiﬂhb’liﬁﬁis&?&' on: //

interred from..electronic anno' 118 11 00620,

000561Ss bace!TIh 7 PEEPGO0RIFEH MeaRs. da9ag embodimgnbicalispre8azed/ty 00: 0005575

/1 cel | ul ar _gextimenenith 4lcylotoxt MbRY), 63, EcRYAbdiallhexpsRnNM . . 019053 /1
inferred frogmel ectronic annotation /// NEXOC6

GO 000014Ss /. exocyst ./ ) '

NM 000777 / /d'Eﬁ.’x“Sﬁ%%ﬁ‘z/’ agme dui deseieed Brlyanavamt Al Gepeaisr QP% r om

el ectroni c agEPRIZS INGLHD éRbbdiner?d) cOROHRRAemicalp oL PRYicaR BbaRe //
inferred fromelectronic annot@st FEEMZ N}¥I ?01307 /1 G00005886 // plasma
menbrane // §Ar &Y FOHCTPBMASPIEEL ABiaTien JARBIreayency Bolalipedaser#biationo: 0005575
1/ cel l ut@r ogaverdbldtionDorybgenieghlardn, irmaPatatiod) bRerhic&CAMNNG? and
114.1.1. 9. 54%. iﬁ// GO 00.05.576 11 ext I’EBEI ul.ar regioninferred from

el ect roni c: ofiR&Ke-, [ho0e RigmAkDY PEIOPAINRIL GBS 891HON PNRIGY iyiadiorgquensy er r ed

from direct elestiyaliclireNMpb5E®HUSHEGMY RR3R5Thé £IcBPicARBRAPMEY be

cellular _co ?n?n(iﬁ// né bi Pl $%I cal d‘?Ptéa avtai | abl e. / NME5 RARRES3

UNL4. 20, 70. 15699043 Rig1es Bype OrSiRusaldhl Ware Orms g Waverm 1 lerdeshi

annot at i on /whvel#AisADLaddiioh, HRldABED chrreBh H0REIGS4 ablatiowiEleart // traceabl e
aut hor siat engnt /[ NM 0011NE NM 021069, // 300005634 // nucl eus // :
non-trac %bl %Wﬁ%‘?‘"é’f%&ék‘r@ﬁ'?%ﬁa géﬁi@oﬂfegévm_e?%@ewaxbm 0005622 | f

i ntracel | ul asonipgroimitedrdueidg theoablationgebdceassAlerhativeNVirE3adNémbodiments,

| N14 _030923. 00; . 09%$020. //.roenbraneE inferred fromel ectronic

annot at | on /44Iat!on (BN E3Y ARie113° (78T ¢ & Rlegar Q{fé@%&tffifqeﬁi\{v? or more

br anef f i nf erelectrddesyinivalichCtaserihe SXTdrh fldivs 060ERE thé eleréd¥5634 // nucl eus 11
inferred fromelectronic annotation /// NHNF1B NM 000511 /1 00: 0005794 //

Col gi appar at us Hhelié@e SaRhisie BUAFEN, aghaé@ﬁ@mn,/référsNMaFrhgé’s‘ﬁ%lﬂusﬁ@Ah45 ENCY

000570 //ektracel|Uai: redion [/ inferredfromel k-ironic anno _JANG

NM 02410%0 / 10" @506 60884 18- ) AJ5P 4 RRPle et eyl t9 reaimant by ABmgeNnNnot at i on
I MLPH TEX1dr d fdtdrdriczovadieltheOh £0Vebidbdly bexh eagbidhebar region /Ltraceabl ei
aut hor: statenent /1CC128 NM 002116S 00: 0005765 Laysosomal nenbrane a
inferred from el ectronic annot aHLA- DVB1BNM 005727 // GO 0016020 // nmenbrane
/1l inferred fromelectronic annotation /// I NM 016245 GO : 0005576 //
extracelltular region // inferred fromelectronic anno NM 014646 /1

00: 0005634 // nucleus // inferred fromelectronic annotation /// N

NM 012156 // 00:0005737 // cytoplasm// inferred fromel ectronic annotation
/1] NM 000771 // 00:0005783 // endoplasmc reticulum// non-traceable

aut hor statenme 1NM 004864 41.00: 0005s76 eirtraCellular region /1 traceable

e B NN AN AN NN NN NN A NN



NM 020770 GQ _0005923. Jlght jpnction/i non-traceabl e author statenent/a
NML003786. /. 1 GO 0005624 1/. Menbrane fraction 11 traceabV2

i . Jt hor \$oavevwhmat /// I n certain enbodi nent s pCtalskoigwsizace
poI ypeptides are targeted that are highly expressed in the Barrett's
Esophagus progenitor cell but not in gastric cardia cell progenitor cells
that nay be |ocated nearby. The gastric cardia cell 5 progenitor cell
descri bed above and its nmRNA expression profile conpared to the profile of

the clonal popul atig@rRf pIBﬁ;Bé’t@ﬁtt' as ugépﬁé]éﬂuu?ef&rsqgﬁ@térﬁ%r pRIg bﬁl‘tor—E‘%hl e 16
shows the nmRNA from glene hat were nost highly expressed 1n clonal

popul ati on othaigrGapable ot difternigting 'ﬁf%@ﬂé’rﬁft"@ﬁ theee gt Biprsresdodeym.he i sol at ed
squanous cel heRb@SRNbricdiodesl the sequences of which are each specifically
i ncorporated herein by reference to their respective Ref Seq Tr anscri pt ID

Synol i - st CoRA LR\ i and R R R PLORRARY S 0o0a0s

/1 GO 001502that js dapableaxhdlff/etentlaﬁ@m&:dnt:lmplmhebe@esr oni mntaﬂmﬁlaageison NP4_021814

/1 GO 000578 i r i ni c ann

N14 004063 /% ﬂ%ﬂﬁ@@@@%qﬁg"? Cgﬁgff%ﬁgr&an@o/rﬁé& ¥ g"(rar edg\mr%%g@ '%f ronic
annotatio NM:mggstagezampleomeroamﬁmeﬂc stemaoellepl asm // inferred from

el ectronic annotation NM 15231 1 /1"G0O 0016020 /Lnmenbrane./Linferred _from
el ectroni c annot atneq@rrﬁ/éhdzi 120893 uddd r@elﬁ%ﬂﬁo & stedy boprogémot cell Nf er r ed
from el ectropﬁg g.ﬁt ation./ 1/ NM 205860 // 00: 0005634 // nucl eus 1/
traceabl e au fandiferentiate intp twe Jypes, for example, lymphoid or myeloid

INR. .. 0240. 1s@nildshg; 60i fk) 20 _11,iriibrano Il.inferred From

el ectroni &rinotati on NM 006547 1/ 00: 00056341/ nucleus // inferred from
eleot ont o Aot SHichh ol beORBHRd, R ARIRY Borebi6 LPEN A
~001040105. / P ReetenninsEGEdl, wheit thacxpregsian is atdpasi 5 parcémpétheeakpression
.frOn_el ect poghiin imtidMef06111// 00: 0005739 // mitochondrion /1

non-traceabl e aut hor staterrent /1/ 1 N1_1334591/ 0:00.0557_G

/1 _extraCeliular I |nf,,erred rom el ectropi c_anno. NM.018

00> 0005622 // |nﬁhge§er{‘] gatlyg” F‘%P%‘?‘i%‘?{eﬂn §itq ﬂ},ete%%sggpn/qf/angﬂlgﬁ/* | i 4M
006183 15.000086&5’76 q ¢ellewhemrelhletdxpresmeaIusallesé thani Inperc et df theom

el ectroni c_a Oalagbaﬁlﬁé /é% G0 0000139 // Colgi nenbrane // inferred
from el ect ron| c ANRO 5 54/ 1 00: 0005737 // cytoplasm// inferred
fromelectronic annotation /// |INM_.002380 // GO 0005576
itextracellular,reoion // inferred fromelectronic anno NM 0011140116 //

00: 0005626 // insoluble fraction 1/ inferred fromdirect assay NM 014899 /1
GO 0005634 /I E¥emplary Embodiments! from di rect assay /1/ ENST000003

NM 015990 // 00: 0005737 // cytoplasm// inferred fromelectronic annotation
/111 NM_00384MolécuzBIghstive b CplisResporsibleXoe theé Esbpldgeatl from el ectronic
annot at| I\ﬁbgogeﬁlo /1 00:0005737 // cytoplasmit inferred fromdirect
assay // NM 015419J/ 00: 0005576./t extracel | ul ar
renion_iLinferred from el ectroni c_anno MXRA5 NM 030752 1/ GO 0005634 1/

nucl eus 1/ non-t rdedussent flventen isbasedrimpant.|on thRigRooBMYItEY B Uigue1 74858 / 1
00: 0005737 / I i I %p‘f’d% ///AK5

NM 002118 / 1’6%‘&!6%550%%%@6 eﬁgﬁﬂ%ﬁge"fsr?g@ @gﬁg&ﬁ&ﬁ% err ﬁy)wérlgﬁ el ectronic
annot al LA- DVBSARNRORA and gfﬁtr'e@demm@oma Eranepirient @anpsis@fiRNA // traceabl e
aut hor st at ea@%aayaacmms@,amw 1RO ARRRARCER b PbliRbHeRi / T nfer red
fromdirect assay NASNS NV1 144975 nucleus // inferred
from el eet ro‘i’l‘F‘E,o"ﬁFWB?‘atf‘P%C?'?S/haES@%'”RM“G@EQ‘@HS'BV‘atGCﬂ dOG@G@E'aﬁ ja

intracel | ul a;ﬁunﬁrserldﬂb@ﬁé@weefer.a@mmbe%b@mb%p@égmtaa irPRe eIk, Wisted?$933 /|

GO 0005634 // nucl eu inferred from el ectroni c annotati onNAICF NM 138737
1/ 0 001602%)39‘95%%'5?%%89?93 (spiriarth OB heBlears ot FNdaH @A EBBPS/9L  HEPH

| NK_000313_, 1GihdSéthierbed bieatiicingel ddcha eélﬁféﬁll ihcorporated herein b

1. non7tracea | e, aut hor. st at er g § 042483 // 00: 0005634 //

nuch aus 11| HRENEHORDRTSPPELE FRISS TRIPCTRLD SYISRGHETS Jelormagg toyt of oxi ¢
moi ety 30 subd akdfe diagnostieally forttheidertifvatsn of thesepiimiieaepislial aiudi ng,
without limtation, radioactive isotopes, chenotoxins, or toxin proteins.
Sui t abl e radi oactive isotopes include, M thout limtation, iodinel3l,

i ndiumt1l, 10yttriumm and lutetium''. Suitable chenot oxi ns i ncl ude,
without Iimtation, anthracyclines (e.g., daunorubicin (formerly

daunonyci n) and doxorubicin), antibiotics, taxol, cytochal asin B,
gramcidin D, ethidiumbromde, enetine, mtonycin, etoposide, tenoposide,
col chi ci n, doxorubicin, daunorubicin, dihydroxy anthracin dione,

m toxant rone, m' t hranycin, acti norryC| n D 5dehydr ot est ost erone,

. o T v



the agent fornul ated together with a pharnmaceutically acceptable carrier.
Phar maceuti cal conpositions can be adm nistered in conbination therapy,
i.e., 10 worthizmgdvoai t h ot her agents. As used herein, "plraTsec@aanssas |y
acceptable carrier” includes any and all sol vents, dispersion nedia,
coatings, antibacterial and antifungal agents, isotonic and absorption
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conbination with one or nore further |inkers. Li nkers and their use
in preparation of conjugates of oligonucl eotides are provided throughout
the art. wonoexampke, see U. S. Pat. Nos. 4,948, 882; 15 PCHAB2¢16/H554323
4,587,044; 5,512,667; 6,335,437. 5,541, 313; 4,667,025; 5,574, 142;

5,545, 730; 5, 254, 469; 5, 684,142; 5,552,538; 5, 245,022; 5,770, 716;

5,580, 731; 5,112,963; 6,096,875; 5,486,603; 5,608, 046; 5, 391, 723;

5,510, 475; 6, 335,432; and In one enbodinent, the |inker may
conprise a mucterc acid nai Tpi T Wi GladidetSectidee o] end of one strand 20The
term"linking noiety," or "linker" amduggeiehesei nlis generally a bi-

functional group, Gnavd ecul e or Conpoprkin)lgammay3 cop al entNWOmzimon coval ently

hao f\ﬁ\l"\l

bi nd -t he nu¢tete "c=4d t+herapeuti-e—to ufmhe CP—otety—Fh gt bi-Aldi ng
may be at both or onIy one end| of tHE I"l nker . V\het her ?\h a?ure of |bi ndi ng

to the nucleic actahk t herapeuti L and ceboridnBidyase 8 1 T hemm oymbent or
noncoval ent L the linker itself 25may he | ahile s_used herein the tlerm’
“labile" asfit app | i nkers néa aﬁ? the |inker is either
4 - .
tenporally ¢r spat P%ﬁé‘/&@{" bl e| f or }F@ﬁ df°ni tle period or under certain
envi ronment al conditions. For exarrplpagenaom/:abl e Ty nker may Tose integrity .

at a certain, tin30@2dEpRkature, pHCipIoesalgess or| undemMMai1Té42 ai n magneti C
f|e|d or el hot v i~ £1 A1 A The rbhaiil t n-F Incf |n+ 1ty haoilna tha co rance

LUl T TC 1 A\ Bav LILILAYZ T ALY I uu A3 u\.av\.a
of 30 the cénnecti™s@ between the nudPBIRZid t hef apeum R one or| nore
CP noi eties Suitabl'e Ty nking noi et es or [inNnKema/ bowGhisde,/ but are

not limted|to, divalent group| such regreiledyl ene, cycl odM9diesro3s dryl|ene,
het er ocycl yl , het%ﬁ"bearyl ene, ahd t h&aueHlien dpricabl es afWM 8%¥8escri bed

herei n. 5 C/—tmagrng Mthods taiTared FU%WMO&? ;

provi des nmethods dear | magi ng net apl asugadee. 9., espphagesl omebapl asi d). The
met hods of the invention generfplly conprise adni nj i ject an
effective afount of an agent that specifically bi |nds t 0Qﬂé§'~151%€(rface

pol ypepti de| encoded by one of fthe genes set forth in T 1 33/1/31/(3 5,] 15 and

16 and Figufes 9-1 1, and visuglizi rgkeNdnagent. [In a @@ﬂe,pl enbqgdi nent,
cell surface prot@boesijasik used| t hat 1asoee1dod deae ent|i al | yxwpwﬁezsed in
Barrett's e;onhagug P ogeni torl cells and sguanous cell nprogenitor _cdlls
and/ or gastfic cardia progenitpr cel]s wAr\” ent that ﬁé P8 ¥'he (desired
cell surface polypeptide is sujtabl e,j§ﬁy4% n the i@t , pf the

invention. Buitablaesggents inc|ude, oMt hout I [ n1 tatl on xRragysidzodi es,

-

apt aners, pepti ides, cell surface recept or | gandq, ar small ol F‘(‘ll' s. In a
preferred efbodi rKﬁJE'ie the agent is an _antibody, anti bo@%}-%iﬂ?ow/ecul e or

. mucin 1 . {3 9
cell surface receptor ligand. | n sone enbodi nents|, the I's |inked

(coval ently|or ndpxeoval ently)| 20t O cafipléxmeegl Ng MOl €Ty w_bewead 1 tat e
detection of—the agent. Any inmging npiety is suiltable for use in the

met hods of |he i ngention..inclludi ng,ssgﬁ"tgmgtel iniftation, positron-enitters,
nucl ear magpetic resonance spijn probes, p |caIIy vi si bl e dye, or| an

optically v|sible particle. Sujtabl eotmmmtnrvmm),em tters 1nclude, wthout

limtation,|positron emtters [of 0X #fying ghatnepgen;, i ron, carbon, or
gal lium 43K 25 52Fe, "Co, "Qu, "G§ sy ¢anemper3) 1051 1311 132%| or
99- 1c. Suitpgbl e nucl ear’ magnet|i c resonance spi n probes ¢ ﬁ%ge wi t out
limtation, | 1ron chelates and |radi ogahmaénicdbaly@d §S Of gadol i ni um or
manganese. I n certain enbodi nerid SABAb&EI ati gn t echni ques are uged in
conj uncti on| wi t h 9®gi ng net hods di $EPRERI herei n. For N #8B1%, the

expr essi on [TETReTggz30uestribed ereipdism/aRteyethe amraﬁg%r%e—rﬁage or
otherw se vjsualize netaplastijc cells and facilitjate therr ablation.| The
types of ablation technique tihat t@@hwquGQEthat be used in conjundgtion
wi th imagi ng.or other visualizatlon ﬁﬁ‘ﬁﬁh "gscri bed herein incljude
radi of requephcy, |aser, nicrowave, CcE}Q gﬁlhernal, chemical, and |t he
| i ke. The apl ati g@nd10be may conforﬁkhgﬂ he "abl atli on eRgf ghosfPUr ce. |For
exanpl e, an_endoscope with fiher aoptics can be used to 5view the opdration
field, and fo hel%"péel ect the |ar eas  Pearndbl at i on [based \Wh1%2R@® det ect|i on of
one or nor e markers described tere. D—Dragnosticvethods—n—another
aspect, the invention provides nethods for diagnosing, or 1lOpredicting the
future devel opnent of netapl asia (e.g.,24esophageal netaplasia). The net hods
of the invention generally conprise neasuring the expression | evel of one
or nore of the genes set forth in Tables 1-5, 15 and 16 and Figures 9-11 in
an epithelial tissue sanple froma subject, wherein an increase in the
expression level relative to a suitable control indicates that the subject
has, or 15has a future risk of .developing, netaplasia. In a preferred
enbodlnent ceII surface protelns are used that are dlfferentlally
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consequence of Cre-nedi ated diptheria toxin A expression (Fig. 5b). In
accord with their rapid expansion, these cells also show high |evels of

Ki 67 i ndiwatzniee4ado2cel | cycle progression (Fig. 5c). Ovecaluszoiiioss323
progression of this Barrett's-like nmetaplasia in the DTA-Kai 4Cre nouse
underscores the need of these retained 5 enbryonic cells to access the
basenent nenbrane for expansion, in turn, nmade possible by danage to the
resi dent squanous eplthella Taken together t hese data denonstrate that
retained e t's-1ike nmetaplasia. 10 Exanpl e
6. Gene expression of Barrett s Esophagus Progenitor Cell Comapred to
Squanous andv@astric Cardia Progenitor Cells. Expression m croarrays
wer e used to cg are the m RNA expression of an isolated clonal population
of Barrett's %%hagus progenitor cells and a clonal popul ati on of squanous
progenitor cmrlé®. The results of this conparison are 15 shown in Table ZZ,
bel ow. Table ZZ Gene Synbol Ref Seq No. p- val ue (Attribut e) p-val ue
(Barrett's v&P<“6quanpbus) Ratio( Barrett's vs. Squanous) Fol d- Change
(Barrett's Vf{etopguanous) FABP1 NM 001443 2. 34E-09 0.085908 1.47483 1.47483
CPS1 NNL00112263 3 2. 60E-07 0.010034 0.434438 -2.30182 FABP2 NM 000134
5.39E-08 0. 38615 1. 1980241, 19002 PRSS2 NM 002770 2.27E-05 0.566736

0. 808094 -1.%@%&% KRT20 NM 019010 5. 33E-07 0.149126 1.44708 1.44708 DWMVBT1
NM_ 007329 7. 5 9 0.774347 1.03935 1.03935 SI NM 001041 8. 23E-09 0.022277
1.43479 1. A34%&mMBIP NM 000253 2. 97E- 09 0. 003091 1.54794 1.54794 RBP2

NM 004164 2.0Q8E-07 0.080011 1.42961 1.42961 MI1 H NM 005951 2. 21E- 06

0. 833756 0. 957428 -1.04962 CLCAL NM 001285 _ 1.94E-07 0.284001 1.20283
1.20283 KGFLER HR 003670 _ 7. 43E-06

Hepacam?2
cd177
kcngl
sgms2

rabl17

Table 3. Genes upregulated in cells of the squamocolumnar junction of the

stomach.

Gene Symbol Gene Title

similar to long palate, lung and nasal epithelium

LOC632073 /// U46068 carcinoma associated 1 isoform
Ltf lactotransferrin

Defb4 defensin beta 4

Ugt8a UDP galactosyltransferase 8A
Mcpt2 mast cell protease 2

Onecut2 one cut domain, family member 2
Mcpti mast cell protease 1

Geg glucagon

Cldn7 claudin 7

Calcb calcitonin-related polypeptide, beta
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0. 685646 0.906698 -1.1029
1. 56122 GSTA2 NM 000846 0.000164 0.018224 4.07423 4.07423 CDH17 NM 004063
3. 78E- 09 WOQAB/@7F992. 55456 9. 55456 Cl7orf78 NM 173625 0. 0002520.1/5803294

0. 905833 -1.10396 GPR128 NM 032787

NM 004617

GUCY2C NMD04963 3. 89E-09 0. 002247 1.56122

3. 01E-08 0.009887 1.4728 1.4728 TMASF4

_ 1.49E-08 2.71E-07 14.0435 14.0435 GJA1 NM 000165 0.000666
0. 000192 0.04303 -23.2396 OTC NM 000531 1.40E-07 0.000185 2.93928 2.93928
BEX1 NM 018476 3. 43E— 05 0. 947974 0. 983379 - 1. 0169 HI STlHlA NM_ 005325

4.36E-09 15. 251
82 BTNL3

1. 95E- 07 0. Ogt :
15. 251 LOC2034 NR 002763 1 () . . .
NM 197975 4.|88F206 0. 027782 ]G68628colplEBER8I0DRY1IIL2P2 NR_
0.228149 1. éF%T%;I 64931CFE Brostate and testis expresse
Wifdc2 WAP four-disulfide core domain 2
Rgs13 regulator of G-protein signaling 13
Muc4 mucin 4
Apob apolip;oprotein B
Gm14446 predicted gene 14446
U46068 cDNA sequence U46068
Cdi177 CD177 antigen
Itih2 inter-alpha trypsin inhibitor, heavy chain 2
Spib Spi-B transcription factor (Spi-1/PU.1 related)
Krt6a keratin 6A
F5 coagulation factor V
Hamp hepcidin antimicrobial peptide
Sling schiafen 4
transient receptor potential cation channel,
Trpm5 subfamily M, member 5
Sbink12 serine peptidase inhibitor, Kazal type 11
Hsd11b2 hydroxysteroid 11-beta dehydrogenase 2
gamma-aminobutyric acid (GABA) A receptor,
Gabrp pi
carcmoembryonlc antigen-related cell adhesion
Ceacam1 molecule 1
Cidn2 claudin 2
BC100530 /// Stfat cDNA sequence BC100530 /// stefin A1
Siglecs sialic acid binding Ig-like lectin 5
Reg3g regenerating islet-derived 3 gamma
Gsdme2 /1 gasdermin C2 /// hypothetical protein
LOC100045250 LOC100045250
2010205A11Rik /// '
Gm10883 /// Gm1420 /// RIKEN cDNA 2010205A11 gene /// predicted

03561 0. 000999

Gm7202 /// igk /if 1gk-C /1

| Igk-V28 ///

gene 10883 /// predicted gene 1420 ///
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0. 513199 -1.94856 RGS5 NMD03617 1. 02E-05 0. 025869 1.76086 1.76086 CPVL
NM_ 019029 1.05E-06 0.005975 0.643632 -1.55368 DSG3 NM 001944 7. 14E-10
2. 84E- 10 WOQa210449982. 1708 TMASF20 NM 024795 3. 07E-07 0. POTAS201.103646
1.17546 SLC38A11 NM 173512 2. 05E-06 0.431078 1.12989 1.12989 ADH4 .
NMDO0670 2. 50E-07 0.005823 1.58646 1.58646 CEACAM6 NM 002483 3. 08E- 05
0. 001177 8.35385 8.35385 SYNPR NM 00113000 3 2. 23E-05 0. 348375 1.22134

1.22134 ALDOB NM 000035 2. 00E-07 2. 93E-05 3.90662 3.90662 FAML3A NWMD0101504

|8 1.50218 ATF7I P2

p588 1. 31E-06
0. 748349

5 2. 05E- 05 OfgithBiioahs 15247 1 15247 —StCH7A4—NM005495—4—81E- 06 0. 237349
1.23116 1.23116 CACNA2D1 NM 000722 9. 75E-08 0.00453 1.502
NM 024997 2.[1REp 05 0. 759455 () p@4ERRIbast pteGB83 MEPLA NM 00
0.075815 1.3 éxpi ) extracetiular proteinase inhibitor '
2310038E17Rik RIKEN cDNA 2310038E17 gene
_ solute carrier family 6 (neurotransmitter
Slic6al4 transporter), member 14
Fcgbp Fc fragment of IgG binding protein
Agp5 /// LOC100046616 aquaporin 5 /// similar to aquaporin 5
Naip5 NLR family, apoptosis inhibitory protein 5
Gm10883 /// Gm1420.///
Gm7202 //f Igk /I \gk-C /I
Igk-V28 /// predicted gene 10883 /// predicted gene 1420
LOC100047628 /Il predicted gene 7202 /// immunog
Dclk1 doublecortin-like kinase 1
Stfa2l1 stefin A2 like 1
potassium voltage-gated channel, Isk-related
Kcne3 subfamily, gene 3
Pcdh24 protocadherin 24

igh /// \gh-2 /// Igh-VJ558

immunoglobulin heavy chain complex ///

/// LOC544903 immunoglobulin heavy chain 2 (serum IgA)
Stfa3 stefin A3

transient receptor potential cation channel,
Trpm5 subtamily M, member 5

igh /// \gh-2 /// Igh-VJ558

immunoglobulin heavy chain comptex ///

11/ LOC544903 immunoglobulin heavy chain 2 (serum IgA)
Igj immunoglobulin joining chain
Gpa33 glycoprotein A33 (transmembrane)

Also provided is a subset of genes from the human isolated clonal

population of Barrett's esophagus progenitor cells (set forth below in Table 4,

the sequences of which are each specifically incorporated herein by reference to

their respective RefSeq Transcript ID numbers). Each of these genes is
expressed at, at least, 10% of the expression of actin in these cells. These

genes were determined to be useful diagnostically for the identification of these -

cells and/or as target molecules for therapeutics designed to kill or inhibit growth

28



-1.33628 ZGl6 NM 152338 _ 8. 01E-05 0.648568 1.11182 1.11182 REGA NM
00115935 2.83E-08 2. 50E-07 11.2549 11. 2549 2 MUC17 NM 00104010 5

1. 67E- 06 WO 288/@%993. 67432 5. 67432 LGRS NM 003667 _ 3. 55BCOUSR01000603
2.01122 2.01122 PRSS1 NM 002769 _ 8.44E-05 0.161547 1.42939 1.42939 SLC2A2
NM_ 000340 3. 42E-06 0. 079066 1.35541 1.35541 PHYH PL NMD32439 1. 38E-05

0. 065554 1.46452 1.46452 ACE2 NM 021804 1.43E-07 0.000437 1.8846 1.8846
CCND2 NM 001759 5. 19E-05 2. 30E-05 0. 091416 -10.939 SULT1IE1 NM 005420
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1.87E-05 3. GBF&Qnting metaplasia (e.g., esophageal metaplasia). However, it should be

appreciated that such methods and compositions are not limited to diagnosing,

5 imaging, treating or preventing metaplasia, but can be can be used more

generally for diagnosing, imaging, treating or preventing any disease arising

from or containing cells that share the molecular signature disclosed herein.

Such diseases include, without limitation, dysplasia (e.g., esophageal and

gastric dysplasia), adenocarcinoma (e.g., esophageal, gastric and pancreatic

10  adenocarcinoma), pancreatic intraepithelial neoplasia, inflammatory bowel
disease (e.g., Crohn’s disease and ulcerative colitis), and micropapillary

carcinoma.
Table 4

Gene Symbol Accession No.
GSTM4 NM_000850
SLC16A4 NM_004696

CMBL NM_138809.3
CEACAM®6 NM_002483
NR5A2 NM_205860
CFTR NM_000492
GCNT3 NM_004751

15 Also provided is a subset of genes from the human isolated clonal

popUIation of Barrett's esophagus progenitor cells (set forth below in Table 5,
the sequences of which are each specifically incorporated herein by reference to
their respective RefSeq Transcript ID numbers). These genes are upregulated
in Barrett's esophagus progenitor cells when compared to their expression in

20 squamous cell and gastric cardia progenitor cells. These genes were also
determined to be useful diagnostically for the identification of these cells and/or
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preventing metaplasia (e.g., esophageal metaplasia). However, it should be

5 appreciated that such methods and compositions are not limited to diagnosing,
imaging, treating or preventing metaplasia, but can be can be used more
generally for diagnosing, imaging, treating or preventing any disease arising
from or containing cells that share the molecular signature disclosed herein.
Such diseases include, without limitation, dysplasia (e.g., esophageal and

10  gastric dysplasia), adenocarcinoma (e.g., esophageal, gastric and pancreatic
adenocarcinoma), pancreatic intraepithelial neoplasia, inflammatory bowel
disease (e.g., Crohn's disease and ulcerative colitis), and micropapillary
carcinoma.

15

30



NM 138933 7. 40E-07 4. 35E-05 3. 6505 3. 6505 | GF2BP1 NM 006546 1. 50E-07
0.001471 1.46936 1.46936 TSPAN/ NM 004615 0.000601 0.978363 1.00601 1.00601
CEACAM/ NNDQOBAB®93. 74E-06 0. 064122 1.28262 1.28262 MPBTNISR@ODIBRIL 7 3

4. 65E-06 0.000341 2.52787 2.52787 CFlI NM 000204 _ 8. 87E-06 0.000331 3.21941
3. 21941 SLC10A2 NMD00452 6. 69E-05 0.141134 1.31867 1.31867 UGI2A3 NR_024010
1. 48E-07 2.25E-06 7.27273 7.27273 | FI TML NM 003641 6. 18E-05 6. 04E-05
0.139414 -7.17288 TMEM2O NM 00113465 8 0.000102 0.498743 1.12714 1.12714
TNFRSF11 B NM 00 e 5- 34E- 05 0. 000327 3.09331 3.09331 SMOC2 NM 022138
8.35E-05 0.047803 1.51645 1.51645 TG-BI NM 000358 0. 000306 8. 74E-05

0.107698 -9.28521 GPA3 05814 0.00014 0.144044 1.33829 1.33829 NELL2
NM_ 00114510 8 4. 5?@-“65%6“%18833 RefSeq |
ODAM NM_017855
GSTM4 NM_000850
BICC1 NM_001080512
SLC16A4 NM_004696
NTS NM_006183
BAAT NM_001701
DDX43 NM_018665
MXRAS NM_015419
FGF2 NM_002006
AKS NM_174858
cCL28 NM_148672
HLA-DMB NM_002118
TNFRSF10C NM_003841
HS3STS NM_153612
CTH NM_001902
TGFB2 NM_001135599
CLDN10 NM_182848
SLC15A1 NM_005073
CYP2E1 NM_000773
GSTM2 NM_000848
LRRC6 NM_012472
CCBE1 NM_133459
sTC2 NM_003714
NKX6-3 NM_152568
MATN2 NM_002380
uSP44 NM_032147

In certain embodiments, the isolated Barrett's esophagus progenitor cells
described herein are negative for the expression of mRNA of any one or more of
5 the genes shown in Table 6, the sequences of which are each specifically
incorporated herein by reférence to their respective RefSeq Transcript ID
numbers.
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Gene Symbol ~ RefSeq
SOX2 NM 003106
TP63 NM 003722
KRT20 NM_ 019010
GKN1 NM_019617
GKN2 NM 182536
FABP1 ' NM_001443
FABP2 NM 000134
Krt14 NM 000526
CXCL17 NM 198477

In certain specific embodiments, the isolated Barrett's esophagus
progenitor cells described herein are negative for the expression of Krt20, Sox2
5 and p63 mRNA. In other specific embodiments, the isolated Barrett's
esophagus progenitor cells described herein are negative for the expreésion of
SOX2, p63, KRT20, GKN1, GKN2, FABP1, FABP2, KRT14 and CXCL17.

In certain embodiments, the isolated Barrett's esophagus progenitor cells
described herein are positive for the expression of any one or more mRNA of
10 any one or more of the genes shown in Table 7, the sequences of which are
each specifically incorporated herein by reference to their respective RefSeq
Transcript ID numbers.

Table 7

Positively expressing genes

Gene Symbol RefSeq

GSTM4 NM_000850
SLC16A4 NM_004696
CMBL NM_138809
CEACAMS6 NM_002483
NRSpA2 NM_205860
CFTR NM_000492
GCNT3 NM_004751
BICC1 NM_001080512
NTS NM_006183

15 In certain specific embodiments, the isolated Barrett's esophagus

progenitor cells described herein are positive for the expression of CEACAM6
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In other embodiments, the isolated Barrett's esophagus progenitor cells
5 described herein are negative for the expression of any one or more of Sox2,

p63, Krt20, GKN1/2, FABP1/2, KRT14 or CXCL17 mRNA and positive for the
expression of any one or more of CEACAMG6, GSTM4, SLC16A4, CMBL,
NR5A2, CFTR, GCNT3, BICC1 or NTS mRNA. In certain specific
embodiments, the isolated Barrett's esophagus progenitor cells described herein

10  are positive for the expression of CEACAM6 mRNA and negative for the
expression of Krt20, Sox2 and p63. In other specific embodiments, the isolated
Barrett's esophagus progenitor cells described herein are negative for the
expression of Sox2, p63, Krt20, GKN1/2, FABP1/2, KRT14 and CXCL17 mRNA
and positive for the expression of CEACAM6, GSTM4, SLC16A4, CMBL,

15 NR5A2, CFTR, GCNTS3, BICC1 and NTS mRNA.

In certain embodiments, the human isolated clonal population of Barrett's
esophagus progenitor cells disclosed herein are cultured with 5 mg/ml insulin,
10 ng/ml EGF, 2x10° M 3,3',5-triiodo-L-thyronine, 0.4 mg/mi hydrocortisone, 24
mg/mi adenine, 1x10™"® M cholera toxin, 1uM Jagged 1, 100ng/ml Noggin,
20 125ng/ml R Spondin 1, 2.5 uM Rock inhibitor in DMEM/Ham’s F12 3:1 medium
with 10% fetal bovine serum when the mRNA expression analysis is performed.

Also provided is a subset of genes from a human isolated clonal
population of squamous progenitor cells (set forth below in Table 8, the
sequences of which are each specifically incorporated herein by reference to

25 their respective RefSeq Transcript ID numbers). Each of these genes is
expressed at, at least, 10% of the expression of actin in these cells. These
genes were determined to be useful diagnostically for the identification of these
cells and/or to distinguish these cells from Barrett's esophagus progenitor cells,
so that the Barrett's esobhagus progenitor cells can be selectively ablated

30 without damaging squambus progenitor cells. Accordingly, the present invention
makes use of the identified genes to provide methods and compositions for
diagnosing, imaging, treating or preventing metaplasia (e.g., esophageal
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treating or preventing any disease arising from or containing cells that share the

RPORWR R

5 molecular signature disclosed herein. Such diseases include, without limitation,
dysplasia (e.g., esophageal and gastric dysplasia), adenocarcinoma (e.g.,
esophageal, gastric and pancreatic adenocarcinoma), pancreatic intraepithelial
neoplasia, inflammatory bowel disease (e.g., Crohn’s disease and ulcerative
colitis), and micropapillary carcinoma.

10 Table 8

Gene Symbol Accession No.
S100A8 NM_002964
Krt14 : NM_000526
SPRR1A NM_005987
CSTA NM_005213

-Also provided is a subset of genes from the human isolated clonal
population of squamous progenitor cells (set forth below in Table 9, the
sequences of which are each specifically incorporated herein by reference to

15 their respective RefSeq Transcript ID numbers). These genes are upregulated
in squamous progenitor cells when compared to their expression in Barrett's
esophagus and gastric cardia progenitor cells. These genes were determined to
be useful diagnostically for the identification of these cells and/or differentiation
of these cells from Barrett's esophagus progenitor cells, so that the Barrett's

20 esophagus progenitor cells can be selectively ablated without damaging
squamous progenitor cells. Accordingly, the present invention makes use of the
identified genes to provide methods énd compositions for diagnosing, imaging,
treating or preventing metaplasia (e.g., esophageal metaplasia). However, it
should be appféciated that such methods and compositions are not limited to

25 diagnosing, imaging, treating or preventing metaplasia, but can be can be used
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and gastric dysplasia), adenocarcinoma (e.g., esophageal, gastric and
5 pancreatic adenocarcinoma), pancreatic intraepithelial neoplasia, inflammatory
bowel disease (e.g., Crohn’s disease and ulcerative colitis), and micropapillary

carcinoma.

Table 9

Gene Symbol RefSeq
S100A8 NM_002964
DSG1 NM_001942
SPINKG6 NM_205841
SPRR1B NM_003125
SERPINB13 NM_012397
DSC3 NM_024423
KRT14 NM_000526
KRT17 NM_000422
SPRR2D NM_006945
DSG3 NM_001944
A2ML1 NM_144670
TMEM45A NM_018004
SBSN NM_198538
KRTS NM_000424
SPRR1A NM_005987
SERPINB7 NM_003784
TFPI2 NM_006528
IVL NM_005547
CAPNS2 NM_032330
DSC1 NM_004948
TP63 NM_003722

10 In certain embodiments, the isolated squamous progenitor cells described

herein are negative for the expression of any one or more of mRNA of any one
or more of the genes shown in Table 10, the sequences of which are each
specifically incorporated herein by reference to their respective RefSeq
Transcript ID numbers.

15
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SOX2 NM_003106

Krt20 NM_019010

CXCL17 NM_198477

CEACAMSG NM_002483

NR5A2 NM_205860

In certain specific embodiments, the isolated squamous progenitor cells
described herein are negati\)e for the expression of CEACAM6 mRNA. In other

5 specific embodiments, the isolated squamous progenitor cells described herein
are negative for the expression of Sox2, Krt20, CXCL17 and CEACAM6 mRNA.

In certain embodiments, the isolated squamous progenitor cells described
herein are positive for the expression of any one or more mRNA of any one or
more of the genes shown in Table 11, the sequences of which are each

10  specifically incorporated herein by reference to their respective RefSeq
Transcript ID numbers.

Table 11

Positively expressing genes

Gene Symbol RefSeq
S100A8 NM 002964
Krt14 - | NM_000526
SPRR1A NM_005987
CSTA NM_005213
TP63 NM_003722

In certain specific embodiments, the isolated squamous progenitor cells
15 described herein are positive for the expression of p63 mRNA. In other specific
embodiments, the isolated squamous progenitor cells described herein are
negative for the expression of S100A8, Krt14, SPRR1A, CSTA and p63 mRNA.

In other embodiments, the isolated squamous progenitor cells described
herein are negative for the expression of any one or more of Sox2, Krt20,
20 GKN1/2, FABP1/2, CXCL17 or CEACAM6 mRNA and positive for the
expression of any one or more of S100A8, Krt14, SPRR1A, CSTA or p63
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squamous progenitor cells described herein are negative for the expression of
5 Sox2, Krt20, GKN1/2, FABP1/2, CXCL17 and CEACAM6 mRNA and positive for
the expression of S100A8, Krt14, SPRR1A, CSTA and p63 mRNA.

Also provided is a subset of genes from a human isolated clonal
population of gastric cardia progenitor cells (set forth below in Table 12, the
sequences of which are each specifically incorporated herein by reference to

10  their respective RefSeq Transcript ID numbers). Each of these genes is
expressed at, at least, 10% of the expression of actin in these cells. These
genes were determined to be useful diagnostically for the identification of these
cells and/or to distinguish these cells from Barrett's esophagus progenitor cells,
so that the Barrett's esophagus progenitor cells can be selectively ablated

15  without damaging gastric cardia progenitor cells. Accordingly, the present
invention makes use of the identified genes to provide methods and
compositions for diagnosing, imaging, treating or preventing metaplasia (e.g.,
esophageal metaplasia). However, it should be appreciated that such methods
and compositions are not limited to diagnosing, imaging, treating or preventing

20  metaplasia, but can be can be used more generally for diagnosing, imaging,
treating or preventing any disease arising from or containing cells that share the
molecular signature disclosed herein. Such diseases include, without limitation,
dysplasia (e.g., esophageal and gastric dysplasia), adenocarcinoma (e.g.,
esophageal, gastric and pancreatic adenocarcinoma), pahcreatic intraepithelial

25 neoplasia, inflammatory bowel disease (e.g., Crohn’s disease and ulcerative
colitis), and micropapillary carcinoma.

Table 12
Gene Symbol Accession No.
’ CXCL17 NM_198477
CAPN6 NM_014289
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Also provided is a subset of genes from the human isolated clonal
population of gastric cardia progenitor cells (set forth below in Table 13, the
sequences of which are each specifically incorporated herein by reference to

5 their respective RefSeq Transcript ID numbers). These genes are upregulated
in gastric cardia progenitor cells when compared to their expression in Barrett's
esophagus and squamous progenitor cells. These genes were determined to be
useful diagnostically for the identification of these cells and/or to distinguish
these cells from Barrett's esophagus progenitor cells, so that the Barrett's

10  esophagus progenitor cells can be selectively ablated without damaging
squamous progenitor cells. Accordingly, the present invention makes use of the
identified genes to provide methods and compositions for diagnosing, imaging,
treating or preventing'metaplasia (e.g., esophageal metaplasia). However, it
should be appreciated that such methods and compositions are not limited to

15  diagnosing, imaging, treating or preventing metaplasia, but can be can be used
more generally for diagnosing, imaging, treating or preventing any disease
arising from or containing cells that share the molecular signature disclosed
herein. Such diseases include, without limitation, dysplasia (e.g., esophageal
and gastric dysplasia), adenocarcinoma (e.g., esophageal, gastric and

20  pancreatic adenocarcinoma), pancreatic intraepithelial neoplasia, inflammatory
bowel disease (e.g., Crohn’s disease and ulcérative colitis), and micropapillary
carcinoma.
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0. 246229 wW0.200113893100A16 NM 080388 2. 27E-05 4. 60E- 06 OPLTARGM1/0343831132
KCTD9 NM 017634 _ 0.000344 5. 35E-05 0.225387 -4.4368 CGRHL1 NM 014552 _

2. 68E-07 1. 05E-07 0.12599 -7.93715 ARHGAP29 NM 004815 8. 76E-05 3. 38E-05

0. 137068 -7.29567 BNI P2 NM 004330 _ 4.25E-05 2. 47E-05 0. 19726 -5.06945
MARCH7 NM_ 022826 0.017224 0.00286 0.282151 -3. 5442 RAB23 NM 016277 _
0.001104 0.000412r4h1I€98115 -3. 41163 STK17A NM 004760 _ 0.001954 0.000537

0. 142798 -7.00291 REEP3 ENST0000029 8249 0.000142 4. 20E-05 0.194872

-5. 13157 ATL2 NM_ %37 002578 O.QO 458 0. 253567 -3.94373 MALT1 NM 006785
3. 81E- 07 8.68E—08C % 9 -4.62254NE §§ﬁ?93 NR_024582 0. 005588 0.002116
0. 264831 -3.776 -

LOC84740 NR_026892 .
KIAA1324 NM_020775
MT1M NM_176870
C20o0rfi114 NM_033197
MT1A NM_005946
ORM2 NM_000608
CAPNG NM_014289
CAPNO9 NM_006615
PSCA NM_005672
SLC26A9 NM_052934
S0X20T NR_004053
GABRP NM_014211
UuGT2B15 NM_001076
ITGBL1 NM_004791
UGT1A9 NM_021027 .
PIK3C2G NM_004570
GKN1 NM_019617
SCGB2A1 NM_002407
PTER NM_030664
GPR64 NM_001079858
LUM NM_002345
HRASLS2 NM_017878
GKN2 NM_182536
MRAP2 NM_138409
MAL NM_002371
SiM2 NM_009586
ORM1 NM_000607
FBP2 NM_003837
ALDH3A1 NM_000691
Cl1orf92 NM_207429
NPSR1 . NM_207172
ARL14 , NM_025047
CAPN13 NM_144575
RAB37 NM_175738
CYP4F12 NM_023944
PCDHB2 NM_018936
MGAM NM_004668
TCEA3 NM_003196
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DUSP11 NM 003584 _ 8. 27E-05 2. O0E-05 0. 230212 -4. 34382 | G-2BP2 NM 006548

0. 00154 0.001246 0.314178 -3.18291 SEPT10 NM 144710 0. 005078 0.000948

0. 278222 wB.2624QIREPS1 NM 031922 0. 001111 0. 000185 0. 2P649R26013/0683987 C3or f
14 AF236158 0. 000139 0.000224 0.201203 -4.9701 ADK NM 006721 6. 58E-05

2. 37E-05 0.293314 -3.40932 SSR3 NM 007107 0.010975 0. 001855 0. 262664

-3. 80714 PRRG4 NM 024081 3. 02E-05 5. 11E-06 0.279794 -3.57406 PDPN NM 006474
8. 09E-07 3.12E-07 0.113888 -8. 78052 K1AA1586 NMX20931 1. 65E-05 6. 29E- 06

0. 000761 0. 000453 G BB0ST A T aiee mopdsd 9T GYo AR5 0 00241
0. 265477 - 3. desBibedhErEIPaNVIURLE BT theDDEBTESIN. @ G0Y 2Pe OF BIISSHRNA 0 3102
SMYD2 NM_020387 orfe 87 ioRBortnd gEndiPstbwain§8Bie 13, ARAThUEASS dVRGLEE4 1. 37E- 07

each specifically incorporated herein by reference to their respective RefSeq
5 Transcript ID numbers.

Table 14

Negatively expressing genes

Gene Symbol RefSeq

CEACAMSB NM_002483
TP63 NM_003722
FABP1 NM_001443
FABP2 NM_000134
Krt14 : NM_000526
Krt20 NM_019010

In certain specific embodiments, the isolated gastric cardia progenitor
cells described herein are negative for the expression of CEACAM6 mRNA. In
10 other specific embodiments, the isolated gastric cardia progenitor cells
described herein are negative for the expression of CEACAMG, p63, FABP1/2,
Krt14 and Krt20 mRNA.

In certain embodiments, the isolated gastric cardia progenitor cells
described herein are positive for the expression of any one or more mRNA of
15 any one or more of the genes shown in Table 15, the sequences of which are
each specifically incorporated herein by reference to their respective RefSeq
Transcript ID numbers.
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4. 24E-08 0. 142682 -7.0086 MPP7 NM 173496 1.95E-07 5. 74E-07 0.291796

-3. 42705 GDAP1 NM 018972 1.52E-06 2. 78E-06 0.317421. -3.15039 FN1 NM 212482
0. 000112 WOQO2104@9265688 - 6. 03545 TROVE2 NM 004600 0. 002L£94752010034331

0. 324991 -3.07701 Clorf149 NM 022756 0.000508 0.000104 0.338246 -2.95643
CLEC2B NM 005127 0. 003209 0.001006 0.197704 -5.05808 ALS2C R4 NM 00104438 5
1. 40E-06 7.40E-07 0.270404 -3.69817 PTPN12 NM 002835 _ 0.001268 0. 000833

0. 298352 -3.35175 BOD1L NM 148894 0.007872 0.001731 0.31122 -3.21316 TNNT1
NM 003283 _ 3PamigF406 1. 81E-06 0.202203 -4.94552 FABP7 NM 001446

0.012746 0.00318 0.349501 -2.86123 HDGFRP3 NM 016073 5. 09E-07 4. 68E-07.

0. 26362 -3. 79%’2§E%P§R2Xp;i 006945 1.59E-06 8.94E-07 0.012125 -82.4744 FJX1

98N8Scgq1 ¢ 68403 -S100A14-NM 020672 9 03E-0
NM 014344 Gene Symbol ST 7T TRefSeq
CXCL17 . NM 198477
CAPN6 NM_014289
CAPNS NM 006615
PSCA NM 005672
SOX2 NM 003106
GKN1 NM 019617
GKN2 NM 182536
MT1G NM 005950
SPINK4 NM 014471

In other specific embodiments, the isolated gastric cardia progenitor cells
described herein are negative for the expression of CXCL17, CAPNG, CAPNg9,
5 PSCA, GKN1, GKN2, MT1G, SPINK4 and SOX2 mRNA.

In other embodiments, the isolated gastric cardia progenitor cells
described herein are negative for the expression of any one or more of
CEACAMG, p63, FABP1/2, Krt14 or Krt20 mRNA and positive for the expression
of any one or more of CXCL17, CAPN6, CAPN9, PSCA, GKN1, GKN2, MT1G,

10 SPINK4 or SOX2 mRNA. In other specific embodiments, the isolated gastric
cardia progenitor cells described herein are negative for the expression of
CEACAM®, p63, FABP1/2, Krt14 and Krt20 mRNA and positive for the
expression of CXCL17, CAPN6, CAPN9, PSCA, GKN1, GKN2, MT1G, SPINK4
and SOX2 mRNA.

15
B. Methods of Treatment °

In one aspect, the invention provides methods for treating or preventing
metaplasia (e.g., esophageal metaplasia). The methods of the invention
generally comprise administering to a subject a therapeutic arﬁount of an agent

20 that decreases the expression and/or biological activity of one or more of the
genes set forth in Tables 1-5 and Figures 9-11.
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2. 19E-05 0.16304 -6.13347 MI'1M NM 176870 6. 30E-07 0. 004867 1.8299 1.8299
LRRC37B2 NR_015341 0.000454 0.000132 0.296469 -3.37303 1L18 NM 001562

2. 33E- 06 WO26B/@&90. 142113 -7. 03667 GABRE NM 004961 5. 5PETAB201038205

0. 34087 -2.93367 GNPDA2 NM 138335 5. 96E-05 3. 00E-05 0. 334367 -2.99073
ELOVL4 NM 022726 2. 26E-07 9. 97E-08 0. 050865 -19. 6597 WASF1 NM 003931
4.90E-05 3.01E-05 0.218251 -4.58189 PI K3CA NM 006218 0. 000544 0.000205

0. 296013 -3. 37823 MBOATZ2 NM_ 138799 0. 000192 4. 28E-05 0.116684 -8.57019 PAR1

AF019616 0. 000965A ngﬁ?r?at@aaéew&e G321 Ho SNSLAFPa N A669210. 006048
0. 001203 O. 34905 '@ qja§Ir?éﬁHI C2 NM 0012110 0.000122 2.47E-05 0&3046 -3.283

VSNL1 NM 00338ty 06519 2(gkis Guiaite; o use "B‘@Ssﬁetbmm@,mwl@gmo

0. 00638 0. 00832016 ageHs FludR, WARSA IMYATIN aPAGH) hfcody-IRe ARAERReD. 000927

0.34136 aptamers, peptides, antisense oligonucleotides, small molecules or RNAi

5 agents. In some embodiments, the agent decreases the amount of mMRNA of
the target gene. In other embodiments the agent decreases the expression of
the protein product of thé targeted gene. In other embodiments, the agent
inhibits the biological activity of the protein product of the targeted gene (e.g.,
enzymatic activity or transcriptional activity). Such agents can be identified, for

10  example, using the screening assays described herein.

In another aspect, the invention provides methods for treating or
preventing metaplasia (e.g., esophageal metaplasia). The methods of the
invention generally comprise administering a therapeutic amount of an agent
that specifically binds to a cell surface polypeptide encoded by one of the genes

15 setforth in Tables1-5, 15 and 16 and Figures 9-11, wherein said agent is linked
to one or more cytotoxic moiety.

Any agent that binds to the desired cell surface polypeptide is suitable for
use in the methods of the invention. Suitable agents include, without limitation,
antibodies, antibody-like molecules, aptamers, peptides, cell surface receptor

20 ligand, or small molecules. In a preferred embodiment, the agent is an antibody,
antibody-like molecule or cell surface receptor ligand.

In certain embodiments, cell surface polypeptides are targeted that are
highly expressed in the Barrett's Esophagus progenitor cell but not in squamous
cell progenitor cells that may be located nearby. The squamous cell progenitor

25 cell described above and its mMRNA expression profile compared to the profile of
the clonal population of Barrett's Esophagus progenitor cells. Table 15 shows
the mRNA from gene that were most highly expressed in clonal population of
Barrett's Esophagus progenitor cells compared to the isolated squamous cell
progenitor cell the sequences of which are each specifically incorporated herein

30 by reference to their respective RefSeq Transcript ID numbers. Shaded genes
in Table 15 are cell surface proteins.
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-2.92946 RNF217 NM 152553 _ 1.89E-10 1. 33E-10 0.109281 -9. 1507 PLA2AA

NM 024420 0. 006562 0.001299 0. 326068 ' -3. 06685 P2RY5 NM 005767 2. 90E-06

1. 24E- 06 WORBBAB925. 37686 NTSE NM 002526 2. O0E-07 6. 50BC08/SR010/080379

-12. 8076 CTSL2 NM 001333 1.96E-05 6. 68E-06 0.138232 -7.23424 ZNF354A

NM_ 005649 0. 006993 0. 001288 0. 36314 -2. 75376 KIFAP3 NM 014970 _ 2. 61E-06

1. 91E-06 0.217485 -4.59801 RAB18 NM 021252 _ 4.91E-05 9. 69E-06 0. 26303

-3.80185 Clorf74 BCO39719 7.17E-05 2. 99E-05 0. 315305 -3.17153 RB1 NM 000321
0.000478 8y é@g 15 0.331091 -3.02032 CEP170 NM 014812 3. 10E-05 2. 97E-05

0.172938 -5.7 3 KI F13A NM 022113 7.87E-06 2.98E-06 0.248976 -4.01645

PRKCQ NM 006257 I5. 36E-06 1.90E-06 0.29012 -3.44685 Céorf 105 NM 00114394

8 9.93E-05 1. 94%:,

0. 139057

fﬁﬁ%ﬁ%ﬁ%ﬁﬁ?{s

NM"ososm /1.GO:0
NM_003225 // GO:0

i 1[.GO: 0 /‘ ion; // '
NM_000689 // GO: 0005634 // nucleus /7 mfemed from direct assay HNM_ 000689

NM. 001056 // GO: 0005737 I cytopla ml// traceable author s tatemergt /// NM’ 09105 &

%}Efﬁeg Y5°19E- 08

Lz

< | SPINK1

DPCR1

L ATFFL
- |MsmB

ALDH1AL
sulricz

1MUC13

NH 007193 // GO: 0005634 // nucleus // |nferred from dxrect asoay V//i NM 007193

ANXA10

NM 003561 i7] GO 0005576 // extracellular regmn /! traceable author statement I

NM 17003048 Vi GO 0016020 71 membxane // inferred from electromc annotation’ ///
|NM_019844 // GO:0005886 // plasma membrane // not recorded ' /// NM. 019844 // GO:.

NM_006149 // GO:0005829 // cy’co..ol // traceable author statement /// NM_006149 LGALS4
[M: 0054"3 /{ GO:0005576 /7 extracellular l; ion //-inferred from ech’onnc ‘anno’: . “ATFF2
M 006408 1 Go: 0005576 i exbacellula: region // inferred from electonic anno 1AGR2
|NM 182536 // GO:0005576 // extracellilar 1 region // inferved from electronic anno GKN2
"NM_000669 // GO:0005737 // cytoplasm // non-traceable author statement /// NM_0 _,ADH1C
NM_ 182607 //.GO:0016020 // membrane // inferved from electronic annotation /// VSIGL
NM_005472 // GO:0016020 // membrane // inferred from electronic annotation /// 'KCNE3
NM_019617 // GO:i0005576 // extracellular region // inferred from electronic anno . GKN1
NM_006633 // GO:0005622 // intracellular // inferred from electromic annotation ‘IQGAP'?
PLA G10

ISLCO1B3

‘NM_001039723 // GO:0005737 // cytoplasm /7 inferred from electronic annotation

NOSTRIN

@ 058186 // GO 0005576 // extracellular region // non-traceable author ftatemen |FAM38B

NM_018728 // GO:0016459 // myosin complex // inferred from electromc annotatron MYOS5C
(NM_001002026 // GO: 0005886 // plasma membrane //-inferred from electronic annota 'CLDN18
NM_017625 // GO:0005576 // ‘extracellular region // inferred from electronic anno ITLNL
INM_025257 // GO:0016020 // membrane // inferred from -electronic annetation /// .~ {SLC44A4
NM_016234 // GO:0005739 // mitochondrion ¢/ inferved from electronic annotation ACSLS
NM_002083 // GO:0005737 // cytoplasm // traceable author statement /// AK225871 GPX2
NM_004447 // GO:0005737 // cytoplasm // inferred from direct assay /// NM_00444 _ _ EPS8
NM_020873 // GO:0016020 // membrane // inferred from electronic annotation /// s LRRN1
LNM_015480 // GO:0005886 // plasma membrane // inferred from sequence or structur |PVRL3
NM_007069 /. GO:0005575 /{ cellular_component // no biological data available / __PLA2G16
NM_001098484 // GO: 0005886 1. plasma membrane // inferred from electronic annota. "~ |SLC4A4
NM_001145847 // GO: 0005615 1/ extvacellular ‘space // inferred from eled:romc an . {PROM1
NM_017855 // GO:0005576 // extrecellulat regron /. mferred from.electronic anno_ . |ODAM
NM_004363 //.GO:0005886 //.plasma membrane //.inferred from electronic annotaho .| CEACAMS
- PLACB
NM_001105078 // GO:0005622 // intracellular // inferred from electronic annotati EVI1
NM_014585 // GO:0005737 // cytoplasm // traceable author statement /// NM_01458 SLC40AL
NM_017899 // GO:0001726 // ruffle // inferred from sequence or structural simila TESC
NM_006252 // GO:0005634 // nucleus // inferred from electronic annotation /// N PRKAAZ
[NM_032148 //.GO- 0005886 // plasma membrane // inferred from electronic annotatio SLC41A2
NM_205860 // GO:0005634 // nucleus // traceable author statement /// NM_003822 NRSA-
m 000111 // GO:0005624 // membrane fraction // tracggglg gt{thof_stgtement yi/ 5LCT6A3
NM_000850 // GO:0005737 // cytoplasm // inferred from electronic annotation /// GSTM4
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-7.19128 Cl0orf55 NM 00100179 1 0.004044 0.00097 0.269528 -3.71019 EFTUD1

NM 024580 5.31E-05 1.74E-05 0.328301 -3.04598 EDNRA NM 001957 0. 00118
0. 000393 WO2089829923. 23633 TMIC1 NM 175861 8. 69E-08 2. 9PETAB2011036925
-6.80621 DUSP14 NM 007026 3. 77E-06 1.88E-06 0.261097 -3.82999 GPNMVB

NM 00100534 0 1. 01E-06 4. 60E-07 0.072804 -13. 7356 PRSS3 NM 007343 0. 001276
0. 000294 0. 339983 -2.94132 EMB NM 198449 2. 20E-07 1. 33E-07 0.200409 -4.9898

SLC1A3 NM 004172 3. 98E-07 8 12E- 08 O 19971 - 5. 00727 TCTEX1D2 NM 152773

5. 43E-08 2. 37

0.119 - 8. 4033

NM 006154 6.

0.001812 0. 1100293508@1800%(/13@3@%'@1@@8@“@ “‘iP?E‘-‘ﬂG'E/ W%E’- 05 ¢

- 3. 35236

'bLk}Q5493

FEBRYSQ 07

BICC1
NM_001482 // GO:0005737 // cytoplasm // inferred fram electronic annotation /// GATM
NM_194463 // GO:0005737 // cytaplasm // inferred from electronic annotation /// RNF128
NM_003657 // GO:0005737 // cytoplasm // inferred from electronic annotation /// BCAS1
NM 004617 // GO:0005624 //_ membrané fracton // traceable author statement /77~ | TM4SF4
NM_145740 // GO:0005737 // cytoplasm // non-traceable author statement /// NM 0 GSTAL
NM_016548 /¢ GO:0005794 // Golgi apparatus // traceable authar statement /// NM GOLM1
NM_000772 // GO:0005783 // endoplasmic reticulum // inferred from electronic ann CypP2C18
NM_001135099 // GO:0005576 // extracellular region // inferred fram electranic a | TMPRSS2
NM_003982 // GO.0005886 // plasma. riembrane /7 inferred. from electronic annotatio | SLCTA?
NM_001311 // GO:0005737 // cytoplasm // traceable author statement /// ENST0000 CRIP1
NM_002423 /7 GO:0005576 // extracellular. region // inferred from electronic anno MMP7
NM_014312 /7 GO:0005624.// membrane fraction // traceable Aauthor statement f// VSIG2
'NM_014265//.GO:0005576.// extracellular, reaion. /7 inferred.from electronic. annosi . 0| ADAM28
NM_ 003558 // GO:0005575 // cellular_companent // no hiolngical data available / PIPSKIB
M 016235/ GO:0005886 ¢/ plasma.membrane / finferred from.electronic annatat)o,,w]GPRCSB
NM_000898 // GO:0005739 // mitochondrion // inferred from electronic annotation MAOB
NM_152311/7 GO:0016020://_membrane 74 inferred_from_electronic annotation’ /415 |cLrN3
NM_004133 // GO:0005634 // nucleus // inferred from electronic annotation HNFaG
'NM_001159352 4/ .GO:0005526_// extraceliular region // inferred from electron “|REGa
NM_002276 // GO:0005882 // Intermediate filament // traceable author statement KRT19
NM_001451 // GO:0005783 // endoplasmic reticulum // inferred from electronic ann FMO5
- SLAIN1
NM_022129 // GO:0005575 // cellular component // no bialogical data available / PBLD
NM_004636 // GO:0005624 // membrane fraction // traceable author statement /// SLC16A4
NM 002354 // GO:0005886 // plasma membrane // traceable author statement 7/ NM EPCAM
NM_014391 // GO:0005634 // nucleus // traceable author statement /// NM_014391 ANKRD1
(NM_001105248 // GO:0016020 // membrarie.f/ inferred from electronic annotation. / ™CS
NM: 0123394/ GO: 0005624 7} membrane fraction // traceable author statement - L | TSPANLS
NM_080860 // GO:0005634 // nucleus // inferred from diréct assay /// NM_0B08560 RSPH1
NM_000166 // GO:0005789 // endoplasmic reticulum membrane // not recorded /// N GJiBl
NM_025047 // GO:0005622 // intracellular // inferred from electronic annotation ARL14
NM_052854 // GO:0005634 // nucleus // inferred from electronic annotation //f N CREB3L1
“== Cl4orf105
'NM_145343:// GO:0005575 // extracellular region // inferred from electronic anno APOLL
NM_004079 /7 GO:0005576 // extracellular region_//_non-traceable authar statemen___ |CTSS
NM_016341 // GO:0000139 // Golgi membrane // inferred from electronic annotation PLCEL
NM_001083926 // GO:0005737 // cytoplasm // inferred from sequence or structural ASRGL1
NM_005556 // GO:0005737 // cytoplasm // inferred from direct assay /// NM_00S55  KRT?
'NM_004063 /f GO:0005886 // plasma membrane // inferred from electronic annotatio JCDH17
NM_000769 // GO:0005783 // endoplasmic reticulum // inferred from electronic ann CYP2C19
NM_004751 // GO:0000139 // Golgi membrane // inferred from electronic annotation GCNT3
NM_004132 /7 GO:0D055786 // extracellviar region /f non- tmccablc author statemen HABP2
NM_006183 // GO:0005576 (/. extracellular region // inferred from electronic anno _INTS
NM_000561 // GO:0005737 // cytoplasm // inferred from electronic annotation /// GSTM1

'NM_003963 // GQ:0005886 // plasma membrane // traceable author statement /// NM___| TM4SFS
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DAS234E NM 014392 2. 06E-05 8. 81E-06 0.140193 -7.13301 PCTK2 NM 002595
8.48E-06 4. 13E-06 0.310024 -3.22556 K1AA0922 NM 00113100 7 5. 88E-07

2. 22E- 07 WOROB4993. 24136 EFCAB2, NR_ 026588 0. 023377 OPO0AR2@1/084332682
-3.05979 fl ABGEF1 NM 014504 0. 002164 0.000498 0.369088 -2.70938 MCART1
NR_ 024873 0. 056152 0. 013192 0. 258038 -3.8754 | GFL3 NM 207393 9. 80E- 08

2. 73E-08 0. 251981 -3.96855 ANTXR2 NM 058172 5.41E-06 1.99E-06 0.242524
-4.12331 FBN2 NM 001999 2. 36E-07 _,1.18E-07 0.102509 -9. 75528 ' SCFD1

NM_ 016106 0.008561 0.00178 0.362447 -2.75903. Cllorf60 NM 020153 2. 60E- 06
6. 09E-07 0. 300207 -3.33103 UNO1887 NM 139015 6. 66E-07 6. 29E-07 &:pdé¥4384
-2.5356 HOVERI'MMVP‘GE)KWZ"’@’WA@%’E@" O8N IB mONIPHE HRhcealP: spBE Y HIPARS

SHICER @g@y{n@;ﬁmem&@mﬁ%o 00315

8. 76E- 05 0. 38 | , : eglon-£/ non-traceable author statemen- |C4BPB
{0 // 'G’O:’.DOOSG"RQ"//xmém fane fraction £/ traceable authar statement /77 - SLC34A2
NM_ 00&042471 // GO:0005737 // cytaplasm // inferred from electronic annotation GSDMB
NM_003979 // GO:0005783 lasmic reticulum // inferred from direct assay GPRCSA
INM_002483///GOI0005886 1/ plasma membrane /4. not recorded /// MM 002483/, GO |CEACAMSG
NM_001025159 // GO:0005622 // intracellular // traceable author statement /// N cD74
NR_027332 // GO:0005634 // nudeus // inferred from direct assay /// NR_027332 HPGD
NM_001100619 // GO:0005634 // nucleus // inferred from electronic annotation // CABLES1
NM_032918 // GO:0005622 // intracellular // inferred from electronic annotation RERG
NM_017700 // GO:0005622 // intracellular // inferred from electronic annotation FLI20184
NM_138712 // GO:0005634 // nucleus // inferred from electronic annotation /// N PPARG
NM_004726 // GO:0005634 // nucleus [/ inferred from direct assay /// NM_004726 REPS2
NM_003739 /f GO; 0005622 Y74 Intraoellular }[”_ferred from d|rect assay [/ NM 0 AKR1C3
M 00‘1‘17' : ‘74 7 G 1602 embrane // infarred: from electronic annotation /. UGTS
. // larregion ¢/ mferred trom: etectromcanno PIGR
NM 020394 :G0:D005886 4/ plasma. membrane // inferred from electronic: ‘annotatio. . |CLDN2
NM 017655 // 60:0005737 // cytoplasm [L_nferred from electronic annotation g// GIPC2
NM_ 198232 746070005576 { rali:eﬂﬁiar realon /L inferred from electronic anng |RNASEl
NM 013261 G0:0005634 / nucleus traceable author statement /// NM 013261 PPARGCLA
NM 017954 //.GO0016020:// membrane // inferred from electronic annotatnonﬁj{; . |capps2
CMBL
[NM"206927.77. GO:0005624 //. membrane lraction /1 inferred from. sequence or Sruet . .| SYTL2
P BANK1
. . HIST1H4B
NM_003937 // GO:0005625 // soluble fraction // inferred from direct assay /// N KYNU
NM_001216 // GO:0005634 // nucleus // inferred from elactronic annotation /// N CA9

NM_004293 // GO:0005622 // intracellular // traceable author statement /// NM_O GDA
H PLCLZ
| Laxt g U |SFTAZ
NM 002843 / GO: 0005634 /f nucleus f/ mferred rrom dnrect assav [/ NM 002843 PTPRJ
INM 004170 .h' GO 0005624 // '“emb ane: fracncn /1 tr'n,cabte author statement /j} : SLC1Al

NM_002456. // GO:0005576.//. ex(race!idlar region /7 inférred from electronic anno. e lMUCL

—— FSIP2
NM_001128424 // GO:0000139 // Golgi membrane // inferred from electronic annotat Cdorfl8
NM_000667 // GO:0005737 // cytoplasm // inferred from electronic annotation /// ADHIA
NR_024010 // GO:0016020 // membrane // inferred from electronic annotation /// UGT2A3
.ee FAM1078
NM_001114086 // GO:0005626 // insoluble fraction // inferred from direct assay CLICS
NM_005379 // GO:0005737 // cytoplasm // inferred from direct assay /// NM_00537 MYO1A
NM_007127 // GO:0005634 // nucleus // inferred from direct assay /// NM_007127 VvILl
.- LCEID
NM_001701 // GO:0005737 /) cytoplasm // traceable author statement /// NM 00170 BAAT
[M_000130 /7:GO:0005576.// extracellular region //.not recorded /7 NM 000130/ . . |F5
NM_17815% // GO: 0005794 // olg__pparatus // non-traceable aulhor statement ¥/ FUTB
NM_006287 // GC ) xf ] € TFP1
NM_ 003226 // GC: , «f“ gior ; i | TFR3
NM 024022 174 GO: 0005783 7/ endop!asmlc reticulum // Inferred ‘from direct assay TMPRSS3

45



GOLGASB NRO27410 3. 19E-05 0. 000633 0. 364663 - 2. 74226 CYBSR2 NM 016229
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0. 367286 WO.7F2ABTHIMIC3 NM 181783 2. 84E- 05 9. 59E- 06 0. 3PTTAR2013/085314
ZOCHCL1 NM 00100988 1 0. 000345 0.000248 0. 29348 - 3.40739 PPP3CC NM 005605
0.000139 3. 95E-05 0.301889 -3.31247 SESN3 NM 144665 1.87E-05 6. 52E- 06
0.25186 -3.97047 Cldorf 149 NM 144581 5.47E-05 1.51E-05 0. 359233 -2. 78371
PTPLA NM 014241 9. 50E- 07 3. 15E-07 0. 308401 -3. 24253 ODF2L NM 020729

5. 20E-05 0. 009116 0. 350137 -2 78445 FAMLTAA NV 198507 0.001283 3 000276
0.267556 - 3. OIos5ra 5 "‘3’;.' ! ”‘ 1 ile ‘- oAl t*ro .‘;gf %
PDCDILG2 NM o&rsiaaés /8@%33129 o ih "e' A Y FPI NMEQ 127

1. 14E- 05 3. 36%¥4i.0%6%1 /840t0 ' Tu" bl g th 2005 TS‘;E:.N925
sibane fraction // traceable author statem nt o
0.223218 -4. ﬁ%ﬁz%%%ﬂ%ﬁ@egéﬁcommnem // no biological data available / tcag7.1260
CBorf54
- ATAD4
NM_001025616 // GO:0005622 // intracellular // inferred from electronic annotati ARHGAP24
N#_007011 // GO: 0005634 // nucleus // inferred from direct assay /// NM_0D7011 ABHD2

AATR AR e =

(NM 100299457/ GO:0005576. /1 éxtraceililariregion/inferrod from electionic anno s,
NM_181337 // GO:000S575 // cellular_component // no biclogical data available f
NM_007011 // GO:0005634 // nucleus // inferred from dtrect assax ﬁ// NM 007011 ABHD2

NM_020826//: GO:0005887 //.integral asma’membra d. o L iSYT13

.- . HKDC1
NM_018414 // GO:0000139 // Golgi membrane // inferred from electronic annotation STEGALNAC
NM_000507 // GO.0005739 // mitochondrign // inferred from direct assay [{f NM_Q FBP1
INM. 0023107/ GO 000557677/ eéxtratallolar region// inferred Teom electronicanso. . - LIFR
NM 033103 // GO:0005622 // intracellular // inferred from electronic annatation RHPN2
INM 00381(: e GO0005576 // €xtr: e@luiar region, /{ Inferred from: efactronic anno L ADAMS
INM_D86200 77 GO 0005576 // extracdiiular region /L inferred from olectronic.anno = i, PCSKS
NM_139053 // GO: 0005737 // cytoplasm // inferred from electronic annotation /// EPSBL3
—— PLCB4
NM_00405S // GO:0005622 // intraceliular // inferred from electronic annotation CAPNS
NM_213599 // GO:0005783 // endoplasmic reticulum f/ inferred from electronic ann ANOS
8C008502 // GO:0016020 // membrane // Inferred from electronic annotation f// B Caorf3q

NiM 001097634 [/ GO:6000139 // G_o_[g_l

[{ inferred from electronic annotat_ GCNTL

[N 000624 1A GOY0005576 71 extraceliul; Jnon-traceable aUthoristatemen.. 7 /| SERPINAS
NM_001112706 // GO:0005737 // cytoplasm // inferred from sequence or structural SCIN
- PAPSS2
NM_004968 // GO:0000139 // Golgi membrane // inferred from direct assay /// NM ICAl
INM_ 020716t/ GO:0016020://.mernbrane // inferred from electronic annotation. /77 __ GRAMDI1B
NM_015028 /f GO:0005573 // cellular_component // no biological data available / TNIK
1NM 138573 // GO:0005576./1 extracelular region /7 inferred from electronic. anna NRGA
NM_003280 // GO:0005861 // troponin complex // inferred from direct assay /// E TNNC1
NM_007072 // GO:0005575 // cellular_component // no bictogical data available / HHLAZ
NM_001145319 f/ GO:0005737 // cytoplasm // inferred from electronic annotation PLS1
NM_016315 // GO:0005737 // cytoplasm // inferred from electronic annotation /// GULP1
NM_016132 // GO:0005634 // nucleds // inferred from electronic ainotation /// N MYEF2
NM_015993 // GO:0016020 // membrane // inferred from electronic annotation /// PLLP
oo C120rf36
{NM_DBI040105 // GO:0005576 /1. “extracellulartegion £/ inferred from electronica . .. IMUC17
NM_002349 // GO: 0005887 // integral to plasma membrane // traceable author state LYy?s
NM_018665 // GO:0005622 // intracellular // inferred from direct assay /// ENST DDX43
NM_015419 it GO: 00055?6 ,.’/ ext:acellular regmn /,( mferred from: electromc anno:: t1 0 MXRAS
INM_002867 /1. GO: 0005886 {1 plasma membrane Y74 mferrcd from: clcctmmc annotatlo . _.'RAB3B
NM_002163 // GO:0005634 // nucleus // Inferred from electronic annotation /// E IRF8
INM_002006"1/ GO:0005575 // extracellular region // not recorded /// NM_002006 / FGF2 .
‘fNM 020167 // GO:0005886 // plasma membrane 1/ inferred from electronic annatatio - NMUR2
.- METTL7A
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0. 003282 0.416586 -2.40046 S100A11 NM 005620 0.000261 6.90E-05 0.335729
-2.97859 SLC36A4 NI\/I 152313 3. 46E- 05 8 13E— 06 0. 21093 4 74091 RRAGC
NMD22157 E&DBHE : & A48 8TPBBE- 07

0178 // e ic
dete o in s
-3. 27456 88 nfaﬁiﬁi Hdet-Epr) 94 BgGALNAC T2
NM 018590 NM_003774 // GO:0000139 // Golgi membrane inferred from e!ectrqnnc annotation GALNT4
~  [NMZ017549 // GO-0005576 1/ extracelluiarreaion /7 infarred from ‘electronicianno: - - . {EPDR1

- HIST1H4C

NM_174858 // GO:0005737 // cytoplasm // inferred from electronic annotation /// AKS

NM_000691 // GO:0005737 f/ cytoplasm // inferred from electronic annotation /// ALDH3A1

NM_019111 // GO:0005764 // lysosome // inferred from direct assay /// NM 019111 HLA-DRA

NM_014936 // GO:0016020 // membrane // inferred from electronic annotation /// ENPP4

RM 030622 174 GO 0005783 114 endoglasm c‘renculuml_ non-traceable author stabeme CYP251

; ;;%ge [ L8
200! 7 “xtraceliularf,spaca m. i .~ “IENPP1
NM_016276 // GO: 0005575 // cellular_component // no biologrcat ‘data available / S5GK2
NM_019053 // GO:0000145 // exocyst // inferred from electronic annotation /// N EXOC6
NM_000777 /f GO:0005783 // endoplasmic reticulum // inferred from electronic ann CYP3AS
NM_207361 // GO:0005604 // basement membrane // inferred from electronic annotat FREM2
NM_001307 // GO:0005886 // plasma membrane // inferred from electronic annotatio CLDN7Y
NM_006615 // GO:0005575 // cellular, component // no btologlcal data avanlable / CAPNS
INM 054024 /7. GO:0005576 77 éxtracellular reqion:/ /. inferred from elecironic .anno. L 7iMIA2
NM_153676 // GO:0005737 // cytoplasm // inferred from direct assay /// NM_ 15367 USH1IC
NM_003551 // GO:0005575 // cellular_companent // no biological data available / NMES
--- RARRES3
[NM_207015 // GO 0016020 #/ membrane // inferred from electronic annotation /// "NAALADL2
. NM_001142393 // GO:0005634 // nucieus // traceable author statement /// NM_0011 NEDD9
NM_021069 // GO:0005634 // nucleus // non-traceable author statement f/f NM_021 SORBS?2
NM 144682 /f GO: 0005622 // |ntracel|ular // mferred fmm dlrect assay 11/ NM NM 0 __SLFN13

.| TMEM163

AL 20100 20410 5 /. S

NM 000458 /1 GO: 0005634 /1 ‘nucleus // inferred from eEectromc annotation /// N HNF1B
NM 000511 /f GO:0005794 // Golgl apparatus // traceable author statement /// NM FUT2
INM_00X165./£ GO 10005576 1/ exteaceliutar region /7. inferred from electionic anno. .- . _JANG
NM 024101 /1 GO:0005737 // cytoplasm // Inferred from electronic annotation /// MLPH

- TEX15
INM- 148672/ GO 0005576 //-extraceliular region /fitraceable author: Statement - i leeb]
MM 002118 // GO:0005765 // lysosomal membrane // inferred from electronic annota HLA-DMB
1NM 005727 /7 GO:0016020 4/ rm.mbrane /f inferred from electronic annotation /// ITspant
INM_016245 // GO=0005576 // extracellular Fegion /7 inferred from'eléctronic anno - ] [HsD17B11
NM_014646 // GO:0005634 // nucleus // inferred from electronic annotation /// N LPIN2
NM_012156 /f GO:0005737 // cytoplasm // inferred from electronic annotation /// EPB41L1
NM_000771 // GO:0005783 // endoplasmic reticulum // non-traceable author stateme CYP2(C9
INM_004864 //,G0:0005576 // extracellular region // traceable author statement / _  |GDF15
NM_024642 // GO:0000139 // Golgi membrane // inferred from electronic annotation GALNT12
NM_001086 // GO:0005737 // cytoplasm // inferred from direct assay /// NM_00108 AADAC
NM_003513 // GO:0000786 // nucleosome // non-traceable author statement /// NM_ HIST1H2AB
NM_018043 // GO 0005737 I cytopiasm // inferred from electronic annotation /// ANO1

NM_020770

NM_003786./( GO .;0005624

In certain embodiments, cell surface polypeptides are targeted that are
highly expressed in the Barrett's Esophagus progenitor cell but not in gastric
cardia cell progenitor cells that may be located nearby. The gastric cardia cell

5  progenitor cell described above and its MRNA expression profile compared to
the profile of the clonal population of Barrett's Esophagus progenitor cells.
Table 16 shows the mRNA from gene that were most highly expressed in clonal
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0. 413698 -2.41722 TMEMASA NM 018004 1.87E-11 8. 63E-12 0.012327 -81.123
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numbers. Shaded genes in Table 16 are cell surface proteins.

5 Table 16

GO_cellular_component Gene Symbol
Np 90_2421 /e GO 0005576 " extracellular reg g LS TMMPL
005 L7[stc26as
+SLC16A4
4ANXAL3
_|CEACAMG

NM_ 006418 // GO-0005576 // ext

| NM_000492 // GO:0016020 // membrane // inferred from efectronic annotation /77, .. CFTR
NM_021814 // GO:0005783 // endoplasmic reticulum // inferred from electranic ann ELOVLS
|NM__004063 7/ GO:0005886 // plasma membrane. /1. inferred from electronic annotatio /CDH17
NM_001130992 // GO:0005737 // cytoplasm // inferred from electronic annotation RBP1
|NM 1523114/ GO:00L6020.// membrane. // inferred from electranic annotation /47 CLRN3
NM_003930 // GO:0005737 // cytoplasm // inferred from electronic annotation /f// SKAP2
NM_205860 // GO:0005634 // nucleus // traceable author statement /// NM_003822 RS2

- BICC1
[NR_024010 /7. GO:0016020_//.membrane.// Inferred. from electronic annotation /1.1 1UGT2A3
NM_006547 // GO:0005634 // nucleus // inferred from electronic annotation /// N IGF2BP3
NM_000850 // GO:0005737 // cytoplasm // inferred from electronic annotation (l/ GS5TM4
[NM 001040105 /7.GO0005576.// extracellular reaion 7/ inferred from electronic 8 . . |MUC17
NM_006111 // GO:0005739 // mitochondrion // non-traceabls author statement /// ACAA2
[NM 133455 4/ GO:0005576.// extracellular reqion // inferred from electronic anno.. . |CCBEL
NM_018665 // GO:0005622 // intracellular // inferred from direct assay /// ENST DDX43
M 068183 77 GO:0005576 // extracellular reaion // inferred from electronic.anna - 'NTS
NM_001128424 // GO:0000139 // Golgi membrane // inferred from electronic annotat C4orfL8
NM_053024 // GO:0005737 // cytoplasm // inferred from electronic annotation /// PFiN2
{NM_002380 /7 GO:0005576 // extracellolar region 7/ inferred from electronic anno . MATN2
NM_001114086 // GO:0005626 // insoluble fraction // inferred from direct assay CLICS
- RASSF8
NM_014899 // GO:0005634 // nucleus // inferred from direct assay f// ENSTO00003 RHOBTB3
NM_015990 // GO:0005737 // cytoplasm // inferred from electronic annotation /// KLHLS
{NM_D03841 /7.GO: 0005886 // plasma membrane // inferred from electronic aanotatio ‘TNFRSF10C
NM_000610 // GO:0005737 // cytoplasm // inferred from direct assay /// NM_00061 CD44
[NM 015419 4/ GO:0005576 // extracellular reqion // inferred. from electronic anno._______IMXRAS
NM_030762 // GO:0005634 // nucleus // non-traceable author statement /// ENST00 BHLHESL
NM_174858 // GO:0005737 // cytoplasm // inferred from electronic annotation /// AKS
NM_002118 // GO:0005765 // lysosomal membrane // inferred from electronic annota HLA-OMB
NM_002223 // GO:0005783 // endoplasmic reticulum // traceable author statement [TPR2
NM_133436 // GO:0005525 // soluble fraction // Inferred from direct assay /// N ASNS
NM_144975 /7 GO:0005534 // nucleus // inferred from electronic annotation f// € SLFNS
NM_001964 // GO: 0005622 // intracelular // inferred from electronic annotation EGR1
NM_138933 // GO:0005634 // nucleus // inferred from electronic annotation f// N . ALCF
NM_138737 // GO:0016020 // membrane // inferred from electronic annotation /// HEPH
[NM_06D313.// GO:0005576.17 extracellular reaion // non-traceable suthor statemen . . 'PROSI
NM_001042483 // GO:0005634 // nucleus // Inferred from direct assay /// NM_0D123 NUPR1

Any cytotoxic moiety is suitable for use in the methods of the invention,
including, without limitation, radioactive isotopes, chemotoxins, or toxin proteins.
Suitable radioactive isotopes include, without limitation, iodine'", indium'"?,

10  yttrium®, and lutetium'”. Suitable chemotoxins include, without limitation,
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dihydroxy anthracin dione, mitoxantrone, mithramycin, actinomycin D, I-

5 dehydrotestosterone, glucocorticoids, procaine, tetracaine, lidocaine,
propranolol, antimetabolites (e.g., 30 methotrexate, 6-mercaptopurine, 6-
thioguanine, cytarabine, 5-fluorouracil decarbazine), alkylating agents (e.g.,
mechlorethamine, thioepa chlorambucil, melphalan, carmustine (BSNU) and
lomustine (CCNU), cyclothosphamide, busulfan, dibromomannitol,

10  streptozotocin, mitomycin C, and cis-dichlorodiamine platinum (l1) (DDP)
cisplatin), (e.g., dactinomycin (formerly actinomycin), bleomycin, mithramycin,
and anthramycin (AMC)), anti-mitotic agents (e.g., vincristine and vinblastine),
duocarmycins, calicheamicins, maytansines and auristatins, and derivatives
thereof. Suitable toxin proteins include, without limitation, bacterial toxins (e.g.,

15  diphtheria toxin, and plant toxins (e.g., ricin).

Additional cytotoxic moieties include a medoximil moiety, PPARy
inhibitors and NR5A2 activity modulator.

CMBL (carboxymethylenebutenolidase homolog; NP_620164.1) is highly

expressed in Barrett's esophagus progenitor. CMBL is a cysteine hydrolase of

20  the dienelactone hydrolase family that is highly expressed in liver and small
intestine. CMBL preferentially cleaves cyclic esters, and it activates medoxomil-
ester prodrugs in which the medoxomil moiety is linked to an oxygen atom
(Ishizuka et al., 2010, J. Biol. Chem. 285, 11892-11902, incorporated by
reference, herein, in its entirety). Thus, in certain embodiments, cytotoxic

25 moieties include prodrug versions of common cytotoxic molecules, such as
medoxomil-linked chemotherapeutics, to selectively damage Barrett's
esophagus progenitor cells without significantly affecting other cell types of the
esophagus or stomach. Alternatively this strategy could be used to introduce
any appropriate pro-drug based on medoxomil chemistry to selectively affect the

30 stem celis of IM.

PPARgamma (NM 138712) and PPARgC1A (NM 013261) are highly

overexpressed in Barrett's esophagus progenitor cells versus squamous stem
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which suppresses PPARgamma with a nanomolar IC50. Modulators of
5 PPARgamma, such as the drug class of thiazolidinediones (TZDs) are used
clinically for the treatment of insulin. resistance Yki-darvinen, N Engl J Med. 351,
1106-1118 (2004); Staels and Fruchart Diabetes 54, 2460—2470 (2004).

- The liver receptor homolog-1 (LRH-1) also known as NR5A2 (nuclear
receptor subfamily 54, group A, member 2; NM 205860) is a protein thatlin
10 humans is encoded by the NR5A2 gene, plays a critical role in the regulation of
development, cholesterol transport, bile acid homeostasis and steroidogenesis.
Bernier et al. (1993). Mol. Cell. Biol. 13 (3): 1619; and Galarneau et al. (1998)
Cytogenet. Cell Genet. 82 (3-4): 269. NR5A2 is one of 49 “nuclear receptors” in
the human genome that together represent ligand-regulated transcription

15 factors. About half of these nuclear receptors have known ligands (estrogen,
androgens, thyroid hormone, retinoids, vitamin D, etc.), the other half are orphan
receptors.

The inventors have discovered, such as based on gene expression

analysis of the cloned stem cells from Barrett's esophagus and gastric intestinal

20 metaplasia, that the expression of NR5A2 is 10-20-fold higher when compared
to indigenous stem cells of the esophagus and stomach. Our analysis further
suggests that NRSA2 is likely a key stem cell factor required for self-renewal of
both of both Barrett’s and gastric intestinal metaplasia, and is different from the
key self-renewal factors in the esophagus and stomach. Therefore targeting

25 NRb5A2 with agents that specifically affect the level of expression and/or
functioning of NR5A2 in BE and IM stem cells versus the esophagus or stomach
stem cells may be a useful way to inhibit the growth of those target stem cells,
and perhaps a means to selectively ablate the BE and/or IM stem cell
populations. The modulatory agents can include, for example, nucleic acid

30 therapeutics such as siRNA, antisense, decoys and the like, as well as
intracellular antibodies and antibody mimetics, and small molecules.
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embodiments, the NR5A2 modulator is an agonist, such as dilauroyl

5 phosphatidylcholine, or an agonist having the structure

Ph\/' N

Other natural and synthetic modulators are disclosed in Whitby et al.,
(2011) J. Mol. Med. 54, 2266, and representative embodiments are shown in
10  Figure 15. Additional compounds can by synthesized from these parent
compounds using standard medicinal chemistry.

In certain embodiments the cytotoxic moiety is linked directly (either
covalently or non-covalently) to the agent. In other embodiments the cytotoxic
moiety is incorporated into a biocompatible delivery vehicle that is in turn linked

15 directly (either covalently or non-covalently) to the agent. Biocompatible delivery
vehicles are well known in the art and include, without limitation, microcapsules,
microparticles, nanoparticles, liposomes and the like.

Applicants have discovered that it is a primitive cell population resid'ing at
the squamocolumnar junction that is responsible for esophageal metaplasia.

20 Accordingly, ablation of this cell population in normal, healthy individuals would
protect those individuals from esophageal metaplasia and, in turn, from
esophageal adenocarinoma. Thus, the present invention provides for both
prophylactic and therapeutic methods of treatment. In some embodiments, the
patient to be treated has been diagnosed as having metaplasia. In other

25 embodiments, the patient to be treated does not have metaplasia.

According to the methods of the invention, the agent can be administered

via any means appropriate to effect treatment. In some embodiments, the agent
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Any endoscopic device or procedure capable of delivering an agent is suitable
5 for use in the methods of the invention.

An agent of the invention typically is administered to the subject in a
pharmaceutical composition. The pharmaceutical composition typically includes
the agent formulated together with a pharmaceutically acceptable carrier.
Pharmaceutical compositions can be administered in combination therapy, i.e.,

10 combin-ed with other agents. As used herein, "pharmaceutically acceptable
carrier" includés any and all solvents, dispersion media, coatings, antibacterial
and antifungal agents, isotonic and absorption delaying agents, and the like that |
are physiologically compatible. Preferably, the carrier is suitable for oral, and
parenteral administration (e.g., by injection or infusion).

15 In some embodiments, the expression of genes required for activation,
division or growth of the stem cell can reduced or otherwise inhibited using a
nucleic acid therapeutic. In preferred embodiments, the nucleic acid therapeutic
is selectively cytotoxic or cytotoxic to the stem cell relative to other normal tissue
in the alimentary canal, particularly adjacent tissues. In the case of the BE stem

20  cell, preferable nucleic acid therapeutics are selectively cytotoxic or cytotoxic to
the BE cell as relative to normal esophageal squamous epithelium and/or
esophageal squamous stem cells and/or stomach cardia stem cells.

Exemplary nucleic acid therapeutics include, but are not limited to,

antisense oligonucleotides, decoys, siRNAs, miRNAs, shRNAs and ribozymes.

25 These agents can be delivered through a variety of routes of administration, but
a preferred route is through local delivery, such as by local injection or
endoscopic delivery. Moreover, the nucleic acid therapeutic can be modified
with one or more moieties which promote uptake of the polynucleotide by the
targeted stem cell. For instance, the modification can be a peptide or a

30 peptidomimetic that enhances cell permeation,or a lipophilic moiety which
enhances entrance into a cell. Exemplary lipophilic moieties include those

chosen from the group consisting of a lipid, cholesterol, oleyl, retinyl, cholesteryl
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acid, myristic acid,03-(oleoyl)lithocholic acid, O3-(oleoyl)cholenic acid,
5 dimethoxytrityl, or phenoxazine.

RNA Interference Nucleic Acids

In particular embodiments, nucleic acid therapeutic is an RNA

interference (RNAi) molecule. RNA interference methods using RNAi molecules

10  may be used to disrupt the expression of a gene of interest, such as gene
overexpressed by the targeted stem cell. Exemplary genes to be targeted in the
case of BE stem cells are provided in Tables 1-5 and Figures 9-11. Small
interfering RNA (siRNA) are RNA duplexes normally 21-30 nucleotides long that
can associate with a cytoplasmic multi-protein complex known as RNAi-induced

15  silencing complex (RISC). RISC loaded with siRNA mediates the degradation of '
homologous mRNA transcripts, therefore siRNA can be designe'd to knock down
protein expression with high specificity. A variety of RNAI reagents, including
siRNAs targeting clinically relevant targets, are currently under pharmaceutical
development, as described, e.g., in de Fougerolles, A. et al., Nature Reviews

20  6:443-453 (2007).

While the first described RNAi molecules were RNA:RNA hybrids
comprising both an RNA sense and an RNA antisense strand, it has now been
demonstrated that DNA sense:RNA antisense hybrids, RNA sense:DNA
antisense hybrids, and DNA:DNA hybrids are capable of mediating RNAi '

25 (Lamberton, J. S. and Christian, A. T., (2003) Molecular Biotechnology 24:111-
119). Thus, the invention includes the use of RNAi molecules comprising any of
these different types of double-stranded molecules. In addition, it is understood
that RNAi molecules may be used and introduced to cells in a variety of forms.
Accordingly, as used herein, RNAi molecules encompasses any and all

30 molecules capable of inducing an RNAi response in cells, including, but not
limited to, double-stranded polynucleotides comprising two separate strands, i.e.
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vectors that express one or more polynucleotides capable of forming a double-
5 stranded polynucleotide alone or in combination with another polynucleotide.

RNA interference (RNAi) may be used to specifically inhibit expression of
target genes in the stem cell. Double-stranded RNA-mediated suppression of
gene and nucleic acid expression may be accomplished according to the
invention by introducing dsRNA, siRNA or shRNA into cells or organisms.

10 SiRNA may be double-stranded RNA, or a hybrid molecule comprising both
RNA and DNA, e.g., one RNA strand and one DNA strand. It has been
demonstrated that the direct introduction of siRNAs to a cell can trigger RNAi in
mammalian cells (Elshabir, S. M., et al. Nature 411:494-498 (2001)).
Furthermore, suppression in mammalian cells occurred at the RNA level and

15  was specific for the targeted genes, with a strong correlation between RNA and
protein suppression (Caplen, N. et al., Proc. Natl. Acad. Sci. USA 98:9746-9747
(2001)).

RNAi molecules targeting specific genes can be readily prepared

according to procedures known in the art. Structural characteristics of effective

20  siRNA molecules have been identified. Elshabir, S. M. et al. (2001) Nature
411:494-498 and Eishabir, S. M. et al. (2001), EMBO 20:6877-6888.
Accordingly, one of skill in the art would understand that a wide variety of
different siRNA molecules may be used to target a specific gene or transcript. In
certain embodiments, siRNA molecules according to the invention are double-

25 stranded and 16-30 or 18-25 nucleotides in length, including each integer in
between. In one embodiment, an siRNA is 21 nucleotides in length. In certain
embodiments, siRNAs have 0-7 nucleotide 3' overhangs or 0-4 nucleotide 5'
overhangs. In one embodiment, an siRNA molecule has a two nucleotide 3'
overhang. In one embodiment, an siRNA is 21 nucleotides in length with two

30 nucleotide 3' overhangs (i.e. they contain a 19 nucleotide complementary region
between the sense and antisense strands). In certain embodiments, the

overhangs are UU or dTdT 3' overhangs.
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- composition, such as, for example, 2'-deoxy- or 2'-O-methyl modifications.

5 However, in preferred embodiments, the entire strand of the siRNA is not made
with either 2' deoxy or 2'-O-modified bases.

In one embodiment, siRNA target sites are selected by scanning the
target mRNA transcript sequence for the occurrence of AA dinucleotide
sequences. Each AA dinucleotide sequence in combination with the 3' adjacent

10  approximately 19 nucleotides are potential siRNA target sites. In one
embodiment, siRNA target sites are preferentially not located within the 5' and 3'
untranslated regions (UTRs) or regions near the start codon (within
approximately 75 bases), since proteins that bind regulatory regions may
interfere with the binding of the siRNP endonuclease complex (Elshabir, S. et al.

15  Nature 411:494-498 (2001); Elshabir, S. et al. EMBO J. 20:6877-6888 (2001)).
In addition, potential target sites may be compared to an appropriate genome
database, such as BLASTN 2.0.5, available on the NCBI server at
www.ncbi.nlm, and potential target sequences with significant homology to other

coding sequences eliminated.

20 Short Hairpin RNA (shRNA) is a form of hairpin RNA capable of
sequence-specifically reducing expression of a target gene. Short hairpin RNAs
may offer an advantage over siRNAs in suppressing gene expression, as they
are generally more stable and less susceptible to degradation in the cellular
environment. It has been established that such short hairpin RNA-mediated

25 gene silencing works in a variety of normal and cancer cell lines, and in
mammalian cells, including mouse and human cells. Paddison, P. et al., Genes
Dev. 16(8):948-58 (2002). Furthermore, transgenic cell lines bearing
chromosomal genes that code for engineered shRNAs have been generated.
These cells are able to constitutively synthesize shRNAs, thereby facilitating

30 long-lasting or constitutive gene silencing that may be passed on to progeny
cells. Paddison, P. et al., Proc. Natl. Acad. Sci. USA 99(3):1443-1448 (2002).
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nucleotide stems, while in other embodiments, hairpins contain 27 to 29

5 nucleotide stems. In certain embodiments, loop size is between 4 to 23
nucleotides in length, although the loop size may be larger than 23 nucleotides
without significantly affecting silencing activity. ShRNA molecules may contain
mismatches, for example G-U mismatches between the two strands of the
shRNA stem without decreasing potency. In fact, in certain embodiments,

10  shRNAs are designed to include one or several G-U pairings in the hairpin stem
to stabilize hairpins during propagation in bacteria, for example. However,
complementarity between the portion of the stem that binds to the target mMRNA
(antisense strand) and the mRNA is typically required, and even a single base
pair mismatch is this region may abolish silencing. 5' and 3' overhangs are not

15 required, since they do not appear to be critical for shRNA function, although
they may be present (Paddison et al. (2002) Genes & Dev. 16(8):948-58).

MicroRNAs

In other embodiments, the nucleic acid therapeutic is a Micro RNA

20 (miRNA), MicroRNA mimic or an antagonist. Micro RNAs (miRNAs) are a highly
conserved class of small RNA molecules that are transcribed from DNA in the
genomes of plants and animals, but are not translated into protein. Processed
miRNAs are single stranded @17-25 nucleotide (nt) RNA molecules that
become incorporated into the RNA-induced silencing complex (RISC) and have

25 Dbeen identified as key regulators of development, cell proliferation, apoptosis
and differentiation. They are believed to play a role in regulation of gene
expression by binding to the 3'-untranslated region of specific.mMRNAs. RISC
mediates down-regulation of gene expression through translational inhibition,
transcript cleavage, or both. RISC is also implicated in transcriptional silencing

30 in the nucleus of a wide range of eukaryotes.
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Grocock R J, van Dongen S, Bateman A, Enright A J. NAR, 2006, 34, Database

5 Issue, D140-D144; "The microRNA Registry" Griffiths-Jones S, NAR, 2004, 32,
Database Issue, D109-D111; and also at ‘
http://microrna.sanger.ac.uk/sequences/. In certain preferred embodiments, the
" miRNA, miRNA mimic or antagonist is selectively cytotoxic or cytotoxic to BE
cell as relative to normal esophageal squamous epithelium and/or esophageal
10 squamous stem cells and/or gastric cardia stem cells.

Antisense Oligonucleotides

In one embodiment, the nucleic acid therapeutic is an antisense
oligonucleotide directed to a target gene overexpressed in the stem cell, i.e., the
15  BE stem cell, or for which inhibition of expression is selectively cytotoxic or
cytotoxic to the BE cell as relative to normal esophageal squamous epithelium
and/or esophageal squamous stem cells and/or stomach cardia stem cells. The
term "antisense oligonucleotide" or simply "antisense" is meant to include
oligonucleotides that are complementary to a targeted polynucleotide sequence.
20  Antisense oligonucleotides are single strands of DNA or RNA that are
complementary to a chosen sequence. In the case of antisense RNA, they
prevent translation of complementary RNA strands by binding to it. Antisense
DNA can be used to target a specific, complementary (coding or non-coding)
RNA. If binding takes places this DNA/RNA hybrid can be degraded by the
25 enzyme RNase H. In particular embodiment, antisense oligonucleotides contain
from about 10 to about 50 nucleotides, more preferably about 15 to about 30
nucleotides. The term also encompasses antisense oligonucleotides that may
not be exactly complementary to the desired target gene. Thus, the invention
can be utilized in instances where non-target speéific—activities are found with
30 antisense, or where an antisense sequence containing one or more mismatches
with the target sequence is the most preferred for a particular use.
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antisense oligonucleotides for inhibiting protein synthesis is well established.
5 Methods of producing antisense oligonucleotides are known in the art and can
be readily adapted to produce an antisense oligonucleotide that targets any
polynucleotide sequence. Selection of antisense oligonucleotide sequences
specific for a given target sequence is based upon analysis of the chosen target
sequence and determination of sécondary structure, T, binding energy, and
10 relative stability. Antisense oligonucleotides may be selected based upon their
relative inability to form dimers, hairpins, or other secondary structures that
would reduce or prohibit specific binding to the target mRNA in a host cell.
Highly preferred target regions of the mRNA include those regions at or near the
AUG translation initiation codon and those sequences that are substantially
15 complementary to 5' regions of the mRNA. These secondary structure analyses
and target site selection considerations can be performed, for example, using
v.4 of the OLIGO primer analyéis software (Molecular Biology Insights) and/or
the BLASTN 2.0.5 algorithm software (Altschul et al., Nucleic Acids Res. 1997,
25(17):3389-402).

20
Ribozymes

According to another embodiment of the invention, the nucleic acid
therapeutic is a ribozyme. Ribozymes are RNA-protein complexes having
specific catalytic domains that possess endonuclease activity (Kim and Cech,

25 Proc Natl Acad Sci USA. 1987 December; 84(24):8788-92; Forster and Symons,
Cell. 1987 Apr. 24; 49(2):211-20) and can cleave an inactive a target mRNA. For
example, aAIarge number of ribozymes accelerate phosphodiester transfer
reactions with a high degree of specificity, often cleaving only one of several
phosphodiesters in an oligonucleotide substrate (Cech et al., Cell. 1981

30 December; 27(3 Pt 2):487-96; Michel and Westhof, J Mol. Biol. 1990 Dec. 5;
216(3):585-610; Reinhold-Hurek and Shub, Nature. 1992 May 14;
357(6374):173-6). This specificity has been attributed to the requirement that the
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At least six basic varieties of naturally-occurring enzymatic RNAs are
known presently. Each can catalyze the hydrolysis of RNA phosphodiester
5 bonds in trans (and thus can cleave other RNA molecules) under physiological
conditions. In general, enzymatic nucleic acids act by first binding to a target
RNA. Such binding occurs through the target binding portion of a enzymatic
nucleic acid which is held in proximity to an enzymatic portion of the molecule
that acts to cleave the target RNA. Thus, the enzymatic nucleic acid first
10  recognizes and then binds a target RNA through complementary base-pairing,
and once bound to the correct site, acts enzymatically to cut the target RNA.
Strategic cleavage of such a target RNA will destroy its ability to direct synthesis
of an encoded protein. After an enzymatic nucleic acid has bound and cleaved
its RNA target, it is released from that RNA to search for another target and can
15  repeatedly bind and cleave new targets.

The enzymatic nucleic acid molecule may be formed in a hammerhead,

hairpin, a hepatitis Avirus, group | intron or RNaseP RNA (in association with an
RNA guide sequence) or Neurospora VS RNA motif, for example. Specific _
examples of hammerhead motifs are described by Rossi et al. Nucleic Acids

20 Res. 1992 Sep. 11; 20(17):4559-65. Exa.mples of hairpin motifs are described by
Hampel et al. (Eur. Pat. Appl. Publ. No. EP 0360257), Hampelland Tritz,
Biochemistry 1989 Jun. 13; 28(12):4929-33; Hampel et al., Nucieic Acids Res.
1990 Jan. 25; 18(2):299-304 and U.S. Pat. No. 5,631,359. An example of the
hepatitis Ovirus motif is described by Perrotta and Been, Biochemistry. 1992

25  Dec. 1; 31(47):11843-52; an example of the RNaseP motif is described by
Guerrier-Takada et al., Cell. 1983 December; 35(3 Pt 2):849-57; Neurospora VS
RNA ribozyme motif is described by Collins (Saville and Collins, Cell. 1990 May
18; 61(4):685-96, Saville and Collins, Proc Natl Acad Sci USA. 1991 Oct. 1;
88(19):8826-30; Collins and Olive, Biochemistry. 1993 Mar. 23; 32(11):2795-9);

30 and an example of the G-roup | intron is described in U.S. Pat. No. 4,987,071.
Desirable characteristics of enzymatic nucleic acid molecules used according to

the invention are that they have a specific substrate binding site which is
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need not be limited to specific motifs mentioned herein.

Methods of producing a ribozyme targeted to any polynucleotide
sequence are known in the art. Ribozymes may be designed as described in Int.
Pat. Appl. Publ. No. WO 93/23569 and Int. Pat. Appl. Publ. No. WO 94/02595,
each specifically incorporated herein by referénce, and synthesized to be tested
in vitro and in vivo, as described therein.

Ribozyme activity can be optimized by altering the length of the ribozyme
binding arms or chemically synthesizing ribozymes with modifications that
prevent their degradation by serum ribonucleases (see e.g., Int. Pat. Appl. Publ.
No. WO 92/07065; Int. Pat. Appl. Publ. No. WO 93/15187; Int. Pat. Appl. Publ.
No. WO 91/03162; Eur. Pat. Appl. Publ. No. 92110298.4; U.S. Pat. No.
5,334,711; and Int. Pat. Appl. Publ. No. WO 94/13688, which describe various
chemical modifications that can be made to the sugar moieties of enzymatic
RNA molecules), modifications which enhance their efficacy in cells, and
removal of stem Il bases to shorten RNA synthesis times and reduce chemical
requirements.

Cell Penetrating Moieties Attached to the Nucleic Acid Therapeutics

A variety of agents can be associated with the nucleic acid therapeutic,
preferably through a reversible covalent linker, in order to enhance the uptake of
the therapeutic by cells, particularly the targeted stem cell. These cell
penetrating (CP) moieties may be so attached directly or indirectly via a linker.
Functionally, the CP moieties may be designed to achieve one or more
improved outcomes. As used herein the term "CP moiety" is a compound or
molecule or construct which is attached, linked or associated with the nucleic
acid therapeutic.

In one embodiment the CP moieties comprise molecules which promote
endocytosis of the nucleic acid therapeutic. As such the CP moiety acts as a
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- becoming embedded in the lipid bilayer of a cell. Upon "flipping" of the lipids, the

5 nucleic acid therapeutic would then enter the cell. In these constructs, the linker
between the CP moiety and the nucleic acid therapeutic can be selected such
that it is sensitive to the physicochemical environment of the cell and/or to be
susceptible to or resistant to enzymes present. The end result being the
liberation of the nucleic acid therapeutic, with or without a portion of the optional

10 linker. The present invention also contemplates nucleic acid therapeutics that
bind to receptors which are internalized.

Furthermore, the nucleic acid therapeutics of the invention itself can have
one or more CP moieties which facilitates the active or passive transport,

localization, or compartmentalization of the nucleic acid therapeutic.
15
Conjugates as CP moieties

CP moieties, while attached directly to the nucleic acid therapeutic or to
the nucleic acid therapeutic via an optional linker may comprise conjugate
groups attached to one or more of the nucleic acid therapeutic termini at

20  selected nucleobase positions, sugar positions or to one of the terminal
internucleoside linkages.

There are numerous methods for preparing conjugates of nucleic acid
therapéutics. Generally, a nucleic acid therapeutic is attached to a conjugate
moiety by contacting a reactive group (e.g., OH, SH, amine, carboxyl, aldehyde,

25 and the like) on the oligomeric compound with a reactive group on the conjugate
moiety. In some embodiments, one reactive group is electrophilic and the other
is nucleophilic. For example, an electrophilic 'group can be a carbonyl-containing
functionality and a nucleophilic group can be an amine or thiol. Methods for
conjugation of nucleic acids and related compounds with and without linking

30 groups are well described in the literature such as, for example, in Manoharan in
Antisense Research and Applications, Crooke and LeBleu, eds., CRC Press,
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In some embodiments, conjugate moieties can be attached to the

terminus of a nucleic acid therapeutic such as a 5' or 3' terminal residue of either

5 strand. Conjugate moieties can also be attached to internal residues of the
oligomeric compounds. For nucleic acid therapeutics, conjugate moieties can be

attached to one or both strands. In some embodiments, a double-stranded
nucleic acid therapeutic contains a conjugate moiety attached to each end of the
sense strand. In other embodiments, a double-stranded nucleic acid therapeutic

10 contains a conjugate moiety attached to both ends of the antisense strand.

In some embodiments, conjugate moieties can be attached to

heterocyclic base moieties (e.g., purines and pyrimidines), monomeric subunits
(e.g., sugar moieties), or monomeric subunit linkages (e.g., phosphodiester
linkages) of nucleic acid molecules. Conjugation to purines or derivatives thereof

15  can occur at any position including, endocyclic and exocyclic atoms. In some
embodiments, the 2-, 6-, 7-, or 8-positions of a purine base are attached to a
conjugate moiety. Conjugation to pyrimidines or derivatives thereof can also
occur at any position. In some embodiments, the 2-, 5-, and 6-positions of a
pyrimidine base can be substituted with a conjugate moiety. Conjugation to

20 sugar moieties of nucleosides can occur at any carbon atom. Example carbon
atoms of a sugar moiety that can be attached to a conjugate moiety include the
2', 3', and 5' carbon atoms.

Internucleosidic linkages can also bear conjugate moieties. For
phosphorus-containing linkages (e.g., phosphodiester, phosphorothioate,

25  phosphorodithioate, phosphoroamidate, and the like), the conjugate moiety can
be attached directly to the phosphorus atom or to an O, N, or S atom bound to
the phosphorus atom. For amine- or amide-containing internucleosidic linkages
(e.g., PNA), the conjugate moiety can be attached to the nitrogen atom of the

amine or amide or to an adjacent carbon atom.

30 These CP moieties act to enhance the properties of the nucleic acid
therapeutic or may be used to track the nucleic acid therapeutic or its
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by covalently attaching the CP moieties to chemically functional groups available

5 on the nucleic acid therapeutic or linker such as hydroxyl or amino functional
groups. Conjugates which may be used as terminal moities include intercalators,
reporter molecules, polyamines, polyamides, polyethylene glycols, polyethers,
and groups that enhance the pharmacodynamic and/or pharmacokinetic
properties of the nucleic acid therapeutic.

10 Typical conjugate groups include cholesterols, lipids, phospholipids,
biotin, phenazine, folate, phenanthridine, anthraquinone, acridine, fluoresceins,
rhodamines, coumarins, and dyes. Groups that enhance the pharmacodynamic
properties, in the context of this invention, include groups that improve
properties including but not limited to construct uptake, construct resistance to

15  degradation, and/or strengthen sequence-specific hybridization with RNA.

Conjugate groups also include but are not limited to lipid moieties such as
a cholesterol moiety, cholic acid, a thioether, an aliphatic chain, a phospholipid,
a pdlyamine or a polyethylene glycol chain or adamantane acetic acid, a palmity!
moiety or an octadecylamine or hexylamino-carbonyl-oxycholesterol moiety.

20 The nucleic acid therapeutics of the invention may also be conjugated to
active drug substances. Representative U.S. patents that teach the preparation
of such conjugates include, but are not limited to, U.S. Pat. Nos. 4,828,979;
4,948,882; 5,218,105; 5,525,465; 5,541,313; 5,545,730; 5,552,538; 5,578,717,
5,580,731, 5,580,731, 5,591,584; 5,109,124; 5,118,802; 5,138,045; 5,414,077;

25 5,486,603; 5,512,439, 5,578,718, 5,608,046; 4,587,044; 4,605,735; 4,667,025;
4,762,779, 4,789,737, 4,824,941, 4,835,263; 4,876,335; 4,904,582; 4,958,013;
5,082,830, 5,112,963; 5,214,136; 5,082,830; 5,112,963; 5,214,136; 5,245,022;
5,254,469; 5,258,506; 5,262,536; 5,272,250, 5,292,873; 5,317,098; 5,371,241,
5,391,723, 5,416,203, 5,451,463, 5,510,475; 5,512,667, 5,514,785; 5,565,552;

30 5,567,810;5,574,142; 5,585,481; 5,587,371; 5,595,726, 5,597,696, 5,599,923;
5,599,928 and 5,688,941.
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invention can be covalently attached, optionally through one or more linkers, to
5 one or more nucleic acid therapeutics. The resulting constructs can have
modified or enhanced pharmacokinetic, pharmacodynamic, and other properties
compared with non-conjugated constructs. A conjugate moiety that can modify
or enhance the pharmacokinetic properties of a nucleic acid therapeutic can
improve cellular distribution, bioavailability, metabolism, excretion, permeability,
10  and/or cellular uptake of the nucleic acid therapeutic. A conjugate moiety that
can modify or enhance pharmacodynamic properties of a nucleic acid
therapeutic can improve activity, resistance to degradation, sequence-specific
. hybridization, uptake, and the like.

Representative conjugate moieties can include lipophilic molecules

15 (aromatic and non-arométic) including steroid molecules; proteins (e.g.;
antibodies, enzymes, serum proteins); peptides; vitamins (water-soluble or lipid-
soluble); polymers (water-soluble or lipid-soluble); small molecules including
drugs, toxins, reporter molecules, and receptor ligands; carbohydrate
complexes; nucleic acid cleaving complexes; metal chelators (e.g., porphyrins,

20 texaphyrins, crown ethers, etc.); intercalators including hybrid
photonucleasef/intercalators; crosslinking agents (e.g., photoactive, redox
active), and combinations and derivatives thereof. Oligonucleotide conjugates
and their syntheses are also reported in comprehensive reviews by Manoharan
in Antisense Drug Technology, Principles, Strategies, and Applications, S. T.

25 Crooke, ed., Ch. 16, Marcel Dekker, Inc., 2001 and Manoharan, Antisense &
Nucleic Acid Drug Development, 2002, 12, 103, each of which is incorporated
herein by reference in its entirety.

Lipophilic conjugate moieties can be used, for example, to counter the
hydrophilic nature of a nucleic acid therapeutic and enhance cellular penetration.
30 Lipophilic moieties include, for example, steroids and related compounds such
as cholesterol (U.S. Pat. No. 4,958,013 and Letsinger et al., Proc. Natl. Acad.
Sci. USA, 1989, 86, 6553), thiocholesterol (Oberhauser et al., Nuc. Acids Res.,
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hydroxycorticosterone, their derivatives, and the like.

5 Other lipophilic conjugate moieties include aliphatic groups, such as, for
example, straight chain, branched, and cyclic alkyls, alkenyls, and alkynyls. The
aliphatic groups can have, for example, 5 to about 50, 6 to about 50, 8 to about
50, or 10 to about 50 carbon atoms. Example aliphatic groups include undecyl,
dodecyl, hexadecyl, heptadecyl, octadecyl, nonadecyl, terpenes, bornyl,

10  adamantyl, derivatives thereof and the like. In some embodiments, one or more
carbon atoms in the aliphatic group can be replaced by a heteroatom such as O,
S, or N (e.g., geranyloxyhexyl). Further suitable lipophilic conjugate moieties
include aliphatic derivatives of glycerols such as alkylglycerols,
bis(alkyl)glycerols, tris(alkyl)glycerols, monoglycerides, diglycerides, and

15 triglycerides. Saturated and unsaturated fatty functionalities, such as, for
example, fatty acids, fatty alcohols, fatty esters, and fatty amines, can also serve
as lipophilic conjugate moieties. In some embodiments, the fatty functionalities
can contain from about 6 carbons to about 30 or about 8 to about 22 carbons.
Example fatty acids include, capric, caprylic, lauric, palmitic, myristic, stearic,

20 oleic, linoleic, linolenic, arachidonic, eicosanoic acids and the like.

In further embodiments, lipophilic conjugate groups can be polycyclic
aromatic groups having from 6 to about 50, 10 to about 50, or 14 to about 40
carbon atoms. Example polycyclic aromatic groups include pyrenes, purines,
acridines, xanthenes, fluorenes, phenanthrenes, anthracenes, quinolines,

25 isoquinolines, naphthalenes, derivatives thereof and the like.

Other suitable lipophilic conjugate moieties include menthols, trityls (e.g.,
dimethoxytrityl (DMT)), phenoxazines, lipoic acid, phospholipids, ethers,
thioethers (e.g., hexyl-S-tritylthiol), derivatives thereof and the like. nucleic acid
therapeutics containing conjugate moieties with affinity for low density

30 lipoprotein (LDL) can help provide an effective targeted delivery system. High
expression levels of receptors for LDL on tumor cells makes LDL an attractive
carrier for selective delivery of drugs to these cells (Rurr'lp et al.,, Bioconjugate
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derivatives thereof and combinations thereof. In some embodiments, conjugate
5 moieties having LDL affinity can be dioleyl esters of cholic acids such as
chenodeoxycholic acid and lithocholic acid.

Conjugate moieties can also include vitamins. Vitamins are known to be
transported into cells by numerous cellular transport systems. Typically, vitamins
~ can be classified as water soluble or lipid soluble. Water soluble vitamins include
10  thiamine, riboflavin, nicotinic acid or niacin, the vitamin Bg pyridoxal group,
pantothenic acid, biotin, folic acid, the B> cobamide coenzymes, inositol,
choline and ascorbic acid. Lipid soluble vitamins include the vitamin A family,
vitamin D, the vitamin E tocopherol family and vitamin K (and phytols).

In some embodiments, the conjugate moiety includes folic acid (folate)

15  and/or one or more of its various forms, such as dihydrofolic acid, tetrahydrofolic
acid, folinic acid, pteropolyglutamic acid, dihydrofolates, tetrahydrofolates,
tetrahydropterins, 1-deaza, 3-deaza, 5-deaza, 8-deaza, 10-deaza, 1,5-dideaza,
5,10-dideaza, 8,10-dideaza and 5,8-dideaza folate analogs, and antifolates.

Vitamin conjugate moieties include, for example, vitamin A (retinol) and/or

20  related compounds. The vitamin A family (retinoids), including retinoic acid and
retinol, are typically absorbed and transported to target tissues through their
interaction with specific proteins such as cytosol retinol-binding protein-type I
(CRBP-I1), retinol binding protein (RBP), and cellular retinol-binding protein
(CRBP). The vitamin A family of compounds can be attached to a nucleic acid

25  therapeutic via acid or alcohol functionalities found in the various family
members. For example, conjugation of an N-hydroxy succinimide ester of an
acid moiety of retinoic acid to an amine function on a linker pendant to a nucleic
acid therapeutic can result in linkage of vitamin A compound to the nucleic acid
therapeutic via an amide bond. Also, retinol can be converted to its

30 phosphoramidite, which is useful for 5' conjugation.
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- conjugated to nucleic acid therapeutics through their hydroxyl groups by first

5 activating the hydroxyl groups to, for example, hemisuccinate esters.
Conjugation can then be effected directly to the nucleic acid therapeutic or to an
amino linker pendant from the nucleic acid therapeutic. Other vitamins that can
be conjugated to nucleic acid therapeutics in a similar manner on include
thiamine, riboflavin, pyridoxine, pyridoxamine, pyridoxal, deoxypyridoxine. Lipid

10  soluble vitamin K's and related quinone-containing compounds can be
conjugated via carbonyl groups on the quinone ring. The phytol moiety of
vitamin K can also serve to enhance binding of the oligomeric compounds to
cells.

Pyridoxal (vitamin Be) has specific Bg-binding proteins. Other pyridoxal
15  family members include pyridoxine, pyridoxamine, pyridoxal phosphate, and
pyridoxic acid. Pyridoxic acid, niacin, pantothenic acid, biotin, folic acid and
ascorbic acid can be conjugated to nucleic acid therapeutics, for example, using
N-hydroxysuccinimide esters that are reactive with amino linkers located on the
nucleic acid therapeutic, as described above for retinoic acid.

20 Conjugate moieties can also include polymers. Polymers can provide
added bulk and various functional groups to affect permeation, cellular transport,
and localization of the conjugated nucleic acid therapeutic. For example,
increased hydrodynamic radius caused by conjugation of a nucleic acid
therapeutic with a polymer can help prevent entry into the nucleus and

25  encourage localization in the cytoplasm. In some embodiments, the polymer
does not substantially reduce cellular uptake or interfere with hybridization to a

‘ complementary strand or other target. In further embodiments, the conjugate
polymer moiety has, for example, a molecular weight of less than about 40, less
than about 30, or less than about 20 kDa. Additionally, polymer conjugate

30 moieties can be water-soluble and optionally further comprise other conjugate
moieties such as peptides, carbohydrates, drugs, reporter groups, or further
conjugate moieties.
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conjugate moieties can be of any molecular weight including for example, about
5 100, about 500, about 1000, about 2000, about 5000, about 10,000 and higher.
In some embodiments, the PEG conjugate moieties contains at least 4, at least
5, at least 6, at least 7, at least 8, at least 9, at least 10, at least 15, at least 20,
or at least 25 ethylene glycol residues. In further embodiments, the PEG
conjugate moiety contains from about 4 to about 10, about 4 to about 8, about 5
10  to about 7, or about 6 ethylene glycol residues. The PEG conjugate moiety can
also be modified such that a terminal hydroxyl is replaced by alkoxy, carboxy,
acyl, amido, or other functionality. Other conjugate moieties, such as reporter
groups including, for example, biotin or fluorescein can also be attached to a
PEG conjugate moiety. Copolymers of PEG are also suitable as conjugate
15 moieties. Preparation and biological activity of polyethylene glycol conjugates of
oligonucleotides are described, for example, in Bonora et al., Nucleosides
Nucleotides 18: 1723, 1999; Bonora et al., Farmaco 53: 634, 1998; Efimov,
Bioorg. Khim. 19: 800, 1993; and Jaschke et al., Nucleic Acids Res. 22: 4810,
1994. Further example PEG conjugate moieties and preparation of
20  corresponding conjugated oligomeric compounds is described in, for example,
U.S. Pat. Nos. 4,904,582 and 5,672,662, each of which is incorporated by
reference herein in its entirety. Nucleic acid compounds conjugated to one or

more PEG moieties are available commercially.

Other polymers suitable as conjugate moieties include polyamines,

25 polypeptides, polymethacrylates (e.g., hydroxylpropyl methacrylate (HPMA)),
poly(L-lactide), poly(DL lactide-co-glycolide (PGLA), polyacrylic acids,
polyethylenimines (PEI), polyalkylacrylic acids, polyurethanes, polyacrylamides,
N-alkylacrylamides, polyspermine (PSP), polyethers, cyclodextrins, derivatives
thereof and co-polymers thereof. Many polymers, such as PEG and polyamines

30 have receptors present in certain cells, thereby facilitating cellular uptake.
Polyamines and other amine-containing polymers can exist in protonated form at
physiological pH, effectively countering an anionic backbone of some oligomeric

compounds, effectively enhancing cellular permeation. Some example
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derivatives thereof. Other amine-containing moieties can also serve as suitable

5 conjugate moieties due to, for example, the formation of cationic species at
physiological conditions. Example amine-containing moieties include 3-
aminopropyl, 3-(N,N-dimethylamino)propy!, 2-(2-(N,N-
dimethylamino)ethoxy)ethyl, 2-N-(2-aminoethyl)-N-methylaminooxy)ethyl, 2-(1-
imidazolyl)ethyl, and the like.

i

10 Conjugate moieties can also include peptides. Suitable peptides can have
from 2 to about 30, 2 to about 20, 2 to about 15, or 2 to about 10 amino acid
residues. Amino acid residues can be naturally or non-naturally occurring,
including both D and L isomers.

In some embodiments, peptide conjugate moieties are pH sensitive

15 peptides such as fusogenic peptides. Fusogenic peptides can facilitate
endosomal release of agents such as nucleic acid therapeutics to the cytoplasm.
It is believed that fusogenic peptides change conformation in acidic pH,
eftectively destabilizing the endosomal membrane thereby enhancing
cytoplasmic delivery of endosomal contents. Example fusogenic peptides

20 include peptides derived from polymyxin B, influenza HA2, GALA, KALA, EALA,
melittin-derived peptide, .alpha.-helical peptide or Alzheimer .beta.-amyloid
peptide, and the like. Preparation and biological activity of oligonucleotides
conjugated to fusogenic peptides are described in, for example, Bongartz et al.,
Nucleic Acids Res. 22: 4681, 1994, and U.S. Pat. Nos. 6,559,279 and

25  6,344,436.

Other peptides that can serve as conjugate moieties include delivery
peptides which have the ability to transport relatively large, polar molecules
(including 'peptides, oligonucleotides, and proteins) across cell membranes.
Example delivery peptides include Tat peptide from HIV Tat protein and Ant

30 peptide from Drosophila antenna protein. Conjugation of Tat and Ant with
oligonucleotides is described in, for example, Astriab-Fisher et al., Biochem.
Pharmacol. 60: 83, 2000.
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localization can be effected by conjugation of a nuclear localization signal (NLS).

5 Incontrast, cytoplasmic localization can be facilitated by conjugation of a
nuclear export signal (NES). Methods for conjugating. peptides to oligomeric
compounds such as oligonucleotides is described in, for example, U.S. Pat. No.
6,559,279, which is incorporated herein by reference in its entirety.

Many drugs, receptor ligands, toxins, reporter molecules, and other small
10 molecules can serve as conjugate moieties. Small molecule conjugate moieties
often have specific interactions with certain receptors or other biomolecules,
thereby éllowing targeting of conjugated nucleic acid therapeutics to specific
cells or tissues.

Other conjugate moieties can include proteins, subunits, or fragments

15 thereof. Proteins include, for example, enzymes, reporter enzymes, antibodies,
receptors, and the like. In some embodiments, protein conjugate moieties can
be antibodies or fragments. Antibodies can be designed to bind to desired
targets such as tumor and other disease-related antigens. In further
embodiments, protein conjugate moieties can be serum proteins. In yet further

20  embodiments, nucleic acid therapeutics can be conjugated to RNAi-related
proteins, RNAi-related protein complexes, subunits, and fragments thereof. For
example, oligomeric compounds can be conjugated to Dicer or RISC or
fragments thereof. RISC is a ribonucleoprotein complex that contains an
oligonucleotide component and proteins of the Argonaute family of proteins,

25 among others. Argonaute proteins make up a highly conserved family whose
members have been implicated in RNA interference and the regulation of related
phenomena. Members of this family have been shown to possess the canonical
PAZ and Piwi domains, thought to be a region of protein-protein interaction.
Other proteins containing these domains have been shown to effect target

30 cleavage, including the RNAse, Dicer.

Other conjugate moieties can include, for example, oligosaccharides and
carbohydrate clusters; a glycotripeptide that binds to Gal/GalNAc receptors on
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' carbohydrate recognition domains (CRD) found on the asialoglycoprotein-

5 receptor (ASGP-R).

A wide variety of linker groups are known in the art that can be useful in
the attachment of CP moieties to nucleic acid therapeutics. A review of many of
the useful linker groups can be found in, for example, Antisense Research and
Applications, S. T. Crooke and B. Lebleu, Eds., CRC Press, Boca Raton, Fla.,

10 1993, p. 303-350. Any of the reported groups can be used as a single linker or in

combination with one or more further linkers.

Linkers and their use in preparation of conjugates of oligonucleotides are
provided throughout the art. For example, see U.S. Pat. Nos. 4,948,882:
5,525,465; 5,541,313; 5,545,730; 5,552,538; 5,580,731; 5,486,603; 5,608,046
15 4,587,044; 4,667,025; 5,254,469; 5,245,022; 5,112,963; 5,391,723; 5,510,475;
5,612,667, 5,574,142; 5,684,142; 5,770,716; 6,096,875; 6,335,432; and
6,335,437.

In one embodiment, the linker may comprise a nucleic acid hairpin which

links the 5' end of one strand

20 The term "linking moiety," or "linker" as used herein is generally a bi-
functional group, molecule or compound. It may covalently or non-covalently
bind the nucleic acid therapeutic to the CP moiety. The covalent binding may be
at both or only one end of the linker. Whether the nature of binding to the nucleic
acid therapeutic and CP moiety is either covalent or noncovalent, the linker itself

25 may be labile. As used herein the term "labile" as it applies to linkers means that
the linker is either temporally or spatially stable for only a definite period or
under certain environmental conditions. For example, a labile linker may lose
integrity at a certain, time, temperature, pH, pressure, or under a certain
magnetic field or electric field. The result of lost integrity being the severance of

30  the connection between the nucleic acid therapeutic and one or more CP

moieties.
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5 C.Imaging Methods

In another aspect, the invention provides methods for imaging metaplasia
(e.g., esophageal metaplasia). The methods of the invention generally comprise
administering to a subject an effective amount of an agent that specifically binds
to a cell surtace polypeptide encoded by one of the genes set forth in Tables 1-

10 5, 15 and 16 and Figures 9-11, and visualizing the agent. In a preferred

embodiment, cell surface proteins are used that are differentially expressed in
Barrett's esophagus progenitor cells and squamous cell progenitor cells and/or
gastric cardia progenitor cells.

Any agent that binds to the desired cell surface polypeptide is suitable for
15 use in the methods of the invention. Suitable agents include, without limitation,
antibodies, aptamers, peptides, cell surface receptor ligands, or small
molecules. In a preferred embodiment, the agent is an antibody, antibody-like
molecule or cell surface receptor ligand. 4

In some embodiments, the agent is linked (covalently or non-covalently)

20 to animaging moiety to facilitate detection of the agent. Any imaging moiety is
suitable for use in the methods of the invention, including, without limitation,
positron-emitters, nuclear magnetic resonance spin probes, an optically visible
dye, or an optically visible particle. Suitable positron-emitters include, without
limitation, positron emitters of oxygen, nitrogen, iron, carbon, or gallium, K,

25 **Fe, *’Co, ¥Cu, “Ga, ® Ga, "I, ™I, I, 2|, or *Tc. Suitable nuclear magnetic
resonance spin probes include, without limitation, iron chelates and radioactive
chelates of gadolinium or manganese.

In certain embodiments, abalation techniques are used in conjunction
with imaging methods disclosed herein. For example, the expression markers
30 described herein may improve the ability to image or otherwise visualize
metaplastic cells and facilitate their ablation. The types of ablation technique
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energy source. For example, an endoscope with fiber optics can be used to
5 view the operation field, and to help select the areas for ablation based on the
detection of one or more markers described here.

D. Diagnostic Methods

In another aspect, the invention provides methods for diagnosing, or

10  predicting the future development of metaplasia (e.g., esophageal metaplasia).
The methods of the invention generally comprise measuring the expression level
of one or more of the genes set forth in Tables 1-5, 15 and 16 and Figures 9-11
in an epithelial tissue sample from a subject, wherein an increase in the
expression level relative to a suitable control indicates that the subject has, or

15  has a future risk of developing, metaplasia. In a preferred embodiment, cell
surface proteins are used that are differentially expressed in Barrett's
esophagus progenitor cells and squamous cell progenitor cells.

Any means for measuring the expression level of a gene is suitable for
use in the methods of the invention. Exemplary, art recognized, methods
20 include, without limitation, gene expression profiling using gene chips to detect
mRNA levels or antibody-based binding assays (e.g. ELISA) to detect the
protein-product of a gene. '

The epithelial tissue sample can be obtained by any means, including biopsy
or by scraping or swabbing an area or by using a needle to aspirate. Methods
25  for collecting various body samples are well known in the art, including, without
limitation, endoscopic biopsy. Tissue samples may be fresh, frozen, or fixed
according to methods known to one of skill in the art.

The diagnostic methods of the invention are generally performed in vitro.
However, in certain embodiments, the tissue sample is not excised, but instead,
30 assayed in vivo, for example, by using agents that can measure the real-time
levels of a gene or gene product in the patient’s tissue.
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ERRFI 1 embodiments, the epithelial stem cell crypts that give rise to the metaplasia can

5 be proactively and selectively ablated, such as using techniques described
above, before any occurrence of transformed cells or development of
esophageal or other cancers.

E. Screening Methods

10 In another aspect, the invention provides methods of identifying a
compound useful for treating esophageal metaplasia (e.g., esophageal
metaplasia). '

In one embodiment, the method generally comprises administering a test
compound to a p63 null mouse and determining the amount of epithelial
15 metaplasia in the presence and absence of the test compound, wherein a
decrease in the amount of epithelial metaplasia identifies a compound useful for
treating esophageal metaplasia.

Suitable p63 null mice include mice with complete germ-line deletion of
the p63 gene (see e.g., Yang et al. Nature 1999; 398: 714-8), mice in which the
20 p63 gene has been conditionally deleted in one or more epithelial tissue, and
mice in which the cellular levels of p63 protein have been reduced (e.g., by
RNAi-mediated gene silencing).

In another embodiment, the method generally comprises administering a
test compound to a mouse, wherein the mouse comprises stratified epithelial
25  tissue in which basal cells have been ablated, and determining the amount of
epithelial metaplasia in said epithelial tissue in the presence and absence of the
test compound, wherein a decrease in the amount of épithelial metaplasia
identifies a compound useful for treating esophageal metaplasia.

The basal cells of the mouse stratified epithelial tissue can be ablated
30 using any art-recognized means. In a preferred embodiment, basal cells are
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The amount of epithelial metaplasia can be determined by any means,

including by the examination of pathological specimens obtained from sacrificed

5 mice.

The test compound can be administered to the mice by any route and
means that will achieve delivery of the test compound to the requisite location.

In another embodiment, the method generally comprises administering a
test compound to a Barrett's esophagus progenitor cell, wherein in the presence
10 and absence of the test compound, wherein a decrease in the viability of the
Barrett's esophagus progenitor cell identifies a compc;und useful for treating
esophageal metaplasia. The reduction in viability can be a 50, 60, 70, 75, 80,
85, 90, 95, 96, 97, 98, 99 or 100% reduction in viability.

15 IV. Exemplification

The invention now being generally described, it will be more readily
understood by reference to the following examples, which are included merely
for purposes of illustration of certain aspects and embodiments of the present

invention, and are not intended to limit the invention.
20
General Methods

In general, the practice of the present invention employs, unless
otherwise indicated, conventional techniques of chemistry, molecular biology,
recombinant DNA technology, immunology (especially, e.g., immunoglobulin

25 technology), and animal husbandry. See, e.g., Sambrook, Fritsch and Maniatis,
Molecular Cloning: Cold Spring Harbor Laboratory Press (1989); Antibody
Engineering Protocols (Methods in Molecular Biology), 510, Paul, S., Humana
Pr (1996); Antibody Engineering: A Practical Approach (Practical Approach
Series, 169), McCafferty, Ed., Irl Pr (1996); Antibodies: A Laboratory Manual,
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Animal Models

5 p63-/- mice used in this study were backcrossed 10-12 times on a
BALB/c background (Yang et al., 1999 supra). Wild type controls were derived
from littermates. To obtain staged embryos, heterozygotes were crossed and
the presence of vaginal plugs set the timing at E0.5. The heterozygous DTA-
Krt14-Cre strain was generated by crossing the homozygous

10 Gt(ROSA)26Sor<tm1(DTA)Jpmb>/J stain (lvanova et al. Genesis. 2005; 43:129-
35. (Jackson Laboratory) with the homozygous Tg(KRT14-cre/Esr1)20Efu/J (see
Vasioukhin et al. Proc Natl Acad Sci U S A. 1999; 96:8551-6) (Jackson
laboratory). Diptheria toxin A was transcriptionally activated in basal cells of
stratified epithelia via intraperitoneal injection of Tamoxifen in corn oil

15 (100mg/kg) one to three weeks prior to analysis. Porcine gastroesophageal
junctions of three-month-old pigs were obtained from a local abattoir in
Strasbourg. Human gastrointestinal junctions were obtained from autopsies at
the Brigham and Women’s Hospital under IRB approval.

20  Expression Microarrays and Bioinformatics

All Cel files were processed using GeneChip Operating Software to
calculate probeset intensity values, and probe hybridization ratios were
calculated using Affymetrix Expression Console Software to valid sample
quality. These intensity values were log2 transformed and then imported into

25 Partek Genomics Suite 6.5 (beta). A 1-way ANOVA was performed to identify
differentially expressed genes. For each anal>ysis, fold-changes and p-values for
probesets were calculated. Principal component analysis (PCA) was carried out
using all probesets, and heatmaps were generated using sorted datasets based
on Euclidean distance and average linkage methods.
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containing considerable squamous gene expression were excluded from the
5 analysis.

Histology and Immunofluorescence

Histology, immunohistochemistry, and immunofluorescence were
performed using standard techniques. Details on the primary and secondary
10  antibodies employed in these studies are detailed in the Appendix.

Example 1. Gastric and esophageal metaplasia in the p63 Null Mouse is similar
to that seen in Barrett's metaplasia.

The squamocolumnar junction present at the distal esophagus in humans
15 is shifted posteriorly in mice due to an extension of squamous epithelium to the
gastric midline (Fig. 1a). As with all stratified epithelia, the p63 gene is
expressed in the basal cells of the esophageal and gastric squamous epithelia
(Yang et al. Mol. Cell 1998; 2:305-16) (Fig. 1a). In p63 null mice, embryos
develop to term but are born without an epidermis, mammary or prostate glands,
20 and virtually all other stratified epithelial are either absent or highly deranged
(Yang et al.1999, supra). The epidermis, for instance, begins its normal
stratification from a single layer of ectoderm at embryonic day 13-14 (E13-14)
and by E17 is a squamous epithelium with suprabasal expression of
differentiation markers such as loricrin (Fig. 1b). However, the p63 null
25 epidermis begins to degrade from that point on as evidenced by discontinuous
loricrin and keratin 5 staining (Fig. 1b) in a process of non-regeneratiVe
differentiation due to the depletion of stem cells (Senoo et al. Cell. 2007;
129:523-36). To determine if similar events occur in the squamous epithelia of
the esophagus and proximal stomach of p63 null embryos, these regions were
30 examined by histologically. Although the wild type E18 embryo shows a mature
squamous epithelium in the proximal stomach (Fig. 1c), the p63 null embryo
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Barrett's metaplasia.

Example 2. Gene expression of metaplasia the in p63 null mouse is similar to
that seen in Barrett's metaplasia.

To more fully characterize the metaplasia in the proximal stomach of the

p63 null embryo, its gene expression profile was compared with those of specific

10 regions of the gastrointestinal tract in mutant and wild type animals. In brief,
RNA was extracted from microdissected tissues‘ and used to probe expression
microarray chips (Mouse Genome 430 2.0 Array, Affymetrix). Unsupervised
principal component analysis of these data revealed that the wild type and p63
null colon, small intestine, and distal stomach formed concordant pairs of overall

15 gene expression (Fig. 2a, 2b). In contrast, the comparisons of gene expression
between wild type and p63 null proximal stomach revealed stark differences,
thus the observed metaplasia was clearly distinct from the indigenous squamous
epithelia at this site. Moreover, a broad comparison of the gene expression
profiles of the metaplasia in the p63 null embryos indicated only passing

20  relationships with either the small or large intestines (Fig. 2b, “intestine-like”
box), demonstrating that this metaplasia is much more an entity unto itself rather
than of other major tissues of the gastrointestinal tract. The gene expression
profile of the metaplasia in the p63 null embryo was then compared with
available datasets (Stairs et al. 2008 supra) from the intestinal metaplasia of

25 human Barrett's esophagus (Fig. 2c). Within the top fifty genes overrepresented
in the metaplasia of the p63 null embryos were many of the markers established
for Barrett’s and gastric intestinal metaplasia (Wang et al. J Gastroenterol 2009;
44:897-911), including mucin 4 (73x), keratin 20 (61x), trefoil factor 2 (49x),
claudin 3 (46x), Agr2 (120x), and villin (27x; p< 107 for all) (Fig. 2d). Moreover,

30 antibodies to multiple markers, including Adh7 and Agr2, showed robust staining
of the proximal stomach of the mutant embryos (Fig. 2e), validating the
relevance of these expression datasets to the observed metaplasia. Taken
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Example 3. Metaplasia evolves from a Car4-positive, primitive embryonic
5 epithelium,

To identify the source of the metaplasia evident in the p63 null proximal

stomach, known biomarkers of Barrett's metaplasia were used to perform a
retrospective analysis of embryological development. Using antibodies to
claudin 3 (Cdn3), keratin 7 (Krt7), and carbonic anhydrase 4 (Car4) that show

10-  robust staining of E18 metaplasia (Fig. 3a), it was demonstrated that metaplasia
was present as early as E14, when the metaplastic tissue in the stomach
presents as a highly proliferative columnar epi’thelium marked by Car4, Cdn3,
and Ki67 expression (Fig. 3b). One day earlier in development, at E13, Car4-
positive cells were detected in a single layer in the stomach of the mutant

15 embryos on an extended region of basement membrane of the proximal
stomach (Fig. 3c). Significantly, the wild type E13 embryos also showed a
similar population of Car4-positive cells at the basement membrane of the
proximal stomach (Fig. 3c), demonstrating that this cell population is the origin of
the observed metaplasia in the mutants, and that at E13, the evolution of the

20 metaplasia had not been initiated. Given the both the p63 null and the wild type
embryos displayed an apparently similar layer of Car4-positive cells on the
basement membrane of the proximal stomach at E13, it was unclear why the
p63 null embryos went on to develop a Barrett’s-like metaplasia while the wild
type embryos did not. p63 is a transcription factor required for long-term self-

25 renewal of stem cells of stratified epithelia but is not required for their
commitment to stem cells nor for their differentiation (Yang et al., 1999; Senoo
et al., 2007 supra). Strong p63 expression was first detected at E13in a
population of cells at the esophageal gastric junction and this expression is
notably weaker in cells that extended distally to the junction of Car4 cells (Fig.

30 3d). By E14, this population of p63-positive cells appears to extend to and
actually among and under the population of Car4/Cdn3 positive cells in an
anterior-posterior gradient (Fig. 3d), such that many of the Car4/Cdn3 cells are '
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' proliferative, those undermined by p63-expressing cells show significantly

5 reduced cell cycle activity as judged by decreased Ki67 expression (Fig. 6). In
the p63 null embryo, the Car4 cells are not undermined by epithelial cells at E14
and instead appear to rapidly propagate to a columnar epithelium. This lack of
epithelial cells is due to the absence of p63 and their loss of self-renewal -
capacity, as has been demonstrated for stem cells of other squamous epithelia

10 including the epidermis and thymic epithelial cells (Senoo et al., 2007 supra). It
was also noted that both the epidermal and thymic epithelial stem cells still
undergo complete differentiation programs in the absence of p63, no evidence
of squamous differentiation at any stage of the metaplasia was found in the p63
null embryos (Fig. 7). These data demonstrate that the Car4 cells that nucleate

15 the metaplasia in the p63 null embryos lack inherent squamous differentiation
programs.

Example 4. Undermined embryonic epithelium is retained at the
squamocolumnar junction in adult mammals

20 To determine the ultimate fate of the Car4/Cdn3-expressing cells
undermined by the p63-positive cells at E14, their fate was followed from E14
through to adulthood in wild type mice. By E15, these cells cease expression of
Car4 but retain Cdn3 expression and assume expression of keratin 7 (not
shown). At E17, these cells maintain their apical position above the stratifying

25 squamous epithelia in the proximal stomach (Fig. 4a), but at E18 undergo a
wholesale detachment from the underlying epithelia in large sheets (Fig. 4b). By
E19, the Krt7-expressing cells have exfoliated from the entire proximal stomach
with the exception of a discrete population of cells (numbering approximately 30
cells in cross-section) remaining precisely at the squamocolumnar junction (Fig.

30 4c). Asimilar population of Krt7-positive cells was observed in mice at three
weeks of age (Fig. 4d) and as late as one year (not shown). Transcriptome
analysis of RNA derived by microdissection of the squamocolumnar junction and
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significantly elevated (11-40x) in metaplasia from E18 p63 knockout embros
5 (Fig. 8). The similarity between the persistent embryonic cells at this junction in

wild type mice and the embryonic metaplasia in the p63 null embryos are further
links to their common origins in the Car4-positive cells observed at E13. These
data were directly supported by laser capture microdissection (LCM) of the
junction Krt7-positive cells from three-week only mice compared with epithelial

10  regions of the proximal and distal stomach (Fig. 4e). Lastly, it was determined if
gastroesophageal junction tissues obtained from autopsies of humans without
overt Barrett's also possessed cells similar to those described in mice.
Antibodies to keratin 7, CEACAM1, and mucin 4 all revealed a discrete
population of positive cells at the human gastroesophageal junction (Fig. 4e).

15  These data demonstrate that the retention of embryonic epithelia at the
squamocolumnar junction in the gastrointestinal tract is a common feature of
adult mammals. .

Example 5. Retained embryonic epithelia nucleate Barrett's-like metaplasia.

20 The persistence of a discrete population of cells having a lineage relation
to an embryonic version of Barrett's metaplasia raised the possibility that they
might spawn similar metaplasias in the adult. To test this hypothesis, mice were
generated in which diptheria toxin A was conditionally expressed in basal cells
of stratified epithelia by crossing the ROSA26-tm-DTA mouse (see lvanova et al.

25 2005 supra) with one having a Tamoxifen-dependent Cre recombinase under
the control of the Krt14 promoter Vasioukhin et al. (hereafter the DTA-Krt14Cre
mouse). Treatment of three-week-old DTA-Krt14Cre mice with Tamoxifen
resulted in a rapid expansion of the Krt7-expressing cells from their original site
at the squamocolumnar junction to more anterior regions of the proximal

30 stomach (Fig. 5a). Significantly, accompanying the expansion of these Kri7-
expressing cells was their intimate association with the basement membrane

that was presumably vacated by basal cells weakened or killed as a
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metaplasia in the DTA-Krt14Cre mouse underscores the need of these retained

embryonic cells to access the basement membrane for expansion, in turn, made

possible by damage to the resident squamous epithelia. Taken together these

data demonstrate that retained embryonic epithelia nucleate Barrett's-like

metaplasia.

Example 6. Gene expression of Barrett's Esophagus Progenitor Cell Comapred

to Squamous and Gastric Cardia Progenitor Cells.

Expression microarrays were used to compare the mRNA expression of

an isolated clonal population of Barrett's esophagus progenitor cells and a clonal -

population of squamous progenitor cells. The results of this comparison are

shown in Table ZZ, below.

Table 22

p-value p-value Fold-Change

Gene (Attribut (Barrett's vs. Ratio( Barrett's (Barrett's vs.

Symbol RefSeq No. e) Squamous) vs. Squamous) Squamous)
FABP1 NM_001443 2.34E-09 0.085908 1.47483 1.47483

NM_00112263

CPS1 3 2.60E-07 0.010034 0.434438 -2.30182
FABP2 NM_000134 5.39E-08 0.386115 1.19002 1.19002
PRSS2 NM_002770 2.27E-05 0.566736 0.808094 -1.23748
KRT20 NM_019010 5.33E-07 0.149126 1.44708 1.44708
DMBT1 NM_007329 7.79E-09 0.774347 1.03935 1.03935
Sl NM_001041 8.23E-09 0.022277 1.43479 1.43479
MTTP NM_000253 2.97E-09 0.003091 1.54794 1.54794
RBP2 NM_004164 2.08E-07 0.080011 1.42961 1.42961
MT1H NM_005951 2.21E-06 0.833756 0.952728 -1.04862
CLCA1 NM_001285 1.94E-07 0.284001 1.20283 1.20283
KGFLP2 NR_003670 7.43E-06 0.685646 0.906698 -1.1029
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3. 35E-05 1. TOBEREO 3| 48286374, 4(FF860%Al DHRIRA'SAIM DO0SSPE931 . 8OE- 0388999 5E- Q7
5.15825 5. 1§ 6 M Fa%octes [t B PHasakt 90F 0930868266 2788660
2012/ 044992PCT/ US20[L1/ 054323 _
CLRN3 NM_152311 4.69E-08 2.24E-07 11.4491 11.4491
C120ri28 . BC143553 1.27E-05 0.269447 1.18243 1.18243
SATB1 NM_002971 0.000101 6.00E-05 0.132514 -7.54637
GOLT1A NM_198447 4.68E-07 5.93E-05 1.92107 1.92107
UFM1 NM_016617 1.64E-05 0.140695 0.862813 -1.159
HIBCH NM_014362 0.011898 0.480496 0.835616 -1.19672
L1TD1 NM_019079 0.000304 0.000105 0.145075 -6.89301
HOXA9 NM_152739 2.96E-05 1.09E-05 0.090174 -11.0897
TPHA1 NM_004179 0.000951 0.822371 1.04004 1.04004
HEPH NM_138737 7.75E-08 1.80E-06 3.68292 ~ 3.68292
BMS1P5 NR_003611 0.240068 0.968687 1.02442 1.02442
ASAH2 NM_019893 7.62E-05 0.145436 1.23563 1.23563
KIAA1324 NM_020775 3.22E-08 0.00884 1.48311 1.48311
ALDOC NM_005165 2.49E-06 0.330685 1.10185 1.10185
KPNA2 NM_002266 0.022754 0.772384 1.09878 1.09878
NEUROD1 NM_002500 0.06316 0.666654 1.17268 1.17268
MS4A8B NM_031457 5.65E-06 0.003764 1.48823 1.48823
EPHB2 NM_017449 0.001129 0.180313 0.805308 -1.24176
MSIH NM_002442 9.22E-06 0.012047 1.38697 1.38697
IFNK NM_020124 0.002165 0.001768 0.168645 -5.92962
FGFBP1 NM_005130 1.79E-08 2.67E-09 0.032053 -31.1981
CDKN1B NM_004064 3.54E-05 0.900479 0.985955 -1.01425
TFPI NM_006287 1.26E-05 2.84E-05 7.05765 7.05765
STAMBPL1 NM_020799 4.70E-06 0.109009 0.878368 -1.13848
NLGN4Y NM_014893 4.39E-05 2.77E-05 0.185298 -5.39672
PLD1 NM_002662 0.000446 0.701913 0.934448 -1.07015
APOBEC3B NM_004900 0.001419 0.321714 1.22865 1.22865
MEP1B NM_005925 5.41E-05 0.120667 1.21259 1.21259
0.001183 0.000292 0.157535 -6.34781
EPHX2 NM_001979 1.10E-06 0.122339 0.898451 -1.11303
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MATNZ2 NM 002380

6. 77E-06 3. 60E-05 2.61679 2.61679 MFAP5 NM 003480

3. 58E-05 0. 000104 0.059705 -16. 7491 BAAT NM 001701 5.52E-08 9.52E-09
7.07911 AvO29104819¢15A1 NM 005073 4.59E-06 3. 94E- 06 3. 5P84AS301308423 MXRAS
NM_ 015419 0. 000382 0. 0001 5.60412 5.60412 FGF2 NM 002006 4. 92E-06 1. 56E-06

5.5274 5.5274 |

Fl 44 NM 006417 0.000107 0.000873 0.128059 -7.80893 CSTA

NM 005213 2. 09E-07 7.47E-07 0.024791 -40. 3374 SERPINB5 NM 002639 1. 66E-09
7.33E-08 0.136954 -7.30173 GPR87 NM 023915 1.16E-07 4.53E-06 0.135101

n
nd a
this
Seq

- 7.40189 Bl CCredM 00 INMBOERI502 [B.0d1675 PO dbaib8i- O] 12565303 |14 08Ras4vbN |
NM 002444 2[62F-07 D 000796 () 429086 -2. 33053 GKN1 NM 0119617 1. 12E-Q7
6. 54E- 07 37| 4798237 £9boEN2 SR PR 53922850 2 081 H5B5E- 08 5334659 53. 4059
Expressi on [ GFPRN T By b&EeE (I386bsé0] CHHIRLE [[T€ HGYE EXPT €SS g8 Of
i solated clpnal population of Barreft's esophagus progenitor cells
clonal popul atTBh of Nfa®ec | C&F%%Pa pridgeid tof cEFRE. The ra&#Pis of
conpari son aresAmPS MOVMM_bd2aabalizaeeros, | D JeMe7 | 1.66097 185067
SEPT7 NM_001788 0.01691 0.003851 0.18092 -5.52729
CCNB2 NM_004701 0.009939 0.814129 0.952239 -1.05016
MT1A NM_005946 1.80E-05 0.000411 0.439688 -2.27434
C20rf43 BC017473 0.002035 0.506445 1.12716 1.12716
EML4 NM_019063 0.003235 0.085036 1.55247 1.55247
CKS2 NM_001827 ‘| 2.48E-05 0.183434 1.13856 1.13856
CYP2B6 NM_000767 0.000209 0.002722 2.38855 2.38855
CCDC34 NM_030771 4.73E-05 0.48388 0.934202 -1.07043
NM_00110247
ADH6 0 2.18E-06 3.67E-05 2.77804 2.77804
ATP8A1 NM_006095 9.35E-06 2.53E-05 5.38379 5.38379
FAR2 NM_018099 3.78E-07 0.066621 1.16312 1.16312
TF NM_001063 7.43E-06 0.63424 1.03621 1.03621
NM_00113015
MYO1B 8 1.47E-06 9.52E-07 0.114773 -8.71287
SLC35D1 NM_015139 0.066551 0.909823 0.965605 -1.03562
CXorf52 AY168775 0.026084 0.012721 0.219586 -4.55402
PCDH11Y NM_032971 0.368856 0.665542 ] 1.29083 1.29083
NM_00113652
SERPINE2 9 2.73E-07 9.54E-08 0.032271 -30.9872
ERP27 NM_152321 0.002033 0.712918 1.07767 1.07767
DNAJC2 NM_014377 0.000601 0.000118 0.173456 -5.76516
PCDH20 NM_022843 0.000951 0.136199 1.2937 1.2937
HNF4G NM_004133 3.36E-07 5.08E-07 11.2611 11.2611
HIST1H3G NM_003534 7.92E-05 0.010087 1.48882 1.48882
HPDL NM_032756 0.001394 0.024925 1.72923 1.72923
SH3PXD2A NM_014631 2.02E-05 3.22E-06 0.052282 -19.1269
CcOX18 NM_173827 0.001081 0.111706 1.32598 1.32598
HHLA2 NM_007072 1.26E-05 2.55E-05 5.74993 5.74993
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p-val ue (Attribute)

Cardi a) Fol d- Change (Barrett's vs.
0. 443141 WODRRA44992736 CPS1 NM 001122633 2. 60E-07 0. 7210¢3/Uk20963824

p-value (Barrett's vs.

Cardia) Ratio (Barrett's vs.
Cardi a) FABP1 NM 001443 2. 34E-09

. 09633

FABP2 NM 000134 5.39E-08 0.915975 0.979547 -1.02088 PRSS2 NM 002770
2.27E-05 0.122173 0.53986 -1.85233 KRT20 NM 019010 5. 33E-07 0. 135603

0. 680989 -1.46845 DVBT1 NM 007329 7. 79E-09 0.927446 0.987845 -1.0123

SI NM

001041 _ 8.23E-09 0.863031 1.02302 1.02302 MITP NM 000253 2.97E-09 0.39728

1. 09805 1. 098BRF770N0 20 210 A FIBRET 1US2D%E 6054827 Babe NVDOA 16ds:4 - 08E- 07
0.364822 1.18689 1.18689 M1 NM 005951 2. 21Ft06 . 1. 31805 0. 121771
-8.21216 CLCAYAWM 0p 179880633094 B:-7B70%0| 67448695 0. p322'92802 1. 0726 F-RTELP2
NRO03670 7. #35mr6T O 142883080, 0R6B50| - ~oloreed 31| CURNgh NV-00496 3568895 09
0.289294 1.12138 1.12138 GSTA2 NM 0D0846
EPB41L2 NM_001431 0.003371 0.07753 1.57053 1.57053
EXOC3 AK074086 1.49E-06 0.003021 1.31235 1.31 235A
GHRL NR_024138 0.027865 0.649993 1.11777 1.11777
. DACH1 NM_080759 0.000217 0.135116 1.21114 1.21114
SPARC NM_003118 1.66E-06 6.35E-07 0.131619 -7.5977
SLCO4CA NM_180991 3.06E-05 0.010122 1.40569 1.40569
KLHL23 NM_144711 0.000249 0.00203 2.3695 2.3695
KRT6B NM_005555 9.83E-11 3.36E-11 0.019068 -52.4439
EPCAM NM_002354 1.17E-07 1.65E-07 10.5781 10.5781
IL20RB NM_144717 7.88E-07 2.82E-07 0.024169 -41.3761
MEIS2 NM_172316 5.41E-06 0.00904 1.34573 1.34573
MMP12 NM_002426 0.003373 0.379449 1.17563 1.17563
ACPL2 NM_152282 8.11E-06 ‘ 0.006848 1.32703 1.32703
TIMP3 NM_000362 3.21E-07 9.08E-08 0.107177 -9.33032
CXCL1 4 NM_004887 0.000211 0.000136 0.225227 -4.43996
METTL6 NM_152396 0.001275 0.000276 0.240784 -4.15311
ZNF770 NM_014106 1.21E-06 4. 25E-07 0.259739 -3.85002
NM_00104019
CLDND1 9 0.000346 6.39E-05 0.254923 -3.92275
RAET1L NM_130900 5.71E-06 1.04E-06 0.040894 -24.4532
SDAD1 NM_018115 0.022444 0.003522 0.263153 -3.80007
PLEKHF2 NM_024613 0.005965 0.001481 0.20412 -4.89908
TMEM117 NM_032256 0.000172 3.16E-05 0.205018 -4,87762
RASA1 NM_002890 0.000185 5.26E-05 0.246229 -4.06126
S100A16 NM_080388 2.27E-05 4.60E-06 0.177264 -5.64132
KCTD9 NM_017634 0.000344 5.35E-05 0.225387 -4.4368
GRHLA1 NM_014552 2.68E-07 1.05E-07 0.12599 -7.93715
ARHGAP29 NM_004815 8.76E-05 3.38E-05 0.137068 -7.29567
BNIP2 NM_004330 4.25E-05 2.47E-05 0.19726 -5.06945
MARCH7 NM_022826 0.017224 0.00286 0.282151 -3.5442
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0. 000164 0.651187 1.24989 1.24989 CDH17 NMD04063 3. 78E-09 1. 82E-06 6. 74546
6. 74546 Cl7orf78 NM 173625 0. 00023 0. 348551 0.710482 -1.40749 GPR128
NMD32787 BOQMEB/@89. 20003 1. 17444 1.17444 TMASF4 NM 004 @CT/UB2619/854333

0. 005923 1.86836 1.86836 GIAL NMD00165 0. 000666 0.195597 0.503858 -1.98469
OrC NM_ 000531 1.40E-07 0.001647 2.15821 2.15821 BEX1 NM 018476 3. 43E-05
0.912943 0.972302 -1.02849 H ST1HLIA N MX05325 1.95E-07 0.041247 1.42195

1. 42195 OLFM4 NM 006418 1. 75E-10 2. O0OE-08 9. 46554 9. 46554 L0C29034

NR_002763 1

0.389088 1.

-1. 49335 CP

1. 02E-05 O.
0. 644326

ORReZ7 00 8730 T 000G T-dHesi® O NioZodWWe 197975 AREE-06
9403 1.119403 DPY1912P2 NR 003561 0. 000999 0. 326134 0. 669634
E R 018 7992468 E| 38018506 3990587 98861%7'42798 01152 REAEIT NMDO3617
DT0T02 O B ddddozs 2. 00202 CPVE—NVD19029 1056060006054
REEP3 8249 0.000142 4.20E-05 0.194872 -5.13157
ATL2 NM_022374 0.002578 0.000458 0.253567 -3.94373
MALT1 NM_006785 3.81E-07 8.68E-08 0.216331 -4.62254
LOC554203 NR_024582 0.005588 0.002116 0.264831 -3.776
DUSP11 NM_003584 8.27E-05 2.00E-05 0.230212 -4.34382
IGF2BP2 NM_006548 0.00154 0.001246 0.314178 -3.18291
SEPT10 NM_144710 0.005078 0.000948 0.278222 -3.59426
REPSA1 NM_031922 0.001111 0.000185 0.275492 -3.62987
C3orf14 AF236158 0.000139 0.000224 0.201203 -4.9701
ADK NM_006721 6.58E-05 2.37E-05 0.293314 -3.40932
SSR3 NM_007107 0.010975 0.001855 0.262664 -3.80714
PRRG4 NM_024081 3.02E-05 5.11E-06 0.279794 -3.57406
PDPN NM_006474 8.09E-07 3.12E-07 0.113888 -8.78052
KIAA1586 NM_020931 1.65E-05 6.29E-06 0.20561 -4.86357
PEX3 NM_003630 1.98E-05 7.68E-06 0.169278 -5.90744
0.000761 0.000453 0.290274 -3.44502
EIF2AK2 NM_002759 0.012021 0.00241 0.265477 -3.76681
GTF2F2 NM_004128 0.000579 0.000127 0.319385 -3.13102
SMYD2 NM_020197 7.87E-05 1.92E-05 0.332855 -3.00431
CTSC NM_001814 1.37E-07 4.24E-08 0.142682 -7.0086
MPP7 ‘ NM_173496 1.95E-07 5.74E-07 0.291796 -3.42705
GDAP1 NM_018972 1.52E-06 2.78E-06 0.317421 -3.15039
FN1 NM_212482 0.000112 0.0001 0.165688 -6.03545
TROVE2 NM_004600 0.004196 0.001181 0.324991 -3.07701
C1lorf149 NM_022756 0.000508 0.000104 0.338246 -2.95643
CLEC2B NM_005127 0.003209 0.001006 0.197704 -5.05808
NM_00104438
ALS2CR4 5 1.40E-06 7.40E-07 0.270404 -3.69817
PTPN12 NM_002835 0.001268 0.000833 0.298352 -3.35175
BOD1L NM_148894 0.007872 0.001731 0.31122 -3.21316
TNNT1 NM_003283 3.38E-06 1.81E-06 0.202203 -4.94552
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-1.55201 DSG3 NM 001944 7. 14E-10 0.468093 1.09383 1.09383 TMASF20 NMO24795
3. 07E-07 0.964612 1.00533 1.00533 SLC38A11 NM 173512 2. 05E-06 0.498316
1.11012 Iwh20RA4409%14 NVMDO0670 2. 50E-07 0. 054095 1. 32233 PCTAR2BI/0SBACAMD
NM_ 002483 3. 08E-05 0. 000582 10. 7156 10. 7156 SYNPR NM 001130003 2. 23E-05
0.877069 1.03258 1.03258 ALDOB NM 000035 2. O0E-07 0.000338 2.61325 2. 61325
FAML3A NM 001015045 2. O5E-05 0.250942 0.792478 -1.26186 SLC17A4 NMD05495
4. 81E-06 0.740182 1.0575 1.0575 CACNA2D1 NM 000722 9. 75E-08 0. 203122

1. 15551 1.15
0. 002184 0.
RBMAG6 NM 14
0. 802539 1.
-1.27365

5& e YO e 4 5 1US20 3510548 23 FAgshy A2 NMR@#897 2. 12E- 05
161398 -P. 16733 I\/EPIA N MX05588 1.B1E-06 0.680298 1. 0605 |1. 0605
49*’?9FWP301E‘1"@®6@7.3835§(9655070 9788597 - 1| 02889527G1l6 NM3783#338 8. 01E- 05
D5S§Ra0- 3&/@@06 1l Q€1159839'§Eo7i BRE B Tt 74 G Ra t47
FJX1 NM_014344 | 4.64E-06 1.75E-06 0.175931 -5.68403
S100A14 NM_020672 | 9.03E-05 2.19E-05 0.16304 -6.13347
MT1M NM_176870 | 6.30E-07 0.004867 1.8299 1.8299
LRRC37B2 |. NR_015341 | 0.000454 0.000132 0.296469 -3.37303
IL18 NM_001562 | 2.33E-06 1.26E-08 0.142113 -7.03667
GABRE NM_004961 | 5.51E-05 2.97E-05 0.34087 -2.93367
GNPDA2 NM_138335 | 5.96E-05 3.00E-05 0.334367 -2.99073
ELOVL4 NM_022726 2.26E-07 9.97E-08 0.050865 -19.6597
WASF1 NM_003931 | 4.90E-05 3.01E-05 0.218251 -4.58189
PIK3CA NM_006218 | 0.000544 0.000205 0.296013 - -3.37823
MBOAT2 NM_138799 | 0.000192 4.28E-05 0.116684 -8.57019
PART1 AF019616 0.000965 0.000672 0.341623 -2.92721
[VNS1ABP | NM_006469 | 0.006048 0.001203 0.34905 -2.86492
CHIC2 NM_0121 16| 0.000122 2.47E-05 0.3046 -3.283
VSNL1 NM_003385 | 3.02E-08 7.56E-08 0.103554 -9.65682
LRRC37A3 | NM_199340 | 0.00638 0.001372 0.365782 -2.73387
NM_00101153
FYTTD1 7 0.004033 0.000927 0.34136 -2.92946
RNF217 NM_152553 | 1.89E-10 1.33E-10 0.109281 -9.1507
PLA2G4A NM_024420 | 0.006562 0.001299 0.326068 ~-3.06685
P2RY5 NM_005767 | 2.90E-06 1.24E-06 0.185982 -5.37686
NTSE NM_002526 | 2.00E-07 6.50E-08 0.078079 -12.8076
CTSL2 NM_001333 | 1.96E-05 6.68E-06 0.138232 -7.23424
ZNF354A NM_005649 | 0.006993 0.001288 0.36314 -2.75376
KIFAP3 NM_014970 | 2.61E-06 1.91E-06 0.217485 -4.59801
RAB18 NM_021252 | 4.91E-05 9.69E-06 0.26303 -3.80185
Clort74 BC039719 7.17E-05 2.99E-05 0.315305 -3.17153
RB1 NM_000321 | 0.000478 8.36E-05 0.331091 -3.02032
CEP170 NM_014812 | 3.10E-05 2.97E-05 0.172938 -5.78243
KIF13A NM_022113 | 7.87E-06 2.98E-06 0.248976 -4.01645
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MUC17 NMD01040105 1.67E-06 0.000237 4.49768 4.49768 LGRS NM 003667 3.55E-07
0.413975 1.11663 1.11663 PRSS1 NM 002769 8.44E-05 0.006798 0.43254 -2.31192
SLC2A2 NWOQOBAB4®242E- 06 0. 644334 1.07519 1.07519 PHYHPRI/UNMI0B24539
1. 38E-05 0. 779037 0.949399 -1.0533 ACE2Z NMX21804 1.43E-07 0.026458 1.34995

1. 34995 CCND2 NM 001759 5. 19E-05 0. 627003 0. 870802

-1.14837 SULT1El1l

NM 005420 3. 45E-07 0.484764 1.13106 1.13106 SLC5A1 NM 000343 8. 44E-06
0. 063502 1.57083 1.57083 SEMAGA NM 020796 7. 77E-07 0.001034 2.24175 2. 24175

MI1L NROO14#&7rRKJIID

0. 004662 0.

-1. 30049 UGTZ(%LLZ@;\II\/

NMD32413 1

91

11

N BH6EETU Z06iioe[L 8 SilshE o8t Of7 64@2ebIPcCS2 NM3Qa&RE8 37107E- 07
569986 -/l 75443 MBAT4A NM 012214 97596 0.1241395 0. 76894
pUa%7 48! fsgg- Q% 0. 5092%@ gﬁﬁ,ﬁ% 12953 g;% ort 48
048232 1/20649 1. 20 al [sD2 01/00838; 0007
KRT23 NM_015515 5.21E-08 5.19E-08 0.139057 -7.19128
NM_00100179
C100rf55 1 0.004044 0.00097 0.269528 -3.71019
EFTUD1 NM_024580 5.31E-05 1.74E-05 0.328301 -3.04598
EDNRA NM_001957 0.00118 0.000393 0.308992 -3.23633
TMTCH1 NM_175861 8.69E-08 2.91E-08 0.146925 -6.80621
DUSP14 NM_007026 3.77E-06 1.88E-06 0.261097 -3.82999
NM_00100534
GPNMB 0 1.01E-06 4.60E-07 0.072804 -13.7356
PRSS3 NM_007343 0.001276 0.000294 0.339983 -2.94132
EMB NM_198449 2.20E-07 1.33E-07 0.200409 -4.9898
SLC1A3 NM_004172 3.98E-07 8.12E-08 0.19971 -5.00727
TCTEX1D2 NM_152773 5.43E-08 2.37E-08 0.326036 -3.06715
NUDT11 NM_018159 0.000877 0.000344 0.119 -8.40337
AlG1 NM_016108 4.81E-05 4.03E-05 0.351938 -2.84141
NEDD4 NM_006154 6.37E-05 1.52E-05 0.348084 -2.87287
MMP1 0 NM_002425 0.005493 0.001812 0.110691 -9.03418
NDFIP2 NM_019080 9.17E-05 4.06E-05 0.298297 -3.35236
D4S234E NM_014392 2.06E-05 8.81E-06 0.140193 _7‘1'3301
PCTK2 NM_002595 8.48E-06 4.13E-06 0.310024 -3.22556
NM_00113100
KIAAQ922 7 5.88E-07 2.22E-07 0.19079 -5.24136
EFCAB2' NR_026588 0.023377 ° 0.006229 -0.32682 -3.05979
RABGEF1 NM_014504 0.002164 0.000498 0.369088 -2.70938
MCART1 NR_024873 0.056152 0.013192 0.258038 -3.8754
IGFL3 NM_207393 9.80E-08 2.73E-08 0.251981 -3.96855
ANTXR2 NM_058172 5.41E-06 1.99E-06 0.242524 -4.12331
FBN2 NM_001999 2.36E-07 {_ 1.18E-07 0.102509 -9.75528
"SCFD1 NM_016106 0.008561 0.00178 0.362447 -2.75903
C11orf60 NM_020153 2.60E-06 6.09E-07 0.300207 -3.33103
UNQ1887 NM_139015 6.66E-07 6.29E-07 0.394384 -2.5356
HOMER1 NM_004272 0.001456 0.000418 0.265524 -3.76614



0. 120867 0.691153 -1.44686 SST NM 001048 0. 000975 0.862 1.04966 1.04966
SPC25 NMX20675 0.033633 0.163262 0.547071 -1.82792 PLA2GL2B NM 032562
1. 29E- 05 WO BAL90. 967277 -1. 03383 LGALSZ2 NWMD06498 1. 7PETOA820.1003%¥ 2
1.42912 1.42912 NR1H4 NM 005123 5. 91E-06 0.994737 1.00093 1.00093 UGI3A1l

NM 152404 1. 50E-05 0. 373038 0. 874674 -1.14328 AP .

NMD04123 0. 066104

0.974579 1.01786 1.01786 LOC147727 NR024333 1.58E-05 0.819467 0.970185
-1. 03073 ABCG2 NM 004827 _ 0.000813 0.308928 0.801872 -1.24708 OCR1

AF314543 0. 024B7d O 3 shsh 79 bi05 594t O 2Gh2Ean499 2 PCTH Sz 0111054323
LMBRL NM 022458 0. 008559 0.417077 0l 641549 -1] 55873 AIQF NM 138933 7| 40E- 07
0.000107 3. L36HF433. 11 IB952P48r2 890N\ 00BESS 1. 5OE-676D. 614351 6-592283984)
1. 03984 TSPANGLENEOH 6D 100060iE & PO 20703&35'-%2%6;’663’302 0T Caisly N 006890
3. 74E- 06 0. 853763
CYB5R2 NM_016229 0.000242 5.19E-05 0.251877 -3.87019
UBE2F NM_080678 0.9049 0.001097 0.367286 -2.72267
TMTC3 NM_181783 2.84E-05 9.59E-06 0.327532 -3.05314
NM_00100988
ZCCHC11 ) 1 0.000345 0.000248 0.29348 -3.40739
PPP3CC NM_005605 0.000139 3.95E-05 0.301889 -3.31247
SESN3 NM_144665 1.87E-05 6.52E-06 0.25186 -3.97047
C14ori149 NM_144581 5.47E-05 1.51E-05 0.359233 -2.78371
PTPLA NM_014241 9.50E-07 3.15E-07 0.308401 -3.24253
ODF2L NM_020729 5.20E-05 0.000116 0.359137 -2.78445
FAM174A NM_198507 0.001283 0.000276 0.267556 -3.73754
CBL NM_005188 4.47E-06 1 .54E-06 0.379841 -2.63268
PDCD1LG2 NM_025239 0.000571 0.000181 0.25123 -3.98041
PMAIP1 NM_021127 1.14E-05 3.36E-05 0.314938 -3.17523
SACS NM_014363 9.98E-06 1.22E-05 0.223218 -4.47992
FKBP14 NM_017946 0.000421 0.000142 0.318607 -3.13866
ROBO1 NM_133631 5.83E-07 2.71E-07 0.096517 -10.3609
QPCT NM_012413 0.000184 9.96E-05 0.282185 -3.54378
ZFP42 NM_174900 0.048358 0.018558 0.330818 -3.02281
DSP NM_004415 2.60E-05 9.56E-06 - 0.278281 -3.59349
SPRR1A NM_005987 1.72E-08 5.55E-09 0.022361 -44.7214
IL1A NM_000575 8.93E-10 3.70E-10 0.013557 -73.7616
LOC654433 NR_015377 0.146494 0.039079 0.328085 -3.04799
EPS15 NM_001981 0.013543 0.003282 0.416586 -2.40046
S100A11 NM_005620 0.000261 ) 6.90E-05 0.335729 -2.97859
SLC36A4 NM_152313 3.46E-05 8.13E-06 0.21093 -4.74091
RRAGC NM_022157 0.000313 8.26E-05 0.418533 -2.3893
DOCK11 NM_144658 8.05E-07 2.49E-07 0.122978 -8.1315
KDSR NM_002035 5.66E-08 3.70E-08 0.305384 -3.27456
ERGIC2 NM_016570 0.000598 0.000175 0.383298 -2.60894
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1. 02232 1.02232 MYB NWMD01130173 4. 65E-06 0. 040136 0.683024 -1.46408 CF

NM_ 000204 8.87E-06 0.01031 1.91938 1.91938 SLC10A2 NMD00452 6. 69E- 05

0. 836931 WOQ8HA49203668 UGI2A3 NR_024010 1.48E-07 6. 93BC0AIS2013084383 5. 52838
| FIl TML NM_ 003641 6. 18E-05 0.237116 1.39004 1.39004 TMEM20 NMD01134658

0. 000102 0.600376 1.0965 1.0965 TNFRSF11B NMD02546 1. 34E-05 0. 396002

1.18421 1.18421 SMOC2 NMO22138 8. 35E-05 0.680888 1.07905 1.07905 TG-B

NMD00358 0. 000306 0.525043 0. 81542 -1.22636 GPA33 NM 005814 0.00014

0. 753218 1. QGEEALNAG POO3T NELIZ NVDOL1451684 - : : 1. 0888
ATP1B3 NMDO167927. 1]l BNMQLP186000( 430B00| 5IBB0E - 1| 6SMBRFGO NM302010 2| 98E- 05
0. 821578 0. i dm:') 103101 4'_0"15!';"6# 04476 1 A0 E nl:gn 8117179 0_968607
©1. 03241 RGBX MBS 7 B (0875 0h03vB" % 53kas’ %3448 NATS
WFDC5 NM_145652 7 1 1E 06 2.73E-06 0.119263 -8.38481
PLXDC2 NM_032812 1.91E-08 8.73E-09 0.085799 -11.6551
FBXW7 NM_033632 0.001172 0.000341 0.377776 -2.64707
TMEM69 NM_016486 0.000973 0.00066 0.413698 -2.41722
TMEM45A NM_018004 1.87E-11 8.63E-12 0.012327 -81.123
BBS10 NM_024685 0.001013 0.000372 0.392586 -2.54721
SOX20T NR_004053 0.003922 0.725792 0.901073 -1.10979
KDMSB NM_006618 0.00124 0.000431 0.408709 -2.44673
CDA NM_001785 7.22E-05 3.37E-05 0.17196 -5.8153
IFITS NM_012420 0.001922 0.000722 0.353867 -2.82592
NM_00114230
GTF2H1 7 0.000615 0.000174 0.396649 -2.52112
NEFM NM_005382 0.000894 0.000569 0.197269 -5.06923
NM_00109940
SGCE 1 3.31E-05 0.00013 0.41879 -2.38783
DIRC2 NM_032839 3.81E-05 9.74E-05 0.431249 -2.31885
ITGA1 NM_181501 3.45E-05 2.15E-05 0.419243 -2.38525
RSAD2 NM_080657 0.014966 0.007299 0.275054 -3.63566
SLFN5 NM_144975 2.52E-05 0.000539 0.334263 -2.99166
SLC2A3 NM_006931 1.19E-05 5.47E-06 0.107329 -9.31717
ADAMTS1 NM_006988 8.15E-06 6.46E-06 0.30871 -3.23929
NM_00112332 .
ZBTB1 9 0.00013 3.70E-05 0.433489 -2.30686
NM_00113563
PIP5K1A 8 . 0.026998 0.007491 0.363813 -2.74867
DFNA5 NM_004403 2.70E-06 4.22E-06 0.205887 -4.85704
DMKN NM_033317 4.50E-07 2.82E-07 0.236827 -4.22248
FLRT3 NM_198391 717E-07 2.66E-06 0.175075 -5.71182
SPRR3 NM_005416 1.85E-07 8.19E-08 0.066713 -14.9897
TTPAL NM_024331 2.86E-06 1.31E-06 0.264339 -3.78302
RPS6KAS NM_004755 4.57E-05 1.78E-05 0.432782 -2.31063
CLN5 NM_006493 0.000897 0.000251 0.44207_6 -2.26206
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NMDO0015 4. 42E-05 0. 292778 1.22741 1.22741 CCL25 NMD05624 8. 63E-05 0. 690336
0.937517 -1.06665 SEMAGD NM 153618 1.55E-05 0.945868 0.992365 -1. 00769

ANXA13 NWVOLOAREY22. 27E-08 3. 99E-07 11. 2408 11. 2408 KLIACZAISENSDO3090392647
8. 54E-06 0.023326 1.52693 1.52693 GSTA1 NM 145740 1. 25E-06 0. 154535
0.693914 -1.4411 S100G NM 004057 6.67E-05 0. 166669 1.27986 1.27986 LCT NM

002299 _ 1. 06E-05 0.997468 1.00038 1.00038 FAMGC NM 199051 _ 4. 88E- 06
0.38727 0.91647 -1.09114 ANPEP NM 001150 _ 3.32E-06 0.000306 2.31363
2. 31363 HI STIfkhE NVIUZ88I96E T ZbsRIt P 167 a9 20f2 (harRd 169 —1obameS v |
2012/ 044992PCT/ US20[11/ 054323 [SL.C11A2 NM 00061F 1. 91E-P6 0.192241 1| 15331
1. 15331 LRRCIYCRNN 0p 2968054154 | PREEOF6| 0. D958A7 [L. 59797 1. 527770800C27A2
NMD03645 1. 60Nl Of 2 6oadesl | 20toiia P60 debdsss NV Cihdsiad ST STE-i@s5- 681698
0.985233 -1/01499 SCGN NM 006998
FERMT1 NM_017671 0.000364 0.000113 0.412809 -2.42243
FN1 NM_212482 9.48E-07 5.86E-07 0.040084 -24.9475
NM_00111021
GJB6 ] 1.86E-06 1.22E-06 0.038268 -26.1318
GPR1 NM_005279 6.76E-05 - 2.62E-05 0.430078 -2.32516
GPR115 NM_153838 1.43E-05 6.36E-06 0.170203 -5.87533
ZNF607 NM_032689 4.95E-06 1.90E-06 0.403938 -2.47563
NM_00114497
MTHFD2L 8 2.12E-06 9.60E-07 0.349225 -2.86348
LRAT NM_004744 1.74E-05 8.62E-06 0.210638 -4.74749
C3orf64 NM_173654 0.000232 6.09E-05 0.290622 -3.4409
ALDH3B2 NM_000695 0.000138 0.000102 0.417624 -2.3945
MT1X NM_005952 0.002024 0.000961 0.250085 -3.99863
USP25 NM_013396 0.000737 0.0002 0.422213 -2.36847
USP53 NM_0139050 0.007056 0.002821 0.441503 -2.26499
DUSP6 NM_001946 0.00301 0.001557 0.414692 -2.41143
TLE4 NM_007005 5.00E-05 0.000131 0.426477 -2.34479
INHBA NM_002192 0.000639 0.000228 0.283392 -3.52868
COL12A1 NM_004370 3.22E-07 1.88E-07 0.089012 -11.2344
SLIT2 NM_004787 8.48E-06 3.43E-06 0.316361 -3.16095
KLF8 NM_007250 1.93E-05 6.92E-06 0.309101 -3.23519
IQCA1 NM_024726 3.76E-08 1.67E-08 0.105066 -9.5178
BNCA1 NM_001717 2.55E-08 1.17E-08 0.083375 -11.9941
TCFLS NM_006602 4.73E-05 4.71E-05 0.435426 -2.2966
S100A7 NM_002963 8.46E-06 4.68E-06 0.015904 -62.876
EMP3 NM_001425 0.000135 7.01E-05 0.145977 -6.85038
DEGSH1 NM_003676 0.000529 0.00038 0.161454 -6.19372
NM_00114229
SPG20 5 0.000483 0.000236 0.383804 -2.60549
NM_00100339 )
TPD52L1 5 1.12E-05 5.47E-06 0.32833 -3.04572
GPR137B NM_003272 1.43E-05 6.28E-06 0.31312 -3.19367
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0.000129 0.294288 0.845082 -1.18332 GPRL60 NM 014373 2. 16E-05 0.934977
1.01721 1.01721 SLCI6A10 NMD18593 0.000465 0.54731 1.12282 1.12282 CLRN3
NM 152311W0.260R40821. 73E- 06 6. 49979 6. 49979 Cl2orf28 BCPE3AB301102BEs 05

0. 000652 2.14142 2.14142 SATBL NM 002971 0.000101 0.405523 1.26097 1.26097
GOLT1A NM 198447 4.68E-07 0.367544 1.08473 1.08473 UFML NM 016617 1.64E-05
0.381874 0.919883 -1.08709 H BCH NMD14362 0.011898 0.985899 0. 995584

-1. 00444 L1TDL NM 019079 0.000304 0.87407 0.956311 -1.04568 HOXA9 NM 152739
2. 96E- 05 0. 9O0%ABA: 1T (i Soss160 3 bR RN NZE 04 170 05 g6 951 0843365696601
-1. 03519 HEPH NM 138737 7. 75K-08 5. B5E- 06 3. 00377 3. 09377 BMSIP5 NRO03611

1 66575 K AKLIIAPAN 00775 3| SO0 2, DO b ORiggs | . b oS 105678

NM_00113509

MUC15 1 223E-07 | . 1.01E-07 0.062663 -15.9583
NM_00104238
PPP4R1 8 6.81E-05 2.25E-05 0.376984 -2.65263
FCHO2 NM_138782 | 0.041643 0.012552 0.361248 2.76818
LEFT NM_016269 | 0.01014 0.003991 0.394152 -2.53709
CLASP1 NM_015282 | 0.000646 0.000217 0.38302 -2.61083
TMEM154 | NM_152680 | 3.06E-07 1.60E-07 0.091846 -10.8879
IKIP NM_153687 | 2.32E-08 9.14E-09 0.100386 -9.96159
HIVEP2 NM_006734 | 4.23E-07 6.58E-07 0.200746 -4.98141
DSC3 NM_024423 | 1.04E-10 5.14E-11 0.01042 -95.9707
CLDNT NM_021101 | 1.30E-06 1.03E-05 0.383847 2.60521
GJB2 NM_004004 | 3.20E-09 1.78E-09 0.088101 -11.3506
NM_00114255
WDR47 0 5.48E-05 2.11E-05 0.218538 -4.57587
NM_00112769
SPINK5 8 4.21E-06 1.42E-06 0.061908 -16.1529
S1PR1 NM_001400 | 2.02E-06 8.79E-07 0.194019 5.15413
ILTRAP |- NM_002182 | 2.28E-07 1.32E-07 0.17259 -5.79408
VEGFC NM_005429 | 2.82E-05 1.50E-05 0.274021 -3.64935
AHSA2 NM_152392 | 0.007404 0.007981 0.405076 -2.46867
FBXO3 NM_033406 | 8.51E-05 3.64E-05 0.400594 -2.49629
SRY NM_003140 | 0.000306 0.00011 0.25687 -3.89302
RPSAP52 | NR_026825 | 5.72E-06 3.46E-06 0.283622 -3.52582
TAGLN3 NM_013259 | 7.20E-06 |.  4.26E-06 0.268918 -3.71861
BACH1 NM_206866 | 3.25E-07 1.18E-07 0.421982 -2.36977
LY6G6C NM_025261 | 0.000167 6.47E-05 0.356472 -2.80527
NM_00111373
ARL17P1 8 0.065934 0.028718 0.39738 -2.51648
PTGS1 NM_000962 | 0.000309 0.000142 0.327626 -3.05226
NRG1 NM_013960 | 1.99E-06 9.51E-07 0.216476 -4.61945

NM_00108396
TCF4 2 1.44E-05 8.70E-06 0.4601 -2.17344
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-11. 7798 ALDOC NM 005165 2. 49E-06 0. 001135 1.58838 1.58838 KPNA2 NMD02266
0. 022754 0.49921 1.24956 1.24956 NEUROD1 NM 002500 0.06316 0.67004 0.854231
-1. 17064 WB248R4M¥2 031457 5. 65E-06 0. 538728 1. 06533 1. 08638/SEMHHIB243M 017449
0.001129 0.354389 0.865019 -1.15604 ,M5I1 NM 002442 9. 22E-06 0.406005

1. 09288 1.09288 | FNK NM 020124 0. 002165 0. 348535 1.47073 1.47073 FG-BP1

NM 005130 1. 79E-08 2.67E-06 0.241632 -4.13853 CDKN1B NM 004064 3. 54E-05
0.080701 1.24482 1.24482 TFPI NM 006287 1.26E-05 0.119822 1.49285 1.49285

20471

STAMBPL1 NMOZ&7E8 T N dddtme0% dhos@ 2034 L 890907 5360789918 VG 5ss07
2012/ 044992PCT/ US20111/ 054323 I NLGNAY| NM 014893] 4. 39E-05 0. 374066 1.
1.20471 PLDL NMe#02p8RM-0328P20( 436060, 0413359 1. 51PR8'45 51016 APSBEC3B
N 004900 0F 0039 D aBBREs To34AAY T 248 MEPIBSIBIO05925 st =0
0.61469 0.943529 -1} 05985
HERC6 NM_017912 0.000901 0.000419 0.222522 -4.49394
NM_00115970
FHL1 4 2.69E-05 1.99E-05 0.315264 -3.17194
USPgY NM_004654 2.78E-05 3.05E-05 0.348306 -2.87103
PLAU NM_002658 0.000318 0.000278 0.360965 -2.77035
FGF11 NM_004112 0.000923 0.000345 0.456957 -2.18839
CYP4F12 NM_023944 2.48E-06 1.28E-05 3.4983 . 3.4983
BCAT1 NM_005504 2.88E-05 1.70E-05 0.225882 -4.42708
KLK8 NM_144505 3.28E-08 1.77E-08 0.088545 -11.2937
BPIL2 NM_174932 3.22E-07 1.47E-07 0.207224 -4.8257
GLI3 NM_000168 1.10E-05 5.21E-06 0.247333 -4.04314
ZBED2 NM_024508 1.18E-06 5.68E-07 0.063856 -15.6602
AADACL2 NM_207365 8.51E-05 4.51E-05 0.24326 -4.11083
RHCG NM_016321 0.001734 0.000868 0.202579 -4.93635
CCNA1 NM_003914 3.86E-06 2.36E-06 0.11351 -8.80982
CA12 NM_001218 8.75E-06 2.92E-06 0.270851 -3.69207
S100A12 NM_005621 5.41E-05 3.26E-05 0.158186 -6.32166
TP53AIP1 NM_022112 2.01E-06 9.95E-07 0.270922 -3.6911
IFNA1 NM_024013 0.00099 0.00061 0.395885 - -2.52599
DENND2C NM_198459 1.87E-08 8.23E-09 0.266934 -3.74625
DSE NM_013352 2.20E-07 1.72E-07 0.078935 -12.6686
SLC26A2 NM_000112 0.000316 0.000135 0.405488 -2.46616
RECQL NM_002907 0.022406 0.009808 0.‘;79229 -2.08668
SERPINB4 NM_002974 1.08E-05 5.21E-06 0.053201 -18.7968
UPP1 NM_003364 5.29E-06 4.01E-06 0.427104 -2.34135
PTER NM_030664 2.00E-06 0.000123 2.40143 2.40143
IVL NM_005547 1.03E-07 4.73E-08 0.027985 -35.7334
GJC1 NM_005497 5.99E-05 0.002915 0.470474 -2.12552
SLC2A1 NM_006516 1.53E-07 6.53E-08 0.257368 -3.88548
SLC10A6 NM_197965 2.31E-06 1.37E-06 0.192929 -5.18324
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0.001183 0.524315 0.817098 -1.22384 EPHX2 NM 001979 1. 10E-06 0.097773

1. 12319 1.12319 XRCC4A NM 022550 0. 001579 0.028941 2. 25274 2.25274 GAS2
NMD05256 w0498/@%9. 391309 1.10823 1. 10823 DPP10 NM 020868/U320008643
0. 827068 0.965055 -1.03621 TLR4 NR024168 9. 63E-05 0. 960524 1.00726 1.00726
LSAMP NM 002338 2. 16E-05 0.478213 0.918271 -1.089 SEPT7 NM 001788 0. 01691
0. 535765 0. 759353 -1.31691 CCNB2 NMD04701 0.009939 0.652125 0.910009
-1.09889 MI1A NM 005946 1.80E-05 2.09E-06 0.181046 -5.52346 C2orf 43

BC017473 0.
1.03711 1.0
NM_ 000767 O
1.05377 1.0

97

. 58764

8% O HW 4638661 | 0298051 O 2R HavEAT NN 9963 000 i@s 0- 874733
R711 CKSP NMDO1827 2 48E05 0.253809 0.896221 -1. 1158 CYF2B6
006¥89. p. X3P 1 .35980% 1. 5HOETCDCIL-RIBBO7[71 4:3788105 0
53 GRTNY NNIVbATBHE TU 24 dK0s2[ 18EME60 0.043076 232147
SLC7A5 NM_003486 1.38E-05 9.46E-05 0.434743 -2.30021
PAQR7 NM_178422 0.000521 0.000873 0.4232 -2.36295
FBLN1 NM_006486 0.000326 0.00016 0.467469 -2.13918
SEMA3D NM_152754 0.002343 0.000797 0.20209 -4.94828
CCDC3 NM_031455 0.000571 0.000331 0.264646 -3.77864
TRAF3IP3 NM_025228 0.000398 0.000202 0.329368 -3.03612
NETO1 NM_ 138966 0.10033 0.042964 0.478779 -2.08865
BCO2 NM_031938 6.33E-06 3.89E-06 0.224959 -4.44525
. NM_00114366
AMIGO2 8 4.45E-08 3.42E-08 0.090723 -11.0225
KRT4 NM_002272 6.63E-07 3.56E-07 0.078699 -12.7067
A NM_00101239
AKTIP 8 0.006513 0.005756 0.413823 -2.41649
NM_00108039
SP100 1 0.000455 0.000268 0.261235 -3.82797
THSD1P NR_002816 0.002072 0.001556 0.46573 -2.14717
TMEM136 NM_174926 8.25E-06 3.86E-06 0.31672 -3.15736
TTLL7 NM_024686 0.000107 4.68E-05 0.299448 -3.33948
RND3 NM_005168 7.33E-05 4.65E-05 0.434314 . -2.30248
TACSTD2 NM_002353 1.62E-06 8.66E-07 0.446874 -2.23777
RBP7 NM_052960 2.56E-05 1.85E-05 0.148066 -6.75377
NM_00100374
OR10A3 5 3.64E-05 1.46E-05 0.227959 -4.38675
PLA2R1 NM_007366 2.45E-07 2.75E-07 0.16495 -6.06243
KRTDAP NM_207392 1.02E-08 6.43E-09 0.010491 -95.3198
PRNP NM_000311 2.18E-06 1.34E-06 0.274292 -3.64575
SLC9A9 NM_173653 0.000842 0.000526 0.428703 -2.33262
NM_00103870
CDC42SE1 7 1.84E-05 1.06E-05 0.366331 -2.72977
KLK5 NM_012427 9.59E-07 5.02E-07 0.06538 -15.2951
KTN1 NM_182926 0.001011 0.00053 0.462558 -2.16189
KRT1 NM_006121 6.75E-07 3.49E-07 0.054981 -18.1883



0. 000522 2. 005 2. 005 ATP8A1 NMDO6095 9. 35E-06 0.919121 0.979759 -1. 02066
FAR2 NMD18099 3. 78E-07 3. 34E-05 1.80602 1.80602 TF NM 001063 7. 43E-06
0. 733031 WO2¢bakd9921. 02574 MY01B NMD01130158 1. 47E-06 OPOBASIA1M5L3Z899

1. 37399 SLC35D1 NM 015139

0. 066551 0.848775 1.06074 1.06074 CXorf52

AY168775 0.026084 0.737231 1.17926 1.17926 PCDH11Y NMD32971 0. 368856

0. 94435 0.959851 -1.04183 SERPI NE2 NM 001136529

2. 73E-07 0.798267 0.95069

-1. 05187 ERP27 NM 152321 0.002033 0.06942 1.50846 1.50846 DNAJC2 NM 014377

_0.000601 (248587 W 3RE29T sE1ee8 2R 0NV PR&843T—06-0805851 01938596
1.01243 1.01243 WO 2012/ 044992PCT/ US2011/ 054323 HNF4G NM 004133 3. 36E- 07
0. 789701 1. 0472%P 1. DAPMRIOSHOST PHS@Q\IM_O@@EBﬂ 7| 94831 0. 6422931099442)71
-1. 05902 HPBENM-O3R G efd813940-B5299 609664710 ,
NM 014631 2| 0@&e®5 D. 003589 | 3.26E-05 1.17E-05 0.193793 -5.16014
ST3GALS | NM_003896 | 1.62E-05 7.91E-06 0.222702 -4.49031
KRT24 NM_019016 | 8.72E-06 4.87E-06 0.252014 -3.96804
DSG1 NM_001942 | 1.97E-11 1.13E-11 0.006685 -149.599
PLAT NM_000930 | 0.001276 0.000698 0.482639 -2.07194
THBS2 NM_003247 | 4.78E-07 2.87E-07 0.153925 -6.49666
NIACR1 NM_177551 | 1.23E-05 7.06E-06 0.164225 -6.08919
DSC1 NM_004948 | 1.38E-08 7.85E-09 0.031029 -32.2285
AQP9 NM_020980 | 0.001541 0.000661 0.33178 -3.01404
NM_00115964
BNIPL 2 5.78E-06 3.38E-06 0.299299 -3.34114
TNFAIP3 | NM_006290 | 9.56E-05 6.56E-05 0.495565. -2.0179
LASS3 NM_178842 | 3.98E-09 2.52E-09 0.061733 -16.1989
RUFY2 NM_017987 | 3.06E-05 2.21E-05 0.377722 264745
SLC26A9 | NM 052934 | 5.61E-07 0.000865 1.76058 1.76058
RORA NM_134260 | 0.0006 0.000263 0.452926 -2.20787
AMOTL1 NM_130847 | 2.34E-07 2.26E-07 0.222749 -4.48937
CARD18 NM_021571 | 1.65E-06 9.58E-07 0.101109 -9.89028
C200ri197 | NM_173644 | 0.012273 0.006479 0.450831 -2.21813
CAPNG NM_014289 | 1.50E-06 0.001521 71.97105 1.97105
TUBB6 NM_032525 | 2.26E-06 6.75E-06 0.365262 -2.73776
CCDC80 NM_199511 | 5.69E-06 3.25E-06 0.178956 -5.58798
TEX2 NM_018468 | 1.14E-06 5.04E-07 0.401033 -2.49356
EEA1 NM_003566 | 0.000621 0.000249 0.391432 -2.55472
A NM_00100178
RAET1G 8 7.86E-06 4.61E-06 0.111441 -8.97337
NR3C1 NM_000176 | 3.04E-05 1.74E-05 0.432923 -2.30988
NCF2 NM_000433 | 4.35E-06 2.50E-06 0.294316 -3.39771
TRIML2 NM_173553 | 0.035133 0.018707 0.417187 -2.39701
SLC31A2 | NM_001860 | 7.56E-07 3.48E-07 0.206476 -4.84317
ANO4 NM_178826 | 0.137128 0.060183 0.449205 -2.22616
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0.34797 -2.87381 COX18 , NM 173827 0.001081 0.986366 1.00279 1.00279 HHLA2
N MX07072 1.26E-05 0.062731 1.5504 1.5504 ZNF770 NMD14106 2. 22E-05 0. 36345
0. 843946 wW0.2082483992 YPLAL N MX06330 5. 75E-05 0. 408349 0. L3420 05432648
DHRS11 NMO24308 0.000217 0.026583 1.54368 1.54368 EPB41L2 NM 001431

0. 003371 0.243803 1.32387 1.32387 EXOC3 AKO74086 1.49E-06 0.140389 1.11189
1.11189 GHRL NR_ 024138 0.027865 0.917204 0.974975 -1.02567 DACHL NM 080759
0. 000217 0.930392 1.01044 1.01044 SPARC NM 003118 1.66E-06 0.745461 1. 04966

4-0-O-A-4
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1. 04966 SLCOAGBsNM L8053, 063 ~IPHB838 1] 18%0%es . 1880 TSokdali-2S
NM 144711 0000249 D 113175 1 40747 1. 40747 6B _NM 005555 9. 83E-11
0.091889 0. 8568812 1| 1M7B%34EpCARPRII D023BEE . 1[7E-0F270* 395177 3P32P8504 (1. 13504
| L2ZORB NM_1447diVv 7. B&m_0i7edd. [B400k5 0 D46 - [L. QLeHsy VEFS2 521138
’ LAMC2 NM_005562 1.16E-06 6.74E-07 6.1 80854 -5.52931
NM_00113443
PHLDB2 8 9.26E-06 5.98E-06 0.220681 -4.53142
SFRS12IP1 NM_173829 0.001825 0.001164 0.429242 -2.32969
NM_00114626 ’
SYT14 1 1.09E-07 7.04E-08 0.084672 -11.8103
DGKH NM_178009 6.27E-06 4.49E-06 0.427725 -2.33795
KRT10 NM_000421 1.21E-09 6.90E-10 0.02733 -36.5893
ULK2 NM_014683 3.67E-07 3.23E-07 0.481301 -2.0777
DOCK4 NM_014705 1.38E-09 8.71E-10 0.161512 -6.1915
CSRNP2 NM_030809 0.00012 0.000104 0.498398 -2.00643
LOC284033 AK095052 0.00016 7.84E-05 0.306697 ;3.26055
DAAM1 NM_014992 6.72E-05 3.06E-05 0.333974 -2.9.9425
HERCS NM_016323 8.63E-05 5.19E-05 0.154135 -6.48784
FGD6 NM_018351 5.97E-06 1.78E-05 0.33315 -3.00165
C170rf39 NM_024052 5.60E-05 5.97E-05 0.463506 -2.15747
TIPARP NM_015508 7.04E-06 7.05E-06 0.331273 -3.01865
NM_00103304
ADARB1 9 0.000101 6.75E-05 0.434436 -2.30183
TLLA NM_012464 0.000226 0.000137 0.339309 -2.94717
EFCAB1 NM_024593 1.04E-07 6.34E-08 0.23938 -4.17746
CAMSAPIL A
1 NM_203459 6.46E-06 3.14E-06 0.187895 -5.32212
BMPR2 NM_001204 0.000242 0.000155 0.359176 -2.78415
CPA4 NM_016352 9.48E-07 5.95E-07 0.09492 -10.5351
UBE2Q2 NM_173469 0.001354 0.000658 0.439636 -2.27461
CAB39L NM_030925 1.27E-06 7.97E-07 0.340316 -2.93844
TUBA1A NM_006009 0.07469 0.032673 0.437043 -2.2881
ORM2 NM_000608 6.33E-06 0.073705 1.39226 1.39226
CLCA2 NM_006536 8.01E-11 4.51E-11 0.013943 -71.7201
NIN NM_020921 4,70E-08 3.06E-08 0.144863 -6.90308
EML1 2.17E-06 9.65E-07 0.330429 -3.02637
NM 00100870



NM 172316 5. 41E-06 0. 001467 1.50829 1.50829 MW12 N M 002426 0. 003373
0.45577 1.14604 1.14604 ACPL2 NM 152282 8. 11E-06 0.30308 1.09 1.09 TI MP3
NM_000362w0.281F4@9020. 325432 0. 878479 -1.13833 CXCL14 NMp048872010/0800211

0. 329507 1.25497 1.25497 METTL6 NM_ 152396 0.001275 0. 389509 0. 809846
-1.2348 ZN F770 NM 014106 1.21E-06 0.825134 0.979436 -1.021 CLDND1

NM 001040199 0. 000346 0.168171 0.76108 -1.31392 RAET1L NM 130900 5. 71E-06
0. 000821 0.283356 -3.52913 SDAD1 NM 018115 0. 022444 0.149688 0.593853

-1.68392 PL
032256 _ O.
2012/ 044992
-1. 08162 S1
NM 017634 0

FRAFZ  NVO246 73~ 0. 05965 . 648635 0F 853017 -1 17231 TVEMIL7 NM
D0N172_ 0} 139495 01732889| -1. 36446 | \\D
oY 28201 11MH5%5Y3 | RREAY NV P8Y8b0 p. 0dBIB5 0. 6743858, 924542
DUBBOX TNV O 383866_ | .52 o~ 05 Zbod 107 999 WodRbB 28] = 1. 327468 KCI|D9
000344 D 058892 (655900 -1.5246 IGRHI 1_NM)14552
ZFP36L1 NM_004926 1.83E-05 1.81E-05 0.456181 -2.19211
KRT17 NM_000422 5.11E-07 2.90E-07 0.011104 -90.0602
EPHA4 NM_004438 6.81E-06 2.90E-06 0.259308 -3.85641
ASAP1 ~NM_018482 5.27E-05 3.37E-05 0.361779 -2.76412
PARD6G NM_032510 3.74E-05 1.95E-05 0.346776 -2.88371
TUBA4A NM_006000 3.89E-08 1.67E-08 0.273785 -3.6525
LOC84740 NR_026892 6.94E-08 0.740089 1.04468 1.04468
TMEM40 NM_018306 9.61E-06 6.85E-06 0.154403 -6.47655
ARL14 NM_025047 3.77E-07 6.60E-07 9.80972 9.80972
' NM_00101807
BTBD11 2 2.57E-06 1.75E-06 0.230868 -4.33147
SPRR1B NM_003125 6.11E-09 2.83E-09 0.007571 -132.083
HIPK3 NM_005734 0.000546 0.000271 0.414886 -2.4103
PLS3 NM_005032 1.43E-05 7.64E-06 0.353785 -2.82658
- SULF2 NM_018837 8.04E-05 5.16E-05 0.402102 -2.48693
NM_00100291
IGFL2 5 1.96E-08 1.39E-08 0.057 -17.544
SNAPC1 NM_003082 0.000251 0.000323 0.441525 -2.26488
MYOZ9A NM_006901 0.000169 9.69E-05 0.466126 -2.14534
CASP14 NM_012114 6.22E-07 3.53E-07 0.096227 -10.3921
LOC100131
726 NR_024479 7.07E-07 3.36E-07 0.142613 -7.012
TSHZ3 NM_020856 7.41E-06 3.91E-06 0.096776 -10.3332
FBX0O27 NM_178820 5.13E-05 4.66E-05 0.424143 -2.35769
DDX26B NM_182540 2.10E-07 2.14E-07 0.435689 -2.29521
IL1F9 - NM_019618 0.005257 0.003634 0.347607 -2.87682
CSDA NM_003651 6.66E-05 0.(_)001 1 0.473359 -2.11256
SLC30A4 NM_013309 7.96E-06 6.10E-06 0.43967 -2.27443
RAB9A NM_004251 0.000183 0.00012 0.468324 -2.13527
NM_00113445
DSG4 3 2.29E-05 1.53E-05 0.35497 -2.81714
MYCBP2 NM_015057 0.000554 0.000367 0.493869 -2.02483
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2. 68E-07 0.670364 1.05302 1.05302 ARHGAP29 NM 004815 8. 76E-05 0. 827322
1. 05553 1. 05553 BNI P2 NMD04330 4. 25E-05 0.276324 1.24493 1. 24493 NMARCH/
NM_022826w0.2027829920. 205183 0. 662246 -1.51001 RAB23 NM @C6a/8Z010/08423104
0. 884425 1.03235 1.03235 STK17A NM 004760 0.001954 0.683331 0. 862241
-1.15977 REEP3 ENST00000298249 0.000142 0. 740284 0.932601 -1.07227 ATL2
NM 022374 0.002578 0.213772 0.722131 -1.38479 MALT1 N M 006785 3. 81E-07
0. 056831 0.829054 -1.20619 L0O0554203 NR024582 0. 005588 0.849364 1.06021

1. 06021 DUS

NMD06548 0.
0. 295213 0.

-1. 39564 C3

6. 58E- 05 0.

9

P57 MO SaP toeer2 1 BrodiosOr 38048 65 0 BSGEaTamet 16524 5te5k5e BP2
DO0154 0.PR76382 1.32037 1| 32037 SEPT10 NM 144710 0. 005078
/54ARRF - 1 MRS REPSISOPIN 031699895 0. P011:442050. 1j30513-2¢P0¥ 1651
J'§Lé€b\14e\':23@il;§§229 PORISE P O36EP8 1} 88834486083 ADK 50672
D18164 1} 01505
KRT5 NM_000424 | 3.19E-09 2.07E-09 0.021941 -45.5779
cCL27 NM_006664 | 0.001975 0.001156 0.457267 21860
PTPN14 NM_005401 | 1.54E-05 1.60E-05 0.356726 -2.80327
C3orf34 NM_032898 | 1.69E-08 1.77E-08 0.212946 -4.69603
LAYN NM_178834 | 1.42E-06 1.38E-06 0.233102 -4.28997
NEK]1 NM_012224 | 0.002354 0.001458 0.381839 -2.6189
LY6K NM_017527 | 4.86E-05 3.34E-05 0.220512 -4.53491
ULBP1 NM_025218 | 0.004888 0.002621 0.240299 -4.16148
TMPRSS11
F NM_207407 | 4.77E-06 2.85E-06 0.16775 -5.96125
GADD45A | 'NM_001924 | 0.00014 0.000159 0.413059 -2.42096
PPP1R14C | NM_030949 | 2.91E-05 2.49E-05 0.262596 -3.80814
NAV3 NM_014903 | 8.29E-06 5.74E-06 0.326906 -3.05898
TFPI2 NM_006528 5 T3E-T1 1.56E-11 0.027611 -36.217
SPRR2A NM_005988 | 3.49E-08 1.85E-08 0.11895 -8.40688
CYYR1 NM_052954 | 0.000156 0.000109 0.33116 -3.01969
AQP3 NM_004925 | 1.81E.08 |  1.03E-08 0.19219 -5.20318
SNCA NM_000345 | 1.06E-07 8.88E-08 0.204606 -4.88745
MORC3 NM_015358 | 9.63E-06 6.22E-06 0.417415 -2.3957
FAT2 NM_001447 | 2.37E-07 1.62E-07 0.153144 -6.5298
PKP1 NM_000299 | 2.05E-07 1.40E-07 0.131756 -7.58976
FEZ1 | NM_005103 | 8.18E-08 4.85E-08 0.10453 -9.56661
SFRP1 NM_003012 | 3.17E-05 2.21E-05 0.286746 -3.48741
TGM1 NM_000359 | 3.34E-07 2.70E-07 0.157519 -6.34845
LYST NM_000081 | 0.006956 0.003186 0.383653 -2.60652
HOXC9 NM_006897 | 8.36E-05 6.27E-05 0.327183 -3.05639
SHC1 NM_183001 | 3.06E-05 2.84E-05 0.488294 -2.04795
S100A8 NM_002964 | 5.73E-10 3.66E-10 0.004813 -207.77
GSDMC NM_031415 | 3.72E-09 2.21E-09 0.07223 -13.8447
RAB38 NM_022337 | 5.10E-09 3.71E-09 0.165795 -6.03155
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1. 01505 SSR3 NM 007107 0.010975 0.187956 0.655579 -1.52537 PRR& NM 024081
3. 02E- 05 0. 040066 0.74722 -1.33829 PDPN NMD06474 8.09E-07 0.908853 1.01679

1. 0374 . PCORR401RAXB2N
0. 000761 0.393051 1.21631
1.21631 El F2AK2 N MX02759 0.012021 0.374086 0.751052 -1.33147 GIF2F2
NM 004128 0. 000579 0.377913 0.856518 -1.16752 SMYD2 NM 020197 7. 87E-05
0. 407177 0.898136 -1.11342 CTSC NM 001814 _ 1.37E-07 0.278963 0.892579

1. 01679 KypAMBAR49dM 020931 1. 65E-05 0. 815177 '
M203630 1.98E-05 0.82392 1.04112 1.04112

-1. 12035 MPP7 $i T7B24%% 00033 Toossss D O0G IR 1T 7990454 —7P904—¢f | 018972
1.52E-06 (00234 [I.54283 1[54283 | WD 2012/ 044992PCT/ US2011/ 054323 FN1
NM 212482 0/006%9%2 p. NMPHEX 1.°98%9D| 1. 5B¢2d TROES2ANM 0p460R 1690804196
0. 795748 0. $240558 - tnGeA7& 10T T 149 NM-022756 P 0005080 2777976836815
FAM127A |- 1 1 .05E-Q5 6.75E-06 0.117546 -8.50732
FLRT2 NM_013231 7.17E-08 5.06E-08 0.072015 -13.8859
PPP4R4 NM_058237 0.000209 0.000185 0.497693 -2.00927
INTS6 NM_012141 0.0002 0.000152 0.423852 -2.35931
CRCT1 NM_019060 0.000408 0.000238 0.322439 -3.10136
DNAJB4 NM_007034 0.000509 0.000531 0.316077 -3.16378
ZNF750 NM_024702 3.22E-08 2.04E-08 0.09617 -10.3982
HTR7 NM_619859 0.004453 0.004553 0.497268 -2.01099
FABP4 NM_001442 0.097674 0.056799 0.482036 -2.07453
TNNT2 NM_000364 4.41E-05 2.85E-05 0.193259 -5.17441
FER NM_005246 0.000641 0.000443 0.323276 -3.09333
GJB4 NM_153212 0.001835 0.002072 0.499175 -2.0033 -
STARDS NM_181900 4.65E-06 - 3.04E-06 0.302556 -3.30518
DUOXA1 NM_144565 0.000575 0.000451 0.418438 -2.38984
SERPINB3 NM_006919 2.94E-08 ] 2.00E-08 0.012711 -78.6698
HIAT1 NM_033055 0.01459 0.007654 0.422788 -2.36525
MAL NM_002371 7.23E-05 0.39336 0.893702 -1.11894
MMP9 NM_004994 0.000388 0.000361 0.364991 -2.73979
CDs86 NM_175862 0.006281 0.006303 0.488157 -2.04852
GM2A NM__OOO405 8.00E-07 6.52E-07 0.230115 -4.34565
NFATS NM_138714 3.81E-06 5.42E-06 0.454936 -2.19811
AJAP1 NM_018836 1.05E-05 9.40E-06 0.401521 -2.49053
NM_00114256
CNGA1 4 0.045943 0.065021 0.452679 -2.20907
OSBPL6 NM_032523 6.84E-08 5.06E-08 0.167078 -5.98522
MTSSH1 NM_014751 1.35E-08 8.38E-09 0.207966 -4.80847
TRIM23 NM_001656 6.72E-06 5.22E-06 0.393904 -2.53869
copPz2 NM_016429 0.000202 0.000108 0.347427 -2.87831
C20ort114 NM_033197 1.48E-08 0.025151 1.28715 1.28715
SGTB NM_019072 8.79E-05 6.25E-05 0.448303 -2.23063
LYPD3 NM_014400 1.84E-07 1.38E-07 0.121182 -8.25202

102

Fa)



-1.19501 CLEC2B NMD05127 0. 003209 0. 86596 0.945449 -1.0577 ALS2CR4
NM 001044385 1.40E-06 0.189331 1.14579 1.14579 PTPN12 NWMD02835 0.001268

0. 344662 WO26RM49226374 BODIL NM 148894 0. 007872 0. 484284/1328306823 1. 20391
TNNT1 NMD03283 3. 38E-06 0.23944 1.18015 1.18015 FABP7.
0.674857 0.895753 -1.11638 HDGFRP3 NMD16073 5. 09E-07 0. 009735 1. 35995

1. 35995 SPRR2D NM 006945 1.59E-06 0.384946 1.35186 1.35186 FIJX1 NM 014344
4. 64E-06 0.973508 1.00484 1.00484 S100A14 NM 020672 9. 03E-05 0. 19977

NMD01446 0.012746

0. 749712 - 1[333%%s M Wi biVidl 768 ZeE & RO RZ 07 S E-dbssds 11584 787 2719
LRRC37B2 NRLO15341 D 000454 () 741348 0.94108 k1. 06261 1118 NM 001562
2. 33E-06 0. p2615%Y5 1| 28761, 2GTHREGABRECRRE 00U92%161E- 05 023288973 [1. 13527
1. 13527 GNPPA2 NV IB®8@351iEePHE- 05 0 419588 1 116951 11695 ELOvVEANYOR2726
MARK3 8 1.02E-05 1.05E-05 0.483147 -2.06976
NM_00100380
BICD2 0 6.95E-05 5.18E-05 0.333536 -2.99818
PTHLH NM_198965 5.00E-08 3.20E-08 0.063055 -15.8592
TPRG1 NM_198485 1.20E-06 9.21E-07 0.197023 ' -5.07554
CYP4F11 NM_021187 5.46E-05 4,85E-05 0.243507 -4.10666
NM_00114610
PARP9 6 0.011648 0.007957 0.337264 -2.96504
ITGAS NM_002205 0.000201 0.000206 0.452953 -2.20774
CTSL1 NM_001912 1.13E-05 8.72E-06 0.289579 -3.45329
SFN NM_006142 7.85E-09 5.23E-09 0.273003 -3.66297
ETNK2 NM_018208 0.000167 0.000131 0.336163 -2.97475
SPINK6 NM_205841 1.67E-10 9.48E-11 0.007065 -141.545
TFAP2A NM_003220. 1.99E-07 1.01E-07 0.203498 -4.91405
EMR2 NM_013447 0.00025 0.000274 0.490212 -2.03993
CLCA4 NM_012128 1.90E-07 - 1.20E-07 0.041414 -24.1466
S100A9 NM_002965 4.79E-07 2.96E-07 0.032138 -31.1161
NM_00101344
EPGN 2 2.48E-08 1.59E-08 0.024427 -40.9378
GJB5 NM_005268 1.40E-06 6.39E-07 0.113731 -8.79268
MPZL2 NM_144765 8.50E-07 5.95E-07 0.365191 -2.7383
NOTCH2 NM_024408 2.38E-06 5.20E-06 0.456723 -2.18951
PTPRZA NM_002851 1.89E-09 1.20E-09 0.041355 -24.1807
KRT14 NM_000526 7.05E-10 4.13E-10 0.011096 -90.1236
FAP NM_004460 0.000184 0.00014 0.249611 -4.00624
SLC39A2 NM_014579 1.02E-06 7.37E-07 0.227705 -4.39164
TMPRSS11 ’ A
E NM_014058 2.32E-05 1.49E-05 0.068107 -14.6828
KCNQ5 NM_019842 0.002317 0.001959 0.467845 -2.13746
ARL4D NM_001661 1.68E-05 1.48E-05 0.206539 -4.84169
PTGS2 NM_000963 0.00066 0.000381 0.241888 -4.13415
SIM2 NM_009586 1.67E-06 0.10316 1.16053 1.16053
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2. 26E-07 0.904397 1.02091 1.02091 WASF1 NMDO3931 4. 90E-05 0. 254721 1.24822
1. 24822 PI K3CA NMD06218 0. 000544 0. 862504 1.03449 1.03449 MBOATZ2 NM 138799
0. 000192 WOQ00d1999. 34441 -2. 90351 PAR1 AF019616 0. 0009@6TAIS3Q088623. 24773
1. 24773 1 VNS1IABP NM 006469 0.006048 0.335337 0.80216 -1.24663 CH C2
NM 012110 0. 000122 0. 140178 0. 798603 -1.25219 VSNL1 NM 003385 3. 02E-08
3.48E-05 2. 75331 2. 75331 LRRC37A3 NM 199340 0. 00638 0.446635 0. 845344
-1. 18295 FYTTD1L NMD01011537 0. 004033 0.498991 0. 861433 -1.16086 RNF217

4

4638
3

NM 152553 1[8eBa0 0 0o To38283 T RR2 s PEAGE ANV 0244265355 0- 006562
0.304921 0. 75583 -1, 28935 P2RYS5 NM 005767 _ . 90E- 06 0. 68288 1. 0568
1.05684 WO 261435 044 992 PETRUSZFLEL 054 PPI2RTSE NVDERY26 2. 00E4#P1 0. 11
0. 786981 - 11 2%0R% T ShZo IO 5383t 6550 O P2%aaaD- 908449 o 1007
ZNF354A NMOP5649 (0.1006993
ST6GALNA
c2 NM_006456 9.39E-08 5.37E-08 0.172351 -5.80212
NM_00114405 .
NTM 8 9.37E-05 0.000142 0.386502 -2.58731
PTPRE NM_006504 5.05E-07 6.26E-07 0.301006 -3.3222
EMP1 NM_001423 8.78E-06 9.68E-06 0.264861 -3.77557
PLD5 NM_152666 1.99E-05 1.77E-05 0.168198 -5.94536
GBPs6 NM_198460 5.06E-05 3.77E-05 0.304061 -3.28882
LAMP2 NM_002294 0.0001186 0.000115 0.340154 -2.93984
F2R NM_001992 0.000105 0.000565 0.40176 -2.48905
PYGL NM_002863 1.63E-08 3.26E-08 0.167494 -5.97036
PGLYRP3 NM_052891 0.001406 0.001542 0.452129 -2.21176
ORM1 NM_000607 0.000765 0.437758 1.16127 1.16127
LPCAT2 NM_017839 0.00011 7.07E-05 0.312527 -3.19972
HOXC10 NM_017409 7.80E-05 6.97E-05 0.31526 -3.17198
NM_00108049 .
PLA2G4E 0 4.00E-08 3.36E-08 0.177956 -5.61936
NEBL NM_006393 9.72E-05 5.95E-05 0.282602 -3.53855
PCDH21 NM_033100 5.93E-05 6.57E-05 0.434091 -2.30367
CALB2 NM_001740 0.000121 8.20E-05 0.183533 -5.44861
FSCN1 NM_003088 0.000138 0.000192 0.465068 -2.15022
SWAP70 NM_015055 2.00E-07 2.12E-07 0.371359 -2.69281
MARK1 NM_018650 1.32E-07 1.18E-07 0.265896 -3.76087
IGFL1 NM_198541 4.72E-06 3.02E-06 0.12375 -8.0808
KRT77 NM_175078 1.52E-05 1.36E-05 0.274278 -3.64593
ERC1 NM_178037 6.44E-06 9.84E-06 0.49748 -2.01013
GNAL NM_182978 7.49E-05 6.78E-05 0.44032 -2.27108
SERPING1 NM_000062 2.86E-05 3.83E-05 0.253286 -3.948.1 1
ATP12A NM_001676 0.000248 0.00019 0.306484 -3.26281
LAMP3 NM_014398 0.028786 0.019166 0.470295 -2.12632
FST - NM_006350 5.16E-07 3.36E-07 0.124071 -8.05989
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0. 240775 0.767069 -1.30366 Kl FAP3 NMD14970 2.61E-06 0.06349 1.30939 1.30939
RAB18 NMOR1252 4.91E-05 0.049838 0.730702 -1.36855 Clorf74 BCO39719

7. 17E- 05 WORSRIR%92. 05848 1. 05848 RB1 NMD00321 0. 000478 POTARBEAH50D2Y35413
-1.35978 CEP170 NMD14812 3. 10E-05 0. 067147 1.55308 1.55308 Kl F13A NMX22113
7.87E-06 0.933653 1.01045 1.01045 PRKCQ NM 006257 5. 36E-06 0.942759

0. 992509 -1.00755 CBorf 105 NM 001143948 9.93E-05 0. 007267 0.51191 -1.95347
KRT23 NMD15515 5.21E-08 0.00182 1.59222 1.59222 Cl0orf55 NM 001001791

0. 004044 0. #5358 Of GWp B 334~ |.55€0d50] EFiAdBEs NVO2A4088525- STE0% 831855198
0.977134 -1/0234 EDNRA NMD01957 Q, 00118 0, 939445 0, 984322 -1.01593 TMIC1
NM 175861 8]6SH'88 p."MAIBYY (.098577p -0100163H79| DUISIBA7 N MOO 76728723, 77E- 06

0.3473 1. 116TErdostIH I 630hIVE [N TRt POSSRE ot O e s 850774 7h783534 1. 03534
ABCA12 | NM_173076 | 4.61E-09 2.31E-09 0.019165 521794
ERCCH NM_202001 | 4.26E-05 4.26E-05 0.362622 2.75769
CCDC109B | NM_017918 | 0.002651 0.001655 0.34527 -2.89628
TMEMB6A | NM_153347 | 5.02E-05 6.66E-05 0.423458 -2.35151
NM_00114273
KCTD1 0 2.89E-07 2.43E-07 0.354433 -2.82141
FLI2751T | NM 025087 | 2.01E.08 1.40E-08 0.024546 -40.7406
NM_00103167
MSRB3 9 0.000156 0.00024 0.457294 -2.18678
NM_00100229
GATA3 5 1.57E-06 1.52E-06 0.307929 -3.2475
NM 00714382 | ~ '
ETS1 0 3.08E-08 4.67E-08 0.340598 -2.93602
JUP | NM_002230 | 2.79E-06 2.68E-06 0.366333 2.72976
NM_00100152 .
TAGLN 2 0.002535 0.002146 0.44908 -2.22677
SLC7A1 NM_003045 | 2.99E-05 3.58E-05 0.462538 216198
QK NM_206855 | 0.000221 0.000276 0.446033 2.24199
NM_00114191 :
XG 9 5.23E-06 2.82E-06 0.147072 -6.79939
FERMT2 | NM_006832 | 7.03E-07 1.34E-06 0.243822 4.10136
MACF1 NM_012090 | 3.54E-05 3.46E-05 0.333934 -2.9946
OSMR NM_003999 | 0.000719 0.000927 0.448172 -2.23129
GNA15 NM_002068 | 2.27E-06 1.29E-06 0.160651 -6.22468
IFNE NM_176891 | 1.48E-08 9.98E-09 0.088706 12732
AMZ2 NM_016627 | 5.92E-05 9.02E-05 0.459625 -2.17569
TBCI1D19 | NM_018317 | 1.69E-05 1.96E-05 0.431646 2.31671
CRIMT NM_016441 | 4.50E-07 471E07 0.312858 319634
CALML5 | NM_017422 | 2.24E-05 2.14E-05 0.269774 -3.7068
NM_00107985
GPR64 8 3.59E-05 0.061676 1.38514 1.38514
SNX24 NM_014035 | 0.00317 0.002572 0.404827 -2.47019
SERPINBI3 | NM_012397 | 2.87E-11 1.85E-11 0.010222 -97.826
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PRSS3 NM 007343 0.001276 0.384432 0.84951 -1.17715 EMB NM 198449 2. 20E- 07
0.075382 1.21044 1.21044 SLC1A3 NMD04172 3.98E-07 2. 90E-05 0.475033

-2. 10512 WO PRRXIMI9IM 152773 5. 43E-08 0. 347454 1. 05358 1pr0P35201M0BIBLL
NM_ 018159 0. 000877 0.980617 0.991066 -1.00901 AIGL NM 016108 4. 81E-05
0.104716 1.26639 1.26639 NEDD4 NM 006154 6.37E-05 0.261659 0.871193

-1. 14785 MVP10 N M 002425 0.005493 0. 737511 0. 846256 -1.18167 NDFI P2
NM_ 019080 9. 17E-05 0.664582 1.06969 1.06969 DAS234E NM 014392 _ 2. 06E-05

0.917355 1. 02X@Fis1. P28 foab e THA ondd P02 78 2B E-dilesds 421519 3§439366
K1AA0922 NM0Q11310D7 _ 5. 88F-07 0.592272 0.958666 -1.04312 EFCAB2 N
026588 _ 0.023 0] BYBBEI%0.| 872544/ - mjozg?y VG 4o ]
2012/ 044992 DCTﬁ%ZOM/ 054323 %ﬁ%%%lrl 014504 “B70b2164 028878 o
-1. 17492 MCARTIPSN R OWML8052220 | 056287| 0. (BE8¥8 D. SBBSIL -[I. 8559¢kd GFL3
CYB5R1 NM_016243 8.18E-08 5.36E-08 0.196948 -5.07747
NM_00114381
SERPINB2 8 0.000522 0.000316 0.130409 -7.66815
MARVELD1 NR_026753 0.000246 0.001632 0.499073 -2.00371
ERRFI1 NM_018948 4.24E-05 0.00015 0.461638 -2.1662
SLCO3A1 NM_013272 3.37E-06 8.70E-06 0.475199 -2.10438
TIMP1 NM_003254 7.98E-06 5.22E-06 0.177266 -5.64125
NM_00100225
CAPRIN2 9 0.000102 0.000198 0.43531 -2.29721
PLTP NM_006227 0.000998 0.001704 0.473561 -2.11166
CALCRL NM_005795 7.23E-07 2.74E-06 0.465558 -2.14796
IFIH1 NM_022168 0.015725 0.0111 0.37925 -2.63678
CLIC4 NM_013943 0.001914 0.002345 0.482499 -2.07254
IRF6 NM_006147 2.28E-07 2.73E-07 0.274871 -3.63807
A2ML1 NM_144670 7.47E-08 4.30E-08 0.012286 -81.3962
FCHSD2 NM_014824 3.04E-05 2.74E-05 0.342655 -2.91839
NM_00113500
DNAJBS 5 0.0014 0.002946 0.450186 -2.2213
TIAM1 NM_0Q3253 1.18E-06 1.01E-06 0.280659 -3.56304
CAPNS2 NM_032330 1.59E-07 1.38E-07 0.028316 -35.3156
NM_00101438
KATNAL1 0 1.94E-06 2.23E-06 0.220371 -4.53781
GRHL3 NM_198173 3.64E-09 3.70E-09 0.247268 -4.04419
MAP2 NM_002374 1.28E-07 1.26E-07 0.251667 -3.97351
SMARCA1 NM_003069 3.35E-05 0.00021 0.459756 -2.17507
C9orf95 NR_023352 0.00091 0.001364 0.477435 -2.09453
LUM NM_002345 0.00038 0.0381 1.75631 1.75631
NM_00113015
MLF1 7 0.000152 0.000314 0.434315 -2.30248
RPEG5 NM_000329 0.004304 0.009863 0.482605 -2.07209
KLF7 NM_003709 3.34E-07 3.44E-07 0.281847 -3.54802
STEAP4 NM_024636 4.23E-09 3.62E-09 0.067452 -14.8253
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NM_ 207393 9. 80E-08 0. 036733 0. 848766 -1.17818 ANTXR2 NM 058172 5. 41E-06
0. 801006 0.969992 -1.03094 FBN2 NM 001999 2. 36E-07 0.532557 1.08876 1.08876
SCFD1 NMWO20B/@4PR8561 0. 269726 0. 769348 -1.2998 Cllor P60/USMIZ03EB33

2. 60E-06 0.032384 0.802562

-1. 24601 UNO1887 NM 139015 6. 66E-07 0.010253

1. 24687 1.24687 HOVERL NM 004272 0. 001456 0.563836 0.870836 -1.14832 LPAR3
NMD12152 1. 27E-07 0.819446 0.974058 -1.02663 LRRC4A2 NM 052940 0. 000315
0. 553792 0.922073 -1.08451 GOLGASB NR 027410 3. 19E-05 0. 000483 2. 86234

2. 86234 CYBSRoANYDIP2AR 550924865 P33daE 0 OP520dumes o7 418 2dRfzF NWD80678
0.0049 0.324724 0.80D9307 -1. 23562 TMIC3 NM 18{1783 2. 84F 05 0. 718184
0. 958463 - 1] 04783 ZICOMECIX434M| 0F10BOB810-W0BD03US5 TF81839485 1. 2698 1. 26918
PPP3CC NM_O0PSEaar0-PORE8H%e8s F@867 701 B7okbtite - 1 T0/ddfpe o Mo ¥#A#665
1.87E-05 0. 644605
TNC NM_002160 3.71E-06 3.69E-06 0.229225 -4.36253
LYeD NM_003695 0.00028 0.00047 0.391998 -2.55103
SLITRKS& NM_032229 0.00074 0.000631 0.266593 -3.75104
RAETIE NM_139165 3.95E-06 4.49E-06 0.217168 -4.60473
SEC14L2 NM_012429 2.11E-06 3.38E-06 0.399713 -2.5018
DUSP7 NM_001947 3.65E-06 8.31E-06 0.46662 -2.14307
ELK3 NM_005230 1.44E-06 2.42E-06 0.300748 -3.32504
SMURF2 NM_022739 8.79E-06 2.18E-05 0.451238 -2.21612
TRIM29 NM_012101 1.30E-08 9.48E-09 0.137993 -7.24674
UGT1A9 NM_021027 3.69E-06 0.008457 0.673124 -1.48561
0.0177986 0.034272 0.41183 -2.42819
SERPINE1 NM_000602" | 0.000464 0.000338 0.187171 -5.3427
MYOS5A NM_000259 6.81E-10 6.71E-10 0.098157 -10.1878
1.57E-06 1.47E-06 0.184668 -5.41512
EGFR NM_005228 7.76E-08 1.17E-07 0.289142 -3.45851
SLC38A2 NM_018976 7.02E-08 7.65E-08 0.288013 -3.47207
HAS2 NM_005328 0.004297 0.007023 0.488528 -2.04697
LRRC8C NM_032270 1.86E-05 4.09E-05 0.253481 -3.94506
MPDZ NM_003829 0.001944 0.006307 0.455314 -2.19629
DDX60 NM_017631 0.006426 0.008508 0.325216 -3.07488
PCDHB2 NM_018936 0.000695 0.175936 1.2872 1.2872
IL1B NM_000576 5.25E-07 3.89E-07 0.1 0023 -9.97204
BBS9 NM_198428 0.003029 0.00491 0.471346 -2.12158
STEAP1 NM_012449 0.135915 0.156455 0.419955 -2.38121
CD274 NM_014143 5.18E-05 7.83E-05 A 0.361298 -2.7678
SLC39A6 . NM_012319 3.85E-07 4.72E-07 0.255285 -3.91719
MGAM NM_004668 1.99E-07 0.000115 1.54142 1.54142
SEMA3C NM_006379 0.000153 0.000259 0.394099 -2.63744
WDFY2 NM_052950 2.45E-08 6.49E-08 0.38159 -2.62061
. LDOC1 NM_012317 1.18E-05 2.88E-05 0.374132 -2.67285
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0.938198 -1.06587 Cl4orf149 NM 144581 5. 47E-05 0. 365414 0.899314 -1.11196

PTPLA NM 014241 9. 50E-07 0.419147 0.937001 -1.06723 CDF2L NM 020729
5. 20E- 05 WOQaAA49261203 1. 61203 FAML74A NM_ 198507 0. 00P283/S0010454876
0.608776 -1.64264 CBL NM 005188 4.47E-06 0.736706 0.973469 -1.02725

PDCD1LG2 NMO25239 0. 000571 0.603517 0.892033 -1.12103 PVAI P1 NM 021127
1. 14E-05 0. 002687 1.81509 1.81509 SACS NM 014363 9. 98E-06 0.02187 1.56338
1. 56338 FKBP14 NM 017946 0.000421 0. 78068 0.952519 -1.04985 ROBO1 NM 133631

5. 83E-07 0. P6CASA 1T ORT 6Bk QOB ChaleP T2 T3 amdis O 25
1.13839 1.18839 ZFP¥42 NM 174900 _ 0l 048358 0.P07614 1.04601 1.04601 |DSP NM
004415 2. 60F- OFNG 77 POALY 47506 269207 1. 0BBFPe WD 2099295044992 PCEPF10852011) 054323
SPRR1IA NM 005987 {taw dbnobsz ¢~ 000821 0464088215476 HHANMO00575 _
8. 93E- 10 0. 02567 0| 7224 1.78E-06 2.80E-06 0.309067 -3.23554
NM_00113099
RBP1 2 1.32E-06 0.001574 0.470568 -2.12509
SCGB2A1 | NM_002407 | 4.48E-06 0.056586 1.31277 131277
IGFBP6 NM_002178 | 6.93E-06 1.33E-05 0.219911 -4.54729
C7ori10 NM_024728 | 1.87E-07 8.84E-07 0.437612 -2.28513
SLPI NM_003064 | 1.62E-06 1.44E-06 0.127431 -7.84737
CD109 NM_133493 | 9.85E-09 7.72E-09 0.072182 -13.8539
SP110 NM_080424 | 0.002794 0.005834 0.475861 -2.10145
VGLL1 NM_016267 | 0.000107 0.00025 0.261018 -3.83115
LRP12 NM_013437 | 1.05E-06 2.43E-06 0.334472 -2.98979
PRB4 NM_002723 | 0.023507 0.028814 0.366051 -2.73186
NM_00100821
OPTN 1 1.79E-05 6.64E-05 0.471762 -2.11971
NM_00112740
YPEL5 1 0.000254 0.000762 0.476714 -2.09769
SULT2B1 NM_004605 | 7.72E-05 0.000455 0.474461 210766
CDH3 NM_001793 | 7.22E-06 3.22E-05 0.412099 -2.4266
MLLT11 NM_006818 | 7.84E-05 0.00014 0.167583 -5.9672
DRAP1 NM_006442 | 0.000223 0.000666 0.465382 2.14877
CASP1 NM_033292 | 1.68E-06 6.26E-06 0.197904 -5.05296
TFAP2C NM_003222 | 7.94E-06 251E-05 0.434692 -2.30048
EREG NM_001432 | 0.000459 0.00082 0.215688 -4.63633
CAV1 NM_001753 | 3.96E-08 5.88E-08 0.095451 -10.4766
OGFRL1 NM_024576 | 8.46E-06 1.81E-05 0.240403 -4.15968
DEFB1 NM_005218 | 1.17E-05 1.07E-05 0.125584 -7.96278
MRAP2 NM_138409 | 1.35E-07 5.55E-06 2.6499 2.6499
KRT6A NM_005554 | 9.88E-08 6.23E-08 0.019287 -51.8491
FDXACB1 NM_138378 | 5.58E-06 4.87E-06 0.058653 -17.0494
PI3 NM_002638 | 2.91E-05 0.000337 0.324725 -3.07953
FZD6 NM_003506 | 0.00022 0.001103 0.488675 -2.04635
SPTLC3 NM_018327 | 1.08E-05 5.58E-05 0.396875 -2.51968
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-1.38428 L00654433 NR 015377

_ 0.146494 0.503143 0. 728255 -1. 37315 EPS15
NM_ 001981 0. 013543 0.49308 0.85887 -1.16432 S100A11 NM 005620 0. 000261
0.315911 WORBEAB921. 16838 SLC36A4 NM 152313 3. 46E- 05 0POTABAV 1056802895
-1. 65866 RRAGC NM 022157 0. 000313 0.423692 0.904501 -1.10558 DOCK1l1

NM 144658 8. 05E-07 0. 035947 0.717119 -1.39447 KDSR NM 002035 5. 66E-08
0.028676 1.16883 1.16883 ERG C2 NM 016570 0. 000598 0.595637 0. 922475

-1. 08404 CSGALNACTZ NWMD18590 0.000202 0.509818 1.09982 1.09982 L00554202

NR 027054 1[Z7Ema7 P ih0A0R 1148260 128206 WDGRo i 1245652 Fastd E-06
0.50016 0.8¥8851 -1/ 13785 Pl XDC2 032812 1.D1E-08 Q. 7[77947 0.97097P
-1. 0299 FBXI\W FRRAI33p 3P1-BP6BRT 11 77300858 7 458BE06 911 771201888 09685 TIVENBO NMD16486
0. 000973 0. BZ&ikB 1| 1D 215306 13260 B2 T800% 385387 E- 111 0054922 0. 845463
-1. 18278 BBS1Q_NMPUARSS
CDh44 NM_000610 6.59E-06 0.000944 0.464831 -2.15132
DZIP1 NM_198968 3.02E-06 4.18E-05 0.436947 -2.28861
0.010603 0.021757 0.467854 -2.13742
CALD1 NM_033138 1.59E-05 6.56E-05 0.290067 -3.44748
TUBG2 NM_016437 7.33E-06 6.60E-05 0.471308 -2.12176
PRKCH NM_006255 2.73E-05 0.000208 0.477771 -2.09305
KRT16 NM_005557 3.75E-08 2.92E-08 0.016898 -59.18
NM_00104045
FAMG3B 0 1.96E-05 6.06E-05 0.274221 -3.64669
C3orf67 BC132815 3.15E-07 2.16E-06 0.426573 -2.34426
RIMKLB NM_020734 1.58E-05 3.10E-05 0.275478 -3.63005
ATP10D NM_020453 1.04E-06 1.38E-06 0.156271 -6.39915
ARL4C NM_005737 8.07E-07 1.61E-06 0.264687 -3.77805
NM_00104248
FRMD6 1 5.92E-07 8.16E-07 0.15212 -6.57374
KRT13 NM_153490 2.54E-07 2.72E-07 0.039864 -25.0852
KIF3A NM_007054 0.006094 0.01185 0.360572 -2.77337
FBP2 NM_003837 6.19E-06 0.000707 2.038 2.038
NM_00113443 .
PHLDB2 8 2.38E-06 4.18E-06 0.181124 -5.52107
SNAI2 NM_003068 4,56E-08 7.90E-08 0.039535 -25.2942
IFIT1 NM_001548 0.000118 0.000184 0.078991 -12.6596
SCEL NM_144777 7.26E-07 1.49E-06 0.135947 -7.3558
PITPNC1 NM_181671 4.67E-08 2.43E-07 0.337134 -2.96618
DDX58 NM_014314 1.91E-05 5.21E-05 0.265773 -3.76262
ITGBL1 NM_004791 1.75E-05 0.003058 2.23812 2.23812
PYGB NM_002862 7.79E-06 9.30E-05 0.48814 -2.04859
CAV2 NM_001233 2.37E-05 0.000191 0.353143 -2.83172
DCBLD2 NM_080927 1_ 79E-07 5.13E-07 0.261835 -3.8192
PALMD NM_017734 8.09E-09 2.20E-08 0.191061 -5.23394
EPHX3 NM_024794 0.007575 0.044958 0.495538 -2.01801
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0.001013 0.986878 0.997303 -1.0027 SOX20T NR 004053 0. 003922 0. 001297

0. 252645 -3.95812 KDVbB NM 006618 0.00124 0.8956 0.979129 -1.02132 CDA
NMD01785 wo288/@%90. 853675 1. 04127 1.04127 | FI TS NM 012220/U320009323

0. 985909 0.99644 -1.00357 GIF2H1 NWMD01142307 0.000615 0.471872 0.899256
-1.11203 NEFM NM 005382 0. 000894 0.435712 1.27359 1.27359 SGCE NMD01099401
3.31E-05 0.00329 1.68958 1.68958 DI RC2 NM 032839 3.81E-05 0.00751 1.51859
1. 51859 | TGA1 NM_ 181501 3. 45E-05 0. 254011 1.12878 1.12878 RSAD2 NM 080657

0. 014966 O.

3.21394 3.2

ADAMIS1 NM

2012/ 044992

-1. 09339 PI

Qs 1 TLgetors. | BheetosSEFpolybl TAp97hastiel- S2E- 0328P00355
394 S| (PA3 NM 006931 1. 19E-05 0 971294 0.1992216 -1.00784
D0BEFER! _| SMB#EGe | 0:500T2p2 1'724299| 1.994369 WD 696818
PCIxBS2 0/ DB 23 | 2R NVEOREIR 339 dhoRe T3 0407358 0- 914589
PSK1A NM 001135638 0. 026998
NM_00103168
IFIT3 3 0.012789 0.047085 0.401431 -2.49109
PLK2 NM_006622 4.19E-06 3.34E-05 0.314953 -3.17508
NM_00100139
ATP2B4 6 2.62E-06 1.20E-05 0.316108 -3.16347
MID2 NM_012216 1.44E-07 1.55E-06 . 0.396467 -2.52228
CCL28 NM_148672 9.94E-05 1.19E-05 4.73086 4.73086
ZNF185 NM_007150 9.88E-08 8.44E-07 0.370874 -2.69634
USP44 NM_032147 3.67E-05 1.13E-05 2.46786 2.46786
STC2 NM_003714 0.007593 0.001551 2.71205 2.71205
ANXA1 NM_000700 1.81E-05 0.000396 0.496828 -2.01277
DAPP1 NM_014395 6.66E-07 4.14E-06 0.334232 -2.99194
TCP11LY NM_018393 1.16E-07 1.36E-06 0.398607 -2.50873
PIK3C2G NM_004570 1.18E-05 0.005384 1.97156 1.97156
ITGBE NM_000888 1.44E-05 0.000105 0.35966 -2.7804
IFi6 NM_002038 0.000558 0.002824 0.370478 -2.69922
AREG NM_001657 9.80E-08 2.46E-07 0.147063 -6.79982
TCEA3 NM_003196 6.03E-05 0.004343 1.89648 . 1.89648
NKX6-3 NM_152568 0.000222 4.36E-05 2.62399 2.62399
CRABP2 NM_001878 1.24E-09 1.60E-09 0.070954 -14.0936
NEXN NM_144573 0.000501 0.010025 0.433806 -2.30518
HSPC159 NM_014181 7.31E-08 5.29E-07 0.320174 -3.1233
SAMDSL NM_152703 0.002066 0.020527 0.481049 -2.07879
TNS4 NM_032865 1.33E-08 1.11E-05 0.309366 -3.23242
PTPN13 NM_080683 2.15E-08 5.85E-06 0.143409 -6.97308
SERPINB7? NM_003784 5.70E-08 7.81E-08 0.027398 -36.4991
PSCA NM_005672 6.84E-07 0.000149 2.73319 2.73319
NPSR1 NM_207172 2.73E-06 3.99E-05 3.10457 3.10457
CTH NM_001902 0.000612 8.41E-05 3.8776 3.8776
NM_00114492
MX1 5 0.000642 0.004132 0.296965 -3.3674
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0. 589881 0.852287 -1.17331 DFNAS NMD04403 .

2. 70E-06 0. 005366 1.72407

1. 72407 DVKN NMD33317 4. 50E-07 0.141932 1.16214 1.16214 FLRT3 NM 198391

7. 17E- 07 WOQODALS92. 58604 2. 58604 SPRR3 NM 005416 1. 8SEPOT/U3261908313

0. 898669 -1.11276 TTPAL NM 024331 2. 86E-06 0. 868857 1.01788 1.01788 RPS6KAS
NMD04755 4.57E-05 0.967021 0. 996061 -1.00395 CLN5 NM 006493 0. 000897

0. 458264 0.902943 -1.10749 EFEMP1 NM 004105 2. 65E-08 0.342209 0.86779

-1. 15235 SLC20A1 NM 005415 6. 24E-06 0.559718. 0.919276 -1.08781 GNAI1

NM_ 002069 0.
0.51844 0.9
GJB6 NM 001

0. 920185 0.
-1. 02797

OUBHde2 P WWEeE 2-038A8D] 2o FERVE daadiV Ot 76 7 508539003614
8142 - 1108916 EN{ NM 21P482 9. 48EL07 0. 344003 1. 25565 1.[25565
| 1873601 a6E- 06, 0]280012| 1. 33981 1 33%§% GPRL Nwl%%g;79 6. 76E- 05
398 -13@%8%'“cpéﬁgg&ﬁleééggé 1| 43E76% 0. 875384787 972789
CYR61 NM_001554 4.65E-05 0.002536 0.486456 -2.05568
CXCL17 NM_198477 1.48E-06 0.686453 1.10161 1.10161
ANKRD50 NM_020337 1.33E-05 0.000643 0.479385 -2.08601
GSTM4 NM_000850 1.62E-06 2.29E-07 15.5494 15.5494
GSTM2 NM_000848 0.000898 0.000207 3.39662 3.39662
HRASLS2 NM_017878 0.000251 0.009109 2.71842 2.71842
C11orf92 NM_207429 9.79E-08 8.14E-07 4.28703 4.28703
ODAM NM_017855 6.17E-06 9.19E-07 21.2503 21.2503
AHNAK2 NM_138420 8.07E-08 6.68E-07 0.20488 -4.88091
DDX43 NM_018665 0.000328 6.84E-05 5.61594 5.61594
IFI16 NM_005531 1.79E-06 5.60E-06 0.106816 -9.36187
SLC16A4 NM_004696 0.000184 0.00011 10.6066 10.6066
AK5 NM_174858 0.000101 1.64E-05 5.2323 5.2323
NM_00114577
FKBP5S 5 8.41E-05 0.001373 0.314812 -3.1765
THBS1 NM_003246 6.21E-05 0.000356 0.188047 -5.31782
KCNJ15 NM_002243 5.99E-07 0.000208 0.498867 -2.00454
LCN2 NM_005564 4.89E-05 0.000961 0.308656 -3.22939
HS3S8T5 NM_153612 7.36E-05 1.83E-05 3.97874 3.97874
CAPN9 NM_006615 1.80E-08 9.82E-08 4.95981 4.95981
CLDN10 NM_182848 1.13E-06 4.61E-07 3.6212 3.6212
KLK10 NM_002776 2.17E-06 0.000336 0.448689 -2.22871
SAMDS NM_017654 8.12E-06 4.59E-05 0.138963 -7.19618
HLA-DMB NM_002118 0.000348 8.26E-05 4.70494 4.70494
KLK7 NM_139277 5.21E-07 8.75E-06 0.190983 -5.23607
NTS NM_006183 0.018973 0.0031 9.28925 9.28925
. NM_00113559

TGFB2 9 0.001966 0.000761 3.65589 3.65589
CYP2E1 NM_000773 3.35E-05 1.79E-05 3.40286 3.40286
ALDH3A1 NM_000691 1.89E-08 1.95E-07 5.15825 5.15825
CCBE1 NM_133459 4.81E-06 1.96E-05 2.82626 2.82626
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ZNF607 NVD32689 4. 95E-06 0.742897 0.975057 -1.02558 MIHFD2L NVD01144978
2.12E-06 0.857342 1.01476 1.01476 LRAT NM 004744 1.74E-05 0.802563 1.04117
1. 04117 G8orhBM4MMR 173654 0. 000232 0. 065142 0.707731 - 1P¢TASI0IABDHEB2
NMD00695 0. 000138 0.226623 1.17486 1.17486 MI1X NMD05952 0. 002024 0.813716
1. 06879 1.06879 USP25 NMD13396 0.000737 0.269933 0.853343 -1.17186 USP53

NM 019050 0. 007056 0.936263 1.01602 1.01602 DUSP6 NVD01946 0.00301 0. 639665
1. 09556 1.09556 TLE4 NMDO7005 5. 00E-05 0.008608 1.53717 1.53717 | NHBA
NVMD02192 0. POGRA® O 63 oi500 | 02T = 5 0466 CoCd2ihs NVM-0043 %855 3—22E- 07
0.409874 1.13641 1./13641 SI1T2 NM 004787 _ 8. W8E-06 0. 680656 0. 957377
-1. 04452 KLF8MRRiS00) 286 00348P 988 . 3999 0| 9SS - 1| 108387490
2012/ 044992 PCTHARB2 Ot NN BA 23 3 1505 NV 243206 T 3708508 03345482 0- 89791
-1. 1137 BNC

SLC15A1 NM_005073 4.59E-06 3.94E-06 3.51845 3.51845
MXRAS5 NM_015419 0.000382 0.0001 5.60412 5.60412
FGF2 NM_002006 4.92E-06 1.56E-06 5.5274 5.5274
IFl44 NM_006417 0.000107 0.000873 0.128059 -7.80893
CSTA NM_005213 2.09E-07 7.47E-07 0.024791 -40.3374
SERPINB5 |- NM_002639 1.66E-09 7.33E-08 0.136954 -7.30173
GPR87 NM_023915 1.16E-07 4.53E-06 0.135101 -7.40189
NM_00108051

BICC1 2 2.71E-06 6.08E-07 14.6863 14.6863
MSN NM_002444 2.62E-07 0.000796 0.429086 -2.33053
GKN1 NM_019617 1.12E-07 6.54E-07 37.4703 37.4703
GKN2 NM_182536 1.22E-08 4.25E-08 53.4059 53.4059

Expression microarrays were used to compare the mRNA expression of
an isolated clonal population of Barrett's esophagus progenitor cells and a clonal
population of gastric cardia progenitor cells. The results of this comparison are

5 shown in Table YY, below.

Table YY
p-value Ratio Fold-Change
: p-value (Barrett's vs. | (Barrett's vs. (Barrett's vs.
Gene Symbol RefSeq (Attribute) Cardia) Cardia) Cardia)
FABP1 ANM_001443 2.34E-09 . 0.443141 1.1736 1.1736
CPS1 NM_001122633 2.60E-07 0.721073 1.09633 1.09633
FABP2 NM_000134 5.39E-08 0.915975 0.979547 -1.02088
PRSS2 NM_002770 2.27E-05 0.122173 0.53986 -1.85233
KRT20 NM_019010 5.33E-07 0.135603 0.680989 -1.46845
DMBT1 NM_007329 7.79E-09 0.927446 0.98‘7845 -1.0123
SI NM_001041 8.23E-09 0.863031 1.02302 1.02302
MTTP NM_000253 2.97E-09 0.39728 1.09805 1.09805
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NM 001717 2. 55E-08 0. 37964 0.906132

0.07954 1.23475 1.23475 S100A7 NM 002963 _
1. 12581 BNB2oNM4@092425 0. 000135 0. 782887 1.07599 1. 07599CDRES31/NMICB676
0. 000529 0. 364489 1.34899 1.34899 SPG20 NM 001142295 0. 000483 0. 741705
1. 05335 1.05335 TPD52L1 NMD01003395 1. 12E-05 0.787244 1.02975 1.02975
GPR137B NMD03272 1.43E-05 0.891138 0.984364 -1.01588 NI ACR2 NMD06018
2.84E-05 0.685785 1.08487 1.08487 RBM53 NMD01003793 0. 000283 0. 732447

0. 958713~

PPP4R1 N

0. 041643
0.992718
TMEML54

-1.10359 TCFL5 NM 006602 4. 73E-05
8.46E-06 0. 764639 1.12581

85785 | IR Sz 5423 s - BT FOAL 14
T e S S N Y T P A T AN T Py
0, SYVES3 Q. 83\1'\8385951 242882(E8F1_NV1016269 [0.0B074 0 9752656
ON722 . ASP1 292 N NO006 ’|R O ENA1 "1 O_O00NNREZ 111067
i P4 S e T L = SRy N T 1725 L K 7
KGFLP2 NR_003670 7.43E-06 0.122882 0.668756 -1.49531
GUCY2C NM_004963 3.89E-09 0.289294 1.12138 1.12138
GSTA2 NM_000846 0.000164 0.651187 1.24989 1.24989
CDH17 NM_004063 3.78E-09 1.82E-06 6.74546 6.74546
C170rt78 NM_173625 0.00023 0.348551 0.710482 ‘ -1.40749
GPR128 NM_032787 3.01E-08 0.20003 1.17444 1.17444
TM4SF4' NM_004617 1.49E-08 0.005923 1.86836 1.86836
GJA1 NM_000165 0.000666 0.195597 0.503858 -1.98469
oTC NM_000531 1.40E-07 0.001647 2.15821 2.15821
BEX1 NM_018476 3.43E-05 0.912943 0.972302 -1.02849
HIST1H1A NM_005325 1.95E-07 0.041247 1.42195 1.42195
OLFM4 NM_006418 1.75E-10 2.00E-08 9.46554 9.46554
LOC29034 NR_002763 1.07E-07 0.973418 1.00379 1.00379
BTNL3 NM_197975 4.86E-06 0.389088 1.19403 1.19403
DPY19L2P2 NR_003561 0.000999 0.326134 0.669634 -1.49335
CPE NM_001873 1.65E-06 0.936389 0.988612 -1.01152
RGS5 NM_003617 1.02E-05 0.010102 0.499497 -2.00202
CPVL NM_019029 1.05E-06 0.006054 0.644326 -1.55201
DSG3 NM_001944 7.14E-10 0.468093 1.09383 1.09383
TM4SF20 NM_024795 3.07E-07 0.964612 1.00533 1.00533
SLC38A11 NM_173512 2.05E-06 0.498316 1.11012 1.11012
ADH4 NM_000670 2.50E-07 0.054095 1.32233 7 1.32233
CEACAMG6 NM_002483 3.08E-05 0.000582 10.7156 10.7156
SYNPR NM_001130003 2.23E-05 0.877069 1.03258 1.03258
ALDOB NM_000035 2.00E-07 0.000338 2.61325 2.61325
FAM13A NM_001015045 2.05E-05 0.250942 0.792478 -1.26186
SLC17A4 NM_005495 4.81E-06 0.740182 1.0575 1.0575
CACNA2D1 NM_000722 9.75E-08 0.203122 1.15551 1.15551
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ZG16 NM_152338 8.01E-05 0.802539 1.05959 1.05959
REG4 NM_001159352 2.83E-08 0.15174 0.785147 -1.27365
MUC17 NM_001040105 1.67E-06 0.000237 4.49768 4.49768
LGRS NM_003667 3.55E-07 0.413975 1.11663 1.11663
PRSSH1 NM_002769 8.44E-05 0.006798 0.43254 -2.31192
SLC2A2 NM_000340 3.42E-06 0.644334 1.07519 1.07519
PHYHIPL NM_032439 1.38E-05 0.779037 0.949399 -1.0533
ACE2 "NM_021804 1.43E-07 0.026458 1.34995 1.34995
CCND2 NM_001759 5.19E-05 0.627003 0.870802 -1.14837
SULT1E1 NM_005420 3.45E-07 0.484764 1.13106 1.13106
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MT1A NM_005946 1.80E-05 2.09E-06 0.181046 -5.52346
C20ri43 BC017473 0.002035 0.907738 1.0208 1.0208
EML4 NM_019063 0.003235 0.874733 1.03711 1.03711
CKS2 NM_001827 2.48E-05 0.253809 0.896221 -1.1158
CYP2B6 NM_000767 0.000209 0.052391 1.5905 1.5905
CCDC34 NM_030771 4.73E-05 0.58764 1.05377 1.05377
ADH6 NM_001102470 | 2.18E-06 0.000522 2.005 2.005
ATP8A1 NM_006095 9.35E-06 0.919121 0.979759 -1.02066
FAR2 NM_018099 3.78E-07 3.34E-05 1.80602 1.80602
TF NM_001063 7.43E-06 0.733031 0.974911 -1.02574
MYO1B NM_001130158 1.47E-06 0.085899 1.37399 1.37399
SLC35D1 NM_015139 0.066551 0.848775 1.06074 1.06074
CXort52 AY168775 0.026084 0.737231 1.17926 1.17926
PCDH11Y NM_032971 0.368856 0.94435 0.959851 -1.04183
SERPINEZ NM_001136529 2.73E-07 0.798267 0.95069 -1.05187
ERP27 NM_152321 0.002033 0.06942 1.50846 1.50846
DNAJC2 NM_014377 0.000601 0.248587 0.730929 -1.36812
PCDH20 NM_022843 - 0.000951 0.938596 1.01243 1.01243
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TRAF3I P3 NM 025228 0. 000398 0. 973547 1.00592 1. 00592 NETO1 . NM 138966
0.10033 0.961758. 1.01528 1.01528 BCO2 NM 031938 6. 33E-06 0.606651 1.07471
1. 07471 ANDRERA4MY2001143668 4. 45E-08 0. 053988 1. 3033 1r8OAB204RD443Db8V 002272
6. 63E-07 0.884442 0.975147 -1.02549 AKTI P NM 001012398 0. 006513 0. 332753

1.27583 1.27583 SP100 NMD01080391 0. 000455 0. 710058 1.08744 1.08744 THSD1P

NR 002816 0.002072 0.423221 1.14732 1.14732 TNVEMLI36 NM 174926 8. 25E- 06
0.501499 0.929729 -1.07558 TTLL7 NM 024686 0.000107 0.525888 0.904002
- 1. 10619 "RNPIRFENYTOQ5TGWa 804385 0F O3 Seaor 14T 10989787 1 0Pddy2s TACSTRE, A 002353
1. 62E- 06|.0. 851125 (. 988506 -1.01163 RBP7 NVD52960 4.56E-05 0.351309 1, 23374
1. 23374 CRISFIHNM (0108898598 6E- 0REQS21064644358040 484421 23602 PERZRI
NM 0073662 45F-07-10—808386-4—49426-1401 P60
DOT2/ 04ab0sPEErUsaq 1 L) SEIRTEE kel oo Tast 10 08888 | o s6a6a7 10388
SH3PXD2A NM_014631 2.02E-05 0.003589 0.34797 -2.87381
CcOXx18 , NM_173827 0.001081 0.986366 1.00279 1.00279
HHLA2 NM_007072 1.26E-05 0.062731 1.5504 1.5504
ZNF770 NM_014106 2.22E-05 0.36345 0.843946 -1.18491
LYPLAA1 NM_006330 5.75E-05 0.408349 0.815345 -1.22648
DHRS11 NM_024308 0.000217 _ 0.026583 1.54368 1.54368
EPB41L2 NM_001431 0.003371 0.243803 1.32387 1.32387
EXOC3 AK074086 1.49E-06 0.140389 1.11189 1.11189
GHRL NR_024138 0.027865 0.917204 0.974975 -1 .02567
DACH1 NM_080759 0.000217 0.930392 1.01044 1.01044
SPARC NM_003118 1.66E-06 0.745461 1.04966 1.04966
SLCO4CH1 NM_180991 3.06E-05 0.128833 1.18801 1.18801
KLHL23 NM_144711 0.000249 0.113175 1.40747 1.40747
KRT6B NM_005555 9.83E-11 0.091889 0.85651 -1.16753
EPCAM NM_002354 1.17E-07 0.395177 1.13504 1.13504
IL20RB NM_144717 7.88E-07 0.782018 0.934046 -1.07061
MEIS2 NM_172316 5.41E-06 0.001467 1.50829 1.50829
MMP12 NM_002426 - 0.003373 0.45577 1.14604 1.14604
ACPL2 NM_152282 8.11E-06 0.30308 1.09 1.09
TIMP3 NM_000362 3.21E-07 0.325432 0.878479 -1.13833
CXCL14 NM_004887 0.000211 0.329507 1.25497 1.25497
METTL6 NM_152396 0.001275 0.389509 0.809846 -1.2348
ZNF770 NM_014106 1.21E-06 0.825134 0.979436 -1.021
CLDND1 NM_001040199 0.000346 0.168171 0.76108 -1.31392
RAET1L NM_130900 5.71E-06 0.000821 0.283356 ;3.5291 3
SDAD1 NM_018115 0.022444 0.149688 0.593853 -1 '68392,
PLEKHF2 NM_0246j|3 0.005965 0.648635 0.853017 -1.17231
TMEM117 NM_032256 0.000172 0.139495 0.732889 -1.36446
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NM 207392 1. 02E-08 0. 321868 1.20972 1.20972 PRNP NM 000311 2. 18E-06
0.640739 1.05036 1.05036 SLC9A9 NM 173653 0.000842 0.639565 1.07675 1.07675

CDCA2SE1 WhR0m0B8007 1. 84E-05 0. 837519 1.02216 1. 02216 RCKAIShM10343427

9. 59E-07 0. 750788 0.940019 -1.06381 KTN1 NM 182926 0. 001011 0. 939355
1. 01093 1.01093 KRT1 NM 006121 6. 75E-07 0.670907 0.919253 -1.08784 RGS20
NM 170587 6. 81E-05 0. 132416 1.22492 1.22492 LHFP NM 005780 9. 78E-05

0. 948746 0.990977 -1.00911 C2lorf91'
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faYaYaYaVal 1

O—HF1 0000 N O2C A0

NM 001100420 3. 26E- 05 0. 022371

1 laYoYa¥ =]

0. 616613~
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RRioa N oLaas AT S 3 e T ] TS hots. N a 145 1 BE 14
0.720834| 1. 9®8AE 1./0336A 088388 NM 0D&36 0 00127889 0.| 8PIb4¥81.(01803241801802
gHgggesgAr 00%459 —8E I\RZ O%Ggf'eg l: (5100%:;'4%66 b%gé?agg MT()‘%@%QOBIM—1 775155%4&" 2’ E-05
GRHL1 NM_014552 2.68E-07 0.670364 1.05302 1.05302
ARHGAP29 NM_004815 8.76E-05 0.827322 1.05553 . 1.05553
BNIP2 NM_DO4330 4 .25E-05 0.276324 1.24493 1.24493
MARCH?7 NM_022826 0.017224 0.205183 0.662246 -1.51001
RAB23 NM_016277 0.001104 0.884425 1.03235 1.03235
STK17A NM_004760 0.001954 0.683331 0.862241 -1.15977
REEP3 ENST00000298249 0.000142 0.740284 0.932601 -1.07227
ATL2 NM_022374 0.062578 0.213772 0.722131 -1.38479
MALTA1 NM_006785 3.81 E'.07 0.056831 0.829054 -1.20619
LOC554203 NR_024582 0.005588 0.849364 1.06021 1.06021
DUSP11 NM_003584 8.27E-05 0.380791 " 0.85819 -1.16524
IGF2BP2 NM_006548 0.00154 0.276382 1.32037 1.32037
SEPT10 NM_ 144710 0.005078 0.295213 0.754419 -1.32552
REPS1 NM_031922 0.001111 0.130513 0.716519 -1.39564
C3ori14 AF236158 0.000139 0.036881 1.883 1.883
ADK NM_006721 6.58E-05 0.918164 1.01505 1.01505
SSR3 NM_007107 0.010975 0.187956 0.655579 -1.52537
PRRG4 NM_024081 3.02E-05 0.040066 0.74722 -1.33829
PDPN NM_006474 8.09E-07 0.908853 1.01679 1.01679
KIAA1586 NM_020931 1.65E-05 0.815177 1.0374 . 1.0374
PEX3 NM_003630 1.98E-05 0.82392 1.04112 1.04112
0.000761 0.393051 1.21631 1.21631
EIF2AK2 NM_002759 0.012021 0.374086 0.751052 -1.33147
GTF2F2 NM_004128 0.000579 0.377913 0.856518 -1.16752
SMYD2 NM_020197 7.87E-05 0.407177 0.898136 -1.11342
CTSC NM_001814 1.37E-07 0.278963 0.892579 -1.12035
MPP7 NM_173496 1.95E-07 0.000139 1.79904 1.79904
GDAP1 NM_018972 1.52E-06 0.00234 1.54283 1.54283
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1. 02556 1.02556 DSC1 NM 004948 1. 38E-08 0.969036 1. 00566 1.00566 AQP9
NMO20980 0. 001541 0.630912 0.902674 -1.10782 BNIPL N MX01159642 5. 78E-06
0. 885151 WOoQaB0R49201605 TNFAI P3 NM 006290 9. 56E-05 0. 5P@0AK2011054632Y
1. 05827 LASS3 NM 178842 3. 98E-09 0.314531 1.11074 1.11074 RUFY2 NMD17987

3. 06E-05 0.429326 1.0966 1.0966 SLC26A9 NMD52934 5. 61E-07 1.24E-06 0.243313
-4.10993 RORA NM 134260 0. 0006 0.512618 0.916029 -1.09167 AMOTL1 NM 130847

2.34E-07 0.024114 1.29608 1.29608 CARD18 NM 021571 1. 65E-06 0. 866603

1. 03026

NMD14289
0. 001073

1. 00945 °

APNG

. OT T TN 17 3OYoid BT 2278 19728529027 7

1. 50E-06 3.49E-06 0.197617 -5.06028 TUBB6 |NM 032525 2. 26E- 06

1. 529 1./627481 0C80T80 | NM-A39%11 | _ 089F9E- 06 TR49B2031 1.-0B935
AR ST T/ A G 0 o A P o T 779501
CLEC2B NM_005127 0.003209 0.86596 0.945449 -1.0577
ALS2CR4 NM_001044385 1.40E-06 0.189331 1.14579 1.14579
PTPN12 NM_002835 0.001268 0.344662 1.26374 1.26374
BODIL NM_148894 0.007872 0.484484 0.83063 -1.20391
TNNT1 NM_003283 3.38E-06 0.23944 1.18015 1.18015
FABP7 NM_001446 0.012746 0.674857 0.895753 -1.11638
HDGFRP3 NM_016073 5.09E-07 0.009735 1.35995 1.35995
SPRR2D NM_006945 1.59E-06 0.384946 1.35186 1.35186
FJX1 NM_014344 4.64E-06 0.973508 1.00484 1.00484
S100A14 NM_020672 9.03E-05 0.19977 0.749712 -1.33385
MT1M NM_176870 6.30E-07 7.31E-07 0.114584 -8.72719
LRRC37BZ NR_015341 0.000454 0.741343 0.94108 -1.06261
IL18 NM_001562 2.33E-06 0.261551 1.20103 1.20103
GABRE NM_004961 5.51E-05 0.348973 1.13527 1.13527
GNPDA2 NM_138335 5.96E-05 0.419588 1.11695 1.11695
ELOVL4 NM_022726 2.26E-07 0.904397 1.02091 1.02091
WASF1 NM_003931 4.90E-05 0.254721 1.24822 1.24822
PIK3CA NM_006218 0.000544 0.862504 1.03449 1.03449
MBOAT2 NM_138799 0.000192 0.004061 0.34441 -2.90351
PAR1 AF019616 0.000965 0.300889 1.24773 1.24773
IVNS1ABP NM_006469 0.006048 0.335337 0.80216 -1.24663
CHIC2 NM_012110 0.000122 0.140178 0.798603 -1.25219
VSNL1 NM_003385 3.02E-08 3.48E-05 2.75331 2.75331
LRRC37A3 NM_199340 0.00638 0.446635 0.845344 -1.18295
FYTTD1 NM_001011537 0.004033 0.498991 0.861433 -1.16086
RNF217 NM_1562553 1.89E-10 0.000313 1.38293 1.38293
PLA2G4A NM_024420 0.006562 0.304921 0.775583 -1.28935
P2RY5 NM_005767 2.90E-06 0.68288 1.05684 1.05684
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WD 2012/ 044992PCT/ US2011/ 054323 EEA1 NM 003566 0. 000621 0.286705 0.842252

-1. 18729 RAET1G NM 001001788

7.86E-06 0.839722 1.04317 1.04317 NR3Cl

NVMD00176 BOQ4B/@%590. 940111 0. 992877 -1.00717 NCF2 NM 000¢3R/S2013H5E306
0.972574 0.996317 -1.0037 TRIM.2 NM 173553 0. 035133 0. 791454 1.0847 1.0847

SLC31A2 NM 001860 7.56E-07 0.146444 0.84624 -1.1817 ANOA NM 178826 0.137128

0.998072 1.00091 1.00091 SBSN NM 198538 1.23E-09 0.588773 1.06842 1.06842
ELAVL2 NM 004432 4. 22E-06 O. 923808 O 99077 -1.00932 BI VM NMD17693 0. 000217

0. 701966 Pﬂﬁ?ﬁﬁﬁwbﬂé@z NMDEESE2 1 5088 0 SFAdse 1 0049705 00497
PHLDB2 NM 001134438 9. 26E- 06 0. 635598 1.07359 1.07359 SFRS12l P1 NM 1738029
0.001825|0. 698827 1. O™MMR01B39 7242 BEIS NM 002948241 0190898- 07 014807818
1.11055 Lk 121r\§‘P'§§4A%'ZH %%ggngO &~ 2().7_(?0699% 0520786+ 0503.7%306%. 053871—353%'54:9—
NM 000421
KIFAP3 NM_014970 2.61E-06 0.06349 1.30939 1.30939
RAB18 NM_021252 4.91E-05 0.049838 0.730702 -1.36855
Clorf74 BC039719 7.17E-05 0.688993 1.05848 1.05848
RB1 NM_000321 0.000478 0.076805 0.735413 -1.35978
CEP170 NM_014812 3.10E-05 0.067147 1.55308 1.55308
KIF13A NM_022113 7.87E-06 0.933653 1.01045 1.01045
PRKCQ NM_006257 5.36E-06 0.942759 0.992509 -1.00755
Céort105 NM_001143948 9.93E-05 0.007267 0.51191 -1.95347
KRT23 NM_015515 5.21E-08 0.00182 1.59222 1.59222
C100rf55 NM_001001791 0.004044 0.453532 0.815553 -1.22616
EFTUD1 NM_024580 5.31E-05 0.855198 0.977134 -1.0234
EDNRA NM_001957 0.00118 0.939445 0.984322 -1.01593
TMTCH NM_175861 8.69E-08 0.211894 0.882779 -1.13279
DUSP14 NM_007026 3.77E-06 0.3473 1.11611 1.11611
GPNMB NM_001005340 1.01E-06 0.850774 1.03534 1.03534
PRSS3 NM_007343 0.001276 0.384432 0.84951 -1.17715
EMB NM_198449 2.20E-07 0.075382 1.21044 1.21044
SLC1A3 NM_004172 3.98E-07 2.90E-05 0.475033 -2.10512
TCTEX1D2 NM_152773 5.43E-08 0.347454 1.05358 1.05358
NUDT11 NM_018159 0.000877 0.980617 0.991066 -1.00901
AIG1 NM_016108 4.81E-05 0.104716 1.26639 1.26639
NEDD4 NM_006154 6.37E-05 0.261659 0.871193 -1.14785
MMP10 NM_002425 0.005493 0.737511 0.846256 -1.18167
NDFIP2 NM_019080 9.17E-05 0.664582 1.06969 1.06969
D4S234E NM_014392 2.06E-05 0.917355 1.02137 1.02137
PCTK2 NM_002595 8.48E-06 0.424519 1.09366 1.09366
KIAA0922 NM_001131007 5.88E-07 0.692272 0.958666 ©-1.04312
EFCAB2 NR_026588 0.023377 0.665681 0.872544 -1.14607
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1. 21E-09 0.842741 0.978212 -1.02227 ULK2 NM 014683 3. 67E-07 0.114604

1. 08802 1.08802 DOCK4 NMD14705 1. 38E-09 0.493932 1.041 1.041 CSRNP2
NM_030809w0.20002990. 359696 1.10028 1.10028 LOC284033 AKPE3052010/084031 6
0.570407 0.909486 -1.09952 DAAML NM 014992 6. 72E-05 0. 251365 0.851003
-1.17508 HERCS NWMD16323 8. 63E-05 0.819443 1.0581 1.0581 FG D6 NM 018351
5.97E-06 0.002279 1.70722 1.70722 Cl7orf39. NMO24052 5. 60E-05 0.161354
1.16761 1.16761 TI PARP NM 015508 7. 04E-06 0.107258 1.21591 1.21591 ADARB1

SM§8358§ BT 0ot B a1 [N 05245549'3 10 0aE 57 10.05083 |0, 996155

- 1. 00489 CANGAITIL1 |NM NRIS393 6. 46 G613, 304 0685806 85 73558811, 116638 .6BNPRD
gf\%gg 411 ig +1? 6%%‘%42 Y 72 T Al S 7oy It SN KA Lo ERAA T
ANTXR2 NM_058172 5.41E-06 0.801006 0.969992 -1.03094
FBN2 NM_001999 2.36E-07 0.532557 1.08876 1.08876
SCFD1 NM_016106 0.008561 ) 0.269726 0.769348 -1.2998
C1t1orf60 NM_020153 2.60E-06 0.032384 0.802562 -1.24601
UNQ1887 NM_139015 6.66E-07 0.010253 1.24687 1.24687
HOMER1 NM_004272 0.001456 0.563836 0.870836 -1.14832
LPAR3 NM_01 2152 1.27E-07 0.819446 0.974058 -1.02663
LRRC42 NM_052940 0.000315 0.553792 0.922073 -1.08451
GOLGASB NR_027410 3.19E-05 0.000483 A 2.86234 2.86234
CYB5R2 NM_016229 0.000242 0.033137 0.635253 -1.57418
UBE2F NM 080678 0.0049 0.324724 0.809307 -1.23562
TMTC3 NM 181783 2.84E-05 0.718184 0.958463 -1.04334
ZCCHC11 NM_001009881 0.000345 0.259485 1.26918 1.26918
PPP3CC NM_005605 0.000139 0.40974 0.879464 -1.13706
SESN3 NM_144665 1.87E-05 0.644605 0.938198 -1.06587
C1i4orf149 NM_144581 5.47E-05 0.365414 0.899314 -1.11196
PTPLA - NM_014241 9.50E-07 0.419147 0.937001 -1.06723
ODF2L NM_020729 5.20E-05 0.01168 1.61203 1.61203
FAM174A NM_198507 0.001283 0.049476 0.608776 -1.64264
CBL NM_005188 4.47E-06 0.736706 0.973469 -1.02725
PDCD1LG2 NM_025239 0.000571 0.603517 0.892033 -1.12103
PMAIP1 NM 021127 1.14E-05 0.002687 1.81509 1.81509
SACS NM_01 4363 9.98E-06 0.02187 1.56338 1.56338
FKBP14 NM_017946 0.000421 0.78068 0.952519 -1.04985
ROBO1 NM_133631 5.83E-07 0.960284 1.00768 1.00768
QPCT NM_012413 0.000184 0.486296 1.13839 1.13839
ZFP42 NM_174900 0.048358 0.907614 1.04601 1.04601
DSP NM_004415 2.60E-05 0.777212 0.962674 -1.03877
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1.06872 WD 2012/ 044992PCT/ US2011/ 054323 UBE2Q2 NM 173469 0. 001354

0. 604512 0.921019 -1.08575 CAB39L NM 030925 1.27E-06 0.966734 0. 996609

-1. 0034 TWBANR/MMB06009 0.07469 0.880957 0.951587 - 1. 0P0SAISORVDS4NNS 000608
6. 33E-06 6. 64E-06 0.18966 -5.27259 CLCA2 NM 006536 , 8. 01E-11 0. 54187
0.943932 -1.0594 NIN NM 020921 4. 70E-08 0.563194 1.05777 1.05777 EM.1 N
M201008707 2. 17E-06 0. 018105 0. 781747 -1.27919 MYO3B NM 138995 0. 000197
0.693778 1.04793 1.04793 BBOX1 NM 003986 3.51E-10 0.578459 0.954801

- 1. 04734 [ ZFERREK TV OCIRARERST B3T- OB kBT R W27 diastaRt 2 KRElEas
NM 000422 5. 11E-07 |0. 968239 0. 988188 - 1. 01195 EPHA4 NM 004438 6. 81E-06
0. 028544] 0. 781887 -|1. 306.D05ESAP] NMBETB4SE ©. 025;6%2 05 00ge8227| 1. 05469
1. 01469 U\..L54n Lo Wil 2V, | 'U\.; O /|/|’)n29 nnor‘ 1 1nnE4 TUBI\/I
NM 006000 ST I i TREEL e MeoR L AN R R 137315
EPS15 NM_001981 0.013543 0.49308 0.85887 -1.16432
S100A11 NM_005620 0.000261 0.315911 0.855889 -1.16838
SLC36A4 NM_152313 3.46E-05 0.011347 0.602895 -1.65866
RRAGC NM_022157 0.000313 0.423692 0.904501 -1.10558
DOCK11 NM_144658 8.05E-07. 0.035947 0.717119 -1.39447
KDSR NM_002035 5.66E-08 0.028676 1.16883 1.16883
ERGIC2 NM_016570 0.000598 0.595637 0.922475 -1.08404
CSGALNACT?2 NM_018590 0.000202 0.509818 1.09982 1.09982
LOC554202 NR_027054 1.47E-07 0.056703 1.22206 1.22206 -
WFDC5 NM_145652 7.11E-06 0.50016 0.878851 -1.13785
PLXDC2 NM_032812 1.91E-08 0.777947 0.970972 -1.0299
FBXW7 NM_033632 0.001172 0.587438 0.911701 -1.09685
TMEM69 NM_016486 0.000973 0.328165 1.1862 1.1862
TMEM45A NM_018004 1.87E-11 0.057522 0.845463 -1.18278
BBS10 NM_024685 0.001013 0.986878 0.997303 -1.0027
SOX20T NR_004053 0.003922 0.001297 0.252645 -3.95812
KDM5B NM_006618 0.00124 0.8956 0.979129 -1.02132
CDA NM_001785 7.22E-05 0.853675 1.04127 1.04127
IFIT5 NM_012420 0.001922 0.985909 0.99644 -1.00357
GTF2H1 NM_001142307 0.000615 0.471872 0.899256 ‘ -1.11203
NEFM NM_005382 0.000894 0.435712 1.27359 1.27359
SGCE NM_001099401 3.31E-05 0.00329 1.68958 1.68958
DIRC2 NM_032839 3.81E-05 0.00751 1.51859 1.51859
ITGA1 - NM_181501 3.45E-05 0.254011 1.12878 1.12878
RSAD?2 NM_080657 0.014966 0.706236 1.15174 1.15174
SLFN5 NM_144975 2.52E-05 0.000355 3.21394 3.21394
SLC2A3 NM_006931 1.19E-05 0.971294 0.992216 -1.00784
ADAMTSH1 NM_006988 8.15E-06 0.091202 1.24299 1.24299
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LO084740 N R026892 6. 94E-08 4. 32E-08 0. 079982

-12. 5028 TM EMA0 NM 018306

9.61E-06 0.477775 1.14474 1.14474 ARL14 NM 025047 3. 77E-07 0.001152
0. 447393 wP.28254998TBD11 NM 001018072 2. 57E-06 0. 6461 1P03P8BE011/08B386
SPRR1B NM 003125 6. 11E-09 0. 023005 0. 613446 -1.63014 H PK3 NMD05734
0. 000546 0.455342 0.894018 -1.11855 PLS3 NWMD05032 1.43E-05 0. 369579

0.907194 -1.1023 SULF2 NMD18837 8. 04E-05 0.978442 1.00325 1.00325 | G-L2
NM_ 001002915 1. 96E-08 0.18195 1.20035 1. 20035 SNAPC1 NM 003082 0. 000251

0. 134936 I 26488 T 12532 8ol ase NV EE6&99 T QQWFWW%?
CASP14 NM 012114 ,§.22E-07 0.74079 O. 9485?6 -1.05427 LOCI 00131726 NR
024479 7| 07EPEKIAQ. C98Mﬂ0103%88 L2 0~@62?£8934 V889881 N | M OEEOBZ6 (7. 41E788
0. 6137536835285 696 —TBX03 " 1788P0——5 43k 05-0-32
1. 11889 DDX%EﬂT\'IM 182% U4483’10[ X %Ue‘os 0-605366" T.72407 172
DMKN NM_033317 4.50E-07 0.141932 1.16214 1.16214
FLRT3 NM_198391 7.17E-07 0.000218 2.58604 2.58604
SPRR3 NM_005416 1.85E-07 | 0.490821 0.898669 -1.11276
TTPAL NM_024331 2.86E-06 0.868857 1.01788 1.01788
RPS6KAS5 NM_004755 4.57E-05 0.967021 0.996061 -1.00395
CLN5 NM_006493 0.000897 0.458264 0.902943 -1.10749
EFEMP1 NM_004105 2.65E-08 0.342209 0.86779 -1.15235
SLC20A1 NM_005415 6.24E-06 0.559718 0.919276 -1.08781
GNAI NM_002069 0.000112 0.004161 2.32485 2.32485
FERMT1 - NM_017671 0.000364 0.51844 0.918142 -1.08916
FN1 NM_212482 9.48E-07 0.344093 1.25565 1.25565
GJB6 NM_001110219 1.86E-06 0.280012 1.33981 1.33981
GPR1 NM_005279 6.76E-05 0.920185 0.989886 -1.01022
GPR115 NM_153838 1.43E-05 0.875384 0.972789 -1.02797
ZNF607 NM_032689 4.95E-06 0.742897 0.975057 -1.02558
MTHFD2L NM_001144978 2.12E-06 0.857342 1.01476 1.01476
LRAT NM_004744 1.74E-05 0.802563 1.04117 1.04117
C3orf64 NM_173654 0.000232 0.065142 0.707731 -1.41297
ALDH3B2 NM_000695 0.000138 0.226623 1.17486 1.17486
MT1X NM_005952 0.002024 0.813716 1.06879 1.06879
USP25 NM_013396 0.000737 0.269933 0.853343 -1.17186
USP53 NM_019050 0.007056 0.936263 1.01602 1.01602
DUSP6 NM_001946 0.00301 0.639665 1.09556 1.09556
TLE4 NM_007005 5.00E-05 | 0.008608 1.53717 1.53717 -
INHBA NM_002192 0.000639 0.631387 0.905254 -1.10466
COL12A1 NM_004370 3.22E-07 0.409874 1.13641 1.13641
SLIT2 NM_004787 8.48E-06 0.680656 0.957377 -1.04452
KLF8 NM_007250 1.93E-05 0.394299 0.902273 -1.10831
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0.062861 1.11723 1.11723 WD 2012/ 044992PCT/ US2011/ 054323 |1 L1F9 NM 019618
0. 005257 0.63113 1.13872 1.13872 CSDA NM)03651 6. 66E-05 0.05142 1.27608
1. 27608 SkQ20204M¥2013309 7. 96E-06 0.697786 1.03216 1. 0B2TA/SRABOA3DIVD04251
0. 000183 0.912979 0.987744 -1.01241 DSG4 NMD01134453 2. 29E-05 0. 937078
1. 00917 1.00917 MYCBP2 NM 015057 0. 000554 0.98013 0.996926 -1.00308 STK3
NM 006281 1.09E-05 0.098316 1.23481 1.23481 GABRP NWD14211 0. 013059

0. 008814 0. 254153 -3.93463 SLC6A11 NM 014229 1.84E—05 0. 695102 1. 0464

2793

1. 0464 KRTS MRO0424 SG9E20 0T358% st 1365752 301 Shire7 NMO0BHE#
0.001975[0. 873923 (. 974307 -1.02637 PTPNL# NM 005401 1.54E-05 0.153434
1. 19364 1. 19364 C3rf IMWWT3289¢ 12-§8608] 0.0TE02 [1.0EEB 1| 208585DAYN
NM 178834 +42F—06-10—Q85tha-F—25227 1 25207 :
i 725 Qe bbesos f73Es O7tey Y720 019029547
S100A7 NM_002963 8.46E-06 0.764639 1.12581 1.12581
EMP3 NM_001425 0.000135 0.782887 1.07599 1.07599
DEGSH1 NM_003676 0.000529 0.364489 1.34899 1.34899
SPG20 NM_001142295 0.000483 0.741705 1.05335 1.05335
TPD52L1 NM_001003395 1.12E-05 0.787244 1.02975 1.02975
GPR1378B NM_003272 1.43E-05 0.891138 0.984364 -1.01588
NIACR2 NM_006018 2.84E-05 0.685785 1.08487 1.08487
RBMS3 NM_001003793 0.000283 0.732447 0.958713 -1.04307
MUC15 NM_001135091 2.23E-07 (3.423441 0.877041 -1.1402
PPP4R1 NM_001042388 6.81E-05 0.325871 0.890068 -1.12351
FCHO2 NM_138782 0.041643 0.577163 0.831338 -1.20288
LEF1 NM_016269 0.01014 0.975765 0.992718 -1.00733
CLASP1 NM_015282 0.000646 0.506131 0.900357 -1.11067
TMEM154 NM_ 152680 3.06E-07 0.906144 1.01745 1.01745
IKIP NM_153687 2.32E-08 0.02648 0.77252 -1.29446
HIVEP2 NM_006734 4.23E-07 0.001835 1.68848 1.68848
DSC3 NM_024423 1.04E-10 0.148326 0.85442 -1.17039
CLDN1 NM_021101 1.30E-06 9.63E-05 2.02073 2.02073
GJB2 NM_004004 3.20E-09 0.511514 1.05777 1.05777
WDR47 NM_001142550 5.48E-05 0.430766 0.867016 -1.15338
SPINK5 NM_001127698 4.21E-06 0.019621 0.527906 -1.89428
S1PR1 NM_001400 2.02E-06 0.479086 0.913656 -1.0945
IL1RAP NM_002182 2.28E-07 0.468287 1.08077 1.08077
VEGFC NM_005429 2.82E-05 0.731719 1.05089 1.05089
AHSA2 NM_152392 0.007404 0.225778 1.40222 1.40222
FBXO3 NM_033406 8.51E-05 0.807121 0.972252 -1.02854
SRY NM_003140 0.000306 0.385178 0.837197 -1.19446
RPSAP52 NR_026825 5.72E-06 0.451358 1.09257 1.09257
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1. 02864 1.02864 LY6K NM 017527 4. 86E-05 0.681217 1. 08069 1.08069 ULBP1
NM_ 025218 0. 004888 0.991583 1.00362 1.00362 TMPRSS11F NM 207407 4. 77E-06
0. 854635 WO29ARE921. 02965 GADDASA NM 001924 0. 00014 0. Pe2A8011/0243264
1. 20764 PPP1R14C NMD30949 2. 91E-05 0.329808 1.17407 1.17407 NAV3 NM 014903
8. 29E-06 0.896389 1.01437 1.01437 TFPI 2 NM 006528 2. 13E-11 0. 005769 1.28215
1. 28215 SPRR2ZA NMD05988 3. 49E-08 0. 119661 0. 84558 -1.18262 CYYRL NMD52954

0. 000156 0.805222 1.04086 1.04086 AQPS NM 004925 1. 81E-08 0. 155138 0.896981

-1.11485
9. 63E- 06
1. 04914

8. 18E-08

1914

SNEAGINY 000344y 513885 0 iRl 17T 58768&87“\-0 NiyloBE5 358

0.477014 Q.939386 -1. 06453 FAT2 \IIVDOl447 .37E-07 0.679351 1.0

PKPBARNI 00299V 208886 07 (0. 23354 1. 002%492 1. 0BZBASFEZL NIV 10885103
OBttt ¢ 94\7@%@52& ”“5105001?"?63” 0.516811 0.911763 -1.09678
ARL17P1 NM_001113738 0.065934 0.896144 1.04782 1.04782
PTGS1 NM_000962 0.000309 0.92096 0.983269 -1.01702
NRG1 NM_013960 1 .99E-66 0.700954 0.955373 -1.04671
TCF4 NM_001083962 1.44E-05 0.465419 1.06152 1.06152
ZFYVE9 NM_004799 0.00013 0.933287 1.01076 1.01076
FAMB83A NM_032899 3.35E-06 0.237368 0.883703 -1.1316
ITGA2 NM_002203 0.000116 0.559486 0.919839 -1.08715
HERCS6 NM_017912 ~0.000901 —0.954878 0.984915 -1.01532
FHLA NM_001159704 2.69E-05 0.266689 1.1672 1.1672
USP9Y NM_004654 2.78E-05 0.066875 1.30466 1.30466
PLAU NM_002658 0.000318 0.2318 1.23969 1.23969
FGF11 NM_004112 0.000923 0.559071 0.922811 -1.08365
CYP4F12 NM_023944 2.48E-06 0.000355 0.457181 218732
BCAT1 NM_005504 2.88E-05 0.640106 1.08261 1.08261
KLK8 NM_144505 3.28E-08 0.948291 0.992733 -1.00732
BPIL2 NM_174932 3.22E-07 0.324773 0.907337 -1.10213
GLI3 NM_000168 1.10E-05 0.70959 0.950737 705182
ZBED2 NM_024508 1.18E-06 0.533492 0.882086 -1.13368
AADACL2 NM_207365 8.51E-05 0.878873 1.02832 1.02832
RHCG NM_016321 0.001734 | 0.897862 1.04188 1.04188
CCNA1 NM_003914 3.86E-06 0.551723 1.12086 1.12086
CA12 NM_001218 8.75E-06 0.001318 0.578875 -1.72749
S100A12 NM_005621 5.41E-05 0.62284 1.11988 1.11988
TP53AIPT NM_022112 2.01E-06 0.780029 0.971965 -1.02884
IFNA1 NM_024013 0.00099 0.576181 1.10418 1.10418
DENND2C NM_198459 1.87E-08 0.080943 0.897954 -1.11364
DSE NM_013352 2.20E-07 0.073832 1.36852 1.36852
SLC26A2 NM_000112 0.000313 0.721084 0.95225 -1.05014
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NM 003012 _ 3.17E-05 0.81695 1.0346 1.0346 WD 2012/ 044992PCT/ US2011/ 054323
TGML NM 000359 3. 34E-07 0.200733 1.17838 1.17838 LYST NM 000081 0. 006956

0. 307764 WO2¢i291d9921. 28548 HOXCO9 NM 006897 8. 36E-05 0. 6968 B201.10643238

1. 06113 SHC1 NM 183001 3. 06E-05 0.571669 1.05106 1.05106 S100A8 NMD02964

5. 73E-10 0. 31527 1.17076 1.17076 GSDMC NM 031415 3. 72E-09 0. 551774 0. 945126
-1. 05806 RAB38 N MO22337 5. 10E-09 0.32646 1.07178 1.07178 SAA1 N MX00331

0. 003802 0.279495 1.56599 1.56599 HERC3 NMD14606 0. 000663 0.944061 0.987332

- 1. 01283 [FAMESRA NNI"OWNW 683061  1.]05d03e0- $50 88271 0394 613ks O3P40 1 ohd362
NM 013231 7. 17E-08 (0. 369562 1. 13719 1.13719 PPP4R4 [NM 058237| 0. 000209 .
0. 672889| 1.568B154 1.|04985 0PNTS6 M DABEIRT . VRF2210. §510898296. 0499119452490
CRCT1 NMD1S0685:0-— 0064081 Qo388 531+ O5 bR 78118586 S PN 557 99327
PTER NM_030664 2.00E-06 1.74E-05 0.316463 -3.15992
VL NM_005547 1.03E-07 0.187625 0.769062 -1.30028
GJC1 NM_005497 5.99E-05 0.000343 2.89407 2.89407
SLC2A1 NM_006516 1.53E-07 0.104053 0.876208 -1.14128
SLC10A6 NM_197965 2.31E-06 0.62639 1.06766 1.06766
CLIP1 NM_002956 1.41E-05 0.254683 0.879449 -1.13708
TPM2 NM 003289 3.73E-05 0.040905 1.51262 1.51262
CNTN1 NM_001843 2.39E-09 0.517092 1.07211 1.07211
SLC7A5 NM_003486 1.38E-05 0.00079 1.83556 1.83556
PAQR7 NM_178422 0.000521 0.065449 1.42775 1.42775
FBLN1 NM_006486 0.000326 0.980281 0.997089 -1.00292
SEMA3D NM_152754 - 0.002343 © 0.261945 0.691205 -1.44675
CCDC3 NM_031455 0.000571 0.712647 1.08856 1.08856
TRAF3IP3 NM_025228 0.000398 0.973547 1.00592 1.00592
NETO1 NM_138966 0.10033 . 0.961758. 1.01528 1.0152£;
BCO2 NM_031938 6.33E-06 0.606651 1.07471 1.07471
AMIGO2 NM_001143668 4.45E-08 0.053988 1.3033 1.3033
KRT4 NM_002272 6.63E-07 0.884442 0.975147 -1.02549
AKTIP NM_001012398 0.006513 0.332753 1.27583 1.27583
SP100 NM_001080391 0.000455 0.710058 1.08744 1.08744
THSD1P NR_002816 0.002072 0.423221 1.14732 - 1.14732
TMEM136 NM_174926 8.25E-06 0.501499 0.929729 -1.07558
TTLL? NM_024686 0.000107 0.525888 0.904002 -1.10619
RND3 NM_005168 7.33E-05 0.588714 1.06102 1.06102
TACSTD2 NM_002353 1.62E-06 0.851125 0.988506 -1.01163
RBP7 NM_052960 2.56E-05 0.351309 1.23374 1.23374
OR10A3 NM_001003745 3.64E-05 0.219649 0.809049 -1.23602
PLA2R1 NM_007366 2.45E-07 0.008386 1.49126 1.49126
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0. 000509 0.276513 1.27336 1.27336 ZNF750 N M 024702 3.22E-08 0. 984116
0.997799 -1.00221 HTR7 NM 019859 0. 004453 0.405738 1.1703 1.1703 FABP4

NM 001442w0.20271849920. 831132 1. 07496 1.07496 TNNT2 NMDOOB6%/US2611/854323
0.947216 1.01332 1.01332 FER NMD05246 0.000641 0.85206 1.03874 1.03874 GIB4
NM_ 153212 0. 001835 0. 345337 1.1685 1.1685 STARD5 NM 181900 4. 65E-06
0.563586 0.939106 -1.06484 DUOXAL NM 144565 0. 000575 0.792238 1.04246

1.04246 SERPI NBS Nl\/006919 2 94E— 08 0. 330814 1.22933 1.22933 H AT1 N
M 033055 , N SJersTon-te \ T 7 o e NMT002 3563 71235574 46E- 05
0.370195|-2. 70128 NMVP9 NIVDO4994 0. 000388 D. 439033 1. 14921 1.)14921 C D86
NM 175862 0. 000¢281 |0. 498488811, 1748218E-067482 OGRA NIyl 0005936 8|, OOI’E—O(J]J?36
0. 399998 r—@PFGE - B R M o oo 717 A B 7
CDC42SE1 ‘NM_001038707 1.84E-05 0.837519 1.02216 1.02216
KLK5 NM_012427 9.59E-07 0.750788 0.940019 -1.06381
KTN1 NM_182926 0.001011 0.939355 1.01093 1.01093
KRT1 NM_006121 6.75E-07 0.670907 0.919253 -1.08784
RGS20 NM_170587 6.81E-05 0.132416 1.22492 1.22492
LHFP NM_005780 9.78E-05 0.948746 0.990977 -1.00911
C21orf91 NM_001100420 3.26E-05 0.022371 0.616613 -1.62176
ST3GALS NM_003896 1.62E-05 0.616866 0.925493 .-1 .08051
KRT24 NM_019016 8.72E-06 0.981304 1.0031 1.0031
DSG1 NM_001942 1.97E-11 0.720834 1.03361 1.03361
PLAT NM_000930 0.001276 0.899146 1.01802 1.01802
THBS2 NM_003247 4.78E-07 0.736915 1.04266 1.04266
NIACR1 NM_177551 1.23E-05 0.889664 1.02556 1.02556
DSCH NM_004948 1.38E-08 0.969036 1.00566 1.00566
AQP9 NM_020980 0.001541 0.630912 0.902674 -1.10782
BNIPL NM_001159642 5.78E-06 0.885151 1.01605 1.01605
TNFAIP3 NM_006290 9.56E-05 0.559051 1.05827 1.05827
LASS3 NM_178842 3.98E-09 0.314531 1.11074 1.11074
RUFY2 NM_017987 3.06E-05 0.429326 1.0966 1.0966
SLC26A9 NM_052934 5.61E-07 1.24E-06 0.243313 -4.10993
RORA NM_134260 0.0006 0.512618 0.916029 -1.09167
AMOTLA1 NM_130847 2.34E-07 0.024114 1.29608 1.29608
CARD18 NM_021571 1.65E-06 0.866603 1.03026 1.03026
C200rf197 NM_173644 0.012273 0.852902 1.04266 1.04266
CAPN6 NM_014289 1.50E-06 3.49E-06 0.197617 -5.06028
TUBB6 NM_032525 2.26E-06 0.001073 1.62731 1.62731
CCDC80 NM_199511 5.69E-06 0.952031 1.00945 1.00945
TEX2 NM_018469 1.14E-06 0.063031 0.872803 -1.14573
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1.17426 AJAP1 NM 018836

1. O5E-05 0. 606008 1.05091 1.05091 WO

2012/ 044992PCT/ US2011/ 054323 CNGA1 NMD01142564 0.045943 0.228827 1.62113
1. 62113 (O8BRLB/MIMI32523 6. 84E-08 0. 520953 1. 06369 1. 063RETNFE381/05480314751
1. 35E-08 0.174182 0.908619 -1.10057 TRI M3 NM 001656 6. 72E-06 0.831719
0.981013 -1.01935 COPZ2 NM 016429 0. 000202 0.098731 0. 755395 -1.32381
C20orf 114 NMD33197 1.48E-08 1.36E-08 0.120917 -8.27015 SGIB NM 019072

8. 79E- 05 0.451941 0.920019 -1.08693 LYPD3 NMD14400 1.84E-07 0.418123
1.11096 [ TTEER ALQXISW WS04 Bo0absy 0T 028676825 1o gI8R@8 1T 0098ReStq
NM 182767 2. 71E-08 |0. 858213 1. 03144 1.03144 NMARK3 NMD01128918 1. 02E- 05
0.597147|1. BABUE 1.(0490P0BPTIBS NV DEPEAB3800 0G3YBE- 05 0034217[3 1104021
1. 01021 PTHRHzNI 98965 5rRaE046; et 72 toRReT o aRdEa- TR 98485
1. 20E-06] 0.573324 [1. 07377 1.07377
NCF2 NM__OOO433 4.35E-06 0.972574 0.996317 . -1.0037
TRIML2 NM_173553 0.035133 0.791454 1.0847 1.0847
SLC31A2 NM_001860 7.56E-07 0.146'444 0.84624 -1.1817
ANO4 NM_178826 0.137128 0.998072 1.00091 1.00091
SBSN NM_198538 1.23E-09 0.588773 1.06842 1.06842
ELAVL2 NM_004432 4,22E-06 0.923808 0.99077 -1.00932
BIVM NM_017693 0.000217 0.701966 1.04755 1.04755
LAMC2 NM_005562 1.16E-06 0.968733 1.00497 1.00497
PHLDB2 NM_001134438 9.26E-06 0.635598 1.07359 1.07359
SFRS12IP1 NM_173829 0.001825 0.694847 1.07242 1.07242
SYT14 NM_001146261 1.09E-07 0.451118 1.11055 1.11055
DGKH NM_178009 6.27E-06 0.520206 1.05387 1.05387
KRT10 NM_000421 1.21E-09 0.842741 0.978212 -1.02227
ULK2 NM_014683 3.67E-07 0.114604 1.08802 1.08802
DOCK4 NM_014705 1.38E-09 0.493932 1.041 1.041
CSRNP2 NM_030809 0.00012 0.359696 1.10028 1.10028
LOC284033 AK095052 0.00016 0.570407 0.909486 -1.09952
DAAM1 NM_014992 6.72E-05 0.251365 0.851003 -1.17508
HERC5 NM_016323 8.63E-05 0.819443 1.0581 1.0581
FGD6 NM_018351 5.97E-06 0.002279 1.70722 1.70722
C170rf39 NM_024052 5.60E-05 0.161354 1.16761 .1.16761
TIPARP NM_015508 7.04E-06 0.107258 1.21591 1.21591
ADARB1 NM_001033049 0.000101 0.777626 1.03288 1.03288
TLL1 NM_012464 0.000226 0.898293 1.02117 1.02117
EFCAB1 NM_024593 1.04E-07 0.950193 0.995138 -1.00489
CAMSAP1LA1 NM_203459 6.46E-06 0.324162 0.857355 -1.16638
BMPR2 NM_001204 0.000242 0.784615 1.04425 1.04425
CPA4 NM_016352 9.48E-07 0.699415 1.06872 1.06872
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CYP4F11 NM 021187 5.46E-05 0.399317 1.17296 1.17296 PAR P9 NM 001146106
0.011648 0.741725 1.11143 1.11143 | TGAS NM 002205 0. 000201 0.499279 1.09129
1. 09129 OveLRA12ewidR1912 1. 13E-05 0. 835256 1. 02708 1. 027@8TRRROIMIBONEI42

7. 85E-09 0.097008 0.910249 -1.0986 ETNK2 NMD18208 0. 000167 0. 785506 1.04582
1. 04582 SPINK6 NM 205841 1.67E-10 0.261146 0.869934 -1.14951 TFAP2A

NM_ 003220 1.99E-07 0.001986 0.668566 -1.49574 EMR2 NMD13447 0.00025 0.49845
1. 08566 1.08566 CLCA4 NMD12128 1.90E-07 0.950937 1.01167 1.01167 S100A9

NMD02965 [4. UBEzd27 U. INM Q93489 00236 dp1983230 blebas1 MO IgEb3g 2 12~ 28 ebB
0.788791[1. 04667 1.104667 GJ B5 NM 005268 | 1.40E-06 0.004949 0.552073
-1. 81136 | MPERB3NM 1144764 08093HE- 07 D27EPB208 0:988G407 -019966084 7] NOTERI34 NV
024408 _r2—9G5xR0 9 008#@860be 289950 dv46 2 9) B EERET M Re&T = 178358559
ORM2 NM_000608 6.33E-06 6.64E-06 0.18966 -5.27259
CLCA2 NM_006536 8.01E-11 0.54187 0.943932 -1.0594
" NIN NM_020921 4.70E-08 0.563194 1.05777 1.05777
EMLA NM_001008707 2.17E-06 0.018105 0.781747 -1.27919
MYO3B NM_138995 0.000197 0.693778 1.04793 1.04793
BBOX1 NM_003986 3.51E-10 0.578459 0.954801 -1.04734
ZFP36L1 NM_004926 1.83E-05 0.189293 1.13282 1.13282
KR;F1 7 NM_000422 5.11E-07 0.968239 0.988188 -1.01195
EPHA4 NM_004438 6.81E-06 0.028544 0.731 98»7 -1.36615
ASAP1 NM_018482 5.27E-05 0.908222 1.01469 1.01469
PARD6G NM_032510 3.74E-05 0.442029 0.908643 -1.10054
TUBA4A NM_006000 3.89E-08 4.59E-05 0.631549 -1.58341
LOC84740 NR_026892 6.94E-08 4.32E-08 0.079982 -12.5028
TMEMA40 NM_018306 9.61E-06 0.477775 1.14474 1.14474
ARL14 NM_025047 3.77E-07 0.001152 0.447393 -2.23517
BTBD11 NM_001018072 2.57E-06 0.6461 1.05836 1.05836
SPRR1B NM_003125 6.11E-09 0.023005 0.613446 -1.63014
HIPK3 NM_005734 0.000546 0.455342 0.894018 -1.11855
PLS3 NM_005032 1.43E-05 0.369579 0.907194 -1.1023
SULF2 NM_018837 8.04E-05 0.978442 1.00325 1.00325
IGFL2 NM_001002915 1.96E-08 0.18195 1.20035 1.20035
SNAPCA1 NM_003082 0.000251 0.134936 1.25428 1.25428
MYO9A NM_006901 0.000169 0.6042 0.944044 -1.05927
CASP14 NM_012114 6.22E-07 0.74079 0.948526 -1.05427
LOC100131726 NR_024479 7.07E-07 0.098444 0.787812 -1.26934
TSHZ3 NM_020856 7.41E-06 0.613753 0.895285 -1.11696
FBX0O27 NM_178820 5.13E-05 0.329511 1.11889 1.11889
DDX26B NM_182540 2.10E-07 0.062861 1.11723 1.11723
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0.968372 0.995836 -1.00418 KRT14 NM 000526 _
-1.08789 WD 2012/ 044992PCT/ US2011/ 054323 FAP NM 004460 0.000184 0.734636
1. 07441 IwO02412104819¢39A2 NMD14579 1. 02E-06 0. 940932 0. 99p83a/S2011086231
TMPRSS11E NM 014058 2. 32E-05 0. 874615 1.04834 1.04834 KCNOC6 NM 019842
0. 002317 0.822837 1.03968 1.03968 ARLAD NM 001661 1.68E-05 0.378403 1.17177

1.17177 PTGS2 NMD00963 0. 00066 0.663103 0.896137 -1.1159 SI M2 NM 009586

7. 05E-10 0.522617 0.919211

1. 67E-06 2. 08E-06 0.377098 -2.65183 CDH13 NMD01257 6. 12E-08 0. 281605

K1
08
7909
6

1. 16533 (16533 RAB37T Wviaihda 38 T4 0 P ADPRsH =12 1935, U
NM 01484p 0.001449 [0. 8209 0. 965302 - 1. 03505 ST6CALNACS NM 006456 O, 39E-
0. 043628 0. §ePr64 -[1. MBYBERTM NVODSEEAE058 P.03742 0% 01.2760%3 |1. 279098 1. 2
AP e ST Bl VTl = 7 Tl AT (s IR il
0. 1680 RABYA NM_004251 0.000183 0.912979 0.987744 -1.01241
DSG4 NM_001134453 2.29E-05 0.937078 1.00917 1.00917
MYCBP2 NM_015057 0.000554 0.98013 0.996926 -1.00308
STK3 NM_006281 1.09E-05 0.098316 1.23481 1.23481
GABRP NM_014211 0.013059 0.008814 0.254153 -3.93463
SLCBA11 NM_014229 1.84E-05 0.695102 1.0464 1.0464
KRTS NM_000424 3.19E-09 0.358413 1.1361 1.1361
CCL27 NM_006664 0.001975 0.873923 0.974307 -1.02637
PTPN14 NM_005401 1.54E-05 0.153434 1.19364 1.19364
C3orf34 NM_032898 1.69E-08 0.005592 1.29853 1.29853
LAYN NM_178834 1.42E-06 0.085162 1.25227 1.25227
NEK1 NM_012224 0.002354 0.892793 1.02864 1.02864
LYBK NM_017527 4.86E-05 0.681217 1.08069 1.08069
ULBP1 NM_025218 0.004888 0.991583 1.00362 1.00362
TMPRSS11F NM_207407 4.77E-06 0.854635 0.971205 -1.02965
GADD45A NM_001924 0.00014 0.192993 1.20764 1.20764
PPP1R14C NM_030949 2.91E-05 0.329808 1.17407 1.17407
NAV3 NM_014903 8.29E-06 0.896389 1.01437 1.01437
TFPI2 NM_006528 2.13E-11 0.005769 1.28215 1.28215
SPRR2A NM_005988 3.49E-08 0.119661 0.84558 -1.18262
CYYR1 NM- 052954 0.000156 0.805222 1.04086 1.04086
AQP3 NM_004925 1.81E-08 0.155138 0.896981 -1.11485
SNCA NM_000345 1.06E-07 0.1312 1.15872 1.15872
MORCS NM_015358 9.63E-06 0.477014 0.939386 -1.06453
FAT2 NM_001447 2.37E-07 0.679351 1.04914 1.04914
PKP1 NM_000299 2.05E-07 0.622854 1.06254 1.06254
FEZ1 NM_005103 8.18E-08 0.654346 0.947736 -1.05515
SFRP1 NM_003012 3.17E-05 0.81695 1.0346 1.0346
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1.22748 1.22748 PLD5 NM 152666 1.99E-05 0. 353565 1.21395 1.21395 GBP6

NM_ 198460 5. 06E-05 0.861643 0.974096 -1.02659 LAMPZ2 NWMD02294 0. 000116

0. 460181 WOD2RAINAR49212742 F2R NVMD01992 0. 000105 0. 00593 PC3AB2H105484825 PYG
NM_ 002863 1. 53E-08 9. 55E-05 1.86349 1.86349 PG.YRP3 NM 052891 0. 001406
0.493995 1.12867 1.12867 ORML NMD0O0607 0. 000765 0. 000815 0. 385427 -2.59452
LPCAT2 NM 017839 0.00011 0.306782 0.843871 -1.18502 HOXC10 NM 017409
7.80E-05 0.670233 1. 07045 1. 07045 PLA2ZGAE NVL 001080490 4. 00E-08 0. 343476

1.0885 1
NMD33100
0. 946357

SWAP70 N

NEBE Th %30 9~ 12Er e 013525739 99558 - P 79597 RE0HE
5.93E-05 (. 596516 1 06277 1.06277 CALB2 NV 001740 0. 000121
0. 984758 -1 OQGEO@BCNl NMD@BEB8 0. 0@@?@8 0. 30812 1. 13-7118548. 13718
e — 1= ‘1\‘11\}1':-086789’7’ ™ 5589:3615‘05‘” "t) 6368‘7_'_"1 T'?/‘c:“ 1.06113

SHC1 NM_183001 3.06E-05 0.571669 1.05106 1.05106
S100A8 NM_002964 5.73E-10 0.31527 1.17076 1.17076
GSDMC NM_031415 3.72E-09 0.551774 0.945126 -1.05806

RAB38 NM_022337 5.10E-09 0.32646 1.07178 1.07178

SAAT NM_000331 0.003802 0.279495 1.56599 156599

HERC3 NM_014606 0.000663 | 0.944061 0.987332 -1.01283
FAM127A NM_001078171 1.05E-05 0.856793 1.03946 1.03946

FLRT2 NM_013231 7.17E-08 0.369562 1.13719 1.13719
PPP4R4 NM_058237 0.000209 0.672889 1.04805 1.04805

INTS6 NM_012141 0.0002 0.851968 1.02499 1.02499
CRCT1 NM_019060 0.000408 0.723531 0.936078 -1.06829
DNAJB4 NM_007034 0.000509 0.276513 1.27336 1.27336
ZNF750 NM_024702 3.22E-08 0.984116 0.997799 -1.00221

HTR7 NM_019859 0.004453 0.405738 11703 1.1703

FABP4 NM_001442 0.097674 0.831132 1.07496 1.07496
TNNT2 NM_000364 4.41E-05 0.947216 1.01332 1.01332
FER NM_005246 0.000641 0.85206 1.03874 1.03874

GJB4 NM_153212 0.001835 0.345337 1.1685 1.1685
STARD5 NM_181900 4.65E-06 0.563586 0.939106 -1.06484
DUOXAT1 NM_144565 0.000575 0.792238 1.04246 1.04246

SERPINB3 NM_006919 2.94E-08 0.330814 1.22933 1.22933
HIAT1 NM_033055 0.01459 0.668688 0.897529 -1.11417
MAL NM_002371 7.23E-05 4.46E-05 0.370195 -2.70128

MMP9 NM_004994 0.000388 0.439033 1.14921 1.14921

CD86 NM_175862 0.006281 0.433459 1.17482 1.17482

GM2A NM_000405 8.00E-07 0.399998 1.09767 1.09767

NFAT5 NM_138714 3.81E-06 0.062289 1.17426 1.17426
AJAP1 NM_018836 1.05E-05 0.606008 1.05091 1.05091
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NM 018650 1. 32E-07 0.571495 1.04579 1.04579 | GFL1 NM 198541

1. 52E- 05 woaskaga9r. 07023 1. 07023 ERC1I NM 178037

1.08836 1.08836 , GNAL NM 182978 7.49E-05 0.538888 0. 932404 -1.0725 SERPI NGL

4. 72E- 06
0.67711 0.924306 -1.08189 WD 2012/ 044992PCT/ US2011/ 054323 KRT77 NM 175078

6. 44BcOAISP01268523

NMD00062 2. 86E-05 0. 105436 1.36026 1.36026 ATP12A NM 001676 0.000248
0.941634 0.986326 -1.01386 ' LAMP3 NM 014398 0. 028786 0.84616 0.949612

-1. 05306 FST NM 006350 5. 16E-07 0.528152 0.913803 -1.09433 DUOX1 NM 017434

5. 36E- 05[ 0. BR&aBS 1. (WMB 381142984828 goubdd3L NVQBBEEaA 0. 0UdHT74d O 62483H3 1. 10572
1. 10572 ERCCA_NM 000124 1. 12F-08 0.551787|0. 964147 |-1. 03719 |ABCA| 2
NM_173073 4088609 |0. ABA3H2D. 61 30DAE-08. 6310829REC] NME262001 419638905
0. 7676931 QRE3P 1 10393P sREPETO9B NS OB 58788265 5384402 077883
~1.28554| TVEMBBA NMI 153347
TRIM23 NM_001656 6.72E-06 0.831719 0.981013 -1.01935
COPZ2 NM_016429 0.000202 0.098731 0.755395 -1.32381
C20orf114 NM_033197 1.48E-08 1.36E-08 0.120917 -8.27015
SGTB NM_019072 8.79E-05 0.451941 0.920019 -1.08693
LYPD3 NM_014400 1.84E-07 0.418123 1.11096 1.11096
ALOX15B NM_001141 3.55E-07 0.923828 1.00908 1.00908
SLC6A15 NM_182767 2.71E-08 0.858213 1.03144 1.03144
MARK3 NM_001128918 ‘ 1.02E-05 0.597147 1.04207 1.04207
BICD2 NM_001003800 6.95E-05 0.944173 1.01021 1.01021
PTHLH NM_198965 5.00E-08 0.972772 1.00473 1.00473
TPRGH1 NM_198485 1.20E-06 0.573324 1.07377 1.07377
CYP4F11 NM_021187 . '5.46E-05 0.399317 1.17296 1.17296
PARP9 NM_001146106 0.011648 0.741725 1.11143 1.11143
ITGAS NM_002205 0.000201 0.499279 1.09129 1.09129
CTSLA NM_001912 1.13E-05 0.835256 1.02708 1.02708
SFN NM_006142 7.85E-09 0.097008 0.910249 -1.0986
ETNK2 NM_018208 0.000167 0.785506 1.04582 1.04582
SPINK6 NM_205841 1.67E-10 0.261146 0.869934 -1.14951
TFAP2A NM_003220 1.99E-07 0.001986 0.668566 -1.49574
EMR2 NM_013447 0.00025 0.49845 1.08566 1.08566
CLCA4 NM_012128 1.90E-07 0.950937 1.01167 1.01167
S100A9 NM_002965 4,79E-07 0.991769 1.00236 1.00236
EPGN NM_001013442 2.48E-08 . 0.788791 1.04667 1.04667
GJBS NM_005268 1.40E-06 0.004949 0.552073 -1.81136
MPZL2 NM_144765 8.50E-07 0.137208 0.889307 -1.12447
NOTCH2 NM_024408 2.38E-06 0.008463 1.28995 1.28995
PTPRZ1 NM_002851 1.89E-09 0.968372 0.995836 -1.00418
KRT14 NM_000526 7.05E-10 - 0.522617 0.919211 -1.08789
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5.02E-05 0.374703 1.11306 1.11306 KCTD1 NM 001142730 2. 89E-07 0. 056283
0.864729 -1.15643 FLJ21511 NM 025087 2.01E-08 0.517128 1.11595 1.11595
MSRB3 NMWOR0R1E#920. 000156 0. 27337 1.15808 1.15808 GATABTNSMIONS2295
1.57E-06 0.778059 1.02773 1.02773 ETS1 NM 001143820 3. 08E-08 0. 008698
1.2081 1.2081 JUP NM 002230 2. 79E-06 0. 649802 0.960165 -1. 04149 TAGLN
NMD01001522 0. 002535 0. 716696 0. 934562 -1.07002 SLC/A1 N MX03045 2. 99E-05
0. 963659 0.995601 -1.00442 KI NWVL 206855 0. 000221 0. 586587 1 07727 1.07727

XG NM_ OITAT¥AR 5. 23E-Nilp 00248049 ;
7.03E-070.005317 1.52035 1.52035 NAC Fl \IM 012090 3. 54E— 05 0. 856051
1.02518 1. 09SBBA2GNR NMOOZEFS 0| 00DTREPED. 49;999@33. 2019918321 201 1-1@RERHS
NVDO2068 "origifsstyte O Owp 69208 O+ T4 0235eips o4 P28 sdes ivEEgRP T T+ +95a8
0.451362|0.922917
KCNQ5 NM_019842 0.002317 0.822837 1.03968 1.03968
ARL4D NM_001661 1.68E-05 0.378403 117177 117177
PTGS2 NM_000963 0.00066 0.663103 0.896137 -1.1159
SIM2 NM_009586 1.67E-06 2.08E-06 0.377098 -2.65183
CDH13 NM_001257 6.12E-08 0.281605 1.16533 1.16533
RAB37 NM_175738 4.76E-06 1.60E-05 0.455964 -2.19315
NUAK1 NM_014840 0.001449 0.8209 0.965302 -1.03595
ST6GALNAC?2 NM_006456 9.39E-08 0.043628 0.804164 -1.24353
NTM NM_001144058 9.37E-05 0.11753 1.27909 1.27909
PTPRE NM_006504 5.05E-07 0.045174 1.22391 1.22391
EMP1 NM_001423 8.78E-06 0.16802 1.22748 1.22748
PLDS NM_152666 1.99E-05 0.353565 1.21395 1.21395
GBP6 NM_198460 5.06E-05 0.861643 0.974096 -1.02659
LAMP2 NM_002294 0.000116 0.460181 1.12742 1.12742
F2R NM_001992 0.000105 0.00593 1.84825 1.84825
PYGL NM_002863 1.53E-08 9.55E-05 1.86349 1.86349
PGLYRP3 NM_052891 0.001406 0.493995 1.12867 1.12867
ORM1 NM_000607 0.000765 0.000815 0.385427 -2.59452
LPCAT2 NM_017839 0.00011 0.306782 0.843871 -1.18502
HOXC10 NM_ 017409 7.80E-05 0.670233 1.07045 1.07045
PLA2G4E NM_001080490 4.00E-08 0.343476 1.0885 1.0885
NEBL NM_006393 9.72E-05 0.013729 0.595382 -1.67959
PCDH21 NM_033100 5.93E-05 0.596516 1.06277 1.06277
CALB2 NM_001740 0.000121 0.946357 0.984058 -1.0162
FSCN1 NM_003088 0.000138 0.308164 1.13718 1.13718
SWAP70 NM_015055 2.00E-07 0.495581 1.04461 1.04461
MARK1 NM_018650 1.32E-07 0.571495 1.04579 1.04579
IGFL1 NM_198541 4.72E-06 0.67711 0.924306 -1.08189
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-1.08352 AMZ2 NMD16627 5. 92E-05 -0.401675 1.09997 1.09997 TBC1D19 NM 018317
1. 69E-05 0. 680163 0.960578 -1.04104 WD 2012/ 044992PCT/ US2011/ 054323 CRI ML
NM 016441w0.260F04@9020. 803268 1. 02068 1. 02068 CALML5 NM 0PC#AR201125434%- 05
0.723728 1.05588 1.05588 GPR64 NM 001079858 3. 59E-05 6. 66E-05 0. 32254
-3.10039 SNX24 NM 014035 0. 00317 0.671286 0.911784 -1.09675 SERPI NB13

NM 012397 2.87E-11 0.936936 0.99293 -1.00712 KRT15 NM 002275 1.07E-09
0.510567 O. 933518 -1.07122 MCC NM 001085377 5. 92E-06 0.448767 1.08813

1.08813 | 003723 M 198058 090 ﬁgﬁa)g D 9438682 1. PEAs9 QYBSRE7JYD16243
8. 18E- 08| 0. 004949 Q. 723942 -1.38133 SERPI NB2 NM 001143818 0./000522 0.711281
_0.8782F -1ERXE86 NARLDIBORR026758448:0800246-26856995971.08886 7 1 65 P8ERRFI |1
o [ Sao = ORiW azote 4 947 4t 9 olsbtagd™ [N HhBal™ P2 1orf
SERPING1 NM_000062 2.86E-05 0.105436 1.36026 1.36026
ATP12A NM_001676 0.000248 0.941634 0.986326 -1.01386
* LAMP3 NM_014398 0.028786 0.84616 0.949612 -1.05306
FST NM_006350 5.16E-07 0.528152 0.913803 -1.09433
DUOX1 NM_017434 5.36E-05 0.882588 1.01828 1.01828
CYP1B1 NM_000104 0.001671 0.624845 1.10572 1.10572
ERCCS6 NM_000124 1.12E-08 0.551787 0.964147 -1.03719
ABCA12 NM_1>73076 4.61E-09 0.0074i 4 0.613091 -1.63108
ERCC1 NM_202001 4.26E-05 0.767693 1.03938 1.03938
CCDC1098B NM_017918 0.002651 0.304482 0.777883 -1.28554
TMEM86A NM_153347 5.02E-05 0.374703 1.11306 1.11306
KCTDT1 NM_001142730 2.89E-07 0.056283 0.864729 -1.15643
FLJ21511 NM_025087 2.01E-08 0.517128 1.11595 1.11595
MSRB3 NM_001031679 0.000156 0.27337 1.15808 1.15808
GATA3 NM_001002295 1.57E-06 0.778059 1.02773 1.02773
ETS1 NM_001143820 3.08E-08 0.008698 1.2081 1.2081
Jup NM_002230 2.79E-06 0.649802 0.960165 -1.04149
TAGLN NM_001001522 0.002535 0.716696 0.934562 -1.07002
SLC7AT1 NM_003045 2.99E-05 0.963659 0.995601 -1.00442
QKI NM_206855 0.000221 0.586587 1.07727 1.07727
XG NM_001141919 5.23E-06 0.004947 0.529385 -1.88898
FERMT2 NM_006832 7.03E-07 0.005317 1.52035 1.52035
MACF1 NM_012090 3.54E-05 0.856051 1.02518 1.02518
OSMR NM_003999 0.000719 0.491391 1.12011 1.12011
GNAI15 NM_002068 2.27E-06 0.015346 0.645485 -1.54922
IFNE NM_176891 1.48E-08 0.451362 0.922917 -1.08352
AMZ2 NM_016627 5.92E-05 -0.401675 1.09997 1.09997
TBC1D19 NM_018317 1.69E-05 0.680163 0.960578 -1.04104
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1.22074 TI MP1 NM 003254

7.98E-06 0.189025 0.79233 -1.2621 CAPRI N2

NMD01002259 0. 000102 0. 152241 1.22629 1.22629 PLTP NMD06227 0. 000998

0. 31831 W0a¢iH449928776 CALCRL NMDO5795 7. 23E-07 0. 0017@8TAIS2BI3M34323 35315

| FIl HI NM 022168 0. 015725 0.682984 0.882473 -1.13318 CLIC4 NM 013943
0.001914 0.982278 1.00382 1.00382 | RF6 NMD06147 2. 28E-07 0.26013 1.10495

1. 10495 A2ML1 NM 144670 7.47E-08 0.278771 0.773098 -1.2935 FCHSD2 NM 014824

3. 04E- 05 0.065187 0.76483 -1.30748 DNAJB5 Nl\/001135005 0.0014 0.173331

1.32736 [ 3ZHMm 1T AME NWMIYEd 53— T 18505 07 WWZ
NMD32330( 1. 59E- 07 142157 1 40’374 1.40374 KATNALl NM 001014380 1. 94E- Q6
0.254881| 1. 8843 1. 168‘!‘{&0@4??_3 NM 221083 B. 6483788 (). 966%8% (. 9976558
R Rve st e b wie it eD et ek e ol Fe iVl
003069 B
B SNX24 NM_014035 0.00317 0.671286 0.911784 -1.09675
SERPINB13 NM_012397 2.87E-11 0.936936 0.99293 -1.00712
KRT15 NM_002275 1.07E-09 0.510567 0.933518 -1.07122
MCC NM_001085377 5.92E-06 0.448767 1.08813 1.08813
TP63 NM_003722 1.98E-09 0.410825 0.924053 -1.08219
CYB5R1 NM_016243 8.18E-08 0.004949 0.723942 -1.38133
SERPINB2 NM_001143818 0.000522 0.711281 0.87827 -1.1386
MARVELD1 NR_026753 0.000246 0.009597 1.657 1.657
ERRFI1 NM_018948 4.24E-05 0.017005 1.41294 1.41294
SLCO3AT1 NM_013272 3.37E-06 0.028271 1.22074 1.22074
TIMP1 NM_003254 7.98E-06 0.189025 0.79233 -1.2621
CAPRIN2 NM_001002259 0.000102 0.152241 1.22629 1.22629
PLTP NM_006227 0.600998 0.31831 1.18776 1.18776
CALCRL NM_005795 7.23E-07 0.001763 1.35315 1.35315
IFIHA NM_022168 0.015725 0.682984 0.882473 -1.13318
CLIC4 NM_013943 0.001914 0.982278 1.00382 1.00382
IRF6 NM_006147 2.28E-07 0.26013 1.10495 1.10495
A2ML1 NM_144670 7.47E-08 0.278771 0.773098 -1.2935
FCHSD2 NM_014824 3.04E-05 0.065187 0.76483 -1.30748
DNAJBS -NM_001135005 0.0014 0.173331 1.32736 1.32736
TIAM1 NM_003253 1.18E-06 0.077225 0.823143 -1.21486
CAPNS2 NM_032330 1.59E-07 0.142157 1.40374 1.40374
KATNALA1 NM_001014380 1.94E-06 0.254881 1.16813 116813
GRHL3 NM_198173 3.64E-09 0.965385 0.997695 -1.00231
MAP2 NM_002374 1.28E-07 0.775196 0.976737 -1.02382
SMARCAT1 NM_003069 3.35E-05 0.00418 1.61793 1.61793
C90r195 NR_023352 0.00091 0.727821 1.05715 1.05715
LUM NM_002345 0.00038 0.001159 0.326911 -3.05894
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3.35E-05 0.00418 1.61793 1.61793 C9or 195 NR 023352- _ 0.00091 0.727821
1. 05715 1.05715 LUM NM 002345 _ 0.00038 0.001159 0.326911 -3.05894 WO
2012/ 044990R0I/0482011/ 054323 M.F1 NM_ 001130157 0. 000152 POTASRE4/D548222499
1. 22499 RPE65 NM 000329 0.004304 0.170309 1.38576 1.38576 KLF7 NMD03709
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The data in Tables ZZ and YY are also summarized in the heat map shown in
Figure 12.

Example 7. Differential expression of proteins in Barrett's Esophagus Progenitor
5 Cells Compared to Squamous Progenitor Cells and Gastric Cardia Progenitor
Cells.

Cultures of Barrett's Esophagus progenitor cells, squamous progenitor
cells and gastric cardia progenitor cells were compared to determine expréssion
of p63, CEACAMSG and Sox2. As shown in FIG. 13, p63 is expressed in

10 squamous progenitor cells, but not in gastric cardia or Barrett's progenitor cells.
As shown in FIG. 14, Barrett's esophagus progenitor cells (left panels) lack Sox2

142



NM 001548 0. 000118 0. 197351 1.72857 1.72857 SCEL NM 144777 7. 26E-07

0. 053756 1.43077 1.43077 PI'TPNC1 NM 181671 4. 67E-08 0.016814 1.2283 1.2283
DDX58 NMwh481m040419991E- 05 0. 495801 1.12876 1.12876 WO PCT/US2011/054323

2012/ 044992PCT/ US2011/ 054323 |1 TGBL1 NM 004791 1. 75E-05 0. 000146 0.272938
-3. 66384 PYGB NWD02862 7. 79E-06 0.722711 1.03732 1.03732 CAV2Z NMD01233
2.37E-05 0.012178 1.67738 1.67738 DCBLD2 NMD80927 1.79E-07 0.949103
0.993914 -1.00612 PALM D NMD17734 8.09E-09 0.007945 1.30826 1.30826 EPHX3

0. 270679 3. BUT S LY CRAMEI B3R B PG By Shl Bl bty g1

STXBP1 NM 008488ssISG@Eboblack CEAMKBAME.60414 1.60414 | FI T3 NVMD01031683
0.012789 0.194776 1.7348 1.7348 PLK2 NMD06622 4.19E-06 0.007484 1.63934

1. 63934 ATP2BAUNMAICENTS1396

Those skilled in the art will recognize, or be able to ascertain using no
5 more than routine experimentation, many equivalents to the specific
embodiments of the invention described herein. Such equivalents are intended
to be encompassed by the following claims.
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epithelium.

2. The composition of claim 1, wherein the stem cells are characterized as
having an mRNA profile wherein the amount of one or more of GSTM4,
SLC16A4, CMBL, CEACAM6, NRFA2, CFTR, GCNT3 mRNA are each in the
range of 5 to 50 percent of the amount of actin mMRNA in the stem cell.

3. The composition of claim 1, wherein the stem cells are characterized as
having an mRNA profile wherein the amount of one or more of GSTM4,
SLC16A4, CMBL, CEACAM6, NRFA2, CFTR, GCNT3 mRNA are each at least
10 percent of the amount of actin mRNA in the stem cell.

4. The composition of any of the preceding claims, wherein the stem cells
are further characterized as having an mRNA profile wherein mRNA for BICC1
and NTS are present in detectable levels.

5. The composition of any of the preceding claims, wherein the stem cells
are further characterized as having an mRNA profile wherein mRNA for SOX2,
p63, Krt20, GKN1/2, FABP1/2, Krt14, CXCL17 is present in amounts less than
0.1 percent the level of actin.

6. The composition of any of the preceding claims, wherein the stem cells
are further characterized as CEACAMG positive, and Krt20, Sox2 and p63
negative, as detected by standard antibody staining

7. A purified cell preparation comprising a Barrett’s esophagus (BE) stem
cells, wherein the BE stem cells differentiate into columnar epithelial cells and
are characterized as CEACAMS positive, and Krt20, Sox2 and p63 negative, as
detected by standard antibody staining.

8. An isolated Barrett’s esophagus (BE) stem cell capable of producing
columnar epithelial cells, which BE stem cell is characterized as CEACAM®6
positive, and Krt20, Sox2 and p63 negative, as detected by standard antibody

staining, and having an mRNA profile wherein the amount of one or more of
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1.1196 1. ll§6 method of screening for an agent which may be used to treat or prevent

5 the occurrence of Barrett's esophagus, comprising
a) providing BE stem cells;
b) contacting the BE stem cells with the test agent;

c) detecting the ability of the test agent to reduce viability, growth or
differentiation of the BE stem cells;

10  wherein if the test agent reduces the viability, growth or differentiation of the BE
stem cells than the test agent may be effective in the treatment or prevention of
Barrett's esophagus.

10.  The method of claim 9, wherein the test agent is also contacted with
normal cells or tissue of the alimentary canal, and the differential ability, if any,

15  of the test agent to reduces the viability, growth or differentiation of the normal
cells or tissue is compared to that with the BE stem cells.

11. The method of claim 9, wherein the BE stem cells are human BE stem
cells.

12.  The method of the preceding claims, wherein the test agent is selected
20  for further drug development if the test reduces the viability, growth or ability to
differentiation of the BE stem cells is reduced by at least 70%.

13.  The method of claim 9, wherein the BE stem cells are provided as a

clonal population of cells.

14.  The method of claim 9, wherein the test agent is small molecule,

25 carbohydrate, peptide or nucleic acid.

15.  The method of claim 9, wherein the test agent specifically binds to a cell
surface protein on the clonal population of cells.
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esophagus comprising

5 a) providing a BE stem cells;
b) contacting the BE stem cells with the test agent;
c) detecting the ability of the test agent to bind to the BE stem cells;

wherein if the test agent binds to the BE stem cells, the test agent may be an
agent effective in the detection of Barrett's esophagus.

10 18. The method of claim 17, wherein the BE stem cells are human BE stem
cells.

19.  The method of claim 17, wherein the BE stem cells are provided as a
clonal population of cells.

20. The method of claim 17, wherein the test agent is also contacted with

15 normal cells or tissue of the alimentary canal, and the differential ability, if any,
of the test agent to bind to the normal cells or tissue is compared to that with the
BE stem cells.

21.  The method of any of the preceding claims, wherein the test agent is an
antibody or antibody mimetic.

20 22. The method of claim 21, wherein the detection agent is a monoclonal
antibody.

23. A method of detecting the presence of esophageal metaplasia, such as
associated with Barrett’'s esophagus, in a patient comprising

a) providing a detection agent that specifically binds to a BE stem cell
25 relative to normal tissue of the esophagus and (optionally) stomach;

b) administering the detection agent to a patient or contacting the
detection agent with a biopsy therefrom; and
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0.001087 o5 The method of claim 23, wherein the detection step is performed in vitro

5 on abiopsy sample.
26.  The method of claim 23, wherein the detection step is performed in vivo.
27. The method of claim 23, wherein the detection agent is an antibody.

28. The method of claim 27, wherein the detection agent is a monoclonal
antibody.

10 29. The method of claim 23, wherein the detection agent is Positron Emission
Tomography (PET) imaging agent or magnetic resonance imaging (MRI)
contrast agent.

29. The method of claim 23, wherein the detection agent is radioisotope or
contrast enhancing isotope, such as °H, 'C, ""Lu, ""Indium, ¢’Cu, *™Tc, 4,

15 2%, ¥ and ®zr,

30. The method of claim 23, wherein the detection agent is detected in the
patient by Single Photon Emission Computed Tomography (SPECT), Positron
Emission Tomography (PET), Magnetic Resonance Imaging (MRI), Fluorescent
Imaging, or Near-infrared (NIR) Emission Spectroscopy.

20 31. A method for treating or preventing Barrett's esophagus and/or
esophageal metaplasia in a subject in need thereof comprising administering to
the subject an effective amount of an therapeutic agent that is cytotoxic or
cytostatic for Barrett's Esophagus (BE) stem cells in the esophagus of the
subject, or inhibits differentiation of the BE stem cells to columnar epithelium.

25 32. The method of claim 31, wherein the subject is a mammal.

33. The method of claim 32, wherein the mammal is a human.
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and YV ar o CRUETIALEPIOBIAT  (SRcRBRY 10k BEnAD: S0 M e 0001 1008 BT 7

Di fferenti akre8iREMSKItIPthePfhePii Ricigen. Barrett's Esophagus Progenitor 5
Cell s Conpar ed to Squanous Progenitor Cells and Gastric Cardia Progenitor

or ogeni Lor EB1 1 s 1ARAVBHEEY! SRy a1 a BB EAENBF apeuc SaghL S A e

determ ng exgf Aimefic P63, CEACAM6 and Sox2. As shown in FIG 13, p63 is
expressed in 16§%}uam)us progenitor ceI | s, but not in gastri c cardia or
Barrett's pragenitor cell As in FIG 14, Barrett's esophagu

progeni t or é@r|sT@r>ér1@th|9§rﬂirc$~3lm|%%wvf§rﬁm thgHheeEnekle @98nhis EAVEA! al whi | e
gastric car genrtor cells (right panels) express Sox2, but Iack
CEAMCAMG. E EI\FI'S Those skilled in the art wll recognize, or be able
to ascertain_using no 5nmore than routine experinmentation, nmany equival ents
to the SpechTic aﬁgdaerr@ﬁto; QI #0F RO SNDETSIN Hssantiansty aTearsipAy Sugtetic

equi val ent s; N ccgrg&q the followng clains. WO
2012/ 044992%%@@%4%%83@ | &irm éq(’eg]ol?é(t os| tion conprising a clonal
popul ation of stemcells isolated froman esophagus of a subject, wherein
the steh®cePBBs diThednethodaf lair 3!, Bereretn the thgianealic @genbis. serhecte@rﬁq@dasu tion
of claim 1, wherei n, the.stemcells are characterized.as .hav

b of | T winel ' 8T ReEaAA e e eri G HoRTBT I & cld R M iaigia PR, " CEACANS,

NRFA2, CFTRmcgg}Qfgrg@M\[\ﬁc{@\geggﬁ\,mynn@@gaf@Qge of 5 to 50 percent of the
amount of actin MRNA in the stem Cel . The conposition of claiml,

wherein the ells are char errzed 0 havi.n rofil

wher oi 1 ¢ he 3o DeamSHRE QS EIaIr S GYNESTME BPEHEMIC AaRBL 1 +RARAREC Rro,
CFTR, GCNT3 Hﬁbl@}eﬁfé‘m&%ﬁab’ét | east 10 percent of the anmount of actin nRNA
in the stem cel I e conposition of any of the preceding clains,
V\/nerern t he stem eIIs are f rther charac{@errzed as havin rofrle
wher ei n1RNAOf or TBRC0E théﬁ 839dr"léh%f3@s RtiheraRestic @08RI %%B&V’g Or' 5. The
conpositi Onaﬂfrs@ﬂ:)é igheceding clainms, wherein the stemcells are
further characteri ze havr ng an nMRNA pr ofr | e wherein nRNA for SOX2, p63,
Krt 20, GKNL1/2, FABP1/2 Krt14 CXCL17 is present in anobunts |less than 0.1
per cent the4l1eveﬂ_h§fm9@9ﬂrp claim. 4th evhesapoket RYAI Q'Ta%tiﬁﬁnéﬁ QORGSR edi ng

o 1 Ve, anReege FRTHF BiprBsRleR QI onFE sSRBlth G R8G5 Forticihy of

anti body st @swwg, SIC1 eAnuCMBLedzrgAecm\rH,%Azr ORTRYGNTE agdPMBaRnet ' s
esophagus (BE) stemcells, wherein the BE stemcells differentiate into

R e T R A T R
8. An isol abaksBphagLs opaes mﬁ%@%%r(eﬁ@nesétém&ﬁlls'dlﬁé@ﬁ%@ iAfo SGRHELST

columar epithelial cells, h BE stemcell is characterized as CEACANMb
positive, affllKrt20, Sox2 and p63 negative, as detected by standard
anti body 30 staining, and having an nRNA profil e wherein the anount of one

or nmore of 440 2&%3’%&%@6#@8%1@%@% ﬂ?&@te‘rrﬂcélfsearreaﬁﬁa?a&fer@e(ﬂ as°0

percent of the anpunt of actin m RNA i1 n the stem cel
screeni ng f baviag argeiNAvprefhe miereis the etnauntof eae cusrmcpﬂeeoieﬁftocakaq&rtm

occurrepge % Fﬁfﬁ,&%t tCSSTE?nq:mﬂga 3 ea%ﬂnmr'res'ranr%e of 5to 56%e YoFI regamouﬁ% em

cells;
of actin mRNA in the stem cells.

44.  The composition of claims 42 or 43, wherein the mRNA profile further

comprises a profile wherein the amount of one or more of S100A8, Krt14,
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b) contacting the BE stemcells with the test agent; c) detecting
the ability of the test agent to reduce viability, growh or

di ff er entwatzbm4e92t he BE stem cells; 10wherein if the PesUSagens43eeduces
the viability, growmh or differentiation of the BE stemcells than the test
agent may be effective in the treatnment or prevention of Barrett's
esophagus. 10. The nethod of claim9, wherein the test agent is also

cont act ed vvit@ .n?rma{ cel S or tissue of the alinentary canal, and the

di fferenti afM AN (e SiEMSRUS.- 150f the test agent to reduces the viability,
grom h or differentiation of the normal cells or tissue is conpared to that
wi th the BE4S§t emTbeldosnpdsitiorhef aret difoclaiods 42-ddmaderaingnesten lcellS&rest em cel | s
are human BE stemcells. 12. The nethod of the precedin aj erein the
fest "agont Tt eragioaechas Ny DacH BFOL BEguk eesin MRS SXEY cauces
the viabt | i oy I N\ iabf k@il cells is
reduced %y L(%‘t.?loggfs?%@ @107&0%@%_%@6’%@??3@0%63{?2%%%6%murrg?%s?ﬁgﬁggmst em

cel | s are ppetdeamdthenteval efl astisl. popul ati on of cells. 14. The nethod of claim
9, wherein the test agent is small nol ecule, 25carbohydrate, peptide or
nucl ei ¢ aci 15: S i - I t cifically
binds to a ggll gﬁ??&c@ protrg{)fn%ﬁm%r%%%él%’ g@%ﬁﬁgﬁﬁ%tﬁ‘teﬁﬁﬁgg ?E’e WO
2012/ 044992 ReidosPatdctienzar8s pasidosdivenaneg tUEACANIGAagdtivedisodetsctieddni ng f or
an agent effectjve ip the detection of Barrett's esophagus conprising 5a)
provi di ng asﬁé‘dﬂiﬁp@%@qyﬁta&m%ont acting the BE stemcells with the test
agent; c) detecting the ability of the test agent to bind to the BE stem
cell's; wherdirn i A puréicdesdll @rgpatationrodenprisind eqimst e sterelckls, wineretreihie agent
may be an agent effective in fhe detection of Barrett's esophagus. 1018. The

met hod of cPAHATPYS SIRHECEIIH i icERItALS iRim SBRMO U GelIf ARG ATBEE tesdas 19
The net hod el WA AN ﬁ@q?@g } s a cl onal
popul ati on gEfSS?g%'tf‘S\r/b Z“%% Th% meei ho o?%ﬁﬁt%gfb%ﬁltgpgé%vérﬂ?&t st agent is
al so contacsthingth 15normal cells or tissue of the alinmentary canal, and
the differential ability, if any, of the test agent to bind to the nornal
cells or tiggue ix$ cOIRRY L - ) met hod
of any of t%g' preAilelglglng c?%fénrﬁ?ﬁgf\ﬁ%r@:c%” Fﬁég?lgs%tf%g(gdeunﬁ éa%%mélg{? F%@%y or
ant i body5 m michcsqzig@ud bienmeelhsdchadracticazed 2%, posheostiive, thd CEAEAM®N agent

i s a nmonocl onal . anti body. . A method of detecting t resenc

csophageal  MESRIAGSLEtEHER S ERETE Atback it AR P GBI, in a
pati ent CO”Bch_ﬁé Wherein the amount d} oHF%Y'n%r@%f?SWA@BC,tNrPIQ, PR 1 ARRICSTA
specifically binds to a BE stemcell 25relative to normal tissue of the
esophagus amRNAmre@aahliy Yhes tangecdf;5 to 50 perdent afithenampeni ofgaatinen&dAett i on
agent to a ﬁ?ﬁtji ent OFL contacting the detection agent with a biopsy

t her ef rom SGD S8t 2/ 044992PCT/ US2011/ 054323 esophagus of the patient .
24. The nethod of claim 23, wherein the patient is a human. 25. The
met hod 20 cK8i m Acompesitdom compridiegex tiooal gompaiien pesttor cats isolatéd from5 on a
bi opsy sanpl e. 26. The nmethad of claim?2 wherein the detection step
s bert o nednissophagls or 9aStsg Sarila ofe s Sr Whpr S RhER IS S TBratate
detection agfplgakficthraiiddnedy. 28. The nethod of claim 27, wherein the
detection agent” is a nonoclonal antibody. 1029. The net hod of claim 23,

wherein the _detection agent is Positron Em ssion Tonograph PET). i magi ng
agent or maghet i &E‘P&oﬂﬁg?%t@rl %@i?'ﬁb“?mh?r%m%@{n Q@E?ﬁ'% %@&2@?2'#%& t hod
of ¢l ai m 23nayfigie MW pHSE GiricPEinaeE Bimduht R hBict SheteaEExELiy, contrast
enhanci ng i sotope, such as 3H, 1ic, 1/7/7Lu,1ndium 67cu, 99nmlc 1241 1251,
1311 anzb 89£APNG 30SCAh &Nt HaldN@fordViail G MBNAvake edch inHbedenge bf brio &fent i s
detected in _the patjent b ingle P n Em ssi on Conput ed Tonography
(SPECT) . PoRPiEsh SEI e SR PLBRRNA BEFF SRRGTRIS C” Resonance. | mag! ng
(MRI'), Fluorescent Imaging, or Near-infrared (NIR) Em ssion Spectroscopy.
2031. A net héd. f ol heroeat pasiticor ofpclaviend 9 ng SBawhetdih shee sdiiA gusfila hdt oer
esophageal netaplasia ip a subject in need thereof co i Si.ng i Qi stering
Lo The eubj eTisesrruelievuTerdistie SMolRt St poaorE AL 1 hGe TNe,
cytotoxi ¢ opbgryA gkl GHNE oPRT RS MINESRRRAGHS:! (Bfek 19 RRe@l dignén the
esophagus of the subject, or inhibits differentiation of the BE stemcells
t o col udthar asmiunhef actin NHYSA.imMHe stemhoellsof cl ai m 31, wherein the subject is
a manmal . 33. The nethod of claim 32, wherein the mammal is a human. WO
2012/ 044992PCT/ US2011/ 054323 to columar_ epitheliumis reduced by 70, 80,
90, 95, 96, 97, 98, 99 or 100%from tredftfent with the t herapeutic agent.
35. The nethod of claim 31, wherein the therapeutic agent is an anti body or
5anti body mnetic. 36. The nmethod of claim 35, wherein the therapeutic
agent is a nonoclonal antibody. 37. The method of claim35 or 36, wherein
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2049. A conposition conprising a clonal population of stemcells isolated
froman esophagus or gastric cardia of a subject, wherein the stemcells
di f f er entweate1zoagw2gastric cardia cells. 50. The conpo®Criusoiafs4kiai m 49,
wherein the stemcells are characterized as having an nRNA profile wherein
t he ambunt of one or nore of CXCL17, 25 CAPNG, PSCA, GKN1, GKN2 or Mr1iG
MRNA are each in the range of 5to 50 percent of the anobunt of actin nRNA

th t 5 iti , i
A pr of 1| Bl cera e a8 SRRt VARG e Wherein haBA b TARRME for o
of CXCL17, ENGABESPCFABGQ\'MH@%\QK@EO MTe1 é@@Nﬁrﬁérﬂo@ﬁ@he@é tHepesl 10
per cent of he’ 30amount of ‘actin mRNA i he stem cel

2012/ 044992 pereusit levebaf3ading ur t her char acterized as haV| ng an nmRNA
profile wherein nRNA for CEACAMG, p63, FABP1, FABP2, Krtl1l4 or Krt20 are

present &n %@U”Welﬁ?ﬁﬁqéﬂﬁiﬁ & éngpéfrc\f}ﬁlrr‘ﬁs &@-%2' Wﬁ%relﬁfthé‘éfénﬁ‘ ceﬁ@?re—rhe

conposition of any ains 49 erein the stemcells are further

char act eri z&dthes mmmmemgaGE/&AMdega&weasb;etect&ddmﬁaadarldtnm;body

st ai ni ng. 4. A purified cell preparation conprising gastric cardia stem
cells, wher SiFNPHe gastric cardia stemcells differentiate into gastric
cardia cells and are 10 characteri zed CEACAM6 negative as detected by

st andard anbébod urdiedl cedl. preparatian dosmpréeirmgjggatsimdaodiaateiha:e%ewhe@lim
capabl e of roducrn stric c rdi.a cells, which gastric a stem cel |

P ehar act et 845t Carhe e cals ol s as bt 55 oia SollhH &t | boay

stai ni ngg a@ﬁar‘%‘t’ér%d@EK@W@h@bh n% &Q%éfec”tbd B?s?dﬁéié’ﬁél affioSAestiningr e of
CXCL17, CAPNo6, PSCA, 1, GKN2 or MRNA" are each 1 n t'he range of 5

to 50 per cer51t5. of Atnhlgol(élltedu Séstﬁg cg(r: .é gte”rr‘?’?:léll cgpgtglee osftper(r)rclju0|rrg gastric cardia
cells, which gastric cardia stem cell is characterized as CEACAMG negative, as
detected by standard antibody staining, and having an mRNA profile wherein the
amount of one or more of CXCL17, CAPNG6, PSCA, GKN1, GKN2 or MT1G
15 mRNA are each in the range of 5 to 50 percent of the amount of actin mRNA in

the stem cell.
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