METHODS FOR | NCREASI NG DEFI NI TI VE ENDODERM PRODUCTI ON
SEQUENCE LI STI NG [ 0001] The present application is
wheing4084 ed al ong with a Sequence Listing i n PCT/US2007/080589
el ectronic format. The Sequence Listing is provided as
a file entitled CYTHERA 60VPC SEQ TXT, created
Sept enber 24, 2007, which is 9 Kb in size. The
information in the electronic format of the Sequence
Listing is incorporated herein by reference inits
MBTHEDY FOR ﬁh@l@ﬂﬂﬁhﬁbﬁﬁi@ﬂﬂ@ﬁ IDERSI PR TION
invention relates to the fields of nedicine and cell
bi ol ogy. In particular, the present invention rel ates

to met hods conpri si [ C uction of
definitive endoder rrsg@%ﬁggﬁs(ﬂ@gg t her eof .
[0001] BACK%{N@S&@Q@Q]%W%%JHI&‘M&@W% 89eq@drlce Lis‘iilﬂ%hn electronic
e

as _enbryonic stem (ES) cells and enbryoni c germ (VEP&
format. cdihp SSeqinerice ipting i5 swvided s d fdelentitied Wt _60VPC_SEQ.TXT,

i .S | a 0 o) . . .
e SRS HRESR2 1y KO3 LR By B8 B s o
the SeqiRaubLizah$ isancorpharddlhetdin b tedtrenciadis @atitetynuous

cul tures of human ES and EG cells using mtotically

i nactivated nouse feeder |ayers (Reubinoff et al.,

2000; Shanblott girflp OFPAE INNVESFRONEL al ., 1998).
[0004] Two properties that nake human enbryoni c stem

[0002] cel | sTifchpBGs)t umemtioel relaes tedhe ficklsl of mkdicapyand cell biology. In

. .applications are ripotepce and the idit 0.. ..
partcul iy il Mol Guftales R e T it Erbcdrotrioay deimitve
endoderfl] 4Hd RR{RIENNE teft®Fi Nned by the ability of hESCs to

differentiate to derivatives of all three (3) primary

germ | ayers (endoderm nesoderm ectodern) which, in

turn, formall sormti?;écc;i)%#;ﬂdﬁg% of the mature

organismin addition raenbryonic tissues (e.dg.
[0003] pl acet@an phdipgeshistesl debls, Doh g embridnée StamgESY aélisednd embryonic

of cell types that may arise in differepntiating hESC
germ (ECph qellf.eerefing ipaiaied ﬁ%ﬁ%‘%qr?wlwp%gﬁob{ayp@gd%ﬁén ?%5%@580 et al,

1994) afl Wit Ylbfd?)‘l\c’lsﬁff'ééd@se@ﬂggnc‘: 19980 C ] ardr MPRAMESY RedBinoff and Shamblott
efficiency of directed differentiation of hESCs, or

establislmonuoatisiars @itutdseofHESGs KD andEiCoadsdisfrigementi¢adlly edactivated mouse

deriyatjves, .i.S ant ageous. SU Y, OF TH | ON
feeder Gt MRpiAERcu i AR SRR e Do AT ket &
[0004] PT OVi T®E padpeltits thdt hthkeBluMAH eh®FydnCdt@ATLIM(WMESE s) uniquely suited to
definitive endoderm production by contacti ng}@an 611 ent
$eecq

cell theigipy rpali¢atinan aendlkybefecesarshihe eability HEg@intain ig culture for
ptonshd ESlodTo o MOTTEATLA RS, 4l IS EATRCL S5 Ml v
of all tised EDtprivedry deirmdsyei(dadcduding miesodenmt betofleragditgch,nn turn, form all
somatic cell types of the mature organism in addition to extraembryonic tissues (e.g. placenta)
and germ cells. Owing to the large variety of cell types that may arise in differentiating hESC
cultures, the vast majority of cell types are produced at very low efficiencies. Hence, improving

the efficiency of directed differentiation of hESCs, or conversion of the hESCs to various

differentiated derivatives, is advantageous.



expressing cell and inhibits adhesion of the
E- cadherin expressing cell to another cell; and
walpdopeswsd i at i ng the hESC culture in a second PE&HUS20N7/080589
conprising a growh factor of the Nodal/Activin
subgroup of the TGFb superfam |y, thereby increasing
definitive endoderm (DE) production. [0006] In another
enbodi ment of the invention, there is provided a
nmet hod for identifying an agent capabl e of increasing
production of aEaMARS OFEFHETRVIENTHHRN enbryonic
stemcell (hESC) by contacting a hESC I n the presence
[0005] of anlnagenembedimenubt theeinventianmnthashes eroviddieamgemtiro method for
) .binds,to.extracellular, calciumions in the i um )
imereasif. PhecqatfiiFle gt PR Tkt el VEf aifiman embryonic
stem cellE@SST) ABuRy iAdUEk BBdieh, WheretH the @uiticain®d s&elt eaktore cadherin
presence of the agent, wherein production of

. ; . the .
expressigf ¢l candi wheiginc éhq apentt spbechvelg ebipds ¢¢ ktsedhggenen jtBe E-cadherin

increa . oYe) . r tlan - .
expressiy o8 R A RERH 8RR BeshbE il o another cel; and
differentilwérgelhe hRQICc atiliturg iana ageorid aaglabh econdprisiigy @agiomgh factor of the

production of a human enbryonic derived_cell._kOOO?
Nodal/Agitivin subigrpugridtthe T CERpwarmhehlly.gherebeincrpging idghinitiva epdoderm (DE)
pﬂmuaﬁﬁ>provided an in vitro conposition containing an

ant agoni st specifically binding to an E-cadherin
[0006] expr eBsiangheelembodinemei of tie iswdntiosomhpré SieSp@videdam method for
.. ..enbryonic stemcell (hESC), and wherein binding of the .
identifying angRnis{aPaR)e oh ncEeping RpustIPR 0§2|CFIE gHiveddiiers jadiimgn embryonic
stem cell I@I?E@W%Hcﬁn% X RERESIhNGe fRbdnce bOAPent Th ABALNE Medium, wherein

enbodi'ment of the inventioh, there is provided a cel
the agerg (blindsrte extracedliubir wglcoan cingrim henaiedigma géifrertiatingthe hESC culture in

E- cadher.in _expr essi celd in.a culture nmedi um )
the cultfge MERTTPR R TRRITOR 8 i@é%re%“ﬁ%ﬁ‘hﬁeﬁf 1&4%? PERPceS by agsnf, wherein
producticAESGhe dafigtetid@éLtél] ih eheagRBdncOioNdBe hBer@i§ ne&lsbdih@icompared to

calciumions in the culture medium [0009] In stil

productighotfhide Effprsarisrehcelbfin tthe absppeniof ot agambr @eredy ppdigatingdan agent
capablegf Hﬁ%ﬂggﬁ%du@%ﬁ bif & hillBarPdhnbr ?flﬁg Iglg{i{lzt%ir(%ﬂom st or

nt agoni y providing a pe ary based on
[0007] hESCsStihdinaandtheaethbodimepe pf ithe insatiegnihet: $aiptbvided an in vitro
eptide .library for agent ng.. hi i ni

S. havi . h affinity. )
ComPOSEsoﬁd?%alfnagt%a@ﬁ%%ﬁemeﬁfﬁﬁé@ iba&m%ﬁ% a§e£‘é%i”?%@ gxpressing cell,

whereinBEREN Rfnphll& PERMaARMIRE ¥l 8 NEIO, e WRERHNSMlMhg of the
eptide wherein the affinity of the menber is

antagonestti the cehinhgrtstielier adhiesinn ththe Fofadhenmexressoraxelipi ¢

T AN A E O T p—

calciumPh@gs ap&s ABelavE-cddhedid lexpresd¥ie béll W & kOltiretnh«ilirh Otvherein the cell
~increasing definitive endoderm producti on conpri Si ng
comprisgy @viughancerabivegjerstent gelh (8B3¢). @ndl tilieeeie dhpprgest hends to extracellular

calcium FofAH RS Lt fXREESR] N9 human enbryoni c stem

[0009] In still another embodiment of the invention, there is provided a method of
identifying an E-cadherin agonist or antagonist by providing a peptide library based on hESCs
and an E-cadherin peptide; screening said peptide library for agents having high affinity binding
to the E-cadherin peptide; and selecting a member of the peptide library binding to the E-

cadherin peptide wherein the affinity of the member is equivalent or higher than that of a native
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cells, thereby inhibiting adhesion of the
E- cadheri n-expressing cells to each other; and
wa@lpdoposwst i at i ng sai d E- cadheri n-expressi ng huP@rus2007/080589
enbryonic stemcells by contacting said cells with a
medi um conprising a growh factor of the Nodal/Activin
subgroup of the TG-b superfamly of growth factors,
t hereby increasing the production of definitive
endoderm [0012] 2 . The nethod of paragraph 1,
hmndy&@@f&kﬁeﬁ@ﬁﬂﬁﬁ@nt bi nds E-cadherin. [0013] 3 . The
hod of paragraph 2, wherein the agent is an
[0010] ant agOthies aspefts fcthe Ipegsemt. inf @0iba] ard set fointd imghéodmbéred paragraphs
below _paragraph 3, wherein the antagonist is a polyclonal or
“a nonocl onal E-cadherin anti body wherein the agent is
[0011] & pepl.i de ArvikeRididR RPaPGsinkUtialtive endddeemRbARA R fcomprising
paragraph 1 wherein the agent is a peptide or a
providingept pgrat 40141 6. CL[h@g:lg}mgms1ng|'ﬁecaﬁb¢q1b@pq@¢ssglgrlggmq;pﬁngryomc stem
ei. p r
cos, HORAT iMbRRECARR b (B0 I RARDT G RE) B cigrgich giher: and
dlfferenﬁmrrgpsaat Eﬁbaﬁhﬁlrdebqﬁeﬁﬁ@ Mthnodmryomio steeradéler H)}nccérﬁﬁﬁng Bald cells
NO1). [0017] 7 . The nethod of paragraph 1, where
with a mpedigperamprising @agromiin froar dhethat Ypdal Aoty swogroqrh @f the TGFB
superfarﬂﬁ% pf‘) grogftkll ga%gog.? tf?e?gba/ 1%1c1%@§§§{h% é)&%ﬁlcﬁgljé ﬁg élijésflmt% en{loderm.
[0012] et hy| 2nEkk mmhroetoepma@@ph il cwhereiah th&ERPeh) bmds E cadherin.
et hyl enegl ycol t et raacetjc aci d (EGTA)
[0013] phenaht ﬁ]i?eomie%@ d of pragiapl ﬁewwra%th%b%eﬁf &a?@@p%@m@mfﬁqyadheﬂn
hydr oxy I r
[0014] d amﬁog} Inﬁeg}i%lng{‘ g gﬁ C\kzg%:rlgltg %ﬁ&%&ﬁ?gpw«)lyclonal or a
monocldnaP ERiagdi@raamtiboghih ewiqum dtermm-lb\la INe i deNbr-piepti deavanaletgi ¢

acid PTA) , har tically acceptable salts
0015] 208 PR Bhing 08 pROGRER {evieeit e isaris  BERIdE O ieplide analog.

[0016] Sai d &- @@émeemdar sma glsd'pHgS hyR&BRinelHRr Y 1§taﬁnmﬁdiﬁe$m peptide
are provided with said agent in a first nmedium and

CorreSpwderrgetpraniacaﬁihacladﬁeamhulale&cpn@s ot anginluaires dimsyadA 10 of human E-
re differentiated in a second nedi um
Cmﬂwn?égg%ﬁﬁhki ﬁhe nmet hod of paragraph 1, wherein said
[0017] first7.mesd weihiod odbihgiaphll, Wh@BingBé Boche Q] did ii sithelator.
[0021% 11. A nethod for |dent|fy|ng an agent capabl e

[0018] of i ner dbeMeghqdr Ionscasram brvherdithaiealsivadon chertar Husetasted from
the gro@?%rﬁ%ﬂg%to?t gg?éér‘fllt%hlaml ae%ﬁijaag@&chz? d$ A') tﬂﬁler%é%??’c'omet?&cenc acid

to uman e oni c
(EGTAxul turlel0o di ff @he'ramﬂablnrmg t he dmihﬂaneenhnmepnmaasemm cel | (DTPA),

hydroxy}egerfeg}ylllw {ﬁﬁll]?%g%(é@eg% 15—115,%%&? d fﬁfaﬁér?c?c%lgl% exanetetraacetlc acid

(CDTA}j' fflez @mg(zfaml&rph@ﬁo tgaﬂéWNerkM%eQCSt gedcel (BXPTA), and
det erni ni ng er the candi date agent increases

Pmﬂma@mecﬁbUQGGﬂﬂﬂﬁS@ﬁtb%ﬂﬁé differentiated from said human
[0019] enbry&nl Thé trr?e §¢ Iof paré/graph 1, wherein said E-cadherin-expressing human

embryonic stem cells are provided with said agent in a first medium, and wherein said E-
cadherin-expressing human embryonic stem cells are differentiated in a second medium.

[0020] 10. The method of paragraph 1, wherein said first medium is different from said
second medium.

[0021] 11. A method for identifying an agent capable of increasing production of a cell
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conparing the production of differentiated cells in
said cell culture provided with the candi date agent to
wo b@psiosucti on of differentiated cells in a hReENS2007/080589
enbryonic stemcell culture that has not been provided
wi th said candi date agent but has been treated wth
the sane differentiation factor as the cell culture
provided with the candi date agent, wherein greater
production of differentiated cells in the cell culture
derived fPfo?&’h defaichBriAf GaRdtdakRi 1%9@185 c@&pﬁgﬂgﬂf&/{jdlhg atcgﬁ‘dldate agent
production of differentiated cells in the cel ture
to a humen eprboyendedtewi ¢l chitureadidfedentiotiag ¢t humeai eafoas)ntmsuem cell in a

t he. candi dat e age i ncr.eas t ro f
culture GG AR s R BT i OGP Ry G bibade & §moting the
differenfiBdi 4106t safd WAk odid stewh@l18] dhdt dbgerhiidihe vbetheAthle @Bndidate agent
factor is a growth factor_ of t he NodaI/Act|V| n

increaseg utﬂjgrlggﬁucéqont efe cqitg:glfgeug@],afegnfrpyl sgi dggl]lanlgmbq}fq)@lc stem cells by
comparlggftfl'é) ﬁrso(agctgﬁl; A5 ARt dred VAR 6! sgmf {éﬂor tEi‘e ELRVIdeBNGH the candidate

Initive endodermce r vative
agent tottheple;dﬁcti([n&ﬁMﬂferﬂzrﬂuatél'dmalmm hadmah emparagicagpdm tdl] culture that has not

[ f. E
been prp GRS S210-FROTAKE A B HTAGH ABHE 1 RE Fae g taion factor
as the célgglﬂiuré ﬁro@lcﬁ)d REiNetht CatRINO HEGt, WIRPER]oreber pT&ﬁlCH@ﬁ BO@ fferentiated

par agr aph 15, wherein theé agent IS a natural
cells 1n¢h@@ulétcultp@om}nd@d wigth thencapididate @gﬁmp@swpnmareddnﬁhﬁ giredyction of

st of cadherin. spe und an
d1fferen§zr11t8§ gl nt heex e?l |ﬁure n b%é)ﬁld%ﬁbr yo I}eccaél ldﬁf Cgep fhdfdtes that the
candldach%Eﬁtl iAcrediRs Ehel'}ﬁlbdl@tl@ﬁ of Heelhtdra@a iost a hivhbbi blfnSryomc cell.
adhesi on between sai d enbryonic stemcells. £0028] 18.
[0022] The C%@' mphad of H@%ﬁ@h wiereipbe ditferemiation factor is a growth

factor o R RRARY A8 8P SR BT RRR of e v aph 17,

[0023] Wher eI Bie memsl oFQ%rffraghh el hih@Bineb rdy@eresti SEE0RIC R h Hefinitive
are not adhered to other hunman enbryonic stem cells.

endoderppgrdlogr degvativigeherepfposi ti on of paragraph 17, wherein at
| t
oz 22 SO TR BTG SRS 3 IR v

cadheri2l. A cell culture conprising a cal ci um bi nd| ng agent
and E—caglherl n- ex reSS| n hung ryoni ¢ stemcells in

[0025] 5 cul Furk erel) the dasi i eig spmppwnd.
[0026] boundlé ‘Th%%é%ﬁdﬁf‘&ﬂﬁfh% ltsh%h‘éﬂéir{ﬂ%%%&ﬁ% AL gf?%’ts

i nhi biting adhesi ween sai d enbryonic ste
[0027] [ 0032]7.2%n znTW@oc@mpasuimmompmmqgaanagnmlsl@f Batrelheiim specifically

souns 415, PR R SGEnCC Tk eel eSO hom e OB o
antagonRt MniteReAhYGSH beiveapaal érﬁb@@hla st e, 1, 10

phenant hrol i ne, diethyl enetri am nepent aacet ate (DTPA),
[0028] 18. The compos1t10n of paragraph 17, wherein the antagonist is a polyclonal or a

monoclonal E-cadherin antibody.

[0029] 19. The composition of paragraph 17, wherein at least 10% of the human
embryonic stem cells are not adhered to other human embryonic stem cells.

[0030] 20. The composition of paragraph 17, wherein at least 50% of the human
embryonic stem cells are not adhered to other human embryonic stem cells.

[0031] 21. A cell culture comprising a calcium-binding agent and E-cadherin-expressing
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hydr oxyet hyl et hyl enedi am netri acetic acid (HEEDTA),
di am nocycl ohexanet etraaceti c acid (CDTA),
WO 2@9Bi98L- am nophenoxy) et hane- N, N, N , N -t et rBErE8$1007/080589

acid (BAPTA), and pharmaceutically acceptable salts

t hereof. [0033] 23. The conposition of paragraph 21,

wherein at | east 10% of the human enbryonic stemcells

are not adhered to other hunan enbryonic stemcells.

[0034] 24. The conposition of paragraph 21, wherein at
human érﬁ@?gmé QbPEel s a RUABR oSN O\Qh&el%ttﬁgbﬁﬁhhﬁblﬁﬂﬁ '&gént is bound to

hered to other human enbryoni c stem cell 8

ca1c1um215ns A thet dubidreomedidem tthdret ynignhebmti kg @ditsthl@mhet\agmmast erobryonlc stem
ant agoni st conprising providing a peptide |library of
pepti des derived from hESCs and an E-cadherin pepti de;
[0032] SCI eerd Mie%all dulpBRbLF PRragiapti 89 Wvﬁe@ém PRDdal S tﬁlﬁﬂh@ﬁgent is selected

high affinity binding to the E-cadherin ptid
from th@ areet Gong sungrehpidylepgdismineisaprdede amdbﬁﬁaﬁﬁ)@ |eﬂ1criqngglv'éoltetraaceﬂc
acid ﬁf?ghgagpvg%ﬂgéa‘i{?xnw}% e' n 1eﬁl§/ e{r p{qﬁ%ﬁef?{aaée@ﬁe (DTPA),
hydrox yetiyl etieyl énediainipétdadetic adbidr | (HE@MA)(;I e d1 ahﬂﬁlﬂ@]:l oRéxanétetraavetic acid

(COTALy oot PR sh oCGHIHER Y BORRRE Nt -rosighnt dPin HEAEN.  ond

pharma@eﬂgﬁél%c(%ep‘ii‘tﬁ@bzﬁﬁ|tﬂ1er§$}ESC) culture in a first nmedium
wherei'n the culture conprises at |east one E-cadherin

[0033] expr e3%i Flogg cemppsitionl ofhparagraplt 128, argimtmsal eesti V@loyof the human

E- cad sing cell
embryoifi 06F fefts ar SR At Blyehithuian S SR 5B S s g cel
[0034] tO an®t hekie GBhposiabsl ot pdresapi Izat |vﬂﬂ:rélﬁeath%§§ SOMot B €he human
in a second nmedi um conpri si ng row h factor of the

embryomnys gigny wdlsiatd 1ot Sdhyediopother lmn@n aipeemarlls.y

t here n [ t 037
[0035] met ho oz%k %ar ggr%}ghdgg%@[n%n Laﬁ? eE“ gﬁ}hﬁhg éolnts? or a-gaa%omst comprising
providiragopepside dibraayn ofpdpgideniaived [fﬂﬂBBI]ES(Zﬁ andr: JiteElfmﬂImDﬁh mbtide; screening

a ph 26, erein the ag IS pept or. . )
said pelﬁ@[ﬁ W@ RsgUdgsobRdnS hegh Sitytindiat o6 tl&%ﬁa@dgﬁw poptide; and
selectin®R§h &hibkrtde %@P@[ﬁ‘ﬂ@mb% 'bﬁl(ﬁ‘n%@ € PR pEptRAAE-QR3he affinity
- cadherin anti'body %040 0. The net hog of
of the mganbaysaghiva@nt Wmﬂlahnr thae tlpm pt & detivieshoamotipic Helfadhérm peptide.

jo036] PEPLIdecors esponding, Lo an, € cadhep i, ext Lagel LI AE) 1 oquciion
comprlsﬁi?%}ﬁédtﬁig(aﬁlz%elnpvﬁm b )huna@04ddrySdic stenREMQEESO culture in a first
e

ntifying an agent capable of increasing production
mediumgwhgregehe lipracamnrisen il eaiivnn Feipghgimexprawsim el and wherein the
S 0
agent sea%ﬁgeg%r‘? nQi{EE& g-éggﬁe{rﬁlr(gﬁ én% %hgnvﬁl g%@eésﬂlgh&ﬁ Rl %?nq@?s %)%Eact of the
E-cadhetia expré¢saimel delil @r arcaheti ¢etiy Iandilahfférehtﬁuﬂngaﬁe LleSC culture in a second
differentiating the hES cells in the culture nmediu
medluma@mnma,gﬁ@\mgrf@g@&pf &g dpdal/Activin subgroup of the TGFB superfamily,

thereby increasing DE production.

cells.

[0037] 27. The method of paragraph 26, wherein the agent is an agonist or an antagonist.
[0038] 28. The method of paragraph 26, wherein the agent is a peptide or peptide analog.
[0039] 29. The method of paragraph 27, wherein the antagonist is a polyclonal or a
monoclonal E-cadherin antibody.

[0040] 30. The method of paragraph 28, wherein the peptide is an E-cadherin peptide

5



the differentiated cell in the presence of the agent,
wherein production of the differentiated cell in the
wW@e@geanoeds of the agent is increased as conpar eRCT/GS2007/080589

production of the differentiated cell in the absence

of the agent, thereby indicating an agent capabl e of

i ncreasing production of a differentiated cell derived

froma human enbryonic cell. [0042] 32. The nethod of

par agr aph 31, wherein the culture nediumfurther
correspSRITRY oS8 T -BadBEANMERr{REHIRF dBhaih REaNREBL{ACLiI HYdsH00-700 of human E-

subgroup of the TG-b superfamly. [0043] 33. The
cadherim@tb4d D MNO:par agr aph 31, wherein the differentiated
100411 e o5 A o os SR aT Rt SoroplE ab PGl FRoduction of a cel
derived WA&h €4 Muhfa@ @88 bnil Sstém CAIIC (HEBQ)OBorkipediRt @bntabiA 2] hESC in the

35. The nethod of paragraph 34, wherein the calcium
presence ghag agdnatbp chlurganediyadwhersih thpagei dipsdessiraeellntgr gplcium ions
in the n%?%,%@%ie@%ﬁéﬁgggé g%%g??slclﬁ at@(?b %@E ’ 'm; and measuring production of
the diffdoeraiabed eetieth thepreseapeof thaagénatehdr&mPAYduction of the differentiated cell in

| et hyl enedi ami netr.iacetjc aci

the pres %[rﬁof)r%g %gqyné Felisisatedias £ouwared tg(ﬂr%ciue@arpg Fh(ekgggel:)r-gﬁt)léted cell in the

absencel 021 Se2naMhAORNeRRAXMINE! BaNGenNcbable Nf -thEkiRRE Srdbduction of a
acid (BAPTA), and pharmaceutically acceptable salts

differentipted edf der\@048}m 3Bumamemhrypnicrasliconposi ti on conpri si ng

an a ni st. specifically bindi.ng to.an Ecadhegi :
00421 £ PCEE AR R Spst i ¥ MR T e mERL il comprises o
growth ﬁ@@ﬁ%?ﬁe%&faﬁﬁhﬁﬁh'suﬁ?%ﬁ th@NGIRpEiAnY ndi ng of the
antagoni st to the cell inhibits cellular adhesi on of
[0043] t he BXadieemiethodxqfrmesagragh 8kl WherfipOhe |diffdtentided cell is a definitive
conposi ti.on. of . paragraph 36, wherein the antagonist is
endocier?%‘gféfegﬁ%ve&ljggo nocl onal E-cadherin antibody.
[0044] [ 004834 3Bhe MiethBl bf Fathdrdple3 £ MR 10 g@n(Gig h GChleinkidhciheBitor.
agent and an E-cadherin expressing cell in a culture

[0045] mredi uif. Thieerahad eftparagadph Idompeicyede salhiwmmionehilaios id selected from
t . rein t i . .
e seof SRR of LS aihIBREEL HIEOREPR), i Roreracec i
(EGTAJ, O0%#yl é3@triahligepeatahcetatt t WP Of IpadragfedpictBdenadi@ti@étiacetic acid
the cal cj um bi ndi ng agent is, selectedfrom.the group
(HEEDE@hsupminge Olla’-’f‘h‘%%%’f?éﬂiﬂémaﬁlét é@Pé%set L%-%?@H{l@&ﬁ&)@xy)ethane-
N,N,N',ﬁ_t-{%YIJaEd%ﬁgIaé’lﬁfehk?tf%g?&ﬁt h%nﬁ‘&degti&aﬁggé%eptable salts thereof,
Di et hyl enetri am nepent aacetate (DTPA),
[0046] Hydr o3¢y etrhil et dn ydre pesalii @nd amgirrsi recat antagmoistls {eeemiTAbinding to an E-
. Di am nocycl ohexanetetrgacetic acid (CDTA), .
cadheri b Gl PR BHGHG:| GPRAF FINPAR SR Piogis B el ¢hESC), and
wherein@BindirgBOP THY .anfBehipthay MR eull iifRiblty RicaPhakteors aF tthe E-cadherin
thereof. [0050] 40. A nmethod of identifying an
expressiggsgldther i n agoni st or antagoni st conpri sing providing
a pepii 1 brar.y n_E: her.i
[0047] pept P%'}e?ﬁse’ccrogl %%1%189 ggﬁgraglggp Egg&hm% M aﬁta%glglst 1s anpolyclonal or a
monoclonal E-cadherin antibody.

[0048] 38. A cell culture comprising a calcium binding agent and an E-cadherin
expressing cell in a culture medium, wherein the cell comprises a human embryonic stem cell
(hESC), and wherein the agent binds to extracellular calcium ions in the culture medium.

[0049] 39. The cell culture of paragraph 38, wherein the calcium binding agent is selected
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l'ibrary for agents having high affinity binding to the
E- cadherin peptide; selecting a nenber of the peptide
WO plwpasnsbi nding to the E-cadherin peptide wheP&i/nS1008080589

affinity of the menber is equivalent or higher than

that of a native honotypic E-cadherin peptide. [0051]

Addi ti onal enbodi nents of the present invention may

al so be found in United States Provisional Patent

Application No. 60/532,004, entitled DEFIN TIVE

SOBRSH 0

from ttha@ane ntgg%pl Fs)tFrliéC gifel:tﬁe S elrng%‘br?a;cgg@ %8%1 (§Ie)r"][?|[) E’[hé/l éﬂ%%ycoltetraacetlc
acid (E@IPQEgsbth@eENm&Rl}jpntmdeexﬂe /gDmPIA)z Hydzmethylgt@,lenedlamlnetrlacetlc

L TN TR S T N

N,N,N' NSekrAddetNa&ikt (BBRPITI), TdnEp heMEX IO 1y falc decpehbledalts theredf204;
Provi si onal Patent Application Nunber 60/587,942,

U.S.
[0050] ent i t4%d AcHEwioed KE 1ty B RIABEAHIROEPIEORIEOR aniEgonist comprising

v LY IEFLIL TS DR by ey B0 i

library ﬂaEEgéﬂts'l'hMElﬁhll@ﬁﬁﬂﬂRMy binbeg tDebeRbadhad, pepfidd; seldchng a member of

the pep T PRI ALD PACFCRANFER PBY FRERERFTA NG DR F ggEmber i

equivaldgl M thid ihﬁfjof‘]éjﬁh%vgﬁom%%ﬁ) E-@Q&jneHn%e fyovi si onal
Pat ent” Application No. 60/736,598, enti Ied MARKERS OF

[0051] DEFI NAdleEnEENmmERMntﬁ iof ¢l Nesentbeventiop @RYOslso [bEOBRRd in United

O L L T S TN T I M e

Decemb@PR3I €003 thsh Pr&figbecmitd® AfgicaedraiNuatbed 88665 R0B otntRfed PDX1
the preferred enbodi ments. | EE DESCRI PTI ON OF THE

EXPRE RS ODEBA, fHed, @rpéﬂ 27 0¢hY Y daed dana Matrgt Application Number
oossc SERURREE, Ol HORINECGATCLRPACE RPERI ARSI AN ot wio or

DEFINIG‘![VE HeENDeDHRM p fibddejuty |9$ 2004tetlS. iadvisionalePatptOAdplication Number

60/587. Rl CCuEMGK R (Y YRR R BPERROX FoR THE 1soLATION OF

DEFINI{E anenoDrpavit fledefulyni4, l20%4€tnds)%&éfﬂt Eipliation Number 11/021,618,
post-treatment’ with anti-human E-cadherin (5ng/ L) and

entitled IEFENE VIBEN GDER Mo figsicloetemper 8hj 2094t EGS Cxera App ication Number

11/165’%%%&%% 1\5 onbgﬁs géﬁ %ﬁﬁﬁl&ar e %ﬁﬂi}% PSE%TIATH\IG

DEFH\IIfrWEqmngD@mMyﬁlea Juh©0352003; aud QSS3ProDls&5rﬁl baﬂémchpplﬁ@tmn No.
the MRNA | evel s of certain markers as dete

60/736 %%/3 MARESR Y O RGN ENYE EM%QDHB% fﬁ@bﬂo’t’%%&réd *So0s.
[0052] to di "flge%E anil (?ﬁlgr %ﬁ)e @f&n '1Y1€e gﬁrv%lp% |8l Q8vantages and

wth treatnen antl- uman
ut111t1es,szeld:|‘tfe| omird )appztremznw&herdfdrmaaﬂkﬂtﬂeedﬁhﬁecbﬁe@)ﬁ@ﬁkén (dEl Be preferred

embodi%’%{ﬁ, Cerberus (CER, FIG 3B), NANOG (FIG 3C), and

BRIEF DESCRIPTION OF THE DRAWINGS
[0053] Figure 1 is the deduced amino acid sequence of human E-cadherin. Signature E-
cadherin motifs are bolded and underlined. The first amino acid of the mature protein is
underlined twice.

[0054] Figures 2A- C are flow cytometry dot plots of hESC-derived cells that have been
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(FIG 3D). The abbreviations are indicated as foll ows:
Id and 3d - days 1 and 3, respectively; no AB - no
w@niovokesen E- cadherin anti body. [0056] Fi gur eBCEBSI007/080589
are bar charts showing the nRNA | evel s of certain
mar kers as detected by QPCR in hESC derived cells that
have been treated to differentiate to definitive
endodermcells along with treatnent with EDTA
Specifically shown are the nRNA | evel s of NODAL (FI G
treated MIffe%ﬁ%%H rderib BRI doddra ciB)poditleaHBERER MR aﬁﬁ:b_ﬁﬁman “E-cadherin
. The abbreviations are indicated as fol
(Sug/mlE)Sﬁd-labetbal yoinga Bt@escerdly rorfBSited CRERA hrtnbmdyceﬂlglremﬁA B&C
and no nesi u PBS PBS wi | c
(top leftpyadiany § W medﬁorﬂe@%qlwhaa@ﬁ @XG@ poa%re%&mné gnalysis.

[0055] N9/ mFl@ﬂﬁega}A-BEFf%l %Qh@ﬁ?%\%ﬂ qﬁthéM%b&Mm markers as

[ 005 A crucial stage i n earl man devel opnent
detectedt by rﬁiﬁll@ as thEﬂCaﬂermedo@d;ls rthat?_ha&e el greatetl gp differentiate to definitive

fert Ilzatlo strul IS extre ni.fi t
endodergeedlls 65 W ot Bl ke Sesp be Y5 ap” Shoven are the
mRNA l@mr& @X@Rﬁl(Fm 3PeCeftcns @ER, FIGABBY, quNIOG BIGaBC), and OCT4

pin CGenet Dev 11, 384 392 2001 Schoenwol f
(FIG. 3lath®ﬁbﬂor¢quvé>phé@gnqlrﬁfne@%folly% 1d asl 35 dpyadomyd 3, Teseectively; no
for the eventual formation of
AB mfﬁ%-%%ﬁ%%Ez%@ggﬁﬁggb%#?the body and the entire nervous
[0056] Syst e]hnguda:erzleéas: ﬁﬂeebdﬂec&lrafts shbwing, thbaNRNAS keadeBt &ff certadc Inearkers as

ective tissues are derive t he ..
detectefﬁ@% éﬁ’@ %Z?%Eqﬁ%wé ceHadi e ee%ftlieﬁf@a tasdo fpﬁ@mgaé? ip definitive
endodeljnfab’&fs Jla?gt with tfe@ﬁlﬁ’é?l@%wm EDTar éﬁc@all? Rh&n taF@th%%RN@x levels of

t ube "whi ch 1 ncludes the esophagus, stomach and
NODAISFfEICI} andy BmCQEantlﬂtACHeﬁlGan@)thﬁi &]eglmms WHEBh FIG. 4C). The

) ve fromthe as t n A . )
abbrevigifin 4 inSTeY ARl ahRC POy A g et BB i Shiigh no calcium
and no aRgn@ane! RS | CPBEI witlBeiltiam antmiBhdstim; A1@NdS 0Gaiahl activin A;

16, 124-130 (2000); Kinelmn and iffin, Curr Opin
and W2gerstngiel Wiga. 350- 356 (2000); Trenbl ay et al .

Devel opnent 127, 3079-3090 (2000); Wells and N@Iton,

Annu Rev Cell DevBiol 15, 393-410 (1999); Wwlls and

Mel t on, mMMpEmDESQRIPTwN-GBmHE ZIBIME)P]ITIONver y

i mpor { ant . istincti shou d made b(imeen

[0057] qefi mMrysiel SHESdRE 3 eat tg{rge %aﬁg}llgpgn occurs 2-3 weeks

after ferttiliPRARE Ghstafldon & %&H@Iﬂe@rélgﬂlﬁéa‘ﬁ? bEOROLRIM,t Iﬂ??tlme that the three
primtive endodermis primarily responsible f

primaryfgsrmeayeoharsf firekspeaifiedtang ongapized bues al. n@wml@pltl Kéznet Dev 11, 384-

202 oL S AU 505K FOUBIZAEEHE 5 25 Ry e ot s

responsibbd R itidd evdhtuRet@hRtibn Sf R ®verd DB thdbédyhd the entire nervous
gastrul ation, the process of definitive endoderm

system Wb@rﬁﬁﬁ therhepaghlaed.iong, sketeal murssle andgithari copnesiigptissygs are derived

from thm&gquBIé}ﬁ%e% dL:r?n (¢ ﬂl:flirﬁzdcé%nﬁﬁgﬁg%% [hPer tﬁcrltni]s responsible for
mesoder m or endod grate throu a structur

formatiaabf da ¢hige Rut mattel whlchtlnda&es ﬁefesnphalgue sﬁditdmcdllearm Ball and large

intestines, and the organs which derive from the gut tube such as the lungs, liver, thymus,

parathyroid and thyroid glands, gall bladder and pancreas [Grapin-Botton and Melton, Trends

Genet 16, 124-130 (2000); Kimelman and Griftin, Curr Opin Genet Dev 10, 350-356 (2000);

Tremblay et al., Development 127, 3079-3090 (2000); Wells and Melton, Annu Rev Cell Dev
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derived fromcells, which mgrate through the anterior
portion of the streak and through the node (a
WG p@elal9B£ed structure at the anterior-nost rep@DOSNT/080589
the streak). As migration occurs, definitive endoderm
popul ates first the nost anterior gut tube and
culmnates with the formation of the posterior end of
the gut tube. [0059] Wile not intending to be bound
by any particular theory, it is believed that
Biol 15E69510€6 | '(@9@“ 963 1sNrdCo1el 180, POy 1295 956R1SB, (2000)]. A very
thereby inhibiting efficient directed differentiation
importagtf dishectoel klwuld bei made bAeen dhaglefipiter ¢mlioderas pedtthe agbmpletely
t he nvention.relate to agepnts .wh
separatciedik i 15 5] oy, BhdodeBnnari PEREHES srigReh s primariy

responsfbw fo@ aidtidn of réx’ﬁrggfﬁbrﬁdﬂl@@ﬁﬁeﬁ el RN b &rietdl hAd agRBlS endoderm
selectlvely and/or specifically to E-cadherin. It

portions @ theplagapia yotkatac prd thsiexHpreriulyr Matwhmateriaholdic ehead pmembrane.

[0058] Cel ! Ubﬁﬁ?gg&?ﬁiaﬁgnaﬁlg/ qgcerséa%ﬁ ldgﬁ’ 1‘t1{)e &%ddeﬁ"}l ?B%Htl%g beglns with a
i'ncredsin efficrency o Irecte

cellular dnlfgfalroﬁrﬁvleﬁt lrolwhuﬂl ﬁheﬁendodemec@hd(odldir oorfipEgntcer fovi@dmesoderm or

endoderl;réflg]tgégtg otﬂfﬁylg &gtr\g%\areﬁaegﬁg %9 o[];pértnggg %Ergglgﬂtleﬁn n\{t?yet er?c?oderm is
derived %%Inﬁgéllsv@lhﬁéh gt dlhahd Xnt@ﬂl&%drt@orfoictﬁg Qﬁédkrhnﬁqg/oﬁéh the node

E- cadherin éxpressing cell, d whi ch bi ndi ng
(a SpeCIalmd strgeure Hahefrftermorencst redionlof ‘é}@tserdalt)l A erignatipmproms, definitive

of DE fromh 0060 Al th h,t ol | owi n .
endodergle 88?111?315?? g:r]st '%5 ol,s{9 81%1:8% gut, tug? %fl% tﬁ% gmhn@ﬁtfo%?atlon of the
pogmuﬁbﬁj&ﬁgs{num@ventlon nanel y, conp05|t|ons and

ods for |ncrea5|ng the efficiency of DE production
[0059] f r om er_nseslot interdipg () Do bowrdiBY $npdartichls thaerg it is believed that E-

cadherlr?&%]%sl @g(?sh o'b% ti gh 1§fI §%s5?%ﬂg& gl}egésﬁg ﬁ]LI'Bg[{/rf netffqagr.lt (ﬁ%ﬁ:ﬁ%& %&Eerentlatlon
of the celtssinbrimad &é&toﬂmgise cetttdie appee&mftthe pegantt irentied adas td agents which

bind to S Sl 8ot I e EREUFAAITBRES ARG o1 FRABAIE o1 DESC. In some

embodu‘%ﬁt@ ahé Qéén@st biag selg&fve%xﬁﬂVBr%pe@ﬁé ?’QB 'Eséaﬁh&lihat It is believed that the
sel ectively and specifically bind to E-cadherin,

binding b du¢aalheritc dedredsey ccllabre sidlesidnyaridrni rbmlns i céll sigti#leng qvents, thereby

1n(:reas1ngT§](E'[1D egé eer(lfyf(ff hrggr‘]t%ri g[ﬁler%ntlépf)n (Q’]? g%fo nltlYe enéi%gm aﬁﬂﬁ)’ de%r\]/gd from the
hESCs. | O¢tiee asgddts bfethe presahi Bveidn @l 28 €Y nthddeffonideh&ing agents which
endoder 0061] The adhesive interactions of cells
selectively 194 S@?‘H eallyebing to Hopasthypn @andien ap di-erdbesjpicgpreatieg cell, and which
binding l?&tr% f}c?en%? dr Hﬂgct &1Fé&ﬁ{1£t%@§f DREh i Y
Cri t|c variety of processes
[0060] i ncl uﬂltm@ghfthe fdi«mrpg elesaripguh ag d'met:tetf todepeifapenberh%diment of the

processes, npdul ati an of t ne system
present S¥RiRRs FARC AN MRS Ips AR Seshodh T ddeshe i <fifghey of DE
productf%'nrf%rﬂ GESCsaitGRbhdtyR M@Fs’&ﬁfd B8 this(NQABMINGA 1§ iBMrative only and is
eterotyplc) or to a surface or matrix. Cellular
not lntea@ﬁdetgu lonit jtle mg@nIOﬁﬂ@dprbgﬁns peentiong Téndhelgutsrbrnmieefcwnefs the present
¢ :22 0F c(ﬁ? olrvg%grlgt?t eiég%rgtsg omttggﬁag&)l(l%trs tW cHl glsrup? epithelial

interactilof§ ee[rﬁthathhﬂé dfee&itla€isn ON Foheex@pphs | Mgaglidts Qhat selectively and

surfa
specifically b1nd to E-cadherin, modulate cellular adhesion by inhibiting E-cadherin homophilic

inventi Otnh reCIa

or heterophilic cell-to-cell contacts, and increase differentiation efficiency (e.g., increase
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Such adhesi on nol ecul es are also terned "receptors”
and the nol ecul es they recognize are terned "li gands”

W@ 200d/0$198€t | mes "counter-receptors”). Theref orBCT/UR®07/080589
study of cell adhesion involves cell adhesion proteins
and the nol ecules that they bind to. [0062] At | east
three famlies of adhesion nol ecul es nedi ate these
interactions: the integrins, the cadherins and the
selectins. In general, adhesion nolecules are

dlfferenha@&ﬁa‘ﬁmﬁw RAAHELRIMREED contain an extracel | ul ar
domain for “interacting wth an extracellular matrix or
[0061] cel | uTlar acdi@mryenema,ctlanst pfnghewih amberck@ﬂal(homfxapm ang heterotypic)

and betyvih f8ls anTIRe s et Ry ST Bedl PR g B biflb snigty of processes

including0 @68 kxAhfle] RéRHtioRSoff BBV ESHREntANSrodésséNemb@Bition of the immune
characterized fam|lies of adhesion receptors.

system, | and elgfrion Pragressigny ash mstastasish &iclploiadbessonni B1s Rindingiof a cell to
n
another 2T ARERIFE T Ke@RRRAFLANTE 2Tyl & AU INERREEIBE R regulared
by specsfid lﬁdhésﬁorﬂ\ﬁm@dmulmn whadhr titansduoe rimfarmhte@s frommveind extracellular to the
. dk%ferent inte | ecules., Still seve al distinct
intracel Ky doatih 8- Ens, t pigsag Withmolegiles 98 18 PRPSHS ¢ p%r surface.
Such adesiBn GH8leBulES afeoﬁl% atelli’néah%&p?&?f aml e ARG they recognize are
Selectins are a fam |y of transnmenbrane nol ecul es;
termed &kgnds's Guld yontetignes Uicherder- @ﬁent@m royh@sfoafndha@tudyaife@ll adhesion

el.ial cells eIe C ai N-t er m nal
involve GGV F profcg i RE TS S HEE DS B ol ogy o
[0062] cal ClMﬂﬂ&@pﬂﬁg@ﬂ‘&mﬂ%tdfﬂ&heﬁlaﬂrﬁ@l@@hl@é/ nedféBhdie interactions: the
onnlogous to epidermal growh factor, and two to nine
integring oifig srdhasins epdaths seloRynssiliigeagrat, dbeioie madecules g tragsmembrane
c e f
proteins &H@h tcg;ﬁgﬁrll gn? IQ:% gggr ?ﬁ%rw a a Eb;r le ?’%{t}gg letﬂrqgf?] gﬁe}g ﬁﬁia?rllnatrlx or
cellular d:omlonera,nai tpnsseab@se aoshor Bpamﬁrxgpﬂhaafm an¢mabiane [aﬁd) ﬁSc}ytoplasmlc

he cadherin constltute % Qerfanil that share a
domain P@@FP&E‘? 98¢ OTHEYF Bﬂ%@f HlCHPBPIERt role in the

[0063] est abti s hRB n2RehrERhNARANE ehdheltnbRIrs&brd 2Hafamilies of adhesion
connections between cells of the same type (honotypic;

receptomemtm ane getqueote. hg:t:rodlmer@ 19B2h cantaurala mmoewenﬁy-assomated
o and B%@lﬂr}lg 9 1%?%;:3 aégaséf Ke mer? %‘QR%P &ﬁ%%}g}?ut Tﬁ@g‘@g tkﬁﬂwgﬁ subunits which

can pai?@{?&%‘ 4%55%&%2{#&@2%%%? mtg@ﬂp h‘{b’fk!(cif% Sétjr%b%exr léf'd?s‘ﬁﬁ@t integrin o

chains aRS@paﬂl@ of Bhiring 23thlaiR)ty peldte eatherfons ad ¢haiydibhasilyz ed
precursors that are cleaved during
[0064] post $q1@m1§1|s are adamily b sesynembramy gakepulps ecxueied ppghe surface of

leukocyf’ér s&ng'a ' aet‘ed: gﬂ ﬂre’ﬁgf g(ﬂlﬁl gaeMHch%nfaﬂ]Cllﬂjﬁe telrfr n%fn%%&lcgllular domain

arge ex rac omal ns Sin ransne
with strtletg'rabmoﬁm]bg_ wytabgpliasdependeat lectlﬂ'shé‘oﬁe\nﬁEbﬁ aoforh4ie homologous to

epidermgl herﬁ%@%ﬁ"ﬁ#ﬁ?&?g Sag Eg%:eﬁguysoftﬁ&é%?éﬁﬁgsﬁgﬁgr fogseguences found in
complerﬂ&g KR bRARSIBAD Fane ogjdﬁégé)ﬁ)c[}fégl%h Re&PRIr& RStk R \ﬁé ¥ H9Brophobic

he surface of epithelial . Bussanmakers et al
transmembpema deaser artd@qskmeswrﬁéomwpbismmﬂ E- cadherin ami no
[0065] acid The cadherins constitute a superfamily that share a basic structure. They play an
important role in the establishment and maintenance of intercellular connections between cells of

the same type (homotypic; reviewed in Geiger B. et al. (1992) Annual Review of Cell Biology
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sequence (FIG 1; SEQID NO 1) is about 76%
honol ogous to human P-cadherin and about 67%to
wok@adkiesd n. Wthin the extracel | ul ar donai ns, PCT/US2007/080589
characteristic sequences of four to five am no acids,
LDRE and DXNDN, which are bol ded/underlined in FIG 1)
are well conserved anong all cadherins. In particular,
t he sequence DXNDNXP (bol ded/underlined in FIGI), is
t hought to bind divalent calciumand is generally
8:307; Ib&hl'e{a ree dod) br, 8598 %k%erzfté?f)lo%?@mm Mralf dEH: I 0(‘1 990) V@nnual Review

ditional, |ess well conservéd donai ns are ocate
of Bloc/mroﬁﬁr?éﬂ Tokei¢the Me(iB bngienterBhl; 1494 ; Bussssiakers, M. et al (1993) Mol.

: ca in .acenta
siol. REETATEL T35 eaimur ehg R R Gt R airadth s A yed during
post-traﬁdﬁzﬁldﬂhgpﬁfzéssﬂ%g e mituRoraihedys adeOdih@¥RHaiRYmbideultd fich include
extracel lul ar, or ecto-, donain (Takelchl M (1990)
relativelnisrga extrogllay demsns @ritale BerspEn ramfégl@ptaaw&wm@smc tail. The
C r
membeljs %tfcdgen@al\c/ih%ﬁr?f‘ > gFaEt lg(ﬁlﬁlgri]lg%ypﬁb d?arc]zﬁ ogﬂe(lrjyli er e@gl% X[%lﬁlteﬁgi cadherin,
or E- cadlaﬂﬂmens 2] IfZKDFicDa fmnsnmmlﬁamgblnoprot}:an eaprsethimadnityoon the surface of

.. .a-catenin, which participates. in regul ation . . )
epithelia] ceffs, efg’éﬁﬂf%‘?lﬁfsn?j a@w&%ﬁg@% (] 1 eA1E PoFRg s cagihgrin amino acid
sequenc@l (PG VA SLYIDCROE 11y Rb&d 1 789, %bfn%ﬁ)ﬁbﬁi RUARAY PLd@herin and about

am no aci d sequencé (Bussenakers et al supra;

67% to RéwhdheriR, Witlge3he Fxteardulan dmgms,o@ma@misagye@esqes) of four to five

f dh
amio 00T ISR S OB R R SCE AR, comere

among Hil RAdKePingERDEArEchr, tthe s&mpBccCDXNDINSNPNbakledMngathel iIMFIG.1), is
w || bind onzg_to another N- cadheri n nol ecul e. Because
Cll

thought g bind; divalgaicgatgiemiand iy gengsdlydrelicrsd © hnessendieh facadpgrim function.
Two ad&igtgﬁal PéQsewglfl C i Rgeﬁ'd?)nﬁ?ﬂ eefré‘:l(?ca{eﬁﬁ)%ﬁ aF‘f A Cglﬁn%}gne Among the

tO et uring aeve
classicabxpithesss (lga dP{(plecenit), Ey(pplﬁledlﬁl),calthr(nﬁuﬂal)l’\@ldhgm) the cytoplasmic

domain g‘éh@&g:tﬁg hé;g}eg o p%}fg%ortgglggga@gsegi I:bat E élétléx%racellular or ecto-,

domameeqtaka&ﬁll Ing! qmigrrﬁhﬁmﬂr ReVIOF €SB HiYcHeth. MSIDBNE The cytoplasmic or
honotypi c (i.e., cadherin-to-cadherin) binding.

intracel 18l piwinragn @xop‘emsnze i ghly rp)hmphol’ylepad tregbn tvtal o Eacttenin rbinding and

nol ecul e, i placed with a ¢ pondi ng portion of . . )
thereforg g O@dlafé@h@w%%oﬁ‘f‘éw%mﬁa% Heeh I\?sfé’datcéﬁealé‘ntw}?g’ pprécipates in

regulatlgﬂggﬁ %cﬁ‘f—’c?rﬁ%?fngr @’?o%k@feta‘? ?g&r%l&{t?nslt Hd Ql%az}lécy V%&ﬁe&?&‘?rﬁ binding

erin require oglca activity
sites thppaghow uharamio seideseqaknce( BEmakepoNL. that sgmaHK¢mler R. (1993)

t|de S€ e is essential for honotypic
Trends ’&lafg‘%éfp “*%15 Nose et al. (1990) Cell 61:147.
[0066] Furt hege begﬁ&ﬁlk&%nz%@ﬁﬁfchoﬁ BRE-dabRerAMrB BoRGlyPid iBRlA4BAs, i.c. each
flanking the HAV tripeptide sequence al so contribute

class wiflgonho bisidytp ingenbengl phie spag ictass suah, as( Ragadherhi will bindlggndy to another
N- cadhe%% O ulzséﬁcatu 12)f th%s gee\égec\l\%tgroag§ o% cél? t%g dess the same type of

i ndi ca es resear O un ers

cadherlmm@t&ﬁllencﬂ'd%t@loms&ﬁl addhaikOtogbthsr ﬂ@ﬁ@&&del@pm&ﬁﬁ‘ mhtls célts expressing
el uci dat e the nechanlsnlunderlﬁang cadheri n- medi at e

differenh dyRse Qi gadbiemn DarsHas inerieculst HstAYPSIEnrp I Sepacaey hlé rip pgenerally
beheve(L gﬂsa? @@(ﬁfeh%sm ahe pteh |exh B REk fohmG are ﬁéctagsgrya{ot Iﬁ@&lh@nﬂomotyplc

(i.e., cadherin-to-cadherin) binding. Swapping experiments in which part of the E-cadherin

molecule is replaced with a corresponding portion of the P-cadherin molecule have been used to
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been directed to studying, if any, heterotypic
E-cadherin interactions. Whittard et al. showed that
wE2@atksd n i s capabl e of heterotypic interactPORNES2007/080589
i.e., an E-cadherin expressing cell binding to a
non- E- cadherin ligand on a different, and
non- E- cadherin expressing cell type {Nhtrix Bi ol . 2002
21(6):525-32). Wiittard et al. denonstrated that
E- cadherin interacts with integrins expressed on
1dent1fy'19@ ahBHKRGY bbrtons € pbst-tRRASBHoRMNyGRbles@INEAh&Eh that are required for
ttard et al. suggests that héterotypic interactions
blologldaba%@uy i partibelni, ASosard al. ntl8eM)i report ftioat aexidAP] wipeptade frejuence is

common t han.origi na t houg 7
essentdpRICHARAGRY, “HTTHDBUR ot ChRAbi TV’ B8 Bolia Byt Takeich
report tR&Mthe GMias atlilerkiued Hahlinbehd eved tipaitide- ©adiiRE idkso contribute to

nmedi at ed bi ndi ng of hESCs to each ot her inhi b| ts their

homotypjr iadiag weﬁﬁéﬁénﬂ%ﬁelc@h Mo (BtHerScéaarce 33 pesD).| nfdr tsvigyy of the
11teratur§inigfiﬁﬁte5 NLECAREH. fc%lé&!e q oyﬁéerghﬂo‘rﬁ% ecgdherln dmedlateccil adhesion has

erentration o
focusedf oroRfThESEs dwidadeitid tretieohisnatuntedsng Icad}{mlnt-medlyted homotypic cell

. ibiting the intercellul ar adhesio hESCs. .. )
adhesiog %‘}%ﬁgh %9101536%? Bt hefuyjateractigns fuﬁvef'llr -grEser|zqd-itle gifention has
been dlﬂ%t@éf 'tdjﬁu@ﬁﬂg) 43 Dl'l_‘ll R&SroR e FRLARGH 1B%ac'tlﬁﬁ§ eWRitRed BB, showed that

ficiency of production from hESCs by inhibiting
E- cadheﬂhes pal@@ld oft hﬁtereﬂyplcadwwtlomss 1.eDefiifatadhems ex@068]g ¢all binding to a

f h
non-E- ca oeI égn%gent 5 an nv:g O(:ﬁ?hérmta%%feg?ng ﬁﬁi ﬁrpte(ijﬁgnrlx Biol. 2002

21(6): 525 37)0 Wﬁﬂtﬂaﬂi éifal ai@hfbﬁstmﬂedomtameadlﬁnaadﬂaﬁbtsnmﬁm@sﬁm Bgpressed on
cells, e.g hESCs, or matrix._In sonme enbodi nents,

non- leulmém@rgéﬁlﬂ% bassdl 198 ﬁ@hcﬁdyﬁ%n andVIEMdC ey whi uggRes that heterotypic
I ri I

merac RS O, Gl R 3 SABGERSLAT BELBe Pmon

originalb/r‘tﬂouginﬂiCI fically b| nd to E-cadherin (het erotypic).

Accordi ng.to one ect .of t.he |nv the agent is
[0067] 4 pol ﬁté}%{hp@l@ al[t i%é{ltelﬁéﬁg Itaé)e anarp culart eory, it is
believed hdti PRadMerid RRUMRRPbindaihaE h'%@sofbe eé’dh GNP inREHEIR&S directed
related to, or derived from the am no acid sequence
differengatiarhgoestheaced!l Uypes. dofrapioved @déerdfrareased Fefficiency of directed
differen thaOrIr'P f: P}Eﬁarﬁgxoﬁﬁeggcgel H:I Qs qeeFilv%/(ﬁgroH]te fl)ltiéés)e 1scfaac1t11EJ chj at Pa§in part, by
inhibitirg ﬁ@dhﬁé’rbéllﬁa’rgitﬂlteﬁo@fofahm E-KadhiidIn aa)ftﬁirfliqbd@g 6f ke present
(heterotypic). en used in connection wth an
inventiop prAife P?rﬁposetr@Staéii methqdagvﬂrelﬁgﬁeawg thsstigieney drbdngrogygpion from
)d 1 ength E-cadherin
hESCs go: 9%’?%%@@?9%“%%"3%@?%3 gen‘oodl ments, the term
"fragnent" or "portion" nmeans at |east 5% at | east
Def; 6% at least 7% at |least 8% at |east 9% at | east
Definitioiin, at | east 11% at |east 12% at |east 13% at
[0068] | eastinldfé emboligrat otafhe 11@&tenh§1@5{heﬂe6% 81%%1&e§ﬁ§$latlea%gents which

at least 18% at |least 19% at |east 2 | east
antagonfrgogndgyr inkiggtin vitro cellular adhesion between E- cadherln expressing cells, e.g.,

hESCs, or matrix. In some embodiments, the agents can be homotypic and selectively and
specifically bind to E-cadherin expressing cells, or they can be non-E-cadherin ligands which
selectively and specifically bind to E-cadherin (heterotypic). According to one aspect of the

invention, the agent is a polypeptide, functional peptide fragment or a portion of a polypeptide
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22% at | east
| east 26% at

W@Rooveas4 30%

33% at | east
| east 37% at
at |l east 41%
44% at | east
| east 48% at

that hasaBné 8RN oro 3

eas%
extracelhé@rgion@ﬂ/(pf Et-cakib@rgt Bo%xanipld, @asﬂ-czﬁl]_l%ln derl‘ifqgiampuée%n bind to an

5% at

east. 63%

E- cadheélélﬁ/expéetsmfl% 2% 1
expressﬂng@éﬂl ("fotypic) | east 71% at Ieast 72% at |east 73%

[0069] 77%

mens 4851 ol

Wihen aig

| east 74@(3

23% at | east
| east 27% at
at | east 31%
34% at | east
| east 38% at
at | east 42%
45% at | east
| east 49% at

% at | east

t Ie,[ast 640/
DamSifeic) gho

at | east 75%

24% at | east
| east 28% at
at | east 32%
35% at | east
| east 39% at
at | east 43%
46% at | east
| east 50% at

57% at |east

at ast .65%

25% at

| east 29%

at PEHB$2007/080589
36% at

| east 40%

at | east

A47% at

| east 51%

ueﬁ&esl I%Pa%d 3% (ﬁatnvle@??(ﬁn S&anftho a@ﬁ%equence of the

58%

qﬂgag%gnggeo/ ) S on-E-cadherin

at |l east 76%

at | east

lrvs%neamon withran7Begadhering ghesterrgddagment” or “portion”

L B o S RFLA0 . e

embodi@8ify, tht télﬁﬂSﬁra@%}&" at “pezaei” DO2Ms atledsedsd, abldst @b, at least 7%, at
0, 0,

ST B B R SRR AP T,

15%, atqgaéi 1897 affeadteds}. 29940 18%Ns 1B4Y hode 'agfelast%(}a/@dﬂ%dsf‘ﬂ% at least
ol ypeptide. [0070] As used herein, reference to a

22%, atdgasyéé%t atlepstPefe, jadldgaso2 S LiatdeisoAaYs, fat begstelvlo,t dt deagp2§%0, at least

29%, RGP RRY T ke T HORET g LI 20 it v a teas

36%, ataékﬂsi; gg% af 1et1§t88f’/9fa$g@ﬂsﬁg9%eﬂtlbﬂ€ 46y a4 1950t least 42% at least
an isol ated Ecadherin gtl de i s obtained

43%, at 6ot Ao gt IRE %% rah 4! H°ar AdPeshddife apleatiutRte.ot 1cast 3%, at least

50%, at"%ezfs?ﬁh? 5{‘1&5{%‘21% & ll‘e%arstsﬁ"pl Lt%és@%@x BPFe%tess% at least 56%, at least
epithelral cells’to t he presenc

57%, atdeasalb8¥tt ackhsti 39, aTﬂqap‘st@%phtelaasa@é%y lae]edst @l% at least 63%, at least

o4, o JERL B Bl 0 KDL LLRBENt, o 5t SOOI BB, o s

71%, atRédst 78Ul af leYstPes &k (& Rept hiRafias RNt AIkMM50ACideast 77%, at least
sequence corres& onding to the naturally occurring
L\

78%, atpeast ooy bl loast|88cn ab keast 180,01t I€ast Befhent Inast B0T7 1 leaﬁ 84%, at least
85%, atﬁgag? 8%‘%0 %P' ferars%rhtﬁ/& C'fltt Ii]easfJ @fg‘ﬁsaet leas%gbat %9 erase[R}OMj a% least 91‘V at least
refers™t 6 a“clonéd ex 'd

sionr

92%, atQéasDbB%ﬁUléhﬁ@@/ﬁ%t I@SP%%I ﬁﬂedﬂﬂ io6%%, Iaﬁlela§t(ﬁ6%@d least 97%, at least
ow ng cl eavage froma | arger poluzepepti de or a

98%, anﬁ@ﬁ%qaéﬁe‘?%/haf the Sulbienethdsradherin @olypeptifi ng sol uti on
and/ o S

[0070] S15 %ss ledi Oh ‘?gr ?eef%gﬁé de af}{)gfyﬁgiic& :@H@éﬂ 1ozraﬁgl§80nal fragment

thereof, t dmebrecwsi pe@tld@snbéﬂtesemfaceﬁulthaJaéhermcdmrpmném) edb iwteH asnfunctlonally
ren 2 used the term'

cquival b 4T AR O s oSBT G Ui HeBHSA BT

cadheri® bé[&iﬁfe% QJbtd‘n‘i‘&it by BoVitihb thdexRlerEl Eleﬁ%g‘éﬁir&fhc't tof iEScadherin that

deened be an "anal og. Peptide anal ogs I ncl ude
results folleivdage em@gweﬂﬁ spithehialc kelksr to trepsn énl the presencgeel digdlent calcium.
. f f i d n(s) d I 0
Trypsin che%g%ge &ﬁglﬁg alg Eﬁﬁrﬁ%g%l (8% li]j)ffragggr%fcgﬁ; IcaldheH rcéggn%l‘? cfl portion of

the extr@&fellﬁlh@&iohﬁﬂﬂThﬂl@ﬁ’ﬂhimf)ﬁ‘)lculé’rljd preferged p@ﬂlﬂeﬂias @h amino acid sequence
protein or nucleic acid sequence can . include a
correqung@]t@ﬁ e pHw@Hy occurring proteolytic cleavage site of E-cadherin.

[0071]

ﬁ an 9solated E-

In some embodiments, the phrase "isolated peptides" refers to a cloned expression
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is not currently known to occur el sewhere in nature
(except in allelic or allelonorphic variants). Unique
WO e@giersEs act as a "signature” of the gene orPQI/USMITI080589
fromwhich they are derived. A unique fragnment wll
generally be at |east about 9, 12, 15, 18, 21, 24, and
27 nucleotides, or 3, 4, 5, 6, 7, 8 and 9 am no acids
in length, respectively. [0073] In addition to the
foregoi ng, tagged E-Cadherin peptides are enconpassed
product'oT1 atnfiBleRY RFEBH oli IHEALRIY, a HOBti R}ANBA & is518EE 'T@l'l(ﬁﬁﬂé cleavage from
fusion protein fragments’ corresponding to specif
a largerapolypeptide drregemivs thhat 5 sodheeized ape usogneidical alyd/or solid phase

pevride JiRheED s 150G i 0 awBAE @%t%iﬁeé%?f%% the entir

contents%'fﬁblh@l‘i aR) i rhﬂédﬂi@lﬁ:ﬁﬂ bleseferstteh as S AL L L L
L (SEQ I 2), corresponding to am no aC|d

[0072] r eS| dﬁésusgd iaire(rmh!e 6@BD3peptidachnglea” Feises Heapeglige [Wlw@bashares a

oy T Gt TR RSP oL ICI000 B B SO

analogs Bn@dirEaysidie. fra@n&mtsi" nehicid ect @ragedVidl or 0G3Rd fecnni functional domain(s)
06302 | ens A¢fjn'ty Bi oRea nts whi ch gg
of E-ca Pnp?lymﬁ{fr? riuaghiongly WI@ koMt f}la pgraery of functional
domaln(ﬁ Qﬁ@gﬁlﬁﬁé f}agﬁéﬂt\b?g p?(;t&motr hY@bicGcll @ gl%ncg @arplfnclﬁdég%a%ment which
unman vul va carcinoma cells. Antibodies to MAL
is not cmeetrekytknawnap pxcgm qlm[v\éllelye i 20tkOeexEeptad hﬁclucnorpalbaﬂcgncprphlc variants).

there a denonstr.ati eavage .
Unique GHEEGTRE Ba SRbRuke, S8 SETRR IO £ biRks SRS Hrived. A
unique ﬁri},ﬁn@ﬁkxhll%@ﬁérac;ebmnem aydude, an lisnngtxg QMdﬁti@ﬁ nucleotides, or 3, 4,
at hogen defense by acting as a decoy receptor

5,6,7, é@dq%ﬁ@al%?éwé.lw@ r%spectlveb/oos) Infect I|nmmun. 71(3):
[0073] 1580 d]i];ﬁ?ﬁ]%ltl(ﬁct%qflg 'f&g%é{ng, dd d—@ﬁﬂ%?@é&iﬁsﬁ%@ encompassed in the

erin peptides
present da@nna)ﬂ)efohermme réd:dmiﬂna*ttlfuﬁbg/ praveie fofgnenti coareypailing to specific

in the art _can readily identjfy u ue fragnents by . )
amino agihyhegion Q% Evariheh e &GH%Qﬁr%‘Fhiﬁ awa@é@ FosiexEIce Fecalibgrip peptide
fragmen@sn HorPEsBhifdifle 36 AMENE 8 dS Hsdht D0 GO k@xﬁﬂ)lﬁﬁam() L%aﬁ&%‘%ﬁﬁheﬁc peptides,
tional Laboratories, USA), EMBL, or . A

such as Srﬁ bueLflrlagh¥rit S V6 ba(SEiQd@ %Iﬂl 9) wgeﬁwondme tto esenepdced residues 9-21

(MA1- O%%]’asr atd ‘Bﬁﬂg@?ﬂ%qb%?b Br a ilad Eefa)glg}] @Pﬁ: ﬁfﬁr(‘j %g corresponding to

amino aanpfe@l@iuad sol4abyMA0e63 (Bl iffdne A ffiflity BRoRaaberitd) amsoalﬁqudsd are MA1-
fications of the foregoing peptide and or_peptide
06301 agd é\%éé) édhimBuneasas (i tiHoltBig E%Eemswhl% Aiecahhity puritied 80 kD

extracelﬁﬁ’e?fefc}%}%rﬂé:nt%1 Yt @ellcﬁlv re1h Pc?%gk@% gﬂﬁ% gﬂgg g 8({1 % S f eA-43|? €human vulva

t he l'y reactive
carcmomatdella cadhiodies, te MA]-IGA0E-desghen a{ppremdlateﬂberlébykDa E-cadherin
[ cadherin frombinding to its

protein. | ; dgtﬁ\grtnll& Cgem Ry ya demonstrating that gleayage ?;c Tg]g ng rextracellular

domain loR G- LB GO NSBY thatceN BuiEaRsthhy plovRiRSan iBRatd@bim 85 pdtheSA defense by
pepti des coupled to other proteins and/or matrices,

acting ag, agdecoadggﬂp@d Fernandrotla §ilsushek.t (2083 y/nfeqhdimymner |’7&:(3) 1580-1583.
Accordl?g Co%%f:c?l al y a lall%lgtlie rlﬁ) ZJ%?t?%e‘s &n %rursleg in the %%Hloﬁs describe

I pet enDc
herein. Alternatively, one of ordinary skill in the art can readily identify unique fragments by

searching available computer databases of nucleic acid and protein sequences such as Genbank,

(Los Alamos National Laboratories, USA), EMBL, or SWISS-PROT. A unique fragment is
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atoxin (e.g., ricin) or a reporter group (e.g., a
radi ol abel or other tag), are enbraced within the
W e@ehirgs of the invention. These and ot her NMeCHOSN0ODH80589
coupling a peptide are known and avail able to one of
ordinary skill in the art. [0075] As used herein, the
term"functionally equival ent peptide anal og" refers
to a peptide anal og that retains function, for
exanpl e, such an anal og is capable of inhibiting the
particul iy didpg @dr ék'&nﬁ:ﬂec af ﬁérﬁﬂ%ﬁoﬁ%ﬁbﬂfﬂ abbdibd oV id E&etk}l\(ng genomic
conpeting with E-cadherin Tor binding to another cel
DNAIMQDNAﬂmnﬁkBy eqU|vaIent pepti de anal ogs of E—cadherln
are i |f|ed r ex le,. .in.in vit LS, screeni )
100741 302 & 5P Azt B it iny e bR RS Mghdcagjons of the
foregon{é%dﬁﬂﬂé Md orfpepBah idl si¥REh 8t athdadh@shOdephRinveRIM GRldsSential nature
assays are predictive of the ability of a
of the imgnden| Eot exanihe.the pentides af Hhesingention c\an\b@ specifically reactive with a

cadherlﬁo‘ce ag? &H ﬁ%}gﬁlﬁrc N g&% rﬂfe%é Sﬂs”}f&%}uﬁg Lﬁﬁﬁzﬁilhlglgﬁ rf]‘ o?‘Pf)l ﬁllg t8 s cognate or

ligand. Aheorémfgryaa‘elsl mt@ded:lMIpﬁp@desEﬂdaddﬂebmsrervafmagmnhﬁlooﬁ as well as

e extracel lul ar donmin pepti de anal of t
those p%&l@?%l)é@m?‘%ﬂ @rgtasrnﬁm%?m%w@?rd@aﬁ%%te & ’h@“ﬁ&gsﬁoo@es"hd support (e.g.,
polymerﬁé %@&ﬁ&o@t@gp@fé@b?g@ad@f 8 caaRaklfecfe (eRNIKRIAIIOImpet hemocyanin),
hesi on between at [east one E-cadherin expressing
a toxin (ﬁeg | rigin) of & reportds guwipd e lge ragiadioldbebasetheatag ) @rcaembiaced within the

substituti " refer am.no
teachingd o iRMATHION, - BrreieCORet Pufogs B RuPiEip nrtids, apey novn and
availabl@ko SheZ6f Giak§GKRT inghé 68 Of the peptide in which the
am no acid substitution is made. Conservati ve
[0075] subst 4\t wepdhsredt. heitapn adinggonallyl eqrevalemsshaptide iagpleg” refers to a

peptide ggﬁﬁ%%ﬁﬁgggaﬁngb{)ﬁgcﬁw féﬁl Q%R}Q’anﬁﬁ\@c%ﬁoggs (%',pgtél%]gﬁ\)\?hlbmng the

b1nd1ngidf iah ]K,cad:h,enaruipH,ssmg)ce]AnamdrcG)y ‘¢§>mﬁetargjwfﬂ:1 BregdhQialfiek binding to

another Cﬁll &EIQC%(IPI{Q, Iy Eﬂl?ipggqlt&ﬁ&)gg g]@[l Add) If ;Eju??gﬁ érg?@%t@éii ! tlore gxample in

in vitrol s‘é?eréhﬂn%yds% s"tR&t FURSrd theSdbMit) At RO |p¥]9t?(fét hfess {J‘ﬁ'}n‘tﬁ‘trﬁ cadherin-
|np0rtant or aCtIVIty or structure. In view of such

mediated @dlmmnslmhweqnmlls Kuich @shags are peadicive op thedibdity the molecule to inhibit

this adhegrégglga\g\ﬁ% ggcor nglg ac"ﬁgnclr;@z%ﬂ &/ﬂgiuw% Eeé)gfle an?ltogatof E-cadherin

includesaCut Vist ¥otOlimsfedl Ul Uhe extrasdliildr adonpdift & BScadh¥ith, Sﬁagrh@fﬂs of the
in the art may 6Et for chemcally simlar am no ac

extracel kilggsqqmiaip |a6<i11§ewt apglags of dh erteelvyodanse. rAyided &taﬂ ghe peptide

fragmen':[sesc‘lk&i ua%ﬁlog OaQ% 008 of Iﬁhhllbﬁfﬁg' Qdﬁeg%naﬁétwgép a’?llesagt one .E-cadherin
analyze 't dlnenS|on structure and am no acid

expressing queneviirn. r &b aﬂse(bherbm t'batsestti ve honire amdssuhstitaﬂton" refers to an

) 0 tides...In view of su i.nf ormati on,

amino il HERR; ol opnBonilsst S rFath Chore 8t 217 GhmgRierigics of the

peptide § Wﬁzhekﬁé miRSA Gy 8$bsRfutidn RO RE AL eVt sub88RB6Hs $Camino acids
its three dinensional structure. In certain

include @nltﬁ@@ltmmnsadem@ngm the enldlmiu@lh@n@ptacrﬁéwlémndh@ faltpwing groups: i)

1L YR RE ¢ alaangss Qi ng) A%hH d:85'SIHEST. RORILA! R and vii E

he “sur
and D.

[0076] Additionally, one skilled in the art can review structure-function studies

identifying residues in similar polypeptides that are important for activity or structure. In view of
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protein, since such residues may be involved in
i nportant interactions with other nolecul es. Mreover,
W@r®Inkiotd ed in the art may generate test variREI/ES2007/080589

containing a single amno acid substitution at each
desired am no acid residue. The variants can then be
screened using activity assays known in the art. Such
vari ants can be used to gather information about
suitabl e variants. For exanple, if one discovered that

such a ot RARES the sRilka’iiGHl @h [ﬁfgaletothQQhﬁi)oH%%edéfearﬁl%éU(chcf"i%mdues in a
I n destroyed, undesirably reduced, unsui t abl

protein alnzttmmteypondanol amine aviid messdish lmportamtg@r cahvibe oa\struded:. in similar

wor.ds, based athered from..
proteins, Do SR R BRSare 837 R0 AL hBRBRIR bR g H T RGT spd2gjons for such
predlcteae@gbhmdﬁﬁﬁrmldlﬁestdnes am no aci ds where further
ubstituti ons shoul d be avoi ded either alone or in

[0077] conbl Rag lgHedvin tegrtean ahio analyga she thogdmensipiatispctafe and amino

acid sec%‘réfé%nﬁl' Je%lﬁog;fg gﬁeag g{n 8{}1% Bas\{rﬁll?r ﬁ&y&e@ﬁgésl\gn ?:VJ %%h information,

one of ddlihary s&fil ini the Bﬁ@ﬂi@qhedﬂt th Al didfent G @ohired acad re’sfkﬂé’ﬁof" a polypeptide
Bi ochem stry 13:222-245; Chou et al &974, St

with resppe{dp dnfhueq Jimensionyl syustire. Iirgsiainpmbedimentsgoneagilled in the art may

choose m%’z{keaﬁﬁl@ﬁl chAh&R%0 MRlino g&l@lresﬁﬂlegf%réhﬂé%ed Q@Jorﬂheashrface of the
9, Ann. Rev. Biochem 47:251-276, and Chou et ,

protein, 1@17(9 sugh gphigrees may bgen@ﬁVedggmmmt@ow@crac‘@@mpwttbrother molecules.

Moreovgrr e a']%slll‘egir gneglgr éli:}%}il ?%/F?%tl gsteﬁtgl‘énﬁ; gadmgg a single amino acid
substituf6i i &lch Rigsi SRICAMEB Y dStesibgd. lI'h@ viafialta 8@t thep @R sBREMIOGYng activity
nodel i ng. For exanple, two | ypepti des or. proteins

assays knpyp ip alweeara b yariews Faebe megﬂ tpatheeifematinn 3ber suttable variants.
| Ve QY tha Oh pft

For exall Ygdclt?u rng | d[%éggéﬂeg tlhgt8§ %}Ilﬁger%cg %Rbc‘il%%waﬁrﬂ o‘? %;éﬁietse'sﬁhg 3sulted in

destrqunlc aindegirablyr ueiioed| ordasabialsie dvasitpr cariatesd wethhauvheal change can be

avoidedprﬁlgﬂ %%%oﬁ;%@%cdd?ne? {)]rglgaq: gta]h??cr:egy E{S{ny Blt q%g‘érrl] e%:lge%ments one
skilled " @kedrtnceﬁl &hbi W}%H%ﬁﬂlﬂ@QEe ERiAD 8idwhertORPtheMNifstitufiehd should be
Res. 1 244- 24 It has been suggested (Brenner et a
avoided k0o, al@wrcrr in @pmb@tatlmvvlth&ﬂmr mupat@es.- 376) t hat there
are a, i m¢t edn nber ven tide or. ..
[0078] or ot el n %nt&er tsc18 r%fg IC gutgl}cla 1|()r(1:sa|ha\ﬁ%|k}8%n g té&) 98 tlhe preclilctlon of

secondaﬁﬁ rstt@&ttilfee$eBGMGulbe$996 aSoiVveR, istBURLAI al2puedi Chberet al, 1974,
ne _dr amat i aILéanre accurate [007%i Still
thH

Blochengslﬁ)é& |2a% Zéﬁ,apk}@u pt‘n@l; 4y lﬁﬁ@ﬁ{l_e@ésgﬂf et al, 1978, Adv.
EnzymoB RE 1e6S AR12BRIAIS S st RASE Phi 1B %mo llir% epRERNh AB-251-276;

ese types of non-peptide conpound dare t
and Chbypeptal d&O, Msbplgs!" JoR6:3pepBit ddiremter, c«sjmplﬁﬁeplﬁgmtseme currently

availabl%—%%éds&iéd %@tﬁl%éﬁ]&ﬂ@ éﬁ%OSng,%r%aFt\r/uec?@rg 8$neF \r]nelelztﬁ/gg %? %(ghctmg secondary
structuré”g bhdedPupottHotbl Sdyambniak P Pbﬁéﬁﬂlﬂﬁ@ &b of%eﬁtﬁfe@ B?ﬁl%?ems that have

for any purpose. Such conpounds are oftén devel oped
a sequengetidentiie ofigtaist thrormdbaviedOzeer sibilaitty| saeaterobian fl@né often have similar

t t | |
structur%:> etgéélg%le{n"@gl ce?lt éljg%%kl’ll af tglsﬁatr%tggl sﬁlgl@tu{)e}ef dglfsag%aj gpov aded enhanced
predictadil8y nofl aécdnhaiyapﬁeuﬁtu@ thlpdlth@hﬂiea@bte@tlal number of folds within a
polypeptide's or protein's structure. See Holm et al, 1999, Nucl. Acid. Res. 27:244-247. 1t has

been suggested (Brenner et al, 1997, Curr. Op. Struct. Biol. 7:369-376) that there are a limited
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effect. Cenerally, peptidom netics are structurally
simlar to a paradi gm pol ypeptide (i.e., a polypeptide
W@ b@v/ o84 a bi ochem cal property or phar macol oRECT/EBE2007/080589
activity), such as human anti body, but have one or
nore peptide |inkages optionally replaced by a |inkage
selected from - CH2-NH, -CH2-S-, -CH2-CH2-,
-CH=CH-(cis and trans), -COCH2-, -CH(OH)Cm, and -
CH2SO-, by nethods well known in the art. Systematic
number ¢ BSHY IﬂJ{l LRRn %Bly%@ﬁld%rorrﬂ?&%madﬁdr{ﬁata&fcg% Siticd RAMREBEYStructures
sequence W th am no acid of the sane type (e.g.
have be@h teyaiverk simctptahpeedistion gl bn@)rnmmbacaib'edom ncgeEteai n
enbod nts to gen rate re sta s. In.
100791 St S0 Botilier S gl ek PG LRy ok fplosous to

those oﬁ&ﬂé’&&ﬁﬁlaﬂi péptRlebSthagy |ty'ﬂ}Je|s Yofl ﬁi@ﬂ’lbélﬁﬂb &Qﬂﬁﬁlﬂé Uaﬁe termed "peptide
sequence Varlatlon may be generated nmet hods known

mlmethSnOIt thepademioRitiey’. Secd @}cagr@hl%ﬁgéév llrngeRekﬁ 2BiV\sbpedn Freidinger,

1985, Tﬁ\;S €§32 dnﬁ@fagéjgtaatleqb@fblew%’ d@hern?fii%rl%ﬁg fl%fl corporated herein
i°nt éf nal’ cys

by refer@se cfueswgapaipb& of Smhmmgpwﬁdlsaml efter aikveiolsadl fwmhe the aid of

br g ges mhlch C %#lze geptlde 080] As use
computffiged folockdfo 9Bi 5 afimsHCsE- DR | ﬁbm?t@ragvs similar o
therapeﬁtf%aﬁ‘y REBLI PeptRies Qﬁegl 6& rl‘ls&h% pk&du@é @SGMilat rtherzﬁfeuﬁi'@ o M2Ephylactic
froma specific cell type, and which specifically
effect. Gernajhi, mgumwmqu striteallhetmiar tue pasadgn pdhgpeptide (e, a

ot S b B B BP0
antibody, Mu€B&ve bneSor @[br@p@ﬁfmeafn)kamt(@ﬁ@ﬁal?i eplacginat zﬁhﬁ)lfage selected from: -
Ecadherin. Heterotypic cognates of E-cadherin

CH2-NHs efdf2-8s EEgeRes {(HTGH s randadpssi d%p@‘gl%aﬁH(QJ{)CHZ- and -
CH2S03 9y&hLY ?ﬁs Lﬁﬁy\!\zﬁlﬁn #Hebarrtars §€m &J%J%S%HSE P8 @315@81% amino acids
dsgéss e abi F ?

Ity o ecu ecul ar
of a cohsehsuarsgquerberi)h b D-omihd adié dof ke sahetyget e@n Dflysimoin place of L-

. bi ndi n rtners. ically, the binding tners ar ..
Iysine) g & UpE P Span fqn}ﬁ)ﬂdf‘ﬁ}e%%/ 0 BergiemaHotHale ReRgdgs In addition,
constralhécg ?@ﬂide@ CRRPIsingeslicBh RMsutesatiRMr 4REb&Altal¢aBetiRaP consensus

whi ch naturallg expresses a binding partner, or
sequence a'ﬂrlhieonamesew griectied By mretlied$ Soew imtheqrh@ivg &Gierasch, 1992, Ann.
Rev. Bzc% net%lc%{} ¥nc%|e(§n(%erar1t%9 here1 eB( ST Sez%ctg:}e%gngn%qlgﬁc%eﬁ%{é% eﬁcamlp%eo by adding
internal R§stainé lregdurd’ capa/l\ﬂ‘é thdrmfr%r ﬁltl’aﬁhoﬁaﬁwaﬂﬂis&mﬂe%rid@ai whichdSclize the
to another, e.g., a soluble nolecule that binds to a
peptide.r ecept or . A ligand as enconpassed herein can be a
[0080] het erg YR dGeRi s a;g %@{e 995@&1&3 of%- Fé&fl’l%fi%g'ofé b Yoa ee{)tidg or protein
eqU|va ent pept’i ment~ or analog of the Isoldte
that is freteat od,ypi derived ddine ri Speclﬁg natleypgrand wlgkh specifically recognizes and

binds toﬁ%t glnl l{)ﬁt?{ lggtftﬁﬁ ga:ni?%al thryg ggmeigf:aaﬁ?grqlb g)gérg%;g}g <Pe. ICFor example,
Whittard re"f‘gl'lmmfr& r4e8eO@at o BP|nfegrfi is! exrgélggrlsh&%%/pﬁé cognate of E-

E- cadhe As used herein,” a ce I ng
cadheriE-Haetogmpincagnateh ef detddhsrin ﬁaacmseﬁilsas réagaatsiions vaso adhesion assays
‘r.ece escrib

for screﬁgp%pﬂ)tl?ﬁumg a%PeShSu%%E%pB? aEsaellgl%lla g{‘sldgq%‘%pﬂmé o{" a n(le(qecule (eg,a
moleculBf BbREY RnfEPDOGI ABMatetthe iKBGEISPbE RIOBMdnR BatdeYE Y pically, the

binding partners are cells which specifically bind to one another via a ligand-receptor mediated

mechanism. The cell can be a cell which naturally expresses a binding partner, or can be a cell
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and/or specifically. [0082] In sonme enbodi nents, the
agent described herein includes a nucleic acid and its
waeleadaoedsam no aci d sequence. For exanpl e, a nRCT/ER2907/080589
aci d which corresponds to the extracel |l ul ar domai n of
E- cadherin, may be used in conputer-based nodeling
systens to predict the secondary and tertiary
structure of the extracellular domain. Such
conmput er - based systens are well known to those of
which i9f£HsRRENM G tokHerwisB obliicaly alffed BlckPRAL thd ﬁbi‘rﬁiu‘?g(eﬁdrgfér.
Based upon the tertiary structure of a rece
[0081] pr ot eTlmg agent pspeyftidenlepubsd heeirt can denbé ﬁyhgadd nethialy refers to any
regi.on jch i |nvolve i ol ogi.cal activit
molecule RS froforbror SebFimueds MR RLFR b iEY. A tigand as
encomp¥4ib€ Retelit baide @ﬂlef&éﬂqﬁctﬂlbﬁihéﬁﬁ Uetne aaﬂ'ﬂlﬂét%namleqtﬂlval%ﬁt peptide
capabl e of binding to it can be rationally designe

fragmentt rprt gjakogng the es&laﬁ%yb@t@rmplpra“ycweaés%n@ta ®hidc Pﬁlhﬁmr%,cellularly
expressfgg e[hgggd(l:%tw %ef%{ot eg Icr(])gﬁ et? :og ptss u PLt cﬂﬁﬁ? gl[uv%\ﬂhg ge}yﬂde fragment or
analog. | Sigepihd .at Rra@ldcbnetllgand@i Elathenint | Aeufeddedsn m {:@Dé}ii)]reslslmg E-cadherin

S roces differentiation to definitive der m
on the GE{l Sy eﬂif‘é’df?lﬁiftl%‘rs&é|a§|rer?ﬁpt96$51‘}‘?gh%rtfbrrﬁ€’é‘fq> s QiR TRETORd herein

binds t@ MR ehBE E¥adfbrid han TChR r&HHRCER B i n¥nt, Th@Rec@PBH Binds selectively
sufficient to pronote differentiation to definitive

andkﬂseﬂuﬁdéan C}omﬁh factors of the TGFb superfanily which
are ef ul r ducti o finitive endoderm . .

joos21 572 etieettiodiiFeRe AR ai thadingt ettt Bbed BRoHshcia and is
deduced 4minOAEi dReGlcs Ebr dkdrhFleenhicdit 8Eld WHREESHRSporidd € the extracellular

growth factor is selected fromthe group conS|st|ng of
domain %E&]adh% may e Asechiat capuiarhassd merelng sygms/to pradict the secondary

r I

and tert&épwtér@%&’;ﬁaeé%pfrag o‘?ﬁzﬂ? Sdl\éﬁl mﬁ@%{'ré—%g &Flﬁins At Ewell known
to thosecdldréinardyrskdkint the Iartcbffrﬁtamahﬂlrugtde&lgnp]Bmé&pels the tertiary structure of a

receptor gggbégggtgggg%%{l ggﬁﬁy bl? 8@%19@&? nga %%grg é’%@?lh is involved in its

biologicaP ¥V OpDhY RIS mati6R %Hﬁ'éjssorscﬂﬁé? @&p@ﬁ%\bhl&ﬁ%(ﬂ)ﬁ& »Or mimic
differentiation factors, and the like, in the context

this strugfure ahd/ar wdichrare eaptibld onkiddimgdp at canelﬁeeraslon@llygd@vgnhd In this way,

(s, t hat dto th or

new confils B8 AP Bt i etk BTl

will act@s € mbe inHiGiSRH bf 1he rédeptoeut Lighr@d. or medi a. For
exanpl e, growth factors of the invention include but
are not limted to a "retinoid", which refers to

Productf%%tdf‘i‘j%hmt[x/%tﬂga%erﬁ{ retinoic acid as well as
of these compounds. In a preferred
[0083] enbod]nrmnte prbdfeesels,edlffﬁmndam(m tloeieﬁnnnlve eadoddrm As xyu‘mm/teh by providing
ctor also includes gromﬁh factor,

to the Smnb rcs%wagttlreg% SUAvhs f&Eth rof ﬂaﬁ T%rrwer amily Ha an ypet égfﬁcwnt to

ct |y le fr
promot(%l{l1 ?fwlt‘ t1 at‘rflonc%n%ef glmvrﬁ:genggéqga: }oﬁ Eacgéégg theﬁéﬁﬁr ’m11y which
are usefiiob theﬁﬁﬁd_'uctiﬁﬁgﬁg defF(E9 erRIGdb@: are selected from the Nodal/Activin or BMP

subgroups. In some preferred differentiation processes, the growth factor is selected from the

ec?[hq gy ot f)%and or which

group consisting of Nodal, activin A and activin B. Additionally, the growth factor Wnt3a and
other Wnt family members are useful for the production of definitive endoderm cells. In certain

differentiation processes, combinations of any of the above-mentioned growth factors can be
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FG-I | , FGF12, FGF13, FGF14, FGF15, FGF16, FGF17,
FGF18, FGF19, FGF20, FGF21, FGF22 and FGF23. In sone
wepiotirent s, "FG- famly gromh factor," "a fPOroklas080589
grom h factor” or "nmenber of the fibroblast growth
factor famly" nmeans any growt h factor having honol ogy
and/ or function simlar to a known nenber of the
fibroblast gromh factor famly. [0085] Wth respect
to some of the processes for the differentiation of
used Pluripotent stemcells to definitive endodermcells,
t he above-nentioned growh factors are provided to the
[0084] cel | sSAko, ahasedt lregeigy Gantoerfamslycadsledi’ eopypesedst stich asprowth factors,
. ultu at _concentratj,ons uff|C| nt to pr te .
aitrerenfflorb s poe Sent® ettt b it of PhaUBiEmedia, refers 1o
growth f-‘a%{dr§ tHa® aﬂ:eiddﬁdi té ¥R QNdRder ek {ossupbfénﬁﬂﬂﬁnﬁécﬁﬁlﬁﬁﬁlﬁ§ or growth
t he above-nentioned growh factors are present in
factors tpat may glreasyebeapresent sherrutate @rmestia.aF or eepsip @t&swtthactors of the
/ t 113 29 2
1nvent10[ﬁq]n de %Pt Ifngéa}l;b:t lgggegttoéb rﬁgécmi, vgl%lclil g%‘é{s tggoﬁﬁ#ol Ig;tlnal or retinoic
acid as Wg]/l ad deratatlk/eiaﬁtangbﬁ tl’tesd@@np\@’nﬁh Irazt pﬂemﬁ:ﬂ catbodimé&®Qhe retinoid is

I t b t 300 ast_ab 0
retinoic ﬂgydmA géqwqhsfgétf)r 5(8 lfp(chgi@@ angﬁlﬁ fa gr% fagtggﬁ% a %866)12181: growth

factor” Blgj‘rmembét of t%@??br@tﬁé’é‘t'tngQ’a&gf fﬁmllya’tlslrﬁé’aﬁ aR PO se%@& from the

ng , at | east about” 4000 ng/m, | east about 500
group caggistingoof koiFe, Fodid, &6dit FSHGOF@MFGF[@GKEW IFrGlb%ch@F‘h FGF10,

FGF11,PEGFEPS (SﬂaLf géff%dﬁ(éﬁg%gﬁ{ﬂ;‘féc efﬁ?};?f,tq?(gﬁ‘fé PRSRTY. PGEID, FGF21,

FGF22 admvmmt nogtk anbuditheh@CIIOGE fahey bRWRY &eltbr’0M Fibfblast growth
cul ture subsequent to their addition. For

factor” @& am@n@er Phéhgy ﬁémeﬁSf geavab sfagtah fyily emsped 2 gFvh factor having
Ysi t ,

homolo?yb%/%[%ﬁctﬂﬁ s1m1 i éé{tn aygx?é@%e(r)%?ﬁfél f&ﬁr@ggsg gg(‘g%tg J?&Qrof‘z{fmly.

[0085] SeveanmM@speabmJioneé ghthedays:ssealfouthendifferedaytsonosf @Ebopdtent stem

ter their addition. ferred proce
cells to ?ﬁ@“@?’%\‘iﬁ‘%’d?%tcs]ﬂ% th Depirrpiionsb et Sestory 3{rsPrghidgi 1o the cells
so that ttﬁbe?fov@ﬁl dhdtbQnark (&Lt UlHeUERRIr&f atd@hnb&littaivBs SNEIRHS! B promote
' celI's can be produced fromenbryonic stemcells in
differentigiiinunf ebieast aipegianedlidedstemr eaths dp decﬁngmeumdowwﬁepells. In some
process‘%:sg{]htggalbn\(% %e}étggn%fl(égg\%l@gfaapv atreS Sr%gerrqt i nlrl k?/lt[urﬁ 8? a EMeentration of
at least SbGAAP In@/mii, Bt IeTRbSlItTIDGTANAL, laatehﬁrabplﬁme@@s,at tdaet a‘b@ﬁﬂfm ng/ml, at
concentration of the medi um can be | ess than ab

least abgutgong(w}, ¢f leastabgutt A4 at leest@%www)ng/mbgéle@ﬁéhout 300 ng/ml,

at least ?ﬁ%ﬁhg@ n %f@l(()é(ﬂg)é V&@?%OP ggéhlagglﬁg% glgéttﬁo lg\égék/(m gsgl%ast about 2000

ng/ml, dtésst tbvan 3ﬁb©lng/nﬂ 60beh st /abdyt 4609/ rat &dastuabodt 3900 ng/ml or more

| ess than about 0.8% (v/v), |ess than about
ﬂmnaménééé 9$U§ | ess than about 1% (v/v), |ess than about

[0086] 2% (VI’nVc)ertaine}?r%césQé’snf(ﬁQ%Hlfﬁ/@tﬁl\éﬁ&ﬂ of l[)ﬁffﬁ)o{elfl@@teﬁ‘lbc%l'lfs @ %Gefinitive
(v/ | ess than about 5% (v/v), less than about 6%

endoderfry /og ls thes gboveamentinmgd gl%w(dv/f@torﬂ @ss rethaveda oot th% cell culture
t ha about v/ SS th n_about %

9% V
subsequ%nt/t\(/))thelf e(icgtl(t)rh aﬁora% pleI é%/é %ror)tls fac ory cdil Q% ﬁemovaeg in about one
day, ab@Q%woO\Vdayy,. abblit 8@¢Edays, about four days, about five days, about six days, about

seven days, about eight days, about nine days or about ten days after their addition. In a preferred

process, the growth factors are removed about four days after their addition.
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processes, definitive endodermcells are grown w thout
serumor w thout serumreplacenent. In still other
Wpewonswes, definitive endoderm cells are growCT/HS100E080589

presence of B27. In such processes, the concentration
of B27 suppl enent can range from about 0.1%v/v to
about 20% v/v. In other enbodinents, the definitive
endodermcells are grown in the absence of B27. [0088]
In sone processes for differentiating human definitive

[0087] €NAOCEHIMELHE FerfniR/D dHstdm ikicah 68 f@hb&ﬁfrhﬁ embryonic stem cells
initiated 1n the absence of serum a inth easer%

in medlufn corgaihing @dudedr serug whri mo kérke. gﬂmvi/emcefrmm oulturanomdxylons serum

course of .differ the s m concentrati.on.
concentwg)gnsb &2 Ibrr?ﬂ:ﬁfaf Pg} 'fl ? (555% i \9\{] t8ra!§)8}lt ?g’%p}/%m;f’gr example in some
differenBE@SHUAI0BeS&, ltheSsbinyth \@heentration 6f ﬁfeﬁﬁé’dlﬁﬂb@ﬂl%ﬁ@is&han about 0.05%
ferentiafion of hESCs to definitive endoderm c

dif
(v/v), lepssthipm plpeua Oeldo (V1. IRss Hsaaheat G oderhniesribian pouhe. 3% (v/v) less than
about O?fk‘}s E\PQ)e lﬁ%fs tfi‘a[}yab% W? 6'5?”?\{%/}, QQ@EAHS htgb%é 'O%s)d (g*/gé%ss than about 0.7%

nce
(v/v), leabghanabowfo. Mr(plve ntesxt thao afpsut Di99G (Vg Uedsnhar about 1% (v/v) less than

about 2 Vol Ealaal?él%éer@é\scfﬁﬁr 53@533% f‘VéV eéaﬁépﬁg ). less

than abéu@ 6%‘6//&3' feE@fh%Htab&It '7%(&@' les§’cﬂa¥1 Yb&utRYE (V/‘W] fes§ Hah 380@fo% V/v),
ferentiation. preferred enbodi nents,

less than cahoemt(?%t(wtyl) lofs Q@nmbpdbéi%r(af\/)eorde&sdthalb@b@utzm‘Vd Gv/vhg In some

t h rse of differentiatio 0089 i,tive
processish SesfRHTS e bolFrEL iRt Rlnode 3800 ot FishEh ket freptaggment. In
still othdetpaddesids PiETREE ndoderrh NRI1Pragddedvdih Se ngsérﬂ:btcbfVBﬂ In such
endodermcel|s fromenbryonic stemcells are furt

he
processese &ty fansentrayiopy, of B4 supptemgnpicare 52128 raqy byt 0.1% V/V to about 20%

L

[0088] 11/ 311, S@de peodesidsefbr E{FANSH & cORu MBS | dIfTHI tivie EMBGBERMells from
res

hESCs, ﬁ%"éﬁm‘éﬂll@ﬁg%%%gﬁf r@&za%é?zoo FoTe ) B8 AOREER O insulin andior

insulin-§id g%@xﬂﬁ extdvetheds o EodrE‘&Bieﬁ%%tlgﬁfﬂ M de¥ifin @OAQEABLM®N may be
production and/ or "i ncreasi ng producti on of hESCderived

graduall&ellnk:reptqduinamd@h tP Q@@@pteAsdeas@d d¢131r mrwval ddn iprefgrréd smbodiments,
d1fferenE§§88of hE oti,oua?eﬁ %gfgreg?gdg eI Ce Cell 1s 1n1tlaS i 1:|ha agéjenfcé 8fnserum and in

the abseR6! bf/ﬁiy%ﬂlbpl%mﬁﬁ&ﬁmﬁfs&lgr i@k &Qnﬁlﬂﬁh lﬂ{ngfUﬁIth ﬁBto@sf Bhe absence of
different]| ated cell type fromhESCs in vitro rather

serum apg absenege Off SPEP e[r@g‘gq_qmwgewﬁlgm %ﬁfulwlllfqgom {9Fs 1s maintained
for abo%e¥%1.tab9@[ 5 ab Og@telt Qnh, isBu s a[ﬁ?&lpo 80 1tRE rdﬁ‘?e?érﬁﬁtlng cell

initive endoderm production By pr ng an age
culture b‘cer ahecadursecafl differencaivor IIslplr@'erEﬁhdhb)mdlmentextﬁle eemengatlon of serum

nj c. stem cel n such enbodi nents, the
does no’a?j@ﬁ‘fd ‘iﬁjrﬂ?f%( r‘é‘&ﬁl&es‘foélﬁsed% dft]iq S her i n- expr essi ng

[0089] Cel | SpE@niBRE Nen@biet: cgmd&ﬂtu%écﬁ'n&%ﬂ' béRMsiont hz% well as detailed
Ecadheri n- expreSSIng human enbréonlc stemcells are

processeshion thdi froduasionidtdgtinitiye codedsoniass fiom enabiygnic stem cells are further
described in U.S. Patent Application Number 11/021,618, entitled DEFINITIVE ENDODERM,

filed December 23, 2004 and U.S. Patent Application Number 11/317,387, entitled
EXPANSION OF DEFINITIVE ENDODERM CELLS, filed December 22, 2005, the disclosures

of which are incorporated herein by reference in their entireties.
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with a nmediumconprising a growh factor of the

Nodal / Acti vi n subgroup of the TGF b superfam |y of
wQe@wpsact ors. As conpared to identically orPCT/US2007/080589

simlarly differentiated human enbryonic cell cultures

that have not been contacted with the agent, the

production of definitive endodermw || have been

increased in the cultures having been contacted with

the agent. [0092] In sonme enbodi ments, the agent that

I's used binds to E-cadherin. As described further

below, in certain preferred enbodi nents, the agent

inticeshy defitive esdmsleith ipecaductiobhjandfer ingrdasingdiiediction of hESC-

derived 20f act s. so as to ant agoni the E-cadherin adhesion
4?@%%9—2%—" oft2H n other preferred enbodinents, the
[0090] E- cadhefkdd Rdrbiagodirsied iffon® hPSEE I dpraducél ARt hESCs,” “differentiated

anal og. For exanpl e, the peptide can be an E-cadherin
from hE¥py" aed/elor MeXpdadyaslg celb panulrtiemdpe efly vt espssigngrrefer to the

i,y | | i 600- 7

o TR ARIEL AR G SR 00 Bl ¢ o

[0091] t he pDesentbodinvenntdfother plesdne ihGention vietates teetho@svifror method for

) .ncreasing the production of definitive endoderm as ..

mcreama%éeﬁ%i%zé@ Tutsdol wirehigion by Bropiiog BRacAGEnt crl cyiirgcgmprising E-

cadheriﬂ-@ibrgﬂﬁlgahlﬂﬁan |eH1b?y(9ﬁceEﬁH ed 1 Mo AL AR RinboliiAGenfE Rl ab@1 inhibits
chelator is a calciumion chelator. Calciumion

adhesiog ] the of-sadiresinedxipeessiog bieHsl toadach wthérn &/nderl ewthi vendnagns, the E-

s

s e B S LS ML g o e

with a GdFhHMdnSpReld Qr BRAth Hha¥e Rr CRE PRI AL YRSroSP dftthe TGFP
can be affected by pH other ions or co-ordination to

superfapilptodigngwthl fagiads, Ast compened pr obeatisaliysomasimelady glifferentiated human

i i bri T | ¢i hel at d | , .
embryofig el st gt ety Bt hortasge B (R0t MBS dhtiony definive
endoderkfhwitl hdvedeentincldaked iatied duljurds Hat laa@leat edntadta] wiR Rl A¥ht.

When the Kd is very low, it is a high-affinity '
[0092] chel alioyonts erabodimpetsctheagemrthias usechbighs énbesddertp As described
; el cl. . ; ) N
futher Q1 FPFYHPL el el el e Al Sl PR bgr ol binds o
E-cadherincdnddects e by ke nedpaiizd dleckcadieeini alhasion fifididA) landher preferred

envcih SRBLSLA AR SE A ST IR L campt, e

peptide 8¢ Beamh ERASRrIEHERTIE Lote YIRS B AUR-GONSInSEdthBel@fllar domain at
1,10 phenant hroline, diethylenetriam nepentaacetate

amino aCIPTPAYyesiHParORE hhphe Ensaldbered(Sdi@ HeNQ:&cetic aci d

( HEED di.am nocycl.ohexanet et.raaceti c,aci.d (CDTA),
100931 {05 SHTBREN diy Y AR NIRRT P Hage] ethods fo
increasif€ tHé {rBARTION of ABfiELiSO el deSR s dEIeFibEEABBMeEvherein the provided agent
conbi nations of such chelators and salts of such

is a meghdpmchelatoradna sefaeedugpbodipgathematalde chglaior is a calcium ion

chelatordida?&hl%qoﬁiipﬂ%%f?%%%_ﬁﬁlie " lefd c@l%uir’? ?rgbp?%@(gﬁ/e'tvgai gﬁ]at is, the calcium

presence o e presence o In ture
chelatorghdi @ highdu efmitt Her caciomnthaatforomyodthE&ad¢tal cons. Birglsento. calcium is

re selective chelation of Ca2+ c be achi eved b L.
performg@iﬂﬁau DOXI RS AP it 1 SR DD %%@Fﬂx Pﬁgm@?r ¥R AT Agroptination to

proteinsC BPIAY dtOITRAD LN @ RSrers®i(E E&uiliPfuth NtrhaeRkiul, @hélMtor and complex

concentrations are related by a dissociation constant, Kq = ([Ca®'] - [Chelator] ) / [{Chelator-

Ca}complex]. When the Ky is very low, it is a high-aftinity chelator (i.e., the chelator has a high
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usi ng other calciumchelators is well known to one
skilled in the art. Hgh-affinity chelators trap
w@2000l04m8£f fi ci ently and the cal ci um chel at or SPCT/US2007/080589

descri bed herein are only illustrative exanpl es and

are not neant to be limting. Binding of calcium

di srupts E-cadherin function, which decreases

cell-cell binding and/or affects cell signaling.

[0094] In sone enbodi nents of the present invention,
tendenc%htg ‘tﬁﬁ@QaMunﬁ’)f oV R, i @i AOBM bOhidEr). it is a low-affinity chelator.

heri n-expressi ng human enbryonic stem cells and

Preferretihecailclﬂmer ehdlatatsi omcmcbp cthyldnedpenfaetramdetion atid s@i®lA) and

ethylendiRieo bR YSH BT HloRak &S iR Bt e gihgr el ion

chelatorBf Qvitlegs Whbde tserRcRgefiton ntha fdu@t cBBGiting fd 1t10emphenanthroline,
differentiated in a second ium | n sone

diethyleaptanineppntaacetae (PTP4) lwémxuﬁﬁhyl@ﬂwiemﬁ@a@memmm gpid (HEEDTA),
n her di TN
i FEIPRRFE ML LD CHNGE BBy s A AL N .-
tetraacese acidd BaeRii Ajncathodt so hetusab nﬁnlrt]sanmxﬂ)gzembu&ﬂtly)nﬁdﬂ acth chelators and
agent .. [ 0095] still _other e ment s .Lhe . .
salts of RD GRS CRTIDS wephr Gyirgelg 3 P RkEgeditfiegen of DE from
hESCs hf]ﬁ{eeﬁi%bé?lge QefEmTA V?h@?%&%r@fplig(ﬁ%ciﬂ e @iﬂﬁil/ré)hledla reduces the
i ncreasing production of a cell derived froma human
concenteaion \6 r§ia gme present! Mnmeduye cbeletot phga’ amaaéﬁrﬂchwcdwby using

EGTA. ﬁggrl{ﬂnaarnm\%ﬂggel b flﬁlg{lrggrﬂof E)mdl C%%g%%l%téyln%gﬁﬁneuané tlor(l)snieggc ra- or intra-
cellularll; aslgf@fthen cadeRneEelAGrE Bl Well aRdwwherdek nkilike iagh@art. High-affinity
selectjvely binds to E-cadherin on the E-cadherin
chelatoré)‘gr,gp églé;;% e@@lqnﬂaﬁl@d ththradsipm dglagars dascaped Rerein are only illustrative
exampl%i %@g{}g Efto:f] gt?ei)égtg ﬁ)tsﬁé Hﬂiél‘g% Flﬁhfgggf E&ﬁgllugl:lélgn g?snﬂ é:adherln function,
which deorpes séllgelbbigdingiahd/oaaffarts ail signalibhipdal / Act | vin
subgroup of the. TG-Db erfam| t her eb reasi ng
100941 Gt i rif 400 SRAERPHD PGS FEA WHAMIM. JoUsph BRVBiniathe agent to
the E- cﬁcﬁlehnf@( fesgts fiHuanacRbRBRicEBhY &dMisCarkt &8 8BFdretRESOstep can be
[ 0096] ccordlngly, i n"one aspect of the invention,
performf:dmen ﬁgesnmeclaqﬁabhe wawegeﬂ, et piefesteg emhwdmglts; tthe E- cadherln -expressing
human e ergbrfnlﬁg ell? Iapedf)rr(; with tge é:gaegl 1%raI f] i RY; ersnselmt en dlfferentlated
cad po yc onal onaP

in a se@‘bﬁlduﬁediuiﬁer ﬁi @omé fbﬁlﬂoﬁfﬂﬁén’@&héﬂr'stvﬁab&iubi ndgitfeaant from the second
. "specifically binds, en used in reference to an
medlumanlg

|Oéléfd)¢n&ﬁ>ém&?’ilt% s @@h H’@Fh“éfblsttbﬁ PN the sRcanddpesipm except that
the secoﬁﬁ AN Bbest 11f c@tﬂgh hody sltyl'b?d@(f‘cjl%eg? n (or epitope)

ave a di S8oci ati bn constant east about 1 x 10
[0095] 7, gemestidll d)the1a¢mlb(ﬁhambntak»ﬁml’le lihve:ntfkﬁl &ermsq&bhyledmn lire aigto method
for i about é?xlo 9 arti.cul arl | east gbout 1.x 19 derived
or incrgggie ALt ErdesEn HBROcigh e ﬁacrswgs BTOSEE Gy OhA cell derive
from a ARy BAY kidgh &llctﬁESC?gy §&ﬁ§dtfn'g“ahtageﬁr\ﬁtw\€ hlimk# @fMiryomc stem
and routine in the art for "exanpl e, Harlow and
cell (hES& ecultgnin bé’kmste@edlanazﬁ@r@m dlrey cWheIZbMP(ieks| af I8t iong E-cadherin
express1:_lgf ge?le naélébwﬁé%&)thwg%ggssell tlvac% ﬁg% ?{’1 319 gncf}{ gl ncnjlo %he E-cadherin
expressingOs%tl ganimedigcidhesiony @itie S@e@d}fehﬁaéﬁp)fesbmg dcelloto another cell; and

differentiating the hESC culture in a second medium comprising a growth factor of the

Nodal/Activin subgroup of the TGF[ superfamily, thereby increasing definitive endoderm
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one or nore E-cadherin pol ypeptide epitopes,
particularly epitopes unique to an E-cadherin
WEoiogpersd de or peptide (e.g., signature or unPQUES2007/080589

sequences), are disclosed herein or are otherw se well

known and routine in the art. Such antibodies can be

pol ycl onal anti bodi es or nonocl onal anti bodi es (mMAbs),

and can be humani zed or chineric antibodies, single

chain anti bodies, anti idiotypic antibodies, and
product%ﬁ'ah@@?p%dﬁ&'idhgoff o QUMRALVS! Bbm3Wun®n & rﬁ\ﬁ%@r{?@‘ﬁ%m cell (hESC).

I ncludi ng, for exanple, Fab fragnents,
[0096] f r agmdetosdioglyf nmgume rKSseqm raddibeedvéntioa, Pc:lmaage(p rcepdalo rof selectively
indin S8R Y RS A B R L EXABL gt or o
monocl GHaRaREdd. PQl JseE Bkt She 1R |"skledligeasihd@N tor Esgeaiiainy Bmds " when

pol ypeptides, which can be in a biological sanple,
used incigferense jgerd pust osih endrdi Bitiges rorogpibifoperéion hergefh émaﬁs that the

dj b

antlbod)?%ha \ﬂl% Xﬁl% %HS%Q'H&'VQ% gﬁ%)c? %r ecg)élgttaf(l)ﬂr b?g le%& about 1x 107,
generallgedt lledsanb@ad heml@ﬁ; amﬂllymnaiay abowt rlealde, did @alttledlarly at least about

fferentia ESCs. . [ 0098] For rqductj on of
1 10" G Sodsbotn i @?fﬁ@w% i tde i, ar}ﬂ&eeﬁm Bifipe arfesired specificty
are welEkﬁ@xQH%Hnroﬁﬁﬁé AkhOhrt ﬁs@@%le Ekdinprut Hﬁﬂ@wvﬁfd' MR, PAstibodies: A
ani mal s can be inmuni zed Py injection wth

Laborat@cld‘damxai"r(Cp)hl Spe Hu@or Pml,h a}&8 Sp)(wlypieptln@epora‘rad iharetn byoreference.

[0097] 5, gonlgftﬂﬂ erre]??r%lécm% 3%?‘% ées tﬁ?%e o Sr?ge"?%{?l G @de %ﬁéa”y bind to

one or ﬂiﬂr@@@i&leﬁﬂrpol&g)eplﬁ@ ep@opeQszﬁa&ﬁaMQpitm rmhqma gAhn E-cadherin
response on the host species, including,

polypepgde orhmptlrip £5- g eagpqﬁuremr S seqUeBeRs) aredisglgsed herein or are otherwise

well knbW§ ?ﬁ@ L&k in %@ﬁg Fu&%ﬁlb%&% c%? b?b&ﬂg}d@ﬁﬁ‘ %?[ A6@%} §monoclonal
surface active su ances suc

antibodiph @mADEL apdlcyoibs huprinizadion mhl,meﬁfﬁpétntld:bedl,es CHIIhgle nhlzilﬁlantlbodles anti

idiotypigg%/ o eeé: %r?;}) %été)%%%?%ha%%}gl %@@P %fagﬁ a%gve 1nc1ud1ng, for example,

Fab fraB@&HtBagiab ?)21 FrabRIHBE drefr Rt )pr&ihc&P 'b%‘ nepas 'é%ﬂe%%n library. Such
parvum Anti bodies that bind to an E-cadherin

antlbodlpalcgcrpépms@e fomcxapmb@ iig ehq)dw:cptmm Qf}@ce@fennq:rolyp@p‘ades or mutant E-
cadherin P%lggﬁ%t{ﬁieﬁ 1rrlniagmﬁ V%rl l?c%%l}erla e{%ﬁp&gtlgm I / ag I’T%aTr]l be in a biological
sample, G@th@ibBiuse forahd 1rihﬁj3t1b1ﬂ es alﬁforﬂnﬁlt Efcedfieridsactiti@y. Thus, the antibodies
|nnun|2|n%tant| e.g., (am no aci ds 220- 223 of
i

can be ufieeq 9 iRfdit-ca mhlr{dgrﬁ %1 d&eiea%e aggnhibit pelhflargdhesion and thereby
E]Q[\%)ﬁ aci ds 367-373 of SEQ ID NO 1),
mcrease%fzgegﬁid@% e |l ZPFEF% The pol ypeptide or a

[0098] peptiE@whspdxbouwnuﬂnnmedmmﬂanbmdhodamumeﬁménﬂuédghndhrmﬂwﬁn

aran S, EISKELEE SN o chem el SynLReais, A0 SN0 on it b

cadherir® Bﬂlgﬁéﬂtﬁﬂe Uﬁ'ﬁglnf: ﬁél&F@ﬂtﬁiet Va'ﬁan@ H abﬁorﬁ&? Ahes&f! YsueR WS EShimals can

eptide incC ey ol'e |n'pet ermcyanln
include bhtyarg glbbbmlltmh to, wehbitsemier anv raksh uYdrmus adiua anis carolx@usj:d to increase

others as de | bed ab ve,on ot herw s kno
the 1mnt11hnol%gr1%(f EEspon upelpg%(llo yp ptl s(g)re(ns % &ncfglgmgs nr(])t limited to,
Freund’ bl$ﬁdn151@telzﬁliﬂuﬁtciﬁpléﬂé¢ rﬁﬁﬂefﬁlﬂgel&rbﬂch as aluminum hydroxide, surface active

substances such as lysolecithin, pluronic polyols, polyanions, peptides, oil emulsions, keyhole

limpet hemocyanin, dinitrophenol, and potentially useful human adjuvants such as BCG
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anti serum can be collected. If desired, polyclonal or
nmonocl onal anti bodi es can be purified, for exanple, by
wheevdiosys4 o and elution froma nmatri x to whi chP€TES2007/080589

pol ypeptide or a peptide to which the antibodies were

rai sed is bound. Any of various techni ques commonly

used in i munol ogy for purification and/or

concentration of polyclonal antibodies, as well as

nonocl onal anti bodi es, can be used (see for exanple,
(Bac111u§:@alrﬂ§fb-G§émﬁlor Co%ef)ac?enu%‘f)éﬁﬂﬁl Protocol's in

I mmunol ogy, Wley Interscience, 1991, which is
[0099] i ncor potitandess thetrwnd tdnyn Fedadhent g@lyp@m@m@] peptlde portion thereof, or
can b

to a varkdh ot Bl BRI O AR P et oe RS B ipR HiiGact polypeptide or

fragmerfX aémélﬁmgadmaalnpépnld@g of M@ér@strmrm@ hrﬁﬂl@hlza{%)m%dﬂ $BIEDRE (amino
a ol n domai n

f r st nDnOC Ona antl ave
acids 2092 Rheoth§ B, 10 INOhb e RYDBh emie nde 671 Hgel SEQ B NO: 1),
t
DXNDI%Fi@&Z?Jg%Eo? %e&{kﬁ\?ghstrﬁ% W 8)2 po?’gca:nggty like (FIG.1). The

polypepé ¢ obadgieptde nsedaolimnainigrdn h‘mdllaESa,n Benderfveddgfinmnttmneibted cDNA or
. pol ycl onal ;and, nonaqcl onal anti.bodies t. ifically
chemica) SHAfhes. ANkt hE CELSAIFFL hePHry O dgg E %»PF gommonly used
carriers RRAt bé?lnbé ReESRGI [&91%1%&]1;0%@ }féﬁ)ﬁ@@ﬁﬁ’&bd@q k&fhoROli%fHeP 'ﬂ@llnocyamn
antibodies is meY known to those skilled 1n the art
thyroglabsbae, bcfvme manpl‘tmml(grte‘@nusetoxaid andRrthetsies desgribéd above or otherwise

0 c hem cal Prot.ocol s
known 1(1'\}%% at Ocoypleé B?elitldoe ?ﬁ-ﬁfﬁﬁﬁ% sg:hg% gsefgtgépm%;fe t&g&mmal and
antiserugt cadl be coPRORUCHH @d‘slr@d FONYsilab B oABE s faditibdtli €30dai BeSpurified, for
Rats, Mce and Hansters, in Current Protocols in

examplg, WI%V’ angeebyti ger{rom 4 mat{ixgo which e pRlyaeriide or a peptide to which
r f C

v ni QAR PRE A, RSPy FSREOIEELi NS SRR S St

for purificatioaxaadjolr epndéatrhteon aﬁ’mbljkdld)mﬁ ehﬂfbod&ﬂt ay w;all 25610488 pnal antibodies,

1975, ich is ipcorporate e ef erenc see,
can be yged 6se&\é\€gf ﬁ}éﬂn%lp QphganS thzill ét {:BIH tZI{rgtoiolg 116?1715nunology, Wiley
InterscidBick efdoy ; WRIRR ¢ 18B&Hh ol iadh 85 raarén&q obt ai ned by
injecting mce with a conposition conprising an o
[00100]ant i génti-1dietypé ytiscdglotdge ﬁcaneb@msed &6 madu%o@ynmlwdmmhbvdles that
mimic g% teé)ltﬁf))% Iny?rg ﬁ%agnrl P& an?% ti= i;%iéotiezﬁgvllgg CZ{JJ i g(%(Mntqande to a first
monocldSﬁé(E b@Bbd¢ evill hat®a Bfrﬂdtgccﬁmﬁ’ﬁﬁb il the M§Ber v@th@ﬂilb negibghat is the image of

bri domas, sel ecting sitive clones_that produce
the epltém% ibgad dy ﬂ@ fiFs faﬁlich%ml aptkpdys ol tibagiet 14 the invention include

it c ofl
pocofRNES HEATLLE BEIEETREMHEE Sl ALATEL g monoctons
antibodikes tlrm spebificalbyrbind ud b unest lycagihvdn pelyyepoikle or peptlde portion thereof.
wel | -established fechnig Such, |s | ati on techniques.
[00101]; ¢ BYFP?TH??I&OéH‘ﬁ%ﬂﬁ‘E%@Pﬁ'b?ft;ews ORI 9. RO skilfed in the ar
(see, fo@@%[@%ﬁeerﬁétza? Bl S EdrO8T T Q6B %El@&@%ﬂ I8hinochemical Protocols
i on- exchange chromat ogr aphy (see Col Igan et a

(Mansos,eedt)t passs 2-57(Hunpara Pressd9g2)s §oligonet @, Brotugti @ of Pabeal pres Antisera

in Rabbﬁ%t ats ’Mfc):%ral 1 egtﬁlte%] 11%f (_l)llrrr(%y U (%) Ui'ﬁ}'&rqlm%n(ol%y §e_c&812l2.4.1 (1992),
which afd‘lﬁﬂﬁr@@ra&cﬂ‘ﬁ@eﬂ%@&}:ﬂerenh@)t hﬂdaspr%aratl’bnvcbﬂrﬁ@l(ﬁﬁﬁhal Mtbodi@s likewise

] nultipllcatlon of hybridoma cells expressi g
is conventional (see, for example, Kohler and Milstein, Nature, 256:495, 1975, which is

incorporated herein by reference; see, also Coligan et al., supra, sections 2.5.1-2.6.7). Briefly,
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nonocl onal anti bodi es are well-known to those skilled
inthe art. Miultiplication in vitro can be carried out
WO p0080#98bl e cul ture nedi a such as Dul becco' s ROTUS108T080589

Eagl e Medium (DVEM or RPM 1640 nedium optionally

suppl enented by a mammal i an serum such as fetal calf

serumor trace elenents and grow h-sustai ning

suppl enents such as nornal nouse peritoneal exudate

cells, spleen cells, bone marrow nacrophages.
monocl@ﬂa@‘%ﬂﬁﬁécﬁ& tdh ¥b toBPdlrférdOW %@ctfn%l eVl ap%rﬁp&mdnbé’ﬁﬂprlsmg an

preparations and allows 'scale-up to yield |arge
antigen,avenifiying thef prebance e@f ianelodynprothentioa Dy feanoymgsa s¢ram sample, removing

the spleg%géié)ﬁ nrgﬁclg/mt {h\é%}éel:so usg%nm%e@ q¥l%l{)]%](§gae? (l;\%zlthbmhg)rrrrlnagc:eeqsl{o produce

hybndoﬁl@mdaﬁiﬁg&h@h brii ®Imdse 86k QIng Sdsitive ¢16R@DIhki BRMUES antibodies to the
entrapped c cul ture. NM|tI£|IcatI0n in vivo can be

antigen, caafirls%m@ahe Whomeééltonh@le sebridamppdirgsnt o mammal s

[00102]hI st oﬁ]?)g&?:}éllllé) Laﬁﬂ%%&aﬁ%quc{lﬁga gﬁ(? Ehr’?’%e(fgfrgm I{yﬁﬁ@?@g Clifures by a

variety @t’@lblﬂﬂlﬁhﬁhed feehrammmslschascﬂamxm nmdnquets tindudeydfinicaciromatography

) especially oils such as pristane
with Proigfny §n§ woagn%léed@@éwé% Fhrgmaiogranhyegid sn-exgharge gHematography

(see Colifard & &€ WaRHS 2.1 Ne desi hﬁ@ %cﬁ@ﬂ@?bqn@b 32HaHRQTY al SPur1ﬁcat10n of
recovered fromthe body fluid of the animal. [00103]

ImmundghobsiinmeG dgodimblet/wds amMdiedilasBivfogyh¥ opr é8eprages 79 104 (Humana

Press lé%fnt | %Egc‘i: agfe?{zglyl rleor %‘%{?{hr"é’gren@ﬁ 1gpcqgo gf;gy%and%ma cells expressing

monocl $a€ hagdidsad el ksl to aidsie RRillie@ $n ke zbﬂbpﬁl'l'ﬁiplféaﬂmbﬁl vitro can be
found, for exanple, in Coldenberg et

carried pyft igrsyifeble waltumﬁpﬁdle avshors Pulbereoat W?W Eggty d49dium (DMEM) or
RPMI 1%%@31%6321‘? goiﬁ)tlbﬁ)ﬁgasﬂ tem@hte%i bgq martmafs &% sd8r 2%8eal calf serum or

are-li n rpora herein erence.
trace elpi@@it®4hd Apotsticadherng sappleieaty soeln aalrmnmblemzbase yertoneal exudate

from g, "humani zed" nonocl onal .. Humani ze )
cells, spigetb Ef1lin ZONG 04 By AT gﬁroﬁt&f@aﬂ%{ n wgr%fpéqveﬁ?%grelaﬂvely pure
anubodﬁpﬁéﬁsraﬁ&mn@mﬁ%@rswyug% ﬁem1aﬂgegnfoﬁgts%%efde@mdlﬁﬁl\bmles Large
d Iight variable chalns of the nouse imunogl obulin
scale hybnltioma dultivation gri Ablcerridnauit by fmedgeheys m&b@tsmnmulﬁuge in an airlift
human residues j.n the franemork regb? h@ nurlnq
reactor, _in at contl 1t10us irrer 1€actQr, 1% 1&n 112ed or en éaep ed ael culture.
>count er par eud8Gt ant iho y ‘conponent s

Multiplichtosh e taese oaried bonal inpgtting @di emneditit@b@gmals h1stocompat1b1e
potential problens associated with the i mmunogenicjt
with thefpapgpt |Cﬁ]ésac%&stsé?ﬁen@@g‘inéfﬁs to canwr growth c‘l‘fni“kﬁ‘l?é wzﬂducmg tumors.
0 [ I a
Optlonagg @l'lcn gln or e &10 gvlzlﬁﬁlé ﬁir\’)@?gb&p gsglga ?glcs Evﬁg |aS pristane
tetramemyl@dnta&nane bBAr &61133&38)11 1989: onhite lthies waekgrtpordasies! monoclonal

erein b Tec ues for producing
mand%ﬁﬁﬁﬁWfE% ggﬁ%ﬁﬁﬁuﬁﬁ@ﬂES%nglare descri bed, for
[00103]€XaNPinesonkY ed PR Eehls, AhtibodNALdfTBe pReddntSiRdentibABGin be derived from
Ri echmann et al., Nature 332:323, 1988 Ver hoeyen et

subhuman primgtsi aatibedigg gGg_lsa:gal techpgmies t‘ggrrm@lrngéhermeutlc@lyweful antibodies in

baboon%lga&ll b#@?g,&%?%ixam]%{% égldégb ?g eg'glgzl’rlte§&t%|ﬂyl A%l cation Publication
No. WO 91/11465, 1991; Losman et al., Int. J. Cancer, 46:310, 1990, which are incorporated

herein by reference.

[00104] An E-cadherin antibody can also be derived from a "humanized" monoclonal
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12: 437, 1992; and Singer et al, J. Immunol. 150: 2844,
1993, which are incorporated herein by reference.
WO 0®2051984Ant | bodi es of the invention al so can PE&I/US2007/080589

derived from human anti body fragnents isolated froma

conbi natori al i mmunogl obulin library (see, for

exanpl e, Barbas et al., Methods: A Conpanion to

Met hods in Enzynol ogy, Vol. 2, page 119, 1991; Wnter

et al., Ann. Rev. Immunol. 12:433, 1994, which are
antibody. NCALRARIZEL T nlisHoBloRa0Y aktBoBISNCEY - FbAREANY ANGtransferring  mouse

expreSS|on vectors that are useful for produci ng a
complethentamtyi determogingb tdgi ans pfrage hedviyr amdy lrgalm viaealgbt diamsdof the mouse

immandefpuib il s 2476k R Gol PR an Al OHOHORS Hggn residues in the

framew@RtieBiOAY of BUCRuAM tOOHPE AT The bﬁ@bmmbfoasa rébﬁli)aﬁléiﬁsﬁ&érﬁ/ed from
m ce that have been "engineered" to produce specifi

humanizpgdrramonel onsbdiagtbedics eapdeise Petentiali g@,rﬁbl@méhaaw@f?@@i with  the
1mmunc{g@n1tcm/ Sﬂi‘ Sfi 1'1eq uc%nst%hte r@gﬂbgug &(}é}l%rahuf&ﬂmﬂﬁgv Planm&(é%mg murine

ain loci are’int into strarns o
1mmunaghrbuhedvafruablm domriyonrec dscabed; bt ekamgs, bhadrlandinteqiah, Proc. Natl.

te r f. t.he endogenous heavy and | t.
Acad S eSS RGAIB ? Whicheii iBcorpeiats abﬁrglyn*eshé%fgrfe%uﬁ%gﬁmques for
produc1ﬁg]hu1991gk&§m§ﬁ)8&d)r{a'l ﬁntﬁ&fdé@%‘@ﬂes@ﬁ%cﬂ %}Sexaﬁffo% bGoRasCR al., Nature,
can be used to produce human antibody-secreting

321 522!;131886 dl&walsmanveeﬂn@ldd\fdlwre DR H3ilAES; hMﬁlﬁmemt dtpddiSeence 239:1534,

, r eni e Ccrdq-b b n.et al., .
s, CERTBLWETAR N 5258  SRSC ULPER oL SSIRy, By e e
12:437,3682; 8&@1 k89491 al TAY Il B0:2844n1993 rwmaohre,m&)rﬁc?rated herein by

(1994) each of which is |ncorporated herei n by

I'eferen('1ee1‘erence [00107] Antibody fragnents of the invention
[00105]Can RS RIRE" LY REASE ¥ tChIEbQ)ﬁg Ly ?b%l\@ mfan éLbocéy fragments

nti bo%y or by expression In enco
1solatedtﬂ‘t&n hrcagihiﬁratonal\nhmbodgdolﬁulaglmﬁmﬁys(se&alﬁdneexabmba, Bacbabyt al., Methods:

epsin ai dieti of whol e ant i .'sby
4 Comfigfgef FHEE fe tbulsioms Ve amprazs W 188G, Vispfepp st Rev
Immundtam kg3 proodugatnbire @ﬁbwmate@ heieﬁawg&“e%c@ntm%ﬁ ehd expression
with pepsin to provide a 5S fragment denoted F(ag

vectors that arefusefghionpraslainge lmuranh@mtmloel@belm plriga élbaary harolbe obtalned
[00106]r edUCfnn (@Igemah&lﬁ%cﬁﬁ %}“ éona%els né 1flven % kl glg g \fedotrrom a human

t he sul avag

monocléha Uintibé®. | | Sikagasiboties Rire Bbefnedl ﬁSnF&lbnsgwﬁOMﬁl&eEﬂiat have been
fragments. Alternatlvely,'an enzymati c cl eavage usin
"enginegyehs inPigdperisRes o R dibodics lllra%epoaﬂ&eat@nséwgémaﬁaaléﬁﬁlge In this

techquFe efe@ﬁeﬁ{th%glpﬁg% lélée}v Tj}ﬁsl%h 519 qii)%@ﬂlq‘gglgéégﬁgg’ stlglﬂ{s of mice

derived :ﬁroﬁﬁdmmamcamm caf lewes mhzesontamttangﬁed di smeptering of dwaindadenous heavy
in i cor orat.ed .herein ref erence

and lightsc b%lﬁhlB\’f‘lf e transgenie gHce gL s1zglh61m§n 1E%<ges2§5:cﬁ'% for human
antlgens1 R thep Iﬁfcteetran b@'u‘é@ch%ro&uce71§4rﬂan181tlb$8§-9ecr§ﬂ%l H%ﬁd@ltnas Methods

. Enzynol . 1967; and i gan et al
for obtaamng émma@n@,nt@ogleg_ fgong tg_amsmcp miqe) arg- Qes@obeﬁ) by rtiee et al., Nature

Gener, T 139842 oI G2Y 12 800984 85 (RHSP 185167 R 2H bt 5579

(1994), each of which is incorporated herein by reference.
[00107] Antibody fragments of the invention can be prepared by proteolytic hydrolysis of

an antibody or by expression in £. coli of DNA encoding the fragment. Antibody fragments can
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form nonoval ent |ight-heavy chain fragnents, further
cl eavage of fragnents, or other enzymatic, chem cal,
wW@eroogeswsd c t echni ques can al so be used, provi BEHUSI87/080589
fragnents bind to the antigen that is recogni zed by
the intact antibody. [00108] Fv fragnments conprise an
associ ation of VH and VL chains, for exanple, which
can be noncoval ent (see Inbar et al., Proc. Natl.
Acad. Sci. USA 69:2659, 1972). The variable chains
be obtaﬁ‘1|e§ q’)y%@mﬁeorl ﬁa‘ﬁgl%ddlgé’st@ﬂ drbIRS ERh RSl érbyfjéoﬂ'@/leﬁﬁ(qﬁl methods. For
can be crosslinked by a chem cal such
examplg Iaumlmdalfr@mpd‘s cashn qjmgiuce;hlp)r mzytbgg@‘o;leamge =77 arﬁtrtmgrm rwith pepsin to

providegaggs.r. X 198?0 nq?t]i?XLb 5:22 tqgs fc an cgﬁt ngilﬁtﬁsﬁ %'f%eéi using a thiol

reducin®@A&n€iang oFﬁ&Vally%ﬂﬂo@cﬁlﬁgOQ{bﬁﬂ f&)’ch@ QNEHyHHLE &t dus ?esultlng from cleavage
structura gene COI"%rJ S n DNA sequences encodi n%
Y, dh

of disulfyde Hnkpegs. tadweduss 3 ﬁéz:tréanqyyaleah ragmehuN oty @nzymatlc
clenasSAHE WA BRI 8 TRSARY P PR RRELPECIRLRly oy
These rasth&ds add idesciﬁhed rﬁxtomahipdaﬂjtbyh&ﬂde:nbhﬂgs BgntPhesNae 4036,945 and

'n |.e pol ypeptide chain with I|nker i de .
4331.68} GG RS AR R hesacivel M mdflgﬁgeratﬁéi higeig pygreference
(see, als@df ?Jl%ﬁ&ﬂf‘ebﬁld AlCAT BRXBOR Bio /%M \éb'2t3b°‘f\96?)t P@her Biochem. J. 73:119,
Vet h Conpani on to Met 4 2:97, "1991;
1959; Egﬁlm;aneett ah] Metlsdinepmel. 214422242]39671 CoLmjln@ral etat geictions 2.8.1-2.8.10

and 2. lqj 1 ]é]s%t %T%@%rbﬁethﬁgsg é{é %lg%v%ig grﬁ ogles,l%%as B%p%ﬁlg)g]n ? h%% chains to

form mé¥vehIRES i g af ctath ﬁﬁgm@@ﬂfulﬁﬁe’ﬂ@@ﬂégel of fagpepts ﬁieother enzymatlc
coding for a single conplenentarity determ ning
chemical @@enet@jmlﬁéws gag also ﬁr: §5%FR uorchéféf@gth? fragmenty |th§1 tp tg gntigen that
tructing genes encodi ng the CDR of
1sramg§%e§ﬁ%?%2§%1%%n§ﬁ¥érest Such genes are prepared, for
[00108]ex anp]F‘efragtylemls icogptibearpedsyereti@s of ¥haaml VEabtingrfot example, which

synt hesi ze t variabl e r fro
can be SHEPIR- Greoiet figho o 1o Nbdead orti USRI al ¥ oLk Th variable
chains a@io canNRUNAEE by AnGRIGRANIANat @MBTBe bERE ¥ARbe cradsiifi@d by a chemical
991{ [00115] The above nethods are nerely
such as |glulta|r@ dehydeveSandieh, suprer 19¥DhodEv dfagmenishaodyprisingdViblt andnVL chains
can be c%nenlefztre]:g Vglg/t%ge p(f lav%}]eranﬂleavgllnlé SebcléhrGaér% grrl,fé%g bladfr)l%dpltrﬁt%lrn)é (sFv) are
prepared b ¢ SEiktrut e & inguuraMednd @ds peiki nd N A Gedit@icéddhcoding the VH and VL
production of definjtive endoderm and/or a
domaing, pegegiselj Ryedn eBeenussplifiar (168 Yoow1alSepe 45 15eed Hue an expression

vector, ﬁ Cﬁllp syl s%q%ggzy}%ugéd lathgat %%_ s&@ﬁ 2PEOOYET ITRR (Qbmbinant host

|n|t|ve rn1and erived cel
cells symbpmeaalsmgle PelybdpECs ccharfnf‘&nhrat lirddee pbpnd]belﬁmdgmg the two V domains.

t h d E- dh t
Methods IgPrlsiits NEYS e BERHPELCrar; Soae B MBsnsral . Methods: A

Comparfi&f k& MdtN EE epm7cabb . (Blrdpyr, S‘ctlen'!%le 24Nat3 BOE: ECHner et al.,
23, 1534-1541, (2005)). The progressi on

U.S. Patent No. 4,946,778; Pack et al., BioT. echnology 11:1271, 1993; and Sandhu, supra, 1992).

[00109] Another form of an antibody fragment is a peptide coding for a single

complementarity determining region (CDR). CDR peptides ("minimal recognition units") can be

obtained by constructing genes encoding the CDR of an antibody of interest. Such genes are

prepared, for example, by using the polymerase chain reaction to synthesize the variable region
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of the hESC culture to definitive endoderm can be
nmoni tored by determ ning the expression of nmarkers
W@ h@aees i stic of definitive endoderm |n soneCT/US2007/080589
processes, the expression of certain markers is
determ ned by detecting the presence or absence of the
mar ker. Alternatively, the expression of certain
mar kers can be determ ned by neasuring the |evel at
whi ch the marker is present in the cells of the cel
from RIGM!JrUh&bQfy- 58 ci ORI akkOTor dAnTAE NaRE RGE 38 EFtetHol€ 4 Companion

nmeasur enent of nErker expression can be qualitative or
to Methglwegnmiot 22:19@ (1™e. net hod of quantitating the

expr i opn of kers that .are produced, by, marker )
1001101 010 TR SPrFo gihaRe diss a1 TMREANE: i sk peffisdgol andbody
productiatRO ol iPaef@f Mdng atitehd 8h& ofBidind oM ih fhd &€ vlith methods
her methods which are known in the art can al so be

are embgdigd int theesarti i doRar ker gene expression. For
exanpl e, the expression of a marker gene product can
be detected by using antibodies specific for the
Methodsraaf kpnig@ite freo drodtictodn bfitdefiesive dndodent andiopraobES€ekrived cell
the expression of marker genes characteristic of
populatigat i nj tj ve endoderm as wel | as the |ack of significant
[00111]€XPr e&%b%o@ifde@ﬁ{ei‘e%, igez[‘%%ﬂ%@@%&ﬁtbﬁhg Qh@%r&%@;ﬁ%ﬁl AP iefinitive
other cell types is determ ned. [00112]~ As descri bed
endoderfruartdiara hES G-deriwdanep IpepulbedowAs hh8Csl diffenénttiatego elatinitiee mmdoderm

ey dof ShduB PSRRI TR TR RE, T ER PRUPEEFIto 0 mesenchyma
definitif @dU&drGedIN®’ &IB4 cLN ANGERI e 2B B3UCts 41 AS0€3p! Th&Bbgression
in our previous U S. Patent Application No.

of the hiEBCoquitue B, defétiver ¢ndergran carabdk mogiteret ibyi detprmpang e gxpression of

- k-nclau I m.ted E . .
ke SRR Y BB TSR R, o cra
markersoifs sdeganinfriedathnt deEgingsthe @resencecer ilaemnceodthae makeer alternatively, the

such as SOXI, SOX7, thronbomodulin (TM, SPARC an )
expressig ;ﬂ? £F@D JPRbEISicAn ZOA;ﬂgsem rm%étsuévg.w@dsvse%&?%% the marker is
present {ff € ceMRbK BTl cu @Ifei(ﬁ‘ictalgg aagas efnr@u@ﬁC%rKd\éleggleé,'th%%’rement of
FNF3b . GSC, FGFL7, ME, CALCR FOXQ' ORand
marker GRIré¥sion] @0 be3jualiative at quintazove, Oat nhetlagt ofonantatike thegfxpression

definitive endpderm.s the .CXCR4 ne. The CXCR4
of mark§f it §RAFFPRT PSS kSt ar i BRdise SF SURBER el alo dQ-PCR)
Methodb 8f pdtoraNNQFAR aetvidll ki ih.thd e OFHen iefRlds i @Sar@known in the
the CXCR4 receptor in the adult are believed to be the,
art can gisgrbgt 1s6A tefqupeiatecopader gencepinsessiont heornsaepharthe gxpression of a
habid T or hahd
marker bAHHRORY Bar b BUCLGE] BOEAE bl HEGAP Ffthe ARG wene product of
interest.[ KImmceriin @ocksBesoxheyeapresdton Jof. mhekek geyée cBiratterigis, of definitive
999 4 recggtor | so functiqgns as. a

6-15 The CX
endoderghag ‘éf%@aé 6‘361 fagk 0? ﬁl@nk?x?@wyexcpf FIPY.of matkes epneseehagacieistig of hESCs

and othe¥-cell §fpedls deRehe@e, 272, 872-877 (1996)]. In an
extensive series of studies [McGath, K E et al. Dev.

[00112]Bi ol ofyy dzs@ibed4fuths6 if 1190 I Famplere bebopr, ebsi dafingivet hedoderm cells
produced by the processes described herein express the CXCR4 and CER marker gene, thereby

producing the CXCR4 and CER gene product. As explained in our previous U.S. Patent
Application No. 11/021,618, the principal markers defining the early DE cell include but are not
limited to FOXA2, CER, GSC, N-cadherin, CXCR4 and SOX17, and by the absence of
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chenoki ne receptor CXCR4 and its unique |igand, SDF-I
[Kim C, and Broxnyer, H, J . Leukocyte Biol. 65,
WG2W9/0412809) ], were delineated during early deR&l/ORMRTI080589

and adult life in the nouse. The CXCR4/ SDF1

interaction in devel opnent becane apparent when it was

denonstrated that if either gene was disrupted in

transgenic mce [Nagasawa et al. Nature, 382, 635-638

(1996)], Ma, Q, et al Inmmunity, 10, 463-471 (1999)]
s1gn1ﬁcéﬁt e&ﬁl%k'ilg)@ dr 'c&Tellfi‘to%le? TRANGET Gich &l X T YsoMe Gradhib&thodulin (TM),

. denonstrated that CXCR4 Is the nost abundant
SRARCGW@w@Mwm@KmeM@pﬂdﬁPmﬁsé@n@@mtNNROléB@wﬂédCUMﬁungksaKﬁykﬁnnnw

endoder%?éftgg\%mi, PR MR Hse) Eéﬁ;ﬂmrg PR ARE SR CMKOR1 and

CRHn,nethodoIogies In the gastrulating enmbryo, CXCR4/SDF-1
ignaling appears to be mainly involved in inducin

[001 13]m gr af\$ elatedrabgre. rit dgagieona marker gEdefinityeendodpins issthe %&CM gene.
The CX%Q:%E@ %ﬁicc}?%s g%gﬂ E]L!l ddc}é %h&ﬁgﬂgc@ Ee@ea;etgfﬁ/?gs%trl[%g@gsl t%le chemoattractant

I C nesoderm presen
SDF-1. E%éprﬁlc&)alrﬁcﬂSseofenh’B IGPOGR4 @é@ﬁér anthea:kiplln afef lmh(epdscbtoelienthe migration
usive indjicatin

of hem%&&eélgsq i 15 fope M andsaRPAT Re NS Ro o ifirentiation of
various I%Well ghcphﬁgﬂbpgg% bl@)é@ <8P GinkdRI9Klim, bo%a%roygfn@(}& ﬁEJ Leukocyte

roduced fferentiating pluripotent cell
Biol. 65e>6pk5e@§99ﬂe @&@R@W@pem@n@w &xstiessison co{reion:t'hn entry of

HIv-1 g6 TREN DiefEniio trfkisnfe 272081 En P LBl afxtsasive series of

studies §NRCASHMICE! les 40r ORMCSb/bYy 1he, m&lzhl@dsa@eg)qr itedxpression of the
herein express other markers of definitive endoderm

chemokingcregeitaig CoeR4 goe it Hidae) ligand, s‘&j?(liﬂ [k €., andTiagpxmyer, H., J.

B L e

mouse. t hEhECXCRERAWINEr igereetiamdint PdEVﬂI)?ﬁ'rder[tabk@megapparelhts when it was

nmoni. t.ore Addi ti onall because DE cel | ress
demonsggiedihai GiEier getfe™at disUPIRIdN tRNgHRIFC Wgr{f\{aﬁ waget ﬁﬁgﬁﬂure 382,
635-638A\FR06HPARC Qr f bt aphesmdul o udzTid (@@bﬂrn geqgRd ih h@te embryonic

expression of these genes can al so noni tored and

lethahtyr edlelGrats anal. rdﬂn@nebwed ithree (2EER s theamostrﬁéwnm shebekine receptor

messen%efr %ﬁtleg:(ﬁ)& én‘]é'“ ear I%ﬁastrlﬁe 1r§é) %gem aé]%d%trur]s?rfguaexcpr?thelrslas‘[{o%nof RNase

protecti €X Eﬁcﬁ&ﬁslﬁﬁhyﬂfndﬁﬁﬁbn ethd¥®]spih, Indeé pavtiul M@ g AES TAXCR4/SDF-1
cell s produced by the processes described herein w |l
signaling AR eah e QPIWaIQWpWQIé’e@GXImdPC&}gdm@@F&P BLPTIHYYe-Figspk germ layer

s n HORALES YR SRAEE, AT B kIRl e
at this tiche pr E3.87C® nufus¢ bebses, e®K€R4rm1dlaéplEl fefeéproten asel mungilly exclusive
. .. .the a a nol ecul e.t ha re [

indicati g ok O L XGR BpRESE B asab ehfodkins SaDaub Rk e TRV, Biology

213, 447@k&t Hoooyhi ch may be fluorescent, |um nescent,

radi oactive, ' o '
[00114] Since DE cells produced by differentiating pluripotent cells express the CXCR4

marker gene, expression of CXCR4 can be monitored in order to track the production of
definitive endoderm cells. Additionally, definitive endoderm cells produced by the methods
described herein express other markers of definitive endoderm including, but not limited to,

SOX17, MIXL1, GATA4, HNF3b, GSC, FGF17, VWF, CALCR, FOXQ1, CER, CMKORI and
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enzymatically active, etc., particularly a nolecule
specific for binding to the paraneter with high
W@dovnig4 Fl uorescent noieties are readily ave@T/EHE1087/080589
for labeling virtually any bionol ecule, structure, or
cell type. Immunofl uorescent noieties can be directed
to bind not only to specific proteins but also
speci fic conformations, cleavage products, or site
nodi fications |ike phosphorylation. Individua
CRIP1. PRI S radds RS Qilﬁ'éﬁﬁ)ncéﬂqtlgebcﬁﬂ GhOSLER4 trifarker gene and the OCT4
aut of l uoresce, e.g. by expressing them as green
marker gdmolsesmetweqo r dd&iionathyi henaase IDE@lekﬂseemd:Ssshe( €XCRA marker gene at a

level hi%g\/i Va\llnz T)tﬁsma%géﬁﬁ%%ﬁ? Tre ﬂm.[S) ul&ﬁi&[}glg]iaflgyr genes, the

expressidh Qif fhead gbﬁlesnfaﬁ\éls@ebeamf)ﬂutt@éd?&Qﬁfﬁquﬂyﬁn@ﬁmp@éipeﬂfnehﬁﬁbﬁ that that
structure. Depending upon the |abel chosen, parameters

describegglipraye nmeasured using other than f1 uorescent | abel s,
usin 0
[00115] (R A?It wﬁgtﬁéz %Qﬁﬁ%ﬁ@éﬁt eﬁ%ﬁ%g% X %g}%gf{gqg énﬁ?%%ﬁ%@)/s does not
precludhah® gepesdion efizyOE 17 masoashaylstiniane ehdbddrmd cells produced by the
non- en C. tech ues. The quant | on of cleic
processesc jdgscr gﬁé&‘em Pl §téﬁf¢aélry IQKIESSS | imgf 4 g ¥l da will not
substan@a?lyaexﬁ%ﬁhrs?@t’eTM thage gappRe nmeasured by hybridization
techni ques that “depend on the sequence of nucleic acid
[00116]nuc| e%ili, d/eslous?l' m@ﬁmdq uasbet nnllludé‘opqmqnnénag theciradence of the selected
markerssﬁgr rtangsﬂrlgg qnéou ?ﬁf\e gmlectyl,e ngsﬁgers%ﬁ %Vgﬁ?rbvgﬂ%g}method is to label
a mole®il®AgY a Aétsithitk @biedl - whiellSmay BRNIW¥L&¥NE 19BMNFescdNEWradioactive,
York, N. Y., 2000; Freeman et al. (1999) Blotechnlques
enzyma‘Qq;J<lljy)ac1:1‘g_el_E gtcz,zglrthqéa‘x}a/nq)mgle@ple épecﬂ(iq_ by dyndms Enide Ragmeter with high

affinity. 5%@6%%-%0@2%@0”%2% %@ﬂs oafllahlﬁ ngoiglgg lin %g?{(pag?eany biomolecule,

structuraeﬂrl cellitpper ilnhinp0dizsdenOneictieboali hedtrecéd tdbindres enly to specific

nvention relates to an in }/ltro conposition,
proteins. b 415 RESC aROHEBHTONSo 1 caY SR MBI Ss plc PitF cpfifications ke

phosph&ﬂldﬂsln tRdRMUEr pRsthRE 'aﬂd%@feﬁﬁ%aﬂ%é‘yﬁ e%li’fd/ Qlﬁbﬁuc%&@ e.g by
I's. I'n such conpositions, the ng of
eXpressmgtthgm @b steen hiotistent atteisi difmeses meh: QeHe (f@n‘@nywnwcsee Jones et al.

c coMROSi & [ese
(1999) il afgisShmedy SEO2HAR N B GoAnkoQRS, Bl bF Sl amoditid
provide@”tﬁfo@d:s@erﬁtdyb @@?Ert SPahentstiue@sd DPladiad up@amt 1abePehd@bn, parameters

|l east 20% "at |east 25% at |east 30% at |east 35%
may beaﬁleqs@réétuszr@)/et & thagfhorepsont Iabels.apene spdy ingpunqagsy techniques as

iy S 0L 502 Al 8 19 s

enzyme amrﬂtmasisa%%cbreleaed h@asizygragateshnighen mE%la)IﬁtlthﬁKm dfummieic acids,
ryonic s are not adhered to ther

especialfgieieee BER G PhIaRECH f EGEHFE, [FRG con B¢ measured by

hybndlz@flglﬁ’%c‘hhgl e@fha@%Eﬁ&lda&hﬁfee&qﬁ&c@tdﬁq{ucfeﬁ! h&d indcleBdes. Techniques
cul ture depends on, anong other things, the

include gatyapoase shpin reaqtioaangtha&sdaq well e gerenarrant iegmiq@fest hee, for example,
Current%%ét%éol% YR %/Ibl%gularalét ol h% sulgelflett i € J Yol %1% e&r §&1s New York,

i'StYPS G ‘pofYeronal
N.Y., 2000n0edetnadlet &- CIBGDEBioR cmighboTy(1): l 12 225, Kawamoto et al. (1999) Genome

Res 9(12):1305 12; and Chen et al. (1998) Genomics 51(3):313 24.
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[00118] O her enbodi nents of the present invention
i ncluded cell cultures conprising a cal cium binding
wa@a4asd E- cadheri n- expressi ng human enbr yonPCT/E8®aA7/080589

cells in a culture medium In such cultures, the

cal ci um bi nding agent is bound to calciumions in the

culture nedium thereby inhibiting adhesi on between

the enbryonic stemcells. Accordingly, conpositions of

the present invention include human enbryonic stem
Compo§bds Flibndh &% bW Siéln abild £3%ho 5% at |east 10% at

east 15% at Teast Z0% at lTeast 25% at |east 30%
[00117]at | e@sd: eﬁﬁmﬂlnattntlcé‘a‘she A094nt anvdngas treldfdy toadn liraso composition

compris?r%z{%q aryt@g}am tofﬁg c{herfgoy(;e)g(g{'lcaﬁgy qu%tg dl%ea?li-cg(ggbp?e%g ssing human

embryoit st@Ael90%h sath to@pbsiBRL e Bidin ?a@ﬂ thegl @edgBhist Hﬁﬁblts adhesion
95% of the human enbryonic stemcells are not adhered

betweern e siHayorg ﬁtﬁm eHsr ysisprdinglssosgiosisions of He piesent invention include

human e%'l&rk?ﬂ £ stehln tgfe][s e?e{f?] gfjl'egrsﬁ:‘ @BA) at fegﬁ 1%9J 91][ fé?gtq'SW'aplgast 20%,
age I8 Sef rom consi

at least Ei%yhtdaﬁdB@fm mtdt:@ Ba%C et least ao%;l a( EEEIEA%,% at least 50%, at least 55%, at

t hyl enegl ycol tetraacetjc ci GTA) .. 1,10 . .
least 60%%@% i Hdeasy 7@”%& f@ﬁ%t Prar E&‘@ﬁfe%%a@é%se &5 (oblgpst 90%, at
least 95%/ df Q‘E(Ye%ﬁth SEMiHage0) diRedrh&f ehb oﬁi‘é' Herh FEFDIA) not adhered to

di am nocycl ohexanet etraacetic acid (CDTA
other human Bnlst(y@nlammo ptlnioxthy etlhankur, NI praportion pfiadistddbered to other

cells i S chfteT HhocaB® forf "RAERE Tafler o Biigs, 3RS SRARNRIZiRagy, and the

concentfaPA R ﬁllegehterlf)ﬁl@éﬂ 1BGh® Q0 G fuk© NInaf pr@&kﬂed @eiboNi@knt, tBEMntagonist
a_human enb@:iom c stemcel] [00119] Sone enbodi nent s

is a polygtonpher Hmesedhenal Kva@db¢rghantidpdy.e t o net hods for

| dent n I
oot 0 O OB, RGEPY: SEUARLA N T SERLE0, O fypriing o
calc1umtthmheg eigbmdamrem-sadharlm-axqﬂestatge hagemtenlsy@riowtaedell® im a culture

. oni ¢ st | ..culture. The hu enbr yan
medlumst Eﬁ%& RIS fhee af%umﬁ%ﬂdlag PREM A PORIGE FHEME Lﬂnﬁupéﬁe culture
mediumTEGeHBY C MRSt NAihasish fdenent itd 'é?ﬁbr?@tﬁ& Oftedin QWPS t 0 ARBordingly,
capabl e of pronoting the differentiation of said hunman
composigie mmhe:p@s@mln@nltlgn irgndeelampl embhyemenstembrelloniltgres wherein at

least 5% r?gf'gasg[fl r%lVS ﬁg lan% éd L e%:t%% ﬁél%ﬁttzgl/d { liegﬁi,tt.’);l\%i a‘% lg%%t 35%, at least

40%, atrlezcsepb'%r aﬁ@@nlﬁ)%‘ a&@éasp@maatrlbm 6boovat %uﬁlesswfatsmhm% at least
cul es) and in the presence of activin A, Oh

75%, atflaaﬁ 89% éhfsas Beratdeasidlingt tre G e %lﬁfﬁta&r?aéﬁ t@ﬁn 95% of the
human %?*P%E?@%% &@gér:] aﬁet @@oagghﬂreg g?j ?héf ql%%nlf{llﬂﬁd'g&lé {em gélfs i the cell
culture. whHet j)’(eferltekieernbmhhlndms £ thlegeaitiuim bnﬂa@agdzﬂh as mel:edtedt from the group

differenti ated f h n enbr onlc ste
consistifly of Sy erBgBEr e B0 AEDI AT P earS T G L rcaiegad (EGTA),

1,10 cells Fﬁ‘erfahﬁrélﬁﬂe' cul t ur edipfQiene@dmihdplntii@tfandi dat e (DTPA),
a o the productlon of differentiated cells in a

ent
hydroxm&wﬁ&@mdmn@rlw@m eeidl (HEEDIA), t Aiamikesyclobexapetehaacetic acid
(CDTA), 1,2-Bis(2-aminophenoxy)ethane-N,N,N' N'-tetraacetic = acid (BAPTA), and

pharmaceutically acceptable salts thereof.
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provided with the candi date agent but which has been
treated with the sane differentiation factor

W@ cioboervent i at ed under substantially the same PCT/US2007/080589
conditions) as the cell culture provided with the
candi date agent. G eater production of differentiated
cells in the cell culture provided with the candi date
agent as conpared to the production of differentiated
cells in the cell culture not provided with the
candi dat e agent indicates that the candi date agent
|ncreases the productlon of a ceII derlved fronta

fromalt he pr ebsent | Qvecnbl on, cand| date agents ca be

inatorial synthetic chem cal

[00119]! | br 88488 embBMaicats SNth@Tprésemibinedtidni rélateStonhB@bdCfor identifying an
chemcal libraries is well known in the art.

agent camableratangreasing pradugitonradla et dsrived Eient aman epbayopistery cell. In

these enlllachﬁ n%ﬁ’ts OJ %ﬁgﬁi&%g%g%ﬁ! s'f)?l)\ﬁgéﬁ f0°a HGH&! @111185'09% stem CBH culture. The

nan raction proce
human elﬂnbfyloﬂedstém cdbit aulmreamdhmhaﬁléfemyemteé_m%r OEIGdelrrﬂsduﬁmrcompnsmg a
dlfferen}g gtg)en;?actor[ @%?v%?_]tg ];tﬁ:t gﬁ@g{% V l}:é;gét?r{g;ﬁ?e %&feefe{?gfiﬁ&? eof | sgud human
embryohiBVE&hT Q@Ns. thGY @Xdﬂ?pl@rwm%@nﬁrﬁi@%nf QElld @@r{"blefdﬂft@ﬂ:ntlated to
an agent capabl e of increasing production of a cel
definitivge endaidrir umnaedhunahclengryl@mhrcslﬂ@ngmtth (ahE)SCt)ecmtor agonists (or

contalmgg IT‘% eveljfgbéa H%ES egplg%)ha%td %@S@r%?eng{; ﬁg%Ct{"g‘? Rt (btﬂerafactors capable

of pronﬁ‘ﬁﬁhg aBeldi fidrati a6iah Gif Uitini d@NEmbiokib &t @elldThre known in the art. After
di f erent| ating.the hESC culture in the culture;

differentiation, has goprisduiit Fonbo deteraingd rrhsthastthe cardiga |agept ingesases the
e e e
product%&l ?12 ?tglgst ?g{eé%% %@ HBm Y}Eeﬁtg&rl{éhs %&fg)gﬁﬁéé @Eﬁnp cell%i%y comparing the
productloncaifedlﬁfecénasted Gmbﬁllredld celpbrddue tprondaf withethe candldate agent to the
c in the absence of th

tiate b agent ,
productwﬁewe t!y‘gil‘l{‘?il&?f@ (¢ef @1%& hyam © Eliwfestsfn Felk FguE (ffjet has not been
provide@RAURE LA ke AschHBRNAVIEBIDRY NS 18kl VB 1BE5dme Metch@dStion factor
for screening for agonists and/ or antagonists of
(differetpiagesd hader rsupﬁatmil]y hesamee@edttlonsbvemtheowllaméblr@rpmmd@swnh the
candlda% %ggnth o&reta9eb )})ro uctlon ¥)f Hg e%]ntl% ene ﬁlae?(%ﬁb élzturC? %rowded with the

candldaféE@@ﬁt amd:oﬁl@aﬁdct@dﬂherprﬁdtnﬁbhI(ﬂ‘edlft‘étéhﬁﬁedi Rgllsah dhe cell culture not
ide library for agents havi ngl high affinity
prov1de@, '\xﬁt(l}, t]q%1 canglidageagentimpdicaies ﬁh%gﬁqaa datgr@@e%tépg@@qeﬁHleaproductlon of a

cell deng_@{fﬁgﬁ aoﬁurﬁg}perpﬁggﬁlgee yibrary binding to the

erin peptide wherein the affinity of the nmenber
[00120]i s eqini soaleeemhbaglimbntg o€ thet prasent ratentodn, a:amhtiatvegents can be obtained

honot ypi ¢ cadherin t| de 0012 n ES ce
from cofPUTRSIH Gy TR SR DBIeEiES o et GBI GO St i chemicl
librariesfi9 & 1krfobvatin Ahd 8¢t ARERGH Y| al'ﬁa@l!ralaﬁb@&t QRerATRA IEH}QIS/Q@%lerary of
production of definitive endoderm wi de vari ety of

biologicabmalesulen genysated byl r¢C@mbma|n§;D@{,ﬁ: pb g@l extracti ongl pﬁ:)gesses can be utilized
to obtalfgi Cfalll(ﬁgitg %%éent& SH;OQ%% ngTg}%%/ﬁ%%?%% F%C?lrofqip ﬁév% lborg dé s"e routine in

erninarion o eren i on an
the art. functi onal activity; production of
[00121] In another embodiment of the invention, there is provided a method for

identifying an agent capable of increasing production of a cell derived from a human embryonic
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hornones; and the |ike. [00124] Agents of interest for
screeni ng i nclude known and unknown conpounds t hat
Weawonprss nunmer ous chem cal cl asses, primari | RCOU§ANT/E80589

nol ecul es (e.g., polypeptides, peptides, peptide
anal ogs, peptide variants and/or nutants), which may
i ncl ude organonetal lic nol ecul es, inorganic nol ecul es,
genetic sequences, etc. In addition to conpl ex
bi ol ogi cal agents, candidate agents include organic

stem cefTPRIESCEY BScon@dMhb GBS C inRE hRBGH:e BF AV RSen BELEARIY nfe@fum, wherein
structural interactions, particularly hydrogen

the agerdmatisrtg, extrack!ulap |C@1aiuny1qn|a ¢h tltemadiune alsfterentiating e hESC culture in

the cultﬁlrggglt%%ﬁ%g ﬁd({uﬁﬁgl? ﬁﬁ{:h[ ﬁ tXar]ieécﬁ_f ggﬁl tB% (rge gnegg:%c{ﬁ hé agent wherein

producti®anstl ateffagriited eélt e tHopiREdnee o)k hEdk i€ AidP@Red®bs compared to
heterocycllc structures and/or aronatic or

productig| §fathe retifiprentated, @tﬂé redhe gbsenpe of dke agant Beeebyindisgting an agent
€ agents are
cqmbm9$ukﬂgmﬁg§&§%%ﬁ&§ %g% 8nw%@ﬁ9%pn% pepti des,
pol ynucl eot i des, saccharldes fatty acids, steroids,

puri nes,. p rlnldlnes derlvatlv S ructural anal ogs
Methods, for sgreening for agg tag PL a0 hi ch are

[00122]usef ui"hé %Fes@iﬁdﬁf\/@ﬁﬁ&ﬁ aBB ﬁ%k/id@é af né@mﬁs f&nld'eg[?ﬂ[yﬁ%te aU-cadherin

re notlimted to agoni sts and/or antagoni st ' '
agonist br pietagami gt foe prenémgcarpe@tldaﬂh@ry hased OE hf@(ﬂhemldran IAsadlsad peptide;

screemngﬁsgf ogél}tlﬁgﬁlbgaﬂq g]%r arﬁ%ggl}lcatvir\g d Fi‘f%l?%l 1néty ng(} hgﬁ%cadhenn peptide;

and seldBtifl GSmietn®ed bO kiRgp&pailde albraryiHidind he the Enaadaéﬁrag idet wherein the
refers to an agent that binds to receptors but does

affinity glbthe Fresuksk & Awe ah ot riahigherahaythatel anasiie Re@otyal Frgeherin peptide.

[00123]3S d ﬁﬁllcnl? %g ‘ﬁEea dlude lqﬁf A digongld gﬁﬁd Q{ﬂjeé(lﬁl%fi 4G5t agents that
pept es an unc I onal tTragments r portions reof,

affect hBRA c_alskuldle&ﬂieslb& dndbavense [)ﬂﬂih@tﬁ]n @ﬁqﬁnun@&ndodm:ﬂnudl \m'gle variety of

candi dat nts, are .o ined froma w de variet
assays 1ggy, Eé’é‘“? ﬁ%‘g gk‘ﬁ ﬁ@rpl"?fbrla? P g&f”“&?lﬁ{ﬂﬁé‘f%“&?go‘rmfﬁ'a\‘?%ﬁéys for protein

bindingC QBRAKMGSon 0PrccRXSORIIE, didFERIiOHSh Hﬁ@%ncﬂfoﬁalalf@ddl@ p?oductlon of
for random and difected synthesis of a w de vari ét
hmhum@%gaﬁﬂmlﬁanpounds i ncl udi ng bi onol ecul es, expreSS|on

d | d. | d
foor2415y o REETH, 87 Y Giep DR Re@ e RaRAR drOubRCRINOR compounds

encomphiiint¥roladt@idabllassed! MidharilP b@ﬁhw&ﬂ&ie@lﬂéd’(@'g ,Polypaplides, peptides,

are avail able or readily produced. Addltlonally
peptide ﬁmlagweleﬁdes\gaﬁ@wétané/@r rryltfmt&)dwb@a maybngluie eragpgmetallic molecules,
1norganﬁqﬁa9&mgss oBh&ic' Il 'E% E&gtl&hf 16O BRI L1 nts, candidate
hem ca physi c and bi ochem ca ns, and may~be
agents ussbetiet @rganod uce eadexbicoatpasing| flln'cb'omii esoupKnoasnssary for structural

era PIELTRERL S0 BB S SUILEECESL S 56150 o

hydroxy@ldf)’éa%dx‘im arétpl Effe'qﬁérﬁ@ft htol'éastatmdj bf it tiRAon@tChemli@l groups. The
produce Structural anal ogs. [00127] ﬂggnts are

candlda‘gecat@gnletefrmaorbpr@ﬂeo@cbml cadianver hetprpe |q’q1g1ctuh@ aykort aromatic or
to.at ast aI|

polyaromatr;r% Ftruc? res. su nf tu?endd witR %%le lo¥ orQ lofl lil%eha oéF %fmcl?lg ?(1 %%oup%s gandldate

usta n"cony tfct’ On O
agents @geitfo follhd among blomolecules including peptides, polynucleotides, saccharides,

fatty acids, steroids, purines, pyrimidines, derivatives, structural analogs or combinations thereof.

[00125] Agents which are useful for modulation of cellular adhesion include but are not
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change in paranmeters in response to the agent is
nmeasured, and the result evaluated by conparison to
WO 2G0e0eryse cultures, e.g. in the presence and BOFESYET7/080589
of the agent, obtained with other agents, etc. [00128]
The agents are conveniently added in solution, or
readily soluble form to the nmediumof cells in
culture. The agents may be added in a flowthrough
system as a stream intermttent or continuous, or
limited ﬁ‘J zfg%ﬁf%%ta'nﬁ%lr Xnta@&%t@ thafbaty theQbedplts FEOIIRRHA Gy Egdaﬂ‘lgérbﬁ As used
Increnentally, to an otherw se static solution.
herein, ‘dneftbmv\ﬁ‘ztgmtsu gtefay ¢ emnagetnwr fahalpglﬁlaafomdtasne@ducm@yeo ameceptor and

hysi ol o | | ral. tlo
mimics ji§ bR GIRGE EE Tl tbePis® Petits @Bt ahaliskls S Sapgprors bu
does nof proSbke theindrrh 4l b@cﬂﬁg}leﬂ r@éf)%hsd h&n @%én't 8s dés@hbéﬂ'\l\%ﬂelh){n H&Qﬂ includes
second. In a single solution met a bol us of

polypepides; pesifsoanrhiftingtierali Eagments RePEPUTESPL. Fa¢) ar“uﬁ@scrlbed above.
surro, I S

[00126] t he Cgﬁ%gﬁ%ﬂ% c?ﬂtu#é canc{'c? lﬁ?ég&ng%:fl alljr?h (ﬂﬁﬁﬂ%& ?Itonf ) W?Je variety of

sources $Il(1l).[dl]f1g butiky ofdynthetiber astdial compafnds Héorleahmple, ouimerous means are

lutions j.n a flomlthrou h

tmee t he 't
ailablg Sohiga f@@féﬁﬁﬁﬁéfsmhs%s Qb Bttids SRHEIY &Y BB ciepTpRRUnds, including
blomole'cﬁ‘l‘éL UdeorRdtin 100N3hd GRIFPO NG YoRucl SMFdRs BshdP 6§§@Ife]6ﬁ8ésv €Rlternatively,
may have a significant” effect on the overal
hbrarlesf @ff mtlnad icompotidssinpthe fferm e baowerrall Atnigehsplad m;udSﬁtnlmal extracts are

avallablgﬁgslrgpetglfii\g!pggch?g giggiﬁltogglfal l%l}rlafté)F Vs?/gt {Tpe&gt o uced libraries and
compou@li ARO IreadyBRodigied - thHWBY ednvehfioral (Bhﬁlmmandphy%lclal @Hél thiochemical
wi t hout a solvent, the fornulation may consi st

means, gykBAY bgppe)d t@fpr@ch)@e @g}ﬁ}bg@%laﬂ likrarigs. Iﬁr@)@\l@qﬂam\acologlcal agents may
be subjgézt?c? bl al}lec?efd 35 SR eRfeal %ocilﬁczﬂ%ﬁ?l Ll?clh w t'(1l':}ylat10n alkylation,
ITTerent agent concentrations
emeﬁﬁqm¢ﬁenﬁmﬁcakmgasmmqsahmesﬁhﬂumhmumuﬁ concentratlons.
nown in the ar ern1n|n the
100127155 oo oRER Perscen Oag@ﬁ?glf%l Beeapi ﬂf@@%g thepafpjdo g least one and
usually (éoﬁlﬁﬁam}r %?'c@l?ssafn% sl Linayf Boéﬁn}un%gon Qﬁltlpkélﬁsr labﬁgﬁ the agent. The
scal e, dilutions. The concentrations my be furt

change rief pan@detesst in aesge@@ntp dleq jagentofs dichswrédynand |t1fe. result evaluated by
comparlg(gﬁ: geq’%%nce %lﬁ{dla?sl, & o R §r|esetncg %Ield g?sneglg?n t8f ale e(l)g%%t, obtained with
oﬂwr%ﬁ@@qg@tratlon or belom1the | evel of detection of the

ent_or at or below the concentration of ent that
[00128]does Hest aganfeears epsverenthl addedaimgeolptipns 196 r o%oylﬁée form, to the

medlum]E gf%ﬁljs] inr@YLAg ﬁ%ﬁﬁ{slr}{ﬁﬂ é%ﬁg%bz 210% {h?é{ {ém s a stream,

under st an nce to
intermitceat t@i nogp@oud,i or ekanmptreay,wladdnhgazr ebqhxsovof othel d:tem;mund singly or
pur poses of illust atlo on and are not
1ncreme|nﬁilg © %lSFISFﬁUlCI Fogpt 3 Vi tlgp%p,yrsltm [y a3 fluids are used,

where o@glri—ylpﬁ%l&%%%t% sElui6h, PAIEN offfel ksSth NGREASEGon with the test

compound added. The first fluid is passed over the cells, followed by the second. In a single
solution method, a bolus of the test compound is added to the volume of medium surrounding the
cells. The overall concentrations of the components of the culture medium should not change
significantly with the addition of the bolus, or between the two solutions in a flow through

method.
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PRODUCTI ON OF DEFI NI TI VE ENDODERM [ 00132] Hunan
enbryonic stemcells (hESCs; CyT203) were
walpdopesiwst i ated in vitro to definitive endoderPCT/DE007/080589

for about 2-3 days substantially as described in

D Amour et al. 2005 Nat Biotechnol. 23:1534-41,

D Anour et al. 2006 Nat Biotechnol. 24(1 1): 1392-401

and U. S. Patent Application Publication Nunber

2007/ 0154984, which are herein incorporated in their
[00129]entl rlertefe%%d ehfthmu st §&roptihated aﬁ&%ﬁale%}ﬁﬁf%h& such as

em (hES) celfls were maintained on nouse enbryo
preseI‘VEftIVbSS othhastayflewder sigaiferast ¢Specorakitey otdzall dprnuiatDWENTS Z2preferred
Medi at ech nted wi.t . 20% KnockQut seruym . )

formulzfify Sabin P TR OPT 1 O EH SEhY S B A fphysiclogically
accepta‘tﬂ@c@ﬁfé} e.& witai@hah 6l DRESO, &@nHﬁtVE‘l/drn{f%t dRRIRARY ¢ ﬂquld without a

(G 55 mM 2- ner capt oet hanol (G bcoz and 4 ng/m
solvent ﬁ%@:f%@lﬂr@ﬂﬁli HWMr?ﬁﬁSm@F@n(lﬂ&D) fahe cempoundagselifvi n A was

added,t @ r.Q t
[00130]heI A %IQSIH&U n%\é&F' ]mga&ebreﬁug tu(rggjafrfeglv\\;?itlt]h &%:J ?%11: rélgén'tﬂcotlc%ntrauons to
obtain al’fhfﬂalt&hha/l rem)ﬁ&gt@dhat/arimﬁ-cbnddﬁtla@d)nst A &hb@n &V eteyar dé’termlmng the

ys. Before initiating differenti agl on, hEScells wer

effectw@ FOHBiSnUALI o an st DRISPHISHFS § BE 8) CoTSErFaias esilting from 1:10,
or othetdl'oys@z{l@ il @R d THE FRMntlMBA 72§ ) fuHRPIBREN WA AMdcBnd series of
@ atanmax, penicillin/streptonycin, 100 ng/ni L activin
dilutiongy lﬁncbeesmyﬂ?yglqabnccmtqfahesemsnwtltraitectnsrsed/eFBSa @Ieg(:(tjvomeyltrol Le. at

Zero cor{clegtr?t}o?l;]()?lbl(g%w %‘8 3ve f’ t?? lé)P E?x{ a':}g]el\étnor aI?RV\ﬁag\{vqge ontentration of
agent théi dde@hefdil @k deRcieMpehalR M shefhonsiopeent rati ons were 0%

for the first 24 h, 0.2%for the second 24 h, and 0.2%
[00131]f or ¢ HevingEenerallydesrehed this aaent prurfeliirthertunderstandiaggan be obtained
by refer%e%@sc\éﬁélrﬁe@g{ ﬁP%§§rgplf &%&H&ﬁ ?3\518 }rleerg? fg? %91%'&& of illustration
only, anmausmtanttt:mdeldunhehlirm@herl n anti body (Zyned Cat. No.

13-1700) at 5 ng /nL for the first day (dl) and

cultured for 3 days. The other two plates received no

E-cadherin antibody tregagRpp LGontrols). After the

three (3) day treat nent hES-derlved ceIIs wer e

O A ) Le A L [ ) ' " J
b A““‘@?éﬁ@@@@bﬁ%%@@iﬁé&@@ﬁﬁ@ ATI0N
at 37 0C. T S 10% FBS to
[00132]r emvguﬁaﬂm &t senmveElR QRIdEE €YTans) herugipRr@Estet Nn virro to
S wth S%:BS (buffer) to bl ock nonsgem fic antibod

deﬁmtl‘tﬂ sdpagm @F) Brgbew I-3dayetibsiantial eéidml?@at@ayet al. 2005
Nat Blo?e{(l?z%%p %X l%%@lsﬁ rﬁgﬁt) etalll %8 éﬂNa}? i @Wo?g%ﬁ?@ %% 4501 and U.S.

el s for m nut es fGom ¢ enper
Patent Mﬁfl'ﬁ;att\m Iﬁatilmalnobllﬁtfr&hﬁeram@m)éémwewd&dl are laréihenc@porated in their

106 cells/m. Cells were al yzed using .
entietich” PO 41 fernifgie] ﬁagea%rteéawoqleém](h% RS FrEeRapined on
mouse anrﬁ%bﬁgt e0Mp ﬁl é%pec 2dye NiedPPlih CRINIBRUF12  (Mediatech)

Publicati on No. 2007/ 154 4 supra, CXCR4 expression
supplemsatedi with 2686l Kndckub serdefrepliacdnvent éatbodk rlnmMrhenessential amino acids

(Gibco), Glutamax (Gibco), penicillin/streptomycin (Gibco), 0.55 mM 2-mercaptoethanol
(Gibco) and 4 ng/ml recombinant human FGF2 (R&D Systems). Activin A was added to the
growth culture medium at 10-25 ng/ml to help maintain undifferentiated growth. Cultures were

manually passaged at 1:4-1:10 split ratio every 5—7 days. Before initiating differentiation, hES
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chenoki ne receptor CXCR4 is expressed in the
definitive endoderm and nesoderm but not in primtive
we@pwodersd vi sceral endoderm [t was previousl yPGHUSa007/080589

that hES-derived cell cultures exposed to activin A

and | ower |evels of FBS have an increase in CXCR4

MRNA, whi ch corresponds to the increase in other

definitive endoderm markers, for exanple, see Figure 5

of D Anmour et al. The percentage of CXCR4 positive
cells we?@ 1IV§n b BrikPFadie I QLEIGIRD). [(’HE 'Wér@&ﬂ%?é‘l@gﬁﬁ'lﬁ‘ RPMI (Mediatech)

I body treatnent was approxi mately 70% and 76%

supplen(eﬁte%wnzACﬂmtdng pnms@lemfsurepednyqul n0e omg/méstaptl‘tlheA and varying

concen 3 SEE P PRCERRTONEH 0L LRS! Y TR v

added APRROXfirALRYY(AYP, &Oglff@éﬂtﬁnwr% arﬁaétyaﬁfér@ﬁﬁn&ﬁr&ilp@nments FBS
0134] In view of the fore% ing data, treatnen
é

concent%gg@wwe[(h/o 40r Té\@é'mt U 10. B pasthesaemmdr24n, grd Hr% forfthe third 24h.
wscont g0 DBOBLSSPUPHES, belEPREE g KL SR s o
plates Wene tdmdalzﬁd ed@mc @land mnma@dnwdhl a agane sihd;huhan Bxadidre, antibody

vin A. EXAMPLE 2 ANTI - HUVMAN E- CADHERI N TREATMENT
(@meﬁ@@dﬁs&é&é Tt preab) fon terfinstEdan dit) ved enbeekdan Tdeys. The other

two pla%%ﬁ%emK%%dh%%ﬁll?@ Frefﬁwehy r(&ﬁltr%ﬁgi %}Igtrgf] tfe three (3) day

condit1ons were substan
treatmente RERideddedabaisewene doxaniated u‘ls1@1dthen "[l@/p‘hﬁa(lnvmtogai #12563-011) or

ceunasg {agEBital ESPalonds PRy 8 escEn ey Naghed in PBS with

10% FBG@ tfofl%ﬁl%vé bﬁ%}% RISt pdlicw ﬁﬁ%ﬁﬁﬁéﬁd@@ﬁn PBK&gitH 3%FBS (buffer)

ays | ates were treated wth anti-human
to blocl@wnmﬁcr mnt(bpgiyr@md@a Celo Welelabilw®91tha€X§Rﬁlgl?Ed§0mngett¢ﬁéantlbody

(R&D $55feiion aF 10 e B STy J8J0 s 46 ahEntie af agprlpperature.

Cells w@t@t\basﬁémﬁf"bﬁf&%g@ %shﬁbeﬁlgé@ﬁfjbl% at Nobrod 3-8 400)° ERY/ml Neells were
first S%&gs or the first two (dl and d2) days at

analyze¢ osisg At A4tS(@hiberf (BD Bigscisncd). 2 ng/ nL. [00136] To

deter face mar
10013315 2r ot $L 0 S0P o, B0 PV Pl AP pypicaion No
2007/018498 € SupRNACKORAl ekPibssvérs pefimitati @latfonot diepnitiat endyderm.  The
triplicate sarrpl es wth a 6100 nucleic acid extractor
chemokingyiseerier BRERFSIS errieseddn 1the dspting epdrders @gd fpgsoderm but not in

primiti %IYlg{S%ag;\Fl?d%@reh%de?ﬂ W Ay t;é%o'u% sh u ﬁém{]ﬁegférﬁ/eh'c%ll cultures

reactions were run-in I cat e usi
exposedl to48¢thviofA tane lo{'zDMlep/(ets o &BSi lmveand 1rttﬁi@se1M1f(bX(EB.|4anm which

comresp G SL 3% PlEL3, Ahora R Tect SRR, een mmstel M Kipuve s of

D'Amo&QtaﬂenThéﬂﬁé@eﬂ%@doiaGWKh Qs1ﬁ@e EQ% redhdf Rt BRRE Dt receiving E-
instructions. Real -tine perfornmed using the

cadherirRentdrodGéieatnBmOOag @gplbétmat@eﬁ@% @rhb 76°R4FKES 2\ and 2B, respectively).
In contgllg‘[e,l n&ll f Ilgt%t r|e8e1V1W§Sthe eﬁ %hn%(fil arﬂlboﬁy attrea?ment had approximately 93%

CXCRA4 positive cells (FIG. 1C). Approximately 25,000 cells were analyzed per sample.

[00134] In view of the foregoing data, treatment of hESCs with an agent that binds E-
cadherin on an E-cadherin expressing cell increases the efficiency of definitive endoderm
production of the E-cadherin cell in the presence of strong nodal agonists, for example, Activin

A.
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to a standard curve. The standard curve was created
using a mxture of total RNA sanples from various
WO 2q0al41984ran endoder m ti ssues and di fferenti at RUI/HE807/080589
cells, and 1 ng was used per cDNA reaction in creating
t he standard curve. Quantified values for each gene of
interest were nornalized agai nst the input determ ned
by two housekeepi ng genes (CYCG and GUSB or TBP).
After normalization, the sanples were plotted relative
to the | owest detectablexgafflg2in the dataset and the
standard devi ati on of four- or SI X- gene expression
ANEaHUMANIE-€ AMSER BY) dREAT M PN INC RIehSieh ¢ HE: EXXREASION OF

forr i %
NO 3):
[00135]CCCCAT I T@QTL@@GIIQF &(Ft[ffe 6&5@161@ WPe sél)star%ﬂf sfr@ilaab @hose described
primer (5 to 3 TGGGECTCGAGAAGGATGTIG (SEQ ID NO 5
above neﬁmmpl@vlea@bmppl pour (sl 2§05 sypraem&hm&@@mmq@\?@ SA. Nine

issue oG RERORAS5n ok THRATF AT BLLIRE (B4 & dtris e for
three (3playser TH6'(2} pla&s)wereﬁéém@mmmm(@m@riﬂmedspat No. 13-
NANOG f or war d r| mer

1700) ag' 5 negmlaonctheTiest Céi@\'[@,e (P8R did O reagyve %hmmfgz -cadherin
(controlF2 g%é%?glggels '%%%gaﬁ& QitR ahti- G%I% Q3-57 00) for

can e seen |n ure

the first é@mir?eheoﬁrsﬂﬁw %s ds unl aQ)?ddWﬁk@cfncemEHhQﬁSifG N1 Vg2 10 ug/ mL
endent on the dose of antibody provi ded. That is
[00136] evell%o afeteamie seil ofrigice epprkgr ¢&pepden aﬁair@n@&ﬁsuﬁf cells were

harveste?r fr 191”(?1%} éﬁgﬁ@gﬁtes E%J EHEH anAEwE?ﬁ%f%@ .ﬁ%&lgggplfcgtet &etrlphcate

ure ne
samplesexaipl & 00 GYEIBAE dcbd extsacver(Applied Basederat) ahddips500 hd was used for

anti body treatments at 1 ng/nL or 5ng/ of _anti - human
reverse HapsgiRLPn ﬁVlﬂiM‘rg‘re}’é’ésCDl\é%r?pSH%éSlf *&ai%gq%ﬁn%hPéRzreHW%E were run in

duphcat@ %@m@ﬁ%h X RRESINANdr §¥RkiSn IHPIbARM ?(l)rlwbérds éﬂ'ﬂ }e@ErsE @rimers with
hose observed in the control sanples (F

QuantlTAnTotS@R n@rdear mastpr enslse dQ1age@efAh¢rnawlse nQodérTrept Primer Assays

. RBERI t | t ed
(QingenSpERT TR ab g BCmamur b n oty Kt TRy PO,y performed
using thd m&@t@éﬂe@ﬂ)%@@o@e&@e@é&%&)@&ﬁﬂd@cﬁﬁanﬁﬁbéﬁon&@s pekf3E&Bin relation

To determine the relative percentage of

I 1s
to a standaft ayxe niiectandashariaray cre@ﬁeéh@@guwlwepﬁé@t@l&NA samples from
various %e%@%unleaﬁleemgpga ne%ﬁs?iﬁ% A Hﬂ&%ﬁ%}’ 1al%e(iJ ﬁ]lié‘) cel ncﬁld fH% was used per cDNA

r EXDYESSIO

reactiond&f icPdatihy ehengaderdnceve! GiRsHAGT &akkeal ¥z %Qch Foe@IroB Sinfkest were
and 3D denpnstrate that NANOG and OCT4 hESC expression

normallzma@smp énnye deteriaed b by Bensekesningreepesd§her ¢ and GUSB or TBP).
After n&r‘hﬁﬁ% h@ggn W(eg R)@t@i qgﬁu{}%’ 8%51’09);635‘[8?%%&531& X&mple in the

erm ornat
dataset EXiAMelsEandard dev1at10n of four- or six- gene expression measurements was reported.

Primer sequences: CXCR4 forward primer (5’ to 3”), CACCGCATCTGGAGAACCA (SEQ ID
NO: 3); CXCR4 reverse primer (5 to 3’), GCCCATTTCCTCGGTGTAGTT (SEQ ID NO: 4),
OCT4 forward primer (5° to 37), TGGGCTCGAGAAGGATGTG (SEQ ID NO: 5); OCT4
reverse primer (5 to 37), GCATAGTCGCTGCTTGATCG (SEQ ID NO: 6); CER forward
primer (5” to 37), ACAACTACTTTTTCACAGCCTTCGT (SEQ ID NO: 7); CER reverse primer
(5’ to 37), CCACGACTTGCCCAGCAT (SEQ ID NO: 8); NANOG forward primer (5’ to 3°),
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DECREASED LEVELS OF EXTRACELLULAR CALCI UM | NCREASES
PRODUCTI ON OF DEFI NI TI VE ENDODERM CELLS [00139] Cell
w@eowosws4 and cul ture conditions were subst antPEi/U§2007/080589

simlar to that described above and in D Amour et al.

2005 and 2006 supra. Briefly, three 60 mm pl ates of

hESCs (CyT203 p36) were differentiated for about 18 hr

using activin A (100 ng/m) and Wit3a (25 ng/m) in

RPM wi thout FBS. Sanples of undifferentiated hESCs

GCAANRGECTRIGEFGREATGE k@@tmrmo oby. aﬂewﬁéer@a;efs@tphmr 1(5103),

procedure. Plates were briefly washed with 2 m of
CCATC&AG@AQ@M%G@M@EE)@N@Z@)M wi t hout Ca2+ and

2+ (PBS | t e.whi ch, wa
00157927 SF8 bbb 5B B pesion e

dependdn€bh ARE Edde Cof atiBodyEiibAHedt THatG e tdYh b ex REl4fR difRtly depended on
concentration of 2+ ions present in the nedia.

the amonnh@ry@ngerﬁgﬂtlpe &f apii-hpmprR-¢agheray pdded<p dhe efltuse gredipg (e.g., 0.2, 1

and 5 ué/ﬁ? CFDI% egaglgﬁ ¢ |é%19gﬁl-r%6$ \?Igrg:ﬁl(??aggi ag ?ﬁ@)s erh anct%o(c?iy treatments at

1 ug/ ﬁ'cfr@%gﬁﬁ!l,'cﬁtd AP EIEMAGHE L Rereds daRl &at&ekdoYith V2L g/mL had
HE G 4A) "and  NODAL (F AG Egﬂ and def :tnltlvg/m !

CXCR4eﬂdweuomle\a%s Sutditané bl sipyilar eveh@seofos@EEd {tFH@ coh@pl samples (FIG.
T bout t fold
). Apg R R e i RBR LR SR GEE IS CERBAELS (RS R Rl was

stronglyl UpEERBAE] Affer @K URS 6f RRRadiRhintaAeb ks thenidedt ahB the upreguation was also
ljBS;I'A- treated cells. These data indicate that the

dose'dep%!@@’étt(f% B ext racel lular calciumin the culture
nmedi n | a | Ci
[00138] Dr o dSI(; I%e#rhq%ﬁ) I1{/ée%§n%%tg%€ n(}&f??élfs %}%ggssfﬂgs &@4 and Nanog,
transcrlpmmpﬁ:mmb teguirbe to metlmtelatuhientES@b pluripbteacy tud eelf-r¢r@02KAPCT4 and
n addi.tion to appreci ated that othe
NANO(% AXETeSHPR O ﬂ&%éf?g@%ve epgd %@teaﬁs \WHIE | VAR b hteigy SC and 3D

demonsjtr'at@]tllia? WARoGEIRYDEneaEye %Ixfn%gsrl SRRELLS GveRCA&rdEETMMth anti-human E-
, 10 phenant hrol i ne, diethylenetriam nepentaacetate

cadherlr( DFERAENL, hyd abwyleuohlyb@ typicelnefcefimitivetendadseemi formatiap (D'Amour et.al

2005 ‘prE)EDTA) Di am nocycl ohexanetetraacetic acid (CDTA),

’ 2 Bi s(2- ani nophenoxy) ethane-N, N, N , N - tetraacetic
acid (BAPTA), and pharmaceutically acceptable salts
thereof. [00141] The nethods and conpositions
descrl bed her ein are prEe%éM]TIy Bepresent ati ve of

CIRY QSES%R%UCTION OF

Changes t her ei nD@WdiI\IHﬂh’ErENB@@ERMICEichJr to those

skill in the art which are enco sed th|
10013913 1 Eb ety e nlie rondons Segoby @aﬂﬁ‘y/ BiFulag é%,sfet described

above a@fl ih"&’ Ah&&! &sr 00 ak@ADOSYra. | Brivh} | (hRR EPRAH §dted BF hESCs
one skilled in the art that varying substitutions and

(CyT203pdb¥ ieest didiesentiatgd fer atié 18dirtuseng avvieint Aor 08ingohldsed Wnt3a (25
o T MRS (SRR O SRS S0P Rbly Bl s o
the diffdrbitigh @tcedtt SP1dics GleRShiietly Washtd&itA2r@B6f PBS either containing Ca*”
or Mg®" or without Ca?" and Mg®" (PBS™). In addition, the one plate which was washed with
PBS” also received ethylenediamine tetraacetic acid (EDTA) at 0.075 mM to reduce the
concentration of Ca’" ions present in the media. Analysis by real-time PCR for expression of

brachyury (BRACH), nodal (NODAL) and cerberus (CER) indicates that the addition of EDTA
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"consisting essentially of is neant including any
el ements listed after the phrase, and limted to other
We@b@oeames4 t hat do not interfere with or contriRCE/ES1007/080589
the activity or action specified in the disclosure for
the listed el ements. Thus, the phrase "consisting
essentially of indicates that the listed elenents are
requi red or mandatory, but that other elenments are
optional and may or may not be present dependi ng upon
fac111tat¥@ﬁ1terl§ffer@ﬁtlﬁﬁﬁ1 tBnﬁé/seﬁéd‘d%ﬁﬁ ishﬁdﬁ%ﬂ \bblt1¥véi’§ oiaBRA@'H @fIG 4A) and

|isted el enents. WE CL in vitro net
NODAIf (JF'IG A8 casi defindefe mdpd&rel @ladod,ieatml by cbw@t pfoGER (FIG 4C). There

rOV|d|n an _agen a culture
was abf P ERIb PRI ERhRdnc TR e ST lon g nEERe GBI BT dng eyt o three-
fold incfe@bd %, exph8si 80 YoritRODBI rharREr ia HIBEA @Ra@ll cbile These data indicate that the
E- cadheri n- expreSS|ng cells to each other; and
E

reductiogj af extragellpar FolglugaindhEce funeredit- B freyas T pigRtetA increase efficient
productﬁ)ﬂ‘gﬁ’ﬁgpﬁlﬁvé Er?d@d&% k@m%ﬁ??%sac% Q438 'tl%efoﬁ%%arfl%tg?{l@?lncultures.

r owt actor of i
[00140]subg rlnqudﬂi‘onttb EDII(K:bt wilples ﬁ@ndlaﬁe@fhagouhm daldimation shelators can be

ereby increasin tlon of definitiv .
used, inglydgehn oD hml*ﬁﬁégn%tgﬂsge oftpisatetic g SEGITA) a0 Rgerpnthroline,
dlethyleﬁétﬁgl%lrgp&ﬁg&%fa't@ (D"@PAjrhﬁldF@;%Q@gleﬁlfyléﬁbﬁhﬂi‘ir?etné@ﬁ& 8Ll (HEEDTA),

he agent is an antagoni st of cadherin

Dlamlnmt:lmb@mﬁtetrhmem 3,aonher€DT A)he laErBa@Mnsmollhsfl@cy)ethane -N,N,N',N'-

ewnace R URPE AT o BRI GE MR SERPRBIS AT B2 e "

[00141]Met hoth® et odk hd dbh%b@ihﬁni Bescap&Nhereln @reNfBlehtle réred@ntative of
pepti de anal og he nmet hod of claimb5, wherein the

preferreé@mbpélénqngs %mi e éé@?ﬂéﬁmﬁné@m Ment@@qiqde@é@ﬁéntwgs #p therscope of the

inventio 0 O;@ggrgée n[hﬁ)éfrrrl; %r‘fcﬁc a{%he rselzsngr?gé% l?rt toﬁ@ F§ %ﬂ?'e&j ﬁ_e[ﬁé %Jte%hlch are

encompastd edthid thel spimn df thetisvesition taheé aa@éeﬂneldsbyatheaslccpamﬁ therdisclosure.

Accord18g]1yc|1hlw1}1 ﬁe apg!grg{ngﬁct) :ﬁcglcei é{]égc{ al ‘Z Eﬁ’ﬁ it egqt]r%ilﬁlg substitutions and

modlﬁcﬁtﬁﬁﬁ'rﬁzﬁy POnflie €8 e 1%9&9!0%@1&?@3%8 %@%@Wlt@lorﬁ'{c&éﬁaﬁfﬂ@-rﬂm the scope
et hyl eriegl ycol tetraacetic acid (EGTA),

and spirghod peeninkienslonne, dlethylenetrlan1nepentaacetate (DTPA) ,

hydr o etr1l et nedi netr| etlc fo
[00142] dly am Clg;g JR e&g z?%{s QI%PS‘& 'fl% roagltoag%h\l)s (glsgfosure)by the phrase
“consistingZesEérBialy aff RaApG@NIEIdeid AR MdtiNistBll aftérerhé pRGSE, ia6d limited to
acid (BAPTA), .and pharmaceutically acceptable salts
other elgmantsgaat do not interfere with or contribute to the activity or action specified in the
disclosure for the listed elements. Thus, the phrase “consisting essentially of” indicates that the
listed elements are required or mandatory, but that other elements are optional and may or may
not be present depending upon whether or not they affect the activity or action of the listed

elements.
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9 . The nethod of claim1, wherein said
E- cadheri n- expressi ng human enbryonic stemcells are
w@e@vioghosd wi th said agent in a first medi um aPCI/US2007/080589
wherei n sai d E-cadheri nexpressi ng human enbryoni c stem
cells are differentiated in a second nmedium 10. The
nmet hod of claim 1, wherein said first nmediumis
different fromsaid second nedium 11. A nethod for
i dentifying an agent capabl e of increasing production
WE CL&fv@ cell derived froma human enbryonic stemcell,
sai d method conprising: providing a candidate agent to
fh hu nﬁﬁgﬁ @%ﬂ?&lol%d gotrs rga%lngl (%tht% %nd eMl errc?cﬂlgju% E&gprl sing:
conpr previdghgaadli afgfalﬁr ®ni icatli @Illtuf(ﬁeblﬁprliﬁﬁg)vElcz}dheﬁﬁ-gX%ressmg human
capabl e of pr rmtl g the differenti on of sai u
SRy O Ristens celfs, dRarety: InRtREp 'Oﬁi‘%gtilm? adaprin-gepressing cells to
%@H@{}{%{"t% Jagent incr eases the production of cells
fferentiated fromsai d human enbryonic stemcells by
conpadiffiagentiltengprseidu di-tasthenii-exipriefsenrge rinzne ¢mbetdnsc istem cells by

said.cell. culture provided with.the can ate n
SR RE e s Wl B PR o i & e v RtoF o 4R N Actvin
@E?fdl B ehSTGRD S@lefafitiy ot oFovk A ZhctHaSthBRby Qﬁ%sﬁg QlYé Iﬂ%@uctlon of
h said candl dat e ageént but has been treated Wit

dldfmltsxmddcﬂe‘rﬁler enti atl on factor as the cell cult ure

r ovi th e. dat en re reater
%r odu V¥h8‘fi g&f] ?rgltn g% %Bm\ﬁhﬁt% H‘f{&ﬁ cul ture
provi ﬂl@éjm\é«ﬂhbhl of bigirg Qnﬁhé}@h&h@Q@ﬁE s DOIIPAESE B-QadhRen.
ﬁroductl on of differentiated cells in the cell culture

ot pFer/mgdgd Wl elaim He wogisH] @ataetaagléﬁtls|am@i>@53tnéls,01tmpnoclonal E-
ction of a cell
cuerBRAGATYHBLE OB Q968005 Jgebafyet fon of o cel
&l ai nTHelmethbé bEClaint ﬂle)vhéreﬁﬁ elfeezngbntat h @aptideadrarpepsdeanalog.

row h factor of_the I\IodaI/Actlv n subgroup of the
Gorb ShpePeiand 1 9t c3m The WHERHb BT PAIAE ML £1 eAdBesn peptide

correspdriiithHofah &-Efhb A% edtr&elidlal @orfi‘alﬁi af ddinbla¥Ri @ﬁ%éi%o@%@'df human E-
or derivative thereof. 14. The method of claim11,

cadheriIV\(féiQeIIthé) agent is an ant agom st of human
ca 5. The hod claiml1l. wher t he
T oo T mBngd 8r c3HF . "RAASE Rfefenfl Rl B Sleld o
45, leed Biefhddnéf agient7, inhereim alidl cabiup REUEHelatdr/is ddMectdd from the

vitro conposition conprising an_antagoni st of
group qongigiimge Gf net@ﬂ@@q(hqr@lgpqegfa%gﬁ Rdd (ERTA), ethyleneglycoltetraacetlc acid

(EGTAﬁhcaghl‘he{ (% Ree)k() %ﬁgﬂ?gl%&“”a” SRRV ORU SarinE Rt flcbite (DTPA),

hydroxyethylethylenediaminetriacetic acid (HEEDTA), diaminocyclohexanetetraacetic acid

(CDTA), 1,2-Bis(2-aminophenoxy)ethane-N,N,N' N'-tetraacetic =~ acid = (BAPTA), and
pharmaceutically acceptable salts thereof.

9. The method of claim 1, wherein said E-cadherin-expressing human embryonic
stem cells are provided with said agent in a first medium, and wherein said E-cadherin-
expressing human embryonic stem cells are differentiated in a second medium.

10. The method of claim 1, wherein said first medium is different from said second

medium.
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ant agoni st i nhi bits adhesi on between said enbryonic
stemcells. 18. The conposition of claim 17, wherein
w0 b@asosgoni st is a pol yclonal or a nonocl onaPCT/US2007/080589

E- cadherin anti body. 19. The conposition of claim 17,
wherein at | east 10% of the human enbryonic stemcells
are not adhered to other human enbryonic stem
cells.20. The conposition of claim17, wherein at
| east 50% of the human enbryonic stemcells are not
pdher gdnb@o@BE T ddA RS %Hbzfg%ﬁpbé‘paﬁfeem ﬁﬁkéa&ngzﬂrod&tlon of a cell
cell culture conprising a cal ciumbinding agent and

derived Erouadhmnarnerehlrype@stmgcetwmd n@ﬁhxrdymmm‘lsstgem cells in a

culture | n the calciumbin i'S

b ounch o a4 et b AR et S et Eibireh,y

| nhi bditferegti getesic A tenaeFort@ sEAmeselr Nt lusd BidE@ bémprising a
22. The cell culture of claim 19, wherein the cal ci um

BiteesnHetieiglastor kaowe febe eapablegihpreraotiieilp difbentiatipp gl ggid human
efetraacetic acid (EDTA),
ﬂ? @EE% %%gtéﬁkaacetlc acid (EGTA), 1,10
p h en aatﬁldsrmhmg ewhethet hiyd ensdidatamageap entmmet the eprloDddn, of cells

%ﬁgrox%@ 3 | et hyl enedi anjnetriaceti HEEDTA

SH @ WP AnBTEAT SRPBNE HePceqlen, Aso paring (hé ‘production of
thfgreﬁh%g <&l {AQRRRM k&L Wdé& Mtl’l\rthel\@ah@llﬁﬁt%%g&ﬁttb @he production
acid (BAPTA), and pharnaceutically acceptabl e sal

ofhdiffershtiated celifhia adelrmancfunbruomc sfencead ¢n11212e thmeaserm baen provided

\ggﬁéélgg?gfl f th?entl%&ggn enb ed w@} ﬁlg sgmle ds ffi ar%geltlar%% factor as the
&liMRiiitel @rodliiled | aitin &, chl\lﬁtﬁﬂzﬁé Nagdnt, | @&féten’iog/ﬁe@tfer t f@duction of
human enbryonjc stemcells are not adhered to other

diffgrentigted py]&]]ncthgtcg%cggpqegarogéed Withethe sandidate agent as compared to
Coregggdufcﬁbﬂ] 9f ﬂfffe?ergﬁ%e(fe'llg 11?9&”&6? ¢ &réﬂ‘ﬂ&@@%‘dﬁ& wdth the candidate

rising: providing a pept |de rary pept
abeni nddbafes oimt hixSCndalack @enﬁncmdtﬂsrthmplpxdpttl(dmf a cell derived from a
SCreenin sal peptide library for peptides having
WW@%I%?WgﬂWfﬁe bi nding to the Ecadherin peptide: and
Bel ecthd@eodBrBIaim 91, WieeiRQRE dieRrenti G Mctot N %}@wﬂpfactor of
the E-cadherin peptide wherein the affinity of the
therdMéﬁuenns@%gunMﬁheWGFﬁGupﬂﬁhm@mer than that of a

{Bat | V"Fh met ! % of c1a1mcfaldh%relrer1]n Qheep éilff(ej:reehtiated cell is a definitive endoderm

cell or derivative thereof.

14.  The method of claim 11, wherein the agent is an antagonist of human E-cadherin.
15. The method of claim 11, wherein the agent is a synthetic compound.

16. The method of claim 15, wherein the agent is a natural product.

17. An in vitro composition comprising an antagonist of E-cadherin specifically

bound to an E-cadherin-expressing human embryonic stem cells, wherein the binding of the
antagonist inhibits adhesion between said embryonic stem cells.

18. The composition of claim 17, wherein the antagonist is a polyclonal or a
monoclonal E-cadherin antibody.

19.  The composition of claim 17, wherein at least 10% of the human embryonic stem

cells are not adhered to other human embryonic stem cells.
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20.  The composition of claim 17, wherein at least 50% of the human embryonic stem
cells are not adhered to other human embryonic stem cells.

21. A cell culture comprising a calcium-binding agent and E-cadherin-expressing
human embryonic stem cells in a culture medium, wherein the calcium-binding agent is bound to
calcium ions in the culture medium, thereby inhibiting adhesion between said embryonic stem
cells.

22. The cell culture of claim 19, wherein the calcium binding agent is selected from
the group consisting of ethylenediaminetetraacetic acid (EDTA), ethyleneglycoltetraacetic acid
(EGTA), 1,10 phenanthroline, diethylenetriaminepentaacetate (DTPA),
hydroxyethylethylenediaminetriacetic acid (HEEDTA), diaminocyclohexanetetraacetic acid
(CDTA), 1,2-Bis(2-aminophenoxy)ethane-N,N,N' N'-tetraacetic = acid (BAPTA), and
pharmaceutically acceptable salts thereof.

23. The cell culture of claim 22, wherein at least 10% of the human embryonic stem
cells are not adhered to other human embryonic stem cells.

24.  The composition of claim 22, wherein at least 50% of the human embryonic stem
cells are not adhered to other human embryonic stem cells.

25. A method of identifying an E-cadherin agonist or antagonist comprising:

providing a peptide library of peptides derived from hESCs and an E-cadherin
peptide;

screening said peptide library for peptides having high affinity binding to the E-
cadherin peptide; and

selecting a member of the peptide library binding to the E-cadherin peptide
wherein the affinity of the member is equivalent to or higher than that of a native

homotypic E-cadherin peptide.
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