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THE | NVENTI ON [ 0001] This is a continuation in part of
woR@/0fapd i cati on No. 11/736,908, filed April BGL/S2008/070418

2007, which clainms priority to U.S. Provisiona

Application No. 60/745,899, filed April 28th 2006,

U.S. Provisional Application No. 60/827, 695, filed

Sept enber. 30t h 2006 S, Provj si

No. 60/ é%IEFWNTF%TéQNﬁEJHMA%W @IC§E

contents of which are incorporated by reference

herein. [0002] The prgs®OFTHENVRENTRPORVI des net hods

to pronote the differentiation of pluripotent stem
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[0010] Miyazaki et al. reports a mouse embryonic stem cell line over-expressing

Pdx1. Their results show that exogenous Pdx1 expression clearly enhanced

the expression of insulin, somatostatin, glucokinase, neurogenin3, P48, Paxo6,



exanpl e, humans. [0016] Thonson et al. isol ated
enbryonic stemcells from human bl astocysts (Sci ence
wWQ@3®oa12428 1998). Concurrently, Gearhart and cOMOF/K82088/070418
derived human enbryonic germ (hEG cell lines from
fetal gonadal tissue (Shanblott et al, Proc. Natl.
Acad. Sci. USA 95:13726, 1998). Unli ke nobuse enbryonic
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szt berml nt ai ned under very special conditions (U. S
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with Leukemia Inhibitory Factor (LIF), human embryonic stem cells must be



hor none secreting cells. W have taken an alternative

approach to inprove the efficiency of differentiating
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cell's. SUMVARY [0022] In one enbodi ment, the present

i nvention provides a nethod for differentiating

pluripotent stemcells, conprising the steps of: a.

Culturing.the pluripotent stemcells, and Db.
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cultuﬁ@ﬂﬁm?%e pluripotent stemcells with activin A

and a Wit ligand, or e. Culturing the pluripotent stem
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[0020] In one example, Benvenistry ef al. states: “We conclude that over-expression
of Pdx1 enhanced expression of pancreatic enriched genes, induction of
insulin expression may require additional signals that are only present in vivo”

(Benvenistry et al, Stem Cells 2006; 24:1923-1930).



medi um cont ai ni ng serum then culturing the

pluripotent stemcells with activin A and a Wit | i gand
w0 poog/osrend cul ture nedi um cont ai ni ng ser um OPCEHUS2008/070418

different concentration, or g. Culturing the

pluripotent stemcells in a nmedi um suppl enented wth

B27, and containing a Wit ligand and activin A, or h.

lturjng.the pluripotent stemcells a tissue culture
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followng nmethods: a. Treating the cells expressing
mar kepancehng estoenieseilc of the definitive endoderm
lineage with a fibroblast gromh factor and a hedgehog
si gnal i ng pat hway i nhi bi t qg, renmovi ng the medi um
contai ning the fibrobl ast O%Ighél&?‘ﬁﬁ?{actor and the
hedgehog si gnal i ngpat hway i nhi bitor and subsequently
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aci d, fibroblast growmh factor and the hedgehog
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retinoic acid and subsequently treating the cells with
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a. CQult ur! ngcﬁa'?a?c%e%tgﬁéssof %garal?c% aiti@%n&rogﬁgeefir%a e. :
characteristic o € pancreafl ¢ ‘endodermftineage in
medi um cont ai ni ng DAPT and exendin 4, then renoving
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endoderm | i neage i n nmedi um cont ai ni ng exendin 4, then

a. Culturing the pluripotent stem cells in medium containing activin
A in the absence of serum, then culturing the cells with activin A
and serum, and then culturing the cells with activin A and serum of
a different concentration, or

b. Culturing the pluripotent stem cells in medium containing activin
A in the absence of serum, then culturing the cells with activin A

with serum of another concentration, or



renmovi ng the nmedi um contai ning exendin 4 and

subsequently culturing the cells in nmedium containing
wex@pdia28, | G--1 and HG-, or c. Culturing thePCBUEZ08/070418

expressing markers characteristic of the pancreatic

endoderm | i neage i n nedi um cont ai ni ng DAPT and exendi n

4, or d. CQulturing the cells expressing markers

characteristic of the pancreatic endoderm|ineage in.
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patient suffering fromdi abetes, conprising the steps

of : a. Cul t ue9aRg pithan yaeesHulagmatix cayd|cylturipg the pluripotent
Di fferentiat gy Lhewl éﬂiiivﬁlo,&%ma%?ﬂ%a‘ﬁ@'drs into cells
expressing markers characteristics of the definitive
endoder m | ¢ néaljeringghe phfifasené siemaeilg 4 tireucailthes substrate
eXPr e5Si N MRLKEF SuPHALBEIAMSIAER Aln LGHACHE PlubbYEn
endoderm | ineage 1nto cells expressing markers

char act eri st ptem ceffls witleaqiiamck eat 4 &nehghod er aditsi qdage, d.
Differentiating the cells expressing. ker

char act or | ot egubrEopfingsefHE LER LA IR Sllhorsa sam cett
into cells ofvith abivieAlin b seveadjeyltusndedum copiaing isergmt bre
cells of a.b-cell Ijneage. into th atient. BRIEF
PESCRI PTI O G s’ PGl BiNe SppRaah e
shows t he expsasisiiganodxtrhdefulembtisf thstecudnaagde pluripotent
mar ker s CXCR4, A4, HNF:- 3bet a, 1, .Sox- 17 in the
human enbr yoife % Se‘?ﬂﬂb%qt‘imi“? ﬁfédal ﬂ—PéMf E%HS\}H %érs{? Htent
wi th 100ng/ mnca@i dohfintad @Funt, Wen chiinagainchgii@hidnt daySells
Expression of definitive endoderm markers was assayed
at the nmRNA PEDeftivinhg andq artligand ip 8 sesopd edaromedievel s

i n untreat ed HTRRAg SFINHYPR UG R eBne&lulafon, BRNElI b shows
t he expression of %he anterior endoderm nmarkers

Cer berus, €t %ulturingfbe plasipiey stemically i@ madianswmsmgpiad

stemcel | |ige,Hd,f &h'e@%iﬁﬂlgtar\ﬁﬁttllfgﬁﬁﬁ anffiabAdvidal By

| OOng/ Ml activin A for threé€ and five days. [0028]

Fi gure 2 shofwlturing teaqpirerpsing premfceldies issia guiaresnivdiercaated
markers int Ic: St em: [ :
following tr g]g%l rlarg%&\fmatﬂ%{r ﬁ)g?lﬁailﬁégé@l?\g/épﬁwggﬁ tgr f”’|h\]/3e2 !
days. Expr essidengininguastidefA.ni ti ve endoder m mar kers

was det ected byi munohi stochem stry. Panel (a) shows

X- 17 expression, anel b) sho HNF-.3bet )
280 Do BT bl el e e b bR e nageysgi
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markers characteristic of the definitive endoderm lineage by any one of the
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following methods:

a. Treating the cells expressing markers characteristic of the
definitive endoderm lineage with a fibroblast growth factor and a
hedgehog signaling pathway inhibitor, then removing the medium

containing the fibroblast growth factor and the hedgehog signaling



Expression of the definitive endoderm markers was

assayed at the nRNA | evel and normalized to expression
wo eanelos24281 untreat ed human enbryoni c st em cel | BCT/P5296$/070418

(a) shows GATA4 expression. Panel (b) shows Sox- 17

expression. Panel (c) shows HNF-3beta expression.

Panel (d) shows M x|l | expression. Data points rmrked

"AA" denote activin A treatnent f ne (1d),

(3d), five (B%}E“W%&n @é@fe%ﬁﬁa{a@w f@)cu %a{l%thﬁs?lﬁtlgme iym
mar ked ' UT"  dgiigahia wﬁﬁl&ea&lada G8ob1ER LRowan btor gl her one
(Id), three éSd), %lve or. seven days (\Vd).
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nRNA | evel and norma [ ze to expression levels in
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the effect of E

pancl (b) shos sl fhisk il Allp CabiachBY AR A e
Sox7 expr essrainoic @aﬂ ancpmbBﬂqsen‘rbrrtteening mﬁbellﬂ evnihtagleast one
activin A treat npnt éfone(ld) three (3d), five
(5d), or seven §?“?t) “Bat a poi nts marked ' UT'
denote untreated controls cultured for one (1d), three

[00¢8d) , Iif éne@mbbdiinenOecls e)llﬁﬂssﬁ@yﬁaﬂ(ét/ﬂéharak@ﬁaib] of Hhegpan@edic

shows t reSS| 0 erm.and ectoderm markers
SN el oA L e R e S

st ep- whastedistid eMtBNpandlcht@enRbRiA¢iakage B REQ/RSICOIM: &prebdigy
mesoder m and ect oderm mar kers was assayed at the NA

| evel MaRKgSEORARAPTSEAT th p@%@ﬁ@%@@@ﬂ@%@@ﬁ%ﬂ YA 9p¢ elPRd
human fgiRRiaRitkodst em cel | s. Panel (a) shows the effect
of 100 ng/m activin A on Brachyury expression. Panel
(b) shows the effect of 100 ng/m activin A on Zicl
expr essi ond-  Balteringdhqgedls prressire mapkersghipiseterigistof then A
treatnment fo

seven days (%ga Ré¢ é‘%d%u}‘ﬂ{@%ﬁ@eﬁm C%ﬁtdaeno %A?f and
untr eat ed comtanding!, thgh tqmoefdlgftbfrmwem(cmt)ﬂnlmgmpeﬂ ¢8d) ,
five (5d), o E ows

t he expressi (%)ﬁe%gﬂ\‘é%ﬁ%l g%f éuﬁ ﬁ%)f (\:/Jeltggn% h& ezllfl%qlﬁrglregluﬁp
Brachyury ( pesediniay ex@(ORA, [((pahehd BGF, od x| | (panel c)
ISgX:: ;e( ﬁﬁgln e?'rl_gln)gl\%:e cetﬂs F)g)résgmig lmarke}s Chﬁf?CtFrlﬁ({i% OI? ﬁle
treatnment w pﬁneﬂdﬁﬂmgfdnﬂeraﬁtnea/genn Actliom c@nemntg‘nxemim 1, then
and seven da\gs. [ €ssi.on of defi n'“Vzﬁ endg erm
markers was aSSayE %‘Iﬂe WG CRERR I ST g Py e o

t o expressi OBulhﬁMglt}& cells idMiddaad @shtdmindekeadibny@H-Cast em
cells. [OOSS#@E gure 7 shows the expression of
definitive e d8rm markers in the human enbryonic
stem cel | {i naitkithglitRd deDWt19es8iRR niafi@tyd MBrabtridic of the
differentiation protocol. Expression of the definitive
endoder m rmar REE{igendqdyradingsecty mefironiirngcRART and v .
Panel s (a) aggkn{f)4, sShow Sox- 17 expression. Panels (c)

and (d) show HNF-3beta expression. Panels (e) and (f)
show GATA4d. Culturing the cells expressing markers characteristic of the

pancreatic endoderm lineage in medium containing exendin 4, or



expression. Panels (b), (d) and (f) show counter
staining of the nuclei with DAPI. The col ums marked
WO poogatme8 denote activin A treatment (I OOng/ nPQT/82008/070418
five days. The colums marked 'untreated' denote
untreated controls. [0034] Figure 8 shows the
expr essi on of pancreatic endoderm markers in the human
enbryoni ¢ stem cgel | e HY follown l.ication of a
second di f#er B#tR&F sﬂﬂﬁmﬁﬁe@mar@zﬁo‘@g@f’e Aot hhe
pancreatic eBﬁﬁ%@ﬁ@éﬂﬂ@ﬂ&ﬁﬂﬁwﬂ?&vﬁﬁ@ﬁ&@ﬂmwmﬁ% 8™ otch
normalized to expreSS|on levels in activin A treated
human enbryofigealigg@ahway| s. Panel (a) shows Pdxl
expression. Panel (b) shows G.UT-2 expression. Pane
[0026) ShPWR EbBitheRe B HRIER Tveh@hdrbvilids QUhdn Y 61 PMEng e
expression of pancreatic endoderm markers in the human
enbr yp#ticat siffermgiaom djapetes, pgmpresingabs siepsabpl i cati on of a
second differentiation protocol. Expression of the

pancreatic e d tected by

i mrunohi st oc egﬂ@%rﬁgakﬁﬁ %@?(gﬁéms Pdxl expression

in the untredt duffcmmtlatmg theghuetippnedtent b@llssmtowlsmlxﬂessing

expression in the culture treated b t

i Tforenttat ol oy Gl RS 2R b i &l

expressi on oft. naﬁhmamﬁmgﬂ&nﬁb@@mn&mm@mm&mschnwnhsnauﬁ

human enbr yoni mcel | line. H) follown .

appl i cation of t%efi PHYC gRdoderiincees ?L?rfﬁﬁ%‘t"%&%f”?g markers

Expressi on of tdhgagamndicestthepmoRdas dndedmiikedgs, Was

assayed by PgR and normalized to expression |levels u&
t

activin A trEatEHCRBIAMAE AissF ForPEsSpeRFEEr charaqsthEes
(a) shows Neur QR pRXRERSHHARm NARRE D18 ROWB-RINReage,
expression. Panel (c) shows insulin expression. Pane
(d) shows Hes- Bngxpression, the expression level is
normal i zed t r i gure
11 shows thegeﬁpp%é§|4%gdgﬂg fgg %gggﬁiggﬁﬁfﬁgrkers
in the human enbryonic stem cell I|ne HO fol |l ow ng
appl i cati on of BRIHF IFESGRIPTAONADF MiHH DRAWINEG$r essi on
of the pancreatic endodern1narkers was assayed by PCR

d nornal |z tQ expression I in actjvin A

10037 ot Blgrt, bbb fec s fade rpe iRt
NKX2. ZXeRrar G&SFAQHHNF@IB% NiBAL 1, $6ewWs i hu@%PérRs $oriadstem
[0038] Figure 12 shows the ex reSS|on of PDX-1 in
cel | s&ki i FELoHo g &symeptpith POpg/gh gctivsy Ajfor twgy fiygragd
Expr egighQy O EXpRQsiBIPYE definiis c BRRAYEAMPY K Was &8 cd at the
normal i zed to expression levels in activin A treated
hunan &tk peliagd geraniead|ty sxpugsiop Gyglyin wtigated hyrgas hows
the eéﬂﬁfn‘?%ﬁ‘lb Qt@m(&felléﬂ' %ﬁ&l@)cs‘l%\?s ﬁﬁ@@ﬁﬁ'és%loh Rt Ihla %n@H&Béﬂdoderm

enbryoni ¢ stemcell |1ne | ow ng application of a
third H@rlqefSéPeéWmSaO%h armféqmts in thegriaes eahryefic stga cell

hepat eyLe (iR t?ea%@@e?n Jhk @thﬁ‘ioé}Yg HREIA @9’&1‘1‘&' dnfd ®de
to expression els 1Tn activin treated nman
enbrydmisc stemcells. Panel (a) shows AFP expression.
Panel (b) shows al bum n expression. [0040] Figure 14
oWs [ e
e £ SRR QR ARy g o RRLETA frh
mar k e pmbrybnip btamicplbiiend§ falksying treatment w1th 100ng/ml activin A for

five days. Expression of the definitive endoderm markers was detected by



assayed by i mmunohi stochem stry. Panel (a) shows Cct-4
expression. Panel (b) shows al kali ne phosphat ase
wez@eesaeon. [ 0041] Figure 15 shows the karyot BQEUST008/070418
the human enbryonic cell line H3. The Karyotype was
determ ned on cells at passage nunber P36 that were
cul tured on nouse enbryonic flbroblast f eeder
cells,[004 gure 16 depi he outline of a
di f f eF8RYY {Sroahe%lﬁf&f ocsF! (Rl PWF émf hUBRGsYAD- Uarel @) shows

human HerIRE ANk Fressh MPaRI] |(? sB6ws Oithlekmalsicat ed i nto
definitive endodermin a feeder free system [0043]

gur e, |cts the FA of.ile of humap enbryonic
00g)Em Etire § RS pesmietolsBh @Ot ks Pobe Gipen
varyi Bgbsome @t@ﬁlroaﬂ 1i8OE9 @11l apl-wie dlf@i@mﬁ&ﬁﬂ ptr&ocol
(0.5-29% | ow serum.and high activin A (100 ‘ﬁ% for
5 day §XPressionk fredlsinike oAk WATRSRYEHRLTRS
CXCRA 1 §iland 8dohnalliSedsh @X}ﬁes‘é‘f(')ntla@ls Yn @athete@ REmAd&nbryonic stem
expression of ES marker CD9 is shown on the X-axis.

[ 0044¢¢lksi eyreb (2] ghosridudTAhexoresgipu.-t Panel (boshopesaxtd f or

mar keE)ﬁ)r&gloﬁl epid] @5 MRWE @ﬁ@ﬂ%&a Féfeemlp Ltiahw(gﬁsh%s M1

human enbryonic stemcell |ine assage

cul t upxdessian. aDit’d Doinghi maaketdo AAofdelmﬂermtlmu% (rea)tmela fqr e (1d),

di | ut I n,qb

TR LR (?@& g’l—%eg oty 801 B BBt QP 13! denore

pr ot oumreatstdsemtwése@ﬂtuwd Etxrampl(lel) THree Tlg fvol(T)i vdercnidays

IS reé ?ive to undifferentiated cells of the human

enbryonic stemcell line H9, at passage nunber 44,

cultured in nedium conditioned using nouse enbryonic
[0089]br obigase 4 shqwe QsixpRger & cxGa-sinbryenit ledoslermt merkers linths

for g I [ i f

ol ur | BR8P e PaPL T Bl b ie Afhior o

obt ai p@@bcbk dixpasdidresfain ¢xattaem@ryplhlcj enq@derfmmarktre mag msh)s:d at

Dat a gho cul tu ni ¢

ot em AN ol STGipPLER Sorets S 4R T LR o1

NDUS e e@bilybyio Biet cfe]m rmbélas)tshox@sr ihg bffeqpanhBl0)nganichcpeia Svge

oot SEHeRgreR R B S Gl oL th Pl A AP 7

Lhe h Hmn%sﬁﬂbDyt@ Iibbﬁltsiﬁa&k@ldCQJA dbl?_ﬁ@adﬂlvm(ﬁ) &Ewlhlelﬁ)for dnE €1d),
unan e rvo tem cel | he e
hurman TEgd? %ﬁ <5§} Shye¥eh TlaYF (4l %taiﬁﬁlaﬁé?ar %d U(ﬂ

on NDusaRAREMAIN &ultlhiclreranastd) fiReded), artl(sd) 9@?@@\&3@@121%0
the definitive endodermdifferentiation pr ot oco

di scl 68éd in Exanple 4. [0047] Figure 21 shows the
real -time PCR results of expression of the indicated
[009Ef | NFiduyYes SBRARY dXh I KES SndsBd @il ahdl E@Sdeh niaigerdid N
enbryonic stemcell |ine H/ anel a) and the human
enbr y BN GpbspenaGettem relhidnedy folawime asiceuritudiEereniptisbuse

enbry gikdeof | ?Fé@slﬁf'@f theRERHertPldSctoMemthdrRer@ (s assayed at
expressed as i ncrease over undifferentiated

cel | sthepgislevel aydmermedizehigicapressidhdenelsgn estsgatsd hgman
CXCR4 eﬁﬂwgﬁ%eﬁﬁtceﬁsayl)aﬁelf(grshgxk@th@ TR o B IO ARI detisih AMn

cell Iiné H (panel a), the human enbryonic stem cel

i ne Brachpnesprsyionahieict thesmuvah GivbryfdA) oese estivbod fon
l'ine ?'%1 QQ&Qs%lonpba&Lﬂostﬂsr Iﬁgrkgdq‘AA’ denote activin A treatment for one

(1d), three (3d), five (5d), or seven days (7d). Data points marked ‘UT’



MATRI GEL (1: 30 dilution) and exposed to the definitive
endoderm di fferentiati on protocol disclosed in Exanple
wa 2000002494 Figure 23 shows the real -ti ne PCR rEGUUS®08670418
the expression of the indicated definitive endoderm
markers in cultures of the human enbryonic stem cel

l'ine H7 (panel a) and the human enbryonic stem cel

e ettt e DTSR SIS, BT v

incre (mper undifferentiated cells. Cells were
treated according to the nmethods disclosed in Exanple

100328 1 o ot VTS AT B B DGt E M PHRE Ry

passagfnda) cnth%me@eM@m Qandi@§) SgI Mipadl dREINFUBHRtA
(panel a) or_ 100 %gpni of activin A + 20 png/n__Wht - 3a

( panelPapy! o) Q4 @aggd dn hedwimag opBR OpiF el &ine F@é@ﬂwmg

Fi gur geadRetiQRINCI0Bnd/ REa@X B £BFi0a8) thbe, GXERA WY AGS
cultures of the human enbryonic stemcell line

passafeprassioned defingtive cgdegderr arkaes vaas apmyedry @eWﬁdﬁ@l s

C & dlng fhhiPel AL Fe@ﬁ&ﬂrﬁ%ls ﬁ&%%ﬂémn{ag chiby AR RAPS 115,

dlsclosed in Exanple 4. Panels b and d showthe effect
ng/ m of Wht- 3a on CXCR4 expression. Panels a

lﬂﬂaﬂd CF%BW EORASGIPES YL dieﬁnlflh%e%leéf‘ér@créarb?rs yibe yman

Resul taLMEfkie sﬂa&tc@n REIHY rél RS PP licaibR 8f AMBAErendidBR 2]

Figure 26 displays the real -tine PCR data for

expr eBiasal. d?r‘xmeﬁseorg@ﬁh%dquw@ aedoderinnmaless (yrag deteted bie

hunman, rﬁ@?ﬂ%ﬁ@cﬁerﬁ&@}m &k t(%) i %%@I&évfﬁ&fpe@{)pré@ﬁgn. Hnels

(panef tures were
di f f efcepnd @ slom PNbt3bcte Iexm%mhogwlsi (n) Eddfiphey SATHYe

effec - .20

ot i 1 oaRgo Yt BEPLE BT 5188, pRNBupdue hhacd (i

i ndi CW(H ”Il”hn cbllumnpalaﬂdeé tre@ekil denweeraetivtin AateaninanﬁOBng/ml)

days e ress d i

andt 1 FETeRt 5 2B el R T8, Ther i a5 3R Pms

expression of CXCR4 in cultures of t he human enbryonic
[0084]em E'@ure 8 bhvevs 8 eaprepagsegenayticbydd@a@Smatkersiiv the daysn

post expr e
the a se ce O%HVﬁﬁ?%aHgggﬁgﬁg%%%ﬁﬁ§; asqé&%ﬁﬁh@ﬁmhon
expr epsit@nl. fixptesuidmef the gttt en‘dbdelnmh&rlmgsl wis advatyed Ba.

rrer B R e s AR e TR IR P B e Pt Sty ™™

expr esmb@bnit okh@eilN O ahslgatshend PaM1teRplidhy /Pﬁhelwptsh&as

[ 0054 lgure 28 depi ct he ession of definitive

narkeb&ﬁh%gpwﬁﬁgﬂniﬁ“@“ﬁl%@@@sggf%%@“ﬁﬁﬂ%n enbr yoni ¢

stemcell line HO after 5 days of treatnent. Results
[00aF]e S Figwne Sshovaltlt dxpesease pancrexip eedrlemnmarkers in the human

unt r eat cel | s, d ned by r.ea . Pane
(o S Rbbotie seBieeBpd B FHEN ARG R 8E Of e e
thg epmdgss gzacpre@g‘lorg@ffthdapatnwaﬁﬁdﬂdmﬁ ﬁ\ilalﬂlf&id;\@dis c@%@%ﬁi_ gy
|n|cate an i shows. the e ect o or

ng/ m lwvnowtqcﬁeraé% Faggldpishowp Pdx] expyegiion lﬁéhe untreated

e ;< pr2 e&%@n aﬁ’ﬂpaﬁl@p@?%kx@ Plx ) expRedsibaaRde EuRlireeidate8 $§ iR tep-
a
Smse)dlfferentlatlon protocol.

[0036] Figure 10 shows the expression of pancreatic endocrine markers in the human

embryonic stem cell line H9 following application of a third differentiation
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(5d) days post treatnment. Panel (c) shows the effect of
1, 5 or 10 ng/mM Wht-3a on cell nunber, at 2 days (D)
w@eooS/0tkays () . [0055] Figure 29 depicts the PCT/US2008/070418
expression of CXCR4 in cultures of the human enbryonic
stemcell line HO by FACS, followng a 5 day treatnent
with the differentiation protocol disclosed in Exanple
4. Cells were cultured in the absence of Wit-3a o
GSK- 3BFOLY5RY HiPEPSigTh iy Paggroatseniggrine AR Ry
entir ecR ad@¥olRlikQdo eRRE8Ion Mvels HORG VM @&fecﬂﬁlman
inhibitor I X for the entire 5 day %Berlod panel i
500 nRPbisROIgEemRily;Ragel (Pxhewt NeweDbmtnression, Bapp! (e rhosy
( panegoM exp?«ggoﬁ" M’e@gﬁc)?’s%obv@ his@l'lﬂ &c"gre’s?foﬁ o[‘anElr(@) ﬁmvb H%s P
day perlod panel e), i nhi bitor
t he eMfI¢ssios thraﬁ;xpﬁéﬁplbbwlﬁawmalﬂz}ed tqpﬁ@lCWM@ﬂO@Bﬂ Cells
inhibitor I X for days 1-2 (panel g), 10 nM GSK- 3B
[0037N1 bFigake 1 PSHORE (1Y% Bredsich JrpaRtedatib tndoli@RDRA kb GHihe hdfan
depi cts the gene expression of definitive endoderm
mar ke PBbiygnie stam cell frae Peyfolloreng appYcagipe obaiffessiations
fold b%@cfc@la%%cpfé\!ﬁ&n &F{BJ IS;a%El%%cC&hlxﬁerm%@aﬂ@rs &Qs)aséa!g}e
data obtained fromthe man enbryonic cell liné at
passafeRpodrbemaligd te pxragseign dayelks hleacml@fm Mrﬁatv?eh@mioder m
proto [ a
o e R R R & PR R RS
i ndi c8dddxpRanel. (b) shows data obtained fromthe
human enbryonic cell line HO at passage nunber 46,
eat
R TR e F O P PG g 566 R
i nhi band?2) an cultes. donwendr etthoPMXdndastabayed bygCR and
i ndic | £
CXCR 4ﬁ r?nquﬁ%gg ?}(Z{Jress lrljenglﬁ ?%acg’t@fei’lm Crg t%&]‘ﬁmﬁﬁ%&%@ﬁbhg%te%
t he pc@béﬁ)t i nvention. Panels (a-d) show data obtained
fromthe human enbryoni c stemcell line HO at passage
nbeg. t he
e LR ey B R e
46. Dambryveis stomtcall lha@IHS f@@yvsngﬁpshcattlpe af abirt diffeednkistion

wer e D Qnditions a):
10, ngPFEbEhltslod dnd R RufEIN A BRey ER ar)
Wht - 3aormatizddhe eiprdsssm)n fawols dag,mepﬁanedtec( thayman laﬁibr}m)gicrstem

activin Afo [l fi days .pl ng/ M of Wit -3a.
for LRIt il SBRuf R DRy p Rim R o
for all five days plus 100 nM of GSK-3B inhibitor IX
[00H@Ir tﬁgufe I‘tsihot?v\stvthed:aylmsmmaufeiarl(ech) of ph@ipngheyl indlctivwian A
f or
e P ey @y Rheifo? P BN Rard Bl by Pl
al | fa%e;redaySmmluhﬂnsZ&hBlgfsﬁj/ Pdnehj shdavs l0et-4 elygedsions Panel
two days, an anel (f):10 ng/.m activin A for all
e o T St R BE g re O or 't e 11 bt -t wo
days. [0058] Figure 32 depicts the gene expression of
[00dE]f | nFiguvel shdod drerkaryatyipe bithe Asmaedmirportiect!ldine HI. The
real - r cul t.ures,. of the hu oni c
corl” KnfEopear SierBtich gh 5% phits BT Ta e BteyRue
100 ngh mouRfenidefdnid fibréblpk fisde?@elng/ M of Wit - 3a: panel
(a): expression of AFP, Bry, CXCR4, GSC, HNF-3B, and
POUSF (COct-4) and panel (b): SOX-17 and GATA4. Results
are
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expressed as fold increase over untreated cells.
[ 0059] Figure 33 depicts the expression of CXCR4 by
wOo-20%0i1e8 t he enbryonic stemcell line HO at peCHH§®08/070418
53. Data was obtained 5 days post treatnment. Cells
were treated with the follow ng conditions: Panel (a):
100 ng/m activin Afor all five days pI us 20 ng/ M of
t- 3afor hefl .vvo da and 25n %I\/P4for
[004 _ggre fcts(t Sout %ofﬁdgf%retglél{lpl}/prﬁ 0A01f116} ISy ention,q
d ays Rhéts hdRa@hbey o0t stilcelBduré OiffetchBatéd st debi@ive 3 derm
panel . (c): 100 ng/m activin A for all five days plus
100 niAofeedsskegB™eAhi bitor | X for the first two days;
panel (d): 20 ng/m Wit-3a + 25 ng/m BMP-4 for all
[o03]ve Eye 1 P@&PR)Ks theFACSQRUTEE &t huafah kbR ofick@m @lllliné Hyat
days plus 20 ng/nm of Wit-3a + 100 nm GSK-SB I nhi bitor
| X f oP2s$388 nf”inP%rtMt AtuEpdyR varyig ceagratrationy of Ngg RiGERpnd
act i Vitpobedio 29509 Mw BMin 4nd ®ibh &dtdvied A YE0d@Ys1) fd:@rdaff’é I

the panels, the X-axis represents ex reSS| on of

and t hbe sxpEsesien pldsfisideendedeamppakei(GH Rt (CEXGRYls e‘l@yyn on the
184) . y[AR6Q i SHfe&idford@Rh&ks ABteis IR (%Hé &Ss40n of
definitive endoderm markers, as determ ned by

real -tinme PCRfor cul tures of t he hunan enbryonic stem
[0044) | Figyee 1 shawvs fdeddigedi R Eﬁléﬁtf@an%rhofwﬁa}tW&oo

ng/ M cQfod@sd Tr%fnrbuﬁm@i Hﬁh@ﬂnﬁ‘ﬂ! e'iﬂbrﬁmc%m &1 19 HOQ nge
GSK-3B i nhi bitor: g/% ressi on of AFP, Bry,
CXCR444 agoredpic 1P Futle@@f STRAGHL plhe 1:30ilutigox 17,
HNF- 3B A BOGEEN raFieleuﬁPI?BPN[?WG?E g@) ahvd ngbs@d to the

i ncrease over untreated ce igure
depi ctlgfetehbatipameotecopdiedsicdm bfangdd 14 i Thievfeld erddotaerim
rr?r ﬁﬁfe thg’?O 1%%1 r;g rréﬂélﬁgg C%Y oﬁ‘ﬁl%lhlufﬂ ﬁmﬁ%fc gtremccléil ‘iﬁf@ ﬁ§ at
t pB&d%ahumbd:rfMS@llt(uredmﬁlednginrdondlflorwdtusmg moAsepﬁmlsyQ'h@:
or 10% nMa K-3B i nhibitor: panel (a): expression of
AFP, BPY'XCR4, GSC. HNF-3B. and POUSF (Oct-4) and
panel (b) SOX- 17 and GATA4. Results are expressed as
[0083] d Fiyurelsshopy €re soatter Blatsefdf gi@ial seneeQ@8Rionka gur e 36
depi ct e fdnitiyv n
mar kerlidl%fergntgﬁerazolur pB{egts sDenQ cells | _? geﬂnr]tbfélsn oodr%rng gq Srg%élic,ned
of t hﬁommmemmbng/mnnpbtmt etameelld. Ddtnehoka 1safrorpaﬂslsagseof the
53, eated with ti activin A
Sk SN B SR Cul Bl fyting Biakafed 4f eyl o nguse
expr eslab@nnloﬁbAEBsts Bfight pdo¥0RAd pAshige 3BIdtudE) orﬁM@kTS@XE’L
and (p): SOX-17, HNF-3B and GATA4. [0063] Figure
37 de@?ﬁ?"éﬂe he percent age of CXCR4 expression,
determ ned by FACS, in cultures of the human enbryoni c
[0086]em ERguke 20 dPiddShe Expeation oM XORY be FAQSdit Hayohfr the$uman

in 0] u epi cts the expressi
of Gep PR nic Semisal o W kg dhe, % B R ey e
i N culpausles aal tliehﬁmﬁhl@iﬁﬁryeﬁﬁbﬁt&éﬁhmen lis¢ BNt c) bilaeed-h,
cultured on fibropectin anel

or
( paneMOBSe. Esc fEreRlest foseer gelty ee‘P%%ef‘ rPeth%%frné%@.eg?iPdslfm
def i NifrfeMBtiANAPHREIB IBEIKRE $n BLanth@d £7 M ned by real -tine
PCR in cultures of the human enbryonl c stemcell line

tured on fibronect| or. a 1:10 djlution of
[OOE%O\M ﬁ!glugeé Ihows the real-time P&R results of expression 09 the &Jndwated
definitive endoderm markers in cultures of the human embryonic stem cell

line H7 (panel a) and the human embryonic stem cell line H9 (panel b)
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reduced MATRIGEL ( ) . [0066] Figure 40 depicts the

effect of various concentrations of MATRIGEL in the
w@e@semaes of | ow serum 100 ng/m of activin ApEnUSD08/070418

ng/mM of Wht-3a on differentiating human enbryonic

stemcells into definitive endoderm Cells were

treated according to the nmethods disclosed in Exanpl e

4. Resylts shown are the expression |evels of the

genes Clﬂmd&%ﬂ{% Srbryens fiproRlad FRRicT eedlf-- Reiss perxpressed as

[ 006 7}oiFingtsb® Adr WRRTEISallEelk0! € of Wit-3a in
definitive endodermformation by human enbryonic stem

[1's_pain ned on NMATRI GE t differentiate n
100585 & FERET HIPE Y R PUBTRCt o CRaRAPE FOLS ditip e Hman
r eal - tinbBoMERetatm 1ihOH 1 (118136 NRShinisli cadtRMic skan&lliSine H7
(e-g) show FACS data for the condit.ions indicated.

[ 0068{PapslGuriad s hemaheMbHENEF FREr—RRT HY (5RCISD CHbietn
enbr y QA TRISES T 38 |di1§tidﬁk‘4%1{diéxggse@ Ro thi askBteWnlidctn
substrate coated with MATRIGEL(tn) to definitive
endod é¥ierontatiogwreiecol diselesed it Exdnide 4he Wit | nhi bi t or
DKK- 1. Results shown are the expression of the genes

[0ok4gdi C atgade 2ol HRMBA MR HOR fe@ddsof thirRxRERidndr HR isdtdi&
treated according to the nethods disclosed in Exanp

|
4 in feihiecadodeEn grikets ip grlressx thahumam eppiygnie @‘@mrfgﬂreh
of DKKle ﬁ%aﬁel%ﬂd) the RémddtritiCoribaaneal Me Khnd BRnd the

[OO69L Fi gure shows i munot | uor esence stai ni ng of
L3

def i nhemanecreiyendtertem relt kaeril (paned g). tRASEE a5t exprrssadafimd
enbr y%fe%sesc}v@mrﬁiﬁjfére (ibf3f R el He® g[eggd deéﬁlﬂg Gt ure
I erenti at

substrate coated wth MATRI GEL an ed in

| ow sercthilpdispdost@@ Exgmple 0f acti vi n- A wi t hout (panel

a), or with (panel b) 20 ng/m of Wht- 3a. Ecad =
[OOﬁ]gag ?gﬁ@% w &a&%@ﬁ%‘t Hmagggg}“?cg]r%l@ Qf‘{fl@hlﬂnélan%lﬁﬁ)@ﬁnic

erentiation of the human enbryonic stem ce
| i ne SA0G2! Hre HAsiugesd® infthoprdwheadftlD) ag/er dbadivmA
Cells f Y ' ik
i o SN B R Rh & AR MR REBE R Rre
r eal - treatel fOCRye dags. t he genes indicated in the
panel s. [ 0071] Figure 45 shows the expression of CXCR4
FAGS,i - i I Li 2 at
[Oogg]ssag u%%ﬁ (Fl%fclt{%\iﬁv? %(dj?%gé%tg pngﬁgﬁem%?ﬁg?gdn k‘gﬁﬁﬁs%@% vin
A t r ebtmamgmirpamedtera pell G0 hey/padsagectdi (Panelsa & bRandrid ot

Wit - 3 I r ol | Vi

caic 2B TRt o g R B kot AR,
five daglssed[i0Bx2jpld4.gRanels HGing dobwsw thaeffditfof 20 egitnl af Won3a
of the enbryonic stemcel |l |1 | at.passa 55
"t o SeF RO SERLNED s S R e B it PR dpune:
coat edf Wint-Ba. Ruyaln 8¢ viminéed Hs/s\pesterchtieat ed Wit h t he
condi tions indicated and gene expressi on was

t er gi ned . real -t . P f.ar .t he genes .i,ndi cat ed
T
di f f eindithicdln @mtuet ofthk humasembry driesté relhlienih? pamdle) and

ng{n eglslﬁ%)%nlﬁf %i‘%gl%%{v?f%fe?tg@ ngl alselﬁ?ffe%gr{t}aggnepr%tuotc)osltdris%foged
in Example 4. The effects of Wnt agonists Wnt-3a (20 ng/ml), Wnt-5a (20
ng/ml) and Wnt-7a (20 ng/ml) were also tested, as indicated in the panels.
Cells were treated for 5 days. Results are expressed as fold increase over

undifferentiated cells.
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definitive endoderm The effects of various GSK-B

inhibitors were tested following a five-day DE
w@e@vocaks The foll owi ng GSK-3B inhibitors werBCT/US2008/070418

eval uated at 100 nMfor the first two days of

treatnment: GSK-3B VIII, IX, X, and XIl. [0074] Figure

48 shows the expression of AFP (panel a), Pdx-1 (panel

b), Cdx-2 and dut-2 anel and HNF- 3beta, HNF-6
lﬂﬂélld s Blirodt ffﬁp t%fa %zwéﬂgmay of @‘Gl}ﬂ s liﬁ BURhan

enbry embi§osit S8mGel lind HD @t (48288 4035 FAUS A Bive 844k pusted

and treated according to the nethods disclosed in

Exanpieatmentn Ppigh (3) F‘%Pé"éh 8 expresrgmiin therabsgaee dVptole-

the fpsth wlagwgc@& e&st%@saﬁqsﬂOWI ?lréé?ﬂl’brﬁ With® ng/ml Wnt-
treat nent, s were treated Tor three additional

days W tllﬂnzbi&mslcrﬂ SCR4 gavargsaip fafowingctiegtmapt with 30 pgrml
IZ[\'F(BV\SM ga (aéld 8anel %d) deég[1$tsa ﬁXglRél e>5<presSéonsf_olloev¥1lpg(;r:l ‘g%%trﬁl)e/rllt v&gth 50
napht hﬁh}éﬁmtﬁal pr openyl ] ben20| c acid Arotinoid acid),
or 0.1-10mMM AM 580

(0064 [ ( 51@?1‘3 281 @b ¥>Qﬁ'é%s1§n af & ﬁnl;v@lﬂaﬁfé?st dl&ﬁkat&r in cultures of

napht hal enyl ) car boxam do] benzoi ¢ acid). The cells were
next thedamerchbyonipptea caldding Hoatigr Sdhysof tWaQWFBQspltwe

20 ngél{B‘wnoag f&lg %F]eagqu %?éref QY& u‘lﬁ%‘ &g&é@ talé] ﬁet&%ﬂlledtllyne

PCR results o ressi on of nitive
endod@rah’umaPEBr aieh ) @laavedher effqgaqrfellosﬂhatalrﬁ@ nig/mlj Wnt-3a on

I
oS S DT A ot Tty
conce sltdmtthemf&cu afdi £at Bohg/nDW 6B Ei-axisrlebe) 10epilgdmsthe he

o GO Al g

def i nesd)ddiyé p@r eedtmait] Bmen@qlslﬁm@rthd @CcSENUSODEBIRAM] Wnt-3a

di ffer en atl on 00 ure 51 displays the
real - | ettt 4 *fya@&p@g 'BGA V, and H
cultures treated with | ow serum or defined nedi a+

0088}t i vFizufe 29 WNKBAhatxpaiayisn 4f GXCROAVE]Iufe gtithe hbidan

depi ct fl . [ ES 0 1 P4
col | seipePr anpicaf LS RS FeESOE RS et iy ek b
?8 l&')l7\9/ tififentrat\N baAocbl GEHOBB ir Bﬁlnﬁilé Qr CéIBrwerd Mﬂtufbﬁ)ﬁSthe

ure 5 he real -ti
celﬂ*rsgn %ﬁgapbasﬁ%ﬁlbaw Gl 20 %@F thgﬁfoa fhe
def | n@l&lﬂ@?dh}ape'ho@@dnwm WoahMiaye-3B-idhibidz TAIFLER: entire 5
DESCRI PTI ON 0080& For clarity of disclosure, and not

by wagoteried fapeie). R0 n%ﬁs%é@apllbﬁoragsferrthﬁ@4%%5 8%y pepied

I nventa8d g, sio8inNi dsd- 3u3nmb§(s+h§qsltth9aﬁlré haly ﬁla@i%@ (k& §F
il ustrate ‘certain features, enbodi nents,

appl | ¢AEMIPSK3B intrlitqs ¥ derrihe mmflaymrlowp@luf} il @haM

[0081 t [ | £ 1

L R AT R
self dendw @mekldl.fferentiate to produce progeny cells,
i ncluding self-renewi ng progenitors, non-renew ng

[00@6]099Flg‘h% §0 dPRE th@ééﬂe%%r‘es)émﬁl'offﬁ@fﬁ&ﬁ‘xle' eﬁh@c@rrﬁ %lalrk%rs b3tredn
I's are also characterized by their abili
time PCR. Results are expressed as fold increase over untreated cells Panel

(a) shows data obtained from the human embryonic cell line H9 at passage
number 48, treated to the definitive endoderm protocol disclosed in Example

4, containing the Wnt-3a or GSK-3B inhibitor at the concentrations and the
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differentiate in vitro into functional cells of
various cell lineages fromnultiple germlayers

w@ ecvdodesny nesoderm and ectoderm, as well asPC€DUSI00£070418
rise to tissues of nmultiple germlayers follow ng
transplantation and to contribute substantially to
nmost, if not all, tissues fO||OMAng injection into
blastocyst 082 mcells are aSS|f|ed by their
devel BB‘ﬁ%Wﬁléth ot'@ ?1 @ shgws da(taybttﬂsffq Ot dirthumie § %\Pwamc
abl e tan 1%\&9 dtipBRadetusblr m%afmb@head&inwé Ema&w&mo@ol

cell types; .(2)pluripotent, neaning | e give
to al FisgptsdynRramnied. |00t1t91§€9§ thq Wpt- Mrﬁ%@n@hlb%aﬁhﬁg
abl e behcBitMBofs 228 teQinfes Stheela. of cel | Iineages, but

all within a particular tissue, organ, or
ng yS|oIog|caI system (for e henat opoi eti ¢ stem

di | sFEnsgd! dRiftyproaneesigh a{;%%nERf‘ R4 AGRAP ebrysges stem cell

(self [1&63%%\@1 ih the¥r@esk ifRtiod. ashElk L SAnG s @%ﬁl@& from the
progenitors and all cell I%ges and el ement s

pl at ehena) cnptyenigytem g} el HE 4 ppBazaiusnbet 4% rP@nﬁﬁ gﬁ‘ofa)show
(4) Ohhga&%h&ﬂﬁmnﬂﬁﬂ&hﬂﬁeﬁBh%n&%mﬁh%ﬁl&bﬁﬁalﬁméggﬁﬁﬁbm
restricted subset of cell li'neages than nulti potent

st em 6@l Paa wanebtigyd uiyp @pfé ﬁﬁatmn@ameﬂgwalﬁlt@at?@wghw

ri se el e

Gtom Choftine ﬁﬁ%ﬁ%‘% o P 38 o nchvin A TREITRE QBRI 20
mhlchnanﬂuﬁ%@e&a ﬂméﬂm@wud@@nmmthbh1@00ynﬂ$SQHLAﬁHaH

speci > f

sheci A4 B8QPRSP) nfAHH 0504 RF ol e pllel - dgp ey
a nusedtwirck lfér.all Ave Idﬁ}fsqﬂlﬁritOO alVed @K-3B inhibitor IX for the first

mor e Spo im0l 18 Ghmivria § Go6 oxi3lpin  fRIGRR-5
| i neageimibi@r foe tHe. ﬁrélfh\eo t8rsnpahelqaim 1100 agd/m] avkamnAappdll

toth rocess of differentiation, refers t el
that 18 PE ol ekl MiehET e s Rh ek Fskapdi Buly

poi Nt 2T £ foruNdRE dRBIPIRI 20Gie/BILITEYIAIBE €6, thd firsWwlol days.
continue to differentiate into a specific cell type or

bse and cann under .nor mal
10038 ke, EEuehich BY Bongh Dot NS Mg SRR Eregkers
Eg pg Qdf,‘terhﬁl\/dﬂfﬂy rd)-tignel IfESBfolﬂ tililfuedsem tealug@n e@bilyohiy PRm cell
-differentiation refe e pr
cel | L’é‘?/%?f“spafs&g%“? é@%teé}?ﬂé ?%IS 7%d 0@ 88/5 “ﬁ B%t‘t"tne@}’lus 20
POsi t h@ml vF tWit-Ba: phe] |d)Neae&sih oAAER! Bry, BRCRS, G@tschm BB,
t he I|ne e of a cell defines the heredity of th

cel I, JSEptcE) adinegeli(p): Shhe! ??@r@%ﬁﬁ“mﬁ&%‘lh&@ﬁl s it

can gb;&ﬁesﬁécﬁa‘% £519 incldase &def‘@ﬁ&@te@@elﬁ cell places the

ceII wi'thin a hereditary schene of devel opnent and
differentiation. A lineage- s§§C|f|c marker refers to a

[003%ar AETEFS 33 depicspae prressien 9f a¥EBE PR FAGSPE the pRRryonic stem

phenotyPgheafo £ phdsdecdf3. Dakd WRMBGIRE 51dAYEFRBtcat. CRAISLE
used to assess the differentiation of an unconmi tted

cel | tgrettisaterl wid skgfobewing eenditions: Poyoba): M0Rmpmiggtivin A for
" al phay et @RS Bfu§ b#) nQBfPToPW’ﬂt 38R HREHtRES 8&3@ and 85 §Y/1 T O

an antigen produced the onset of |iver devel opnent.
AFP mB)Pat v dps 3e5<;ma@ed, Swd 1PAngd pedizirbh yarmlldive dhyseplus 20

0085 r
Erak os 11% oo EWO [Eul[ Q%fo eéﬁrsct%{bj Qé}g,r;gﬁglct?%t llé)ﬁ oD g/'hﬂtagﬁvnn N}Qlt all
adul t §v¢ ¢0861us 160 aMdldf GSiKﬁﬁgﬂai'bltpeDéfor the frgitve dayist frenel
ositijye n I SC a r
P 1 (4520 0%y SERDEI el b pl AERSL PR SFicET
factors: NG\ 3, Nkx2. 2, ka |, NeuroD, Isl-I, HNF 3
bet a, MAFA, Pax4,
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and Pax6. Cells expressing markers characteristic of
the b cell lineage include b cells. [0087]

w0 Broaoipses y', as used herein, is a T-box gene P&@mik008/070418

menber. It is the marker for primtive streak and
mesoderm cel l's. [0088] "Cells expressing markers
characteristic of the definitive endodern1|ineage as

used her in re 0. cell s_expressi t o

the fBYMOAFTHE 1@@ e daysplys 20 f@ﬁ&%’mﬁﬂlﬁ @% §§K
GSC, @mmlmr ﬁbﬂﬁ'the fﬁ’@%\g@ d@rsaeﬁlmpuﬁa{ %Monlng)ﬁﬂ AB@NE AbOXs
protein, eonmesoder n n DKK4, FG-

17, Ghgm! §MPC$<CEP€43“ fevedays. Fem@the@ﬁne@n@?ieeﬁ pepresents

expr esgiragiol8r €BY §n&ﬁ@'Ya£<tlselrebl§§én?s es'ef)regslit% SN (CrR184).
endodern1llneage include primtive streak precursor

primtive streak cells, nesendodermcells and
lﬂﬂé%ln nFt§“€%3‘bﬁlf‘@t%ﬁetp?rg%@lef‘l§ess[0@@§éT finttgveygngloderp gnarkery, asy 7

bot h H&éﬁﬁnéd%y&eél%'rﬂe W fo@@ﬁuﬁ@s(‘o% BeMumb Eﬁﬁﬂyﬂﬁc ki-masg
havi ng a sequence di sclosed i n Genbank Accession No.

X0618hne Bt atapaﬁﬁagw@ltwe%ém@ P OngIIh ectydh A0 ng/ml
t her egf whe3dor 1o@|m 'dsk Y hfo: pa&e@@ﬁokxpr&g}%ﬁ of ABp Usied

herein refers to protein encod (g gene wit
the ab&&Rdi GﬁCnamﬁrti’é}Uﬂﬁl\Qp@G@@d pal[ed)fbg 13 X{l:éJ HII§F -3B, and
expre r f tic
ChBocE, TRLKRR SIRAGLRAThL et LR RALL (R
expressing at |east one of the follow ng markers:

[0063X- | Figurg=33 ¢rpicss thpgme expipssiea, of Hpjimitse eegOqug maghegrs, 8

expr eﬁé&ﬂﬁne{]ﬂgg@aﬁ %1&%&@&)‘% EhBds! of iy 8{1:12 el

endoder ge i ncl ude pancreatl C éen 0 er
[ 0092]ine' i by msegeﬁ%stsatﬂ@wnhw er H)Oaigénlaxftaetrwnsﬁlp@Sdﬂ or fhed

pancr Sl@lt(l}ﬁ( %Bqﬁ’l? Blltcg an%l ?)a %re%?onﬁ%q?bﬁfy b&ndé{%f éEC,t 0

c el | s expressing hee&s
mar ke HNF- mdBPONéEI (OdD.4) hisd el (b): FDX-1T andNKXG AH, Results
ax é%%dc expressi ng markers

chara%?er???b%wﬂPﬁlwxmﬁgﬂ&”3a¥lc &hdocri ne

I i neagei ncl ude pancreatic endocrine cells, pancreatic
[0062ir rmﬁfgue«xi!ﬁ @Sﬁtsntge g@lelespreaim qﬁdﬁmitesa?teindoclwn merkers, as

?Sgrgg Q%le&i%'l by real 181ee Ff(gir %0% puq uresuo th% hﬁle aré erﬁl rygl?‘ ggtrere rﬁgll

of t hhn@lﬂ%h@mgkﬁmttreaupenh aombiyatohs pff @tiein s Wiit3a9a$K-3
"CXCR4' . as us ers t

col | e T EMIGE Ty TPl Pkl R TR Bt as
" LESTRX (w4, GEOSHNE-3Bl fnd $EX Paslpautlab): FDXDUSENEEBRYO,

CXCR4 Iﬁ expressed in the definitive endoderm and

mesod& Jut not in extraenbryoni c endoderm [0095]

"Definitive endodernt as used herein refers to cells
[00681i chFiyaas 37 dpictirac p@‘t@[dgs bf CXCal eﬁlﬁbdssanamdtamngd by OCS,

t he epi bl ast uIatlon the
ast i aet i it i Bf Bl vided Bl T ve
endodeﬁmnﬁebhgaemgkaegeune follomnng mar kers: HNF-3
beta, GATA-4, SOX-17, Cerberus, OIX2, goosecoid,

[00(6-:4_1]KI t Figure 1?8 de%pcgs ti\l/le )e(>!p|re'ssi0n of definitive endoderm markers as
determined by FACS in cultures of the human embryonic stem cell line H9,
cultured on fibronectin (panel a) or MATRIGEL™ (panel b).
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[ 0096] "Extraenbryonic endoderm as used herein refers
to a popul ation of cells expressing at |east one of
W b@opal4bow ng mar kers: SOX-7, AFP, and SPARC. P¢D0S20P8/070418
"FG--2", "FG--4" "FGF-8" "FG-- 10", and "FG-- 17" as
used herein, are rrenbers of the fi brobl ast growth
factor fam'ly [0098] "GATA-4" and "GATA-6" are
of _the GATA transcr ion factor famly. This
lﬂﬂgim' | ?lgare ¥ %eﬁgca%tiliﬂpaﬁsw%\e#%f@ltwg e?ff?&ﬁf&blaarﬁﬁrs G- b

sig nahétélﬁnn&lmfi' 6 Milniel FOR B chﬁuﬂeb@f tﬁ@hﬁﬁa@%{b@ﬁ)nfbfst&@ééw
endoder m mar ker s used herein,

r ef er §ng g9 topBurgg %Eér@n?qﬂaﬁ@b 8t 1 b.lf) %lrt@a Gf sropxtactos
expr eggebdiMaTRIEGOU). fetal and adult tissues,
|nclud|ng pancr eas, I|ver |ntest|ne br ai n, and
ki dney, [0100] ." Goosecoi d" or used herei
[00p@) o Eiguge 40 %%&%%CHOQWHHWPWFEWHF QEM&TRéQBFé%%d

i Nt heretlRbsat lolvisBrulf 1601/R] s¥steReMend DOKOM of WBR 34 88
used erein, refers to the honeobox (%ene 9.[0102]

" HNF- flifrogHaiing Truprgembrygnig stemraefyring dedipiaive el&k@éerﬁHrQl‘—Blls
bel ongef.Qrchilg a%ﬁﬁ'ﬁg 16 tﬁbqﬁtl:tﬁ@d's dﬁs@ﬁ)g&lrm fruhh1y 40§e§}11ts shown

transcription factors, which is characterized

hi ghl gredisrrseroysen Ioreks o thaigangs mélﬁﬁpch aad@ewdwaﬁl time
car bogyrterm nal donmins. [0103] "Islet-1" or "Isl-1"
as used herein is a nenber of the LI M homeodonain
fam I\é of transcription factors, and is expressed in

[006He dEizaro drpicsathe Fodeel Wie3e0a fefinorendedsrm dermatiet b n
I's a hﬁrﬁﬁ?@iﬂrﬁdl@ﬁeé @@ﬁs%anﬁ%ﬂ%cﬁ&?ﬁg'ﬁﬁGEﬁ eongl@féfeﬁﬁéted on

and contr € expressi on or genes | nvol ve
i nsul imouygi e@wymltcefmr@blwsd Pords @td)ohow falt0B} PCREkiedpisthe

as usg%ggﬁ{dﬁg{gd- ?Jn%g'lggeﬁ{o% C(Hdda% foPﬁle%BS(gMn‘% indicated.

mol ec are renti expresse
of interest. In this context, d|fferent|al expr essi on
[00A%lans Fignre #shews ey difdsredtiafigny Ofélup@B empyyenigaickesellagidtuged

decr e's‘rz ﬁ%u%&ﬁfa!re {y%tra?e &ﬁ%%&ﬂé%’?ﬁi@vﬂ@ ferfhl a@%ﬁ@&?ﬂeﬁn

| evel e marker nuc or pol ypepti
suffi ﬁjllemﬂgyrehing:herth)theIthlmertDi@(d e IRIesﬂt@fshqwrt a¢ thet

conpar eqiestsfgn 8%&9 eane :d'dlatee ,uaélzl ga?"ﬁ%é 0 GiGt i, P Rj in H9 cells

i Nt er €5t can UIS
ot her trea¢d £cardinggo ﬁlﬂynedfodﬁdIV(HOSeéiryE)@fmpﬂ'mﬁt imoIﬂeSprkmmf 2A

rof or Y pbENEED N Pl IPARETRE DR AREr BB Tbpr B dence o

fol | owkng (m@kers: CD48, eonesoderm n (EOVES), SOX-17,
DKK4, HNF-3 beta, GSC, FGF 17, GATA—6. [0107] "M xI|"

3
d h f
[00@ . E:?lgll%?e f ﬂl@w{% gr}llflénoﬂtﬁl%eﬁeélc%ge 1ﬁ%ntg of ge Sntlt V§ aﬂgdocgrm markers
mesodéardultu@in df tﬁaﬂmﬂ:ﬁfmbr{/@ﬂ@s%m celinedD) cudtaradadisdver ei n
b h t t fact
|l | U P TRePagant e TR g b AR g g Ry B o

her ei moo mgSmaofrmmaﬁrA @fthduld @ranE Wy, 0g &t (pahalB) RY nn! bavine-
I ooph i x- 100 ranscr.i pt| on factors. [0110]
" NKX- ZEC*‘anF Eaiqﬁ&m{% NCAMZE-cadlisiither ei n are menbers of

the Nkx transcri ption factor famly.
[0070] Figure 44 shows the differentiation of the human embryonic stem cell line

SA002 at passage 38 into definitive endoderm. Cells were treated for five
days with the conditions indicated and gene expression was determined by

real-time PCR, for the genes indicated in the panels.
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[0111] "Nodal" as used herein, is a nmenber of the TGF

beta superfamly of proteins.[0112] "Cct-4" is a
woresober24e§ t he POU-domain transcription factorP@ntisio88/070418

wi dely regarded as a hallmark of pluripotent stem

cells. The relationship of Cct-4 to pluripotent stem

cells is indicated by its tlghtly restrlcted

expresslont |fferent| stem c IIs
[007)Hon &gy %‘?%ﬁ’PWéf ed’ﬁprteﬁl n%géi hygman em ryomc

exXpr e§em@ell Ghe SXO024t gasgaeg@g@ atbﬁomg hr@ittﬁlent[v@ﬂlﬂ-@b ng/ml
"Pancreati ¢ endocrine cel pancr eati c

expr e8&iViyr éré?tmenfdgaq%@dl(}?é}gévlrﬁcpélfleﬁe §2¢ ge/gl 8\é1t13a (panct

capablg onOOer?gV}ﬁﬁa%ﬁhﬁgx 2t od Saisens itfibiloR &x t@hé&w Odls

hor nones: insulin, glucagon, somat ost atin,

pancr é’ﬁﬁlt@aﬁéﬁ%fﬁé@tdﬂﬂe [0114] "Pancreatic hor nmone

secreting cell" as used herein refers to a cell
[009BPAbFE:uPE 468646 tHcNBIf@tntHaB&Sf RN b8y @ ke@edMDine H1

hor nones: insulin, glucagon, somatostatin, and

pancr ddEpeshd] pisedsfinize cfdodars) om teaye artturgubstrpg goged wish

used RER&] QA ecéil%%@t%a'teﬁ WthGRd LondPRR fuliRated and gene

transcription factors that are inplicated in islet

devel oxnigspion wapdagminagbxreal-tigy Rede dortiler gongs inditetedintte g

homeogagltm| n transcription factor inplicated in

pancr eas devel opnent. [0117] "Pre-primtive streak

cell"” as used herein refers to a cell expressing at
[0073ast Fignee F showe theslififaoutisdomefrorbvrss ofNeiymangmbrgmg stem

[0118] lﬁ{e'ﬂﬂﬂ hipsg. o%tt{sﬁé‘%uﬁlﬁle Lubsfte H?ﬁéﬂih\{)@% FRIGEEMSo

to a ce expr essi ng at least one o oW ng
mar k edefmitBreaotydgrny., Thd oftecis loé virore 658xB prhdtiteisnyerotested

FGF4. T [ a
basi o HTTEA (e GE ot BR HEGERR b LfbRLS ok
sequencdsaggac mq oM IﬁMAhdJﬁnadmwgias&MUWhmneoﬁ GSlke3B MilligXi, X1,
pancr eadletlr anscri pti on fact or - 1 (PTFl'). [0120]
" SOX- f SOX- 2", "SOX-7", and "SOX-17"as used herein,
are a msrrbers of the SOX transcription factor famly
[00d#d aFiguredh smmﬁ@wweﬁmcy@@@r(pmeha) {’cble(p]ané'lSPAR@2 A

b5, b1 RN SR 8E1 S R RLENLy e

Enbr y ofihe hvindn egﬂnydn)c ftem aelg]n;eddﬂ atpadagsif aderalnni gested

pr esent on th sur ne teratocarclno
el T s 4erd SR GrRlih EREPYSA LS Bt Pt
( EG , oﬂW(ﬂt Bwfonr ﬂe femy OdVis Of séatiiea e FblsowilnBhe tk&ihndix] the

" SSEA- 3" (Stage Specific Enb{%aé,nl c Anti [

3
gl ycof§ls “@r%t{ﬁafeéc,f%r thice pdEitons daye with gre Elﬁip%ltf@@%@fé
human, roalt 1?01%[\/%1*1@19& It 5“2‘{%'738 f&%ydr@@%‘? ?egiaf(hzé%n_f.

germ ce and human enbryoni c stem cé
[ 0124]1aph3)SEAy141 - Gteayg¢heBpecadid Aroﬁmmd}amld) or Artliog AN 580

e e s S o e R

enbr y aaphehagpayipactekisido b zoicsill) hUhedt1le whicyoRd tezatet! @nthree

"ol ot BT e o RATD Qe 2fnet 36P e curface of

human teratocarci noma stemcells (EC), human enbryonic
[00g8r M ERJuks4q &G tarehlwreenCRercbuly ofithe cspresvicnelf ke defB)ive

endoderm markers indicated in panels a and b. in cultures of the human
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[0126] "TRA 1-81" is a keratin sulfate related antigen
that is expressed on the surface of human

wa eqoavoa2s ci nona stemcells (EC), human enbryoPCT/US®0$070418
cells (EG, and human enbryonic stemcells (ES).
[0127] "TRA2-49" is an al kaline phosphat ase i sozyne
expressed on the surface of human teratocarci noma stem

cells ( C) .and hupan enbryonic stemcells .. [0128]
" UTF- Fm Qm& s Oﬁg?lé? H! trf:é?cgwgh ATV, %4 W&i‘iﬁ:—g%féhg times
coact hyBdoafen@¥tie $88dtddn pl uri pot ent enbryonic stem
cells and extra- enbryonic cells. [0129] "Zicl" as used

00B& ) iguge &) TRERThe Ploet e LG ERIRRTP Dby BRGS Bkt o

neur aExerestbt, :Bmmvf lafid B€ PSS c@ltheh SxR¥dAIte A6@idd idiFfdrdiiation
cells of the dorsal neural tube and the prem gratory

neur afmediz @50 sspimbasehdifgiepiion §rdend cul ture of
pluripotent stemcells Characterization of pluripotent
[0037]em ERjukesST Q) (R radlithed BOR dsth NECE@IRES 0 MERG@KPIa8 $11
one or nore of the stage- sp&gjflc nbryoni ¢ ant | 9ens
( SSEAFUBITGiEFaiad WHR (o KB P IR REGRT actyd) Ag WNT3A at
anti baglisess desi gnated Tra- 1-60 and Tra-1-81 (Thonson
et ah, Science 282: 1145, 1998). Differentiation of

uri poten ten1ce||s in vitro res ' | gss of
[002% 18U¢ = 1°ésdmnﬁ}’i‘8 Harepence. %‘igeék) h@?gr@ﬁ E?‘? celi

pr eseﬂitfﬂere@ﬂﬁied medla@%ﬁdg E%MeSIHMLF 10+ BDBEAA + WNT3A +
Undlfferentlated luripotent stemcells typically have
al kal CREO &vaddsvity, which can be detected
by fi xi ng the ceIIs wi th 4% par af or mal dehyde, and t hen
[00de)v el BRiuR@5INtHlayVelnd rodl-tRedP @S data SHPETdchAd &po@d to cither low
descri bed by .t he facturer (Vector Labaratories,
Bur | i Hg%He ®dyipe 9 deffuvaq drrpeshieah RGUYINY eyt 1 Pot ent st em
cells also typically express Cct-4 and TERT, as
detected by RT-PCR DEIXILESDESERIFEON abl e phenot ype
of propagated pluripotent stemcells is a potential to

[0080]f T eFedldra} 6f ditl Rukedddsio0by @hy ofiieSiogehdddialed ey aptson
endoderm . nmesoderm . and ectodermtissues. Pluripotency

of pl aFthpivertond Giidedinfasubsestions toas Aescrbree, illysggpl Certaim

exanPk@iurddYerhbtdffduk) Or Blitatiohd I SRYRhEn ERNbA. ned
i mmunodeficient (SCID) mce, f|X|ng the teratomas that
form usi ng 4@6paraforna|deﬁy and then exam ni ng
them histologically for ev KERLienDF cel | types from
the three germlayers. Aternativel pl uri patenc
[00BH " gedisprhcHnere pydiffrantiatedaellydefiped EX%‘F%W&WR&&G@%
assesghfgo b samny@ Iaﬂd @i@féfeﬁﬁaté R prbdie [%g&@r&ﬁs chludmg
mar kers associ ated with the three germ nal ‘| ayers.
[ 0132]9611?46@%9&?@66%110% n%blteewmgp@ﬁ?ré@r% and taeynaly be
kar y oy %ﬁﬂuﬁ&i éﬁﬁ%ﬁ@&@aﬁ@éﬁﬁkﬂgmﬁﬁ&Hﬂ&ﬂHﬁh Ghd
conpar e ed kar yot ypes of e “correspondi ng
pri maﬂéfe@éﬁﬁ e’swtw tntg ﬁmdemalrcabﬂi ef apowiscHilincaged frgm mivdtiple
have
are RO EAENE R o M1 ECpRADS: bR b ARCFEL LS,
and nowuﬁnﬁmoéaﬁ¢yxmﬂmﬂrﬁbﬂoﬁbgm6ﬁwhoﬁnpimﬂﬁpo@én@ne

stem gu%lstlaﬁtially to most, if not all, tissues following injection into blastocysts.

[0082] Stem cells are classified by their developmental potential as: (1) totipotent,

meaning able to give rise to all embryonic and extraecmbryonic cell types; (2)
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[0133] The types of pluripotent stemcells that may be
used include established |ines of pluripotent cells

walesovwed2d rom ti ssue formed after gestation, |iPCI/Usiong070418

preenbryonic tissue (such as, for exanple, a

bl ast ocyst), enbryonic tissue, or fetal tissue taken
any time during gestation, typically but not
necessaril bef or e proxi mately 10-12 weeks

gest aPiugRt %ﬁeﬂnﬂ%asﬁﬁ@ g’éfﬁélﬁ‘bioe%‘ Egéyoé%ctcﬁﬁlwp%é@ li nes
of humRaRipSIER, WRMiifg SIEM G rhss tOF sUBLIBACcEINRYRRIHat AL M
cells, such as, for exanple the human enbryonic stem

cel | Pithigg Hawtlcuhwtlssawrgqg Wt Ipgical aysén doiramplicat ed
i's Usﬁerﬂitoﬂotf@lc%féﬁﬁ‘%ﬁé EHS@}%a&ﬁroﬁﬁHeﬁ)r@eﬁfJ[thSMElﬁdéjHSC Qit-
the initial establishnment or stabilization of such

cel | srenpyjalbiao celhsstrictsd Obgﬁl?p'@ét rregangoriend ¢l ¢sdl typos g v
pluri I I t

{1 souSSmel (gL B BN S bR RIS R

pl uri plagopptents meeniegdblle togpelrie tmmmallerrewdgtedcﬂubfteupwlh n
the a f

hurmn ey b BFAE: S ofc ot B9 Bith B bR AL
BGO vri§Boesa@krrell Andren 65.¢. G)ermtOdeda] stdnmcadlne

enbodi ment, hunan enbryonic stemcells are prepared as

scr v Th : . NQm . 0
100 %ll ence %%rgﬁnal@g gﬂ% %i%cg%s @I&l}léh%ragl Bl?(ggg\z/mBLln%Pl%%éea%ﬂ

ff. ll_eg@@eciﬂmd celNathires AlecaidatuSe pf a 4peSalived 01 igH 43, for
1995 tur f r t .l.n_one
o n‘oone)?re c, Y Bgrvgcelpér% ljiﬁl%g{egnmﬁ Igldﬁmrgn%a 0%) %Cﬁg%?/ati%n—
cul t umeldce«ime]zhwl caydmt s tikeeder noed dpscitlivatl ('soppdaxdd”t he
pl uri pot ent ternatiyvel
D1 ur i Bov e @S D8raeR obf e e it SRy G appliEa o
Syst etfetphdtssiof diFfsamrihtionl Teﬁefﬁ toaechthat B&dﬁﬁce&&ﬂ lirsthe but
nonet ess supports prol.i atio uri pot ent st
ekl S AR et SRt ST R R T et Sl
The gl ©fdiffdrettiaRah©Alsp&ifRBAYJer kibsét@E €T typésend

culture w thout dlfferentlatlon i S, supported usin

medi uRtEBERET BB BiFuBNRRGEH i M pIElR BG S e fell Spcor
anot hew e @) 4 ledyd@erefatc@icBiRt T)Jpé’ eby-diftdh@tigh @Weferab the process
pluripotent stemcells in eder-free culture w thout
di f f ePenhicheicelhrevertssiogiest sregialisiddgr c@mekied) patitign within the
def i nggbBE0f L681. | A QBENGBROHE TRA %e oft NQNACHY fhHeredity of
pluripotént stemcells in feederfree culture wthou

di f f efheneil.ari shichselbubgsorctfedn usd wipt acllsiiedan gk rige to. The

defin
527, (O35 Fop e i LA Blp TRGR S LR TR B o
Bi ot ediﬁf@rﬂnogwnl& liR9@-sped 04 mpAROBTers mndhdtactonsio npastfically
(Scie .
rarr Qe SUETRRRerAte o £t ST b inR Cra M0
I'i nestdasgasy the dEferdnkiatsinad ys tiscousningl cllno the dineayo Y outdrest.
fibr obI ast feeder cell layer. [0137] Richards et al,
t e N 03) t f
[00%? dlf eﬂF eorirt %ﬁgébaééﬁﬁ rOt‘fgIg %Iusg&/ r%@&ﬁgfsg Ql?ge}g{%m?
cel I bayercd af the obdeeofilivabddvelbymt. abP pouytalsh beraxpressed in
pI uri )gt ; stemﬁ:sell culture. Richards et al, states:
"huma Stemcell lines cultured on adult
skin fi br obI ast feeders retain human enbryoni c stem
[0082l | idibpmol”agy scdubde memenanicpraiein ot @makes up [20A8 8l of all

USZOOZQQnZZ%telj . |a§l<l:ll[soses cell lines that produce nedi a
t hat sup 80t the '
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gromh of primate pluripotent stemcells in feeder-

free culture. The cell lines enployed are nesenchynal
w@paIPieobl ast-1i ke cell [ines obtai ned fromethUymN$/€E70418

tissue or differentiated fromenbryonic stemcells.

US200200721 17 al so di scl oses the use of the cel

Iines as a prinary feeder cell layer. [0139] In

er exanp Wang et al (Stem Cells 23: 1221-1227,

l00§@os) F%lklvrt?g r#@fttﬂa@és ‘Ylg‘rpotsﬁ‘ée EBRGEPEIHAGPONE h of

human ;b RA RS PEHEMaf®htlISisOhe o @LeE I FEA traln@yrﬁ{tl%n
derived from human enbryonic stemcells.

anot héctosx Api-é. N19t2€% wgw & Nequred), I{1g; HMFéequtfs Mz P2134
306- 3 0

from ?%gPaéé.og ane ngaslﬁ?rgeljé %? ?gcfterl%ﬁé &%tﬁ%@%eﬁm&ﬁéé ﬁéglgde
enbryﬁmﬂ@.sten1cells. [0141] In a further exanple,
Myanoto et al (Stem Cells 22: 433-440, 2004) disclose

.ge .of feeder cells oht | acent
00F5 2] Bt S Bk REPodcea i gt DAl S50 fe

dlsclﬁﬁ@ﬁmﬂu&@&&ﬁMndabbxkﬁyeﬂmder|ved from human
foreskin. [0143] In another exanple I nzunza et a

[00$§y &18 r%x%res%lﬁsnf'ﬁk 5rs4 cHar: c rceoglg?eﬁ e?m]blv% Bl?c{eog%rm llneage
[ 0144]18 11518@5#2‘164«%1% Sellsaﬁ?&ssmgiht teatthoat oBthp fdlotvitghearkers:

Peederofr HeCAT Er B ABRERr. G RO BCRRER Frghvor. vix
SRt A
| oo FOB BICHEE Pr N Bt pont B E LI o ol FrEreit raten
from endbicy@idiCorthedBfimaeive %ndoN@Jrﬁ'lli&Q:%gé 16 luGkeri it Qs tiedie h
cell lines, processing nedia, and romnng stemcells

usi ngPRRESE SRR PIBIE SHsdica lsamescadaderm pelf 2 definitive
i1 ustsRlgsh defls t hi s di sclosure.™ [0145] In another
exanpl e, W0O2005014799 di scl oses condi ti oned medi um f or

t he nalntgnance roliferation and differentiation of
(008X el §-KH" &’ @113&%@@14@/996 Tsyugfpeegrecopton fyresifie kiage

medi uRREOLUEGRGMCE Bis@6LANABAMEaNIVAERIBENRERERY, or a naturally
invention is conditioned by the cell secretion

act i vPeayrTER vistipnt peuerse|theredf (e patliclig varigpt). t hose
differentiated and i mortalized transgenic

[00b@Pat BCHOESas umm%félmrs( W¥Rke )ngeinr&cd-d%@ 8y @Y wit the
[0146] In_ another exa et al (StemCells 22:
972- 9%@6$2@GW¥1ﬁQ$ML@ggé 4.condi ti oned nedi um obt ai ned
from human enbryonic stemcell derivatives that have

[00bEen gefRtekEBsing mMakbrd ERehcieist@VETTthEPeREERR AU lincage”
t el onerase reverse transcrl ptase. [014 %ﬁln anot her

exanpheusedrein 7o 69!l SleXHWe%IP?d’é éeélstame AEf &dlomjpedatrksisd

cul t uppxEQINIM §c@, PTPA a'T{ﬁﬂan[t{ﬁF%n&eH]% @émreklﬂ%ﬁ@tmask&m
cells. [0148] An alternative culture system enp

ser unfharsterivggpfihs RapisttEcraadedeam lineage ¢ic ﬁarfcaf@tl@ ?lsdoderm
capablg),of pronoting the proliferation of enbryonic
stemcells. For exanple, Cheon et al (BioReprod DA :

10. 1095/ bi ol reprod. | 05. 046870,
[0092] “Cells expressing markers characteristic of the pancreatic endocrine lineage”

as used herein refer to cells expressing at least one of the following markers:
NGN-3, NeuroD, Islet-1, PDX-1, NKX6.1, Pax-4, Ngn-3, or PTF-1 alpha.

Cells expressing markers characteristic of the pancreatic endocrine lineage
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Cct ober 19, 2005) disclose a feeder-free, serumfree
culture systemin which enbryonic stemcells are
worippsi4eed i n uncondi ti oned serum repl acenent PCSR$2008/070418
medi um suppl enented with different growh factors
capabl e of triggering enbryonic stem cel
self-renewal. [0149] In another exanple, Levenstein et
al (Stem Cells 24:. 568-57 ZOOGh%dlsclose met hods for
the | HlﬁBT ¢ Beisteatis endpermsicelty piered WB]HP%G@E“éﬁP% el <andn
the apsrRage RfrmbhdieRliASESIS, %d candir "tﬂecofﬂé‘éiil 1fRglcum
u3|ng medi a suppl enented wi th bFG-. 150] I n anot her
anpl e, ,p820050148070 di scl oses a nethod of cul turing
lOOﬂ%ﬂman Gtrbr YolticEebBIS e wed harein s ayaembr ot s gy eing kobut
ser umygReaily Biptbteink br obl ast f eeder cells, the method
conprising: culturing the stemcells in a culture
medi ug1contg|n|n al bumi n, am no acids,. vitamn
[00R¢Iner a¢ ECRAt 2 wELhTRRETET kBF SRR oG derivah &t (P
subst kdeflisy, aldd kdR@Sk “PRSTRNGUWHisthOMn {h8 $ilttuliting mouse
substitute, the culture nmediumessentially free of
manmeFPMEEOf @XGR4 Hexpishsanh i Be AeiEiticrgdederm aakmesqm but
100 nghith eRfacRblyoRit @RI RSIm.gr oWt h factor capabl e of
actlvatlng a fibroblast growh factor signaling
or, wherein the growth factor is suEglled froma

lﬂﬂ%lur ceD%ﬁIﬁf@fe epegs %StuS%ﬁ hereip dera i ceflpwhish beasyhsr | t he

medi uppas4eRPRfid @9 cdiR %naﬁghbﬁﬁﬁ@éﬁlmt @ﬁrlr%t%‘ﬁm&ﬁioh%nd RhRA
undi fferentiated state wi thout feeder cells or

condlﬁﬁ@ﬁﬁﬁgﬁﬁ@ﬁ@ﬁﬂwPGWSTF“ﬁnmaﬁﬁWHéPeﬁwaWbW@0¢ﬂmCdﬁ

Us200 f 1l

cul tus e oot Sy BaRSAT 105 GG PHRD, SORIH: Clpbors

pri maPdXgr gavscdidal- I@t,éiﬁ%emdd\/hﬂln solution, the nedia

is substantially isotonic as conpared to the stem
[009@]I I's “]@)ﬁfa@ﬁb%hltc Wh&Rernt’ Ths A NeRIh et tléra%opﬁlgﬁon of cells

particul ar nmédi um conpri ses a base nedi um and
armu nexpggssigaenlesst oprdrhe fohewing markgrsd S@¥ch Mﬂ’calﬂcﬁP@RC
necessary to support substantially undifferentiated

[009%10W Rp@f .ot Recpri-rpadisel-rakamr Gall Hear 191adked ﬁbraﬂoatr@er
exanpl e, US6800480 states "In ‘one enbodi ment, a cel

cuItuﬁ@ﬁﬁﬁﬁpﬁﬁ$fﬁﬁmb¢hﬁpﬁ@fﬁﬁ@ﬁ@WQMder|ved prlnDrdla
stemcells in a substantially undifferentiated state
[00D§] PT AGR Wi 6B ATRACE ULES ALV @S OCRTACt K& YA Bactdr OW
endot oxi n basic mediumthat is effective to support
t he gfanibvh Tofs fpmilyraf teaneqripiien faptorsio indiedd by tT&H-R eighaing,
The b e t serum
effec?ai&m’oqgﬁgg% 2&?%§h§?%e 1 QP%%g%ﬁgrggderlved
prinordial stemcells and a substrate sel ected from
[00P%le greLBTEGrmsiused hegrinfreftie éalte shiepicdranpgrtgimolecule that is
eXt 1 aGGHIWLAR p RG] FPIRARER i JE! AR AR LR ARS
cells. urt er 1 ncludes non- §§§ent|a am no
aC|dsun®nn®hUm1amﬂd@mw and a first growth factor
selected fromthe group consisting of nucl eosi des and
18Py 30 dr «GsCOAOREd hlteiANRERSD 2 BXAIR i
YOS TRE & GOLS Iy b ANGIRED aRRER i transeripion
provi @e@raxmmdtwdowl lipuefi thgyblpstopvet. e enbr yom c stem
cells. One cultures the stemcells in a culture
(01 ENtBY K L PR Gh, ORATRI A0t M Rlsc3ES, um (prefer abl y
al'so essentially free of any animal” serun) and in the
presence of
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fibroblast gromh factor that is supplied froma
source other than just a fibroblast feeder layer. In a
wee@borxesl form the fibroblast feeder |ayer, ppEwiUs2088/§70418
required to sustain a stemcell culture, is rendered
unnecessary by the addition of sufficient fibroblast
gromh factor."” [0154] In a further exanple,
005065354 dj scl ose efined, .isqgtonic culture
0t ungi N e e SoBAl Pe bk nde P Bl hee,
conpr h§ah@huckoar FactdfedlilyFEdantidlipton @doRNPMEY is Charkeéelzed by
sufficient to support growh o? substantially

undi f f 8ieBhtoREd PVRINIRE demaihap T sShor carRpryaisHmiRe of
I nsul gemsed ficient to support grow h of substantially
undi fferentiated mammualian stemcells; and d. an
amount_ of ascorbic acid sufficient to support growth
101831 sublstetht ¢railyly aﬁ%ﬁeﬁhgﬁ@ﬁ%?g@@aer&émlmw ppain
cel |'s fan{iRI7BhndcAp RNALAEE, LY XWERbRssMERDOIORRPAR pancreas.
di scl oses a nethod for maintenance of an
undi fferentiated stemcell, said nethod conprising
(018105 M@&a agﬂlé%qf%qn} IS SraasCRBiEiRctat CXPFRascl iR g PR Rgnd
gr owt BortdGHRE expbsdod JiEehds ihRdddin Glsul 96§ hiMssis #hdBErBRIn.
of the fibroblast growh factor (FGF) famly of

otejins, or nicotinamde (NIC in an anmoun

Wlﬁ%ﬂf fi é}r)‘%f}lf?rst (o) “r?ﬁff ﬁﬁ‘%ﬂlﬁr‘i ‘i’Hé‘geéCe‘I‘ pd ‘?rrPOg’rﬁ’el?}l%in?ﬂp‘*ecPl?ﬁﬁah‘tr%d
st at e diffRfenfalBldxpicedc@ M o @MUfMiteredt. 1d AR chb@eRACHIEENELIA
desired result. [0156] The pluripotent stemcells my
be pl SIEFSIGRIMGAR QIR EBFdklevdl far@mesitvhapikgt and 2 dgergried

enbodiyBINbr a Ad38tRUhdRR! ThEM bR 184S thabRirlie n@llkic acid or
extracel lul ar ‘matrix conponent, such as, for exanple,

t hos ePeEpItigdiis pyiipichtskighaior loasbinghecedp of igreshepmpresdie

part %e&%h?%h&ﬂhﬁ%e%ﬁ'o?in’i&é‘s@ nq;e'ih%ngﬁmatﬁ%@ilniglﬂ%d_

In one enbodinent, a the suitable culture substfate is
MATRI &pm(ather c@lsapion amy efleesions yof muPR) kapvan) thegrta
sol ubl e preparation from Engel breth-Hol m Swarm t unor

[01@@]I I's “M@&hd&@hﬁ c@t” o QU HeRIPRFAL H L&l expfr&gim; &t lcast one of
reconstituted basenent nmenbrane. [0157] O her

ext r athelfpligvang marketsx CEYRpromsprdsTain GE@MHSO SRt 1 HDE Kt .es

are s 3 ikve. Depending on the cell
type Eﬁ%ﬁ%ﬁo ic?gg}gltﬁe’g]jm%iﬁs may i ncl ude | ami nin,
fi bronectin, proteoglycan, entactin, heparan sulfate,
(01870 t Kiyl] kae used herean gsifers to ahgmicelrx geaevhichtis Byeker fopthsg)
The pLYfiPRE GRMitk§MAShbITRY abfeRbassd onto the
substrate in a suitable distribution and in the
resence of a nediumthat pronotes cell o
IOIB%lr vi VASUrelp opsayed hesein isdigic g@t@ﬁ@?-@ﬁlﬂb@ﬁé traessiptipy| factor
char aghafch@l ihRurBblesihese characteristics benefit
fromcareful attention to the seeding distribution and
can readily be determned by one of skill in the art.
[0109)1 59] N@N'r?t/ b Meeddgreiny iser Reraped ofthy newosradefamily of bagie loop-
f ol | opdIRAGPNRRAGLR facii¢h as, for exanple, Dul becco's
nodi fi ed Eagle's nmedium (DMEM, G bco # 11965- 092;
Knockout Dul| becco's npdified Eagle' s nedi um]#éfo DI\/EI\/P
101910 0 “Hoq 6828140 DEX-Ga rAS 548118 T 3% BIEDPE 25 e M drapseyiption
200 nmcler @imityam ne, G bco # 15039-027; non-essenti al
am no acid solution, G bco 11140-050; b-

[0111] “Nodal” as used herein, is a member of the TGF beta superfamily of proteins.
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mer capt oet hanol , Sigma # M/522; human reconbi nant

basic fibroblast gromh factor (bFGF), G bco #
wadmse1n2®. Differentiation of pluripotent stePeTEF1088/070418

into cells expressing markers characteristic of the

pancreati c endocrine |lineage [0160] Pluripotent stem

cells suitable for use in the present invention

include, for exapple, the human enbryonic ste . ce
UTH HSCt(“NPSrF el 03\&9%% E%alﬁ ARG O 4 iy lﬁ?ly
cell ldgh@edths iﬂﬂﬁlﬁlaﬂ&?f%lurﬁﬁﬁ@ﬁ) s:ten‘i b8ls hEH¥aB1a @5RRiY QN D6t-4 to
stemcell I|ine (NILH code: hﬁﬂ and t he human
enbr yBWF1€0t§1%téWF’d€ll$ is|ipdigated Ay tighidy resiFicted CXPERBIGRH) .
Al'so §1§’d1ff@l@1‘1t?atécdcfﬂur}f)%%ni Jlerh Bﬁlsplﬁﬁcﬁle(ﬁfferblméﬁﬁﬁ {o@mafie
cells that express at | east one of | owi ng
mar k e HBeageiathg exresseniof Ogt4 élswpie%fa@rdﬂy ceI | s: ABC®,
cripto, CD9, FoxD3, Connexin43, Connexin45, Cct4,
[0199% 2, “PaBRGkic hd&dRhe Mol “parkdrédie hodREbeDresdmELe I as used
Tral -60, Tral- 81. [0161] Markers characteristic of
the dBeFiireffssdo eadloaeitls of crpmenat ieagiome ot b felloging he

%re OUPLGARRES Hsﬁlgl %fuca%@% S%thog'\fbﬂ_fe‘%nd bicreahed %pe%

rl1, Nodal, Brachyury, M’x-| |ke honeo
;ir otein, FGF4 CD48 eonesoder m n , DKK4, FG-
01341 GAengreatephommonesereing asho o8 ussd er@r ers Sut edlsepabicef

use '&mkﬁﬁg&ﬂ@%ﬁ&kcﬁ@%ﬂﬂﬁ&ﬁﬁgh&n@n&ﬁhﬁu&h@ﬁw%ﬁRfesses
at | east one of the markers €haracteristi¢ of the

def i npamajestasingid deparedtia paypertidy one aspect of the
present invention, a cell expressing markers
(0195ar a5 &LIShi op AT 6t RGs Gk irhpﬁlc?&qes%émﬂeblﬁ@ IRt A
primtive streak precursor cel In an alternate
aspectactogs thetlare imppeagbinngetdaydkenmsenghar act eri sti ¢ of
the definitive endodermlineage is anesendoderm cell
unhﬂ an*ﬁbkﬁ“@é&%dﬁ&@ﬁﬁ%&m@oQ%b&mﬁ%ﬁﬁﬁﬁﬁﬁ&91H@ﬁﬁ@%?
characteristic of the definitive endo ern1I|neage is a
def i nimpligeted ndwderesn dsedlopmin0162] Mar ker s
characteristic of the pancreatic endodermlineage are
[013 | ectgd. pfinRimct st}@akgfeﬁuﬁ’s \GONBdrSih irds @f a B pretiiiy dt lPéﬁEta
PTFl a, HNF-6, HB9 and PROX . SU|tabIe for use in the
pr esefte ¢fiheltlpwing merkers: dYqdak RRFGB pr esses at | east
one of the markers characteristic of the pancreatic

[Ol@ﬂdOdelﬁﬁﬁlﬂtﬂv@ﬁ?eﬁﬁceﬂ”rbs 0 h@&ﬁ%ﬁers% alcB® R &Si8A bt least one of
i nvention, a cel %re55|ngﬁnar ers characteristic of

t he p#sde @mm&mérﬂi@réd Faghyyrnedirdikediomephon drateini @ FGF4.
endodermcell. [0163] Markers characteristic of the

[01BYNCT edtH-¢ aBALOR ukdiehcldiNRAGE 10 RsiS ﬁélﬁ@rosldhélr@%&mf 48
group consisting of NG\ 3, NeuroD, Islet- 1, Pdx-1
NKX6. D thad s a@eqm?ﬁ-spsmﬁaﬁ’a“pfmdmg AV of fhe tigperc pancreas
embodiBRBlLptiod FRAGCI @8k ¢ endocrine cell is capable of
expressing at |east one of the fO||0MAng hor nones:
|nsuILn Lqp on, .somatostati and pancreatic

01203 ypedeXde LabPeXtor angs éqx’nl% AEUSSH Bereing arp AWSHbES N
I's a gt sbmlsan%%@l@ﬁa@@r Paimiyeﬁﬁitar@l%heited QBRI BifcSis.
characteristic of the pancreatic endocrine lineage. In
one aspect of the present inventjion, a cell expre55|ng

012y ker %ﬁ%r apaised hesqin & 2o knpwn piesaiad proteihariic pryrich in
| i neag@tdie”a pancreatic endocrine cell. The pancreatic
endocrine cell may be a pancreatic
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hor nrone expressing cell. Alternatively, the pancreatic

endocrine cell may be a pancreatic hornone secreting
w@eiob/01J408.64] I n one aspect of the present i nvRCL/USW8/070418

t he pancreatic endocrine cell is a cell expressing

mar kers characteristic of the b cell |ineage. A cel

expressing mar kers characteristic of the b cel

neag sses, Pd d at |east ane of t
01#@ lo Sng‘\ Cr gﬁﬁ%%&spmlfg %ﬁmp%(etna ALIERICN 152 glm&%wmg SUrlRgsc . 1
Neur oEhtige prebont 6iNfie 3urbRE 3f mWicAeralR%dinoMA GeMaxhs (HQ),
one aspect of the present invention, a cell expressing
mar kePyrighaddumsp P@Pwemafge%%eﬂa (@) pnq mprangganbingonie sem
cel I . ke on of cells expressing markers
characterlstlc of the definitive endoderm | i neage
WI&Ol 5. Pluripotent stemcells may be differentiated

Mo cetiA ek sereilc hubraris A@ﬂ&%&%i‘ EYEQlpiGTurie

def i Nkt pRAGPS MRS BPRuNRY @AM carBhbas stk ctellrse(E@
or by any nethod proposed in this invention. N

[0

For ekum enbrmis gqsecelht (E6p v demprsemyoestem cells (E
differentiated into cells expressing markers

[018ar aed A -at {Sagefspbdifc BRbIOLE IA\ﬁﬁg@mqgl%g%mﬁ@ﬁﬁce
according to the nethods disclosed in ur et a
Nat ur éntsi%P@éq%@m thgyurfage of ynuan tergiggarcinomp siym cplEY).
For exanm| Gabrpdnd %d?l‘ﬂtc@lﬁkt (B8 &M GBS cIBY 0if€stem cells (ES).
differentiated into cells éxpressing markers
characteristic of the definitive endoderm|ineage

[01281c or dIy 108 B R&ECTER pYEE ralatedeBdssd thah SSHPISH AR %@tsuré?ce
Devel gpimih iddibeardiRda sterk €82 (E@Q @fthnan EASSBic EQh cells (EG)
exanpl e, pluripotent stemcells may be differentiated
into e humaaembewsichtshesilk 9. char acteristic of the
definitive endoderm|ineage according to the nethods

[0196jsC! et R Vhlieann elifaad rela@ﬁ%ﬁﬁééﬁ'tﬂa‘é is%Rpredd on 31% surface
(2007) [0169] For, exanple, pl urlpotent stemcells (¥
be di PFlstendsapeucinempsteBell (B henan pybiyaig gera cells (EG),
char agf Efunghichmb®fonfcenfl&ils pid)i ve endoderm | i neage
according to the nethods dlsclosed in D Arour et al,

Nat ure Bi ot echnol ogy 24, 1392 - 1401 (2006). [0170]

[0123), ex%? é9 BrRY ﬁkﬁ%}eé)fl?pspélgtéﬁ ipQzyme eﬂg?ssgieon the surface of
di f f ep@idd @lafatcibMa SR R1EMHRT %ﬁ@hﬁlﬁhnr@i{ﬂfﬁd’n% stem cells (ES).
characteristic of the definitive endoderm | ineage by

cultuglnﬁ t he pIFerot% nt stemcells in medi um
(0128t ai Wi TG~ ATESEY NFTCIR fefery hEPnSHSRRA CORCINEPTAFPIePYE it

CU|tUbhﬂﬁm&ﬁ%m$3b5§sﬂh{&mﬁﬁﬁi&mﬁeﬁmﬁ%ﬂw%@mynl and then
culturing the cells with act|V|n A and serum of a
ifferent. concentration. [ e of. thi hod is
[Olg?]scl o@éﬁ 48 S deltet iR IS IB?“@%?F]H %3@ t%SCﬂfB@ﬁﬁO&% ly. Zicl
( 2005)}egulafRd hitlexprodsioTMBlrel anB halirh RS £ fecifit @FAcE @hd § MBY
be dlf?erentlated into cells expressing narkers

char ag¥nsgspaskip ghegelly pfdheidarsah P%qr%}éut@ﬁaé &@@ﬁ%ﬂll%@é@é@%@,}
cul t ugdeftg the pluripotent stemcells in nedium
containing activin Ain the absence of serumthen
culturing the cells with activin A with serum of
anot her concentration. An exanple of this nmethod is
disclosed in D Amour et al, Nature Biotechnol ogy,
2005. [0172] For exanple, pluripotent stemcells nmay
be differentiated into cells expressing
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mar kers characteristic of the definitive endoderm
lineage by culturing the pluripotent stemcells in
wore@orm4eont ai ning activin A and a Wit | i gand P@T/Ukm®08/070418
absence of serum then renoving the Wit |igand and
culturing the cells with activin Awth serum An
exanple of this nethod is disclosed in Nature
BiotechnoIOﬁy 24, 1392 - 1401 (200?% 01731 I n one
aspect of t éab‘P'éseéHi‘“SF"rﬂ‘\Pé‘Ht‘i“HHre Hfirlyripaiend stems eells,
cells may be differentiated into cells expressing
narkers char act er{atriergriome Phafnoft 1¢/e cékdoder m
i neage by plating the pluripotent stemcells gn a
Wl@mssu lugippteifstensaels PR ERPed Aheer WRTE KT BA S@ge1PseidF| ul ar

matri émbﬁbﬁ@ a&tiﬁeﬁs“({S‘SEQ) 8RRy PlaHE hﬂ%%%te%@a@l@uﬁﬁé 51%1%411%@
activin inafirst culture medi um

cont ail¢signgted draihr0f epd Eraple%h (dhomsonter fs Scipner 1A 45, 1993).
cul't ub'ﬂ?erﬁ Iaﬁ‘orp(l)f{fﬁdr% {eﬁ{gterﬁgﬁfpl& %Lrjo‘?‘esmtst 1tﬂ tl‘ff'ecltoé df @‘)SﬁA' 4:'
a secon Fture ‘medi um cont al ni ng a greater

concefitar dt6i0omddira-4 &l enpresrond fputsehowdhegreaset ¢xpebsopn of
tine. 74

cul tus PR G SR REE BB L TP RIS
t o abpltspltdse pcetrvug, hlclacmi bt ldetected lb)ufuang thareelisayith®of r om
about on oneentration of

o or unProrhadEa had 6 For e oty GRERESALE RS by
be fr dmﬁlbadluy thk rﬁarpﬁcnﬁﬂt(vmoﬂmbutatdrm Baelingemt Cakf)d

days. petgpiy i iR haeE CHu o R S 4R

I nvenhd @hsctadlbyRTPPECRNt stem cel | s may be
differentiated into cells expressing narkers

aracteris f definiti ndo a
o1§15¢ RSl bt ikl 0GRS B B it
s u|bSt foadlﬁ“ereﬁalteelldtovuendwofam thosé gc&ﬁlﬁialll }a&aﬁ eli’(ﬁd}detr)(,, mésbédtm,

cul tur t he uri tent st cells with activin A
and a? “lﬂﬂ‘i’g“q Fré%\ To Rt E‘YPPY@E‘EY Q,f@‘trlEP@nhSé"d’il &‘?ﬂséﬂh‘?ea‘ioﬁiﬁﬂﬁed
ser undr@kandO Wl ideddiRl icO iR séiefBsonitd ifigian sdefitiviti(HAID)
t he Iurlpotent stemcells with activin A and a Wt

| i ganBNGenEng e Srigforat Datfarmpeitmt’e srrkrnrAgvac grédrar

COnCe@iaﬁlﬁﬁmgﬂle&fhls?t&%l@élfy%r SNRhOESF PR fypedr&th el tiRe germ
[0176] The concentration of serumin tﬁe first culture

nedi uiyerss Alteaeiy clb BIEDPoRREY teay e datcamaet byzibe ercetipnghout
0.5 p%‘h&gﬂﬁi bo%@gaﬁdrh%segéfﬁéﬂiﬁgmﬁ Ok JIB¥s %@tﬂerp%%ﬁb@é%%@t _
one to about three ncentration serumin
t he soetkat astociated evithgli hracgewwhddaydrsabove may be from
about 0.5 percent to about two percent, and the
[Olg%ll LUbR Egarf@ Iﬂﬁ%ogﬁt Jtérﬁ’%lﬁl%’s‘}nﬁB@k&r?ot?ﬁéﬁ%m%gléfangﬁé( &
Pn one embodi nment resent invention
pr ow angling teabpigeeiafdnomppretl & IF}@@lkhlqOWp@ﬁrqfﬂ@tC@ﬁ?Sthl@m
cel I's . eXRk e5si letWeFﬁleEe BRBLACEAL it HaGe Qf'ndrﬁlﬁlk otype,"
deflnPtlve endoderm I'1 neage, conprising the st epgyo}?
a. Pl ahichgneprethlty defotrentplsidewhaeh bl homamchromesgmes are
cul tu th an extracel lular matrix,
and bﬁl%ﬁﬁﬁy%)uil{oﬁha %%%é?lgerr%@pot ent stemcells with
activin A and a Wit ligand. [0178] Culturing the
pl uri pot ent stem celJogragi ofplaitorent sehcellsd a Wit | i gand
may be
[0133] The types of pluripotent stem cells that may be used include established lines

of pluripotent cells derived from tissue formed after gestation, including pre-
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performed in a single culture nmedium The single
cul ture nmedium may be nedi um suppl enented with serum

w@\doenmaes vel y, the single culture nedi um nmay PET/US2008/070418

chem cal ly defined medium conprising nmedi um
suppl enented with B27. Alternatively, culturing the
pluripotent stemcells with activin A and a Wit | i gand

may be perforned se ether in nmore than
one cERPPRC HEdF £Uct §- sxw%a%%gms%mﬂewmﬁw%@r
pluri ped efdue SkeMuSakrhS duMnk ke ion VivPicAlyid nét nb¥tssakilygand
is performed in two culture nedia. The npre than one

cul t ubPdoreaPRxX e D K- FetPEs gespioa st dignitie sragpley pie

Al t er patulviRldined d¥auRA EmbR3Aic ARk Eil @Mﬁ%aﬂ%l@b@oﬂ@%elkﬂ?
chem cal ly defined nedia, conprising

suppl ettsrveliaswiarsxagic thekpmarembryprie Stmtcrehl Jingsdrhl7 Bf7, gnd

one appeatica. WS B ERERALdlNKERF 18 BombARidhl b hRQKERure

stemcells cul tured an dq fferentiated on a tissue

cul tu dvern@}b%mrtat estabbslmesat ov stabilatiaxalsechedelly limwhigl case ghe

The e ) i1

rorbr SREASEI MO8 bIRARLS plRbol Buc AUl AR ARATRAL

ceI I StIQSWi'SI cisa fsutsbib dreloyllsBDBnd® @ €plosgotemdiem cleﬂ eomﬂ%anbe

a'}?o‘e-la_ldp\ GEIlTl)red 1@" tee ?e%‘éeli \étfijet%/deea%egl: dgﬁﬁ ?%E are mutant

AI t er hlahan/@lht;tyorﬁdwﬂerﬂxélrml such @t foratanpte, BDH1v (BresaGen,

fibronecti % In an alternate enbodi ment, the

pl uri % Bhtemcell's are cultured and differentiated

on tissue culture substrate coated with human serum
[01B49180]n dirembrdinaste hirdraembmadnid stermragllslaee wepandded dpscribed by

to coating the ul bstr . S

b £ oDl S IHE o s T E HeRASe R E R T St e

and f Dev.aial 31033 el 998SBide. Nl Muade SSIUDS A s2e7 3wy 9bS).

found in Kleinman, H K. , et al, Bi ocherri stry 25:3 12
1986 and Hadl e Bi ol . 101: 151

(1 (19235) [0181] ?/n %Anlgr %@gﬁ”pﬁgngmm fdext racel I ul ar
fri is MATR I.n o nt

013 § O R Pt By S TR el e S ygpr of

di | ut feater bl tHzﬂ sapplorthaleri o semells in tvleous |v®§ye

cultu(r@ subsi e i S coategvvlth TRl GE a h

di | ut PORMaEYea R “HP?%‘?%%‘(‘%CG PYS G R In 2y rFus%%%t at is

cul t uegeriahg fre@bfredder mattﬁldnwethlalegé%ﬁb&:ﬁlprcaiferau@h 30

dilution. In an alternate enmbodi nent, the tissue

cul t uPBTRYIB Stemr sl w%%léP%@rmlﬁafumw&ﬁerﬁméw& Bler
di I ut 5RRuth b8 Zotdnlst R 8elR TR RLbEFERE cult}S wakbut AR drdh@dn

matrix is growm h factor-reduced MATRIGEL. In one
embodisiepitorted peng 3 medismegnditionsd &y saluring erovipugly atidgnother

Wi th géllot‘ﬁfoé1 Al@e‘fﬁa‘ﬁ%lﬁr qu%@t%mr%nﬁstterﬁ‘céﬂsJﬂQfeeder free

dilution: In an altéerna enbodi nent he tissue
cul t updtusushquididfefostigivatiedppprted uging achentiedlbyslefinasduced

MATRI %&ufht Ifrflﬁl:lle e]féooq Illléllltt 'tl?é%oxlvfﬂ o@gluﬁkgtgﬁt%?eh?cells in faeder—

enbodi nent, e tissue cu re su ate 1s coat
W th @p@wlﬂuref\a:dtom differdutcatidn METRYcEEL using aclienBally defined

di | ution. Ina ernatee od| e tissue
A e R

[0136] For example, Reubinoff er a/ (Nature Biotechnology 18: 399 - 404 (2000)) and
Thompson et al (Science 6 November 1998: Vol. 282. no. 5391, pp. 1145 —
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factor-reduced MATRIGEL at a 1:60
dilution.Differentiation ofpluripotent stemcells into
w@eib®1\zPpr essi ng markers characteristic of thBCT/US2008/070418

definitive endoderm|ineage on an extracellul ar
matrix, using a single culture nmedium|[0183] Wen a
single culture nediun1is used, it should contain

suffl l o nce ations of certain factors to

al | ow i 3 b prea s wé&q TBPLER St ffg‘tlé’ﬁf g JHIER | s o
def i Nnplitys s REAg e BusSdhitdty 3o fifroblag Xaaw el ihsul i n and

| G- (as disclosed in W2006020919). This nmay be

031 e Kteedt i B SoIR TR SEaty) Db LA RS k nat

| acks diffefet humaandulk, Etal 4nd AR S fe@a&er@aemy@ra fdtheﬂeﬂ'blHﬁﬁﬁ)
media are disclosed in Wles et Res. 1999

Feb 28Ppor apmsn plynpotent ytem[celislzi]urerr%wl&f%eu fléstﬁ@af‘mﬁm%ﬁay
have gm BMHM@&%E thésuit@8d bR adul@kInaNEsHIAE fealr@UietaflPo t 0
about 10 In an alternate enbodi nent, the

conceh'@m%& gty oy teya el hmetpbolpgnend remaia BEBIPOEY 't 0 about
5% In an alternate enbodi ment, the concentrati on may

[01B8 | nUshennaae7 afclakoudi B fat @ n¥a thdl s@¥port the
alternate enbodi nent, the concentration nmay be about

206 [ 8PS ofmriateRiRAN Stemcellsiy |f%ed?refr%lterﬁa g/ cabidines
SUpP! eRERY &Mk RndR fal hd FoBIANAR: Ol 1BBOM aiRe Yo O
about 1% [0186] The time of culturing wth activin A
and acVWpyoRiE gerne ongifferentiniesl fFqre pmbiyeuse stemgglls. t o about 7
days. UISEO(?mO@ 118 L0& b ?clgsr@p ﬁiglugr@&t{the ENBinkd 18, oﬂ?fma feeder cell
culturing may range from about day to ab éy ays.
I n anlagét er nat e enbodi nent, the tinme of culturing may
be about 3 days. [0187] Activin A may be used at any
[01‘59]”09[1{ I3 lHe Pk afiplel %hgeztd? (ﬁ%ﬂ%‘%ﬂ?ﬁ leéﬁﬁ‘§27a§(b(B5‘d$&osteE‘e

pl'uri potent stem cel concentration maybe from
about miethgdsfor the lmd@ﬂm gl@@t%gqfrhhmam plugpotentisemestieon feeder
enbodi out Ipg/m to
aboutE¥Pﬁ%?%$£ﬁfﬁﬂgﬁg@kkggg 8§§§?§Q§%£odlnent t he
concentration may be about g/m to about

[01#Q anbt Hethengxappivadbieikers @d«iﬂ th Cally @0¢0Hc é% Pt 86@5) may
be ab@ﬁélos@%@éd&i cdli} %/?LQQ ldErn;legC}M m: O'n&n@&gtdh‘ge[renn 10n of
alternate enb he concentrati on may
100nghwhar] @iggjnicTHem ctlbi ce of the Wit |igand may be
optim zed to inprove the efficiency of the

[OIQHf f ep ekt eQQmﬂE OGR3Roto A8 (M télfé@@d 4'5@)(46) 9004) dlsclose
sel ected fromthe group consisting o
Wht - Saseued afticcdTrcelly pbtonel fetvmb@mmmcentahe V\ht | i gand
is Wit-1. In an alternate enbodi nent, the Wt |igand

(0148 Winn3@er ol @]r&gﬂ{ep}-&%g‘/\ﬁhd Qﬁ%nﬂ)oﬂ"g&’s&&eg?‘& fe@der cell layer
concentratlon of about I ng/mn about 1000ng/ m n
an al terveaflemdwbwdifereskin. t he concentration may be
about 10ng/m to about 1 OOng/ M. [0190] The single

[omy]l t URLandBEF A PRY 112054 eP&’lQSt@herefﬂs @%43%49 %05’)' diRlose a

GSK- 3B inhibitor may be selected fromthe group

conS| &eflergelblayedrengBimapiopingtal forexkin filirobBKS 3B i nhi bi t or
Xl. I'n one enbodi nent, the GSK-3B inhibitor is GSK-3B

[omm]hl bEtsg&tsz% dlkclléiéegime&h e QuphHie ek dvith b HiGat®plutifotanid
I nhiplrtors
stem (pPS) cells in feeder-free culture, and cell lines useful for production of

such media. US6642048 states: “This invention includes mesenchymal and
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did have these in the original WNT patent application.
[0191] When culturing pluripotent stemcells with a
w@BKweR4eshi bitor, the concentration of the GIBBS2008/070418
i nhi bitor may be from about InMto about 1000nM In an
alternate enbodi nent, the pluripotent stemcells are
cultured wth the GSK-3B inhibitor at a concentration

of abqut bout 10nM 92] The sin
cul tubibro Héﬁ Gﬂ%@@@l%ﬁ%ﬁ% Rronicdisye %Hﬁ%ﬁ%&ed from
addi t k@pgbnit @t‘éfn%lﬁ Iveth oaeYor @BMNARE Qich B&I ik rﬁéde@sﬁhgqledla
cells expressing markers characteristic of th

def i nfid revigdtsEecHt pyineethg eonditionspmedis br@tdémlb@t Wi

cel | Sﬂlu@ﬂra&&hﬂ%b ¥&dysurd’he at | east one other

addi tional factor may enhance the prollferatl on of the
ells expressing markers characteristic of th

l016%1f i nf PRCERaBRE: M Q20REUGES Higheses wdwﬁ%@dﬁﬁ?%aéor&e

t he praSeRhndeEMfcta@0n afdUlitifi8ktiatibN6f BimmE@stcemne ot her
addi ti onal factor ma%: enhance the ability of the ells

expr e YEPHGS M Rbvtaess hahaeitarei dium prodyqed njeerprdprcevth the
endod ?lreE@nlt n@@rﬁ% if &Bﬁﬁgné%ytd?@ceﬁ‘[%&&% Lhivityng nﬁfri‘ﬁé edts,
invention to formother cell types, or inprove

ef fi cinareiculst, thgyy ddterrafiatad @ndt iimpreateliehdftrnyeenie ih@naamwes

st eps -addi tional factor may
be, fg?é%ﬁﬂq @&r%g}te ngﬁtogﬂs nmenmbers of the TG-- b

fam | | ncI uding TGF- bl , 2, and 3, serum al bum n,
(O o et rampiin et <ty i A2 52165, 208 dhplose

pI at ekf{dnﬁﬁéd J}ﬁ@(ﬂu roBMrﬁd ffr@ﬁﬁ#ﬁ?na%nb%glc steﬁlebellralema%lvgst
rich I nsulin growt ctor (IG-

gr owt ﬁxat liafve beantgcadticalty ma@ﬁmto(@l-‘exﬁresslﬁlmanselomqr@se rgvierse
gl uca peptide-1 and Il (GP-1 and 11), GP-I
and Gﬁggﬁlllrﬁgsﬁet obody, Exendin-4, retinoic acid,

parat hyroi d hornmone, insulin, progesterone, aprotinin,
[014Y]dr o oampihs ber@mplst HEAU78Mi0RE] disdleses ehesspllyeehzndoilture
epi deHga | and 11,
copper : qglgeg%%afsﬁ&%%e OQEEE%Otgggﬁep ée,ﬂ triethyl ene
ent am ne forskolin, Na-Butyrate, activin,
[014%) ac éFlIaUPmﬁlVeICTF@re ﬁwgegn ﬁnplﬁ@wpﬂmefr@q @lewnﬁwpﬂ@iiented with
nodal roVﬁﬂ Bgtr&s(‘caﬁeﬁ)?éjof trcgrh&tﬁ%:‘ée%rbl%ef%‘ﬂor?%n&b@&%rﬁ&e@ks

hepat gcyt e grow sphi ngosi ne
MG1 32 F¢rivBnpICAyheong? @rfidioBeitod P18 et siolr@irgy B)5.(@6§ 70,

PLEr el U B Bl AL U SRR S

prote bmblfyam: btgm doldvare mapntaumﬂdnmmgcoechtmlmdtsarurrsielelacement

neoge i s-associ ated protei | NGAP) . I ndi an .

nedgehgs B SThERSLREY T bkl BRT ek ieor siserne

pat hwayibiyohic bieinaeB sel8néwalhedgehog i nhi bitors, or

conbi nations thereof. [0194] The at |east one other

di tional, facta it ia

01388 o et Rl R PRGN LB sz 0pl RIS

ex an‘phxetho&ﬁﬂ&lf}he longAJiGC:ubare c@ﬂmmmaﬁbryowwﬂcbus(ﬂmc

No: HIB-79) 1687 HPAF

(AchatNS‘lce@ﬁPEmEg%%f‘(C%@%S??dcm% . yFing edéa&BPPI%{Eent?d yith

exanpbeGF.Hep& (ATCC No: HTB-8065), intestinal cell

l'ines such as, for exanple, FHs 74 (ATCC No: CCL-241),

[01§6]]d pEn ano{h\e/r g{amtp e, %E%SHF&O%] gl(s?ctlgs%ls !clfarlethog ol‘ csu'lturing human

embryonic stem cells in defined media without serum and without fibroblast
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Differentiation of pluripotent stemcells into cells
expressing markers characteristic of the definitive
wepdodexses | i neage on an extracellular matrix, PSI/OS20DKNAT0418
culture nedia [0195] Differentiation of pluripotent
stemcells into cells of a definitive endoderm|ineage
may be acconplished by cul turi ng the pluripotent stem
cells vvlth ctivi AandaV\ht i gand usi ng.two
cul t ufEdsrgtisatheTififed comBrigng Flé]tt‘gﬁlga]%{*tﬁt%"%]g inp fyghlture

pl uri pRURM cofitafiMCbunsin MnPRIACERMMY, SitReh1AS! IEQJt bns:
a. Plating the pluripotent stemcells on a tis

cul t ufr@sm 9&%&%’[‘6@6@%@% fhleay opsnpd ey I‘flﬁ}ﬂé‘“r Substitute, the

mat i Xulkire Qédlﬁrﬂrebs@gtleﬁlp%e@ bPﬁlh]ﬂﬁfaﬁ‘am feal @Mk 8id ®n¥hdil); at
activin A and ap? ina first culture medi um

and cleambwﬁp%gg/mh@f Rreblpdgenith Scienrapeble of gtivating 2
acti Vhﬂroﬁiabﬁgr&mﬁ%@&‘é n%LfEc%pﬁF%hléme 1[119%%%11 bR fsi 1 st

cul ture nmedium may serumat a
concefmipphed om aamcq Mbersl@mouﬁd a dibtoblastefeerdstliapen raynedium
cont a t
cul t B3t AyiB bl O EORTRLE B RRAHR bl
cont afmda cWBtorIcmghurcdled ped@8] First Cul ture Medium The
first culture medi um should contain sufficiently |ow
nce f

R S e O R R

expr esgiungg samicells m@hldmgomélﬁ‘ﬁe@ntlaiecuﬁrlmhepldlebndrail stemeells.

(as of Lo BaRP Ry R BBnt b SRR b b U RRG

by | ob¢ingcitltoesds én i piveoandent rmq)amnulanmemhrh ebmpmsevebgsp

2 o ST S LR B3y LS5 ML L

di scl as@gpdrnsud¥threrlle tindffertitioped @b th BEthe pﬂl%ﬁhﬁeﬁn%lls.
247(1):241-8.). [0199] In the first culture medium

ere. nmay _.he a tratlon of, serum ive
[01%%1 Ien %néthgr %i(amBF ?géb@egﬁ? ates rrlee%n%tfo 1metnFi & Cgﬁ 1%% re
concemnicdiatni fOﬂgernigl’p@m&&:GdHﬂlde(tpﬂIh(brﬂﬂl stad lcelmm aguteastdly

ennantiHHEP it # S B R ot FE ot oy tow

c ? nc g B dotximhs@fmddien thit'is Etzlmidé mup@ytl tb@gﬂoﬂ'tﬁ treriharge
of a %.to out 10% ternative t.he serum
conce ?rrva PBWO’ES‘Fa?Ftﬁ‘é‘ ceﬁ skhebagis pdlinays fya%nhlﬁedtw@ % Dt

of aboutim@ifedtRe ﬁ‘b.@lﬁf)oreﬁﬁ: gl bNAth M@ Hdivel PBmERIA Bem cells
concentration of the first nmediummy be in the range

of abdiift? Pdstay s ooy thogionp pepsistied of feqdpecede pidhan

c 0 A c € Q}Etfa‘@éllu@oﬁ‘ n&aﬁmi Qfenpoh & HerfRA WM B8Kr Bf1s 2PAUNcHum Y0
Wien culturing the pluripotent stemcells with

act | v hay igpldes nowessPatghpraing sfidy apant-eddanttang a digit grpwah
mad! Agaclol ?eléc't&ﬁrcﬁﬁi th %Hu cbﬁ]sgstlh of Hl%lefoélggstan& Y nglllﬂl(fﬁe salt.”

medi um may range ay to a
days. [ 0201] Activin A ma éhlge used at any concentration
l01§%ﬂ| t abl @wothgr gample, HSZQBPEAHOP AttreT: "3r oraisPest theilpisniénst

stem ﬁl%lvid% a %'8@10&: Qf]&l@tﬂltlﬁgaﬁrhgﬂe Eﬁﬁ%?@mé GO RIRO l@netcﬂg{lr@g

t o about Ong/m . In an alternaté enbodi ment
conc emeIs‘@m qsHs Wubgre@@e@gmally free of mammalian fetal serum

(preferably also essentially free of any animal serum) and in the presence of
fibroblast growth factor that is supplied from a source other than just a

fibroblast feeder layer. In a preferred form, the fibroblast feeder layer,
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| pg/mM to about | nmg/m . In another alternate
enbodi nent, the concentration may be about Ipg/m to

W@b@man143Ong/ m . I n anot her alternate enbodi mePCT/US1068/070418

concentration nmay be about 50ng/m to about 100ng/m.
In anot her alternate enbodi nent, the concentrati on may
be about 100ng/m . [0202] The choice of the Wit |igand

may be optim zed to inprove the efficiency of the

di 1 oPiEbIY TSR Beiddin 2 e colleulfurg diandekod gaccisiary by
sel ectirddditiondftsificethPHProBlRASSHth Rgtorf Wit - 1, Wit - 3a,

Wit - 5a and Wit-7a. | n one enbodi ment t he V\ht I i gand

5B Vol B S RIS TERy ey Mok SO
concepfediain thdt i0dss BOE fobdr@/fidt addDsea9be, &&Q@mﬂgﬂfh a Bakal
an alternate enbodi ment, the concentration

about MEBHEY B anEBORBAEPF SEGRgFITN o penper ErorHi 0? wbgt@nﬂaﬂy

cul t URIiTBSh AR TR ARG s@ANal: B, & AHmB8 ihdihh Biftiskat to

The GSK-3B i nhi bitor maﬁ be added to the first culture

medi uRPPPH SEodh eleebrigntially wisdiderprtiatod manypaling stepraslly; pad d.

first a@ﬁgoﬁl@gpﬁgorﬁlwa&ﬁrsﬁﬁ%gﬂ t@sul{pgg%ﬁc]wtﬂ_laﬁsu@sﬁﬁlt%ﬁy

i nhi bitor nmay be selected fromthe group consisting of

GSK- 3ndif¢ieigiatadrmamxnalisd seSeeB i nhibitor Xl. In one

enbodi nent, the GSK-3B inhibitor is GSK-3B inhibitor
[01'53ﬁ [ﬂ?a%]hemﬁ EUWM005@6§J151&1§@6§E§£‘¥116§15§mr%Ilﬂtélaﬁ\éetdf

GSK- 3B i nhi bi tp t he concentration of
| nhi b Wrdlfﬁﬁwt@@dfs%meabmﬂt method qomPEBIHE @pr@maq Meml wllém

cul tuP SRR e ey B R BB ST ORI ey

of abowmbdr@f et fbratbougrob@Chador {P@}I()Ya]mw ptateisg, ocul t ur e

medi um _na ontai n at di tional
fact oPepRrisa bR elo P v B R b PEihp BeaRf i 4
expr essdiffgeirarddarase fohandtitiaitiagbine obtimk headieht nidesinee
endodernf i neage from pluripotent stemcells.
Al terfitfvely, the at |east one other additional

factor may enhance the proliferation of the cells
[0186]pr €T B¢ pignpsmasﬂ( stes oehhann@clbeqﬂiltsd oito @fkuitable ctlliire Qutisirme. In

endoder m |.i f or b t hads ent
e R g A e e N

f act otohpncRdidneE fdritearagle, thdsy dedvetl i@nCiRkdsen® ¥RmBRSL Y
mar ker s chara terl ?#@C .of t@e definitjve endf)derm

| i nealj@t oy ctioh e lpteceiy-Tigrrd epingsy dhetcon

to foeRbetikett, ac@la kuitapRREHur® Eubsiiirt WBATREGELS (Bdcemcy of
any ot her addi tional differentiation st eps. [0208 The

at ~ | eRigkesnp)- MATRIGHD israetuble nieRprasien IP@rEI’éiQFFﬁ} olm-
ni cot Sﬂ'ﬁ‘i@ﬂ fhor 9@@%‘% 8c1Qht r&% ek Yo fohR§ Irééghs@l%ted
TGF-bl , 2, and 3, sérum al bumn, nenbers of
fibr obfrsa@@ntgwwtrwef actor famly, platelet- derl ved
growth factor-AA and -BB, platelet rich plasma,

[01:.;‘!7‘]S ul Dfhe8 EAMEA IR 6laBx ((oln‘%':énts dn’d)comﬁ&i%\’ﬁ Ihlxtureslare suitable as

fferentiation factor - 8,
gl ucagbtamaize. fapmendiag pn thagel] ypg @_nx Prokifeptqd $his naypinglude
and G,Brfin rﬁﬂﬁe@t‘ﬂ? 9}’0‘[60@3)%5‘1{1 'eﬁ‘ta&m fn%tafaﬂ ghl@at@ Ceth&j the llke
parath%r0|d hornone, insuli'n, progesterone, aprotinin,
hydr oglong @rs@ﬁ@rlouepmbmmm-ne, bet a mer capt oet hanol ,
epi dermal growth factor (EGF), gastrin | and I,

[01S®PP€MThe pluripotent stem cells may be plated onto the substrate in a suitable

—-

[0

distribution and in the presence of a medium that promotes cell survival,
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chel ators such as, for exanple, triethyl ene pentam ne,

forskolin, Na-Butyrate, activin, betacellulin, ITS,
woeggimns2heurite grow h factor, nodal, val pori BCHUBZH08/070418

trichostatin A, sodium butyrate, hepatocyte growh

factor (HGF), sphingosine- 1, VEGF Mz132 (EMD, CA),

N2 and B27 suppl ements (G’ bco, steroid al kal oi d

such as, far ex e, am ne

cer at PREESHIEN GROTH (oo 68 Bt 3{5}@%? Cha%C@&lﬁ%Cﬁf T
fam | YharR@yisf® behdfi oAl drc@i tatt@fion td b 8deding distribution and
neogenesi s-associ ated protein (I NGAP), I ndian

hedgeﬁ%‘greadé]éiﬁ’leéletﬁ@i‘i@@hygoneﬁf%ﬁl &%Wl nhi bitors, notch
pat hway i nhi bitors, sonic hedgehog inhibitors, or

[0169TDI Bﬂitdbmltﬁﬂaeﬁeﬂﬁfma){m&&ﬂe f%hﬂh@folﬂo&ﬂ@coﬁi@@ndﬁfshﬁfch as,
additional factor may be supplied by conditioned medl

obt ai FEGFTRIMIYARsErEandt 'c}gée 5 g EOMEMYSGibegyf 1 1965
exanpbe; KR6&Keut DIIBdEDs MR difeREadIZ 6 b diu @\bMEMT@@cb\@
HTB-79), BxPC-3 (ATCC No: CRL- 1687) PAF-11 (ATCC
No: 82949 8:7fam' B pi$G% DAEFY hawh@@d@@eﬁooa@M fgfutamine,
exanp T e }
T R b A el
CCL- 2#hkicaptp @R40], S@mth%iﬂ thumen ivbanbinant Hivec Swcldarnd growth
cultu in certain factors, such
as, fgarCte dﬂ]élg g?zﬁﬁrbg%d | GF (as discl osed in
V\02006020919) at a sufficient concentration to
pr onot eDiffeeergiativn vEplunipotehesterh celtssuitoxelld exprasing nrrackertse
achi eved by increasing the serumconcentration, or,
al t er nat i vel y,chimactesistigofthe pawakdtic adbénmmdineagh a wher e
the concentrations of insulin and |G- are increased
[016@] at Plueipdtonttsteen dells sititabla Ifcbrmsemrthdpnﬂmnt imxaniph ésludt, for

Cre o G TED o U5 AV TS By
a secbinfarcambrisnic a@a celnideayi @‘th’JOGCh avAcDNbe htihat ¢roit$onic

Cul taf B e i Ry TR R P P oY % wm sl

10% ghver @Ilhﬂﬁ?|SWed§IbeA$s%rsumb@ﬂafi@§ét1ﬁ ﬁfelp%erﬁﬁnvbﬂt@on are
second cul ture mediu in the range of about
0. 5% £AIs G PSRt IS@SG @rrerpétthevf@llwng ﬁ@r@@rcémﬁacteﬂsm of

concepiyfiptbRRcIRt Aﬁt@G? %ﬁ?t@ dcoy! ﬁo&&b@ ORAEMMITRYnR]ink S,
t he range of about 5% to about 2% Alternativel

t he sEfmPEEnt ey %TEPeR LGiF-1. HEP4 & O0Rd -5 BSEGr e Tﬁ‘éldg% Afal-
may bgabout 2% Wien culturing pluripotent stemcells
vvith the second culture nmedium the tinme of culturing
range from about 1 day to about 4 days. [0212
lﬂléllm | ferless qhpracteristigrof 8@|dpﬁmévmpﬂﬁﬁw lmé%gewwelﬁctﬁﬁ opghe

used gﬁougeynsgﬁﬁtg@ﬂ‘ﬁdﬁtwwmm t}ﬁﬁliﬁ%etﬁq}@l&ﬁ Nodal FGFS,
di fferentiation of the pluripotent stemcel The

c onceRtachyurprMirdiksdomeehox aruein, HPH G4, eormedﬁrmm
it
SRk RLA R oAb E o, ms o7

g ME
conce trati to about’
anot hévitahletfer matiethe pivsdit myattiontihecadlgchgenprests @ heasteope bé

about al
2o RO SRR RN s RGOS NGRSl SR £y
about thle@@sgit mdventian, apadt dxpresahg mankans ehaadadiicrefthe definitive

endoderm lineage is a primitive streak precursor cell. In an alternate aspect, a

cell expressing markers characteristic of the definitive endoderm lineage is a
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the concentration may be about 100ng/m . [0213] The
Wit |igand nay be at a concentration of about Ing/m

W eooao@4e8 1000ng/ mM. I n an alternate enbodi meneCT/UR®08/070418

concentration nmay be about 10ng/m to about 100ng/m.
[0214] The Wht ligand may be sel ected fromthe group
consi sting of Wit-1, V\ht 3a, Wt - 5a and Wit-7a. I n one
enbodi ment , thexﬁ|1n and is Wit- 1. In _an alJternate
enbodMiRAfOderR Eeipd 2p pRcIRie pPedim C@Ee?x?r@%fam# @S second

cul t UEIRwr4PRGHk T TIRY d Fin f R ¢ ATV it i1 5K B ki ddidb@im cell.
The GSK- 3B inhibitor nmay be added to the first

[ tu medi um to.t second. cul ture. nmedi um or
(1 7 S O R A P o e S R U
GSK- 3BeightlipRbhisitingByPbEe, BRFawt@PTHIoMINAS, BBOWRAd PROXI1.
consi st ng of GSK-3B i nhibitor 1'X and GSK: 3B i nh| bi tor
X1 . | AUgRE femedt the Resent fertigr isieglihptisiprgsey & WHSB

i nhi bﬂfe%aﬂ&% cHafRdbAd iR fabdbdicicAdbdehi [ihddgt. eMtons
cells with a GSK-3B inhibitor, the concentration o

t he GaKhGRrepIhinBPRtoR. heeyl cRressisrmaikBueharasiristes efesut

1OOO‘Mnc}eQu@éhd%hérﬁlﬁfl‘l@&g% 1@5?&%:@%%@&@084?&1 ghuripotent

stemcells are cultured the GSK-3B inhibitor at a

concentration of about 1OnMto about 100nM [0218
101631y | Markegs qhgiacieritisiof ghgipepgreatigpiagrie kvassae éﬁ%%fte from

cul tupR ARAICURYARY PNER-£ ARLAID) 11| B&ST, M0R6 IR, Ngn-

additional factor that may enhance the formation o

cel | s3.e308PdEd)| q«\@lawém R@r@lh@ﬁ@reab e OpICsEatie crffockiprecell is capable

def i npf folc. PRRIA hEds PRESAL o1

o | oot PR PR A A PUAG PRLEAL ofSLEE.

addi t Bm¢staftlac¢1ﬁrpam9atle rhlxpengide. hBuipblelforfuse ax thopreesht t he

cells rkers . c cter] ' -

ot 1 pFRRLRICLS MRCRERCORATHENH A6 bRl dilBcigiicof

t he pﬂeqoemﬁrealtm‘emtmmhneﬁgﬁ tTh enq aspéue ofithe bmﬂt inypgiont Heml

addi ti O@eal 1n aCt %¥s C terrPstao ancrea;l)lc &o\ér 11& aee 1(s:eI I's

expregsp r?é Rarkers ERaracter rsereeTe thetat ive

endod pzmtfrelatmaﬁlgmrfe@emeﬁh@anm’emcrmﬂdnmﬂs cdf mh3hbe mpsaasmtﬁc

i nvention to form other. cel roy

of 11 oyt Srorange BN e isbor SRERngRRsCTBAGHS chibfrey be

St epsa phRZEHE hdhenatectetingtellone addi tional factor may

be, for exanple, nicoti nam' de msrrbers of TGF- b

i
0 Fos A E A S Btentipd s et e p e et T Qen

pl at eb@reseiap imaB@rsPhenbtbridtia OF Me BRI liadugde - BBl @Jqﬁ&s@ingt
rich plasma, insulin growh factor (I1G=1, I1), growth

di f f eFeHersEhpaFes b he Popitliscage gxpresges Pdxpandiat jeast one of
gl uca I I 1
and gl%%ﬁdv%ﬁ%@ﬁ'ﬁ&gﬁ?n gﬁ%.ﬁgﬂ@qﬁg’ﬁ 2ngllrﬂcg6 gc}lll%lrcgﬁasl I,
par at hijNFed bkth Mm,el’axiﬂr redPaxf,. Ipoogesta pbihe preagnt owvemtion, a
hydrocartisone amn t oethanol ,

epi deFecHeixpreIsm%& Hay srétclcl)ar (teééﬁi otbtﬁ%gtcgiafl ge 1&3&% H
copper chel ators such as, for exan‘pl e, triethyl ene
pent am ne, forskolin, Na-Butyrate, activin,
betacellulin, ITS, noggin, neurite growth factor,
nodal , valporic acid, trichostatin A, sodium butyrate,
hepat ocyte growt h factor (HGF), sphingosine- 1, VEGF,
M51l32 (EMD, CA), N2 and B27 supplenents (G bco, CA),
steroid
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al kal oid such as, for exanple, cyclopam ne (EVD, CA),
kerati nocyte growh factor (KG), D ckkopf protein

wo 2000l0y24200vi ne pituitary extract, islet PCT/US2008/070418

neogenesi s- associ ated protein (I NGAP), Indian
hedgehog, soni c hedgehog, proteasone inhibitors, notch
pat hway i nhi bitors, sonic hedgehog inhibitors, or
conbi nat.i ons th reof 0220] The at |east, one ot? r.
addi ti oﬁ%ﬂm‘ﬁ‘é}&t" Fe“ﬁﬁiﬂ’ és“égj priesychayactenisiicof Brratelintbe a
obtai ned from pancreatic cells |lines such as, for
exarrpl e, PANG- 1 (ATCC Nepdodeym liRege  CAPAN-| ( ATCC
: HIB-79), BxPC-3 (ATCC No: CRL- 1687), HPAF-I
lﬂléichcPNapotemsterrw@?snay hefiiereatizted 1tq Geflpexpagssing matkersor
exanpkl?a’rack&l@@of(tﬁT&cﬁnMe emel%pﬁt@a W"Qly'rﬁgﬂ?oﬁtm ﬂélart or
cell lines such as, for exanple, F%B 747 (ATCC No
CCL- 2hy 30y methedprppased this ventiogpr essi ng mar ker s
characteristic of the definitive endoderm|inage
(01661221 Fo R Qh B Igﬁ‘rl@)ften@ ?Llsﬂl%elw&)e&esdlﬂ&eﬁﬁ[éﬂ%@ cells expressing
characteristic of the definitive endoderm|ineage may
be demerkgisiferagigristie of tha gefimfive dndodsria diappge agordipgto the
mar kefn%th@@sf (?:lgcﬁr’os@@gl I?Wn%ur EPAZ'I@M@ @31@@&@{31%&)93%,@534 - 1541
pr ot ocol . uripotent stemcells typically do not
expreé%méhch narkers Thus, differentiation of
pluripotent cells is detected when cel | s begin to
[01@’)(]pr eﬁ Sr etxti'ﬁfpe ﬂl@f}?ﬂ%}nt JB8 Bl th& lferlﬁﬁfergﬁtla@@dfuﬁt@ ARt Alel R
be deternmn exposi ng a treated ce
popul sarksrs cheragiprisig @ﬁthe defipativespndedera hingdso @990“{11#%110 the
SPECT el S REPHNIARS a8 PUODEIMOTRAKEST FSRL G865 S00,
el | s expressing markers c a?acte Istic O
def|n|t|ve endoder m | i neage. 0223% thods for
[0188]s e s Eprryamplsr iwdnotant gpm selist eayrboghiderpnfiatediigto gelisgxpressing
mar kefn%rk'eﬁ cﬁ"lylja&blﬁs%g op{he 'déﬂlﬁl\;eeéﬁd&&lrﬂﬁmgi € acc‘éofmlgf{o(ihé n

the art. These I nclude quantitative reverse
t r ansoxihpdadierlped nrdelage ecdiabtamCele 23, @A - (RIZ0OTR) |
Northern blots, in situ hybridization (see, e.g.
[Ol@alr r ePBr x‘éﬁfal@cﬁhff'pdtéﬂlt M’ﬂn%&%‘ iy 1R RHQBMialcAYRY |@9ﬁs e‘ifare?slihg
1 suppl ement)), and irmunoassays such
asi rmmdqqrss!h@r@ﬁemﬁtlé af thadefinygyesendpdogia dinpagp eerordineioithd |
West e r A i D
" AR A AR TG0 805, AE0951 LR
, (2986). ow and Lane, Using Antibodies: A Laboratory
Nanual New York: Cold Spring Harbor Laboratory Press
098 I
0193251 oL ARy FARTEL R ol A AIOR B UZBA e e
I A | madepisherageristiooéthe dbfatitired andodvan dingage b ouliveing the

direc . : -
the anpr Bachol® RETR ARRELS AL B AFERPIRFER dforum,
can béen eddiring thberekd m'plembtivﬁufh: hnddetuan, nad theantlivningd ittescells
can, LSRR LA RSP SURL SRR s
presenﬁﬂmmuﬁnkkﬂaimDGﬁﬁSBmE&hmﬂmgnniesymhﬁnacﬂmﬁjstics
of pluripotent stemcells are well known to those
[Oﬁhlulr : ggrt eéc'ﬁlgl{ﬁ heph‘rilr%o’tein]%}gm%gl?s éay% iffgrre]ﬂ’ga%%ti bl Esl eg:(ﬁregsfing
markers characteristic of the definitive endoderm lineage by culturing the

pluripotent stem cells in medium containing activin A in the absence of serum,
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continue to be identified. Pluripotent stem cel
mar kers i nclude, for exanple, the expression of one or
worere/oof42¢ he foll ow ng: ABCR, cripto, FoxD3, PCT/US2008/070418
Connexi n43, Connexi n45, Cct4, Sox2, Nanog, hTERT
UTF-1, ZFP42, SSEA-3, SSEA-4, Tral-60, Tral-81. [0226]
After treating pluripotent stemcells with the nethods
of th resent inventjon, the differentiated cells. may
be puﬁﬁeg FeErEy hagslbsy iyacivin & 38 gerum g aﬁ%ﬁ%ﬁﬁ%%ﬁﬁﬂ%-
an agantex4rSpl€ br @R ndth@ANS 1i0Qske) id bak mSReg bf Neakd ¥
recogni zes a protein marker, such as CXCR4, expressed
by cePldecae®sdi?Bg narkers characteristic of the
definitive endoderm|ineage. Formation of cells
[018X]Pr e8&i dxAmPR! HEHiSot AERCEIRI hS! belli@redthR RO CEIRAK pi@ssing
endoderm | i neage . Cell's expressing markers

0227]
char aBREESShprac 6rfs[t1€ REthg defiiiys Qrdodsrn Saeremby cHBkige teay
be di hlugp&bitisRbhedié MiRedheth bént8XRE 8&SINA aR®S K8t Higand in the
characteristic of the pancreatic endoderm | ineage by
any nebseesg of reremethery remgying phealyt liggodhand qyhteinssbeicqlly with
this LANGIA W-scluf? 28] ex%ﬁableﬁmgpﬁl&ho&gldhsao%ng RERENY

markers characteristic of the definitive endoderm
| i neaBwtehyolpgy Hi 13€r-driP] €068@. i nto cel | s expressing
mar ker scharacteristic of the pancreatic endoderm
[0173|N€agLoRGGRLAMMEL Sr&ehhiByHRbR %@lﬁi HieRCHh@S &4ls Infdy B Amour
et al, Nature Biotechnol ogy 24, 392 - 1401 (5006).
[ 0229fliffeepntigtedhings) gells erargssing markesghpygetpmitic of the definitive
char a LSt . | 1k rim.l i re
Ut e T e R L RO SR bR
char aeibetrite coatedofith dneexpagetnlenmpteix thetoddnring the phigipoteisy
treatin S. € i £ | stic
of ¢ eGP P A P RPN
gr ow borftacing seram dortalperibé diyeho gnéihgmalliungg petphwaytent stem

i nhi bi tor . l.opam n hen r.emovi ng. t he di um
cont aP A EREH o Boresat Cyidt RO FRCr b g s
KAAD- cycbiopaon ofscamndfos dinsie spodtiet pyricdwlftiel ng the cell's
in medium containing retinoic acid, a fibrobl ast
owt h, { or..and Decy ¢ n ne. . ex I f this
0180 g1 SO RN e RN BT S0 Ber 5
1401 b2606)eboyt @230} aont @hecraspent tiefeuttive tipreesarite from

i nvention, cells expressi mar kers characteyistic, of

o Attt abEn BERLERY | TR IR G G e S e Shdof

di f f ec@ififid MbdEamidptos®iebbee @xspcech BigHulas lpeilcsent to about two

characteristic of the pancreatic endodermlineage, by

t r eat PHE-HEd g@ICPE“YSQB‘Fé%"é’ 0 drompPREr Qe é%%pélkg&? ﬁ%éfﬁ-i c

of the definitive endoderml|ineage with retinoic acid
[01aFld aln dnedisinaerebbdibicaddfalsst pregennih Ventiad poiripbent seenpedils od

of tine.,6 Th eriod of tine may be from about one to
o bout 87 k! AEbeREe0S et iR IhY mprker e dante o M e
pr esedéfinitieenlddein lif@lct By BMPELES pREpstaitkRiscells on a tissue
characteristic of the. efinitiYe endodern1|'neaqe are
f ur t hEYUE Ypgrastoriet adthiapeyiraceyler sy dacti EuiAg R

char agfufipétsitisentfelld RRh ARG Rahd & wWaRUedRM: hikneages by
treatlngithe cells with retinoic acid for a period of
4

ti me. MEAHM c,ggt‘ai[ngkg sgfung fofgbout a period of time, and then culturing the

pluripotent stem cells with activin A and a Wnt ligand in a second culture
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maybe from about one to about three days. The retinoic
acid is subsequently renoved and the cells are treated

wowab/ogm424 east one fibroblast growh factor foPCHISI00&070418

period of tinme. That period of tinme may be from about
one to about three days. [0232] In one enbodi nent, the
present invention provides a nmethod for
differentiating. cells expressin rkers .

char aBERRISPPEITE & FEAREPRSRIFTOE of MUl &mfrpirrdeged Pht o
cel | stiggpressi ng markers characteristic of the
pancreati ¢ endoderm | i neage, conprising the steps

ra.  Culturing cells expressing markers .
10138 LG BT SRS R 10 B B SO o R agae Mo
b. TrgafrbMAbéiecro@d hisouX PHES&it,NAd ARIJGRAS time may be from
characteristic of the definitive endodermlineage with

r et i nBYR ARG 10 2Bt hage JaxastheshecepiryioaT s gt B frond

f act ofultuk O Sdhm ANK106& doo RXREESSH 618 aBBRE K8 hercent to about two

characteristic of the definitive endodern1I|ne§%§ S

sui t aptreent.gpd gefcplsyre Hie andy g fiopt abont eneltg abouplousdavhg

markers characteristic of the pancreatic endoderm
[0177NeagLordehidgditiRhS (BRI invERRNGRbYies MBYetRRY fbF eat ed in

chem cal ly defined nmedium conprising nedium

supp| SHEFIEINGPIHIPBIEY. Sto edls SarTPV BTk gRechercIcE s ifesf e

tr eat gt cRUHDH i8S TRImPARinMnk Sk vel y, the cells

may be treated in nedium supplenented with serum

[0234] In gne enbodinent, the cells expressin% mar ker s
char act &r i B850 1B PlpHROtet piem iy en adet et iareeatted
Wi th retinQiigcadGindcnfr alatrdxeast one fibroblast growth
factor for about one to about six days. In one
enbodi nent, the cells expressing markers )
char act & | SY/feEnfhcpingient YT £4/8 ahdsaeR i e Widigead
with retinoic acid and at | east one fibroblast growth
[01]1:7:81](6 t Ogluftlﬁ[ngamtlrﬁlﬁftéht ctayielly \Qiﬂlﬁ&livi-ﬁhﬁe ;uﬁ:ta W@ﬁﬁgand) ARy be
I bro st grow actor 1s selecte romthe grou
consi g%f?%@l@%iﬁn aﬁ@ﬂ@zeu?tﬁ@v%%ﬂf@mgq%#m{e@%d@}ng zwge

cel | expiufSaphembREdRHISscaldr AREBEtvSly, fhe GingleRlture medium
definitive endodermlineage is suitable for

di f f eP@nPs ghemigplly deianed nesdium. gemprasing mgflinmg sirplegmented with

ChafaBQﬁFAﬁ&hﬁh@f,&ﬁﬁﬁ&@ﬂ@? hb@n@RHAPHRE WithlaABAYR and a
using this nethog. The cell's may be treated in

chem ¥t liganderayrhsdperfeianed nepagtittp b1 @BHber Ab@Pigrthan one culture
supp! gREAt GfonMchiboBtnt, AhERE AL pYRIpStent 60 E8k Wit TRYiRA
treated in serumfree nmediunt Alternatively, the cells
may bend s Wat keghnil is peefdingd is tppéwieanedia. ilttehmaere thamone

[ 0237 . i .t r )

| vongtishe ARAElLEEPRESs SRR yipts Dl AREM oty e
expr eswiathamurckeltge oltdractydeick¢micalf defihal mefia, gbmpreng

endodegg&kg&&g&%thﬁgugﬁ[Is expressi ng markers
characteristic of the pancreatic endoderm |ineage,

conprising the steps of:a. Culturing cells expressing

mar kers characteristic dhrutedubdeManioti ve endoder m

lineage, b. Treating the cells expressing narkers
[01E%lar abt @riaspicctofalic irbsentdefdntpd, itheeplemeoaiestem lcelveagenltured

treat !clrpcpdi%flé]r%nt?a?eldl osr’l avﬂsgul% Cq,l 1t1r|e rgl%s?rat%%logéd \%ltnl(lj an extracellular

matrix. The extracellular matrix may be a solubilized basement membrane

preparation extracted from mouse sarcoma cells (which is sold by BD
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c. Renoving the retinoic acid and subsequently

treating the cells with at |east one fibroblast growth
wo 20bo1242§ 0238] Any cell expressing markers  PCT/US2008/070418

characteristic of the definitive endodermlineage is

suitable for differentiating into a cell expressing

mar kers characteristic of the pancreatic endoder m

| i neage usin hod. The c S he treated in
cheni aqswﬁncagw?ﬂﬁé@l © frads name 1\46?#8} )ngﬁ?a‘r‘é’&Ptﬁlﬁf the

suppl exretIRM Makik Bd/be Ablvarfaabls@ldtd MARRICEHLL S may be
treated in serumfree nmedium Alternatjively, the cells

may béltematiiely thersxtiesallyla reaipp memsRrosecti (masdicipe

[ 0239k mbdiaBe, tﬁsr@@iﬁi%&@lﬁ%bemtdaﬁs £8Lhifur &K R F iR LK ET S
characteristic o definitive endoderm are treated
wi th Hesue pdiuee aibsteptd eoated Botithueae seremabout t hr ee days.

In one enbodi nent, the cells expressing markers

[o186par a@h@éﬁtﬁ&élﬁla@ﬁlaﬁ&%&iﬁ&' diluteld \pBo£0 @@@lﬁﬂg MeisSud dudateed
with retinoic acid for about three day I n one

e rTb odpypstitte. Expenpdes|of suitaRle meeshoids fpr ﬁlﬁ\atyq@rtge extracellular matrix

char a&ﬁoet"d Sdatific @k ke c&iﬁfré RivktrHEm Qﬂg@%ﬁﬁ&ﬁﬁ{l@mhﬁﬁfﬁ Rd ¢
with at | east ©one fibroblast growh factor for about

one t @..dbetemishy @é: 3(11%19@86)1, wddﬁ@l@nﬁbm prerds J.CelhBiodel | s
expr esgj rs characteristic of the definitive
endodzgn?%rgﬁkﬁgated with at | east one fibrobl ast
gromﬁh factor for about three days. [0240] The at
[018Hast Ingere epibpdipishtatie cyirasghHarrpaitins NATRE e tleand r om
the g%ﬁb‘(ﬂ&lﬁ&{ist}@{lésﬁgcﬁﬁlre’: g‘gst%te iE&aé @WM&%GEEM a% 10
[0241] Any cell expressing markers characteristic o
t he ddiutiont iivan dadegempolineeage tisgiesuitirapibstritors coated
diffe
char aci M SEREL R B fiflin, 3HRE ERMAOMNANRE e s
usi ngcdl’rullrtssubﬁtaltﬂ)ld coaifdftbwmleMPéFRIﬁiijEa 1 Bediledni mn an alternate

chem cal |
suppl Enkidmital RSB RS bR G B g 60
t r eat édution. serum free nedi um Alternatlvely, the cells
may be treated in nedi um suppl enented with
ru 0242 on n the cells. ex i ng
013l S bol et B RRAE TR Dhayad PG SR TIRUERE,
[i neag@AH{Ié}E]Lr émbmjenvhotihnemetthermmm cattind subAlrbte isna@hicd elith,
t he cell [ f the
ot 1 nEer PR SRR AR LG Al (PELRR i afeeds o
a: t er a@bodrabnt, tdEéEtr"'ssée cmaeadubﬁil‘alfbats outddywitHGErow D, fact(tﬁlr @uced
al t er pat odi ne t he ce ressi ng markers
char aSby GG B TG 1 S ORI g e
treat ahsitdté R oBited Fab Lrodlle fadfor-tda@cddNA PRIGEL hractt: 3 &lution.
retinoic acid, FG~-2, FG--4 or FGF-10O In an alternate
enbod iq@rﬂlterwﬁgn@@th@m@% fiasug |CH]§“ﬁﬁ’rt4§"é"i’t% 1s coated with growth
char aglefr&fhb& MATRIGEMSfd NG bivgiogndoder m | i neage are
treated with retinoic acid and at |east one of the
followi ng fibroblast growh factors: FG-2, FG-4 or
FG--10. I n one enbodi nent, the cells expressing
mar kers characteristic of the definitive endoderm
| ineage are treated with retinoic acid and FG-2. In
anot her enbodi ment, the cells expressing markers
characteristic of the definitive endoderm|ineage are
treated with retinoic acid and FG--4. In a further
enbodi nent, the cells
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expressing markers characteristic of the definitive
endoderm | ineage are treated with retinoic acid and

wOo-aGB9a428 0243] Retinoic acid may be used at aPCT/US2008/070418

concentration from about InMto about InM In one
enbodi nent, retinoic acid is used at a concentrati on
of I mM [0244] FGF 2 may be used at a concentration

from about 50pg ? about 50[%;6 {r; one

enbodi neht/er @@ﬂ”@? LIHDRI LY ems CUS HUR /1S SERTBYYIngmarkers

50ng/ m [0245] FGF-4 may be used at a concentration

from af{@mcmwﬁ@;vfrfﬁe i néﬂyé Grdodeinylinarge enarggéacellular matrix,

enbodi ment, FGF-4 is used at a concentration of

50ng/ nl . [0246] FGF- Hyngdyingls cubed mgding concentrati on

from about 50pg/m to about 50 In one
[0183h 0 d Mhen e singleruttwe mediygely uged, ng@@}ﬂcc@n‘tamawfftﬂtﬁnéf low

50n9/ EdpcedtRdadd of g@lltein? fa@%&rtg %ﬁ(‘)\f/‘ the r&?f‘féf&ﬁl%tlon of r%)lurlpotent

characteristic of definitive endodermlineage may

be tr samedlsio tdhﬂratwd @ésdermrﬁelclmmén caualaidle m@miai anflagt ¢as

t hat

rmar kev SR SEMR0pAPOb R o Bk B oyl bF KRAERL B

li neagfmcenf&tatlem rmaahtarmtlyczlym)elsatg chgastllyodeéingt inedia that lacks

addi t ﬁncs) dqgkoﬁxa lﬁes oq‘ nclgal c?eﬁgéfmec{u? rr%td sQsed'in f the

cells express Cter's #Che

pancr 8atek etc(-il(lquﬂée‘ll’lRésl m@ag?eb Qﬁ;m(d).bzwngbe nmet hods of

t he present inventi on. Further, the at |east one other
[01§§:|dI t Rl gllltuIeaI% um hg\% Al éotﬂgen%?l{l%%%){h Jang%e §t a&? t O%

expr essi hg mar kers c aracteris

endoderabolti Ifeéadge ah eitarede éxybddhteemahdnmhsermrfand)ﬂum)pbemelm

i nvention f or,m ot her | ] roi

of 11 claRLy! SpUghGoPREr di PSR topsBh eeh g raton
st epsSmaj; 62 fh&]le fige @tabba@ss toabeut2ddiThiao ARdrnftachiordim@y, the
be, for exanEI(Ei Qi otiwﬁlm de, nenbers of TG--Db
fani | §ONFHENDRMAY Uht”> 2, and 3, serum al bunin,
menbers of the fibroblast gromh factor famly,

[01p$]at eAdtrmalvelyy e cgl‘tmhfedﬁl&mhm beApplamehteBBith PR atnghetange
rich o NSyl rovvthfactor (1G-1, 11), growth
diffegéﬁ’lo}qa% ﬁo? ot b (GDF-5, -6, -8, -10, 11),
gl ucagon |i ke peptide-I and Il (G&P-I and Il), GP- 1

[018&61d GIRe ﬁme‘r‘bfmﬂtob@mth foteindh andla Wnetifgamdinmyazm'gd from about 1

parat rnon ul I N ogest er one rotlnln
hydrog Bt T i e BB SR AR o Ry
epi defdﬂ@é fr@ﬂh@b@h 1fdag td)dbo(lt%)/s Bastaltématt eﬁilfi@ﬂnlnbnt the time

copper .chel.ators s , for exanple, triethylene
pent aﬁf“r‘r‘étur”?%‘?‘%l&q% ﬁé@y%utyr ate, activin,
betacellulin, ITS, noggin, neurite growth factor,

[0187dal Actrdh ponaycbeasiedlat ahy ic@hemtaablh suitble 3@chusli Bttt o of

hepat gcyte. growt h f act HGE) , .sphi sine- 1, GF,
Ve 30 TSR e Shepc R Bt ediRy
?t er okbshual dopk@ild IisaiCoteatte &%ﬂﬁ%@ﬁﬂﬂie&on@ﬁﬁ&t%ﬂ&ﬁﬁy&f ab?ut
ENVD, rati nocyt r owt act or Di ckkop
pr ot e.h?fé/%m 31%9‘“ HgRIng %‘l%thﬁ’f %@ngﬁtee%@bpa&ema itlig Gopcentration
Neogenas bsawp Iatt@dbwtqt)@igyml( TN or akdtdt@Bmbodiment, the
hedgehog, sonic rot easone inhibitors, notch
pat hwa@ncwﬁmlaﬁl gy §e %@hg(&lgﬁléd@ ey 1Q0RRIn; {ipngthepplternate
conbi pabéRsnti HEESREntraliO2AY bdfiRupfoohe@tt one ot her
additional factor may be supplied by €onditioned nedia
obt ai ned from pancreatic cells Iines such as, for
exanpl e, PANC- 1 (ATCC
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No: CRL-1469), CAPAN-1 (ATCC No: HTB-79), BxPC-3 (ATCC
No: CRL- 1687), HPAF-11 (ATCC No: CRL- 1997), hepatic

w@edobolddpes such as, for exanple, Hep& (ATCC INOT/US2008/070418

HTB- 8065), and intestinal cell Iines such as, for
exanple, FHs 74 (ATCC No: CCL-241).Detection of cells
expressing markers characteristic of the pancreatic

dode n1ILna [02 0 rkers characterlst c af the
01§§1nc r E h@w&? lrw@/rg@é De;ongintiead|to Rpsge 41%6 3&8&0@ of
skil | gd dﬁﬂbrérﬁl@u&f ﬂroce@i1 dl"}@dﬂhttlig@ﬁkﬁﬂnaﬁﬂé deRicfed from the group
characteristic of ancreati c_endoderm | i neage

cont i AUEISHRE ¢feVpigh rWIi'tf3|aeYYnt ThaweVaafa dp §nec%{?f9°6én%élé?

to conft liRddhatvnt- e nch! Altémtafe%aib@aimieﬂt e OPRdRAGEs Wiitha.
the present invention have differentiated to acquire

properties characteristic of the pancreatic

lﬂlé?ﬂdod@bffrwnr fieang énay bs At eresiratoifdleth IPE R &b olbeci fi ¢
mar ke §ooned UbLant S8meNXREBSShRR:, Bk cOMBn®dtioN a8 be about
transcription factors such as, for exanple, H xb9,
PTF- | 40ngopixo pboytp@lng/mINF- | bet a. [ 0251] The effi ci ency
of differentiation my be determ ned by exposing a
[01bo1eat ehe GRLIE cRRARUIN LA Maly Q18 RoR 8 AIG KB MhRsitoRNThe GSK-
anti body) .that specifically recognizes a protein
mar ke? B &8 g8y bpirlead Tons thp pERBR CoRyistag RiFSK-3B inhibitor

char agt efd 8§k 3RAhnibA& 0ams bfAthheo dRRAL AR R 3 BEATSItor is
[0252] Met hods for assessing expression of protein and

nucl eGEKath whibipkla: § didmotser therdséinigpny ofdKaned ! sdylitersad e
st and titative
;eor D4tk Einbedtn B orig RIORRT A R OHRR Lot i on

gRT PCR), Northern blots, in S|tu(3¥br|d|zat|on (see,
[0181]y. | W@gnﬁ@ﬁvlnppwm@@n@tqnhcqi}bw@éal -BB anhdlyipr. (s ubel

et ah corfelfiratiéd Qﬁthé BRRLRIRRbl mANG AHTHRABIIYSatlE N

as i mmunohi st ochem cal anal ysi s "of sectioned naterial,
Vst ed@00pMotln ian glteraateicrhlendiment kg glutipraent stee caldscass siltyres’

n n
AR R RS N S R N
Nhnual New York: Cold Spring Harbor Laboratory Press
[0182]o9gY ble sipglo gaurarediyn axy ofso ganthip gticess opgseheyjaddigpnal
det eC%‘a'c{S&g F@E%éﬂhaﬁgeQﬂ@foﬂn@g%?Eeﬁls%ﬁﬁregsin '“%’%é ) Table

I noted t I'ternate an
d| I ec tledactepistihes thadaginitive kedodetnhbineagg &om ebmgﬂnelzt@ebnbgells-

the awiteljﬁgtg\!e t}lg a%fe?oplégotig%balldﬁltlbél Hcfor \41? e l?agée t IeeS

can be readi eve terna
can apsiifdeioe msptMyeHsje;Jpoassmg Besksts mgareo(msﬁs Sf tbn definitive
mar kers, i.n the

cC
pres eﬁl%dod rm lhl%ea%e flornr._e(_gl r Q[{u? %ﬁtggtis og i}r Ipresgn entl?n I'17urtlﬂer
narkeﬂﬁa@kwﬁhﬁ@@hﬁmeahbmﬂendmﬁmyeﬂmhun@ag@hﬁaﬂﬁékns

Cel |l s express rkers ch racter.i.sti

pancr SIPTEg Hﬁﬂ%&r@?ﬁaﬁﬁ%ﬁﬁ@ RS FbE iafimii S domsdo
cel | Sbe#R rn&ﬂﬁjém of tﬁafn‘éi@ernS 1n@ﬂﬁfog$d R)Em%theﬁlcq@lgyﬁﬁ Eor i IFllmprove
pancr ati enaocri ne I heage nmet ho In the art
or by%S IGRRCh Bkrny ogher wétbonﬁlr#l{f F%ﬂalﬂﬁ% SFR% on. [ 0255]

For exanple, cells expressing nmarkers characteristic
[0103] t hE‘h@ﬁﬂ@@ﬁcﬁfeiaﬂdlﬁMOEbEfomﬂaif 513 &@&xﬁiﬁylehﬁcotinamide, members

i ff r ntj |0 I r in r k
d € hgT %eBdfa iy, 1nch? 1n§ T(QJF% € S dg srerl%magumin, members of

the fibroblast growth factor family, platelet—derlved growth factor-AA, and —
BB, platelet rich plasma, insulin growth factor (IGF-I, 1I), growth
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characteristic of the pancreatic endocrine |ineage

according to the nethods disclosed in D Anour et al,
wodoane4s ot echnol ogy 24, 1392 - 1401 (2006). PORBESI008/070418

For exanple, cells expressing nmarkers characteristic

of the pancreatic endoderm|ineage are further

differentiated into cells expressing nmarkers

characteristic of the pan C en ocrine |ineage

cul t uﬁsfﬁ?@en{l @né@tlrég%% dshn LAM% yop ?a%aﬂé??geq%
of t hespangiEdt GEpansmadrPrm lnlnﬁ@élﬂﬁyl PxeA@E14UBinoic acid,
cont ai ni ng DAPT and. exendin 4, then renpving the

nedi uRYeERK frﬂrm@ne@mwmaa@g@%@éwm ppratigy dy digpaEtnient | y

cul t UEﬂhElQ)lelnllﬁe %@tlaln%rdaﬁto%ﬁlﬂdl‘ mtpm@ﬁﬁaalgfu\m %8 mtm gasmnl
| G~-1 and exanp his neth i s di sclosed

i n Napistlé OBplaﬁf éhqlﬁ@qs @@%h 324for epample, tripthyleng pentaayyine, [ferslgip,
For  examlfarc GRlil iR, BotRERTS! s, f@grghleﬁéuﬁéﬂgrs@ﬁltf@&blsmda
of the pancreatic endoderm |ineage are furt

di f f evaparicacaldtrichestatioel, Isediam hreysad, hgparmwte@r@vth factor
chara C

e e g e S e e
of t h@lban@z’%éasttermd@li«ahmtbsunh b, e agenpla cyeldpamine (EMD, CA),
cont al =L SRS rros SR BEBR AR M Rl bR i
cel | sextractyizht umgenmtsasmm@d@mmd (INGIAP)) KHian hedppblog Kenic

o B oep gl B0 5568 ARy Se ks SonaTRienSs

cel | siﬁﬁﬂbss@id@@bnﬁﬁ&snﬁer@dﬁar act erl stl c of the
pancr eati c endoderm i neage are further differentiated

o180, 6 138 s SRR R TRELGRS: B0 el Ry <Cniopif Fgaie
expr esistingd fiém lpericseatit aerlaaihesrsuslﬁ b f@@fexdrhige, PNNCT-@ AATCC

a an g arcn PSP ARAGRP TP lP pebls AT KRN

et al jodNatrerAr- BI(AU"@CJN@|@Q¥19929Q6pa[t1@3519lme§@ﬁch@é&Bpl e,
cells expreSS|ng mar kers characteristic of

pancr B4R Espetier hr't Noedge-ape: ’fIlﬁSEI‘Pf’éFelHlll?eF éw@ﬁl@u fg% ed

into gghlpk, XRYE88TOO NRCKEI S £ BRI feh&Y obtrdifRhed he
pancreatic endocrine |ineage, by culturing the cells

expr esilofslighgeier s characteristic of the pancreatic
endoderm | i neage i n nedi um contai ning exendin 4. An

exanpl e fgd-diraioesagivofen sk LB o bdllsxprONpimBeral |
Nat ur e Bi gjtpechnol ogy, %06 [0260] In onep aspect of

the prepeiMierisnY 8 hé 9mitcRbh®desPliRSsé B BEME Bilar matrix,
characteristic of the pancreatic endoderm|ineage are

further differentiated,nta,.r&lh fX0f €ssing markers
characteristic of the pancreatic endocrine |ineage, by

eat
B8, DR GEL b RARAESEh R TR KO RUBK AR,
i nhi biineage ey Noteshmpliedby egtupas ﬁnmylrlpmh@t steat¢adls wmhat
i nhi bj
ant ag ggrll%ls t ’Q? lcl)dr\@lxﬁll? h%%l gq%Inléxt rac elllvﬁl( éalml,hél g gth?{llfferentmtmn
Al t er ngthe platipotedthenft @t may basgccomplishied aafhﬁoxim ol ogi cal
activity of the Notch receptor. Alternatively, the
factor yplhtﬂlsg L ]glulq]%otgl? B B &Qﬂﬁsﬁé cu?thre%ﬂ?]&la%%%&%d
way within a

in the rans ucti on
with an extracellular matrix,
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cell. The cells may be treated in chemcally defined

medi um conpri sing nmedi um suppl enented with B27.
w@\doenmaes vel y, the cells may be treated in sePCiU$208£070418

medium Alternatively, the cells may be treated in

medi um suppl enented with serum [0261] In one

enbodi nent the factor that inhibits the Notch

signalin thway is a g- secrefase inhibitor._ In. one
en‘godi n@%t,g‘ﬁ{“ﬁ‘ég -eé’i‘Hlpége&%SéeW ﬁﬁfsbﬁ” GFuyIa A @éé‘rW%qL%ande n
AR-[ 1- (1S saf hddRtheddmphgaet hyl car banoyl ) -

1S- 3- et hyl but yl car banoyl ] -5 2Rhydrozy- 5

henyl pentyl] carbam ¢ Acid terf-hutyl .Ester, also
oo el Ak g absion S a sty Ba e Cupure
concent r at in@uhr om about 0. 1mM to about OO | n one
enbodi nent, L-685,458 is used at a concentration of

out .90 n one,. enbodi nent, L-685,458 is used at, 6 a
0188 e B s RSB T RLE oaar hpon o i
L- 685540/ dustutésteliigh may cOngie Béri@tat HRighdr calbitratiod Min thd
one enbodi nent, L-685,458 is used at a concentrati on
of ab8i CBHMICd ¥ one enbodi ment, L-685,458 is used at
a concentration of about 50mM |In one enbodi nent,
[01D71685 THOG co1n] dufed n&ddivan @encaifdif aWmhigald. about 40mMM I n
oneenbodi nent, L-685,458 is used at a concentration of

OUtgsg\—A‘r Iﬁgo.ee odi t, L-685,458 is used. at .a
[012%] nce rq ultur A ﬁ%’e grétnn;i%{l}ulie ﬁneghuén %h%%aclo%ﬁlts’ugicwntly
L- 685]odbntsitdg@d oéiteraincfactioend slatw o differaabativh df privbtent
[OZGS%{ In Qne. e odi nent, the present .i n{tﬁntdj%fon.
provi H&% CHINBIOHSH PBFesHPY PRkERErAstrE ¢ &f he Idifi¥essi ng
mar keggdogfrad aeh@ hghiag fof cxbiiple PRGGH AL IGE (@NdaU@EMn
[ neag\? into cells expressing markers characteristic

of t h& QEREN04 Y Thisde e gehipyeq &% faving Bigssray sopcepigion,

st eps opaflﬁe_rrﬁtiye@ld,'bérl\h'éiing BhepRtdlS deRRIIa RS atTRKK 8 8lin and IGF.
characteristic of the e%?ncr eati ¢ endoderm | i neage, and

b. Tr Exammes afishereigdlysdefingdimediz ae diselogaddr Wikeh pat/ {Bxn Grdl
Not chrsd 99@ b sPad71yam1-g)0264] Any cel | expressing
mar kers characteristic of 'the pancreati c endoderm
[ neagg is suitable for differentiating into a cell
[018%pr e FShAGrshewer Bediwalees B 13 ¢ Vet cap g satme
endoCkdidife kd MERLEndSiIRE thdidin "BLRAGng thB SerlchfccABioR e
treated in chemically defined nmedium conprising
medi ufcseRops ewbie Badivntirerase. thogurdya af th 6¢1p; on, pécreagively,
may bg,t aAh&ANE ProfRi4Hh bF B8 cHRATHE erfh LERAAINE Y the
the cells may be treated in medi um supplenmented wth
ser undfirsf 268N may byrie theminediofreivut 0% seatwnt 104at Alterhatbiclys
t he [ ' i S - r :
i by F oo RIS RNV ot oy BERTEL AR of abou 0%
i nhi bidaabouti 2%0.] Skt@eatmylys the serum concentration of the first medium may
4R-[1; (1S; carba | - 25 phenet hyl car bamoyl ).:
15 5 BT ROES T S EURPS I RENePRTTHL B shom penc yi
car bandrcerAcition d#tht fibutydiumshagrbe abbg0.5kHown as L-
685, 458. [0266] The cells expressing markers

(026612 2GHEh efitrfig Me FGHRANGLS Al iBNARAR Al NP RG  and

using at least two culture media, the time of culturing in the first culture

medium may range from about 1 day to about 3 days.
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are treated with the factor that inhibits the Notch
signaling pathway for about one to about five days.

w@\doenmas vel y, the cells expressing markers PCT/US2008/070418
characteristic of the pancreatic endoderm|ineage are
treated with the factor that inhibits the Notch
signal ing pat hway for about three to about five days.
Al ternatiyv t he I1s expressin

[028Har abedyip M%y e Py AAIcEEa R ﬁ%g]g ﬁ%auﬁ%@%rén%ﬁﬂen of
treat e phirfpBtehtieent &4k OThd Eidtertafibinhybetifoeh MRLCHg/mI to
signal i ng (gJat hvvaiPr or about five days. [0267] In one
embod AT V0veaRlt & an dligtnatesrbgiment, H@ cRBACE et g beahout
pat h"‘@ﬁg/ﬂnisto%bgut lﬁg/%{lefrﬁﬁl%t}ﬂepﬂ{emateoermbohfﬁle%p €he concentratlon
enbodi nent, 2 secretase inhibitor is |'S-Benzyl -

ARC[ IO BEStont Gavs b Sbous Gty 1o ap B aryate cmbodiment, the
1S- 3- pB{-ByRU8 Yh$ BE %ﬂp%/dngml%&ﬁaﬁgmﬁémﬁ B{‘aﬁ{&wepﬁ{é%ké

carbamc Acid tert-but ster, also Known as L-

685, 488bodieBghe torsaﬁranasmm?e HouuKdg/at. a

concentration fromabout 0.1mM to about |oomv1 In one

[OZGf']b 0 d 'TH@EHOlce lo'f BR3v ﬁtﬁ%aﬁ@m&’}sﬁtﬁoﬁﬁn@edqg [}1?8?5‘\;6" tfd éfﬁ@leﬁ’cfy of

I n one enbodi nent Is used at a
c onc eﬁmrdaffqrmamn rrbesst BENnt llgﬁndnmey @m&ateﬁr@i@m the group
L- 685 Y 0 &, C n
R B AT e S L S T
of ab®it ligowNg Wntr 1 dnen ehdyode pebediment38E WS Bedand iuWaed3at
a concentration of about 50mM In one enbodi nent,
023,585 0%l Redh Ry 3 o GAGRALEAL BB Ihy ARHbOT™ I
one e 85,458 I1's used at a oncentrat| on
of abdtOngErivin anraltomete@nfoo@imemhe chno@BBtiHs ray Hecabad at
a con [ ?;qglut 20mM I n one enbodi nent,
L- 685?%ﬂéaﬁ@é360 a concentration of about | OrM
[0269] Cells expressing nmarkers characteristic of the

[02B4incr éhg figst @Hdt@d@qdmm Mg alge congain b &SK-Ehindbitwr. fThe GEK-3B
| east ; QRGoPLRES flﬁgd b ROAk LiGESh dhl?f’f‘tto El%%ec%ﬂlf@&lﬁl‘?e the
formation of cells expressing markers characteristic
of t heegiamceetabpdd thniiocanidnecohd ndagemedid.t er nat i vel y,
the at | east one other additional factor may enhance

[Ozbﬂe Pl GERIA 1'1191?1@]‘ miy e SCRLLS HEXREE §ﬁﬂ1&n5fﬁt§r%eorf§}SK—3B

aracteristic o he "pancreatic en cr| ne eage

f or methhibytor BeandegtHodB igfibiton &1 prewerembpdivnent;, thef3SK-3B

Furth ot her additional factor may

enhanglélbtnh ggitﬁ k? t%ﬁ%Fﬁie cell s expressing markers

characteristic of ‘t he pancreatic endocrine |ineage
[02P@lr e 8Vhgy celheingpiunipotsntsfont ¢rdls p)frltégé}&K BRvmnhifoprihde o f orm

ot her [ ) f

ot hor e LR B O IERAE IS & AL FRk

| east 1¢veMaddiat alommte éramd@nenmlye Ibim;lpcftemt stexaraiid a¢ cultured

ni coti narmi ers of TGE-b fam [ di.n

mrs b s GsycBIREE Ry e il B DR S g 10om

fibroblast growmh factor famly, platelet-derived
[0287]owt hhé Bust otugAnedamed maBBlsp betan atleasi gt glieagddational factor

hP??lellthred% %ﬁhéarhcfeﬁgec Fma(t{o%f:!:q%ls ek%éss&g%l%és chflf)cterlstlc of
al ucagxemleﬁmkee qﬂﬂpdelrlﬂémbaglfﬂbrﬂ plut(q@_td%t btemredlld. IAlterI@‘JFbljf the
and GP-2 t ob e r et

oo at AYFS] engieranaron e R FralBab et Bibbns s
hydr oeqréskia @ ArRrkeet dhanactkiddtic € the klefiditiveednd agi din bae dbrmed
epi dermal grow h factor (EGF), gastrin |l and I,

copper
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chel ators such as, for exanple, triethyl ene pentam ne,

forskolin, Na-Butyrate, activin, betacellulin, ITS,
woeggimns2heurite grow h factor, nodal, val pori BCHUBZH08/070418

trichostatin A, sodium butyrate, hepatocyte growh

factor (HGF), sphingosine- 1, VEGF Mz132 (EMD, CA),

N2 and B27 supplenents (G bco, steroid al kal oi d

such as, for exa clo an1ne ),

ker at E%@Gﬁeéhod‘F 8 ﬁP‘i’e%‘é‘ e %Ffurﬂtsr 3%@65@8@89@%

fam | ¥4ditradi A&oPinhHédhakds t@@b‘ﬂﬂ?%f thé §él@texpressmg markers

neogenesi s- assocj ated_ protein (

hedgeRgctesists of thedrbierbg enctﬂdérpéla% Orrmﬁ l’w tb%mgth()?ﬁoqfélrf:

pat h\A@aésénmﬂvgmoﬁ &@for@%mepcéﬂle[f;l,gfe% h&qmbfa)be meteqto%nc%f any

conbi nati ons t her eof he at | east one other

add|tP@ﬁ%ﬁmﬁ@éﬂéﬁﬁww@ﬂﬂﬁﬁmmpl|ed by conditioned nedi a

obtai ned from pancreatic cells Iines such as, for
[OZEn]anp'TEe atRANGnk aldiSHal Meior tbél 4@%&m@éﬁ%ﬂhat§1ﬂg%tﬁ&rs

, BxPC-3 (ATCC No: CRI 1687), HPAF-1I
: TGli@é‘wlly,h@MﬂngcT@%ﬁl 2, priifels S@U@wlta@m fnaﬂmbers of the
exarrp hﬁmbmrg%m(l@é% Ry, bﬁaﬁ’aé %@éoed g%mh Ifm&SAA nal -8B,

cell |1 nes such as, for ex?gp
CCL- 2athielet D pletizofnswin grew! a@&fpﬁ@%é|Iﬂggrﬁ’afrh<féff§rentlatlon

chara f n

Coa7oPEREIGRES. 85 1%, PANGLGRN ASRARGI B8 1| (d180Fmd ),
pancr &&Pilcand€ddt? mmectbhaigagending!, vatindic keidymratly reilose
iﬁlalr laggn{rolﬂ%tn?sglngf tr?%ggtnl%ng qgllolﬁ nl%/drogg{:tiélgr{e et anolamlrée beta
conti meneaptoeth:mol (éplkielmfail g@wthTfaetse(E@Dk@BMndanﬂ Hﬁcoppe&d
to confirmthat e cel ted in.accord n

e oMo SRt i RSPl SRR e
t he paapéar bd:te@uﬁlliraﬂm;ﬁaegglﬁ toieGrite rdwhle faomnaiogalf valporic acid,

endocrine |jneage. Pancreatic endocrine |i e . )
speci frICBovdS B R e rRatesy i diposr GRS Sehingrsing:
t r ans¢rveGF nGh scteMis, GAlG N2agd BEDEuppreaidht @Gmb@@&, steroid
NeuroD, Islet- 1, [0273] Markers characterjstjc of

cel | salg! O{dﬁé“}basc@lr Prampice sYfdongpane (EMD. fowkF it os e gie wth
ski |l egor GFPD@&&@pf%ﬂQelﬁ%ﬂy BHahe PRAKS cRtract, islet

characterlstlc of th el | Tineage continue to be
i dent quélépsmaﬁ@g@teﬁ@rqz@fl éW)b@d@g Berleelpge oG hedeehoat

the c ?ﬂoke%sdﬂ&ﬁﬁlﬁﬁlorb hofth SR AN GfRibioks! sotnntfheQ%e%%g fhibitors, or
i nvention have differentiated to acquire t

pr opefetratohathasoeri stic of the b-cell |ineage b cel
I i neage specific characteristics include the

[028%PT €354 ANcaRf on‘é RehePAddTINS &SRS Bdlup [édfb%BlQﬁt@on%éﬂ fRdia
as, for exanple, Pdxl ancreati'c and duodenal

homeobkisingbfiem pyncragkis elfs Tinpgesuch as, fag jekampe,PANGAKATCC
Neur oRy, dﬁihﬁw yPAPEN.1 "{l\%cn@ﬁla%mr’r@) MabA:3 (?L'T@@QNO; CRL-

ot her s. ese transcrl factors are wel
est abﬂ@gﬁhéﬂ’AE’rHt(ﬁ@C@rNO G- 1 Weh thieatic gell lywes sfichendocr i ne

o S0 550 B P ) G .

di f f epentplatHefi4 MYCO&dECEF i ned by exp05|ng a
treated cell population to an agent (such as an

[022§3ﬁt ' bggc%}ld bnﬁﬁre g&%ﬁfn{ 'ﬁﬁl s%é’o)?ﬁ ?&e@gip hléﬁﬁm%&&pg tc&ltaﬂn certain

char at‘;{c@m, sich@s,dbr axhmple, insulin and IGF (as disclosed in
W02006020919), at a sufficient concentration to promote the survival of the
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pancreati c endocrine |ineage. Alternatively, the

efficiency of differentiation may be determ ned by
wezposings a treated cell population to an ageneCY/BEszoh8/070418

as an anti body) that specifically recognizes a protein

mar ker expressed by cells expressing markers

characteristic of the b cell lineage. [0275] Methods

for assessjng expressjon of protein and nucleic acid

mar kePYUe it Ulemanbe dchisyet Baneragsing the serup sgshertiph

the ap, alte-meﬂﬁ/@ly Wﬁsﬂ%&:hé&ﬁﬁﬁ‘ﬂy dcFhby Bedi® WRES €he concentrations
transcri pt ase Pol ymerase chain reaction (RT-PCR),

Nor t hek #swingpd IGF gre dicregsesyplativg to dhe it ccﬂé%ré meélu@ﬂ

Cur r epkarhQl &%ﬁén%cm Mah&CHE AL aBlURLIBEY ih RY bzedz (@Ep @
eds. 2001 su ement and i nmunoassays such

i munBas- 3P rﬁ5c%ﬂ7(za)r¥éﬂl38s)l s of sectioned mat erl aI
Western blotting, and for nmarkers that are accessi bl e
[ozm | N{BELectR dufture il Qe N RTTRT E1ér Sh@Ent@tisns(JFA%sh, the §um

e.g., Harlow and Lane, Using Antibodies: A Labor at ory
ManuaFonCRRRtiyBeihe msprsl aliiedpsdign BaY be mpbt wpgs ot (b to

( 1998))out 1037 Blre X AR, 81 s%macrdhéelﬂﬁgﬁo%sof %%Eéb'ndfcﬁ)lrture
detecting certain profein markers are listed in l e
| A tneélhmun'd/ ligen ﬂ@tr@tgetOIﬁ alroutf).6rtp gt it mwwaégely, the

dlrec
the ant oo e T TRE L By e iR AL BB
can bebqueddvd ty abmw &Yoo pddrnaturth tlad seenmeaneemtiblb@fdh@scond
can al I f $3 n
mar ko e R o B Bl P25 AR RO\ L R TR o ot vic
preseﬁksmmménMﬂmmnw&hmrmpnesofaﬂmﬁhghMycmgeﬁmmebmnlkhg
present blngﬁgtlon provides a nethod for treating a
pat i eMt*°SUF ¥ ng from or at risk of devel oping,
Typel diabetes. This nethod invol ves cul turing

[02p2]ur i Pmiiknto tht Byt uétlutesmedihilrﬁ f Asate it A atay rbg u$eldett any
pl uripote it em e,
and i g,opchn {atlﬁn Sl{lfﬁ@ Ce(fa]u%e dl%ltlergntbatlg Pf) thf: P ﬁl gotgnt J[ {n ceﬁg
pat i efhe cdn@éh'ﬁaimﬂ naybetfroandbohelpgasipe abqut u(bﬂpg/mln\hem | on

provi a od for trea atient sufferin
Pr om S SRRt e Siefich SRS S o
met ho qiug/mv Olln\a@6th Erlafltitakte léglb@dhhhéhtpthb ebcesit2ioh @Rk Ibs about

di fferent atln the culture l1s in vjtro into a

b- cel ﬂpar)ﬁnL lgﬁfeﬂ@ P &Rt fﬁ@ﬁ?rﬁ%te gapydmeHt, hpcngpytration
li neaggy b@ﬁlﬂ)ut ﬁﬁlgﬁﬁlttb efut 10022/09] 1d dnoBRPAIRREHEdBbodinkL,
pati ent can be further treat ed wth pharmaceuti cal
agent degpngspirdioninpxde phett 14gml t at e t he survival and
function of the transplanted cells. These agents may

[02i131C] UTGBe Win®ligmY 2P b6 at 4 muéﬂtﬂanommbsmn@/hﬂ id@odGF- b
fam | |ncI uding TG--b 2, and 3, bone norpho en| c

pr ot ei Q{g)ng Inzan altgrnate eglbodlglent 616 con;centratlfg may Pg a

-13) , 16dhnoblBsik 106@whi0 factors-1 and -2,
pl at el etderi ved growth factor AA, and - BB, pI atel et
sulin ctor (1G], rowt h
Wzélfkfe%‘hwné lga&ﬁ e afleqe ot Us ¢ g5oup.opnsistigg of Y)@t%’ Way3a,

vascuaii-5g Belotvaeld. aln oaebhmbsihén &fe Yn@Wedhdia®hel. In an
(VEGF), pleiotrophin, endothelin, anong others. O her

phar nalkesrnts eabodipsnsShmWat bemd inWndte, f or
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exanpl e, nicotinam de, glucagon |ike peptide-1 (G.P-1)
and I'l, GP-1 and 2 m neti body, Exendin-4, retinoic
wa@edod/o1@2s at hyroi d hornone, MAPK i nhi bitors, sPCHUS®)8/070418
for exanple, conpounds disclosed in U S. Published
Application 2004/ 0209901 and U.S. Published
Appl i cation 2004/0132729. [0280] The pluripotent stem
ells be differentiated into. an _insulin-produc
10248 | EF?%@FOWHW&N&&%W MEheqrine §Sketh BF@H??- g K-
speci BB iR taBOhddell REthP kiktk ERREEMEdiSh a0t kalethd 30 ure
fully differentiated into b-cells, prior to

p

t r ans praittiary 8 Rothibofingt 3ndsegoneé pelturamedit-nat i vel y, the

pluripotent stemcells maybe transplanted into a
[0216]Ci PTROGSKIBERhBAGH thdyescablettad 86malkic galp doabiktihg of GSK-3B

differentiated state. Further differentiation nay take

pl acePIERES s HTeRtinhibigps 347 Irpaeicmbedligisnie Hg Sthéy 7%

cel | sifibitofdk lcyknas insgdider Ipancr eati ¢ endoder m cel | s,

or, alternatively, b cells, may be inplanted as

dispersed cel|ls or, forned into.clusters.that y be
1021 s dehep Aelgiring @ﬁw@@aleﬁ Senhest it Bt $ AT A Rah e Y,

cel I scoRintR@oRb0Me dSH-IRinRibAsONPAE )R alstRe [ A aDhiRyut
pol ynmeri c supports, porous nondeqradable devi ces or

encap$0atledn 8p it eeTLIhBIRLHBRR UTiRRITH SomEs g gultured
Cel |'s wim Y RESK ABLANSIRA al DERACHIARPERABEEEDEMSS hiSout TOGRM.
reci pient. The inplantation sites include, for
exanple, the liver, natural pancreas, renal

10288 c a utiles o thp Hesbeulyrrnedivh: (priccenstialine ndBermas alpo
Spacecordih SSbdsNhe obtte® AR HonaPlactdr HHOEMH ANHRY SheABGKSbA of
[0282] To enhance further differentiation, survival or
act i vPely capressing maskrashergtesietic of thegdefinitiveprdoderadlingres,
S uch %m%ﬁ%{én{ Q&1 RLIR; @t@ltn'a%)q al$ 1634t one other additional
anti-infllammtory agents, can be adm nistered before,
si mul fastveows eyhapge the pofifesdftioa of theclisdwpisbssigraarkan of
the Coldfiodl i A& IBRMITRNRaoORMMEIY AC hOR S0 Ghe
utilized to differentiate the admnistered cells I'n
Vi vo. pithas mvérohoF srileanhds lesiome behdr diditenaddaeorousy
cells an sed t adnministere | ls. J.n situ.
ol antage SHPRIRE of AR SRTLH SRR R ile b any
conbi definitor codloderml bgegeo tismadby thx agadust the mdsanninséreioe

Jer s NP R SRR BPrn Bk ho neALh T

var i odsfefeatidtnStepficl udi ng the patient's condition and
response to the therapy, and can be determ ned by one

il in the art.. 84] In one aspect.. this.
102181 e P s b REE b b 25 SRR Phdicgpomben
suf f eof DGFPriamnily, dichaling TGk BO2, ehevE kapmradputhia bednggrs of the

0 11 cPB P e it Pl P R ey AT GG b

b h cel blél{elelﬂ ﬁalgﬁlasnlﬁ?dj dlshlﬁlcg}bwmrfﬁétbﬂ‘@{l}fmﬁl)g gfﬂo{gﬂl différ@ntétion ;
t hree-di nensiaonal support. The cells can be intain
i vi (T GDERT O Suplgol - reaen ks neppfeatiodd G g 1D
t he patpenind A2 hiadtbsly YExchilia-45 BRIt beig GRatalybing t he
cells can be directly inplanted in the patient w.thout
addi t hgywne.iipuipreectiaions rPiogninTieracgisene cthanolamine, beta
canoplieRAGLEHardE chAERHaP Koo {E@F@} gab®RS n®N opper
pharmaceutical agent that facilitatés the squ|va? and
f unct Fltpterp suchas tipraremplentriedyteas pentanfion §8jkoBp o Butyrate,
materials suitable for use for purposes of the present
i nvention include
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tissue tenplates, conduits, barriers, and reservoirs
useful for tissue repair. In particular, synthetic and

woaiogogl428mat erials in the formof foans, spongkGT/US®NE(070418

hydrogel s, textiles, and nonwoven structures, which
have been used in vitro and in vivo to reconstruct or
regenerate biological tissue, as well as to deliver

chenotacti ¢ agents for |ndu0|n tls rowt h,

Sui t AP Betacdulin .laT% MEEeIR. dﬁewgt Rt 198 Q) Valgaic acid,
pr esegchbsMtRn |s@dﬂum%@ﬁ_yraté Qe a@@@f&@r@wthtfﬁt@orm5 |s§1111ﬁgosme—
dlsclosed i n Pat ent 5, %

6, 022 . 7MECF @4@3%3@11\@?\40@ %16?11@%7 S%P@mepiét(%ﬂ??o CA) steroid
5, 759,483 hSa Abemipl M- cAakent h
0. 534 b b e (P R C ok eyt ot
6, 365219 (K@FBqukhﬂé‘rprot@n fgly3paying pigitampx s, islet
6, 656 i 4 :
TR e e e TN SR R
To f opmeasmqaphibttors motsh pethaee thhiitots, @np‘ﬁadgﬁéwe inhibatafs, or
agent . the phapmaceutical agent can be mxed with the
pol ynmer so ol uti on prior to form ng the support.
Al ternatively, a pharnmaceutical agent coul d be coated
(0230 0 Ah¢ atbivasicac ethesylsipomel, fageiaher kasiupplicd by endiie@sé media
of a | I t
Bﬁ%gﬁﬂﬁ&&l‘pb&%atlf} gdfs! hgés suIngs Pﬁ%&ﬂﬁ@@g%&@y (4@9,86

may be present as a

any obheCRBJAIOPCABAN- lp(h’ymCE:Hb HBB#P) BixPer3nafliCeeNy:, CRL—
exci phé‘f% 51% IQgT%%Ci@od R -1 e %gfa% L {n?es L8k dhe

rel ease harnaceut agent. n an

al t er pahple Eﬂtap@? (ﬂeTﬁ:C NohHTBopHY, nd igtestimabectidmat exdh wi, tfdr

at | east ound that is an
ant|-Fﬁ??ghﬁﬁ$2$9g®§§§%uﬁgtz4g h as, for exanple
conpounds disclosed in U S. Patent 6,509, 369. [0287]
The sDppordn afeyl/stvepresso@rmpotat eldvwdiedstiavf hhedginitbmendoderm
phar maceuti cal compound that is an anti-apoptotic
conmpound, such as, for exanplirigeconpounds di sclosed in
U. S. Patent 6,793,945. [0288] The support may al so be
[022nicor poratied ofM'etlhe)qﬁesklﬁ@ﬁiark@ﬂehm’ﬁaérﬁme efithe daiﬁmﬁ:w”rp ound
that is gn i nhi bitor
xamp ROt hediersutiad i et oru Bispengt agshe
1,298 n{aﬂc%&%fo?@ﬁldsalﬂt@pﬁﬂbwﬂigﬁ pahﬁ@lamotowo PREHateRdtem t h

at | east one pharmaceutic npound t i.s. capabl e
of enﬁ%ésrmfgﬂl&g@%fgeéﬂ@gﬁ %131 rSaEhuSp 6&%@% '?

comnmpo ot@dt%@l'ls% 8&ledtdll Whed-celRURLinsh eghrAR Fﬁle’n@ ati on
2004/ 393 and U. S. Published Application

lﬂﬁ 2;% %ﬁ %@an%q ﬁ?fgefengfg%fnq por%wgpﬁlﬁ@&%pegpg egrpetesd

t hat @pu@dﬁlohm St ﬁfcﬁ%é‘paﬂ/aﬁluﬁéd}?ﬁ%ﬂﬁ)ec@ib'mﬂr r8Sogniz&a
exaon ouﬁ% glsclosed in S. Publ i shed

Appl | E%Ptqlrbwalifelozﬂmisﬁﬂ@236118[662@18}ng11ﬁ%rk%raeﬁ&qeﬂﬁﬁyoféh%o

be i ngaiRRcah&dichh lihcagt. | east one pharmaceutica
conpound that is a growh factor, such as, for

menbers of the TG~ b fanlly |nclum
IOZ%@F bMethOQS fog At e Ing ISPEsSHBS REdGeM pid @tceﬁcwetrﬁ&fomz
-3, - Bultur® ori®lated bells ard dandal®in (RNt ~Hidlo inflL&y (ﬁﬁhtﬂﬁive

gromh factors- 1 and -2, plateletderived growh
f act oFeVAAC raiRerint|R polymatass erain ierdgiiop (RERER).iNpsthpindplots, in

gr ot hybridization (see, ¢.g., Current Protocols in Molecular Biology (Ausubel

et al., eds. 2001 supplement)), and immunoassays such as
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factor (1GF-1, 11) growth differentiation factor

(GOF-5, -6, -8, -10, -15), vascul ar endotheli al
w@edob/odaes ved grow h factor (VEGF), pleiotrophP@r/Uus2008/070418

endot hel i n, anong others. O her pharmaceuti cal

conmpounds can include, for exanple, nicotinam de,

hypoxi a i nduci bl e factor 1-al pha, glucagon |ike

pepti de- | P- | GLP-1 d GP-2 m.netibody, and |

Exendi%mwoﬁ“ﬁwa#wﬂaag}ms 0 m@wn%@ﬁtﬁ%ﬂe Wg@?f&%iomnga and for

par at hyfeisdhdl @FHeaSsible SRS RIS, ﬂoW@RQﬁt@Slhal?ms (FACS)
t hr onbi n-deri ved pegtl des, cathelicidins ensi ns,

| ani nfsee: ei-dlaighear LakssUsine &ngberissi Ailgoraiory Manyag New

hepar ygbicog mngmopﬁmf[at@%ee%s veogyt racel | ul ar

matrl X proteins such as fi bronect| n and vitronectin,
MAPK i nhi bitors, such as, for exanple, caonpounds

(024415 c| Esaeplestgnidhodisy yraha fergleigsing eapinprotoip murissraebited
and Unf’l‘aﬂfélm | & bieR AR ckGlahdt QRerRAO Mt Bd3idY &Rctell 2B kame

The incorporation of the cells of the present
i nventiRgsTsithat gregeengairebbydthe alﬁlb@éle?abﬁ‘?de‘\‘?érébWAt Hgavailable,

si mpl g, 34 FBQ?éahil}n@evgfop&le Idush Ql%rﬁ’até m1b§&\l@5f Jaﬁ lao bg%]nf)l%yed
can enter into the scarfold by sinple diffusion (J.
Pedi afar assSising, expigssjontof prarigeys inghegee(ly 5glgieyl in Kegrdpnge with the
ot her @&g{&@gﬁﬁﬁ have been devel oped to enhance the
efflcPency of cell seedi ng. For exanple, spinner

fl asks have been used in seeding of chondrocytes onto
(0233 ygFyicsrmplesiipcisagics of RISrigoBing ste@iealdy are Wplcbénowute Mose

193- ngl%ein'r%%%H ancﬁﬂgftﬂaﬁa{l cﬁﬂ@crtév%ﬁ gshcrt?[ur gﬁﬁiﬂ S geefll I's

is the use céntrifugation, ds m ni num
st r essontipug fode sdentibell. Ebirpstentrstbneshanesieass include, for example,

o cel [ s S SR oy WA P i SRR 5P
379- 860iRRM1},)ConneietSy Odt4t SoxasN@egt WTHRIG atliFehAFPER| |
| mobi $E§%t bg_?AQCgr)l 68“.{3 g% The present invention is

furth I°r 03t at e limted by, the foll ow ng

exanpl es. EXAMPLES Exanple 1 Human Enbryonic Stem Cel |
[022%ll t uAde] B84 plTHieoténd sam ceHbwitlo thic enesttodsrpTtbé prebdnnaserton,

H7 an Cel |l .Res .

I nst | ﬁuﬁgffer?nngteg@%l rraayqoe ﬁoug %’K eXBOSHﬂﬁ%%‘%é% cell 81?uéat10n to
t 0 1 nsai ageat (swrhss pn ambdéyj thoat spdaﬁicsldmmcc@mzﬁsn pﬁotdlrﬁmarker

Bri efI tur

£ br obithef € kR Spbsfil oy o w S TRER AR Chatiishyic or e
consi géfinigrechdddviiMifckge.( | nvi t r ogen/ G BCO) suppl enent ed
W th 20% knockout serum repl acenent, 100 nM MEM
noness tia a et hano
eSSl Rl s AR a o RSB AR Rl B R0
growt h factor (bFGF) (all from lnwtrogen/GI BCO . MEF
cells, derived from E13 fYOHSBIREAsEe enbryos, were

rc d from Charl es ver anded
02 R s BleET S S Rl e Gofie Shayieta Hasres
2mM gl aetifRrenadted thecivhMrVkine RRAGAthhatte@itic BOthe
aci ds. Sub-confluent MEF cell cultures were treated

wi t h ParerRgficndrdarpnmperss by apsmggd inspe aft gifpysany method

proposed in this invention.

[0228] For example, cells expressing markers characteristic of the definitive

endoderm lineage may be differentiated into cells expressing markers
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MO for 3h to arrest cell division, then trypsinized

and plated at 2xl O4/cn2 on 0. 1% bovi ne gel ati n-coated
waelr@bes428VEF cel |l s from passage two through foRECT/VE2088/070418

used as feeder layers. Human enbryonic stemcells

pl ated on MEF cell feeder layers were cultured at 370C

in an atnmosphere of 5% CO2/ within a hunmdified tissue

cul ture incubato When. conf | ue p i mat e

days SHFEferpaef tﬁegtaancwifeﬁﬁﬂ%fiwmﬁge &Oécﬁ‘i‘%:f@lt?“s‘%%g?dé
t r eat gidcivdetiin bnhsir £01 NaRIREISRcHNBRRY bY. 1392 - 1401 (2006).
(I nwtrogen/GI BCO for 5-10 mn and t hen gently

d of f the surface usi Cells
0238 aPES Rl GoHS akesiss MR Pae iR o BioBimifa
I esus pefdech aResd £c flrdbadffatntatcl iso tlskxfreisaig BarRérs
cells in fresh culture medium Exanple 2 Formation of

Def i nFiaarrefdes rnpis2esyd qfi?émé‘PFaéE»t@’ tpetingthe Gelly A on

the exp@sink afarfs dMBhLkeiSic OF tdebfifiild Mo Qe RSl
exam ned. Activin A (100n /mé was added to

popul &bioblast esewih fiaeias abdibe Pedackogstglipepatiewayiinhibite d AvmD-
nouse )ecﬁ%raﬂl%' @161& feﬁfo@pngQlﬁitrﬁedugﬁ u)rﬁaﬁ’l\ﬁé @ne%lr(gﬂlqs? growth

cont i nuousl N presence activin A an
har veﬁa@@ﬁa KAH@ fmc}msmmn dncbalbmueﬁﬂh@ult@mlthwells in

expre JiV ned
by POREY AT e Al TARRBLT R GRS
1), eymbnammndm es&mplh@ﬁthﬂme;thc(dfls diselescd)in NpOQROG]
Acti vi I gy dent increase in the
expr eig{sblt%ggo\g?é/%(%ﬁz '@q‘g@%@Npret a, Mxll and Sox-
17 MRNA in the HO |line (Figure 1, panel a). A

[0280Igni #1i @wntpeapofitieqprtsani iovenobn, gpllseaxpessitgydoler pharacteristic

mar ke .
obser vt (Rflediqodcht lndheP U rifity BERESAELR SR,
pr ot eexprevsisg Ubﬂermdradyriﬁé\@&}ﬁ pahoyitis elﬁdmldbmvﬂnwgge by

activ reat nent . SSi.0 a
N- cad I atmﬁtthae cafls expregﬁré%mar F: Sl ﬁag\a}ﬁter;]rlstlcég{ t%e eaid nl&uve endocperm

t r eat timsage Qvilfhbétmoklé;ud aﬁd(ﬁ%sp@&lﬂblrolﬂ‘ast:@bbvﬂl fagoefonh paiod
hi ghl 0Si C-kit, EPCAM ative
for " CPRRRS et fistodlof T e GoR bt i MRS vias
consi stent anong all three hES cell |ines exam ned
[028Tabl & ddBlteoatedspeanet tﬂ'ﬂ'ih bentHoydndon, Idbl)s expressing markers

A A B B R R I P R L

the t E@Eteelﬁfeﬁuigtmurlecry\&faﬁlc&ﬂ&iddf\ﬂﬁe ﬂaﬁére:ﬁi@)éihc_focaﬂﬁi lineage, by
HNF- 3bet a. ral=ll el,. st 1Q09 hlﬁ1

di ffeF%ﬂ%‘Pgélieec& TR Etije é‘“ U1 PeER tB’Ef‘s alReriegoftime
2) . Wialibet fgn elesut @@&s abdht ﬁ?ﬁw<ﬁ§§l TR rétinofbcidais SubIBfuk s
of pluri poten d with an increase in the

expr &8R! Hid téee?qllﬁ ruteut%te% W8 dblepnt ras ikgplalast gw&%faa@f for

suggeghotlida Béri@cIriticN ThatcRHPEBInd By, BH fdbERE bt tb @Bowef
human enbryonic stemcells to definitive endoderm

Exanpfh&ce3iayy-mat i on of Pancreatic Endoderm [ 0297]
Gowh factors known to i nduce the differentiation of

[02B24MBN LR IO Uil BNpEREdt SnvleRtiINEGVi@Atl etRfadBder m wer e
added to cell culfures. In particular, activin
differentiating cells expressing markers characteristic of the definitive
endoderm lineage into cells expressing markers characteristic of the pancreatic

endoderm lineage, comprising the steps of:
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A, bFGF, and retinoic acid, known to induce the
formati on of pancreatic endoderm were added to cel

weeiowrres [0298] In a first series of experi MBCIL/BES2008/070418

activin A was added to popul ati ons of human enbryonic
stemcells cultured on nouse enbryonic fibroblasts for
up to seven days in DVEM F12 supplenmented with 0% to

2% serum and Acti v A (100 ng/m). Cells r .

har vest &d a1 C?IIS Prﬁ&“}%tf%ar lols éatCE@H‘SﬁlCrPf\rg’%g‘EﬁB“@e and
assayed byenagérﬁlqirneatgtaeanqxpr essi on of genes shown
(Figures 3, 4 and 5). In Figure 3, PCR anaIyS|s
indicated that activin treated cells expres a. hr.oad
spect ruth oPegisdl s BurGEBE TRIER WHAgNR RO e NG
devel opmendndoddilinedgd GvilaAdifrbid &idnb et Bast Bﬁé’lﬁﬁroﬁl)tst g®Wth
17 (Flgure 3, panel b), HNF-3beta (Figure 3, panel c),
and M x| - afﬁ¥gure 3, panel d). However, no Pdxl gene
expressi on was observed. The sane expression pattern

[0283] endag eélm;dp'rdgﬂﬂgmaﬂfalrs léﬁzirsct&iﬂ;ﬁc ob&e dyattiverendedeind liflcabe
nels atof). At this

treated H7 c ure 6,

stage™ St ﬁ&@ ewaﬂ% g tp ¢ clheretie %@ke@fch@aﬁtaﬂsm of
expr eggipaibredti0 S8R ME itk bdusth ngHl@ kRehod. ThoE1d @d&? Be @Bited
decrease in the ex reSS|on of . the extraenbryo

endod 8ydherrigeibedeingh prpdipm; gampsising medive) sugp ealﬁere%wph B27.
(Fi gun@catiRaNele Bls mAchd tYéaféd'%n deat easgdaithe Alterna‘uvely,
expressi on of Brachyury é igure 5, panel a) but had
ef f ecthespllsenpr edteiatsd immedina spenkeregnidd Wity sesym. Zj c|
(Figure 5, panel b). [0300] Taken together, these data
[ozgmjggeﬁi ordeRatbolitRnd, BRCERSKPrcONRY BHREQ BhfctePRYC oflife
xI'l, Gata4, and FTNF-3beta together with the

pr egdeTaitisrendddenm prsrticated with seliapinagdrare pigloast e fiboeilpst

and F@%wﬂ?ﬂ%r fo‘f WIESROB dBout letdgfso fiR Bﬁ@éﬂl&'&lrﬂgnt the cells

definr'tive endodermin response activin

t r eat remessinAmarpss Oélar@cteld@ﬁ|0iﬁthe|dv@nlémmde¢eﬁmwmtk@te§ vmh
| Munpeyt.oche ';{héétﬁé/as{ Sné Lo%i’as{jé}@ﬁth%c% pab%ﬁpsﬁ;?éagr'
for these genes I'so re ecte e tren obser é

MRNA expr essi on. Levels of expression for HNF- 3beta
0285l - Tirc atdendt amaFinmpblast gotthfagter itiprlecéastfenn telgrosp consisting
approgf QHMmﬂQaﬁ@Fép%%Of all cells. Activin A
(100ng/ treatnment for five days increased the
expressi on of HNF-3beta, Sox- 17, and GATA4 to
[023¢)pr oRMyEekepragns markon viragsrstie of the defimiiggreadaerm lineage
[ 0301, e RPGRRAINERI o QLoIPERRELAP R or b HEREe OF
human enbryonic stem c€lls were mai ntal ned
undi f fhepenar¢agic entlodennt lircageesingi this orethofloh@cdls gy e treated

accor il dignics B IERNALS, ASSEN RS EXBIRLGedwifiEbs!

changadematnDEMe IR Im}t e t@cated 112%1&836mﬂlumd dilternanvady,
activ a ture n.the presence of
act i vi <Ry Bt T Pl SR Bal Rk At 1 o
this time interval, the cells were then further

[0287]eat édanfacbuernﬁlie\ﬁelbbdirr@htxthdmewiltmntd}mrmqb\riéisiamhqdffor

retln n al t ures
vor o DiierRB s A0 RREG RPN Sl SO B Prerfibs o
anal ysndoder@olntengy mtowlelimeﬂessmglmaﬂ;bns ripraftercet bitht peateetc

W th ac IVIW»A al one for ﬁi §ys wer e al so i ncl uded.
¢ndoderm lineage, Comprisig the steps 0
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[ 0302] Gene expression analysis reveal ed that activin
A or retinoic acid alone did not induce the expression
w@booPdxd428 Si m | ar results were observed in cul PCF/ES2008/070418

cells treated with retinoic acid in conbination with
FGF and in the presence of activin A (Figure 8, pane
a). However, treatnent of cells with retinoic acid and
FG- in the bsence of activin A increased t

expr essifonCHUrIBgKFISSEPTs e Pk clefchi e o thep%feevlva)
Cells trea§@3¢ﬁ@nmggkee days with activin A then
treated for 5 days with ImMretinoic acid and 50ng/m
bFGF (al so_known as. FG--2). in the absence of actjivin A
showed &- 1 BG#nedhe sl PrPapine Serkshy PRAgtetig of the definitive
appr oxi mat @ldydesddedgetdathicdhesclt Ran réthaic .ofasaiaved i n
sanples with activin A treatnent al one for 5 days
(Figure 8, _ panel . .| munocyt ochem shag t ha

Lo S00 6 BTova P reahF solan! RhRRv i e g Sy b aGk et
Treat ment st bnd fidvbblak bRwiticfaaer.d and bFG- in the
absence of activin A also caused an increase in the

pressi on, of GLUT-2 and, PTFla .(F.gure. 8, pane] c).
02980 © Rk SR bisun vaueR Sl LAY By PR pE bnsree
of actsisvitableNoalideentiakihg inta b gelséxprdicing ae&efsr?chawémls oHN
of GLUT-2 and la was observed i.n _c trea
with | PeEAUR S?C@dﬁré‘? ]dneﬁ%edusgt?rtblﬁ meth&éeﬂle qelik aRy be treated

t oget fedhemicARy Geflhad meSuBgShprish@tmddign i@gl&ﬁkht@@ wath B27.
pancreatic.endodermis further enhanced by removal of
act i virHerRatehithesrils ey befreaied & tesym fes metipmy SleHEEYEYm

has beagnefiahdest R0 fedufQlppdhardafitRanses eat i c
Endocrine Cells [0304] Cultures of human enbryonic
stemcells were maintained in undlfferentlated cul ture
[0288ndi 11 Prsmbarimsnty thg golbs cxprestivg Rgrkerd chareisristiqefdae
descr u&tﬁﬁtldertn@@fm bR trbated\itB FethbR a6iRll thiSabdR e Pt BHhree
confluent the nmedi um was changed to DVEM F12 wi t hout
FBS, 6®it i fersgbadimens fhegelitexpioingmpgkers shrdagiqiistic of the
were @eﬁntltWeeeQddd%rIﬁ BicSreRd \V%H‘rétf%lc%@ﬁ fgla%out':ffﬁlee @Wsnﬂl one
the one day culture, the medi umwas renoved and

r epl aewbodine. theedlls sxrressinginirkes dasoteRss ofitheriefigigve
ng/ m %ﬁt%hér}ﬂ d¥e tbl‘e &f\gltﬁ Qq%?gtedne 3%%521@‘[ %}H\I}v{h%ggr tfmoa{bog{](ﬁle to

OMAng t e secon one-day culture the medi um
vvas r ebproyéukealays. rle phagelkbdwnent, theels prreessnainmaikey 2% FBS

W th 319&9%?&15{‘3 ?fqﬁé dle\f'lﬁnl\AEnc?olagrn{ he tr‘éaﬁ}xl Wit trlgasf({xus Ut St

for one time interva wer e
t hen gmm%hﬁdmfﬁnaenmﬂm@yﬁwMAth conblnatlons of
retinoic acid and FG- as outlined in Exanple 2, then

e C I [
o, L TR LSO O PR
g- secpéE®Eé FGihid bnd BGE-10- 685, 458 at anlfor three
days. Cultures were harvested and sanples of NMRNA were

[02‘313]I | e%l geﬂc %@re@ﬁﬁ%%ﬁt‘k@ﬂ cﬁ:ﬁ%&% 1c Sf"'Jh% Héfﬁﬁu&%ﬂgé&% 'ﬂgeagg

cells t activin A alone I ve days wer
al so wmuhﬂﬁe@rdﬁ@@ﬂﬁﬁmQQMeaeﬂbweeemomnaﬂamy@medmwncof

r evea h%%aﬁ&]&ﬁ c %1% dé"é;lnéagt—l 1%51%(‘[9{3 Iﬂceﬂloﬁotfﬁe 03k 1,9 b\ev!tr%Qed

retinol acl n I nduce e exp r SSIOn

of NgmXhomichihg dléﬂnﬂd medium, comprising medium supplemented with B27.
Alternatively, the cells may be treated in serum free medium. Alternatively,

the cells may be treated in medium supplemented with serum.
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(Figure 10, panel a, c). A decrease in the expression
of Hes-1 was al so observed following treatnent with L-

W@ 3WH9ABR28 The maxi mal inhibition was observed PCIT/Us3008/070418

three post treatnment (Figure 10, panel d). However,
treatnment of cells with L-685, 458 induced the
expression of Ngn3 to a | evel approxinmately 50-fold

gher than that obs ed in sa es treate ith

023%& i viTon& cHPEEChl ¢ kﬁﬂ@? TROPESSRS HoipiY ﬁhat@*-egw%w the
combi BeritdR-endodéhn fifdade hidGle@BS FitR ketinBRWLIN ASKRESRH, o
was observed in sanples treated with the g-secretase

i nhi bFtllsexPRisinesmIrkesxperssrigic aldhs defiaisive prdodeadipeage are

f ur t hgtaRywihEGE2685:14R8t teaGIrmNg: a(tgﬂthWe?}J @F P@N& an
a). Taken together, these data sug %@St that the
f

f or naeiiesprioemiadiant.ithecclis prpsessige Markereharaptprasiic o tisy
removaledve eﬁ&dc{éf}h ﬁn@agé dandaE&Rp b 9I% 8&' Af ﬂ&vfloﬁ&wlﬁg and

the addition of g-secretase Inhibitors af
pancr éatore retnrdmob@rd;ri? R, BEErt drdiGiet). IEmaﬁlpﬁr@atfsembodlment,

For rrag{ Fglés efé(}af %‘{‘%‘ LS cﬂ?&g&f hé‘&ftﬁ?{i%fﬁnt@é%ﬁ&?d%%@ﬁneage

Nk x 2 Ive en ermce obt al ne
accor@wm@mﬁ©wmheamsmhgmgnéwME%n@@cﬂﬂwEﬁmnphgﬁmohbme

treated as:foll Cc
rear ui 0B P ohekr RS bl BRI sl
act i vexprdsind tharigtsrdhahesiigic IBthealaﬂnﬁmedodenﬁemezge iate

Acid for 1.0 days re continuously cultured
for Calitinbyieppde it AT TR pEthor ¢
ﬁCI d a;tpr%sm?ﬁ/knaﬂieﬁ:’tfhaﬁétel\mfc%f &E%ﬁmm@enﬂadﬁ@ﬂn&ﬁlea@era& o
arvested from.cells at various nts along this
pr oce ¥ GV HbICHN UG afid aRdF g b %%eg%&n%o#m@%me. B on
of t hexfr@king mafierstdA@ab@ri®ic of teldefifitiPeeshidbdsraniedgd @lor s
wer e rg%ularl renmoved and repl eni shed t hroughout the

di f f efreHed with GHOYF Btidew) FGIRdi tion of activin A showed
an increase of Nkx2.2 expression about 35-fold

[0263INPaREEhJiDacKBiPY BSusell hhshcoaghtionl flonfaboRe N @Satoterhrdd
wth activin Afor the first three days of culture

mai nt %ﬂ@&nxba%me%& frilaeis peifl IS et agprienetinn of Lo
sanpl es containing no activin A (Figure 11). Taken

[02ugget BEF;2 Ih&}e@alsekaita osn@gﬁeatontff@at aHohes O@gmﬂe@aio@ﬂs 0Qde/ml.
t he pancrea ! endo&glne rker aﬁ?qgﬁ further

enhanfeYesin a&eﬁng VIS At%ﬁonewér SOpgde days

of ret|n0|c acid and bFGF treatnent. Exanple 6 Passage
[02a5]d ExganishaibeafsePancoeahirgionfaadaom Opking td ﬁbo@tl$(1ulgrrﬁl.

[0307] This. exa enonstrates that rea

endod ﬂ*@EmP@’HE?Fggé“fFﬁﬂﬁh%ﬁﬂﬁmﬁﬁﬂwggﬁﬁ en1ce||s

herein can be maintained in cell culture and passaged
[0246]t hoBGFf10nidyehe uekd 4t @ b&[ﬂy‘ehtattlioﬁ) fromPdoar50as/int teeabd o FAmI.

cells were different] in the esenc f 100 ng/m

ot | ViR oGS BEE D B o BB SOher

DVEM F12 contai ned 0% (v/v) fetal bovine serum (FBS)
[0207] dagells exPreSsitg 1¢1M7kvr} chBeﬁ:t@mnda@/thé uefingtivd c2d6demnt lineakBS

on each th

't £ oPBHPF HEAS T dSStgre SRl SRR oy sahaogs

DVEM E)lﬂlat@(@lfﬁfaélfs%ipr%%r(g\/lhaﬂcerga&raciermié deGhet pedcataci d

and 50ng/ M bFGF for Si X (P ys fter

the s Fg{d%é%(%ln@ftged IAfl?eét}ag}zﬁ %q :ﬁﬁeast one ot er additional factor may

enhance the proliferation of the cells expressing markers characteristic of the

pancreatic endoderm lineage formed by the methods of the present invention.
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the cells were maintained in culture in | ow serum
DVEM F12 contained 2% (v/v) FBS in the presence of 50
woeUos1HeFH| O for a total of 6 days. During thePGI/KSIHa8/070418

culture period, the pancreatic endodermcells were
passaged tw ce and cell popul ation-doubling tine is

about 36 to 48 hours durlng this 6-day culture. On

days 0, 3, nd 6 of tu 8PCR was used to t“{l

the ekpilEbdhs 4 1559 o ik adgilioad fhotriresii uenc fhe abiliy of the

pancr ealsic&preREhReiiars EHathdtelistled fSPMHcrediRtenERicts 1i8aQ¥N
in the presence of SOng/ m  FGFl O nai nt ai ned expressi on

of t h&pahby BsmethodhaldBepiicrbnkeriopgdorn ghiengslithres o1
day C%ﬁrW&h@@ﬁb@gcySdikaﬁfv‘gﬂ{@ﬂHddﬁ@na{l Gﬁfe’ien@@t‘idnvs@épb on.
Exan'p e 7 Derivation of Hepatocytes from Human
yonic Stem Cel |l s 308] Cultures of hunman
lﬂzéﬂbr thff%t %aﬁfe%eeéqllrlgnaﬁv@ﬁ@f &Y Re-dprrfegmplg, nicotinamide, members

undi f {erenipitah@d itchlditd BGIEA N, hddON SerliMalRinmin, Ff¥Sbers of the
accordi ng to the methods described in Exanp lI'e 1. After

cel | sfig® ]@Stmo‘gb%%%ﬁ?fp%matel@ttﬂéﬂ‘t‘ﬁécﬂ@)’ﬁh\ﬁ%@fe%r?@édBBo
DVEM ﬁ%%le\MlEIh gsﬁia’: ﬁé\‘ulﬁp@%@{h%&gr (ﬁ’@f 'I\ﬂ)nglAwﬁ; dlgfgtgntlatlon

I
ng/ , and P I's were cultured in the presence o

act i vfathA(CﬁlaF -Sséven-1fayl. ginfager like neatide-k anddt Gﬁi‘éd’tl agdtlh,
activ : r :gqays
i th EhE TR IEE SIS, DGR RENGE ol e K
tinme, h@l’nr@nc;elhslubn wewwsthl@wesltoedm lasmldocgammeesthafolmbeta

v e SRR 2 BB Koba AL R et ER e R e
obser vl@ht@r?slguhrae fdr?ﬁxamﬁ]eﬁﬂne‘a)/leﬁ@penmhhs fc&sl«toﬂm,rbéaslBuuyrate
t he absenc A. This was further .i.ncrease

by obg Gerskel B . Refin Wyt HRRd) Helol Shat " RASR 50g,
t oget hehostdtines, Qodiaﬁl&uﬁjmg@&S@atddy&tgrwﬂhtfm@S{HGfF) RpliifAgvsine-

nepat SoRa MELERENR R S FAGTTRE ralrRaRiCued st

abov ealkkividtsG&t 4¥0foe exaﬁﬁﬂil@ﬁy&@ﬁihﬂ&r(EMIS@m k@dtinScyag Srowth
capable of being differentiated intq cells expr essi ng

mar ke fSOf P a PERKpRfPESIR ity oine INBHAY SEGEdS E anpl e
8 Chap El%isza%obﬁféd%fotéd?m#mﬁn Reent dnictcapenoee) |
Li ne [0310] The quali HO cells was nonitored over
time Bipteasoaaiakipitgys. és@]@%@g@mﬁ infbitgesywpig hefgghre pdibitors, or
expr essaslnonundibf erentiated ES cells (Carpenter et
ah, 2001; Reubi noff et ah, 2000; Thonson et abh,
1998a%. cel | s exhj bited reci procal expreSS|on of
1024915 ge I dgapt ane othst ybslitiomalfpctpigansbesramiicd by cpyditiqagd media

cel | s phi@yd §$rﬁ%@&réaﬁ%@lﬁﬁﬁ@§§ubl¥h§ Yor eQa[mpc-l;c;S%}d?C 1@5@%4
Tra-1-60, Tra AP antlgens al of whi ch

are char GREASD: CAPAN- LGS Npdht B b@XBGMT&%N?&RIC
stem ¢gls) %Péﬁ)ﬁj(;;]l"CB-E\Téj %L%7£?1F%a@ig?9g%eg SAHSES, t he

expr essi on enes characteri ryoni ¢’ stem
cel | sexagpih HaBG2 fAAFCeXanfIlB; 3000T 31dintcSOHL @11 liggFsuch as, for

REX- | %ﬁlgromﬁl%w?ﬁ% %CE%DTERT confirmng that

t he ce)f
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exanpl e appeared simlar to previously described

undi fferenti ated enbryonic stemcells (Table I11).
w@amdh14ps ot ei n expressi on and Al kal i ne PhosphBCEHES2008/070418

activity (Chem con) were confirmed by immunost ai ni ng.

A majority of HO cells were positive for OCT3/4 and AP

(Figure 14). Overall, these results denmonstrate that

the HO cells used in this exanpl e were not

si gni fi cRAtr{prdy £4! ﬁ&fﬁssnﬁ%?% o1BH R Gepincreatic

| munost ai ni ng, or pluripotency marker expression when

conpared to reports f r omGEEr™ IIBESr at or i es. Exanpl e 9

Fl uorescence-Activated Cell Sorting (FACS) Analysis
02593 1 2 Mapksrreshageiedtico @b@@éﬂ@%@é@dﬁ%h@e@a@ g sl spew e

by 1 WRsd Witk Sn ihBGHPAk QM tiYal Hlar-[(@éthﬂﬁétEﬁstlg)épfh@'§§ncreatlc

solution (Invitrogen, CA). Rel eased s were

r esus pestederen lingagaavainusio by igantifiedt Emse markeeﬁﬂatl e ssed to

medi u%n@'ﬁ]ﬂ éﬁa‘?%"c@ﬁsetge F&‘fl iff (%Blrd'alflfi‘é%{h! tﬁ@gre&g fn%’}ﬁgn m(ve

washi ng and resuspen |ng the cells in a staining

buf f edificeentgited forngquife tROpBBAIcsGhaBoEEtidolithe aicdatic n PBS

I(:gi ¢ el pt%? }n %ﬁ%ek % Eﬁg%lc %E(? e %n]?u fincd g‘% $%Cl\ﬁ§ infgkersyinclude the

g- gl obxyressiof 8f greay n®d wdnsoiptioAlfdcquotush ésa;ﬁqaremaqnpiatfﬁkw

105 ¢ d th either phycoerythirin

(PE) giﬁz%lop yt%@@gﬁg%ﬁklm%bconjugated nonocl ona

anti bodies (5 m antibody per 106 cells), as indicated
[025H Tabhecfficignayrofiffenendintianmooneutyereticph by mlloyn@mtrbdj@tjgell

gﬁ?lt Lgécpsulaltlro]g uoﬁésj ead el g R Q% %magn 1b0(§/())t[}}ép fpe%{:aﬁi} recd)gn ?sya

Wi th spechnsarkyr @prqmgayedlsmpnem@ymarl@érb chanetdbiatid effibe

with anti bodi Sqler e gﬁrfor med for 30 mns at 4C after

mh|chp?ﬁ5mﬂ%?}§ Wer'BiREshed with the staining buffer.

Sanpl es that were stained with unconjugated prinary
[02&24t i bﬁ@'ﬂ@ﬂs fue pecisingebptatbnfod prosgin adidivcle@nald BOkers s at

4C Wi t cond PC |
ant 1 oS P EB N SERL T e e
ant | bfbdb@strﬂsaﬁbtas‘é\@slvﬁdrase&ﬁam reggtien [ET-PER@ N eathern blots, in

Cur 1 2o o dediond gt Pl PRissTh i PRG-I Ry

(1 SDoggmcé@nm)sum@ﬁdn@ma im@Oldagald sagh af | eaéte ¥
event s no yt ochem str S
seedeamahm@lSM%Wl agRdysiy @J@fct Pt swégteﬂﬂéﬂ%m?a iglfor

Wit h AherReartad: arcrtdsiK deintaer celd) bey@de’t@Qtﬁ&l sis (FACS)
tenperature. Fixed cells were bl ocked for 1 K room

t enpefat-Grée RAlOR apgEres. Usngamghabissh Orlphpraon MRH%N%

/0. 5%y b to %r&@@[a@%ﬂL&ﬂ%‘%ﬂoﬂy@%?%@@%{} overni ght with
primary ant| bodies in PBS/ 0 S %o normal chi ck
serum at 40C. list of primary antibodies and their

10233 ki FrgereRlpsafi aafﬁ%odg?ﬁ ased dourfletestingagsrtain prpteipmaghery 35 Bged

washeg, T4b1EBS/ @ shokie t%%tedftw AGRAE MtibSEEOMARLY to the same
anti bodies at a 1:100 dilution in PBS were incubated

wi th eerkes thasarerreqpgnized l@b"ﬁ? ptthedien biviedein Tgblg A available,
bi ndi Blgcan‘t?@?%agy d&@ﬁpé@%ucﬂglk&gﬁgarﬁﬁ%& QRSIVBEEGpLI&
primary antibody

was om t
for assessing expression of markers in the cells isolated in accordance with the
present invention.

Formation of cells expressing markers of the pancreatic endocrine lineage:
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where the primary anti body was replaced with
correspondi ng mat ched negative control i nmunogl obulins
wa@eoohledsanme concentration as the primary antiPOOUSR08/070418
St ai ned sanples were rinsed; a drop of PROLONE r)
(I'nvitrogen, CA) containing diam di no-2-phenylindol e,
dihydrochlorlde (DAPI') was added to each sanple to
unter-stain.the nucleus and to function as
10238} - 5%%6@@35@%@%@%5%@%}1%Oﬁ%mnpé*«at%ﬁ @f“&‘ IRFEsNn
Conf ogal bEGiffeRBBatbet intd RAMSELRSsiTh FaASFHURSa€tBIidBS the
Japan) and a 10-60X objective. Exanple 11 PCR Anal ysi s
of Un a?rxqeévce?ftdp%rt@dm@ﬂe|b§ any3gpd mhe &% OF ey g thod
puri f hjgabdc@m thansvaPNA synt hesis. RNA sanpl es were
purlfled by b|nd|ng to a silica-gel nmenbrane (Rneasy
CA) in the presence of an
[OzéﬂhangPr "ff‘é‘ﬁ?]& ‘i’i’ilh@"?rﬁﬁlﬁﬁ magges OB?ffa‘Ft%fHS“F Of heRavFrasic
washi Bgioli@mnf lﬁiwgeqn@%étcﬁﬁ&r@ﬁﬁte% intd e e rhatkéer
purified using a TURBO DNA-free kit ?%@%%%%; INC), and
hi gh- gigceyiRMANGRACIEHISFIdpqIE Hngage dreorhng tyithy laetb@fid
puri t i MELe8 iRBSLRSEY: HY NAGRBBRELDRS) 2& el%% 981990 G®).
spectrophotoneter CcDNA coples wer e made from purified
NA using an ABl (ABI, CA) hig capaC|t¥ cDNA archive
l02§ﬂt Forsxamplressils ?’i%‘éSlP@F@aﬁﬁfﬂ th‘F‘%tértlﬁ“(ﬁﬁ s grancreatic
quant p{RhEKERAS a>f§f&thelunffﬁélala%hﬁa%meexglte@stufgdmarﬁérk
reagents were purchased from Ap Bi osyst ens.
Real - thamgetopsse ¢fdherangigatiogadecriye ?lfl%ﬁg?’aéﬂ cylug thheellap
PRI S
UNI VI\E/KI%{{ Aelegg:R a%&&%%%%%e &%{?Eﬂ %an'?é/ﬁc ehtlod g—ruﬁ{s!e}% dh th 20
ng of medwarcoatainrri3sPT betexin #then reopaing theanddiumm
vol u [ ' l.i cate
o coryiuying BArT EaEtai SR iy alitfinl et
FAM | Hbéllumtoifté\@ﬂgl‘d(xm)qm d;),ld@§ v ¢1GfS edin etample of this method is
conce Iratlon 00 .n T el , Qf ression for
each 15018569 TR re legte Nl ?gecﬁ%sl&‘hdga % iman
glyceraldehyde 3 phosphate dehydr ogenase ( GAPDH)
[028Tid 0 g Emroxemplerdetlnbxpseug owusdeys cievetiytie df thy pAppdatied

B 0o B R BB AR Sl ST

UTF- | clfaris0BiRd&ar panBeaticlen(lbis 00 Bn@@p 19 )cpltGimyribxdetls 43

15076 it (B OB s 8T TRRESE OBt

GATA- ﬁleﬂlhﬁﬂﬁiﬁﬁlﬁ@%)(end\:ﬁ X | then(rtB0GAS S %ﬁiun&ﬁﬁ?aining exendin

(Hs00 AFP 00173 Br.ac ry. :

( Hsoogib%%’é;eq“%%é g’ﬁif 411%??19 Inpg lu@a%tﬁl}{@%@%‘ﬂ%lz 1@y

PTFI aaddi3Q06B83%28Mplc DIOMB nidisfAQ3SOAORY in DENmMBE et al, Nature

(F500159598) I nsulin (Hs00355773) and G u2

(FBOO?G@??@)WﬁSa%FW priners were designed using the

PRI MERS program (ABI, CA) and were the foll ow ng
[0258jque REESamPeXdells eWﬁmlﬁﬁlﬁQ& Pal¥atid ) |,

CCACCATERTOOT SRR RS UE @‘E@‘t}aﬁdr@o 85115 cApiegynggparkers

i niti aharacwlgmﬂtmbaa&reﬁmdé&rne Zindigh, yQult@nedndeen950C

for 10 min, sanples were cycled 40 tines in two stages
- a d@ﬁ)&@sglp&magﬁrssqhérﬁctg]ﬂstg of) thepapereatic endoderm lineage in

medium containing DAPT and exendin 4. An example of this method is

disclosed in D’ Amour et al, Nature Biotechnology, 2006.
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15 sec foll owed by an anneal i ng/ extension step at 600C
for 1 mn. Data analysis was carried out using

WOENZAMR(S ) 7000 Sequence Detection System sof t F/ES2009070418

each prinmer/probe set, a Ct value was determ ned as

the cycle nunber at which the fluorescence intensity

reached a specific value in the mddle of the
ponenti al reghon of anplification. Relative gene

lﬂzéilpr e & BAMPleyeE IS CXRETSENG HRESTSAIMACTHATR §T hy gancreatic

conpakgfotdéh [(deagBirOActheRiffatatatedliRb cORGRPLENY Sarat e,
t he endogenous control C value was subtracted from

t he gehfEackTistigiefdherancieptiqegdegripg lipgpge.dw|culure hegelle

( DCt ) %&r&aﬁg RAKIR dhél%é’telfi's'ﬁ‘é lémhe%n&@aw ‘é‘ﬁdo\ﬁ@% Gth&lihat ed
assum ng fication to be 100%

ef fi crr@ﬁl@yl corrﬁaﬁlang eefalt Gvef\é cxa ealsthiy npedljodts digclesgd g D
cal i by aryotype anal ysi s
[0316fﬂ¥ﬂ£“%§?ggﬁiggm%?miggig?#é was determ ned by
standard G bandi ng karyotype analysis. A total of 100
[024Q) apHee 28iseeefdle Rieseal iBveRHgceldy qupyspiinsegankern ghargckeristic
Labor gt @& Eﬁﬁreaﬁ@&dbderﬁlqmggge%@ﬁﬁﬁ& RREET AL RS cURN €
found in I's analyz Cytogenetic anal ysis
showegxnrésaing tagkessethprgctprasgdic of g pardreatio pidocripg lingagw v mes
and a |
tr@lﬁ@'thectlaflso&ggeggg% %%ﬂ%grg cpﬁgctégﬁc gﬁtﬂﬁéﬁl&tﬁ% 9@&108&&

a typical “karyot rom t r oni

st em bedage Withe f4e@r thEx atrblite the N dithnagna Bmdpajtordayc TBe &wtor that
Cel | Lt n T] t t

Bt r S R R Py W bRl TR

cel | Extraedlutdr ,reclcﬁtpr axlctriddivelertbe tabtoamag dlhfhlt(ﬂ‘le Mbﬁgichl

R h | |t d
acoor TG DR LT PG Bt i Jotn SR g oR
i nsti tuuﬁgbmsBﬁﬂ afdlementidltheSNyel €gieal krinsd edliod Pathidbhs & ithin a

enbryo i br obl gst F) .feeder l1s in ES cell
e R Sl Ry R s epa ey i i) i B esorsing
supp! ereinmedpykhht@0kBPoT k&llt@rnﬁﬁélly Nthé @eﬂls AR R Mikatcd A0
nM MEM nonessenti al am no acjds

bet am¥¢AHEREAFOIA! temww@megm% bwr?%edzﬂﬁgmuﬂhunan
basi cgyfdpRiRBl-astingeamt h factor (bFGF). MEF cells,
derived fromE 3 to 13.5 nouse enbryos wer e
r chased fron1Cha s Riv MEF cell s mere expanded
10261 DvEpSED BWP@H‘&[W Brih et hibtin bi%C#@gna F&%@aﬁlﬁv@y isay-
2mM gkdétcaddt Dfibidh oin bAO c b IMEM NN LS&LA sk &lhidt RASBenzyl-
aci ds. Sub-confluent MEF cell cultures were treated

with PR @rﬁysrﬁarl?ﬂmth%@hﬁle@ﬂogbgwayl)éﬁ 3- reﬁbyléuwlre@joam@fl
3h t 0 RAYBSA- § Bhdny ety § cABamic DR LFBRBH Bl s L-
pl at ed é% %% CE n%% ozﬁo 1€gbOV|ne geﬁgtlncogte e
di she835.48F cells from passage two through four were
used as feeder |ayers. Human enbryonic stemcells

[02B212t ed 038 48ERag 8¢ Liscl 8EH&ncRYBESHIYE hBout Bl LM B db&kt 180161,
in an atnDs here of 5% CO2 within a hum dified ti ssue

cul t uireoqeﬁe@@@m@nt LiffénA 5 ripedad Acoqcaplgrtion iohehoat §Oubl.t Iy
7 dayén@&ﬁ&)ﬁmpénatu 6@458@&@@a&'&5&/&%&ﬁf%ﬂa& CURIC R

treated with I'ng/m coll agenase type |
embodiment, L-685 458 is used at a concentration of about 70uM. In one

embodiment, 1.-685,458 is used at a concentration of about 60uM. In one
embodiment, L.-685,458 is used at a concentration of about SOuM. In one

embodiment, 1.-685,458 is used at a concentration of about 40uM. In one
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(I'nvitrogen/G@BCO for 5 to 10 mn and then gently
scraped off the surface using a 5m gl ass pipette.
w@zi0bm124e8 e centrifuged at 900 rpmfor 5 mn, BCMUS1VE8/070418
pell et was resuspended and re-plated at a 1:3 to 1:4
ratio of cells on plates coated with a 1:30 dilution
of growmh factor reduced MATRI GEL(tm (BD
Bi osci epc wer e subsequent.ly cul tured in
VEF- c & le%tﬁel&%%ﬁe%ﬁds St ereERR ?fi?%sutﬁ&}% Ipees
and cehbaBRAASE cRASTAYaGdANa MNERIGEL) snabadophMatigsnd Or
at |l east five passa The cells cultured on
MATRI @h@(ctlmntvﬁvé@ ?‘%Jﬁ Pvdaye praseugler Wi PRUd8 Magenase
IV (Invitrogen/ d BCO), Dispase (BD Biosciences) or
[0263]ber aBéhc@RbYiiEhchiRae Peosedt Mventionaipli@es knethod for
Differentiation of Human Enbryonic Stem Cells Cul tured
on Ti SEGEEHng P LS ST PRE ke SUEr SISt OERE PRCERTGI ar
Mat 1 i ¥ndo@erRefideRdd into@ cFRNAPESEY fhdtQ R dt@stioBr BE pancreatic
enbryonic stemcells to definitive endoderm was
car ri elogiie lisager eqpsiydicyhed®s of:bed i n Nat ure
Bi ot echnol ogy 23, 1534-1541 (Dec 2005). Briefly, H9
cul tures, %ulﬁﬂ@% 0NisRpBLsYhgbRark@s ARYACEPRRd MrRRCYANYRAR
exposed t oDVEM F12 rredl um suppl enented with 0.5% FBS
and 100 ng?‘\‘iP catlingdes, mdf or two days, fol |l owed by
treatment with DVEM F12 nedi um suppl enented with 2%
FBS and pl0freitgfelthe @0t iwith @ fadtdrAA) ifhits @k Nasdlehi didranad
three days. H9 cells were cultured on plates coated
W th grovvtEP?}f“é?é’tor reduced MATRIGEL at a 1:30 to 1:10
dilution or on regular MATRIGEL at al:30 to 1:10
[0264] ut A@p cafh@(pﬂisﬁh@ﬁlaﬁk[élgs %ggr]@c&irﬁdg of ﬁhg p%ﬂh_eghéﬁﬂlldoﬂé}ﬁl lihefide
at roomtenperature a t he cul tur
wer e Hr8I4PXeHT dyiereAtgne gy preéSl&%\aﬁ%ﬁefSﬁﬂarmwtlaﬁa

N- cadh@ a i r&XiB ERRSHANIRBEL RholtBiR metiolE TRCRIIE Hay 5O catdd
SOX- 7 XI phaf et al é)r otein (Alg CXCR4, Brychyury

(Bry) In Gemebeditmed medipm, nglsé@eélunampmmd WAIIBW

and S@ﬁerﬁa@eﬁz rRgendas) I?estre\é{eacf@ge%!lm &RdRdenm Mkefivoly,

whi | e GATA4, "HNF-3 bet'a and SOX-17 represent definite

endodéereehremioeesreagd in @gtumppgplerpggedoXtRerwe pr esent

markers of primtive streak. Figure 17 depicts the
[0263P" RS RAnBb itk RY tHa A%buér ﬁ@ ‘N%tc‘l‘(% n§1n§g‘ p&vaJ 519

I ncrease in expression of 4 by ce s cultured

pl at esccoateat edhibafiot. hlnwahmmatt the Fscetetade inhibionisds- Benzyl—

conpar, | owe t|ons f T EL .

For © nEi - PR R b Rt R S P B
ef f ectRahgdiony-f-phemipcatyl|ahrbdmid Adill teviebuey lode vy kabvisasds
conpar qué‘%go regul ar MATRI GEL. [0320] Figure 18 shows
the r8 ime PCR results verifying that cells
cultured on plates coated with a 1:10 dilution of

[02BTRI Cidccdlh oxpecksiag siageirs dhaaoteristjorod giglpahdreutic @hdoderm lincage

cul  uP BT R RIS b B SRRy ot gt s hou

one to about five days. Alternatively, the cells expressing markers

characteristic of the pancreatic endoderm lineage are treated with the factor
that inhibits the Notch signaling pathway for about three to about five days.

Alternatively, the cells expressing markers characteristic of the pancreatic
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M croarray Analysis of Changes in Gene Expression in
Enbryonic Stem Cells Follow ng Formati on of Definitive
weoaodexses [ 0321] Total RNA was isol ated from tPEI/US2008/070418

foll owi ng human enbryonic stemcell cultures using an
RNeasy mni kit (Q agen): HOP83 cells cultured on

MATRI GEL -coated pl ates and exposed to DI\/EM F12 medi um
suppl e ted with 0.5% FB 100 n activin Afor
t wo dﬁ%gm insscss, treaedary ?Petﬁ? Afhof Hha it?Pﬁ Noisdisigppling
suppl gmmi r WMduhfivd@kBS and 100 ng/m Activin A (AA)
for an additional three days H9P44 cells cultured on

VEFs and ex ed t di um suppl enmented wth
102671505 Frsesl lmﬁnﬁngﬁcmf 5& }%\2% Notsih SR ineRPE 5 1 Biie d
by treathRBtnnMidP Wrﬁ%nﬂ@tﬁ'tﬁm §ééPeQals@ﬂﬁﬁHn%ijlsV1ﬂst1§En%y@

FBS and 100 ng/m activin A for an additi onal hr ee
days. 4o }Sot%baﬂnﬂy 1-2pbénetrytarbainagl)-i Gédn@ibi’lblstybhrb@re@b’ Ibn

MATRI
VeF- cond TBhan neal i o e AN R yenas g
cul t up&¢isn ES nmedi um [ 0322] Sarrpl e preparation,
hybri di zation, and inage analysis were performed

cor [

(02861 ﬂ @9 4F§mta Be %ﬁﬁ%@gﬁtﬁ%ﬁﬁﬁglh&% boHS o,
tr ansimmmbodnmedate%aﬁaﬂi psisgl atasopentraonetahesi HigM. In
\C/)\AT;] IV Z(err%bgr%o;t LiL &S(%X%us%g ata Sslgrl%%‘selnl[:r;lrttl%% ogvfoout gé‘ﬁ% In one
t he dembelimait, it 6&3458emnsdwa$ccﬁmmanedomomqopm In one

cpr o SBPERHT o P SR e uadef ERseu P LT Dol T e

al ongembddiméMe 683,45 iatidcdnt @ctelfcéntmnam)f dpeiitsegnl. tiiene
i nes a e de |ct n Fi ure 19. Sl i cant
di ff eFIE 821‘3@89% 2k} SWCB‘E %b%t Quiplpgne

wer e emMpddiabRdl 983, Mp g 0l WEss SondéntMasi aNBButB0HMANN one
F-test with adiust ed P-val ue (Benjam ni and Hochberg

cor r eBnpshimenis L6848 ipHied abeﬁé@ewaﬂﬁn of B5pUIRM.- éapve
vere pRgdidled, 1884 0k 2@l Soncddlién &f\ébblhtslbﬁMt he
genes that are differentially expressed wth
difference at |east 5-fold be n the varlok

102621 E81Is erpEessivg Fafkers é%ar?%qreﬂepﬁtge paeirat Qe dpdramdiarass
that &L bsireidd Wigpantidayt &%@f@ﬁ@@dl@bmﬁl@owﬂa&trﬂngﬂﬁhance the
standard error of the mean (SEM for each gene are
|i st efprmeticarsicellsigpiopsieapaken sharasteristic ¢tharrneiepis oni c
Stem Gelobdnd@chsy @Qtef.}{&n{félﬁ ShEat G LME %thé“&ﬁﬁtfoﬁ&l%%a%zd
w th MATRI GEL(t Defini tive Endoderm [ 0323]
Di f f ephangeghs pygli atlemgf thoaslls cxpresringandrkers ehaghsteripfia ¢f e
endod [ j I 1y
R G A G A S
Bri ef Fyrthephe Weastome ethecalditonsldedednarengrrontite abdiet ofrthe
reduc T [
ppr o ety g Pkl e PGt tpegec
DI\/EI\/! Folmedr’eﬂtha megwdpbisheprieedt ind ¢ritiod (GRAHE Bﬁeawdi t4®e, or

activ R&D Syst ens for two days

o ooty h psb RS A bR PR A R R R errent ed
with 2% FBS and 100 ng/mm activin A (AA) for an

[02301di t Ebm&lleastrmaeeddiawl factor aday bs frseeuplat nientiaapldesmembers

unl ©S3r "P(I}p—%rfaml Yy, inc ude mg T(g}hb? 2, and 3, serum albumin, members of the
fibroblast growth factor family, platelet-derived growth factor-AA, and —BB,
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treatnment reginmen will be referred to as the definite
endoderm (DE) protocol. In parallel, H9, H7, or H

w@eedbsiaes t ured on MEF feeders were al so exposedI/Us200$1¢70418

same DE protocol outlined above. [0324] At day 5, the
cul tures were anal yzed by FACS for CXCR4, E-cadherin,
CD9, CD99, and N-cadherl n (CD56) expression and by
real t for SOX; a-fetal .protei
(AFP) P e PIEFYR HY nygreﬁ yctorg(é@%@ o™ %ﬁrentl%ﬂpn
bet a, fa@fb@(@ﬂ%b A-Boand, S6d4pdn mfcij Rﬁ@amﬁdl P-Iand 11),
vi sceral endoder m narkers while TA4, HNF-3beta and
SOX- 1PLPId &t 2 mimetabady. Brradiadr Fatineie R@ﬁdﬁagﬂﬁlafr@éc

Bry, anchofXGvbliA wg%&@ﬂahe raglrolﬁﬁﬁlsmfmcemsmet btﬁﬁloﬁﬁﬁﬁ@lﬁeta

[0325] H-lines cultured on nouse feeders and exposéed

t o t heemeptpetbangb spideragy,growdh fagton(BEC@h gaptria prdl sjopperof
DE magkeics ahd a?W&%ﬁbf%%@ﬁly hddinEASKolif 9 Btyrate,
20). There was also a Sig cant decréase in

expr esdivon bgfcclulad HEY, |nngg1ml nletme gtpvith Estorrpatialwi avric eid,

B T

si gni fj C&Gk, NGt EpUVaD.i k), DR adéBR hiuppleecein oibew, A ), steroid

mar kers_.a ed to.,untreated ure 21 anel
- andeg TR REPiee iR, o Qb mory F RS
H | i néstoc (KGHY, mekh«spfl}ﬁl:‘cﬁmﬁ Emalyr, bovihd pituitey e&mdldt usletd on

MATRI GEL (t 1:30 dil treajed wt
tot | nheEis bt rav e BR3IA Do Rl Eaon ki Shoe
expr epstason@f inkibftérili notch Hative thiibifo Yokl dgdhOg inhibitors, or
particul ar, the expression of CXCR4 by FACS and by
r eal - EQTHRNERS ‘%ﬁ‘? gl gnificantly lower for cells
cul tured on MATRI CEL(tm) as conpared to cells cultured
[02311]f o UB€at@euor %ﬁgtﬁér dddixtoabll féﬁ?ﬁ}leﬁyﬂ)@()&hﬁ[ﬂ&ﬂ R codditioned media
efinitive endoderm.markers foll ows a gener r se
ot t ePtelir FORPEG Cy  daRunh ot gt G & TR FeE
gr eat 8: CRBN46%), CKPANE EQA TR RO RR)79), BxPM3HAGWENZ LR -
cells showed a_significant increase in CXCR4
expr e s Y -HAR SR CR LD Odh denayic celhibees syghias fohat
i nal | cGAGRS HepOE (LKOE KBS HIB- b5 ottt wanl {PWREs §ueh as, for

cells cultured on MATRIGEL(tn) (1:30 dilution) as
conpafednio FEs 't SAEGE Nor €Lt L house enbryoni ¢
fibroblasts. Figure 23 (panels a-c) shows the

real - t i NBeRGRAFsblsteSpre RO MBidr-Naharhi@isac e PRRESkic

i ncrease in upregul ation of definitive endoderm
markers in H7 (Figure 23,.,pangk iigdgeand HO (Figure 23,
panel b) |ines. However, H (Fi gure 23, panel c¢) line

[029/?]0\/\6 V1B hGrak @RYR o f BRI ©Y Hie%tah&’@atl@ fen(ﬂ)%flhé’}l'lﬂehé/@are well
endoderm mar kers as conpared to H7/ HO |ines.

Ex anpkeowirzto thas¢ glyilkkaskin g agtnanskadpitiena nEﬂmeﬂtaéteS‘tt@mf the
Cel |
o PR L ORT S, L1 SUrrhLe R e g

Li gandsd iy fundirm ticht tHo Al tmdy«ofmcardsltoe mithehd presqet igvention

cultu ; , di [ . C L.shes

and e&%% Sdgfgar%\ﬂglgk/%é&gg tl’}%é éfl‘oé%tlgé J:hlé}acf%mtlc OQ%e%Qngea?tg
endocrine lineage. Pancreatic endocrine lineage specific markers include the

expression of one or more transcription factors such as, for example, NGN-3,

NeuroD, Islet-1.
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suppl enented with 0.5% FBS, and 100 ng/m activin A

(R&D Systens, MN) for two days foll owed by treatnent
wowrab/oDVEM F12 medi a suppl enented with 2% FBS pemudmos/070418

ng/m activin A (AA) for an additional three days. In

sonme of the cultures 20 ng/mM Wit-3a (Catal og#

1324-WN- 002, R&D Systenms, MN), 20 ng/m Wht-5a

Cat al o 4- V- 010, te
lﬂzvﬂt 7%38@5% POgRTISisO8S %F}E%Oé%sﬁ %@Eﬂ@ﬁgﬁr@ﬁ@ lw%sm (Qpthoss
ng/ M iR he(dea bt QoS AR Mt dhdRctefRéde @M&tﬁﬁd&ﬁ dméd@:
was added thr ou%‘ﬁout the five day treatnent, Fig 24

depi cftFRHOdeddtified tThespagrrkery panippiag] @epnim hijahe cels

endodgEdR Ciflabddk @nbdwith e Bfe%‘éﬁ RRen®h Ha{zegéﬁff&‘éﬂﬁaﬁé‘& b abdue
of (a) AA or (b) AA+ 20 n Wht - 3a. ure

depi cths prdpertisx plagastaristic foﬂ?maﬂzhhmgepﬁ\egl ea@%@pegﬁe or
H7 P44cha§'a{é@er1's_{9cp 4&11!@6@&56)%%{1&1{ @fcbng Br %E@a%%\nm fa&tof‘s sach

di lution) and exposed t pr ot ocol
(Fi guere fo_I@xarmdnéﬂdsl Epaacrrdattst)anéd@bdew&‘iﬂlomaot(omggwlé 12@2 2,

Paoul RSP e TS ARAP b it gl 62

conparmdng @hddE Thebd wapgirition ddceods ak tall Iemblsberdunﬂpl agisfor

Plegr_ Cd%n‘u c}_a,%ﬁlatcf aetn cfri]:r)l? 'co‘cg‘ss. .{?i?,geg %SE@?MEQ\%PM? %&Vlews Genetics
treat edSMGBE (200@))serum + AA +/- Wit |igands. For both
H ines, addition of WNT-3a resulted in significant

e T L e B
on expomdsionrn of agdef(suah b Mearmbakm)l drampreifikdlysecogriacyd e
18 Differentiati on of . Human Enbryoni ¢ Stem Cel |. s
cul t uPSF ERAHFLIOESE Y Gy %%ﬁ@?%ﬁ%ﬁgqaéa&%ﬁﬁs%d the
MATRI fadcfeiatiy émalofdadfei linkideV @xltEﬁild@\('HBl’ fifie eE:'ﬁoﬁ@my bf/ﬁfféﬁﬁ@tmﬁ

Wit - 3a gfcﬁ % HOP46 enbryoni c e][ln I.s were cult
o AR PESHRIG ba ot N RecHHisaed §SLepalarion ored gruch
expos efladtidodIViidt Ege&mrﬁcy ﬂémgﬁu@spé FORNH Qe dkPrefhe & By E@ﬁ
100 ng/m Activin and 10-50 ng/mM WAt - 3a (R&D

Syst ePreSVRg HPH?erSt%aEFSS}%ICPBFhe&ﬁ@H lig§ASer eat ment wi t h
DMVEM F12 nedi a supplenmented with 2% FBS, 100 ng/mni

[026%]:; V'Mazth%ld( M)isseﬁﬁh@ ei@e%&bnﬁﬁbtﬂtmﬂ‘fﬁd—mﬁ&wf@fd rAdrkers in
a 1t Qonha . ntr cul tures wer not . .
tr eat 84t ue;ﬁdtq% lvﬁfedﬁﬁs %P @ta?@f? dgf? theprh fhese 18%‘5??%‘1‘@11&“&%%

expr egstd trAfsclplaRpoRihcACShadt resl@i¥n RTPCRINADSRNT&S, 0
Wht - 3a, b) 10 ng/m Wit-3a, ¢) 20 ng/m Wit-3a and d

50 ngFZFH Wﬂm@am (155 ¢ eCuEnb Rowcek lwaolesalaltlﬁ@logy (Ausubel

eXPr eg&j OBisOh00FX erﬂ@@)) \éﬁ& Mmh%assla?s GPIhy ast,
addi tion of 10-50 ng/ Wit - 3a significant I y

i ncr ea@@w®ﬁ@0hm@@n@V81@£@MI%@%mﬂmv@ Wettprg blotting, and for
Furth ffaliRfsGhat @%gllcsés Qﬂleﬁ 1n%agt %gé mov&pgyto\ﬁwtry%ﬂaly}ﬁ§ (;%%S)

effective as addition ' ] - 3a | -t1rme
PCR r éseletes HaFioguiné Lag:, Upaadintibddigst 4d-aboatory Menual, SNew

ol at o4 s CRegrrg oo ERRFALE PR TG ( oy For the

first 2 days of the DE protocol a range of Wit 3A
[0276] Examples of antibodies useful for detecting certain protein markers are listed

in Table IA. It should be noted that alternate antibodies directed to the same
markers that are recognized by the antibodies listed in Table IA are available,

or can be readily developed. Such alternate antibodies can also be employed
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doses was used: 10ng/m, 5ng/m and 1 ng/m . Figure
28, panel b shows PCR analysis of the DE markers after
wG2aaps4ef treatnent. The nunber of cells at tPeT/Esog670418
the experinent is noted in Figure 28, panel c. This
indicates that cells are proliferating when higher
doses of Wit - 3a are used. Extension to 5 days of Wit 3a
treatpent (5D) had. little effect rkers
and df % A6t FRTCTT Qg qrﬁqleﬁléea@ﬁs galkie Hu%%rﬁgnce i e
(Fi gupesatBinviapgl c). These data indicate that 10ng/m
Wit 3a for 2 days is sufficient to reach optinmal cell
expansion and definitive endodermdifferentiation.
Exanpl e 19 Differentiati on ¥ #iffan Enbryonic Stem
Cells Cultured on Tissue Cultur, Substra e Coated with
[02ATRI BRI Lo heerasHt i TRrRIGERIBY %I{lqﬂm OFfalag & gtent
GSK- 351ffdﬁh%\hh’oﬁ106r 4t 633 delfélolﬁﬁgj alypé 10digsak] Thk hialodt he
ef fect of 3a was throu t he. Wit pat hway, a GSK-3
i nhi bmvelrvem%tu%%@mtw%ﬁti@%@éi flﬁ@reéamtth“e%ihﬁlﬁoé?‘@ e

of Wh pi
oL SElsPA R PO SRR DDA SO
(1: 10intk 4 pdticotn) and exposed to DVEM F12 nedi um
suppl enented with 0.5% FBS, 100 ng/m activin-A (AA),
d 1 I , -
o0, 3 ARSI O oo PO LS
with Mmmgi@mnerdat asls@fpbwdﬂmm,érdpw tihb@% ABS, matg!

ng/ m 0 r.
I X (C}:{thlg %Sg#ﬂ 5@%@6’%0@@ gtm%c %ﬁ)s glf%% @ﬁrg%%néuggfgl tclglgnlg
t hr eevidaysto aBoretifinbage Lntl umhplantivertke dolle af gidcalli linkadednto the
serum éﬁl us high dose of activin A +/- Wit-3a. Figure
29, pBHEPta depicts the expression of CXCR4 by FACS at
day 5 in the absence of Wit-3a or GSK-3B i nhibitor, b)
[027910 n g‘/am)romette K373 pa@}ntt&@ﬂ@fuﬁh&r%%ea Bith pharbiateuricdl )(gemh) or
+500 or X +100 K- 3B
bt bPPETR fyﬂ 8 et 481 oaiegf e o0 p?a@}edﬁ%s@
nM GSKhé’sBagdﬂlm Rdyt iQElud oXfdr @karﬂiﬂy snsllmz medirdof the G
GSK- 3B i nhibitor IX for days 1-2. [0331] In the
absen&anibyf ingidingd GrBlal, m3nh@m@@@gpmhp@m1@r®we2 -3, -

e N e S e
i nhi bil¢roed giogitl facwakA, ynd A3B.adadct richelasmabiasulio ora@XICR4

posi t &‘ {%r EIgFI Ic}%‘%rowah(ﬁ er t‘i%a’tlog gac‘t Ié@l?F %f 1070 QMOGE%RTBB

i nhi bi vé as additio

of 10@asth1%KetBBlail odii- dlnrived gI‘bW[h fatrer (é/fEGFr)g)lému@ﬂmy

perio ure 30 de s ressLon o

ot | npideistE sRepiiFRa Plibr PFmASp el &R g Petugpy o
and ( pangie, Bjcoti@Rdée, grld®n [IRSBDidEI @JIEIEI)LﬁlddE@LQ’t-BaI{dme
outline of | ff ntiation, protoco

i nvenfy Iaﬁlboahﬁxgncgﬁgrrﬁg?ﬂl%acﬂ A CHI W h%ﬁngne BEAPK inhibitors,
di f f ep@Atak ableéiamﬁlb%o@@tmﬁustdnsms@mﬂ@p@mmghemﬁ)@eﬁﬁdn
free system ferentiation of Human

Enbr yd 4@%?%%%% 3 Peh Sﬁlaf} aplgation <YAE1 &P ur e
Substrate Coated with MATRIGEL(tm) to Definitive

[02BoydodEhépluripotent stem cells may be differentiated into an insulin-producing cell
prior to transplantation into a recipient. In a specific embodiment, the
pluripotent stem cells are fully differentiated into B-cells, prior to

transplantation into a recipient. Alternatively, the pluripotent stem cells may
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(DE)- Effective dose of Activin-A in the presence of
GSK- 3B i nhi bitor or Wht-3A [0333] HIP49 and H1P46

werppypoaeg stem cells were cul tured on MATRI GEe(T/I2008/070418

coated dishes (1:10 dilution) and exposed to DVEM F12
medi um suppl emented with 0.5% FBS, 10-100 ng/m

activin A (AA), and 100 nM GSK-SB inhibitor IX

(Cat al og# 361550, Cal bioche or 20 ng/| - 3a
for tl}\bg%}]é e ISPt A ﬁ%ﬂ%@%frﬁ%ﬁ@ﬁ&%@%%
suppl @ta@nm@lhemtfﬁre%%t@%qaymcel&&erkg{heke@}ﬁéﬂtVI n A (AA)

for an addi tional three days. Control cultures vvere

eat d.wi.th | ow ser us 10 /m of CtIVI

02B lgar B Rae ek it ety o Pr ekt misnds o
HOP49 al@dﬂﬁaﬂb@l?ﬂﬁc@lﬁ rﬂ@b’beﬁm‘ﬂaﬁﬁd 83 didfrRAils RESrinéll thid\
for all five da lus 20 ng/mM of Wit-3A for the
firstclugters &&if@lay By mil@@d e the hepetie porgpl peip.oAltgmativelyy eells
days
100 n e B2 P IoiSpoPRimp darfholBa I obd, RS, on
GSK- 3Bedrathblsidevecs|oxetiaapsulatasl t progect from hastymmahe lp@pqmge/ m

activ . [

i b PP Blaplet o GRS bt O P ionCHRCEE

act i vimplgntdton sags| lnctludcefoaiaz;mnmé s IB/Gr meglirad payicredi ren8iA
for th%C%fll rISat taV\GDOI(ljla lsll’l’l [S1§ %ne I}I BSG C%/]Fﬂ acaeCtn €S n A for
al | f|vep(§ pf gl7 S WAT 23ROt RE 11T st

t wo detymac}FmgaJmCﬁdnepmmlcketa dis for HOP49 cells and
panel s e-f is for HLIP46 cells. Figure 32 depicts the

d
[ozﬁg]gz Sﬁ’é E{i}faﬁc:‘e'efgl he eaf?e% It 1c§ X%%Ql 8‘38 1ty%81%%§1§1 n{n%& gells,
act i vadditonpl fasto@DsualyAngrowth fidrs 3atioyidane oranti- 1nﬂammat0ry

expressi on of GSC, HNE- 3B nd POUSF
CODt SRR b alpings Rt R e L o
add u @dmlhistrﬂﬁmfbﬁﬂ& celts. e certqin abbalimanitd, Brofuitly fac@rsnusgrber s
or it is roblem |t appears .t
e bus P BTG SRR fraEr TR et conche
be obb@tdf@idoytbyld@gs:h&g cBlls dng/cRposed toARe adindista@ dt11sQh situ.
Wit - 3A or 100 nM B i nhj tEltor | X. Lower dose% of
act i vimPIantEeels £ dP ?4@ renditrby g FYRBRinRLion 0
endod @ﬁd&geﬂ%ﬁ@m &o 0@1}1" ﬁ(ﬁﬁlﬁﬁfefe@tgﬁl'_&ﬂh @fctdib iR n in the art,
Enbryoni ¢ St em Cel Cul tured on Ti ssue CuI ture
bstrat e Coat dW|th MATRI GEL t|ve
["Zgﬁdodér feCéB%ﬁeﬂéPt mplangptio ?e?,éﬁ ofpyarious
i nhi bfat:@)lfs 1haﬁ’&3g B eorﬁﬁtﬁmaﬁ@kds?on\é@foah@mkﬁayy Qfd o4
MATRI GEL(tm coated dj shes 30 dilution) and exposed
to DWW@IW@&WH?%M%H’@%d with 0.5% FBS, 100
ng/m activin A (AA), and 100 nM GSK-3B inhibitor 1X

[0264]at al@é adetb Gk 1nGéHtlbh bek}ﬁlﬁé a fabthod for trd@indQy/ patienWiffosiag
for two days fol | owe treatnment with DVEM F12 nedi a

suppl Erﬁ@n?reaa rigl ?frﬁ%@m%dlatmeﬂ A6 RRpthad impalyey cHtusing A
for appagdidisepadent, %Ef?&exﬁéﬁr%h& anﬁ?éd%ehseﬂn wz#&%?a B-cell

CU|th€S vveretreate W th Cat al og
314- Bin@g0 anREOOSyRtiegrthe cwm)mt@/aihrg@dmgnﬁbn g Fhe

3‘\" O? h n gélmcaﬂaﬁé ﬁlé(lhﬁnfg‘d i bR l[hiscslﬂlblg&{ ﬁ'§or Wﬁrﬁol&n‘ia@@h ﬁgo the

patient. Alternatively, the support containing the cells can be directly

implanted in the patient without additional in vitro culturing. The support can
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| ow serum plus 100 ng/m of activin A Figure 33

depi cts the expression of CXCR4 by FACS at day 5 with
w@200200Q4e8)/ M activin A for all five days pl uspDUSIPOSD70418

of Wit-3A for the first two days and 25 ng/m BMP-4

for days 3-5, b) 100 ng/m activin A for all five days

plus 20 ng/m of Wt-3A for the first two days c) 100

ng/m acti A for al ve days plus 100 nM o

oK. 3 gﬁmﬁﬂ&beua?owa%w AEeRst phewcaavgl ?ntélé)atng/ m

WAt - Baucititd® tRO{udivaBiEd fink@n e tFanViBarfl@dils.e) 100

ng/ m activin Afor all five days pl us 20 ng/ m of

5 t-3A + 100 n% Bflnhl |tor (;or the first d
10 S‘éﬁi’&“f“}ate_f Sﬁljﬁ Of 855 104 IH“WS% gh TIPS BRABLign 1‘“ ©
al | ftlysae gaipfates AUB, Britts PIng tS et/ Bids GEMETRXNUE SphieNin

of defi ni t i ve endoderm markers, .as determ ned by

r eal - PHHEMBCRISHC g nafird nadarialsri the farahofdrtmy a?ﬂngessg%%n

cel I hjd6ged te@ﬁlepﬁﬁ§ﬁ‘&ﬁvo47@1 sthucBdsdhidh hdve bBerPised 8inro
ng/m of activin A plus 20 ng/mn of Wit-3a or 100 NM

GSK- 384 I8t EsEONSHRE OF reganerateiiglogisal tisficoss vagtims tgdgliver
CXCRA'che%@!ctl@ nfs %Edlfcgjgttls@e g%\chPﬁ@ ﬁlltaﬁllg)for w17,

HNF- 3B, and GATA4. Result's are expressed as
fol di nl@ﬁteca@eth@méﬂwdmfrthfmre@nfclemngon Fraguioec@Biptieicct s

t he gﬁﬁt%rlgl>§8[s91§§éd%'i‘U0§ Pgtg { f7t8|f4\{2’ Lﬁ@d@a‘l’&‘i E@ keisg as

det er m ne real -tine ul'tures o e’ human
enbr y Batew 5§t6émll;éﬁ $. NataneS. 8P, &30, Pt Satget A0, 960 dabelthtent
w th Tl i I nM
Corc 3o Polelle 86 B9 0., Pl Ral® 1AL kAR M
CXCR46,5B5823, HNF-P3ﬂBnt abtd, RAIBS. ]Elmd:fshedl)Amhchtipaa@(b4/Q(}6)2753

?Sé(r é§§ e g ]SATA%tS P 22{’;@&85 ?e?lpgteglé—q?gﬁf@sg 6 a3 eTo iO Ic ? s the

gene expression of definitive endoderm markers for
[02BBIP5 3 Ta tidrtnur sappareat@porafied bvithb @pbanmatéuting agént abdivin A

X\';tp, ° ram%K_%ﬁﬁ age‘{%g‘é%%hﬁﬁ"%@%wﬁ%pg )?f %‘E}%r%%%%f‘)f‘?‘mg

HNF- SBleaﬁ[ﬁ)oﬁ?AMrnaﬁtdiﬂy taipharnateuBbdP-aderit OOLtlthe Eated roatoac O|

appear.s .t nduce f tiopn of nesoderm nar BRY
e it Sl DO LA, i Beseseor S BB e el caer oLt

to i | giribexatidal h@hg@bjﬂ' Bd %rgsl&nﬂfs adrjuidni fl{l}élﬁ dﬁ’ﬂﬂ@ g@fdm)r any
mar er as Co ared.t a ILTI1 ON O eacC age

itsel P! FY&WWQE%F plwirebrogn r.nwﬁ YAGXC@%{H%&D %@zgdded to the
Di f f esgpbit @ diRNtherel&ddemfe SR pHafthdcewicaragel S afutctdated
on MEFs to Definitive Endoderm (DE)- Conbination of
Wat - 3§MboimeRy; the JPPQRhs-ingerp ol with gEsyonephprgcetgs. 7

I L-4, c@ﬂ[%u%a{ is 'aﬁ‘ aﬁtpﬂ{ﬂﬁﬁhﬂm aﬁmn&@&’&% cel é@m\w e

plated onto | ates previously coated wth

m t on?@mpuﬂﬁsefbtcé@efir@dé@ Regdnt 9.09.80% i br obl asts ( MEF) .

Cells were grown until 70 to 80% confluency in ES cell
[028%di Uﬁ!‘h& 9@@&@ Be Bito RAA af Bt iohé MEeRAEh RS Dompound

suppl enen ed with 20% knockout serumrepl acenent, 100

NM VENRHS AB b ODHIC Sompring.ciughsas, Br sxaple, compounds

bet a- Hg&g@gtnpg@gﬁgﬁtm%@ng glutam ne (all from

I nvitrogen/ G BCO) and 8 ng/m human basic fibrobl ast

g row h factor (bFGF) (R&D Systens).
[0288] The support may also be 1ncorp0ra ed with at least one pharmaceutical

compound that is an inhibitor of fibrosis, such as, for example, compounds

disclosed in U.S. Patent 6,331,298.
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[0335] For DE formation, cells were treated in the

presence or absence of Activin A (100ng/m) in
w@eodwovines t o ot her growmh factors detail ed bel POT/US2008/070418

G owmh factors were added to increasing concentration

of FBS in a stepwi se manner as indicated in the

foll ow ng regi men: Day O 0% FBS in DVEM F12 Day 1:

%FSln 1 2% FBS in y 3

l0299lca '8 YWEpt Fay ?zlé%%%’&Cg%?ra‘ﬁi‘-\@ﬁh&hléwQPG‘S’!\@HH”W@E%

[ 0336 0rfihdund RV BafaBRte® EShaNBhaidifehasefich bQMorR&dMhple,
Systens, MN. A detailed escr?ptl on and concentratli3

of gr BQ/WIPPUPMIW@GQ Y- §a‘°c1’rl?llﬁl}eéétpﬁié?%10’@?‘%ﬂj‘f92@§ %waw S
bel OWPuﬁlhsh&P dlifhtionN@0goRWLE fact or added 2. Activin A
(100 ng/ m) Act|V|nA(I(I)ng/m) + Wit-3a (10ng/ m)
Wit 5a (10n Activin A (100ng/m) + Wit-3a
IOZ?%ngFPﬁ §upmor\%wsals<z BomggReTyed 216%52 Bnijrepmaceical
Act i Vidhpduhd 8t Rah ThohuosBreséive Judd, o &; fo'f'\G)Ea a A
(100 ngllﬁ + BMP- 100%143/m é(Qﬁ)pActlw n A Ilﬁﬁl
ng/ n yomposmixdzscwfefblnﬁéﬁn%b léled&pp igatign A0qHPE!1 /m ) +
BVP-4 (100 ng/m) +BMP-6 (100 ng/ni) + BMP-7 (100
[0298) M Xh&suppbrt fha& 3:1@0 Begfn%r?mrlféd withfal Radt 89&!119{afﬂlaceﬂ{i'e-al
Act|V|nA 100 L-4 (10 ng/m) SDFI a
( 20ng¢9ﬁ190um@thangrwb@ﬁ§>/rwwyh as, W%HHI?: m&@emof the TGF-
7 0
ng/ ! ?Q%Ng{] g{cqu%&rgc/ﬁm, z+a1{§1|\?29§1% Ig&(%gf@genﬁgdtéahﬁpm\m 308
(100ngl, A, )-6:+7BMP, 712¢ ArGI0hY), fibipblask groxath ifagkans-AaidL@Oplatelet-

?%/Dle ger th Igrowtllg_rhgtoi %/Am)}\g{ I3n Hjﬁ%ﬂ ‘6:3 p’ﬁs %Og)su'ﬂg @\E“\r)ﬂé

(10 n@a/cmir](IG-F Wit it &Gty faetd#\(ﬂ}l-)]?d (61, Al Als), 17.
Acti vin 1Q0 /m + | 1-4 (10 n + SDFI| a.

S onariedtatendgnti Enagivid el BedTde SRy | o
wer Ie batove s, @d}oﬁg ofbaiy. Btlat plﬁaEnpcreotl@m chm[tduﬁdﬁd’igﬁﬁcludE(fbr
ana SIS, .an. al.l e se

o RAink e B bR oxtr s et bpiP e Bosodhe s ar
FACS pépaildys (GLP-TH&TIPr BSHIEMC.2 (fithetod (e, ESengoymoddn,

Figure 37. Addition of the abqve growth factor(s did
not eRPEHE & WEx fiBesiEgH. RiatxeR Owete%s‘éaﬂfgﬁ?oe@a%

100 ngfrthbifMietived| pRMiRE [cHiRtlicidins, defensins, laminin, biological

peptides containing cell- and heparin-binding domains of adhesive

extracellular matrix proteins such as fibronectin and vitronectin, MAPK
inhibitors, such as, for example, compounds disclosed in U.S. Published

Application 2004/0209901 and U.S. Published Application 2004/0132729.

[0292] The incorporation of the cells of the present invention into a scaffold can be
achieved by the simple depositing of cells onto the scaffold. Cells can enter
into the scaffold by simple diffusion (J. Pediatr. Surg. 23 (1 Pt 2): 3-9 (1988)).
Several other approaches have been developed to enhance the efficiency of
cell seeding. For example, spinner flasks have been used in seeding of
chondrocytes onto polyglycolic acid scaffolds (Biotechnol. Prog. 14(2): 193-
202 (1998)). Another approach for seeding cells is the use of centrifugation,

which yields minimum stress to the seeded cells and enhances seeding
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[0338] For RT-PCR analysis, cells were analyzed for
expressi on of selected panel of definitive endoderm

woraoor®12328 Resul ts shown were cal i brated agai nseCT/EE1088/070418

grown in the base nedium but not treated with Activin
A or any of the other growmh factors. In agreenent
with the FACS data, Table V shows that there was no

signifjcant upregul ation of definitive endoder

rar keP@Cﬁcha 0F EXEI o a8 ghi-Hicy Aereg pgel! %ﬁﬁgﬁg oL 3
t 0 cubidc@sMhice Ree b 5v8)t 79D AN ) RS re@fto ACEdn¥iifgaiohd]

| ow serum This is in contrast to the previous

exanpfes amekifigrgion (G¢gni fi cant i ncrease in DE markers

for ES cells cultured on feeder-free conditions in the
[02p3]e S eMBEpredentialdntion isFurt NNTIRAcratad) Bul RMimaE Ry, Exaomdveng 3

Differentiati on of Human Enbryonic Stem Cells Cul tured

on Ti $&W!Bul ture Substrate Coated with MATRI GEL(tm)

or human Fi bronectin to Definitive Endoderm ( DE)

[0339] HOP55 cells were grexwvien@sdi fferentiated on

human fibronectin or regular growh factor

MATRI GEL(tm) (BD Bi osciences). Im of DVEMF 12

(I nvitrogen/ d BCO) contai nilxgmplegld/ M of human

fibronectin (R& systens, MN) was added to each wel |

of 6 well tissue ulngalﬁr éé:_reatcg;e diCSeH'CuAJ ternat ively,

regul ar growth factor MeSh as 'ai'ftted 1: 107 in

DMEMF 12 and Im of diluted MATRI GCEL(tn) was added to
[0284lch Wed hungn eabyyainic sténs salidings Hil Ui artdr ldAvert ofiiagied 0wl | s

wer e .t agen . Af cel l.s - 0%

cont 1 aaay Reitisl LR SRR DR 0 ol B SRGGHL ©

0. 5%-BStraniohsprmvidgl HyOthgiavkcermutisige. r Bgadtybéatlamerdbittd@d on

(R&D) and | [ ti Vi &D).. . Thi.s_was..f ol | oned
by 3 e e BB el GERIy mEaSel g8 cyBEe
panel sf Ia?/llEl\dElpi ghvitrb@nﬂ?fpges suppienthteTXURA 0byk ety mirg
stemcells cultur i bronectin an T L,

" eepetploang. 18 ARy RN istieen ol e 3. g Ve

conf i marchpraéthdrRr, maiM 0rpl@hmihe fwithidh e heneOBRIcCrbAGSast
equi val ent on fibronectin and MATRI GEL

nd (t coat ed
pl at e8roWEk B ©FSK) 5llfram Byitiogen GHPGP)- mﬁ%ﬁelknéﬁrv%fr@n
St em €el {0513 hbE RbRAs, WetSpBcHadd fing CRMRS Rk eMEPatRd
with Varying Concentrations of MATRI GEL(t

{o
Def i nefevEPERebid?MEMoBadpm H@I’Péf‘tﬁlllqntﬁdé@thaltol(Q FBS (Hyclone),

appro é&ﬂ@élﬁ!a_%ir@?aﬁdol 06 Q01 &yl RSN tNEINEn FARRS &dbcOnfluent
DMVEM F12 nedi um suppl enented with 0.5% FBS, 20ng/ m

Wht - SMEdnagll tolturergwert traased withn 10M.gf rok mitevoy aikad) $Si ok Sweadis,

by tr Wi t h F. 12 medi a. suppl nt e bt h 22%
rbs,  SBhgrn Wit S SN Sipb e P RTRR! fioaft dcy o1
an addiltd mnale gtlatieeoakalydshetIOMEEIcklds frwen passage ttwio éalowgh four
pl ates coated withreqular MATRIGEL at a.1:60 .to 1:10

G | ut MO A (10t Bt Pl ST i S R e AR
hr  at fe@amylRNReE alitFe. at f P84 hn RewkpHerd & SPOROY/SHid $
are shown in Figure 40. Treatnent of human enbryonic

st em Benidgicgjtiswc caiyre Brevhptoradthep confucatdapnpprtimatclyed’ days
the afier plating), human embryonic stem cells were treated with 1mg/ml

collagenase type IV (Invitrogen/GIBCO) for 5-10 min and then gently scraped

off the surface using a 5-ml pipette. Cells were spun at 900 rpm for 5 min,
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expressi on of CXCR4, GATA4, Goosecoid, HNF-3beta, and
SOX- 17 genes, suggesting that the cells were

waledobermeg i ating to the definitive endoder m st BUEUS2008/070418
However, it does not appear that the in the presence
of Wht-3A concentration of the MATRI GEL(tnm) coating
plays an inportant role in differentiation. Exanple 25

Differe |at on of Human Enbryoni c St I1s ured
on Ti g%fﬂ% eallef Wrwenpedrssd re@%‘e@&t i £ @ﬂf‘%&ﬂﬁ iy
Mat ri geatditedRsaquent !y cul tured on MEFS and
differentiated to Defi nitive Endoderm role of Wit- 3a
[0342] Cells fromthe huma Eeyonlc stemcell |ine
H9 cultured on MATRI GEL(t | east five passages
wer e seeded onto MEF feeders |n ES nmedi a. Wen the

cells reached 60 t #orfitiansiiDefiaitdy Hodegerner e exposed
to DVEM F12 medi um suppl errent ed with 0.5% FBS and 100

028t BB A e S Bt R, R b

ng/ M waetexamimed\ A(AA()n Aqt0tap/ndpetas ddderbdo populedond aflsuman

Addi ti opa treat s incl de Wh at

for! Lpmbepyk SER AT g 6B Poyrsaonttod i, GBS
At dayulﬁlr@irtﬁbnﬁnuohﬂﬁ ircttit prascdse M\E&fc&vm Mn}dlﬁﬂfehyd stelad times

time P 7, SOX- ha-fetal prot FP),
CXCR4™M @P&? h%‘%“(][ of %prese%g@%%a tye (“%% lp efé “%ét a,
GATA4 exdm R byatik @edude lﬁ@R@Tﬁesﬁ@guﬂmﬁhﬁed'lﬁ gabrat), as

vi sceral endoderm markers whil e GATA4, HNF-3beta and

SOX- 1 pgihistashemigsy (Figtre 26ndoder m mar kers and GSC,
Bry, and CXCR4 represent markers of primtive streak.

[02BFIERT Aafiln ACdvokedar temdvBdpkRdent inbrcass e fhe eQstedh 0B QX CR4,
pl ur| otencglmFespectlvely Real tinme-PCR results are

shown &0t Marbpid Spxgl7 miARS 1a theiHskne (igurglsso
perf cEg apta Ql@Mﬁgan@Hﬁ‘ reéulag&pds@%ﬁ:h@ﬁeﬂd@&e@lnsm@ier%@%eﬁm

wer e anal yzed and reported in Fi SA@glure 41, panel
e. [o@zm} aphHphgenghEe e Oéfer‘m@guw:mae ﬂ]’)e§§|11%frliease in

| evel gxeR4GRbibiR wallbbddhed bl RAEQQRGL M foﬁ%&vin‘{;'a&xﬂl are

simlar to'those seen in untreated control's. However,
wi t h tregsmeridiThe epressiomat Baadherig and N-cadhietiy didgiof ghange

100ng4fflowafptd 'fcM%H AAtrehhHé?ﬁ dbte AR '@ﬁbﬁ@ Qsdn% ?were also

expressi on o Cr ease over
| ower highlypesitivafor 6rkioEPASM, @D?9Aan|dsnegasled forAFDQ The

expreg ' f
et 3actggh Bt tor Helinad GO iR R Rlor B8 LSRR
concehhesakammednﬂablﬁlﬂmfmr 749 arsl TvdadneH@afoM{I)o keep t he
ceIIs fromdijffer. ent | aé % xtr%a r%to ftiissu(gas.
[ 0345[™BYGEX GEH%JY E R eI Ay P & PR Y
from &21%4&%1&1‘3 Ot40es puﬂ tat trémed crmltaamzﬂrceposttrve adsreid)xw arld
a hig cen rati f A t not treated
e 3 efinat SRD SaodThbael e Mishivtd s S alf O
sanpl §§s1tiwfeQEIgﬁE'e 2y tWittath B i @ica8 OMGR pileisadnl IRudce AGkleWd df A
and Wit 3a at day 3 (Fi.gure 41,

pluripotency, combined with an increase in the expression of definitive

endoderm markers, these data suggest that activin A promotes the

differentiation of human embryonic stem cells to definitive endoderm.

Example 3
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panel e). By day 5 of treatnent, 28-32% of cells
treated with a high concentration of activin A but not

wo e@aned28v t h Wit - 3a expressed CXCR4 as conparBCI/US2008/070418

43-5 1% of cells treated with a high concentration of
Activin A and Wit3a (Figure 41, panel f). In cells
treated with a | ow concentration of Activin A there
were nmore CXCR4 positive cells in the treatnment group
wi t hout Wit 3a ( 11Fermaigp of Lapgeficknfodgrine wat - 3a
treated group (3 to 4% (Figure 41, panel g). Overall,
[ozgn% f 3aralak Sacnet k@?mﬁa induce thé aiffefendatiPpiiof howant enitd) @id flem
ifferentiation.o man enbyyoni c, stemcells,. ..
cul t uP S DRIGERS g IRN Y SR R USHEN T Tipytutar, activin

suggest sF¢hahd tditoit @&id 8molvaYedi thy RBaklon of paicahiihg
sufficient Whit-3a or anal ogous |igand to enhance
act i vPHIoACTh dgteaddepical e1lEsendoder m
formati on. Exanpl e 26 Differentiation of Human

[ozgs‘i]‘gr y o ﬁrsf(:‘:ggaeg %%kb&iﬁ@n{s; awieﬁhlﬁlcw,n;lvamameo papulatioss of human

ubstrate ated wt tracellular Magrix to

Def i nPPPYEVENGBEEN HUEBICH GG TRy i iorglests S hto seven
I nhi bigyanin DMHAIF1D QdpRinetRd dehersione; tduh Bed Astdiit AQN0
of Wit-3a was causing the increase in differentiation,
an i nR¥/BI: Srellpeiparvasted kg HagPaRs indisged in Bigkreed and
cul t ur&Syed!d) PeR! fotihe SxRbssRRRE St /Y FRHrds®, 41974 5). 1
conf | ugz%&eyﬂ\?\ere exp,os)gg Stso DI\EQI\S}[eFlz m):fd%gfn -
supp! Eigane 3PCR malysis Hodiqpd thep eeityimircadicgls exprsyed amproad
Di kkopf.- S - LM f. -
ol | onsa s o Fost i PP BBy e SRS
wi t h OigiRS, pantl 408ond7 Higeretdi panel B), HANK)- et (Figure 3, panel

addi tio rLeea. ) el r .

pl at es” g@al}%@_l\?ﬁ\gﬁ%@gﬂ d&a{c{t0 %’?‘y(%eng)u@g g%ﬁ'&%g?%ll_ona\?/asa
1: 30 dbdenved.ofihe shive eppradsen pagdre of aribéotmviinedgeMNFRIrGizhs
for 1 hr _at.room.t er r 03471 At da , e

con ¢ upSerGLILAEi § TRECEl o8 Pt b o Bl 5 sace.
SOX- 7theAl pRarofs@hdlcagardetredsa of OERexpr&Xor4d, Brychyury
(Bry), gooscecoid (GSC), HNF-3 beta, GATA4, hTERT and

028 e SR o e SRR TR G A Pl T

def i netteemhgodie endadamk mngearbdx CIagurdidy pareehal) BXGRP (Figure

repr egent rker.s. of .prim.tive strea hTERT and t-4

it & L S S p PR

r espephndl @) yut hiRbsal ffedt @ &pEaunofi the fdugimaeméRer 4iOB&Sdure

I n thg’eé)r elzlﬁnce of Wit3a, cells express CXCR4, GATA4,

HNF- 3Bdt?8%ahd SOX17, all narkers of definitive

endoderm Markers of primtive streak formation such
[0386] goDsienavgtther tlesalaosudetsedihettle dicrda@deksredsiophESot-han

t hat tected in reated controls. Wth.the addition

of DR Tt o HOE B P e i g apseup et g

::Ii ff leemtiéraqlt mﬂﬁemﬁe CSrl?lﬁl&ﬂﬂEk ig@lii:h,gckbrré%@ﬁ@as enetflarmation of

evels simlar to that of untreated cells. Exanp 7.
| muun B TiREEtdkER IngiesfoAterfg aghy bl teakmeat él}a}yrmrqéﬁef‘lznmve

Enbr y gitioferst @aKER bl smGlih deWoBEbnRfiry Tle G le@ 1 bioi€expression
Substrat e Coat ed TRI GEL and ) )
for these genes also reflected the trends observed in mRNA expression.
Levels of expression for HNF-3beta, Sox-17, and GATA4 were low in

untreated cells, approximately 10 to 20% of all cells. Activin A (100ng/ml)
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differentiated in | ow serum plus activin-a and +/-

Wit -3a [0349] Day 5 DE cultures of HO cells were
wae@pned2accordi ng to Exanple 10 for SOX-17, HMEF/BR008/070418

GATA-4, N-cadherin, and E-cadherin. Al nuclei were

counter stained with DAPI. 20 ng/m Wht-3a resulted in

significantl y | arger nunber of nuclei stained posi tive

for SOX-17, - 3bet a. GATA-4 as ¢ red t

cul t ufr%%mal?tff?r N i Ph O REPTSSBE BB Sy Saral 7, and

Fur t heamae agdetiaRRy 50, W0vRRall &ﬁldl(Figdrd n.
significant |loss of expression of e-ca herln and

T R Ay R Dk s, B0

anal ysicg ifintgilan@esdifRr@oned eifre®siliaond for 2By ding
stem ceI Is followng formation of definitive endoderm

on MeRshg BeNmdricestioed ) B ool At die wliaviias %1861 at ed

from thgntal ﬂh@meahgmemrcn &t emNEeld weMb b FBYSIiNg
an RNeasy m ni klta'xg%p : A) HOP33 cells cultured

on MAmlf@_nqu REVIE O 3} ag cpliurg@md‘pq preseaps ofggidvin A for
expos @1@1& ﬁlrfg\@é Ellgevéﬁe&jiyg ”Aﬁémﬁ‘l% %%Qﬁt%alwlh‘é ReR. v&e{% e

and 10 activin Afor days fol [ owed by
treat ﬁﬂéﬁhpr twateld foNERItELR dmmdmowpﬁrl@mfmmowaﬁlﬁ apd/

FBS ape;¢ Qsosh%% %E}%ﬁ% g/ lﬁrés’%@re lfla es%ﬂ I\Egga'n{adlﬁ N#mrRNA

t hree days ceI culture
expos ezdretcolliom@%mlymed(iumcg aydplrﬁrmnmﬂmgwf tdils Ocged wiRls

and 1QCQW?IgA glog@% %’%Je?e&aﬁovﬂclg@és fol I oned by

treat nen I'um suppl enented with 2%
FBS and 100 ng/m Activin A for an additional three
[0382ly s, GankexQjes$HoPaBlysie Ir¢vsaledithatacadingnonviiiiRiGELd 4loge-did not

t ti

rodi uinoBan Spestidot bt By AR RO IGEr kT gL &
acti vceils;@repbdjwitﬁﬁetmglb ratid he onBAfiapion twish F@lﬁy&dﬁmlhb pwsedlcbyf
t t 2 di d
FBS. 8 Eob (AP KA ok SR o B A e g et
t hr eeadByGF in thiostisemak $f fddivinea dleregsedule ¢xpalticiedt rakll ksl

| at Rl CEL di d | t. |
P e s R LT
cul t ugreded for E&aywathmmM Altihoig bt BRd SORIAIVFEN (hIRG R®wn as
bi ol ogi cal repllcates and each biological replicate

was r BPEZY duthe AdseRgs of gt sheyede level pish dxl aeyggsiondhys vas

pr epanafb QRatchiyB3Ho-did ﬁfgh&ﬂhanazﬁ'ag ob{TREQ 1@%@(&'\ﬁth%ﬁ%n A
performed according to the Affymetrix Human Genomne

U133 Prajget, atpnquré;daywllan@amb?)whmmmmweamryah@w
trans {400 ornmed usin
.h%{r oo e AR e PR (VL abe,

. gnlflcant differences in gene expression
[03Bé]t weérratnirat wahmbi My ctiveieacalald bEHEdn thsiahgnemeflagéis Agfiso

vari a@%&cﬁﬂﬂncg&ﬁgmhtgé&a) Wy BFbHBL Sll? Pgéggﬁi%rleg, panel

(Benj am ni correction) o
genes cyhathwaa nptrcéus@rmd 10 abllls treated in the a&‘sema ef agtivin A\ vleme

inclu afta#] t he an , .

nor ma Tolateb i AR Pl A P bR S PR

showi agls @ﬂeatbdﬂﬁf&h 1M rodirchiclachd zﬁdeSDﬁgml bFGF. Taken together, these
data suggest that the formation of pancreatic endoderm is further enhanced by
removal of activin A from cell cultures after definitive endoderm has been

formed.
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bet ween group A, group B, and group C along with the
adj usted P-val ue for each gene. Exanple 29

wordoberaeg i ati on of SA002 ES |ine Cultured on ACHESM®08/070418
Culture Substrate Coated with MATRIGEL(tn) to
Definitive Endoderm (DE) [0352] SA002 P38 cells
(Cellartis, Sweden) previously cultured for at |east
three passages on MATRI GEL -coated plates (1:30
dilution) in MEF-CM suppl eféA®@E4ith 8 ng/m of bFGF
wer e exposed to DVEM F12 medi um suppl enmented with 0.5%
FBS, and 100 ng/ WbrastidnvifrPafciehSOEYy&r@e€eldN) +/ - 20
ng/m of Wht-3a or 100 nm GSK-3B I X inhi bitor for two

ollo by treatnent with DVEM Fl12 nedi )

02880 CRlBT huf BB REE MmN e e TR b fseepiosse

for anulmdadc'tcmﬂmmm fot MeieyMy&dee@ihe terdPdERcrited il t S

are s ur.e 44, b. imlar to H

S SRSlell, AR I8 v BF N6 T gy, MeTr B s These

V\pt ci%R IZMEMEMIth@gEBS&@h@ﬁhH@acﬁ)En Mtgz(ﬁ fg/mX ch@&ﬁ:lcgll‘s

(0] | te I N I gur a treatmsnt

AA + WATeCH ur&ﬂe s megign ge b pipvingths opg deypylture, the

Di f f enRBundlds@em&Ned AIRPIaEEON MOREGuRlceMhiaRis| 05590HRS Wigd
on Tissue Culture Substrate Coated with hurran Serumto

Def i nil9q ReemBscdisretind eycellsossspultigd for @ dgy- Fellovirgthn

enbry Qiigd Ste&ay ¢8klre, lthdBedihm @fas RARYEY ﬁldﬁépl%ﬁ & i rMiim
and differentiated on human serum (Si #H1388, MO

coat egonsining3% KBSwith 1¥FngmhasHvigey. and §elbﬁdm@mﬂ@re@ eh
wel | 1% &g"‘ﬁhér thib FRHSnGWAIt HE Bells \ﬁ"i’é & gLty ot)ﬁg HRRLAE

for roomterrperat ure aspl rate ore
addi ngorwmrreawnwﬁmmm @lctetnérﬁﬁfedslogthnﬁd indixapmilé 3 thangbdhed

0% ¢ %EI ure 08N wall ?%W% %J I{I@%eﬁ%ﬁﬁnér@& geﬁ?prvﬁrlgg ays

. 50 contal ni ng Feconbl nan
( R&D) DMEMQ02 mmamms cbmhmbigtth)er y—ieXre(a@atnhibﬁg# L36RE5B0 ,at

Cal bi oche CA) and 100ng/ m Activ &D) . This was
foll ogwg]‘gf %reas% Sopre ﬁ?fﬁéﬁweﬁéﬁffg@ ’5(695‘ TpRIA were
Cul t UEQRCIEBESR ahzh fmﬁiltr%lz&ﬂuﬁéy céRRlind d)ffb‘éllﬁ%tefd%gwcﬁvm
46, panels a & b Robust expression of definitive

endoddraknedeidaieslavieree alse Bglvflet cells treated with
activin A + GSK-3B inhibitor or Wht-3A as conpared to

[030§ | s Gteﬁee@(tpﬁgsﬂm dM1yaR trév‘éhl@d thathiVin ATRBSEOrfin E@hﬁlﬁ!ﬁlon with
paral | el our findings for human enbryonic stemcells

cul t ufedigoisacifandy @ESL({I Ayt laqluCﬁ theenpessing Send ar Ié%ltned
pl at eéFeF@éq fhePd; cPl Alggsent i %r&&oﬁlem& ERRr QN ¢

St em tured on Tissue Culture Substrate Coated

wi t h RIPReGRIoWG treatnmat with L1 0%.B%ddéie maxippEhibition was

of f ootV anagt AKPLCE el (AL Pap a2 PE, ¢

GSK- 3Bcdtmbitif tdlssvith L-685,458 induced the expression of Ngn3 to a level
approximately 50-fold higher than that observed in samples treated with
activin A alone or retinoic acid with FGFs in combination. A 70-fold increase
of insulin expression was observed in samples treated with the y-secretase
inhibitor. NeuroD1 expression was also increased further by the L-685,458
treatment (Figurel0, panel a). Taken together, these data suggest that the

formation of endocrine cells is further enhanced by removal of retinoic acid
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was evaluated in formation of DE from human enbryonic
stemcells. Thefollow ng GSK-3B i nhibitors were
werabosesl at 100 nM GSK-3B inhibitor VI ( CetHUSIHHS/070418
361549, Cal biochem CA), GSK-3B inhibitor |IX (Catal og#
361550, Cal bi ochem CA), GSK-3B inhibitor Xl (Catal og#
361553, Cal bi ochem CA), GSK-3B inhibitor Xl
(Cat al og# 361554, Cal bi ochem CA). H1P54 ES cells were
cul t uPEF G farealiseltprmyd B atdgonpishesrerie BhibHPT gftston)
and eRRgt: LoRYENLEB&nTBilium suppl enrented wi th 0. 5%
FBS, 100 ng/m activin A (AA) +/- various GSK-3B
inhibitors for two days followed by treatment with
DVEM F12 nedi a suppl ement ed™#mPk 2% FBS, 100 ng/m
activin A (AA) for an additional three days. Control
cul tures Vegrenatiofal Pshovédtic HoociS@d OMsHxpgesting Nkgd@ge of
AA. Figure 47, panels a and b depicts the gene

ressj.on of definiti .endoder.m mar ker t day 5.
0358R SERI Sl A AR Sk e e e i
|V|n ::l :,I c Eﬁ%n%élzﬂﬁd’égﬁédt@i’m ggudé@nm?an@deﬂe @?@&P BBatal hiciumOr
an . a e . or ion o ancreatjc )
Endod&?%rwgmhﬂﬁ#bw%%% o8 nuin Xoeira sefiyie dy sdmgmbasic
Feedefrchhee | GANARLIAS Acid EMa ddatda@N @fils Retd daRiifuofdy d
Anal ogues HOP49 enbryonic stemcells were cul tured on
MATRI GBtufedripr gnbtheo3 th 1 deys onbasd ozdedh itk hatigoigacid ekpilled

g/ mt Y 3T DR R RS s s B e

and 1p6€intaglong tlacprosdsntoAe(pRSBIuBy slicatimctedffefeotiationof tay s
follo treatment wth F12 nedi a, suppl enent ed
bt b S5 (RS Th e el bt PR S Ry R PSR b

addi t reprealshédtheaglolay the differah@iytidn, proédls Adeitien cldclieiatred

for eval uation by E nd real -ti PCR. As indicated
in pr é‘%ﬂwﬁa@ 85?‘&%1 @%@-ﬁie§Prﬁ§SH¥1&E€8‘H%P€%q§|CP‘é‘H”F o sgppkt
upr egyiitbit @ftived Ad8hinplied irdRedaMEtOAET I ATRY: KRIfEst (HYE Hayd Of
CXCR4 and SQOX-17. The resulti nq definitive endoderm
cel | sCHirgmyingingd Pdxlegupirssien @ 1e¥ebsimgpy to iR eheogtaiping no
condi LdRQNSA (B hMQ%eTQ@H ¢JoBtd, theQNBRARE LI ENRE L:PRission
culturing in 6!\_/EI\/! 12 nedia supplemented with 2% FBS
and 1°hHf pancreptigensloprinc maske 1\%5 4 iy frethercabangeblyraddpes,
Si gmaa M A B fi]rSt]theErMy@M R8foic acid and bFGF treatment.
(4-1(5,6,7,8-Tetrahydro-'5, 5, 8, 8-tetranet hyl - 2-
napht hal enyl ) car boxam do] benzoi ¢ aci d, Catal og#A8843,
Sigma, MO, or 0.1- 1 nM THNpmple6
(4-[(E)-2-(5,6,7,8-Tetrahydro-5, 5, 8, 8-tetranet hyl - 2-
napht hal Payhge drdPEGRAYH bPPAZRéARicaGiddd AnPCIGHh € Gk é
Cat al og#T3757, Sigma, MO for 3 days. AM 580 and TTNPB
are retinoic acid analogs with affinity for retinoic
[03axg]idq TR %jladnq{rl]é den&ﬁisﬁrdﬁt@&hif@ﬁﬁcr%_ﬁ eﬁdgﬁ/lémm 2 ; kytived from
aaditjonal three day treatnent In - I a
supp! 8BH s A S R My R o Fegrture and

( Cat ahagdte@3thout Purei¥RdifFhtiatiod] PLICRKLNBI®RIABT 34aSHved
and sanples of  NTRNA were col |l ected. for anal ysis.

[ 0356ifcsnbatedirBIRPEACHA ) se/8! pehent dIoPRET Fi gur e

48, panetn/ra2 drheddi Eh@DOEMF12 contained 0% (v/v) fetal bovine
serum (FBS) on day 1, 0.5 % (v/v) FBS on day two and 2% (v/v) FBS on each
day thercafter. After four days of differentiation, the cells were cultured in

low serum DMEM/F12 contained 2% (v/v) FBS, 1 uM retinoic acid and 50
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mM RA foll owed by exposure to bFGF significantly
upregul ates pancreati c endoderm mar kers, such as

wOeDM9124BR1r t hermore, this protocol resulted i NnPECDDSRDS/070418

expression of foregut endoderm markers, such as CDX-2
and AFP. At | mM concentration, addition of RA anal ogs
resulted in equival ent pancreatic endoderm and f or egut

mar ker s. ifion RA anal o equ t ed
" monein BEGE ¥0r&ﬁﬁle§§ Orsﬂay/ﬁprﬁwgthes ey derontation
al I -t gRrsly Wit ARinGi@dlifl cultley RIS, sera@ld)MEWF 1<2fcohta£a6aw
AM 580 sur%r essed AFP and CDX-2 ressi on

mai nt 8/ Witk 8 teirgerersepy 68 8g/s¥ FoF lﬁb afotalpf él’i‘ﬁYSeDSﬂngl"ﬁ%
ef f eclixQhy Witurderib 8RS Cgﬁ@lteat%"en%a&llﬁ'c@ﬂ’s RO pRS e@ ﬂVllc@and
Human Enbryoni ¢ Stem 357] The effect t

Wit - 396&90@3%@}1@0%% Bre wb@wéﬁﬁéo e bresdirpg thias day

anal yzagd %jnr}%%,sao _r éﬁd‘% &cﬁftﬂ[r@ycg pER! \La% 19dd b AR HIRP
enbryoni c ste 1 ne were cultured according to
t he netrieeion dé@@nkﬁwdea 1nd@¢aﬁpf pangBaticindpdesima digube 12

cells i lated in. t
" Cong? A SR EM Lo PRV BERGFR Bhintiney, o
FBS DR@MSSMQ of @e phreraage endoddyseguertidy dumrtguhee@ déyoqultare
addi t | ona S tslgr eenttozﬁy S 4er1v]t1o(r)1ng/ m Activin A and 2%BS
DVEM IET? lf e end te st h day, CXCR4 expression
was det erm ned by FACS for each treatnment group. Cells
treated with Activin A onl Exhmplel»of cells expressing
CXCR4. Cells treated with Activin A and Wit 3a had 73%
of cells Baslitiohr iRpat{oRiGATARH LROIMIN m Gl
| ysates were prepare rom ce eac treat nent
roup, with a mammalian cell ySIS ki t
[038%1| g ul ey ofdmmympmbigepig MemEs B pre anain tginqskin ap@ifferentiated
L1 eat Rt Ghtiin 152! %Qihyseaek@rqmg&kfme 80¢ §RLAR in Example
Cyt ok |ne array anal ysis"was co usi ng Cyt oki ne
Ar r ay Lpafiel @11§)W91\¢|7@e8@°/wnﬂzaf§n&tbq wehiym@as changed to
(h“deﬁW%EQX 20 ﬁ@@ccﬁﬁ’aﬂ'ﬂé ac-[@mgat dO it #nd cells were
cyt oki ne, grow actor receptor expressio
foll ovwlt'ugedno theadrésziaeiod actiyin A e seheenalaan A fiza @ Idgysama,dnent
subtra o) ve, and
cont r ot e &rle SR BARE! oGt h¥GERRIARE R ons
I ndepensarih mepl?esAﬁﬁrthm éihk, the edls werd hagrestag ad saiples of
[0359 ticeab teﬁqx %‘u{mtl on of Angi ogenin, | G-BP-I
and FOSEBITPHENHE 3 treat ed cel | conditi oned
medi a Nunerous proteins are upregulated in the Wit 3a
[0309]eat ad imedake inyﬁﬁé)@&silmbﬂﬂiifd‘n@rd)t% BRFP) and GlHetiawds and
TGFbet a- 3. ese tel ns ca ded
back PaeD s g ol T SHT b gt s A
enhantgis Wat ﬁﬂth@ff 15@@£s@d Byiretiaditc Atill bEFE@PAGHRURR 13 panel b).
formation. le 35 Differenti ati on of Huna

Enbr y b t@egﬁ{ thort Gleseetst B GHiures LR gbGwic stem

Subst Eéﬂs%re(é‘a at‘t%jof"é‘x ﬂ%ssw% B&%&y&é kb FORNWIRY thé M€atment
Endoder m Ro e of Wh 60] HLP55 ES cells were

cul t udesariad MVPRE@EW@@;@ umacengiryqpiq s¢y cdlbateardiispfes

being differentiated into cells expressing markers that are characteristic of

hepatocytes.
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and exposed to DVEM F12 medi um suppl enmented with 0.5%
FBS, and 100 ng/m activin A +/- 10-20 ng/m of WNT-I

w@ Repoaliech, NJ, Catal ogue#120- 17) for two daRGI/US2008/070418

foll owed by treatnent with DVEM F12 nedi a suppl enent ed
with 2% FBS, 100 ng/m activin A (AA) and +/- 10 or 20
ng/m of WNT-I for an additional three days. The

foll owi ng conbi nati ons of V\NTI zﬁA wer e tested:

[0361] a) 20 ng/nm of WWNTI EX3m@¥ g/ ni AA in 0.5% FBS
+ DM F12 for days 1-2 foll owed by 2% FBS +DM F12 + 100
ng/ M AA Caaradeyizhtisrees, th® H920umgd Rinbeyoiid$tern AMIALiIAg/ M
AAin 0.5% FBS + DM F12 for days 1-2 foll owed by 2%

[03ll:ﬁsw\lﬂ¥L q_liald)f ﬁﬂgﬂ%? mom f(%g/ovgr%én g’)b(ﬁ)i_a}gfén% eX r 510n of

1-2 f edvkamdrkby eQﬁﬁrd%BSo}ﬂ-ﬂl\dﬁrﬂéienhaﬂeﬂ(ESrthIMCaMnn‘eoét ad agom

"o RePinctPeri Tog Mnafiiie gt RutSoihestiathipe 540

ng/ M efieshion oflayg-spedific @hbr?&n@g{ti@ansqff aMNTH) +H9-@le@>@[ym
AAin 0.5%FBS + DM F12 for days owed by 2

FBS - BRITE 1P mAncIStS NG i SO SUEAGH B GRS S o e
t hr ee CDD)andQnH G116k wafch Mhar“&ctél@@w RLAdifrAéntlafdduade FBS
+ DM F12 for days 1-2 foll owed by 2% FBS +DM F12 + 100
ng/ m GIAWY‘PHIQ@GWQPH%- of WNTI for days 3-5. Figure 49,
panels a and b displays the real-tine PCR data for

[03dgf | NRITLACR @ﬁ@;]seé@hﬂém laks@¥sShd @kae@wbmgf den@adhmekridi of he
H cells with low serum AA a Wit-1. Addition of

20
ng/ m SBPIYQRE ptempeliy éuoaraé»sf@ﬁﬁxa@tolea@ﬁT%/d/ PPXTs UMK 1, REX-1,
resul £e, 451 AddE 2GANTERR! &adhAhk @it BF CQ%EN S\ inVEis
endoderm marKers (Bry, CXCR4, GSC, SOX17 F- 3B, and
GATA- #yampiapppired Smilm to Py ionsly descabedomdiipraatiateheyplaprie
St em I §

et 11 Ty e bR, DT PR AR LR B AR Fckfatase
enmbr yedively §¢lmmieoa) eresgnfinged dy imaienroskypies i & mamnid ofi ibhs

(appr O TRt &émge/ %OI Cl%négatﬁlz@ft Qﬁglﬁ‘@ 1M°‘We%'—(hte59 redutts 30

dilutron) coate wer e tured
VEF- c derdensirgn gt tire tﬂi%mili wedlnabis ea@rmnlc))vﬁwmmdlgnlﬁ@ntlm

70% c nc t hen. F12 dj

cupp! St EA R PRTASHLEERRSES e W S TR Ry
1324 W &8i2n wREDcdBysitcelts rephfth frommmeﬂmﬁom@hm Activin-A
(R&D Systems, MN) for two days, followed by treatnent
with DVEM F12 nedia suppl egg %@ gM th 2% FBS and 100
ng/m Activin-A (AA) for an additional 3 to 4 days. In
parallel, H cells cultured on MATRI GEL were exposed
to DVEM F 12Flyor gshamice-Activatph CethSonting (KAOS) Analysiss B27
(I'nvitrogen, Ca) + 20 ng/m WNT-3a +100 ng/m

[03'15‘23]t ' V'A'ahé%ed" del1s GRS r@ﬁove‘amo@ﬂ &ﬂ’tﬁlrel patéRt fﬁjquljﬁm% %QQIOH

bi ochem CA) for 4- In soneé cul tures,
su ppl &b Aty pLEAY Etipféﬁéﬂlut@a@n%@gaas@ﬂ) i Redgaserdeellf Wil%

B27. [%@%Lrgfé& i} R ryo(ﬁ shent { ééqlec?l}%é(% g}uﬁgar{drrngered by

par ent Ine referred to as
( Ex papadifgation.efofw v tyi washiSg peditesuspérdgi thwegeds &l asgaining

eXPOSEhrer consisting of 2% BSA, 0.05% sodium azide in PBS (Sigma, MO). As
appropriate, the cells were Fc-receptor blocked for 15 minutes using a 0.1%
y—globulin (Sigma) solution. Aliquots (approximately 10° cells) were
incubated with either phycoerythirin (PE) or allophycocyanin (APC)
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to the same nedia fornulation as described above to

i nduce formation of definitive endoderm (DE). The
w@e@peripes of EXPRES cel | s have been previ ousP@r/Uus2008/070418

di sclosed in U S. application 60/913,475. Lastly,

cells of the BV line obtained fromlnvitrogen and

cultured on MATRI CEL coated plates in MEF-conditioned

medi um + 8 ng bFGF, were exposed to the

di f f eP%ltaa%f@.WOﬁe%l aitihordies %@&n‘étk%‘we‘t " peitty @g indjeated in
f or matphpia 1 cﬁ'vﬁﬂﬁraﬁ uﬁgon?@ggieﬁﬁoﬁmta nfi %hﬁ’&s Bcluded
CXCR4and CD9 by FACS at day 4-5 for EXPRESO, BGQV,
and HFPHD@UIat?éFQWHel m?é@leéwd@é@s,tum@@@d opdlg and cells stained only
diffe 4

(V?tﬂtséc%fldla?ﬂ;' (g@%a%-d gfl-l__%ﬂroﬁg.’l ﬁﬁt @b'gﬁﬁ§@ C}h Fntlbodles Wﬁre

differentiation nt ] teste I nes
expr epgtamedfor BX@Ra and3C eftpnivbaohehn ceﬂh@nrewmslrr@l wigf thped
rredl a
s PRRERNE, S yRRBBL SR W AR BRES,
i n d uc entiBEdrfesnwnranmomhateqofoo hxatﬂdytmuiaﬂe? Otm)lnaatmoq hwith secondary
concent Lat
suppl &¥E {e(a%lEgoﬁr_ égégabﬁ eg(afl 'i/oglet*hée ah e{%\@ahﬁ@rﬁs‘%fg?%?"y
for EMRP&E&E& uscBGBaVhed abith \H:re pelleteldraﬁS rdstuspatided imiht Btainoy
serum or. defined ne a+AA+ hi s
o1 ot oRery B R T mstieriEe XA Hhoh Byl ohf oot ABe
mar ke(sh Bidsgiviis)SastlaphG tdlcttiipu ahituopes eange | mages
of EXPRES O 1 P49 cells differentiated into DE using
1% b27 + DM F12 + Acti vi n-ﬁ\ + V}NlﬁA + GSKO3B i nhi bitor
for five days. Majority of “FHBP&el'ls stain positive
for GATA-4, SOX-17, and HNF-3B and a minority of cells
stain positive for OCTidmus@dt@cheariciryNanog. Exanpl e 37
Differentiation of Human Enbryonic Stem Cells Cul tured
VE fl il LN [0364]
1033 CoPPL GePT oL N RRORES Bty WIR BB 40
s eede garafotrhaldhety devipc R miir gad @ tenpasigire rF@reyl@nlilsovere blocked
fibro t F t.q 80%
conf | goer;}t%1 X % %g?r%%rewnﬁaﬁ]ég/gﬁs ng o nB?\)fElW Hm
(1 nvi o8¢ arito>BOW) arslutjul 1e¢”r$mteédVGM11glit wWdPprianoy kaibbdies in
serum.r a » 100 nM MEM noness t|aI am no
et doPBE e TS Ll s e SNEORTHARGY C. SheAE G Lv e fibodics
(all bRt D gﬁﬁﬁﬁélﬁlaﬁg@bwﬁrm&m@% 'Ilfté?ltl{f&’ﬂwﬁhﬂ& if
fi brobl ast rgr owm h factor (bFGF gR&D stens). [0365 %
For DEBPOrI Bﬁénﬂu%@rz@%m@v@rﬁt %nél PP 4td 1¢198 dﬁv@e&@@
or ab%@fé‘iﬁ‘cu@ﬁted’%th W6y 14-9@8&41 E@rﬁpe}aﬁhré‘%ﬂo%&&g
other growmh factors detail below. Growth factors
wer e &eefead saraplpsiselades; rp?@tl@tm’d@rﬁ the PGy ghtiES wap ogitted or
o PSS AR ar P t R ofrBlhoythdGa R men:
Ww‘ﬁ s aé}? 1&(;)8%17 %@%NEeﬁ wWifl&o r94r3'o d%%aatrc & 0 B
FBS oneghmntrnl DvEND Elobulios atFtwantGazyn@nﬁatloz% EB$rm1ary
19827 P
col | s ot p, A TN ROk o) EPREICAEY if Meen
100 nVAl YerBonipg diachidilvD.ph@4&)indold Athydgthibridd (DMRIf was added
days il'o_ eSa'ch sample to counter-stain the nucleus and to function as an anti-fade
reagent. Images were acquired using a Nikon Confocal Eclipse C-1 inverted

microscope (Nikon, Japan) and a 10-60X objective.
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[0367] Cells were harvested for FACS anal ysis and
RT- PCR at days 1-5. All growth factors were purchased

WO e@a0RE8E8 Syst ens, MN. Figure 53 displays the PEHUS1008r€¢70418
PCR data for H cells exposed to either |ow serum +
Activin-A or defined nedia + Activin-A at days 1-5.
Fol d change expression levels is normalized to day 1
val ues. [0368] Publicationg ci teq t hroughout this
docunent are hereby incor pE?‘%H‘]él& By reference in their
entirety. Al though the various aspects of the

i nvention have b illustr ..pbove reference to
exanpl es and pr e?ﬁé‘géﬂm@ﬁﬁé’gl&}eﬂgﬁ&?nqaﬁ%‘ﬂS be

appreci ated that the scope of the invention is defined
[03mft bRV feerrdibegoiryigittbe sowl PINAmm theds. IRNA kenfled Wwawi ng

cl ai ns erly.constr.ued .under prjnci s at e
o TREDEIR o 30 R s REr A i s
AND | M\VINGISIoALdND N NEANALCS frla ininbARG Fe s41Bbuflel ®Tlo®Wkd by washing

SECONDARY CONJUGATED ANTILBODI ES. USED F FACS AND
| MVUNESPRPYG JOnREARASy SheRNA s Tfaber pRiANReRS neR TRREAR N

EXPREBSIAONGd 1 (ANADL, EVBRYMiGh GTEM RFLS: WM water,
FOLLOW NG ACTIVIN A TREﬁTI\/EI\II'%I%BfL@E Il B: SCI—?AN(;ES I Klvater

PROTEIY i 1E88rmaty] wi(e pICsRPINA EABRYANISE rthgs et LS W TH

TI VE, T . . S
[N PROTET Y EXPHEBS! O | R VAN, ENBYON G STeM G TS

W TH B/ BREA) ishepaaitT e NN are T REATVENT. TABLE |11 :
EXPRESSI ON PROFI LE OF PLURI POTENCY MARKERS FOR THE

[03E§{N5RYWZ%§W Satbibfi RSN di e RBGRENTs. Unless otherwise
| NVENTI ON. TABLE |'V: DI FFERENTI AL EXPRESSI ON OF GENES

BETW\EEtR e reaRpmENTIe AT Eha el BRYCrd e By wrny. Reafgime PCR

DEEI (CEL -
MATRNC%@%S Weéwé& fRﬁgérxu o %%%A@?%lééﬂg Rtion
DAY SOBysTREATVENAN GEENEY ERBAL PICRI MASERR MING-OHBI3 Cafn waEM
HOP83 on SEM.HOP4 4 on SEM.HOP4 4.on SEM | dentjf |

VBt o Bl VR Bt o R SR b L Bl e Rl T 20
Homd (gATIAGH cBNAZafiplbvad rdPin dugltatedo 0&rddt A6 ppetdg drrokd

sapi ens nRNA for GATA-6, conplete cds / PROD=GAT A-6
| FL=gBries@ngBAM-labeled TAQMAN®probes were used at concentrations of

200 nM. The level of expression for each target gene was normalized using a
human glyceraldehyde-3-phosphate dehydrogenase (GAPDH) endogenous
control previously developed by Applied Biosystem. Primer and probe sets are
listed as follows: Oct3/4 (Hs00742896), SOX-2 (Hs00602736), UTF-1
(Hs00747497), Rex-1 (Hs00399279), Connexin 43 (Hs00748445), Connexin
45 (Hs00271416), ABCG2 (Hs00184979), Tert (Hs00162669), HNF 3[3
(Hs00232764), GATA-4 (Hs00171403), MixI1 (Hs00430824), Sox7
(Hs00846731), AFP (Hs00173490), Brachyury (Hs00610080), GSC
(Hs00418279_m1), Pdx-1 (Hs00426216), PTF1a (Hs00603586), Ngn3
(Hs00360700), NeuroD1 (Hs00159598), Insulin (Hs00355773) and Glu2
(Hs00165775). Sox17 primers were designed using the PRIMERS program
(ABI, CA) and were the following sequences: Sox17:
TGGCGCAGCAGATACCA (SEQ ID NO:1), AGCGCCTTCCACGACTTG
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gb NM 0052 57 1 gb D8781 1 1 AW5754 8 i nsuhn-hkq

IGFBP5 -3 28 0 17 331 2 11 -3 78 0 36 5 35 2 00
w@er@niesd@ct or binding protein 5 /FL=gb M550 6PCT/U§D08/070418

M62782 1 gb NM 0005 99 1 gb AF05503 3 1 NM 001898 Honp

CST4 -2 151 26 254195 -27 10098 464163

sapiens cystatin SN (CST1 ) , nRNA /PROD=cyst atin SN

[ FL= JO038 70 1 N 018 98 1 AKOO Q PA -2
87 0 SE D HOIGnIECAL TGN O e A O B0 R CSHHD N0

¢ DNAFI3R0OBRitihi ifeubsh N 569@ 1%42 411116 foll’ol%d:BP 95“‘621‘09'1 O8ad 1
gb NM 018 4 4 0 1 NM 0226 12 2 97 0

4 2 - idesOva@TcyRlon 49 tiyps n tsz@psitagpss- accie@ﬁtmﬁplm stsmm%%ﬁrﬁm
15 sec followed by an annealing/extension step at 60°C for 1 min. Data
analysis was carried out using GENEAMP®7000 Sequence Detection System
software. For each primer/probe set, a C; value was determined as the cycle
number at which the fluorescence intensity reached a specific value in the
middle of the exponential region of amplification. Relative gene expression
levels were calculated using the comparative C; method. Briefly, for each
cDNA sample, the endogenous control C; value was subtracted from the gene
of interest C; to give the delta C; value (AC;). The normalized amount of target

-ACt
2

was calculated as , assuming amplification to be 100% efficiency. Final

data were expressed relative to a calibrator sample.

Example 12
Karyotype analysis

[0316] The karyotype of H9 cells was determined by standard G-banding karyotype
analysis. A total of 100 metaphase spreads were evaluated (Applied Genetics
Laboratories, Inc.). No chromosome aberrations were found in 100 cells
analyzed. Cytogenetic analysis showed that the cells had a normal number of
autosomes and a modal chromosome number of 46. Figure 15 depicts a

typical karyotype obtained from the human embryonic stem cell line H9.

Example 13

Human Embryonic Stem Cell Culture on Tissue Culture Substrate

Coated with Extracellular Matrix

[0317] The human embryonic stem cell lines H1, H7, and H9 were obtained from
WiCell Research Institute, Inc., (Madison, WI) and cultured according to
instructions provided by the source institute. Briefly, cells were cultured on

mouse embryonic fibroblast (MEF) feeder cells in ES cell medium consisting
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notropi n hornone 1 (placental |actogen) (CSHL ) |,
transcript variant 4, nmRNA /PROD=chor i onic sonmatonam
woreieom4e8 hor nrone 1, isoform 4 /FL=gb NM_ 0226rPdI/BS208/070418

NM 001317 Honmo CSH1 -2 95 0 57 269 036 -4 &4 0511

86 0 68 sapiens chorionic somatomam notropi n hornone 1
(pl acental lactogen) (CSH1L ) , transcript variant 1,
MRNA / PROD=ch i .onic sQ omam not r opi or mone 1,

i sof OPEPM&M!E@ @wtr?g@ﬂ@ﬁgﬁ&@u éffsef*fdzvﬂ&go%@fdi%ﬂ serum
18000&%%%&@@ 06aM MEVZn@RsOntR? adindBcids, &F mR1 -0 37 2

58 0 4
mercaptoethanol, 2mM L-glutamine with 4ng/ml human basic fibroblast

growth factor (bFGF). MEEF cells, derived from E13 to 13.5 mouse embryos,
were purchased from Charles River. MEF cells were expanded in DMEM
medium supplemented with 10% FBS (Hyclone), 2mM glutamine, and 100
mM MEM nonessential amino acids. Sub-confluent MEF cell cultures were
treated with 10pg/ml mitomycin C (Sigma, St. Louis, MO) for 3h to arrest cell
division, then trypsinized and plated at 2x104/cm2 on 0.1% bovine gelatin-
coated dishes. MEF cells from passage two through four were used as feeder
layers. Human embryonic stem cells plated on MEF cell feeder layers were
cultured at 37°C in an atmosphere of 5% CO, within a humidified tissue
culture incubator. When confluent (approximately 5 to 7 days after plating),
human embryonic stem cells were treated with 1mg/ml collagenase type IV
(Invitrogen/GIBCO) for 5 to 10 min and then gently scraped off the surface
using a Sml glass pipette. Cells were centrifuged at 900 rpm for 5 min, and
the pellet was resuspended and re-plated at a 1:3 to 1:4 ratio of cells on plates
coated with a 1:30 dilution of growth factor reduced MATRIGEL™ (BD
Biosciences). Cells were subsequently cultured in MEF-conditioned media
supplemented with 8 ng/ml bFGF and collagenase passaged on MATRIGEL
coated plates for at least five passages. The cells cultured on MATRIGEL™
were routinely passaged with collagenase IV (Invitrogen/GIBCO), Dispase

(BD Biosciences) or Liberase enzyme (Roche, IN).
Example 14
Differentiation of Human Embryonic Stem Cells Cultured on Tissue

Culture Substrate Coated with Extracellular Matrix to Definitive

Endoderm
[0318] Differentiation of embryonic stem cells to definitive endoderm was carried out

as previously described in Nature Biotechnology 23, 1534-1541 (Dec 2005).

Briefly, H9 cultures at approximately 60 to 70% confluency were exposed to
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sapi ens, chorionic somat omam notropi n hornone 1

(pl acental |actogen), clone M3C 14 518, nRNA, conplete
w@Ad®9INPRBD=chor i onic somat omam not r opi N hor NRCEUS2008/070418

(placental | act ogen) /FL=gb BCOO 5921 1 Al 796169 GATA-

GATA3 -4 45 0 10 0 24 1 30 -4 72 0 13 0 80 2 05

bi nding protein 3 /FL=gb NM_ 002051 1 gb M69106 1 gb

e Bl SRR L apmens bt sRFens Shitentae o

Mot 1 O Rjr w &YRDIBBowWed Byt dddment AR HOMENALE 1Y McdARE supplemented
with 2% FBS and 100 ng/ml activin A (AA) for an additional three days. H9
cells were cultured on plates coated with growth factor reduced MATRIGEL
ata 1:30 to 1:10 dilution or on regular MATRIGEL at al:30 to 1:10 dilution
The plates were coated with MATRIGEL for 1 hr at room temperature.

[0319] At day 5, the cultures were analyzed by FACS for CXCR4, E-cadherin, CD?9,
and N-cadherin expression and by real time PCR for SOX-17, SOX-7, Alpha-
fetal protein (AFP), CXCR4, Brychyury (Bry), gooscecoid (GSC), HNF-3
beta, and GATA4. AFP and SOX-7 are regarded as visceral endoderm
markers, while GATA4, HNF-3 beta and SOX-17 represent definite endoderm
markers, and GSC, Bry, and CXCR4 represent markers of primitive streak.
Figure 17 depicts the expression of CXCR4 by FACS. There was a
significant increase in expression of CXCR4 by cells cultured on plates coated
with MATRIGEL at a 1:10 dilution as compared to lower concentrations of
MATRIGEL. Furthermore, growth factor reduced MATRIGEL was not as
effective in formation of definitive endoderm cells as compared to regular

MATRIGEL.

[0320] Figure 18 shows the real-time PCR results verifying that cells cultured on
plates coated with a 1:10 dilution of MATRIGEL showed a significant
upregulation of definitive endoderm markers as compared to cells cultured on

a 1:30 dilution of MATRIGEL.
Example 15

Microarray Analysis of Changes in Gene Expression in Embryonic Stem

Cells Following Formation of Definitive Endoderm

[0321] Total RNA was isolated from the following human embryonic stem cell
cultures using an RNeasy mini kit (Qiagen): H9P83 cells cultured on
MATRIGEL -coated plates and exposed to DMEM/F12 medium
supplemented with 0.5% FBS and 100 ng/ml activin A for two days followed
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MEFs and expose to DMEM/F12 medium supplemented with 0.5% FBS and
100 ng/ml activin A for two days followed by treatment with DMEM/F12
medium supplemented with 2% FBS and 100 ng/ml activin A for an additional
three days. Controls for each group included cells plated on MATRIGEL -
coated dishes and cultured in MEF-conditioned medium or cells plated on

MEFs and cultured in ES medium.

[0322] Sample preparation, hybridization, and image analysis were performed
according to the Affymetrix Human Genome U133 Plus 2.0 Array. Following
normalization and a log transformation, data analysis was performed using
OmniViz® software (MA) and GENESIFTER (VizXLabs, WA). The
variability within each treatment and among the different treatments was
compared using the Pearson correlation coefficient. Variance in gene
expression profiles between the different treatments along with the correlation
coefficient between the lines are depicted in Figure 19. Significant
differences in gene expression between the samples were evaluated using

analysis of variance and an F-test with adjusted P-value (Benjamini and

Hochberg correction) of < 0.05. Only genes with a present call were included

in the analysis. Table IV lists the genes that are differentially expressed with
a difference at least 5-fold between the various samples. The normalized
intensity value of the genes that are significantly expressed along with the

standard error of the mean (SEM) for each gene are listed.

Example 16

Differentiation of Human Embryonic Stem Cells Cultured on Tissue

Culture Substrate Coated with MATRIGEL™ to Definitive Endoderm
[0323] Differentiation of embryonic stem cells to definitive endoderm was carried out

as previously described in Nature Biotechnology 23, 1534-1541 (Dec 2005).
Briefly, H9, H7, or H1 cells seeded on growth factor reduced MATRIGEL™
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additional three days. In all subsequent examples unless otherwise noted, this

treatment regimen will be referred to as the definite endoderm (DE) protocol.
In parallel, H9, H7, or H1 cells cultured on MEF feeders were also exposed to

the same DE protocol outlined above.

[0324] At day 5, the cultures were analyzed by FACS for CXCR4, E-cadherin, CD?9,
CD99, and N-cadherin (CD56) expression and by real time PCR for SOX-17,
SOX-7, Alpha-fetal protein (AFP), CXCR4, Brychyury (Bry), gooscecoid
(GSC), HNF-3 beta, and GATA4. AFP and SOX-7 are regarded as visceral
endoderm markers while GATA4, HNF-3beta and SOX-17 represent definite
endoderm markers and GSC, Bry, and CXCR4 represent markers of primitive

streak.

[0325] H-lines cultured on mouse feeders and exposed to the DE protocol resulted in
a robust expression of DE markers and expression of CXCR4 by FACS
(Figure 20). There was also a significant decrease in expression of E-
cadherin following treatment with the DE protocol. Lastly, the CXCR4 +
population also stained positive for CD117. Figure 21 shows a significant
upregulation of definitive endoderm markers as compared to untreated H7

(Figure 21, panel a) and H9 cells (Figure 21, panel b).

[0326] Unlike H-lines cultured on MEF feeders, H-lines cultured on MATRIGEL™
(1:30 dilution) and treated with the definitive endoderm protocol failed to
show robust expression of definitive endoderm markers. In particular, the
expression of CXCR4 by FACS and by real-time PCR was significantly lower
for cells cultured on MATRIGEL™ as compared to cells cultured on mouse
embryonic fibroblasts. Expression of definitive endoderm markers follows a
general response pattern with H1 being greater than H9, which is greater than
H7 (Figures 22 and 23). From Figure 22, H1 cells showed a significant

increase in CXCR4 expression as compared to H7 and H9 lines. Note that in
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embrrgronic fibroblasts. Figure 23 (panels a-c) shows the real-time PCR
results showing that there was modest increase in upregulation of definitive
endoderm markers in H7 (Figure 23, panel a) and H9 (Figure 23, panel b)
lines. However, H1 (Figure 23, panel ¢) line showed a more robust

upregulation of definitive endoderm markers as compared to H7 and H9 lines.

Example 17

Differentiation of Human Embryonic Stem Cells Cultured on Tissue
Culture Substrate Coated with MATRIGEL™ to Definitive Endoderm

(DE)- Role of Wnt Ligands

[0327] H7P44 and H9P46 embryonic stem cells were cultured on MATRIGEL™
(1:10 dilution) coated dishes and exposed to DMEM/F12 medium
supplemented with 0.5% FBS, and 100 ng/ml activin A (R&D Systems, MN)
for two days followed by treatment with DMEM/F12 media supplemented
with 2% FBS and 100 ng/ml activin A (AA) for an additional three days. In
some of the cultures 20 ng/ml Wnt-3a (Catalog# 1324-WN-002, R&D
Systems, MN), 20 ng/ml Wnt-5a (Catalog# 654-WN-010, R&D Systems,
MN), 25 ng/ml Wnt-7a (Catalog# 3008-WN-025, R&D Systems, MN), or 25
ng/ml Wnt-5b (Catalog# 3006-WN-025, R&D Systems, MN) was added
throughout the five day treatment. Figure 24 depicts phase contrast images of
H9P46 definitive endoderm culture in the presence of high concentration of
(a) AA or (b) AA+ 20 ng/ml Wnt-3a. Figure 25 depicts the expression of
CXCR4 by FACS at day 5 for H7P44, and H9P46 lines cultured on
MATRIGEL™ (1:30 dilution) and exposed to the DE protocol + Wnt-3a
(Figure 25, panels b and d) and —Wnt-3a (Figure 25, panels a and c).
Presence of Wnt-3a in DE cultures resulted in robust expression of CXCR4
(CD184) as compared to DE cultures treated with low serum plus high
concentration of AA. Figure 26 displays the real-time PCR data for a) H7 and
b) HO cultures treated with low serum + AA +/- Wnt ligands. For both H-
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impact on expression of definitive endoderm markers.

Example 18

Differentiation of Human Embryonic Stem Cells Cultured on Tissue
Culture Substrate Coated with MATRIGEL™ to Definitive Endoderm:

Effective dose of Wnt-3a

[0328] H9P46 embryonic stem cells were cultured on MATRIGEL™ coated dishes
(1:10 dilution) and exposed to DMEM/F12 medium supplemented with 0.5%
FBS, 100 ng/ml Activin A (AA), and 10-50 ng/ml WNt-3a (R&D Systems,
MN) for two days followed by treatment with DMEM/F 12 media
supplemented with 2% FBS, 100 ng/ml activin A (AA), and 10-50 ng/ml Wnt-
3a for an additional three days. Control cultures were not treated with Wnt-3a.
Figure 27, panel a depicts the expression of CXCR4 by FACS at day 5 in the
absence of Wnt-3a, b) 10 ng/ml Wnt-3a, ¢) 20 ng/ml Wnt-3a and d) 50 ng/ml
Wnt-3a. In the absence of Wnt-3a the expression of CXCR4 was very low. In
contrast, addition of 10-50 ng/ml of Wnt-3a significantly increased the number
of CXCR4 positive cells. Furthermore, addition of 10 ng/ml of Wnt-3a was as
effective as addition of 50 ng/ml of Wnt-3a. Real-time PCR results (Figure

28, panel a) also confirm this finding.

[0329] In a separate study, H9p52 cells were plated on 1:30 low growth factor
MATRIGEL™, For the first 2 days of the DE protocol a range of Wnt3A
doses was used: 10ng/ml, 5ng/ml and 1 ng/ml. Figure 28, panel b shows
PCR analysis of the DE markers after 5 days of treatment. The number of
cells at the end of the experiment is noted in Figure 28, panel ¢. This
indicates that cells are proliferating when higher doses of Wnt-3a are used.
Extension to 5 days of Wnt3a treatment (5D) had little effect on DE markers

by PCR and did not significantly increase cell numbers (Figure 28, panel ¢).
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Example 19

Differentiation of Human Embryonic Stem Cells Cultured on Tissue
Culture Substrate Coated with MATRIGEL™ to Definitive Endoderm

(DE)- Effect of GSK-3B inhibitor

[0330] In order to confirm that the effect of Wnt-3a was through the Wnt pathway, a
GSK-3 inhibitor was used to activate the downstream targets of Wnt, such as
beta catenin. H9P46-P48 embryonic stem cells were cultured on
MATRIGEL™ coated dishes (1:10 dilution) and exposed to DMEM/F12
medium supplemented with 0.5% FBS, 100 ng/ml activin-A (AA), and 10-
1000 nM GSK-3B inhibitor IX (Catalog# 361550, Calbiochem, CA) for two
days followed by treatment with DMEM/F12 media supplemented with 2%
FBS, 100 ng/ml activin A (AA), and 0-1000 nM GSK-3B inhibitor IX
(Catalog# 361550, Calbiochem, CA) for an additional three days. Control
cultures were treated with low serum plus high dose of activin A +/- Wnt-3a.
Figure 29, panel a depicts the expression of CXCR4 by FACS at day 5 in the
absence of Wnt-3a or GSK-3B inhibitor, b) +20 ng/ml Wnt-3a, ¢) +1000 nM
GSK-3B inhibitor IX, d) +500 nM GSK-3B inhibitor IX, ¢) +100 nM GSK-3B
inhibitor IX, f) +10 nM GSK-3B inhibitor IX, g) +100 nM GSK-3B inhibitor
IX for days 1-2, and h) +10 nM GSK-3B inhibitor IX for days 1-2.

[0331] In the absence of Wnt-3a or at 10 nm GSK-3B inhibitor the expression of
CXCR4 was very low. In contrast, addition of 20 ng/ml of Wnt-3a or 100-
1000 nM GSK-3B inhibitor significantly increased the number of CXCR4
positive cells. Furthermore, addition of 100 nM GSK-3B inhibitor for days 1-
2 was as effective as addition of 100 nM GSK-3B inhibitor for the entire five-
day period. Figure 30 depicts the gene expression of definitive endoderm

markers for (panel a) HOP48 cells and (panel b) H9P46 cells.
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Example 20

Differentiation of Human Embryonic Stem Cells Cultured on Tissue
Culture Substrate Coated with MATRIGEL™ to Definitive Endoderm
(DE)- Effective dose of Activin-A in the presence of GSK-3B inhibitor or

Wnt-3A

[0333] HI9P49 and H1P46 embryonic stem cells were cultured on MATRIGEL™
coated dishes (1:10 dilution) and exposed to DMEM/F12 medium
supplemented with 0.5% FBS, 10-100 ng/ml activin A (AA), and 100 nM
GSK-3B inhibitor IX (Catalog# 361550, Calbiochem, CA) or 20 ng/ml Wnt-
3a for two days followed by treatment with DMEM/F12 media supplemented
with 2% FBS, 10-100 ng/ml activin A (AA) for an additional three days.
Control cultures were treated with low serum plus 100 ng/ml of activin A.
Figure 31 depicts the expression of CXCR4 by FACS for HOP49 and H1P46
at day 5 with a) 10 ng/ml activin A for all five days plus 20 ng/ml of Wnt-3A
for the first two days, b) 100 ng/ml activin A for all five days plus 20 ng/ml of
Wnt-3A for the first two days ¢) 100 ng/ml activin A for all five days plus 100
nM of GSK-3B inhibitor IX for the first two days d) 10 ng/ml activin A for all
five days plus 100 nM of GSK-3B inhibitor IX for the first two days,e) 100
ng/ml activin A for all five days plus 20 ng/ml of Wnt-3A for the first two
days, and f) 10 ng/ml activin A for all five days plus 20 ng/ml of Wnt-3A for
the first two days. Figure 31 panels a-d is for HOP49 cells and panels e-f is
for H1P46 cells. Figure 32 depicts the gene expression of definitive
endoderm markers for H9P49 cultures treated with 10, 50, or 100 ng/ml of
activin A plus 20 ng/ml of Wnt-3a: panel a: expression of AFP, Bry, CXCR4,
GSC, HNF-3B, and POUSF (Oct-4) and panel b: SOX-17 and GATAA4.

This does not add up- It appears to be a problem with figure numbers or it is a
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Example 21

Differentiation of Human Embryonic Stem Cells Cultured on Tissue
Culture Substrate Coated with MATRIGEL™ to Definitive Endoderm

(DE)- Combination of Wnt-3a and GSK-3B inhibitor

[00100] HI9P53 embryonic stem cells were cultured on MATRIGEL™ coated dishes
(1:30 dilution) and exposed to DMEM/F12 medium supplemented with 0.5%
FBS, 100 ng/ml activin A (AA), and 100 nM GSK-3B inhibitor IX (Catalog#
361550, Calbiochem, CA) +/- 20 ng/ml Wnt-3a for two days followed by
treatment with DMEM/F12 media supplemented with 2% FBS, 10-100 ng/ml
activin-A (AA) for an additional three days. In parallel, HOP53 cultures were
treated with 25 ng/ml BMP-4 (Catalog# 314-BP-010, R&D Systems, MN) +/-
20 ng/ml Wnt-3A +/- 100 ng/ml activin A. Control cultures were treated with
low serum plus 100 ng/ml of activin A. Figure 33 depicts the expression of
CXCR4 by FACS at day 5 with a) 100 ng/ml activin A for all five days plus
20 ng/ml of Wnt-3A for the first two days and 25 ng/ml BMP-4 for days 3-5,
b) 100 ng/ml activin A for all five days plus 20 ng/ml of Wnt-3A for the first
two days ¢) 100 ng/ml activin A for all five days plus 100 nM of GSK-3B
inhibitor IX for the first two days d) 20 ng/ml Wnt-3a + 25 ng/ml BMP-4 for
all five days, e) 100 ng/ml activin A for all five days plus 20 ng/ml of Wnt-3A
+ 100 nm GSK-3B inhibitor IX for the first two days, and f) 100 ng/ml activin
A + 25 ng/ml BMP-4 for all five days. Figure 34 depicts the gene expression
of definitive endoderm markers, as determined by real-time PCR for cultures
of the human embryonic stem cell line H1 at passage 46, treated with 10 or
100 ng/ml of activin A plus 20 ng/ml of Wnt-3a or 100 NM GSK-3B inhibitor:
panel (a): expression of AFP, Bry, CXCR4, GSC, and POUSF (Oct-4) and
panel (b): SOX-17, HNF-3B, and GATA4. Results are expressed as fold
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of AFP, Bry, CXCR4, GSC, HNF-3B, and POUSF (Oct-4) and panel (b):
SOX-17 and GATA4. Results are expressed as fold increase over untreated
cells. Figure 36 depicts the gene expression of definitive endoderm markers
for HOP53 culture treated with combinations of activin A, Wnt-3a, GSK-3
inhibitor, and BMP-4: a) expression of AFP, Bry, CXCR4, GSC, HNF-3B,
and SOX7 and b) SOX-17, HNF-3B and GATA4. Addition of BMP-4 to the
DE protocol appears to induce formation of mesoderm marker BRY and
combination of Wnt-3A and GSK-4B inhibitor do not lead to significant
upregulation of definitive endoderm markers as compared to addition of each

agent by itself in the presence of activin A.

Example 22

Differentiation of Human Embryonic Stem Cells Cultured on MEFs to
Definitive Endoderm (DE)- Combination of Wnt-3a, Activin A, Wnt-3a,

BMP-2, BMP-4, BMP-6, BMP-7, IL-4, and SDF-1 in low serum

[0334] H9P44 cells were plated onto 6 well plates previously coated with mitomycin
treated mouse embryonic fibroblasts (MEF). Cells were grown until 70 to
80% confluency in ES cell medium consisting of DMEM/F12
(Invitrogen/GIBCO) supplemented with 20% knockout serum replacement,
100 nM MEM nonessential amino acids, 0.5 mM beta-mercaptoethanol, 2 mM
L-glutamine (all from Invitrogen/GIBCO) and 8 ng/ml human basic fibroblast
growth factor (bFGF) (R&D Systems).

[0335] For DE formation, cells were treated in the presence or absence of Activin A
(100ng/ml) in addition to other growth factors detailed below. Growth factors
were added to increasing concentration of FBS in a stepwise manner as

indicated in the following regimen:
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Day 2: 2% FBS in DMEM/F12.

Day 3: Cells were harvested for FACS analysis and RT-PCR.

[0336] All growth factors were purchased from R&D Systems, MN. A detailed
description and concentration of growth factors for each treatment group is

shown below.
1. Control- No growth factor added
2. Activin A (100 ng/ml)
3. Activin A (100ng/ml) + Wnt-3a (10ng/ml) + Wnt5a (10ng/ml)

4. Activin A (100ng/ml) + Wnt-3a (10ng/ml) + Wnt5a (10ng/ml) +
BMP2 (100ng/ml)

5. Activin A (100 ng/ml) + BMP-4 (100 ng/ml)
6. Activin A (100 ng/ml) + BMP-6 (100 ng/ml)
7. Activin A (100 ng/ml) + BMP-7 (100 ng/ml)

8. Activin A (100 ng/ml) + BMP-4 (100 ng/ml) +BMP-6 (100 ng/ml) +
BMP-7 (100 ng/ml)

9. IL-4 (10 ng/ml)
10. SDF1a (20ng/ml)
11. Activin A (100 ng/ml) + IL-4 (10 ng/ml) + SDF1a (20ng/ml)

12. BMP2 (100ng/ml) + BMP-4 (100ng.ml) + BMP-6 (100ng/ml) + BMP-
7 (100ng/ml)
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15. Activin A (100 ng/ml) + (SDF1a (20 ng/ml)

16. Activin A (100 ng/ml) + Wnt-3a (10 ng/ml) + Wnt-5a (10 ng/ml) +
Wnt-7a (10 ng/ml)

17. Activin A (100 ng/ml) + IL-4 (10 ng/ml) + SDF1a (20ng/ml) + BMP-
4 (100 ng/ml)

Results:

[0337] Cells were harvested on Day 3 of DE protocol treatment. For analysis, an
aliquot of treated cells was used for RNA preparation for RT-PCR and the rest
of cells used for FACS analysis. The frequency (%) of CXCR4 is shown in
Figure 37. Addition of the above growth factor(s) did not enhance expression

of CXCR4 above treatment with 100 ng/ml AA in low serum.

[0338] For RT-PCR analysis, cells were analyzed for expression of selected panel of
definitive endoderm markers. Results shown were calibrated against cells
grown in the base medium but not treated with Activin A or any of the other
growth factors. In agreement with the FACS data, Table V shows that there
was no significant upregulation of definitive endoderm markers by addition of
growth factors, such as Wnt-3a to cultures treated with a high dose of activin
A in low serum. This is in contrast to the previous examples showing a
significant increase in DE markers for ES cells cultured on feeder-free

conditions in the presence of activin A, WNT3A, and low serum.
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Culture Substrate Coated with MATRIGEL™ ¢or human Fibronectin to

Definitive Endoderm (DE)

[0339] HI9P55 cells were grown and differentiated on human fibronectin or regular
growth factor MATRIGEL™ (BD Biosciences). 1ml of DMEM/F12
(Invitrogen/GIBCO) containing 1ug/ml of human fibronectin (R&D systems,
MN) was added to each well of 6 well tissue culture treated dish.
Alternatively, regular growth factor MATRIGEL™ was diluted 1:10 in
DMEM/F12 and 1ml of diluted MATRIGEL™ was added to each well of 6
well tissue culture treated dish. Cells were passed with collagenase. After
cells reached 80% confluency, there were treated as follows: 2 days 0.5%FBS
containing 10ng/ml mouse recombinant Wnt3a (R&D) and 100ng/ml Activin
A (R&D). This was followed by 3 days 2%FBS plus 100ng/ml Activin A.
Figure 38, panels a-b depict the expression of CXCR4 by embryonic stem
cells cultured on fibronectin and MATRIGEL, respectively. Real-time PCR
results (Figure 39) confirm that formation of definitive endoderm was

equivalent on fibronectin and MATRIGEL™ coated plates.

Example 24

Differentiation of Human Embryonic Stem Cells Cultured on Tissue
Culture Substrate Coated with Varying Concentrations of

MATRIGEL™ to Definitive Endoderm

[0340] H9 cultures at approximately 60 to 70% confluency were exposed to
DMEM/F12 medium supplemented with 0.5% FBS, 20ng/ml Wnt-3a and 100
ng/ml activin A for two days followed by treatment with DMEM/F12 media
supplemented with 2% FBS, 20ng/ml Wnt-3a and 100 ng/ml activin A (AA)

for an additional three days. H9 cells were cultured on plates coated with
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[03&1:]GF %{ealttlrmaerbcci{ re &lts\éraerslhg\gg 1n2f<‘1gure 40. Treatment of human
embryonic stem cells with low serum, Activin A and Wnt3a led to the
expression of CXCR4, GATA4, Goosecoid, HNF-3beta, and SOX-17 genes,
suggesting that the cells were differentiating to the definitive endoderm stage.
However, it does not appear that the in the presence of Wnt-3 A concentration

of the MATRIGEL™ coating plays an important role in differentiation.

Example 25

Differentiation of Human Embryonic Stem Cells Cultured on Tissue
Culture Substrate Coated with Extracellular Matrix and subsequently
cultured on MEFS and differentiated to Definitive Endoderm- role of

Wnt-3a

[0342] Cells from the human embryonic stem cell line H9 cultured on MATRIGEL™
for at least five passages were seeded onto MEF feeders in ES media. When
the cells reached 60 to 70% confluency they were exposed to DMEM/F12
medium supplemented with 0.5% FBS and 100 ng/ml activin A for two days
followed by treatment with DMEM/F12 media supplemented with 2% FBS
and 100 ng/ml activin A (AA) for an additional three days. Additional
treatment groups include Wnt-3a at 20ng/ml for all five days + 10-100 ng/ml

of activin A.

[0343] At day 3 and 5, the cultures were analyzed by real time PCR for SOX-17,
SOX-7, Alpha-fetal protein (AFP), CXCR4, Brychyury (Bry), gooscecoid
(GSC), HNF-3 beta, GATA4, hTERT and Oct4. AFP and SOX-7 are regarded
as visceral endoderm markers while GATA4, HNF-3beta and SOX-17
represent definite endoderm markers and GSC, Bry, and CXCR4 represent
markers of primitive streak. hTERT and Oct-4 are markers for self renewal

and pluripotency respectively. Real time-PCR results are shown in Figure 41,
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[0344] In the absence of Wnt3a, AFP expression levels of cells cultured in 100ng/ml
Activin A are similar to those seen in untreated controls. However, with the
addition of Wnt3a to cells cultured in 100ng/ml activin A, there is an increase
in the expression of AFP that increases over time. When a lower
concentration of Activin A is used, AFP expression is very high, regardless of
the presence of Wnt3a (Figure 41, panel a). This suggests that a high
concentration of Activin A is necessary to keep the cells from differentiating

to extra-embryonic tissues.

[0345] By FACS analysis, CXCR4 positive cells ranged from 32-42% of the
population in samples treated with a high concentration of Activin A but not
treated with Wnt3a as compared to 23-33% of the population in samples
treated with a high concentration of Activin A and Wnt3a at day 3 (Figure 41,
panel e). By day 5 of treatment, 28-32% of cells treated with a high
concentration of activin A but not treated with Wnt-3a expressed CXCR4 as
compared to 43-51% of cells treated with a high concentration of Activin A
and Wnt3a (Figure 41, panel f). In cells treated with a low concentration of
Activin A, there were more CXCR4 positive cells in the treatment group
without Wnt3a (11 to 20%) as compared to the Wnt-3a treated group (3 to 4%)
(Figure 41, panel g). Overall, Wnt-3a does not appear to play a significant
role in differentiation of human embryonic stem cells, cultured on MEFs, to
definitive endoderm. This suggests that the feeder layer is probably secreting
sufficient Wnt-3a or analogous ligand to enhance activin A induced definitive

endoderm formation.
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[0346] To determine if the addition of Wnt-3a was causing the increase in
differentiation, an inhibitor of Wnt-3 signaling was added to the cultures. H9
cultures at approximately 60 to 70% confluency were exposed to DMEM/F12
medium supplemented with 0.5% FBS, 20ng/ml Wnt3a, 100ng/ml Dikkopf-1
(DKK-1) and 100 ng/ml activin A for two days followed by treatment with
DMEM/F12 media supplemented with 2% FBS and 100 ng/ml activin A (AA)
for an additional three days. H9 cells were cultured on plates coated with
Growth Factor Reduced MATRIGEL at a 1:30 dilution. The plates were
coated with MATRIGEL for 1 hr at room temperature.

[0347] At day 5, the cultures were analyzed by real time PCR for SOX-17, SOX-7,
Alpha-fetal protein (AFP), CXCR4, Brychyury (Bry), gooscecoid (GSC),
HNF-3 beta, GATA4, hTERT and Octd. AFP and SOX-7 are regarded as
visceral endoderm markers while GATA4, HNF-3beta and SOX-17 represent
definite endoderm markers and GSC, Bry, and CXCR4 represent markers of
primitive streak. hTERT and Oct-4 are markers for self renewal and

pluripotency respectively. Results are shown in Figure 42.

[0348] In the presence of Wnt3a, cells express CXCR4, GATA4, HNF-3beta and
SOX17, all markers of definitive endoderm. Markers of primitive streak
formation such as goosecoid were also detected at levels higher than that
detected in untreated controls. With the addition of DKKI, the expression
level of the aforementioned differentiation markers dramatically decrease to

levels similar to that of untreated cells.
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[0349] Day 5 DE cultures of H9 cells were stained according to Example 10 for
SOX-17, HNF-3B, GATA-4, N-cadherin, and E-cadherin. All nuclei were
counter stained with DAPI. 20 ng/ml Wnt-3a resulted in significantly larger
number of nuclei stained positive for SOX-17, HNF-3beta. and GATA-4 as
compared to cultures differentiated in the absence of Wnt-3a. Furthermore,
addition of Wnt-3a resulted in significant loss of expression of e-cadherin and
enhanced expression of N-cadherin (Figure 43, panel a and Figure 43, panel

b).

Example 28

Microarray analysis of changes in gene expression in embryonic stem cells

following formation of definitive endoderm on MEFs vs MATRIGEL™

[0350] Total RNA was isolated from the following embryonic stem cell cultures
using an RNeasy mini kit (Qiagen): A) H9P33 cells cultured on
MATRIGEL™-coated plates (1:30 dilution) and exposed to DMEM/F12
medium supplemented with 0.5% FBS and 100 ng/ml activin A for two days
followed by treatment with DMEM/F12 medium supplemented with 2% FBS
and 100 ng/ml activin A (AA) for an additional three days; B) H9P44 cells
cultured on MEFs and exposed to DMEM/F12 medium supplemented with
0.5% FBS and 100 ng/ml Activin A for two days followed by treatment with
DMEM/F12 medium supplemented with 2% FBS and 100 ng/ml Activin A for
an additional three days, and C) H9P48 cells cultured on MATRIGEL™-
coated plates (1:30 dilution) and exposed to DMEM/F12 medium
supplemented with 0.5% FBS and 100 ng/ml activin A plus 20 ng/ml Wnt-3A
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Controls for each group included cells plated on MATRIGE -coated dishes
and cultured in MEF-conditioned medium or cells plated on MEFs and
cultured in ES medium. All groups contained three biological replicates and

each biological replicate was repeated on two separate gene chips.

[0351] Sample preparation, hybridization, and image analysis were performed
according to the Affymetrix Human Genome U133 Plus 2.0 Array. Following
normalization and a log transformation, data analysis was performed using
OmniViz® software (MA) and GENESIFTER (VizXLabs, WA). Significant
differences in gene expression between the samples were evaluated using

analysis of variance and an F-test with adjusted P-value (Benjamini and

Hochberg correction) of < 0.05. Only genes with a present call in at least one

group were included in the analysis. Table VI lists the mean normalized log-
transformed signal intensity of genes showing at least 5-fold difference
between group A, group B, and group C along with the adjusted P-value for

cach gene.

Example 29

Differentiation of SA002 ES line Cultured on Tissue Culture Substrate

Coated with MATRIGEL™ to Definitive Endoderm (DE)

[0352] SA002 P38 cells (Cellartis, Sweden) previously cultured for at least three
passages on MATRIGEL -coated plates (1:30 dilution) in MEF-CM
supplemented with 8 ng/ml of bFGF were exposed to DMEM/F12 medium
supplemented with 0.5% FBS, and 100 ng/ml activin A (R&D Systems, MN)
+/- 20 ng/ml of Wnt-3a or 100 nm GSK-3B IX inhibitor for two days followed
by treatment with DMEM/F 12 media supplemented with 2% FBS and 100
ng/ml activin A (AA) for an additional three days. Real time PCR results are
shown in Figure 44, panels a & b. Similar to H1, H7, and H9 lines, SA002

line also required addition of Wnt-3A for robust expression of DE markers.
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Differentiation of Human Embryonic Stem Cells Cultured on Tissue
Culture Substrate Coated with human Serum to Definitive Endoderm

(DE)

[0353] Cultures of the human embryonic stem cell line H1 at passage 55 were grown
and differentiated on human serum (Sigma, #H1388, MO) coated plates. 0.5
ml of human serum was added to each well of 6 well tissue culture treated
dish, incubated for 1 hr at room temperature, and aspirated before adding
human embryonic stem cells. After cells reached 80% confluency, they were
treated as follows: 2 days 0.5%FBS containing 10ng/ml mouse recombinant
Wnt3a (R&D) or 100 nM GSK-3B inhibitor IX (Catalog# 361550,
Calbiochem, CA) and 100ng/ml Activin A (R&D). This was followed by 3
days 2%FBS plus 100ng/ml Activin A. Cultures were then analyzed by real-
time PCR (Figure 46, panels a & b). Robust expression of definitive
endoderm markers were noted for cells treated with activin A + GSK-3B
inhibitor or Wnt-3A as compared to cells treated with activin A only. These
findings parallel our findings for human embryonic stem cells cultured on

MATRIGEL™ or human fibronectin coated plates.

Example 31

Differentiation of Human Embryonic Stem Cells Cultured on Tissue
Culture Substrate Coated with MATRIGEL™ to Definitive Endoderm

(DE)- Evaluation of various GSK-3B inhibitor

[0354] The effectiveness of a number of commercially available GSK-3B inhibitors

was evaluated in formation of DE from human embryonic stem cells. The
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361550, Calblochem CA) GSK-3B inhibitor XI (Catalog# 361553,
Calbiochem, CA), GSK-3B inhibitor XII (Catalog# 361554, Calbiochem,
CA). H1P54 ES cells were cultured on MATRIGEL™ coated dishes (1:30
dilution) and exposed to DMEM/F12 medium supplemented with 0.5% FBS,
100 ng/ml activin A (AA) +/- various GSK-3B inhibitors for two days
followed by treatment with DMEM/F 12 media supplemented with 2% FBS,
100 ng/ml activin A (AA) for an additional three days. Control cultures were
treated with low serum plus high dose of AA. Figure 47, panels a and b
depicts the gene expression of definitive endoderm markers at day 5. GSK-3B

inhibitor IX and XI were both effective in inducing DE formation as compared

to GSK-3B inhibitor VIII and XII.

Example 32

Formation of Pancreatic Endoderm by Human Embryonic Stem Cells
Cultured Under Feeder-free Conditions:- Evaluation of Retinoic Acid

Analogues

[0355] H9P49 embryonic stem cells were cultured on MATRIGEL™ (1:30 dilution)
coated dishes and exposed to DMEM/F12 medium supplemented with 0.5%
FBS, 20 ng/ml Wnt-3a (Catalog# 1324-WN-002, R&D Systems, MN), and
100 ng/ml activin A (R&D Systems, MN) for two days followed by treatment
with DMEM/F12 media supplemented with 2% FBS and 100 ng/ml activin A
(AA) for an additional three days. At day 5, cells were collected for
evaluation by FACS and real-time PCR. As indicated in previous examples,
this protocol resulted in robust upregulation of definitive endoderm markers,
such as CXCR4 and SOX-17. The resulting definitive endoderm cells at day 5
were exposed to the following media conditions to induce pancreatic
endoderm formation: culturing in DMEM/F 12 media supplemented with 2%
FBS and 1 pM all-trans retinoic acid (RA) (Catalog#R2625, Sigma, MO), or
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Sigma, MO) for 3 days. AM-580 and TTNPB are retinoic acid analogs with
affinity for retinoic acid receptors. RA treatment was followed by additional
three day treatment in DMEM/F12 media supplemented with 2% FBS and 20-
50 ng/ml bFGF (Catalog#F0291, Sigma, MO). Cultures were harvested and

samples of mRNA were collected for analysis.

[0356] Gene expression analysis revealed that (Figure 48, panels a-d) addition of 1
UM RA followed by exposure to bFGF significantly upregulates pancreatic
endoderm markers, such as PDX-1. Furthermore, this protocol resulted in
robust expression of foregut endoderm markers, such as CDX-2 and AFP. At
1uM concentration, addition of RA analogs resulted in equivalent pancreatic
endoderm and foregut markers. However, addition of 1uM RA analogs
resulted in more robust expression of AFP as compared to all-trans retinoic
acid. However, addition of 10uM AM-580 suppressed AFP and CDX-2

expression while maintaining a high expression of PDX-1.

Example 34

The effect of Wnt-3a Treatment on Cytokine Expression in Human

Embryonic Stem Cells

[0357] The effect that Wnt-3a treatment has on cytokine expression was analyzed
using a protein array. Cells of the human embryonic stem cell line H9 were
cultured according to the methods described in Example 15. At passage 54,
cells were differentiated in the presence of 100ng/mlActivinA +/-
10ng/mlWnt3a for 2 days in 0.5% FBS DMEM/F12. Cells were subsequently
cultured for an additional three days in 100ng/ml Activin A and 2%FBS
DMEM/F12. At the end of the 5th day, CXCR4 expression was determined
by FACS for each treatment group. Cells treated with Activin A only had 1%
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[0358] Cell lysates were prepared from cells of each treatment group, with a
mammalian cell lysis kit (Sigma-Aldrich, MO). Conditioned media from each
treatment group was collected and concentrated. Cytokine array analysis was
completed using Cytokine Array panels provided by RayBiotech, GA
(http://www .raybiotech.com/). Table VII lists cytokine, growth factor, and
receptor expression following normalization of the data and background
subtraction. For each panel, positive and negative controls are also included.

Th data shown are two independent samples per cell treatment group (1,2).

[0359] Noticeable upregulation of Angiogenin, IGFBP-1 and EGF are seen in the
Wnt3 treated cell conditioned media. Numerous proteins are upregulated in
the Wnt3a treated cell lysates including IGFBP-1, TGFbeta-1 and TGFbeta-3.
These upregulated proteins can be added back into the differentiation media to

replace or enhance Wnt3a effects on definitive endoderm formation.

Example 35

Differentiation of Human Embryonic Stem Cells Cultured on Tissue
Culture Substrate Coated with MATRIGEL™ to Definitive Endoderm:

Role of Wntl

[0360] HIPS55 ES cells were cultured on MATRIGEL™ (1:30 dilution) coated dishes
and exposed to DMEM/F12 medium supplemented with 0.5% FBS, and 100
ng/ml activin A +/- 10-20 ng/ml of WNT-1 (PeproTech, NJ, Catalogue#120-
17) for two days followed by treatment with DMEM/F12 media supplemented
with 2% FBS, 100 ng/ml activin A (AA) and +/- 10 or 20 ng/ml of WNT-1 for
an additional three days. The following combinations of WNT1 + AA were
tested:

[0361] a) 20 ng/ml of WNT1 + 100 ng/ml AA in 0.5% FBS + DM-F12 for days 1-2
followed by 2% FBS +DM-F12 + 100 ng/ml AA for day three, b) 20 ng/ml of
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0.5% FBS + DM-F12 for days 1-2 followed by 2% FBS +DM-F12 + 100
ng/ml AA for days 3-5, ) 20 ng/ml of WNT1 + 100 ng/ml AA in 0.5% FBS +
DM-F12 for days 1-2 followed by 2% FBS +DM-F12 + 100 ng/ml AA + 20
ng/ml of WNT1 for day three, f) 20 ng/ml of WNT1 + 100 ng/ml AA in 0.5%
FBS + DM-F12 for days 1-2 followed by 2% FBS +DM-F12 + 100 ng/ml AA
+ 20 ng/ml of WNTT for days 3-5. Figure 49, panels a and b displays the
real-time PCR data for definitive endoderm markers following treatment of the
HI cells with low serum, AA and Wnt-1. Addition of 20 ng/ml of Wntl in the
present of 100 ng/ml of AA resulted in significant upregulation of definitive

endoderm markers (Bry, CXCR4, GSC, SOX17, HNF-3B, and GATA-4).

Example 36

Differentiation of Human Embryonic Stem Cells Cultured on Tissue

Culture Substrate to Definitive Endoderm in Defined Media

[0362] H1 embryonic stem cells cultured under hypoxic conditions (approximately
3% 0O,) and plated on MATRIGEL™ (1:30 dilution) coated dishes, were
cultured in MEF-conditioned medium to about approximately 60 to 70%
confluency and then exposed to DMEM/F12 medium supplemented with 0.5%
FBS, 20 ng/ml WNT-3a (Catalog# 1324-WN-002, R&D Systems, MN), and
100 ng/ml Activin-A (R&D Systems, MN) for two days, followed by
treatment with DMEM/F12 media supplemented with 2% FBS and 100 ng/ml
Activin-A (AA) for an additional 3 to 4 days. In parallel, H1 cells cultured on
MATRIGEL were exposed to DMEM-F12 or DMEM-LG supplemented with
0.5-1% B27 (Invitrogen, Ca) + 20 ng/ml WNT-3a +100 ng/ml Activin-A +/-
GSK-3B inhibitor IX (Catalog# 361550, Calbiochem, CA) for 4-5 days. In
some cultures, 1%N2 supplement (Invitrogen, Ca) was used instead of 1%

B27.
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9677 1 gbh NM 0132 8 1 1 AI601 101 Honmo FAMB4A O 46 O

38 3 07 0 46 -0 32 0 46 3 82 0 48 sapiens cDNA FLJ21 4
waoobios428] one COL03938 NM 000325 Honmo Pl TX2 1rpGluUS20087070418

351047 0890 16 4 02 0 47 sapiens paired-Ilike

honmeodomai n transcription factor 2 (PITX2), nmRNA

/| PROD=pa ir ed-like homeodomai ntranscription factor 2

035

L=gh NM 000325 1 gh UG9961 1 gh AF04 872 Q 1
69%8 FBYE: @ﬁi‘&ﬁs lgﬁiﬁkg?r@m?arfn%i%gg%n%?f%reﬁo %0 67 0

17 2 6pdpRESQACKX LGS Me-PrimhR B MM AI0CEE a9 B osed
SERPINE1 2 97 0O 161% 75 189 1550222751 87%

sapi effsthg gimeraedigpiorpaylation a3 dyschbest dpradndusp fasmptinn of
cl adeyffinitive endoderm (DE). The properties of EXPRES cells have been

[0364]

previously disclosed in U.S. application 60/913,475. Lastly, cells of the
BGOL1V line obtained from Invitrogen and cultured on MATRIGEL coated
plates in MEF-conditioned medium + 8 ng/ml bFGF, were exposed to the
differentiation media mentioned above to induce DE formation. Figure 50
depicts the expression of CXCR4and CD9 by FACS at day 4-5 for
EXPRESO1, BGO1V, and H1 P50 cell lines exposed to defined differentiation
media or low serum based differentiation media. For all the tested lines, the
expression of CXCR4 was equivalent when using defined media based on 1%
B27 supplement versus FBS based media. Furthermore, 1% N2 supplement
was unable to induce DE formation, probably due to a high concentration of
insulin (8.6 uM) in the N2 supplement. Figure 51 displays the real-time PCR
data for EXPRESO1, BGO1V, and H1 cultures treated with low serum or
defined media+ AA + WNT3A at days 4-5. This protocol resulted in
significant upregulation of DE markers. Figure 52 depicts
immunofluorescence images of EXPRES 01 P49 cells differentiated into DE
using 1% b27 + DM-F12 + Activin-A + WNT3A + GSKO03B inhibitor for five
days. Majority of the cells stain positive for GATA-4, SOX-17, and HNF-3B
and a minority of cells stain positive for OCT-4, SOX-2, and Nanog.

Example 37

Differentiation of Human Embryonic Stem Cells Cultured on MEFs to

Definitive Endoderm in Defined Media

H1 cells were plated onto 6 well plates previously seeded with mitomycin
treated mouse embryonic fibroblasts (MEF). Cells were grown until 70 to
80% confluent in ES cell medium consisting of DMEM/F12
(Invitrogen/GIBCO) supplemented with 20% knockout serum replacement,
100 nM MEM nonessential amino acids, 0.5 mM beta-mercaptoethanol, 2 mM
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(nexin, plasm nogen activator inhibitor type 1),
menber 1 (SERPINE1 ) , nRNA /PROD=ser in e (or
waeyavmeiney protei nase inhibitor, cladeE (nexi nPCT/US2008/070418
pl asm nogen activator inhibitor type 1), nenbe
NM_ 001480 Hono GALRL - 1 90 0 68 0 04 0 73 -2 42 0 72
-0 34 0 73 sapiens galanin receptor 1 (GALRL ) , nRNA

/ PROD=gal a ni ceptor M 480 b
U23854" giut@lamﬁgad@fe I@’btrqgs%/ﬂB@ghafwmﬁgreé ¢ EpyoBlagt
4 29 1PfadH SFL (R BAvhe@d. 5 48 13 sapi ens

col | aégebﬂvt taypreg)\lj FZ\I(pha % eC%ﬁAZ) MRNA

[0365] For DE formation, cells were treated in the presence or absence of Activin-A
(100ng/ml) in addition to other growth factors detailed below. Growth factors
were added to increasing concentration of FBS in a stepwise manner as

indicated in the following regimen:

Day 0: 0% FBS or 1%B27 in DMEM-LG or RPMI
Day 1: 0.5% FBS or 1%B27 in DMEM/F12 or RPMI
Day 2-5: 2% FBS or 1%B27 in DMEM/F12 or RPMI

[0366] Alternatively, the cells were treated in HESGro media (Chemicon, Ca) + 100
nM LY-Compound (EMD, CA) + 100 ng/ml of AA for days 1-5.

[0367] Cells were harvested for FACS analysis and RT-PCR at days 1-5. All growth
factors were purchased from R&D Systems, MN. Figure 53 displays the real-
time PCR data for H1 cells exposed to either low serum + Activin-A or
defined media + Activin-A at days 1-5. Fold change expression levels is

normalized to day 1 values.

[0368] Publications cited throughout this document are hereby incorporated by
reference in their entirety. Although the various aspects of the invention have
been illustrated above by reference to examples and preferred embodiments, it
will be appreciated that the scope of the invention is defined not by the
foregoing description but by the following claims properly construed under

principles of patent law.
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/ PROD=CA | a gen, type V, alpha 2 /FL=gb NM_ 000393 1
N63706 ESTs - 0 06 018 1 73 1 89 -0 74 0 13 3 75 1 75
WABW8A8AL88 Hono KLF5 0 63 0 11 3 16 0 50 0 07 OrdPuUS2048070418
0 44 sapiens colon Kruppel-like factor (CKLF) mnmRNA,
conpl ete cds /PROD=Col o n Kruppel hke factor /FL=gb AFl
3 2818 1 gb AF28727 2 1 gb AB03082 4 1 gb NM 0017 30 1
gb D14520 1 X59065 H sapiens - - 1 17 1 11 -0 39 1 06
-26 1026 -096101FG gene, exon 3 /FL=gb NM_
000800 1 gb ML3361 1 R73554 Human I GFBP5 -0 12 0 15 2
63 14 1-069 016 400 165 insulin-like growth
factor BIARLBIADEEYROF BRIMARY ANTIBODIES USED FOR FACS

AND IMMUNOSTAINININGANALYSIS.

Antibody Supplier Isotype Clone
SSEA-1 Chemicon (CA) Mouse IgM MC-480
SSEA-3 Chemicon (CA) Mouse 1gG3 MC-631
SSEA-4 Chemicon (CA) Rat IgM MC-813-70
TRA 1-60 Chemicon (CA) Mouse IgM TRA 1-60
TRA 1-81 Chemicon (CA) Mouse IgM TRA 1-81
TRA 1-85 Chemicon (CA) Mouse IgG1 TRA 1-85
AP R&D Systems Mouse IgG1 B4-78
HNF3p3 R&D Systems Goat IgG
PDX1 Santa Cruz Goat IgG A-17

Biotechnology,
INC
GATA4 R&D Systems Goat IgG
Sox 17 R&D Systems Goat IgG
CD9 BD Mouse IgG1 M-L13
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(1 GFBP5) nRNA NM 002149 Hono HPCAL1 -0 18 0 28 1 8 1 0
44 - 1 98 0 86 1 18 0 22 sapi enshi ppocal ci nhke 1
wQ ee@AL2§ , NRNA / PROD=hi pp ocal cin-li ke 1 /FRETybS2NE/070418

00214 9 1 gb D 16227 1 AI 093327 ESTs - 0 69 0 11 3 09
058045007 229 085 NM00324 0 Hono PYCR2 6 22 O
16 6 97 0 60 4 16 0 07 7 5 1 O 68 sapi ens endonetri al
bl eedi ng associated factor (leftright determ natio n,
factor A transformng growth factor beta superfamly)
(EBAF), nRNA /PROD=tran sform ng growmh factor, beta 4
/FL=gb U81 5 23 1 gb NM 0032 4 0 1 gb AF08151 3 1

Al 26390FABAE 1By kS & P IRFEBONDIR YN CONIH (RETED AR TIBODIED

15 5 64 0 ¢g§kp FOR FACS AND IMMUNOSTAINININGANALYSIS.

Secondary Conjugated Supplier Dilution
Antibody

Goat Anti-Mouse IgG Jackson 1:200

APC conjugated ImmunoResearch (PA)

Goat Anti-Mouse IgG Jackson 1:200

PE conjugated ImmunoResearch (PA)

Donkey anti-rabbit PE Jackson 1:200

or —APC conjugated ImmunoResearch (PA)

Donkey anti-goat PE or | Jackson 1:200

—APC conjugated ImmunoResearch (PA)

Goat anti-mouse IgM SouthernBiotech (AL) 1:200

PE

Goat anti-Rat IgM PE SouthernBiotech (AL) 1:200

Goat anti-mouse 1gG3 SouthernBiotech (AL) 1:200

PE
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gene famly, nmenber B /FL=gb NM_ 004040 1 NM 001792
Homo CDH2 3 83 0 17 6 0 1 0 11 2 85 0 13 5 74 0 17
waapwensi2eadherin 2, type 1, Ncadhe pn (neur onBC¥/US2008/070418

(CDH2), nRNA / PROD=cadherin 2, type 1, Ncadhe pn
(neuronal) /FL=gb NM_ 001792 1 gb MB4 064 1 NM 003897
Homo IER3 5450 156 97 0 17 4 33 0 11 6 75 0 27
sapiens i Mmedi ate early response 3 (I ER3), nRNA /PROD=
imm edi ate early response 3 /FL=gb BCOO 5080 1 gb

BCOO08 4 4 1 gb AF083 4 2 1 1 gb NM 0038 97 1 AF278532

Hono NTN4 -0 16 0 30 1 70 0 9 1 -0 67 0 4 8 2 66 0 74
TABLE ITA: CHANGES IN PROTEIN EXPRESSION IN HUMAN

EMBRYONIC STEM CELLS WITH TIME, FOLLOWING ACTIVIN A

TREATMENT.
0-DAY | 2-DAY | 5-DAY | 8-DAY
SSEA-3 | 98.67% | 92.14% | 42.9% | 22.05%
CD9 92.64% | 29.42% | 7.27% 4.1%
ECAM | 61.23% | 20.87% | 14.17% | 1.02%
NCAM | 7.33% | 5.04% | 21.1% | 8.86%
CXCR4 | 8.53% | 20.2% | 55.26% | 56.92%
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sapi ens beta-netrin nmRNA, conpl ete cds /PROD=bet a

-netrin /FL=gb AF1 1 9916 1 gb AF29771 1 1 gb NM 0212
wQ200%/0003280F27853 2 1 AF34 84 9 1 Honpo CXCR4 1 BOT/OSR04/070418

4 05158145 0 07 5 67 1 65 sapiens chenoki ne

receptor CXCR4 nRNA, conpl ete cds/ PROD=che noki ne

receptor CXCR4 /FL=gb AF34 84 9 1 1 NM 030781 Hono
COLEC12 1 93 0 13 364166 196018568151
sapi ens scavenger receptor with Ctype lectin (SRCL),
MRNA / PROD=scav enger receptor wth

TABLE IIB: CHANGES IN PROTEIN EXPRESSION IN HUMAN
EMBRYONIC STEM CELLS WITH TIME, FOLLOWING ACTIVIN A

TREATMENT.
1-day 3-day 5-day
Untreated AA Untreated AA Untreated AA

100ng/ml 100 ng/ml 100 ng/ml
CXCR4+ 13% 6% 7.6% 38% 3% 65.5%
CXCR4+ 5.32% 2.97% 2.9% 31.56% 3% 55.21%
C-Kit+
CXCR4+ 11.5% 14.58% 5.26% 36.67% 3% 54.5%
EPCAM+
CXCR4+ 12.27% 8.13% 2.72% 24.11% 3% 2.1%
CD9%+
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C-type lectin /FL=gb NM_ 030781 1 NM 000599 Hono
IGFBP5 -0 3 1 034 303185012024451175
waapwensi2g nsul i n-1i ke grow h factor bindi ng prBCEUR2068/070418
(1GFBP5), nmRNA /PROD= insul in-like gromh factor
bi nding protein 5 /FL=gb M650 62 1 gb M52782 1 gb
NM_ 0005 99 1 gb AF05503 3 1 Al 348094 Kl AA0882 TBCl D9
013026 3211130960 13 4 67 1 08 protein
B&287862 AHNAK AHNAK 1 47 0 20 3 72 051 137 0 17 4
34 0 58 nucl eoprotei n (desnoyokin ) Al 676059 ESTs
FOXQL -0 32 0 55 3 08 163 0 50 017 4 8 1 147 AU27440
ESTs - -TABEE GCHANGESIN PROFEINHEXPRESSEON IN SIUMAN
ALSTAZB RO OUR SPEMSERELORA A Fivde i GWIRCOABPIVIAD
0 15 3 96 0 86cysteine) proteinase inhibitor, clade E
(nexi n, plasm nogen TREATMENT.

5-day AA treatment

CXCR4+ 92.78%
CXCR4+/C-kat+ 92.90%
CXCR4+/EPCAM 87.99%
CXCR4+/CD99+ 88.78%

CXCR4+/CD9+ 7.03%
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activator inhibitor type 1), nmenber 1 /FL=gb NM_

000602 1 gb ML6006 1 AB037810 Honop Sl PA1L2 3 88 0 04 5
w6G2000/00828 18 0 11 5 85 0 11 sapiens nRNA for KHBIBE070418
protein, partial cds /PROD=KI A A1389 protein NM 001394

Homo DUSP4 0 22 0 37 2 88 1 09 0 50 0 14 4 12 0 99
sapi ens dual specificity phosphatase 4 (DUSP4), nRNA

/ PROD=dual specificity phosphatase 4 /FL=gb NM_ 001394
2 gb BC00267 1 1 gb W48807 1 gb U21 108 1 BC029442
Hono 2 04 0 20 3 80 0 74 1 18 0 05 4 50 0 65 sapi ens,

Simlar to immunity associated protein 1,
TABLE III: EXPRESSION PROFILE OF PLURIPOTENCY

MARKERS FOR THE EMBRYONIC STEM CELL USED IN THE
PRESENT INVENTION.

Marker H9
FACS RT-PCR | Staining
OCT3/4 + +
SOX-2
UTF-1
REX-1
hTERT
Cx 43
Cx 45
ABCG-2
SSEA-1 + (36.35%)
SSEA-3 +(94.38%)
SSEA-4 +(98.77%)
TRA-1-81 | +(85.85%)
TRA-1-60 | +(78.14%)
TRA-1-85 | +(95.96%)
CD9 +(92.02%)
AP + (99%) +

e e B B e

+ o+ +H| +
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cl one M3C 32707 | MAGE 461 8 467, nRNA, conpl etecds
/PROD=S im | ar to immunity associated protein 1
WO Bosgi4BC02 94 4 2 1 NM 000700 Honb ANXAL 5 0BCDUSB0§070418
27 1 28 3 67 0 05 4 96 1 25 sapiens annexin A 1 ( ANXAlL
) , MRNA /PROD=ann exin | /FL=gb BCOO 1275 1 gb
NM_ 0007 00 1 BCO00740 Hono CCKBR 1 08 0 36 3 93 1 84 1
93 0 03 5 86 1 82 sapi ens, chol ecystoki nin B
receptor, clone M3C 2199, nRNA, conplete cds
/| PROD=chol ecystokinin B receptor /FL=gb LO77 46 1

TABLE 1V: DIFFERENTIAL EXPRESSION OF GENES BETWEEN
UNDIFFERENTIATED EMBRYONIC STEM CELLS AND
DEFINITIVE ENDODERM STAGE CELLS CULTURED ON EITHER
MATRIGELTM OR MOUSE EMBRYONIC FIBROBLASTS AFTER 5
DAYS OF TREATMENT.

Gene Gene Title  Gene ID H9P83 on SEM H9P83 on SEM H9P44 on SEM H9P44on SEM
Identifier Matrigel Matrigel- DE MEFs MEFs-DE
stage stage
D87811 Homo GATA6 -2.12 019 2.82 220 -2.56 046 5.34 1.79
sapiens
mRNA for
GATA-6,
complete
cds.
/PROD=GAT
A-6
JFL=gb:U660
75.1
gb:NM_0052
57.1
gb:D87811.1
AW157548 insulin-like  IGFBP5 -3.28 017 3.31 211 -3.78 0.36 5.35 2.00
growth factor
binding
protein 5
JFL=gb:M650
62.1
gb:M62782.1
gb:NM_0005
99.1
gb:AF05503
3.1
NM_001898 Homo CST4 -2.15 1.26 2.54 195 -2.71 0.98 4.64 1.63
sapiens
cystatin SN
(CST1),
mRNA.
/PROD=cyst
atin SN
/FL=gb:J038
70.1
gb:NM_0018
98.1
AK000680 Homo PAG1 -2.87 091 1.61 022 -4.08 0.50 1.68 0.10
sapiens
cDNA
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gb LO81 12 1 gb S70057 1 gb BCO0074 0 1 gb L04473 1 gb

NM 0007 3 1

1 N36408 hypot heti cal

FOSL2 -0 09 0 40 2

w@7Z000/002428 0 85 0 24 1 7 1 0 28 protein FLI2330BCT/BR2008070418
NM_ 024530 1 AF072242 Hono MBD2 -3 98 0 38 -0 59 0 27

1 70 0 68 sapi ens net hyl - CpGoi ndi ng

protein MBD2 (MBD2) nRNA, conplete cds /PROD=net

hyl - CpG bi nding protein MBD2 /FL=gb NM_ 003927 2 gb

AF0722 4 2 1 AF21 1891 Homo M XL1 -0 63 0 38 0 77 0 95

-229 044009217 1 sapiens Mxlike honmeobox

protein 1 (MLDL ) nRNA, conplete cds

-3 07 0 22 -

NM_022642

NM_001317

FLJ20673
fis, clone
KAIA4464.
JFL=gb:AF24
0634.1
gb:NM_0184
40.1

Homo - -2.24 012 297
sapiens
chorionic
somatomam
motropin
hormone 1
(placental
lactogen)
(CSH1),
transcript
variant 4,
mRNA.
/PROD=chori
onic
somatomam
motropin
hormone 1,
isoform4
JFL=gb:NM_
022642.1
Homo CSH1 -2.95 0.57 2.69
sapiens

chorionic

somatomam

motropin

hormone 1

(placental

lactogen)

(CSH1),

transcript

variant 1,

mRNA.

/PROD=chori

onic

somatomam

motropin

hormone 1,

isoform

1precursor

JFL=gb:NM_

001317.2

gb:J00118.1
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/ PROD=M Xl i ke honmeobox protein 1 /FL=gb AF21 1891 1

BF063186 ESTs CALD 1 1 16 0 19 2 03 04 2 - 1 20 1 02
wQ2@5/00242¢ NM 000362 Honmo TIMP3 0 08 0 32 1 98rOT1/092008070418

34 0 33 1 80 O 26 sapiens tissue inhibitor of

nmetal | oprotei nase 3 (Sorsby fundus dystrophy,

pseudoi nfla mmtory) (TIMP3), nRNA /PROD=t issu e

i nhibitor of netall oprotei nase3precursor /FL=gb NM_

000362 2 gb U 14 394 1 gb U67195 1 gb U02571 1

AK022852 Homo SI PA1L2 2 87 O12 4 50 0 09187 0014

55 09 saplens cDNA FLJ12790 fis clone NT2RP2001

985 VESRPY BB | ar*Sto HoR® sapi &ffs 3% 296 097 258 045

sapiens,
chorionic
somatomam
motropin
hormone 1
(placental
lactogen),
clone
MGC:14518,
mMRNA,
complete
cds.
/PROD=chori
onic
somatomam
motropin
hormone 1
(placentallact
ogen)
/FL=gb:BC00
5921.1

Al796169 GATA- GATA3 -4.45 0.10 0.24 1.30 -4.72 0.13 0.80 2.05
binding
protein 3
JFL=gb:NM_
002051.1
gb:M69106.1
gb:BC00307
0.1

NM_020991 Homo CSH1 -1.27 048 3.19 023 -2.91 0.35 262 0.54
sapiens
chorionic
somatomam
motropin
hormone 2
(CSH2),
transcript
variant 1,
mRNA.
/PROD=chori
onic
somatomam
motropin
hormone 2,
isoform
1precursor
JFL=gb:NM_
020991.2
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hi gh-ri sk human papilloma viruses E6 oncoproteins
targeted protein E6TP1 al pha nRNA BE500942 Hono

w@Bawniszs 3 23 0 10 4 68 0 86 1 95 0 03 3 77 OrPOBUS2008/070418
sapi ens nRNA, cDNA DKFZp761 M 0 111 (from cl one
DKFZp761 M 0 111) AW65892 paternally MFAP5 - 1 82 0
54 0 37 060 - 154039 -0010 28 expressed 3
AK025063 Homo FAMB4A - 1 34 0 84 0 75 0 45 -2 35 0 85
1 01 0 53 sapiens cDNA FLJ21410 fis, clone COL03938
NM 001828 Honbo CLC 2 17 0 2 1 3 53 1 07 0 450 08 2 11
1 27 sapiens Charot- Leyden crystal protein (CLC), mRNA
/ PROD=Char of;%BE%’ffélen crystal protein /FL=gb NM_

NM_021827 Homo CCDC81 -0.37 035 3.16 205 -2.02 1.27 525
sapiens
hypothetical
protein
FLJ23514
(FLJ23514),
mRNA.
/PROD=hypo
thetical
protein
FLJ23514
JFL=gb:NM_
021827.1
AB028021  Cluster Incl. FOXA2 -2.97 0.25 0.59 325 -3.43 0.57 4.12
AB028021:H
omo sapiens
HNF-3beta
mRNA for
hepatocyte
nuclear
factor-3 beta,
complete cds
Jcds=(196,15
69)
/gb=AB0280
21
/gi=4958949
Jug=Hs.1556
51 /len=1944
NM_002521 Homo NPPB 1.54 0.11 547 117 -0.15 0.38 6.24
sapiens
natriuretic
peptide
precursor B
(NPPB),
mRNA.
/PROD=natri
uretic
peptide
precursor B
JFL=gb:NM_
002521.1
gb:M25296.1
AA352113 ESTs ST8SIA4 -4.01 1.24 -0.99 204 -4.79 1.00 1.05
BM128432 Homo IGFBP5 -2.73 111 2.31 230 -3.48 056 445
sapiens full

length insert
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001828 3 gb L.01664 1 ML5329 Human IL1A 0 85 0 32 2 72
O 30 -0 88 0602 200 22 interleukin 1- alpha (ILIA

woRNA01e8pl et e cds /PROD= interl eukin 1- al pper/iFioeghro418
ML53 29 1 BC002671 Honmo DUSP4 1 79 0 03 4 30 1 39 2 10
0 10 5 60 1 22 sapiens, dual specificity phosphatase
4, clone M3C 3713, nRNA, conpl ete cds /PROD=dua
specificity phosphatase 4 /FL=gb NM_ 001394 2 gb
BC00267 1 1 gb UW48807 1 gb U21 108 1 AA524250 del eted
in DLCL 1 02 0 05 2 350 98 0 10 0 38 3 26 0 96 liver
cancer 1 BC00121 1 Homo KIFC3 - 1 53 072 08 1 0 38
-2 08 0 42 sz%$p916 sapi ens, ki nesin

NM_002770 Homo PRSS1 -2.77 0.33 1.59 268 -3.13 0.48 3.88 2.95
sapiens
protease,
serine, 2
(trypsin 2)
(PRSS2),
mRNA.
/PROD=prot
ease, serine,
2 (trypsin 2)
JFL=gb:M276
02.1
gb:NM_0027
70.1

NM_022579 Homo CSH1 -1.58 091 248 038 -3.33 013 1.77 0.49
sapiens
chorionic
somatomam
motropin
hormone-like
1 (CSHL1),
transcript
variant 3,
mRNA.
/PROD=chori
onic
somatomam
motropin
hormone-like
1,isoform 3
precursor
JFL=gb:NM_
022579.1

NM_005454 Homo CER1 2.82 0.09 578 1.04 148 0.05 6.74 1.18
sapiens
cerberus 1
(Xenopus
laevis)
homolog
(cysteine
knot
superfamily)
(CERT1),
mRNA.
/PROD=cerb
erus 1
JFL=gb:NM_
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famly nmenber C3,

cl one M3C 3226, nRNA, conpl ete cds

/PROD=k ine sin famly nmenber C3 /FL=gb BCOO 121 1 1

w@boobivi 0S5 50 1 gb AF00442 6 1 NM 004560 HonoP®OBR2008/070418

76 0 08 2200810080 14 3 06 0 95 sapiens
receptor tyrosine kinase-like orphan receptor 2

(ROR2),

MRNA / PROD=r ece ptor tyrosine kinase-I|ike

orphan receptor 2 /FL=gb M76 39 1 gb NM 00 4 5 60 1
BC000125 Honmo TGFB1 1 16 0 18 3 43 0 08 0 72 0 14 3 30

0 16 sapi ens,

005454.1
NM_022645 Homo
sapiens
chorionic
somatomam
motropin
hormone 2
(CSH2),
transcript
variant 3,
mRNA.
/PROD=chori
onic
somatomam
motropin
hormone 2,
isoform
3precursor
JFL=gb:NM_
022645.1
ESTs,
Moderately

Al821586

similar to
JEO0284 Mm-
1 cell derived
transplantabi
lity-
associated
protein 1b
(H.sapiens)
AL121722
sequence
from clone
RP4-788L20
on
chromosome
20 Contains
the HNF3B
(hepatocyte
nuclear
factor 3,
beta) gene. a
novel gene
based on
ESTs, ESTs,
STSs, GSSs
and CpG
Islands
NM_001311 Homo

Human DNA -

CSH1 -2.30 0.33 295
LOC440981 -3.22 0.97 0.66

-2.95 0.36 -0.01
CRIP1 1.66 0.17 1.90

111

Simlar to transform ng growth

0.31

3.19

2.69

0.07

-2.78

-2.97

-3.43

-2.96

024 245

013 4.22

0.38 295

0.66

1.80

0.34

2.76

2.66

0.24



factor, beta 1, clone M3C 3 119, nRNA, conplete cds
/PROD=S im| ar to transform ng growh factor, beta 1

w0 Eiosgina884 49 1 gb BCOO1 18 0 1gb BCO0012 5 BCTDDS2008/070418
NM_ 0006 60 1 NM 016931 Honmo NOX4 1 83 Q06 3 311 29 1
20 O14 2 28 1 27 sapiens NADPH oxi dase 4 (NOX4 ) ,
nMRNA / PROD=NAD PH oxi dase 4 /FL=gb AF26 1943 1 gb
NM 0169 3 1 1 gb AF25462 1 1 gb AB04103 5 1 BC001830
Homo TGFB1 11 0 95 0 17 3 59 O73 1 52 Q09 2 74 0 69
sapiens, Simlar to

sapiens
cysteine-rich
protein 1
(intestinal)
(CRIP1),
mRNA.
/PROD=cyst
eine-rich
protein 1
(intestinal)
JFL=gb:U586
30.1
gb:BC00273
8.1
gb:NM_0013
111
gb:U09770.1
AY177407  Homo GSC -4.59 0.18 -1.08 289 -4.64 0.06 1.89 2.79
sapiens
homeobox
protein
goosecoid
mMRNA,
complete
cds.
/PROD=hom
eobox
protein
goosecoid
JFL=gb:AY17
7407 .1
gb:NM_1738
49.1
NM_005442 Homo EOMES -0.16 029 2.89 170 0.13 0.16 4.90 1.34
sapiens
eomesoderm
in (Xenopus
laevis)
homolog
(EOMES),
mRNA.
/PROD=eom
esodermin
(Xenopus
laevis)
homolog
JFL=gb:AB03
1038.1
gb:NM_0054
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transform ng gromh factor beta
1, clone M3C 4078, nRNA, conplete cds /PROD=S im |l

i nduced transcri pt

ar

WO eoovnaazs or mi ng growt h factor beta 1i nduced tPENESI00§070418
1 /FL=gb NM_ 015927 1 gb BC00183 0 1 gb AF1 1634 3 1
NM 024576 Honmo OGFRL1 3 15 0 13 4 49 0 82 1 63 0 06 3

30 0 98 sapi enshypot hetica

(FLJ21079),

MRNA / PROCD=hypo thetica

protein FLJ21079
protein FLJ21079

/ FL=gb NM_ 024 576 1 NM 001963 Honp EGF 0 12 0 22 1 82
115 -062 0 36 2 68 1 23 sapi ens epi der mal

L01639

NM_022646

AWO007532

NM_002160

421

Human CXCR4 0.64 026 3.71
(clone
HSY3RR)
neuropeptide
Y receptor
(NPYR)
mMRNA,
complete
cds.
/PROD=neur
opeptide Y
receptor
JFL=gb:L067
97.1
gb:NM_0034
67.1
gb:AF02537
5.1
gb:AF14720
4.1
gb:M99293.1
gb:L01639.1
Homo - -1.57

sapiens

0.60 2.67

chorionic
somatomam
motropin
hormone 2
(CSH2),
transcript
variant 4,
mRNA.
/PROD=chori
onic
somatomam
motropin
hormone 2,
isoform4
JFL=gb:NM_
022646.1
Human IGFBP5 0.31 0.25 4.59
insulin-like

growth factor

binding

protein 5

(IGFBP5)

mRNA

Homo TNC -0.24 029 223
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1.78

0.26

-0.16

-1.88

153 072

0.80

-0.81

0.50 548

098 222

0.09 6.19

0.81 285

1.77

0.35

1.58

0.82



growt h factor (betaurogastrone) (EGF), nRNA / PROD=epid
ermal growh factor (betaurogastrone) /FL=gb NM_
wOWINBR428 BE620374 ESTs C6orf 155 1 97 0 05 3 3BCL/US2008/070418
59 0 17 2 10 1 05 AL359062 Homb COL8BAl - 1 31 0 25 2
32094 003012351102 sapiens nRNA full length
i nsert cDNA clone EURO MAG E 1913076 AL1 17653 Hono
MTF -0 12 06 123201002 1013256006
sapi ens nRNA, cDNA DKFZp586C 0224 (from cl one
DKFZp586C 0224 ) AL021977 Cluster Incl 1 92 0 14 4 53
0 43 2 15 0 12 4 66 0 22 AL021977 b K4 4 7C4 1 (novel
MAFF (v-maf fi€Cul oapo neuroticfibrosarcoma (avian)
oncogene fam'$Y™"Brotein F) LIKE protein)

n (tehascin
C, cytotactin)
(HXB),
mRNA.
/PROD=hexa
brachion
(tenascin C,
cytotactin)
JFL=gb:M556
18.1
gb:NM_0021
60.1
AA149250 ESTs, LOC645638 1.27 0.61 4.23 126 -0.64 040 247 1.23
Weakly
similar to
WDNM RAT
WDNM1
PROTEIN
PRECURSO
R
(R.norvegicu
s)
AW977527 ESTs - -0.91 099 1.18 068 -2.52 1.01 1.59 0.64
NM_022454 Homo SOX17 -1.01 0.33 2.29 208 -0.14 0.15 4.60 1.73
sapiens
hypothetical
protein
FLJ22252
similar to
SRY-box
containing
gene 17
(FLJ22252),
mRNA.
/PROD=hypo
thetical
protein
FLJ22252
similar to
SRY-
boxcontainin
g gene 17
JFL=gb:NM_
0224541
Al640307 protocadheri PCDH10 -1.89 1.37 1.53 132 -1.33 0.38 2.99 1.19
n10
AJ224869  Homo - 0.98 0.18 4.22 1.88 1.34 0.17 6.36 1.49
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/cds=(0,4 94 ) /gb=AL0219 77 /gi=4 9 14 526 /ug=Hs
5130 5 /1 en=2128 NM 003564 Hombo TAGLN2 5 4 3 0 12 6 76
WO 208/082448 0 27 6 69 0 O4 sapi ens transgel i n 2PCT/US2008/070418

(TAGLN2), nmRNA /PROD=tran sgelin 2 /FL=gb D21 2 6 1 1

gb NM 0035 64 1 BCO05107 Honp - 7 08 0 07 6 42 0 26 2

60 0 07 6 93 0 22 sapiens, clone | MAGE 3840 937, nRNA,
partial cds /PROD=Unk nown (protein for |MAGE 3840

937) NM 001 124 Hono ADM4 70 0 22 76 1 0195210

06 7 58 0 2 1 sapiens adrenonmedul Im (ADM, nmRNA

/ PROD=adr e nonedul hn /FL=gb NM_ 001 124 1 gb D14874 1

sapiens
CXCR4 gene
encoding
receptor
CXCR4
Al824037 ESTs, FREM1 -1.42 036 1.22 195 -1.37 0.61 348 1.49
Weakly
similar to
FCE2
MOUSE
LOwW
AFFINITY
IMMUNOGL
OBULIN
EPSILON
FC
RECEPTOR
(M.musculus
)
BE222344  splicing - 0.50 0.05 3.01 093 -0.94 1.18 4.27 0.94
factor,
arginineserin
e-rich 5
NM_001643 Homo APOA2 -2.25 1.05 1.72 260 -1.20 044 447 242
sapiens
apolipoprotei
n A-ll
(APOA2),
mRNA.
/PROD=apoli
poprotein A-
Il precursor
JFL=gb:M298
82.1
gb:NM_0016
431
gb:BC00528
2.1
Al821669 ESTs - -0.94 079 1.71 219 -0.89 0.21 3.91 1.94
NM_002608 Homo PDGFB -0.23 082 1.87 015 -2.27 065 1.92 0.13
sapiens
platelet-
derived
growth factor
beta
polypeptide
(simian
sarcoma

viral (v-sis)
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AF280545 Homo NRP2 -0 29 0 33140 030- 1670611
22 0 33 sapi ens neuropi hn- 2b(5) (NRP2)nRNA, conplete

wa@ d®g/oadseer nati vely spliced / PROD=neur opili n-PO(/5$2008/070418
/| FL=gb AF28 OM 4 1 gb AF28054 5 1 NM 01 4 624 Hono
S100A6 3 08 0 38 3 10 0 18 -0 57 0 37 3 24 0 19
sapi ens S100 cal ci unbi nding protein A6 (cal cyclin)
(S100A6), nmRNA /PROD=SI O 0 cal ci unbi ndi ng protein A6
/ FL=gb NM_ 014624 2 gb BC00143 1 1 AB030824 Hono KLF5
057024216 049 -04 1005 2530 17 sapiens nRNA
for transcription factor BTEB2, conplete cds

oncogene
homolog)
(PDGFB),
mRNA.
/PROD=plate
let-derived
growth factor
beta
polypeptide(
simian
sarcoma
viral (v-sis)
oncogene
homolog)
JFL=gb:M127
83.1
gb:NM_002
AWA444761 ESTs CDKN2B -3.35 090 0.39 052 -3.11 0.88 0.80 0.25
BF223214  ESTs - -0.48 0.08 1.69 204 -1.51 0.25 4.09 1.98
AF154054  Homo GREM1 1.68 0.26 461 074 0.62 0.04 3.58 0.87
sapiens
DRM (DRM)
mMRNA,
complete
cds.
/PROD=DR
M
JFL=gb:NM_
013372.1
gb:AF11013
7.2
gb:AF04580
0.1
gb:AF 15405
4.1
NM_021223 Homo MYL7 1.81 0.05 4.28 081 0.17 0.08 4.87 0.96
sapiens
myosin light
chain 2a
(LOC58498),
mRNA.
/PROD=myo
sin light
chain 2a
JFL=gb:NM_
021223.1
Al817041 G protein-  CMKOR1 -0.19 0.27 267 1.97 0.06 0.18 5.05 1.64
coupled

receptor
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/ PROD=tran scription factor BTEB2 /FL=gb AF1 3 2818 1
gb AF28727 2 1 gb AB03082 4 1 gb NM 0017 30 1 gb

w105 02430NM 015675 Honp GADD4 5B 2 4 7 0 22 4 BAT/OS2088/270418
02 0 09 4 64 0 33 sapiens growh arrest and
DNAdamagei nduci bl e, beta (GADD4 5B), nRNA / PROD=DKF
ZP566B133 protein /FL=gb NM_ 015675 1 gb AF09095 0 1
BF34 7089 tissue TIMP3 0 57 0 13 2 01029 -0 19 0 20
2 09 0 44 inhibitor of netalloprotei nase 3 (Sorshy
fundus dystrophy, pseudoinfla nmmatory) /FL=gb NM_
000362NM20096b U 14 39

70 Homo BﬁLH]E;Z 1.09 0.08 3.85 0.10 -0.11 0.17 3.46 0.03
sapiens
basic helix-
loop-helix
domain
containing,
class B, 2
(BHLHB2),
mRNA.
/PROD=diffe
rentiated
embryo
chondrocyte
expressed
genel
JFL=gb:AB00O
4066.1
gb:NM_0036
70.1

NM_023915 Homo GPR87 -1.70 0.61 1.64 018 -2.99 0.06 1.40 0.23
sapiens G
protein-
coupled
receptor 87
(GPR87),
mRNA.
/PROD=G
protein-
coupled
receptor 87
JFL=gb:NM_
023915.1
gb:AF23776
3.1
NM_003867 Homo FGF17 -3.05 0.39 0.03 207 -2.13 041 249 1.35
sapiens
fibroblast
growth factor
17 (FGF17),
mRNA.
/PROD=fibro
blast growth
factor 17
JFL=gb:NM_
003867.1
gb:AB00924
9.1
NM_024426 Homo WT1 -3.23 0.37 -1.11 0.62 -4.20 056 -2.44 1.26

sapiens

117



gb U67195 1 gb U02571 1 BF0564 73 ESTs -0 64 0 87 1 79
0 10 -0 73 0 34 1 57 0 23 AAB094 87 Homp 0 52 0 22 3
w6 2000/04324 39 0 22 3 89 0 48 sapi ens cDNA FLJIZ2RFL/BHSI008070418
cl one COL10287, highly simlar to AF071569 Hono
sapiens nultifunction al cal ciuntal m oduhndependent
protein kinase Il delta2i sof orm mRNA AL575735
collagen, - 554 0 11 6 65 0 14 4 57 0 08 6 68 0 07
type V, alpha 2 /FL=gb NM_ 000393 1 AF003934 Hono
GDF15 2 74 0204010410720 17 4 34 050
sapiens prostate differentiatio n factor nRNA,
conpl ete cds?%ﬁﬁﬁftpros tate differentiatio n factor

transcript
variant D,
mRNA.
/PROD=Wil
ms tumor 1
isoform D
JFL=gb:NM_
024424 1
gb:NM_0244
26.1
NM_033136 Homo FGF1 -3.10 1.42 0.09 083 -3.16 0.63 -0.78 1.21
sapiens
fibroblast
growth factor
1 (acidic)
(FGF1),
transcript
variant 2,
mRNA.
/PROD=fibro
blast growth
factor 1
(acidic)
isoform
2precursor
JFL=gb:NM_
033137.1
gb:NM_0331
36.1
X99268 H.sapiens  TWIST1 0.10 0.33 3.94 0.24 0.34 022 345 0.34
mRNA for B-
HLH DNA
binding
protein.
/PROD=B-
HLH DNA
binding
protein
JFL=gb:NM_
000474.1
AL524520 G protein- LGR5 -2.27 143 0.76 140 -1.58 040 2.51 1.35
coupled
receptor 49
NM_022557 Homo CSH1 -0.91 0.19 1.40 022 -2.12 0.08 147 0.14
sapiens
growth

hormone 2

118



/ FL=gb U883 23 1 gb BC00052 9 1 gb AF00393 4 1 gb
NM 004 8 64 1 gb AF01977 0 1 gb AB00058 4 1 NM 000313

wolorm/0PRES1 -

sapiens protein S (al pha) (PROS1 ) ,

1540 10 0 98 0 83 -0 62 0 09 1r@PUR20886070418
MRNA / PROD=pr ot

em S (al pha) /FL=gb ML50 36 1 gb NM 0003 13 1

NM 016651 Hono DACT1 2 37 0 26 4 79 0 67 2 46 0 14 3
92 0 78 sapi ens heptacel |l ular carci noma novel gene-3
MRNA / PROD=hept acel | ul ar carci nonma

pr ot ei n(LOC51339),
novel

(GH2),
transcript
variant 2,
mRNA.
/PROD=grow
th hormone
2, isoform 2
precursor
/FL=gb:J037
56.1
gb:NM_0225
57.1
AL544576  ESTs
NM_022580 Homo
sapiens
chorionic
somatomam
motropin
hormone-like
1 (CSHL1),
transcript
variant 4,
mRNA.
/PROD=chori
onic
somatomam
motropin
hormone-like
1,isoform 4
JFL=gb:NM_
022580.1
J03580 Human,
parathyroid-
like protein
(associated
with humoral
hypercalcemi
aof
malignancy)
mMRNA,
complete
cds.
/FL=gb:J035
80.1
BC029835 Homo
sapiens,
clone
IMAGE:5169
759, mRNA.

gene-3 protein /FL=gb NM_ 016651 2

TMEM88 -1.96 068 1.75
CSH1 -1.20 0.86 2.30
PTHLH -2.72 0.33 -0.80

LOC646867 -2.66 112 1.01

119

058 -1.45 0.86 2.08
039 -1.78 0.64 155
040 -4.05 041 -1.42
1.85 -1.40 0.41 3.03

0.70
0.63

0.73

1.61



gb AF25107 9 2 NM 020129 Hono LGALSI 4 1 38 0 30 3 15
070 079 0 ™4 2 4 7 0 66 sapiens placental protein
wa 3e090km2pr ot ei n (LOC56891 ) , nRNA / PROD=pl acPe€nuatoos/070418
protein 13-hke protein /FL=gb NM_ 020129 1 gb AF26785
21 NMO0134 51 Hono FERL L3 1 75 0 15 4 02 0 97 1 59
0 13 5 14 0 82 sapiens fer-1 (C elegans)- hkqg 3
(myoferhn) (FERLL3), nmRNA /PROD=fer-1 (C el egans)- hkq
3 (nyoferhn) /FL=gb NM_ 0134 5 1 1 gb AF18231 6 1
R72286 mcrofibrillar- MFAP4 - 1 15 060 - 176 06 1
-2 37 0 22 -0 60 0 72 associ ated Proteln 4 Al 4 17362
ESTs, jﬁﬁf;&?jﬁ P%z 0 1%6? 32°¢ 72 -b46°0 53 7070 592 **  °%
Moder °l ar o ' '

sapiens
growth
hormone 1
(GH1),
transcript
variant 2,
mRNA.
/PROD=grow
th hormone
1, isoform 2
precursor
JFL=gb:NM_
022559.1

NM_001318 Homo CSH1 0.15 041 2.83 040 -1.30 0.34 237 0.50
sapiens
chorionic
somatomam
motropin
hormone-like
1 (CSHL1),
transcript
variant 1,
mRNA.
/PROD=chori
onic
somatomam
motropin
hormone-like
1,isoform 1
JFL=gb:NM_
001318.2

M65062 Human IGFBP5 -2.80 117 219 2,00 -0.99 0.23 4.1 1.81
insulin-like
growth factor
binding
protein 5
(IGFBP-5)
mMRNA,
complete
cds.
/PROD=insul
in-like growth
factor
binding
protein 5
JFL=gb:M650
62.1
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ALUL_HUM AN ALUSUBFAM LY J SEQUENCE CONTAM N ATI ON

WARNI NG ENTRY (H sapi ens) NM 001553 Hono | GFBP7 3 4 1
WO209/042468 1 07 1 65 0 10 3 34 1 16 sapiens  PCT/US2008/070418

insulin-like growth factor binding protein 7 (IG-BP7),

MRNA / PRCD= insul in-like gromh factor binding

protein 7 /FL=gb NM_ 001553 1 gb L19182 1 B&X28501 1

Hono ARID5SB 0 05 0 22 1 79 02 1 -0950 42 1 16 0 55

sapi ens nmRNA, cDNA DKFZp586N 012 (from cl one DKFZp586N

012) BE96731 1 Honmo - 1 99 0 06 4 08 0 92 2 28 0 17 5

0 1 0 87 sapiens nRNA, cDNA

gb:M62782.1
gb:NM_0005
99.1
gb:AF05503
3.1
AF207990  Homo FER1L3 0.49 0.40 3.00 081 -0.16 0.09 4.02 0.92
sapiens fer-1
like protein 3
(FER1L3)
mMRNA,
complete
cds.
/PROD=fer-1
like protein 3
JFL=gb:AF20
7990.1
Al079944 ESTs - -0.78 0.22 0.08 059 -3.56 024 -0.13 0.73
BC003070 Homo GATA3 1.07 0.04 3.23 096 0.31 026 445 0.80
sapiens,
GATA-
binding
protein 3,
clone
MGC:2346,
mMRNA,
complete
cds.
/PROD=GAT
A-binding
protein 3
JFL=gb:NM_
002051.1
gb:M69106.1
gb:BC00307
0.1
BE877796  collagen, COL8A1 -3.76 117 -1.28 073 -4.89 054 -1.33 1.64
type VIII,
alpha 1
JFL=gb:NM_
001850.1
NM_022560 Homo CSH1 -2.23 074 1.95 0.08 -2.01 051 147 0.31
sapiens
growth
hormone 1
(GH1),
transcript
variant 3,
mRNA.
/PROD=grow
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DKFZp7620 1615 (from cl one DKFZp7620 1615) BC005047
Homo DUSP6 2 50 0 32 4 04 0 67 1 56 0 16 2 94 0 84

waapwensi2s cl one MEC 12852, nRNA, conpl et e cds/ RRODS1008/070418
nown (protein for M3C 12852) /FL=gb NM_ 00194 6 1 gb
AB01338 2 1 gb BC00356 2 1 gb BC0031 4 3 1 gbh BC00504
7 1 AWO05572 putative 4 7 ANKS1 B -0 59 0 12 0 19 0 70
-1 59 007 0 8 0 92 kDa protein AW94 092 ESTs RERG 0
54 016 -0 68 155 -2 78 0 92 -0 58 0 97 NM 001899 Hono
CST4 0 14 0 52 246 159 0 53 0 14 3 87 140 sapiens
cystatin S (CST4), nRNA /PROD=cyst atin S /FL=gb NM_
001899 1 AIOY P8P ESTs - - 1 470950 18 1 43 - 1 24
033221 1"frm°

precursor
JFL=gb:NM_
022560.1
BE328496  hypothetical - -0.59 025 1.76 013 -2.01 097 173 0.26
protein
PRO2032
JFL=gb:AF11
6683.1
gb:NM_0186
151
NM_022469 Homo GREM2 -1.15 0.25 0.09 088 -3.43 0.90 0.76 047
sapiens
hypothetical
protein
FLJ21195
similar to
protein
related to
DAC and
cerberus
(FLJ21195),
mRNA.
/PROD=hypo
thetical
protein
FLJ21195
similar to
proteinrelate
d to DAC
and cerberus
JFL=gb:NM_
022469.1
NM_001362 Homo DIO3 -1.73 0.70 1.99 192 -1.05 079 4.23 1.51
sapiens
deiodinase,
iodothyronin
e, type lll
(DIO3),
mRNA.
/PROD=thyr
oxine
deiodinase
type Il
JFL=gb:NM_
001362.1
gb:S79854 .1
NM_022581 Homo CSH1 -1.56 0.67 2.08 042 -1.63 0.80 147 0.53
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NM_ 000515 Hono CSH1 -2 36 0 29 1 92 0 10 -0 73 0 57 1
37 0 2 1 sapiens growh hornone 1 (GHL ) , transcript
wo armwant42d, nmRNA / PROD=grow t h hornone 1, i sofBeTU$2008/070418
precursor /FL=gb NM_ 000515 2 NM 004414 Hono DSCR1 2
14 0 03 3850 26 174 0 16 3 34 0 36 sapi ens Down
syndrone critical region gene 1 (DSCR1L ) ,
MRNA/ PROD=DoW n syndrone critical region protein 1
/| FL=gb U288 33 2 gb NM 004 4 14 2 AI3554 4 1 sprouty O
24 0 48 1 72 050 - 112040 2 03 0 6 1 (Drosophila)
honol og 4 AB032953 Honp ODZ2 0 00 0 14 0 65 0 35 - 1
74 0 74 0 88°0°D3 sapiens nRNA for KIAAL 127 protein,
parti a| CdS chorionic

somatomam
motropin
hormone-like
1 (CSHL1),
transcript
variant 5,
mRNA.
/PROD=chori
onic
somatomam
motropin
hormone-like
1,isoform 5
precursor
JFL=gb:NM_
022581.1
NM_013372 Homo GREM1 1.61 0.07 4.15 064 0.91 0.15 3.20 0.81
sapiens
cysteine knot
superfamily
1, BMP
antagonist 1
(CKTSF1B1)
, MRNA.
/PROD=cyst
eine knot
superfamily
1, BMP
antagonist 1
JFL=gb:NM_
013372.1
gb:AF11013
7.2
gb:AF04580
0.1
gb:AF 15405
4.1
NM_022561 Homo CSH1 -1.32 0.60 1.91 025 -1.66 046 157 0.22
sapiens
growth
hormone 1
(GH1),
transcript
variant 4,
mRNA.
/PROD=grow

th hormone
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/ PROD=KI A A1127 protein BEO4 8571 ESTs M3Cl16121 - 1 66
0 78 144 100 -1 310 2 1 010 122 AWM} 7 114 5 ESTs
WORHSAR408 87 0 10 3 46 0 35 1 13 011 3 37 0 53rBFLSBOYB70418
ESTs USP53 1 43 0 03 3 24 092 0 8 0 26 2 32 0 88 AF4
98927 Honmo ARHGDIB -0 03 0 19 0 04 0 96 -3 00 0 54 -0
85 0 93 sapiens Rhno GDP dissociation inhibitor beta
(ARHGDI B) nmRNA, conpl ete cds / PROD=RhO GDP
di ssoci ation inhibitor beta /FL=gb AF49 8927 1
AF329092 Honpb DOC1 -2 38 0 45 1 000 19 - 1620740
75 0 11 sapiens GPBPinteracting protein 90 nRNA,
conpl ete cds "/*PRID=GPB P-interacting protein 90/ FL=gb
AF32 9092 1 B&)BD721 Honmp 2 48 0 04 4 54 0 95 2 63 0
14 5 3 1 0 83 Sdffrens nRNA, cDNA DKFZp56 4 C 2063

22561.
(from
NM_022659 Homo - -1.58 075 -1.24 1.79 -3.62 0.20 -1.81 1.25

sapiens
hypothetical
protein
FLJ11500
similar to
EBF2
(FLJ11500),
mRNA.
/PROD=hypo
thetical
protein
FLJ11500
similar to
EBF2
JFL=gb:NM_
022659.1
AF006060  Homo CSH1 -1.21 0.06 1.13 0.05 -3.08 0.63 0.50 0.17
sapiens
placental
growth
hormone
20kDa
isoform
(hGH-V)
mMRNA,
complete
cds.
/PROD=plac
ental growth
hormone
20kDa
isoform
JFL=gb:AF00
6060.1
gb:NM_0225
56.1
Al688418 plexin A2 PLXNA2 -0.18 014 0.84 158 -1.28 053 274 0.96
M86849 Homo - -5.08 0.26 0.54 047 -1.64 0.19 -0.09 044
sapiens
connexin 26
(GJB2)
mMRNA,
complete

cds.
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cl one DKFZp56 4 C 2063) N69091 ESTs PCDH17 0 59 0 10 1
49 0 88 - 1 11 0 69 2 49 0 78 BF589359 ESTs PAGL - 1
wQA1000/05228 0 09 0 43 - 1 54 0 12 0 50 O 13 BFO6BRTOSH®I870418
SLC35F3 0 37 0 02 1 84 0 30 0 10 0 17 2 46 0 36 NM
006183 Honb NTS 4 77 0 154 73 1453 010193211
47 sapi ens neurotensin (NTS), nRNA / PROD=neur otensin
precursor /FL=gb NM_ 006183 2 gb U91618 1 D28124
Cluster Incl NBL1 2 90 0 03 4 24 0 37 2 09 0 08 4 44 0
38 D28124 Hum an nRNA for unknown product, conplete
cds /cds=(61 ,603 ) /gb=D2812 4 /gi =641821 /ug=Hs 7630
7 /1en=1929 Af"98593 tudor repeat TDRD7 1 19 0 19 2
40 0 87 0 92°8°04 3 27 0 89 associator with PCTAIRE 2
BE6754 35 cof 8%RIMF6 0 29 0 30 2 91 1 02 0540 24 3

68 0 94 pron%?%?1elenent bi nding protein
gb:M86849.2

N71923 fibronectin - 0.30 024 283 146 0.53 0.12 4.38 1.46
leucine rich
transmembra
ne protein 3
JFL=gb:AF16
9677.1
gb:NM_0132
81.1

NM_013281 Homo FLRT3 -0.20 033 2.14 1.61 0.00 0.15 3.96 1.39
sapiens
fibronectin
leucine rich
transmembra
ne protein 3
(FLRT3),
mRNA.
/PROD=fibro
nectin
leucine rich
transmembra
ne protein3
JFL=gb:AF16
9677.1
gb:NM_0132
81.1

Al601101 Homo FAM84A 0.46 0.38 3.07 046 -0.32 0.46 3.82 0.48
sapiens
cDNA:
FLJ21410
fis, clone
COL03938

NM_000325 Homo PITX2 1.37 0.17 3.51 047 0.89 0.16 4.02 047
sapiens
paired-like
homeodomai
n
transcription
factor 2
(PITX2),
mRNA.
/PROD=pair
ed-like
homeodomai

n
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/ FL=gb AFQO 1461 1 gb BC000311 1 gb NM 0013 00 2 gb

AB017 4 9 3 1 gb BCOO4 30 1 1 Al 202327 ESTs CPEB2 1 88
w0 209/082442 0 07 0 99 0 10 3 36 0 03 NM 002228 PONDSZDOBM070418

212 016 4 09 6 1 62 0 13 4 53 0 4 1 sapiens v-jun

avi an sarcoma virus 17 oncogene honol og (JUN), nRNA

/ PROD=v-j un avian sarconma virus 17 oncogene honol og

/ FL=gb NM_ 002228 2 gb BC00264 6 1 AF005775 Hono CFLAR

28 018 370156035017 5 22 1 69 sapiens

caspase-|i ke apoptosis regulatory protein 2 (clarp)

MRNA, alternatively

transcription
factor 2
JFL=gb:NM_
000325.1
gb:U69961.1
gb:AF04872
0.1
Al692659 heat shock PRDMH1 0.21 025 1.67 077 -0.67 0.17 261
90kD protein
1, alpha
NM_000602 Homo SERPINE1 2.97 0.16 4.75 1.89 1.55 022 275
sapiens
serine (or
cysteine)
proteinase
inhibitor,
clade E
(nexin,
plasminogen
activator
inhibitor type
1), member
1
(SERPINE1),
mRNA.
/PROD=serin
e (or
cysteine)
proteinase
inhibitor,
cladeE
(nexin,
plasminogen
activator
inhibitor type
1), membe
NM_001480 Homo GALR1 -1.90 0.68 0.04 0.73 -242 072 -0.34
sapiens
galanin
receptor 1
(GALR1),
mRNA.
/PROD=gala
nin receptor
1
JFL=gb:NM_
001480.2
gb:U23854.1
gb:L34339.1

126

0.80

1.87

0.73



spli ced,

conpl ete cds /PROD=casp ase-I|i ke apoptosis

regul atory protein 2 /FL=gb AFQO 5775 1 NM 007173 Hono

WORSBSAR43802 0 10 5 11 0 2 1 2 90 0 05 5 22 0 PGI/US2008/070418
sapi ens protease, seri ne,

ease,

serine,

23 ( SPUVE)

MRNA / PROD=pr ot
23 /FL=gb BCOO 1278 1 gb AF19361 1 1 gb

AF01528 7 1 gb AU 3691 4 1 gb NM 0071 73 1 NM 012 4 13

Homo QPCT |

4 4 009 V7 085 -246 065019 1 10

sapi ens gl utam nyl pepti de cycl otransfer ase

(gl utam nyl

NM_000393

N63706
AF132818

X59065

R73554

NM_002149

cycl ase) (QPCT),

gb:U53511.1
Homo COL5A2 4.29 0.14 525
sapiens

collagen,

type V, alpha

2 (COL5A2),

mRNA.

/PROD=colla

gen, type V,

alpha 2

JFL=gb:NM_

000393.1

ESTs - 0.06 018 1.73
Homo KLF5 0.63 0.11 3.16
sapiens

colon

Kruppel-like

factor

(CKLF)

mMRNA,

complete

cds.

/PROD=colo

n Kruppel-

like factor

JFL=gb:AF13

2818.1

gb:AF28727

2.1

gb:AB03082

4.1

gb:NM_0017

30.1

gb:D14520.1

H.sapiens - -1.17 1.11 -0.39
FGF gene,
exon 3
JFL=gb:NM_
000800.1
gb:M13361.1
Human IGFBP5 -0.12 0.15 2.63
insulin-like
growth factor
binding
protein 5
(IGFBP5)
mRNA
Homo HPCALA1 -0.18 0.28 1.81

sapiens

127

0.21

1.89
0.50

1.06

1.41

044

nMRNA / PROD=gl ut a

2.62

-0.74

0.07

-2.61

-0.69

-1.98

0.02

0.13
0.42

0.26

548

3.75
3.40

-0.96

0.16 4.00

0.86

1.18

0.13

1.75
044

1.01

1.65

0.22



m nyl pepti de cycl otransfer ase precursor /FL=gb NM

0124 13 2 BU683 4 15 Honp KLF6 3 4 0 0 06 5 28 0 85 3

wad 0000/00826 0

1 0 85 sapiens,

cl one | MAGE 4096 PTBUSIIB¥0418

AV729634 DnaJ DNAJC6 0 62 0 20 2 59 0 79 0 99 0 19 3

35 0 65 (Hsp40) honol og,
ABOO 7942 1 gb NM 0147 87 1 BC038556 Honp -

subfam |y B, nmenber 6 /FL=gb
-0 79 0 40

0 12 0 99 -2 17 0 62 -0 08 0 38sapiens, clone | MAGE 34
4 6 976, mMRNA NM 01 4 94 2 Honp ANKRD6 0 62 0 O4 2 17

1 11 0 59 0 23 3 30 1 07 sapi ens Kl AA0957 protein

( KI AA0957),

Al093327
NM_003240

Al263909

NM_001792

MRNA / PROD=KI A A0957 protein /FL=gb ABO2 3
174 1 gb NM 8%*4°9 4 2 1 AF260333 Homp C4 orf18 - 1 58
01002 1 1™'1-319 107 160 1 12

(HPCAL1),

mRNA.

/PROD=hipp

ocalcin-like 1

JFL=gb:NM_

002149.1

gb:D16227.1

ESTs - 0.69
Homo PYCR2 6.22

0.11 3.09
0.16 6.97
sapiens

endometrial

bleeding

associated

factor (left-

right

determinatio

n, factor A;

transforming

growth factor

beta

superfamily)

(EBAF),

mRNA.

/PROD=tran

sforming

growth

factor, beta 4

/FL=gb:U815

23.1

gb:NM_0032

40.1

gb:AF08151

3.1

ras homolog RHOB 3.89

gene family,

0.16 5.88

member B

JFL=gb:NM_

004040.1

Homo CDH2 3.83

sapiens

0.17 6.01

cadherin 2,
type 1, N-
cadherin
(neuronal)
(CDH2),
mRNA.
/PROD=cadh

128

058 045
060 4.16

013 3.01

011 2.85

0.07 229
0.07 751

0.15 564

013 574

0.85
0.68

0.10

0.17



sapi ens ADO36 nRNA, conplete cds / PROD=ADO 36 /FL=gb
AF26 0333 1 AA4 4 8956 Honmo CAMK2D 1 4 7 0 18 2 75 0 4

WQ209212420 2 1 2 97 0 39 sapiens cDNA FLJ21715P€T/852008/070418

cl one COL10287, highly simlar to AF071569 Hono
sapiens nultifunction al cal ciuntal m oduhndependent
protein kinase Il delta2 isoform nRNA /FL=gb AFO07 1569
1BE34 9 115 ESTs COL22A1 -0 02 0 52 2 04 0250240
06 2 38 0 22 BF209337 Honmp LOC541471 4 83 0 17 5 80 O
73 3 13 002 4 84 0 8 1 sapiens cDNA FLJ10934 fis,

cl one OVARC1000 64 0 AB019695 Honb 2 43 0 0 1 4 15 0
40 1 42 0 0573°8% 0 29

cadherin
(neuronal)
JFL=gb:NM_
001792.1
gb:M34064.1
NM_003897 Homo IER3 545 0.15 6.97 017 4.33 0.11 6.75
sapiens
immediate
early
response 3
(IER3),
mRNA.
/PROD=imm
ediate early
response 3
/FL=gb:BC00
5080.1
gb:BC00084
4.1
gb:AF08342
1.1
gb:NM_0038
97.1
AF278532  Homo NTN4 -0.16 0.30 1.70 091 -0.67 0.48 2.66
sapiens
beta-netrin
mMRNA,
complete
cds.
/PROD=beta
-netrin
JFL=gb:AF11
9916.1
gb:AF29771
1.1
gb:NM_0212
29.1
gb:AF27853
2.1
AF348491 Homo CXCR4 1.39 0.21 4.05 158 1.45 0.07 567
sapiens
chemokine
receptor
CXCR4
mMRNA,
complete

cds.
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0.27

0.74

1.65



sapi ens nRNA for thioredoxin reductase Il beta,
conplete cds /PROD=th ior edoxin reductase Il beta

w0 Biosgi42B01 9695 1 AK090497 Honp LOC284576 - 3p@BUS20886070418
-2 87 142 -4 94 0 07 -4 74 0 53 sapiens cDNA FLJ33178
fis, clone ADRGL2002 753 NM 006763 Hono BTG2 2 30 0 10
328 0620850253840 74 sapiens BTG fanily,
menber 2 (BTQ&), nmRNA /PROD=BTG fam |y, nenber 2
/ FL=gb U726 49 1 gb NM 0067 63 1 BC002616 Honmo TAGLN2
561020556017 2910185 40 0 12 sapi ens,
transgelin 2’/PRgD|—(91£]e MGC 2989,

mokine
receptor
CXCR4
JFL=gb:AF34
8491.1
NM_030781 Homo COLEC12  1.93 0.13 3.64 166 1.96 0.18 5.68 1.51
sapiens
scavenger
receptor with
C-type lectin
(SRCL),
mRNA.
/PROD=scav
enger
receptor with
C-type lectin
JFL=gb:NM_
030781.1
NM_000599 Homo IGFBP5 -0.31 0.34 3.03 1.85 0.12 0.24 451 1.75
sapiens
insulin-like
growth factor
binding
protein 5
(IGFBPS5),
mRNA.
/PROD=insul
in-like growth
factor
binding
protein 5
JFL=gb:M650
62.1
gb:M62782.1
gb:NM_0005
99.1
gb:AF05503
3.1
Al348094 KIAA0882  TBC1D9 0.13 0.26 3.21 113 0.96 0.13 467 1.08
protein
BG287862 AHNAK AHNAK 1.47 0.20 3.72 051 1.37 017 4.34 0.58
nucleoprotei
n
(desmoyokin

)

Al676059 ESTs FOXQ1 -0.32 0.55 3.08 1.63 0.50 017 4.81 1.47
Al127440 ESTs - -0.85 0.36 0.60 122 -0.65 027 213 1.13
AL574210  serine (or SERPINE1  2.81 024 507 088 213 0.15 3.96 0.86
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MRNA, conpl etecds /PROD=tran sgelin 2 /FL=gb BCOO 2616
1 AF078077 Honbo GADD4 5B 1 30 0 173410310610
wa2008/0052€ 29 sapiens growh arrest and PCT/US2008/070418

DNAdamagei nduci bl e protein GADD4 5bet a nRNA, conplete
cds /PROD=grow th arrest and DNAdamagei nduci bl e

protei nGAD D4 5beta /FL=gb AF08 7853 1 gb AF07807 7 1

NM 00185 4 Honp COL1 1A1 2 90 0 02 4 06 1 44 1 87 0 06

2 68 1 43 sapiens collagen, type X, alpha 1 (CO.1 1Al

) , nRNA /PROD=CO la gen, type X, alpha 1 /FL=gbh JO

| 77 1 gb NM 001)8 54 1

Tysteine
proteinase
inhibitor,
clade E
(nexin,
plasminogen
activator
inhibitor type
1), member
1
JFL=gb:NM_
000602.1
gb:M16006.1
AB037810  Homo SIPA1L2 3.88 0.04 5.66 0.08 3.18 0.11 585 0.1
sapiens
mRNA for
KIAA1389
protein,
partial cds.
/PROD=KIA
A1389
protein
NM_001394 Homo DUSP4 0.22 0.37 2.88 1.09 0.50 0.14 412 0.99
sapiens dual
specificity
phosphatase
4 (DUSP4),
mRNA.
/PROD=dual
specificity
phosphatase
4
JFL=gb:NM_
001394.2
gb:BC00267
1.1
gb:U48807.1
gbh:U21108.1
BC029442  Homo - 2.04 0.20 3.80 074 1.18 0.05 4.50 0.65
sapiens,
Similar to
immunity
associated
protein 1,
clone
MGC:32707
IMAGE:4618
467, mRNA,

complete
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Al 830201 ESTs KIAA0773 -0 75 0 82 124 022 -187 05
1 040 0 22 N954 37 ESTs LMCD 1 0 74 0 12 2 72 0 57 0O
wW@2000/012428 05 042 BC00251 1 Honp CBR1 3 72 0 OPCTI/USB08/070418
243 -4 10 0 16 -1 64 2 36 sapiens, carbonyl reductase
1 clone MEC 1920, nRNA, conpl ete cds / PROD=carb onyl
reductase 1 /FL=gb BCOO 251 1 1 gb NM 0017 57 1 gb JO4
056 1 AV682252 HIV-1 rev - -0 33 0 151 78 1 36 -0 24
0 17 0411 29 binding protein 2 AW263 4 97 ESTs
SYTL5 - 105025144 038-0550412110147
AF130095 Honmo - 580 0 14 6 80 0 4 9 4540107 350
36 sapi ens cf8ne FLCO562 PRO2841 nRNA, conpl ete cds
/| PROD=PRO 28%1°T#I'"=gb AF1 3 0095 1 H92988 tyrosine 3-
C90rf19 2 006G 06 354 09 1193014461081
nonooxygen aS&"Pypt opha n 5-

assoaatgj
protein 1
/FL=gb:BC02
9442 1
NM_000700 Homo ANXA1 5.00 0.18 6.27 128 3.67 0.05 4.96 1.25
sapiens
annexin A1
(ANXA1),
mRNA.
/PROD=ann
exin |
/FL=gb:BC00
1275.1
gb:NM_0007
00.1
BC000740 Homo CCKBR 1.08 0.36 3.93 1.84 1.93 0.03 5.86 1.82
sapiens,
cholecystoki
nin B
receptor,
clone
MGC:2199,
mMRNA,
complete
cds.
/PROD=chol
ecystokinin B
receptor
JFL=gb:L077
46.1
gb:L08112.1
gh:S70057.1
gb:BC00074
0.1
gb:L04473.1
gb:NM_0007
31.1
N36408 hypothetical FOSL2 -0.09 040 2.07 0.04 -0.85 024 1.71 0.28
protein
FLJ23306
JFL=gb:NM_
024530.1
AF072242  Homo MBD2 -3.98 0.38 -0.59 027 -3.07 022 -1.70 0.68
sapiens
methyl-CpG
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nonooxygen ase activation protein,

eta pol ypeptide

X02761 Human FN1 5 67 0 17 6 65 0 54 452 0217 21

wa@2008/0nRBN for fibronectin (FN precursor) /PRE/USINN®070418
nectin precursor Al 016316 ESTs -

024 018 1 19 1 17

-0 33018 0 25 1 18 NM 006622 Hono PLK2 4 64 0 14 5
88 0 45 3 50 0 06 5 19 0 47 sapi ens

serum nduci bl eki nase ( SNK),

mMRNA / PROD=ser u

m i nduci bl e ki nase / FL=gb AF05 9617 1 gb NM 0066 22 1
gb AF22357 4 1 NM 013238 Hono DNAJC15 -2 27 060 3 79 2
03 4 07 Q09 5 58 2 3 1 sapiens DNAJ domai ncont ai ni ng

(M),
013238 1

AF211891

BF063186
NM_000362

protein
MBD2
(MBD2)
mMRNA,
complete
cds.
/PROD=met
hyl-CpG
binding
protein
MBD2
JFL=gb:NM_
003927.2
gb:AF07224
2.1

Homo MIXLA1 -0.63
sapiens Mix-
like

homeobox

0.38 0.77

protein 1

(MILD1)

mMRNA,

complete

cds.

/PROD=Mix-

like

homeobox

protein 1

JFL=gb:AF21

1891.1

ESTs CALD1 1.16
Homo TIMP3 0.08

sapiens

0.19 2.03
032 1.98

tissue
inhibitor of
metalloprotei
nase 3
(Sorsby
fundus
dystrophy,
pseudoinfla
mmatory)
(TIMP3),
mRNA.
/PROD=tissu
e inhibitor of
metalloprotei

nase

133

nRNA PBEOD=DNA J donai ncont ai ni ng / FL=gb NM_

095 -2.29 0.44 0.92
042 -1.20 1.02 1.65
0.09 -0.34 0.33 1.80

1.71

0.27
0.26



gb AF12674 3 1 AK026737 Homo FN1 5 86 0 14 6 85 0 49 4

66 0 08 7 39 0 37 sapiens cDNA FLJ23084 fis, clone
wQbieIe62s highly simlar to HSFI Bl Human nmRNAPEDIUS2008/070418

fibronectin (FN precursor) NM 001458 Honmo FLNC 3 28 0

17 4 17 0 70 2 11 0 17 3 39 0 64 sapiens filamn C,

gamma (acti nbi ndi ng protein-280) (FLNC), nRNA

/| PROD=ganma filamn /FL=gb AF08 9841 1 gb NM 001 4 58

1 AKO258 4 3 Honmo PALLD 1 58 0 3 1 338 0 15 1 03 0 20

3 29 0 19 sapiens cDNA FLJ22190 fis, clone HRCO01053

/| FL=gb AF1 5 1909 1 gb AF0770 4 1 1

3precursor
JFL=gb:NM_
000362.2
gb:U14394.1
gb:U67195.1
gb:U02571.1
AK022852  Homo SIPA1L2 2.87 0.12 4.50 0.09 1.87 0.01 455
sapiens
cDNA
FLJ12790
fis, clone
NT2RP2001
985, weakly
similar to
Homo
sapiens
high-risk
human
papilloma
viruses E6
oncoproteins
targeted
protein
E6TP1 alpha
mRNA.
BE500942  Homo C6orf155 3.23 0.10 4.68 086 1.95 0.03 3.77
sapiens
mMRNA,;
cDNA
DKFZp761M
0111 (from
clone
DKFZp761M
0111)
AW665892  paternally MFAP5 -1.82 054 0.37 060 -1.54 0.39 -0.01
expressed 3
AK025063 Homo FAM84A -1.34 0.84 0.75 045 -2.35 0.85 1.01
sapiens
cDNA:
FLJ21410
fis, clone
COL03938.
NM_001828 Homo CLC 217 0.21 3.53 1.07 045 0.08 2.11
sapiens
Charot-
Leyden
crystal
protein
(CLC),

134

0.09

0.96

0.28

0.53



gh NM 0160 8 1 1 BC0O05858 Honb FN1 5 86 0 10 6 86 0 4
9 4 70 0 19 7 37 0 36 sapiens, clone M3C 3255, nRNA

wa@ eomploet4es cds / PROD=Unk nown (protein for MSC BCBED$2008/070418
/ FL=gb BCOO 5858 1 BX491844 v-jun avian JUN 3 53 0 08
545 0 47 342 0115 9 1 0 34 sarconma virus 17
oncogene honol og / FL=gb NM_ 002228 2 gb BC00264 6 1
AA284532 tyrosine 3- C9orf19 2 19 0 11 4 12 0 84 2 43
0 08 4 93 0 90 nonooxygen asetryptopha n 5- nonooxygen
ase activation protein, eta polypeptide AA192306
triadin TRDN -2 54 069 002 06 1- 1990310570
63/ FL=gb U188"85 1 gb NM 0060 73 1 AF116676 Homp - 1
50 0 18 3 3 f""1" 1 37 0 15 4 23 1 05

ot-Leyden
crystal
protein
JFL=gb:NM_
001828.3
gb:L01664.1
M15329 Human IL1A 0.85 032 272 030 -0.88 0.60 2.20 0.22
interleukin 1-
alpha (IL1A)
mMRNA,
complete
cds.
/PROD=interl
eukin 1-
alpha
JFL=gb:M153
29.1
BC002671 Homo DUSP4 1.79 0.03 4.30 1.39 2.10 0.10 5.60 1.22
sapiens, dual
specificity
phosphatase
4, clone
MGC:3713,
mMRNA,
complete
cds.
/PROD=dual
specificity
phosphatase
4
JFL=gb:NM_
001394.2
gb:BC00267
1.1
gb:U48807.1
gbh:U21108.1
AA524250  deleted in DLC1 1.02 0.05 235 098 0.10 0.38 3.26 0.96
liver cancer
1
BC001211  Homo KIFC3 -1.53 0.72 0.81 0.38 -2.08 042 075 0.16
sapiens,
kinesin
family
member C3,
clone
MGC:3226,
mMRNA,
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sapi ens PRO1957 nRNA, conplete cds / PROD=PRO 1957
/| FL=gb AF1 1 6676 1 NM 003033 Honmp ST3GAL1l -0 08 0 18

wa288/0124¢% 20 0 16 2 74 0 74 sapi ens si al yl t r peeI82008/070418

ase 4A (betagal actosi das e al pha-2,3- sialytransfer

ase) (SIAT4 A,
(bet agal act osi das eal

MRNA / PROD=si al y | transferase 4A
pha- 2, 3- sial ytransfer ase)

/ FL=gb L139 72 1 gb L29555 1 gb NM 0030 33 1 Al 2224 35

ESTs -

-4 14 152 -073032-233062-02330 12

NM_ 001924 Hono GADD4 5A 3 59 0 09 5 4 O4 4 3 06 0 17
538048 saphens grow h arrest and
DNAdanageindggfﬁ1e, al pha (GADD4 5A), mRNA

NM_004560

BC000125

/PROD=kine

sin family

member C3

/FL=gb:BC00

12111

gb:NM_0055

50.1

gb:AF00442

6.1

Homo ROR2 0.76

sapiens

0.08 2.20

receptor
tyrosine
kinase-like
orphan
receptor 2
(ROR2),
mRNA.
/PROD=rece
ptor tyrosine
kinase-like
orphan
receptor 2
JFL=gb:M976
39.1
gb:NM_0045
60.1

Homo TGFB1 1.16 0.18 3.43
sapiens,

Similar to

transforming

growth

factor, beta

1, clone

MGC:3119,

mMRNA,

complete

cds.

/PROD=Simil

ar to

transforming

growth

factor, beta 1

/FL=gb:M384

49.1

gb:BC00118

0.1

136

081 0.08 0.14 3.06

0.08 0.72 0.14 3.30

0.95

0.16



/ PROD=grow t h arrest andDNAdamagei nduci bl e, al pha

/ FL=gb M609 74 1 gb NM 0019 24 2 NM 001425 Hono EMP3 2
W@ 6000/01828 90 0 64 1 51 0 06 3 13 0 57 sapi enBCT/US2008/070418

epi thelial nmenbrane protein 3 (EMP3), nRNA / PROD=ep

ith ehal nmenbrane protein 3 /FL=gb U521 0 1 1 gb

NM 0014 25 1 gb U87947 1 AB017493 Honp KLF6 1 69 0 20

4 021011800084 87 0 87 sapiens nRNA for

DNA- bi ndi ng zi nc finger(GBF), conplete cds / PROD=DNA

-binding zinc finger(GBF) /FL=gb AFOO 1461 1 gb

BCO0031 1 1

gb:BC00012
5.1
gb:NM_0006
60.1
NM_016931 Homo NOX4 1.83 0.06 3.31 1.29 1.20 0.14 228 1.27
sapiens
NADPH
oxidase 4
(NOX4),
mRNA.
/PROD=NAD
PH oxidase
4
JFL=gb:AF26
1943.1
gb:NM_0169
31.1
gb:AF25462
1.1
gb:AB04103
5.1
BC001830 Homo TGFB1I1 0.95 0.17 3.59 073 1.52 0.09 274 0.69
sapiens,
Similar to
transforming
growth factor
beta 1
induced
transcript 1,
clone
MGC:4078,
mMRNA,
complete
cds.
/PROD=Simil
ar to
transforming
growth factor
beta
1induced
transcript 1
JFL=gb:NM_
015927.1
gb:BC00183
0.1
gb:AF11634
3.1
NM_024576 Homo OGFRL1 3.15 0.13 4.49 082 1.63 0.06 3.30 0.98

sapiens
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gb NM 0013 00 2 gb AB01749 3 1 gb BC00430 1 1 X58851
Human - 0 99 0 16 2 75 1 28 1 12 0 15 4 04 1 14

wok@bentazgiene for enbryoni cmyosin al kal i ne | i ghtT/TRZ008Y070418
pronoter and exon 1 BE327172 v-j un avian 0 86 0 15 2
94 0511 14 0 08 3 57 0 45 sarcoma virus 17 oncogene
honol og U37283 Human MFAP5 0 48 0 19 1 87 0 26 0 15 0
35 1 36 0 47 mcrofibpl associ ated gl ycoprotein- 2
MAGP-2 nmRNA, conplete cds /PROD=micr ofibpl associ at ed
gl ycoprotein- 2 MAGP-2 /FL=gb NM_ 0034 80 1 gbh U37283
1 AI81904 3 ESTs CREB5 0 92 0 26 2 63 0 73 0 65 0 15 1
80 0 79 NM 009814 Homp CXCL1 1 0 1 0 13 2 95 0 35 0 3
1 0 08 2 39 §°Y7 sapiens GRO 1 oncogene

FLJ21079
(FLJ21079),
mRNA.
/PROD=hypo
thetical
protein
FLJ21079
JFL=gb:NM_
024576.1
NM_001963 Homo EGF 0.12 022 1.82 115 -0.62 0.36 2.68
sapiens
epidermal
growth factor
(beta-
urogastrone)
(EGF),
mRNA.
/PROD=epid
ermal growth
factor (beta-
urogastrone)
JFL=gb:NM_
001963.2
BE620374 ESTs C6orf155 1.97 005 3.35 1.01 0.59 0.17 2.10
AL359062  Homo COL8A1 -1.31 025 2.32 094 0.03 0.12 3.51
sapiens
mMRNA full
length insert
cDNA clone
EUROIMAG
E 1913076.
AL117653  Homo MITF -0.12 061 232 010 0.21 0.13 2.56
sapiens
mMRNA,;
cDNA
DKFZp586C
0224 (from
clone
DKFZp586C
0224).
AL021977  Cluster Incl. - 1.92 0.14 453 043 2.15 0.12 4.66
AL021977:b
K447C4 1
(novel MAFF
(v-maf
musculoapo

neurotic
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1.05
1.02

0.06

0.22



(el anoma growt h stinulating activity, alpha) (GROL )
, MRNA / PROD=GR Ol oncogene (nelanoma grow h
watimimes ngac tivity, al pha) /FL=gb NM_ 00151PdT/1S2008/070418
NM_ 006736 Honmo DNAJB2 2 23 0 04 3 46 0 44 1 10 0 02 3
75 0 4 1 sapi ens heatshock protein, neuronal DNAJ-hke
1 (HSJ1 ) , nRNA /PROD=heat shock protein, neuronal
DNAJ- hke 1 /FL=gb NM_ 006736 1 AA53 4 817 ESTs, ED& 2
32006 32810420800 458104 Wakly simlar
to ALUB_HUM AN ALU SUBFAM LY SX SEQUENCE

fibrosarcoma
(avian)
oncogene
family,
protein F)
LIKE protein)
/cds=(0,494)
/gb=AL0219
77
/gi=4914526
Jug=Hs.5130
5/len=2128
NM_003564 Homo TAGLN2 5.43 0.12 6.76 0.06 3.48 0.27 6.69 0.04
sapiens
transgelin 2
(TAGLN2),
mRNA.
/PROD=tran
sgelin 2
JFL=gb:D212
61.1
gb:NM_0035
64.1
BC005107 Homo - 7.08 0.07 642 026 2.60 0.07 6.93 0.22
sapiens,
clone
IMAGE:3840
937, mRNA,
partial cds.
/PROD=Unk
nown
(protein for
IMAGE:3840
937)
NM_001124 Homo ADM 4.70 022 7.61 019 5.21 0.06 7.58 0.21
sapiens
adrenomedul
lin (ADM),
mRNA.
/PROD=adre
nomedullin
JFL=gb:NM_
001124.1
gb:D14874.1
AF280545  Homo NRP2 -0.29 0.33 1.40 030 -1.67 061 1.22 0.33
sapiens
neuropilin-
2b(5)
(NRP2)
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CONTAM N ATI ON WARNI NG ENTRY (H sapi ens) U32164 Human
CDO9 4 73 0 15569 0 73 319 0 07 6 36 0 93

wo ec@ndnEpHra ne protein CDO9 type Il nRNA, conpCEUS20081870418
/ PROD=CD9 9 type 11 /FL=gb BCOO 2584 1 gb NM 0024 14 1
gb ML6279 1 gb BC00314 7 1 gb U82164 1 NM 000389 Homo
CDKN1A 4 03 0 02 4 20 0 12 1 8 1 0 07 4 16 0 05
sapi ens cychndependent kinase inhibitor 1A(p21 , Cp
1) (CDKN1A), nRNA /PROD=cycl i n-dependent ki nase
i nhibitor 1A (p21 ,CGp 1) /FL=gb U031 06 1 gb BC00027
51

mMRNA,
complete
cds,
alternatively
spliced.
/PROD=neur
opilin-2b(5)
JFL=gb:AF28
0544.1
gb:AF28054
5.1
NM_014624 Homo S100A6 3.08 0.38 3.10 018 -0.57 0.37 3.24
sapiens
S100
calcium-
binding
protein A6
(calcyclin)
(S100A8),
mRNA.
/PROD=S10
0 calcium-
binding
protein A6
JFL=gb:NM_
014624.2
gb:BC00143
1.1
AB030824  Homo KLF5 0.57 024 2.16 049 -0.41 0.05 253
sapiens
mRNA for
transcription
factor
BTEB2,
complete
cds.
/PROD=tran
scription
factor
BTEB2
JFL=gb:AF13
2818.1
gb:AF28727
2.1
gb:AB03082
4.1
gb:NM_0017
30.1
gb:D14520.1
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gb BC00193 5 1 gb L25610 1 gb U09579 1 gb NM 0003 89 1
gb L26165 1 NM 001299 Honmo CNN1 3 75 0 15 5 75 0 50 3
wd2000/012426 14 0 43 sapi ens cal ponin 1, basic, BODOS1008/070418

muscle (CNN1 ) , nmRNA /PROD=Calp onin 1, basic, snooth
nmuscle /FL=gb U370 19 1 gb NM 0012 99 1 gb D 17408 1
MB6172 Human MyL4 1 55 02 1 3301051210134 11

1 06 enbryonic myosin alkali light chain (M.C1L ) nRNA
conpl ete cds /FL=gb M361 72 1 gb M24121 1 gb NM 0024

76 1AB033831 Hono PDGFC 0 4 8 0 2 1 063 0 15 - 1 87 0

96 0 2 1 0_16 sapi ens

NM_015675 Homo GADD45B  2.47 022 4.44 046 2.02 0.09 4.64 0.33
sapiens
growth arrest
and DNA-
damage-
inducible,
beta
(GADD45B),
mRNA.
/PROD=DKF
ZP566B133
protein
JFL=gb:NM_
015675.1
gb:AF09095
0.1

BF347089 tissue TIMP3 0.57 0.13 2.01 029 -0.19 0.20 2.09 044
inhibitor of
metalloprotei
nase 3
(Sorsby
fundus
dystrophy,
pseudoinfla
mmatory)
JFL=gb:NM_
000362.2
gb:U14394.1
gb:U67195.1
gb:U02571.1

BF056473 ESTs - -0.64 087 1.79 010 -0.73 0.34 157 0.23

AA809487  Homo - 0.52 0.22 368 043 1.39 0.22 3.89 0.48
sapiens
cDNA:
FLJ21715
fis, clone
COL10287,
highly similar
to AF071569
Homo
sapiens
multifunction
al
calciumcalm
odulin-
dependent
protein
kinase Il
delta2
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hSCDGF nRNA for spinal cordderived growh factor,
conplete cds /PROD=sp in al cordderived growh factor

w0 Eiosginabd 016205 1 gb ABO3383 1 1 gb AF091 4rGraisiogityro418
AF24481 3 1 NM 014333 Honp IGSF4 3 11 0 09 4 12 0 27 1
85 0 06 3 79 0 24 sapiens inmmunoglob ulin superfamly,
menber 4 (1 GSF4), nRNA /PRCD= i nm unogl obul i n
superfam ly, menber 4 /FL=gb NM_ 014333 1 gb AF13281 1
1 AF345910 Hormo TTC29 0 35 0 26 1 53 0 93 -0 5 1 0 52
0 91 0 72 sapi ens NYD SP14 nRNA,

isoform
mRNA
AL575735  collagen, - 5.54 0.11 6.65 014 4.57 0.08 6.68
type V, alpha
2
JFL=gb:NM_
000393.1
AF003934  Homo GDF15 2.74 0.20 4.01 041 0.72 017 4.34
sapiens
prostate
differentiatio
n factor
mMRNA,
complete
cds.
/PROD=pros
tate
differentiatio
n factor
JFL=gb:U883
23.1
gb:BC00052
9.1
gb:AF00393
4.1
gb:NM_0048
64.1
gb:AF01977
0.1
gb:AB00058
4.1
NM_000313 Homo PROS1 -1.54 0.10 0.98 0.83 -0.62 0.09 1.79
sapiens
protein S
(alpha)
(PROS1),
mRNA.
/PROD=prot
ein S (alpha)
JFL=gb:M150
36.1
gb:NM_0003
13.1
NM_016651 Homo DACT1 2.37 0.26 4.79 067 2.46 0.14 3.92
sapiens
heptacellular
carcinoma
novel gene-3

protein
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conpl ete cds / PROD=NYD - SP14 /FL=gb AF34 5910 1 NM

004297 Honb GNA14 4 59 0 06 4 52 1 5919501120951
woeomapiEes guani ne nucl eoti de bi ndi ng protei n PCI/US2008/070418

protein), alpha 14 (GNAI 4 ) , nRNA /PROD=gua ni ne

nucl eoti de binding protein (G protein), alph a 14

/| FL=gb AF1 0 5201 1 gb NM 0042 97 1 AK057525 Honp 3 60

0 08 445 0 44 2 00 0 16 4 80 0 46 sapi ens cDNA

FLJ32963 fis, clone TESTI 20084 05 BC000893 Honpb HI ST1

H2BK 2 80 0 06 3 99 0 90 2 48 0 09 4 8 1 0 82 sapi ens,

H2B hi st one f(am' Ig{, nmenber A,

LOC5133
mRNA.
/PROD=hept
acellular
carcinoma
novel gene-3
protein
JFL=gb:NM_
016651.2
gb:AF25107
9.2
NM_020129 Homo LGALS14 1.38 0.30 3.15 070 0.79 0.04 247 0.66
sapiens
placental
protein 13-
like protein
(LOC56891),
mRNA.
/PROD=plac
ental protein
13-like
protein
JFL=gb:NM_
020129.1
gb:AF26785
2.1
NM_013451 Homo FER1L3 1.75 0.15 4.02 097 1.59 0.13 5.14 0.82
sapiens fer-1
(C.elegans)-
like 3
(myoferlin)
(FER1L3),
mRNA.
/PROD=fer-1
(C.elegans)-
like 3
(myoferlin)
JFL=gb:NM_
013451.1
gb:AF18231
6.1
R72286 microfibrillar- MFAP4 -1.15 0.60 -1.76 061 -2.37 0.22 -0.60 0.72
associated
protein 4
Al417362 ESTs, FUT1 242 0.14 2.32 072 -0.46 0.53 1.70 0.59
Moderately
similar to
ALU1_HUM
AN ALU
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cl one M3C 5132, nRNA, conplete cds /PROD=H2B hi stone

fam ly, nmenber A /FL=gb BCOO 0893 1 NM 007038 Honp
WARDAWDEE29 23 0 17 1 80 0 48 0 45 0 2 8 1 1 1 BCT/BS2008/070418

sapi ens a di si ntegnnhke and netal |l oprote

ase(reprolysin type) with thronbospon din type 1

nmotif, 5 (aggrecanas e-2) (ADAMIS5), nRNA /PROD=a

di sintegrin and netall oprote ase withthronmbo spondin

notifs-5 preproprotei n /FL=gb NM_ 007038 1 gb AFl 4

209

SUBFAMILY
J
SEQUENCE
CONTAMIN
ATION
WARNING
ENTRY
(H.sapiens)
NM_001553 Homo IGFBP7 3.41 0.19 4.63 1.07 1.65 0.10 3.34 1.16
sapiens
insulin-like
growth factor
binding
protein 7
(IGFBP7),
mRNA.
/PROD=insul
in-like growth
factor
binding
protein 7
JFL=gb:NM_
001553.1
gb:L19182.1
BG285011  Homo ARID5B 0.05 022 1.79 021 -0.95 042 1.16 0.55
sapiens
mMRNA,;
cDNA
DKFZp586N
012 (from
clone
DKFZp586N
012)
BE967311  Homo - 1.99 0.06 4.08 092 2.28 0.17 5.01 0.87
sapiens
mMRNA,;
cDNA
DKFZp7620
1615 (from
clone
DKFZp7620
1615)
BC005047 Homo DUSP6 2.50 0.32 4.04 067 1.56 0.16 2.94 0.84
sapiens,
clone
MGC:12852,
mMRNA,
complete

cds.
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AW24 1910 ESTs, COL22A1 -0 2 1 0 12 1 150 47 -057 0

18 1 90 0 5 1 Wakly simlar to JX0369 col | agen al pha
wa godb)24ehai n precursor (H sapiens) Al 860150 ESTES2008/070418

FOSL2 -0 43 055159037 -0234010 108 0 20 Wakly

simlar to A4 9 134 |1 g kappa chain V-1 region (H

sapi ens) NM 005902 Homo SMAD3 1 09 0 4 1 149 0 25 - 1

10 0 89 1 73 0 10 sapi ens MAD (not hers agai nst

decapent apl eg| c, Drosophila) honolog 3 (MADH3),

nMRNA/ PROD=MA D (rmt hers agai nst decapent apl

egi c. Drosoph |Ia§ honmol og 3 /FL=gb U680 19 1 gb U76622

1 gb NM 0059’

nown
(protein for
MGC:12852)
JFL=gb:NM_
001946.1
gb:AB01338
2.1
gb:BC00356
2.1
gb:BC00314
3.1
gb:BC00504
7.1
AWO005572 putative 47 ANKS1B -0.59 0.12 0.19 070 -1.59 0.07 0.86 0.92
kDa protein
AW294092 ESTs RERG 0.54 0.16 -0.68 155 -2.78 092 -0.58 0.97
NM_001899 Homo CST4 0.14 052 246 1.59 0.53 0.14 3.87 1.40
sapiens
cystatin S
(CST4),
mRNA.
/PROD=cyst
atin S
JFL=gb:NM_
001899.1
Al917371 ESTs - -1.47 095 0.18 143 -1.24 0.33 2.21 117
NM_000515 Homo CSH1 -2.36 029 1.92 010 -0.73 0.57 1.37 0.21
sapiens
growth
hormone 1
(GH1),
transcript
variant 1,
mRNA.
/PROD=grow
th hormone
1, isoform 1
precursor
JFL=gb:NM_
000515.2
NM_004414 Homo DSCR1 2.14 0.03 3.85 026 1.74 0.16 3.34 0.36
sapiens
Down
syndrome
critical region
gene 1
(DSCRH1),
mRNA.
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AA777512 Homo CAMK2D 2 27 0 15 3 67 0 4 7 1 67 0 08 3

99 0 5 1 sapiens cDNA FLJ21715 fis,
woh@hloy2438 m | ar to AF071569 Honp sapi ens nul ti PONTE2008/070418
al cal ci untal m oduhndependent protein kinase |

i sof orm MRNA AU30705 ESTs,

cl one COL10287,

del
FAMBOA O 80 0 00 1 96 O

043018 2 70 0 97 Weakly simlar to A4 6302

PTBassoci ated splicing factor,

ta2
99

| ong form (H sapi ens)

NM_ 007061 Honmo CDC4 2EP1 1 86 0 11 2 51 029 0 16 0
27 2 00 0 17 sapiens serumconstituent protein

( MSE55)

Al355441

AB032953

BE048571
AWA71145
BF 196943
AF498927

AF329092

/PROD=Dow
n syndrome
critical region
protein 1
JFL=gb:U288
33.2
gb:NM_0044
14.2

sprouty
(Drosophila)
homolog 4
Homo
sapiens
mRNA for
KIAA1127
protein,
partial cds.
/PROD=KIA
A1127
protein

ESTs

ESTs

ESTs

Homo
sapiens Rho
GDP
dissociation
inhibitor beta
(ARHGDIB)
mMRNA,
complete
cds.
/PROD=Rho
GDP
dissociation
inhibitor beta
JFL=gb:AF49
8927.1
Homo
sapiens
GPBP-
interacting
protein 90
mMRNA,
complete
cds.
/PROD=GPB
P-interacting

protein 90

OoDz2

MGC16121
PRSS23
USP53
ARHGDIB

DOC1

MRNA/ PROD=seru m constituent protein

0.24 048 1.72 050 -1.12
0.00 0.14 0.65 035 -1.74
-1.66 078 1.44 1.00 -1.31
0.87 0.10 3.46 035 1.13
1.43 0.03 3.24 092 0.85
-0.03 0.19 0.04 096 -3.00
-2.38 0.45 1.00 019 -1.62
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0.40 203

0.74 088

0.21
0.1
0.26
0.54

0.10
3.37
2.32
-0.85

0.74 075

0.61

0.03

1.22
0.53
0.88
0.93

0.1



/ FL=gb MB83 38 1 gb NM 0070 6 1 1 NM 0034 07 Homo
ZFP36 2 55 0 14 3 53 0 55 1 49 0 28 3 98 0 47 sapi ens

wa ovo/oid4egier protei n honol ogous to Zf p-36 i n NPOBFES2008/070418
(ZFP36), nRNA /PROD=zi nc finger protein honol ogous to
Zf p- 36 i nnouse / FL=gb NM_ 0034 07 1 gb MB284 3 1 gb
M63625 1 BC033088 Honb LMNA 2 03 0 22 2 89 0 45 0 69 O
24 1 79 0 50 sapiens, Simlar to lamn AC, clone M 4
5654 | MAGE 3623 265, nRNA, conplete cds /PROD=Sim | ar
to lamn AC /FL=gb BC03 3088 1 W97075 Homp CFLAR 2 50
009339145073008493154sap|ens

JFL=gb:AF32
9092.1
BG250721  Homo - 248 0.04 454 095 2.63 0.14 5.31
sapiens
mMRNA,;
cDNA
DKFZp564C
2063 (from
clone
DKFZp564C
2063)
N69091 ESTs PCDH17 0.59 0.10 1.49 088 -1.11 0.69 249
BF589359 ESTs PAG1 -1.11 052 -0.09 043 -1.54 0.12 0.50
BF968270 ESTs SLC35F3 0.37 0.02 1.84 030 0.10 017 246
NM_006183 Homo NTS 477 015 473 1.45 3.01 0.19 3.21
sapiens
neurotensin
(NTS),
mRNA.
/PROD=neur
otensin
precursor
JFL=gb:NM_
006183.2
gbh:U91618.1
D28124 Cluster Incl.  NBL1 2.90 0.03 4.24 037 2.09 0.08 4.44
D28124:Hum
an mRNA for
unknown
product,
complete cds
/cds=(61,603
)
/gb=D28124
/gi=641821
Jug=Hs.7630
7 len=1929
AW129593  tudor repeat TDRD7 1.19 0.19 2.40 087 0.92 0.04 327
associator
with
PCTAIRE 2
BE675435  core KLF6 0.29 0.30 291 1.02 0.54 0.24 3.68
promoter
element
binding
protein
/FL=gb:AFO0
1461.1
gb:BC00031
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FLI CE- hke inhibitory protein short form nRNA, conplete
cds /PROD=FLICE-| ikqg inhibitory protein short form
WO Bosgi4®70 75 1 AF1 33207 Hono HSPB8 2 54 0 BPIT/AS2068/070418

62 2 22 0 04 4 88 0 58 sapiens protein kinase (HL 1)

MRNA, conpl ete cds / PROD=prot em ki nase /FL=gb AF1 3

3207 1 NM 005979 Honmo S100A13 4 10 0 11 5 67 1 17 3 92

0 026 811 20 sapiens S100 cal ci unbi nding protein A

13 (S100A13), nRNA /PRCOD=SI O 0 cal ci unbi ndi ng protein

A 13 /FL=gb BCOO 0632 1 gb NM 0059 79 1 AL040178 ESTs
PEAR1-0879108051036- 116 0 30 0 48 0 26

gb:NM_0013
00.2
gb:AB01749
3.1
gb:BC00430
1.1
Al202327 ESTs CPEB2 1.88 0.09 342 0.07 099 0.10 3.36 0.03
NM_002228 Homo JUN 212 0.16 4.09 056 1.62 0.13 453 041
sapiens v-jun
avian
sarcoma
virus 17
oncogene
homolog
(JUN),
mRNA.
/PROD=v-jun
avian
sarcoma
virus 17
oncogene
homolog
JFL=gb:NM_
002228.2
gb:BC00264
6.1
AF005775  Homo CFLAR 2.88 0.18 3.70 156 0.35 017 5.22 1.69
sapiens
caspase-like
apoptosis
regulatory
protein 2
(clarp)
mMRNA,
alternatively
spliced,
complete
cds.
/PROD=casp
ase-like
apoptosis
regulatory
protein 2
JFL=gb:AF00
5775.1
NM_007173 Homo PRSS23 3.02 0.10 5.11 021 290 0.05 5.22 0.23
sapiens

protease,
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AL1 17523 Hono SAMD4A 0 47 0 06 1 59 0 6 1 -0 24 0 30
1 28 0 53 sapi ens nRNA, cDNA DKFZp434H 0350 (from

wabene1DEFZp434H 0350)

parti al

cds / PROD=hypoprttesioosh70418

protein AB051826 Honbo RHOU 0 55 0 23 2 18 06 1 0 17 O
29 2 73 0 65 sapi ensh@8K nmRNA for GIP-binding protein

i ke 1,

conpl ete cds /PROD=GIP -binding protein like 1

| FL=gb AF28 2258 1 gb NM 0212 05 1 gb AB05182 6 1
BC005961 Honmo PTHLH -3 33 0 69 -0 88 0 8 1 -2 86 0 77

- 1 97 1 36 sapiens,
cl one M3C 1461 1, nRNA,

seﬂne,2§
(SPUVE),
mRNA.
/PROD=prot
ease, serine,
23
/FL=gb:BC00
1278.1
gb:AF19361
1.1
gb:AF01528
7.1
gb:AL13691
4.1
gb:NM_0071
73.1
NM_012413 Homo QPCT
sapiens
glutaminyl-
peptide
cyclotransfer
ase
(glutaminyl
cyclase)
(QPCT),
mRNA.
/PROD=gluta
minyl-
peptide
cyclotransfer
ase
precursor
JFL=gb:NM_
012413.2
BU683415 Homo KLF6
sapiens,
clone
IMAGE:4096
273, mRNA
AV729634  Dnad
(Hsp40)

homolog,

DNAJC6

subfamily B,
member 6
JFL=gb:AB0O
79421
gb:NM_0147
87.1
BC038556 Homo

conpl ete
1.44 0.09 097
3.40 0.06 5.28
0.62 0.20 2.59
-0.79 0.40 0.12

149

par at hyroi d hornone-|i ke hornone,

085 -2.46 0.65 0.19
085 3.46 0.09 6.01
079 0.99 019 3.35
099 -217 0.62 -0.08

0.85

0.65

0.38



cds / PROD=para thyroid hornone-I|ike hornone /FL=gb
BCOO 5961 1 AI 670948 ESTs NODAL 2 13 0 04 2 37 0 22 0

wd 2000013282 78 0 38 Al 685060 cal desnon 1 CALD1l BCBUSDOSB70418

6 42 0 73 4 45 0 09 5 63 0 82 /FL=gb M541 10 1 gb
NM 0043 42 2 BF797381 Honbo CAMK2D 3 16 0 13 4 9 1 0 65

3 10 0 10 5 49 0 6 1 sapiens cDNA FLJ21715 fis,

cl one

COL10287, highly simlar to AF071569 Honp sapi ens
mul ti function al cal ci uncal m oduhndependent protein

ki nase |1

del ta2 i sof orm nRNA AF026219 Honpo DLCl1l 1 16

00722811306 1009 3520 84 sapiens HP protein
(HP) nRNA, cﬁﬁﬁﬁete cds / PROD=HP

NM_014942

AF260333

AA448956

IMAGE:3446

976, mRNA.

Homo ANKRD6 0.62
sapiens

KIAAQ957

protein

(KIAAQ957),

mRNA.

/PROD=KIA

A0957

protein

JFL=gb:AB02

3174.1

gb:NM_0149

421

Homo C4orf18 -1.58

0.04 217

0.10 0.21
sapiens
ADO036
mMRNA,
complete
cds.
/PROD=ADO
36
JFL=gb:AF26
0333.1
Homo CAMK2D 1.47 018 275
sapiens

cDNA:

FLJ21715

fis, clone

COL10287,

highly similar

to AF071569

Homo

sapiens

multifunction

al

calciumcalm

odulin-

dependent

protein

kinase Il

delta2

isoform

mRNA

JFL=gb:AF07

1569.1
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111 059 0.23 3.30
121 -3.19 1.07 1.60
042 021 021 297

1.07

0.39



protein /FL=gb AF02 6219 1 gb AF0351 1 9 1 gb NM 0060

94 2 AKO24 4 80 Honp LOC126917 1 64 0 11 2 86 0 24 1
wa2000/00822 58 0 25 sapiens nMRNA for FLJO0074 prOL/@81008/070418

partial cds /PROD=FLJ 00074 protein N29837 ESTs LIX1 -

143015 -011033- 1500 45-0 22 0 22 AKO01022

Homo ISL2 0 4 1 0 34 2 14 0 39 0 32 0 08 1 57 0 49

sapi ens cDNA FLJ10160 fis, clone HEMBAL1003 545, highly

simlar to I NSULIN GENE ENHANCER PROTEIN | SL-2

NM_ 000047 Hono ARSE 1 37 0 11 2 45 1 03 0 59 0 05 3 18

1 23 sapi ens aTryI sul f at aseéchondggzdg& pl asoizg (chm‘:t at a

115 E&Iﬁ 0.06 238 0.22
1) (AF§2 337 /P

Homo LOC541471% 4.83 0.17 5.80 073 3.13 0.02 4.84 0.81
sapiens
cDNA
FLJ10934
fis, clone
OVARC1000
640
AB019695 Homo - 243 0.01 4.15 040 1.42 0.05 3.50 0.29
sapiens
mRNA for
thioredoxin
reductase Il
beta,
complete
cds.
/PROD=thior
edoxin
reductase Il
beta
JFL=gb:ABO1
9695.1
AK090497  Homo LOC284576 -3.78 056 -2.87 142 -4.94 0.07 -4.74 0.53
sapiens
cDNA
FLJ33178
fis, clone
ADRGL2002
753.
NM_006763 Homo BTG2 2.30 0.10 3.28 062 0.85 0.25 3.84 0.74
sapiens BTG
family,
member 2
(BTG2),
mRNA.
/PROD=BTG
family,
member 2
JFL=gb:U726
49.1
gb:NM_0067
63.1
BC002616  Homo TAGLN2 5.61 0.20 5.56 017 2.91 0.18 5.40 0.12
sapiens,
transgelin 2,
clone
MGC:2989,
mMRNA,

complete

151



ul fatase E precursor /FL=gb X835 73 1 gb NM 0000 47 1

NM_ 006379 Hono SEMA3C 0 24 0 25 1 08 0 00 -0 34 0 05 O

w@06009/01828%api ens sena donai n,

(1g), short basic domain,
( SEMA3C) ,
domain (ig),

secr et ed,

MRNA / PROD=sem a domai n
short basi ¢ domai n,

(semaphorin) 3C
i mmunogl ob uhn

secreted |,

(semaphorin) 3C /FL=gb NM_ 006379 1 gb AB00022 0 1
NM 007127 Homo VIL1 0 3 1 0 30 1 92 0 49 0 02 0 22 2
54 0 68 sapiens vilhn 1 (VIL1 ) , nRNA

cds.

/PROD=tran

sgelin 2

/FL=gb:BC00

2616.1
AF078077  Homo GADD45B

sapiens

growth arrest

and DNA-

damage-

inducible

protein

GADD45bet

a mRNA,

complete

cds.

/PROD=grow

th arrest and

DNA-

damage-

inducible

proteinGAD

D45beta

JFL=gb:AF08

7853.1

gb:AF07807

7.1
NM_001854 Homo COL11A1
sapiens
collagen,
type XI,
alpha 1
(COL11A1),
mRNA.
/PROD=colla
gen, type X,
alpha 1
JFL=gb:J041
771
gb:NM_0018
54.1
ESTs
ESTs

Al830201
N95437
BC002511

KIAAQ773
LMCD1
Homo CBR1
sapiens,

carbonyl

reductase 1,

clone

MGC:1920,

1.30

2.90

-0.75
0.74
3.72

0.17

0.02

0.82
0.12
0.02
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3.05

2.68

0.40
3.05
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0.29

1.43

0.22
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/PROD=Villm1 /FL=gb NM_ 007127 1 U76549 Hunan KRT8 5
41016 587 056 3790056 340 57cytokeratin 8

woRNA01e8pl et e cds / PROD=cyt o keratin 8 /FL=gbCBOSXD08/070418
0654 1 gb U76549 1 gb NM 0022 73 1 gb M2632 4 1 gb M34
225 1 NM OO 4 904 Hono CREB5 0 92 0 23 1 84 0 37 0 00
006 1210 80 sapiens cAM P response el enent bi ndi ng
protein CREBPa (H _GS165L1 5 1) , nRNA / PROD=CAM P
response el enent bi ndi ng protein CREBPa /FL=gb NM_
004904 1 gb L0591 1 1 AW82836 ESTs, WNK4 - 1 17 0 26
0 98 0 38 -0 97 0 20 0 05 0 86 Wakly simlar to
B34087 hypot A&t cal protein

complete
cds.
/PROD=carb
onyl
reductase 1
/FL=gb:BC00
2511.1
gb:NM_0017
57.1
gb:J04056.1
AV682252  HIV-1 rev - -0.33 015 1.78 1.36 -0.24 0.17 041 1.29
binding
protein 2
AW263497 ESTs SYTL5 -1.05 025 1.44 0.38 -0.55 041 2.1 047
AF130095 Homo - 5.80 0.14 6.80 049 4.54 010 7.35 0.36
sapiens
clone
FLCO0562
PRO2841
mMRNA,
complete
cds.
/PROD=PRO
2841
JFL=gb:AF13
0095.1
H92988 tyrosine 3-  C9orf19 2.00 0.06 3.54 091 1.93 0.14 461 0.81
monooxygen
asetryptopha
n5-
monooxygen
ase
activation
protein, eta
polypeptide
X02761 Human FN1 5.67 0.17 6.65 054 4.52 021 7.21 042
mRNA for
fibronectin
(FN
precursor).
/PROD=fibro
nectin
precursor
Al016316 ESTs - 0.24 0.18 1.19 117 -0.33 0.18 0.25 1.18
NM_006622 Homo PLK2 4.64 0.14 5.88 045 3.50 0.06 5.19 047
sapiens
serum-

inducible
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(H sapi ens) BE568134 death TNFRSF21 4 76 0 06 5 90 O
54 3 94 0 08 6 28 0 58 receptor 6 /FL=gh NM_ 014452 1
w@boodeBE386 8 1 NM 002845 Honmo PTPRM 2 50 O 10PGT/482008/070418
46 1 34 0 19 3 76 0 50 sapiens protein
tyrosi nephosphat ase , receptor type, M (PTPRVM, nRNA
/ PROD=prot emtyrosi ne phosphatase , receptor type,
nmupol ypepti de /FL=gb NM_ 00284 5 1 Al 94 94 19 ESTs -
-011 021172064 -047001239 0 77 AKO24 680
Homo NRP2 0 4 2 0 02 2 65 0 17 0 98 0 09 2 86 0 17
sapi ens cDNA FLJ21027 fis, clone CAEO71 10 /FL=gb NM_
018534 1 BE54™¥563 ESTs LOC64 3277 2 20 0 10 0 54 1 49
-3 73 0 40 - ®174 1 96 AW05572 putative 47 ANKS1 B -
121052-0"4082- 1190551050 64 kDa
protein AW6658 *Baternal |y MFAP5 -3 87 0 82 - 1 56 1
24 -2 40 0 22k1_?"”9“§b'49 2 10 expressed 3

inase
JFL=gb:AF05
9617.1
gb:NM_0066
221
gb:AF22357
4.1
NM_013238 Homo DNAJC15  -2.27 0.60 3.79 203 4.07 0.09 558 2.31
sapiens
DNAJ
domain-
containing
(MCJ),
mRNA.
/PROD=DNA
J domain-
containing
JFL=gb:NM_
013238.1
gb:AF12674
3.1
AK026737 Homo FN1 5.86 0.14 6.85 049 4.66 0.08 7.39 0.37
sapiens
cDNA:
FLJ23084
fis, clone
LNG06602,
highly similar
to HSFIB1
Human
mRNA for
fibronectin
(FN
precursor).
NM_001458 Homo FLNC 3.28 017 417 070 2.11 0.17 3.39 0.64
sapiens
filamin C,
gamma
(actin-
binding
protein-280)
(FLNC),
mRNA.
/PROD=gam
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NM_ 006206 Hormo PDGFRA 0 92 0 18 2 34 0 74 0 72 0 09 3
18 0 62 sapiens plateletderived gromh factor

wo e@epineg al pha pol ypepti de (PDGFRA), nRNA / PRCDER10as/@70418
| et-derived growth factor receptor, al phapolype ptide
/ FL=gb NM_ 006206 1 gb M21574 1 NM 002425 Honmo MWP1O0 -
121070121088-02370280520 45
sapiensmatri x netal |l oprotei nase 10 (stronelysin 2)
(MW10), nRNA /PROD=natr netall oprotei nase 10
preproprotei n /FL=gb BCOO 2591 1 gb NM 002 4 25 1
NM 004338 Hono Cl8orfl -0 79 0 22 -0 09 0 39 - 1570
43 0 50 0 OZm%f%i"‘thi”ens chronosone 18 open

JFL=gb:AF08
9841.1
gb:NM_0014
58.1
AK025843  Homo PALLD 1.58 0.31 3.38 015 1.03 0.20 3.29
sapiens
cDNA:
FLJ22190
fis, clone
HRC01053.
JFL=gb:AF15
1909.1
gb:AF07704
1.1
gb:NM_0160
81.1
BC005858 Homo FN1 5.86 0.10 6.86 049 4.70 019 7.37
sapiens,
clone
MGC:3255,
mMRNA,
complete
cds.
/PROD=Unk
nown
(protein for
MGC:3255)
/FL=gb:BCO0
5858.1
BG491844  v-jun avian JUN 3.53 0.08 545 047 342 0.11 5.91
sarcoma
virus 17
oncogene
homolog
JFL=gb:NM_
002228.2
gb:BC00264
6.1
AA284532  tyrosine 3-  C9orf19 219 0.11 4.12 0.84 243 0.08 4.93
monooxygen
asetryptopha
n5-
monooxygen
ase
activation
protein, eta
polypeptide
AA192306  triadin TRDN -2.54 0.69 0.02 0.61 -1.99 031 057
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reading frame 1 (C180RF1 ) , nRNA /PROD=chro nosone 18
open reading franme 1 /FL=gb NM_ 004338 1 gb AF00942 6
wQ 2000052094 Honp EPASL1 0 75 0 12 2 28 0 19 0 4PCDUR2008/070418
74 0 33 sapiens clone 23698 nRNA sequence /FL=gb U5l 6
26 1 gb U81984 1 gb NM 0014 30 1 BF126155 ESTs S100A10
-032 025124028 -0650 331020 44 AI860212
phosphoprot PAGL -0 17 0 22 1 37 0 28 -0 40 0 23 1 25
0 13 em associ ated wwth CGEMs /FL=gb AF24 0634 1gb
NM 0184 4 0 1 AL1 10298 Honmo SLC2A1 4 5 13 0 06 6 03 O
58 3 97 0 24 6 33 0 73 sapi ens nRNA, cDNA DKFZp564 K
1672 (from crbﬂe"BKFZp564 K

gb:NM_0060
73.1
AF116676  Homo - 1.50 0.18 3.31 111 1.37 0.15 4.23 1.05
sapiens
PRO1957
mMRNA,
complete
cds.
/PROD=PRO
1957
JFL=gb:AF11
6676.1
NM_003033 Homo ST3GAL1 -0.08 0.18 1.68 1.04 0.20 0.16 274 0.74
sapiens
sialyltransfer
ase 4A
(beta-
galactosidas
e alpha-2,3-
sialytransfer
ase)
(SIAT4A),
mRNA.
/PROD=sialy
ltransferase
4A (beta-
galactosidas
ealpha-2,3-
sialytransfer
ase)
JFL=gb:L139
721
gb:L29555.1
gb:NM_0030
33.1
Al222435 ESTs - -4.14 152 -0.73 032 -2.33 0.62 -0.33 0.12
NM_001924 Homo GADD45A  3.59 0.09 5.04 044 3.06 0.17 5.38 0.48
sapiens
growth arrest
and DNA-
damage-
inducible,
alpha
(GADDA45A),
mRNA.
/PROD=grow

th arrest and
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1672), partial cds /PROD=hypo thetical protein AY04

8775 Homo MANEA -0 4 7 040 0 71 090 -0 69 0 35 1 23
wa@2@9h1x=api ens nmandasehn | ong form nRNA, conpl BCEUSZI®S/070418

/ PROD=nan dasehn |ong form/FL=gb AYO4 8775 1 MP94 36

Cluster Incl TLE2 2 65 0 07 4 05 0 66 1 95 0 13 4 76 0O

6 1 MP9436 Hu man transducinli ke enhancer protein

(TLE2) nRNA, conplete cds /cds=(25,225 6) /gb=M9436

/ gi =30751 1 /ug=Hs 1730 63 /|l en=2271 NM 014061 Hono

MAGEHL 2 04 0 23 3 84 1 17 1 08 0 24 4 86 1 12 sapiens

APR-1 protei rD1NA(_ APR-1 ) , nRNA/ PROD=APR

damage-
inducible,
alpha
/FL=gb:M609
74.1
gb:NM_0019
24.2

NM_001425 Homo EMP3 2.76 0.18 3.90 064 1.51 0.06 3.13 0.57
sapiens
epithelial
membrane
protein 3
(EMP3),
mRNA.
/PROD=epith
elial
membrane
protein 3
JFL=gb:U521
01.1
gb:NM_0014
25.1
gb:U87947 1

AB017493  Homo KLF6 1.69 0.20 4.02 1.01 1.80 0.08 4.87 0.87
sapiens
mRNA for
DNA-binding
zinc
finger(GBF),
complete
cds.
/PROD=DNA
-binding zinc
finger(GBF)
JFL=gb:AF00
1461.1
gb:BC00031
1.1
gb:NM_0013
00.2
gb:AB01749
3.1
gb:BC00430
1.1

X58851 Human - 0.99 0.16 275 128 1.12 0.15 4.04 1.14
MLC1emb
gene for

embryonic
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- 1 protein /FL=gb AF32 0912 1 gb AF1 4 323 5 3 gb
NMO1 4 06 11 AL577531 caldesnon 1 CALD1 5 79 0 06 6
w@2009/07H281 07 0 06 5 13 0 77 /FL=gb M54 1 10 1r@gbuUS2008/070418
NM 004 3 4 2 2 Al 082237 proprotein TAGLN 1 38 0 2 1 3
20 0 331550 15 2 74 0 44 convertase subtihsinkexi n
type 7 BF055171 acyl- ACOX3 0 88 0 22 2 52 0 83 127 0
06 3 73 0 8 1 Coenzyne A oxidase 3, pristanoyl /FL=gb
NM_ 003501 1 AF231 124 Honmp SPOCK1 2 84 0 09 4 17 0 95

2710075 38100 sapiens test ican-1 nRNA,
conplete cds /PROD=test i can-1 /FL=gb NM_ 004598 1 gb
AF231 12 4 1™ARA588092 ESTs SLC40A1 - 1 53 0 23 -0 94 0
51 -2 42 0 35M0"%%7 0 27 AK094 809 Homp RASGRF2 3 20 0
05 3 64 0 77°1"95 0 24 2 95 0 74 sapi ens cDNA

promoter
and exon 1
BE327172  v-jun avian - 0.86 0.15 2.94 051 1.14 0.08 3.57 045
sarcoma
virus 17
oncogene
homolog
U37283 Human MFAP5 0.48 019 1.87 026 0.15 0.35 1.36 047
microfibril-
associated
glycoprotein-
2 MAGP-2
mMRNA,
complete
cds.
/PROD=micr
ofibril-
associated
glycoprotein-
2 MAGP-2
JFL=gb:NM_
003480.1
gb:U37283.1
Al819043 ESTs CREBS5 0.92 0.26 2.63 073 0.65 0.15 1.80 0.79
NM_001511 Homo CXCL1 1.01 013 295 035 0.31 0.08 2.39 0.27
sapiens
GRO1
oncogene
(melanoma
growth
stimulating
activity,
alpha)
(GRO1),
mRNA.
/PROD=GR
o1
oncogene
(melanoma
growth
stimulatingac
tivity, alpha)
JFL=gb:NM_
001511.1
NM_006736 Homo DNAJB2 2.23 0.04 3.46 044 1.10 0.02 375 041

sapiens heat
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FLJ374 90 fis, clone BRAWH201 4 934 , highly simlar
to GUANI NE NUCLECOTI D E RELEASI NG PROTEI NNM 013959 Hono
WOIRB2/0124390 0 20 3 22 0 68 1 34 0 13 3 78 0 75 BEpUSII®HS/070418

neureguhn 1 (NRGL ) , transcript variant SVDF, nRNA

/| PROD=neur eguhn 1 isoform SMDF /FL=gb L418 27 1 gb

NM 0139 59 1 NM 004887 Honmp CXCL14 0 70 0 07 1 70 0 37

-0 15 0 11 2 36 0 63 sapiens small inducible cytokine
subfamly B (Cys-X-Cys), nenber 14 (BRAK) (SCYB14),

MRNA / PRCD=smal | i nduci bl e

shock
protein,
neuronal
DNAJ-like 1
(HSJ1),
mRNA.
/PROD=heat
shock
protein,
neuronal
DNAJ-like 1
JFL=gb:NM_
006736.1
AA534817  ESTs, EDG3 2.32 0.06 3.28 1.04 2.08 0.04 458 1.04
Weakly
similar to
ALU8_HUM
AN ALU
SUBFAMILY
SX
SEQUENCE
CONTAMIN
ATION
WARNING
ENTRY
(H.sapiens)
u82164 Human CD99 473 0.15 5.69 073 3.19 0.07 6.36 0.93
transmembra
ne protein
CD99 type Il
mMRNA,
complete
cds.
/PROD=CD9
9 typell
/FL=gb:BC00
2584.1
gb:NM_0024
141
gb:M16279.1
gb:BC00314
7.1
gbh:U82164.1
NM_000389 Homo CDKN1A 4.03 0.02 4.20 012 1.81 0.07 4.16 0.05
sapiens
cyclin-
dependent
kinase
inhibitor 1A
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cytoki ne subfam |y B(CyS-XCys), nenber 14 (BRAK)
/| FL=gb AF14 4103 1 gb AF10691 1 1 gb AF07395 7 1 gb
w0828 1 gb NM 0048 87 1 T77995 Honmo - -0 POT/0SH68/070418
82 050 - 170024 1 17 0 06 sapi ens cDNA
FLJ13392fi s, clone PLACE1001 280 NM 030971 Honp SFXN3
-043059-001078-192017 - 1250143
sapiens simlar to rat tricarboxylat e carrier-Ilike
protein (BA108L7 2), nRNA /PRCD=s im | ar to rat
tricarboxyl at e carperhkeprotein /FL=gb NM_ 030971 1
H25097 Kl AA1350 USP53 3 25 0 05 4 57 0 20 2 96 0 04 4
47 0 13 prot &'n""NM 004932 Hono CDH6 -3 58 1 16 - 1 12
051-214 8370 88 0 39

m
/PROD=cycli
n-dependent
kinase
inhibitor 1A
(p21,Cip1)
JFL=gb:U031
06.1
gb:BC00027
5.1
gb:BC00193
5.1
gb:L25610.1
gb:U09579.1
gb:NM_0003
89.1
gb:L26165.1

NM_001299 Homo CNN?1 3.75 015 575 050 347 0.11 5.14 043
sapiens
calponin 1,
basic,
smooth
muscle
(CNNT1),
mRNA.
/PROD=calp
onin 1, basic,
smooth
muscle
JFL=gb:U370
19.1
gb:NM_0012
99.1
gb:D17408.1

M36172 Human MYL4 1.55 0.21 3.30 1.05 1.21 013 4.1 1.06
embryonic
myosin alkali
light chain
(MLC1)
mMRNA,
complete
cds.
JFL=gb:M361
721
gb:M24121.1
gb:NM_0024
76.1
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sapi ens cadherin 6, type 2, Kcadhe pn (fetal kidney)
(CDH6), nRNA / PROD=cadh erin 6, type 2, Kcadhe pn

wQ b@bal24k$ dney) /FL=gb D31 7 84 1 gb NM 0049 3PCT/US2008/070418
N21426 hypothetical SYTL2 2 4 1 0 09 3 44 1221700
06 2 02 1 2 1 protein FLJ20163 AA234096 Kl AA0963
MaC16121 0 38 0 16 1 74 0 63 -0 13 0 04 1 10 O 65
protein AV734843 hypothetical OBFC2A 0 62 0 06 1 62 O
79 009 0021250 73 protein FLJ22833 AL519710
i mmunoglob 1GSF4 3 86 0 02 4 95 0 26 3 22 0 12 4 66 0
27 uhn su{perfamly nenber 4/ FL=gb NM 014333
AF1328F°1°h N82834 V-1 P8y - -B7'28°0 36 1° 5'8870 9?96 ¢ 016
23 018 0 333""1'9”17 bi nding protein 2 AF13281 1 Hono
| GSF4 2 23 0"U7°3 85 0 28 2 17 0 10 3 58 0 34 sapi ens
nectin-like B?'%\toél n 2

spinal cord-
derived
growth
factor,
complete
cds.
/PROD=spin
al cord-
derived
growth factor
JFL=gb:NM_
016205.1
gb:AB03383
1.1
gb:AF09143
4.1
gb:AF24481
3.1
NM_014333 Homo IGSF4 3.1 0.09 4.12 027 1.85 0.06 3.79 0.24
sapiens
immunoglob
ulin
superfamily,
member 4
(IGSF4),
mRNA.
/PROD=imm
unoglobulin
superfamily,
member 4
JFL=gb:NM_
014333.1
gb:AF13281
1.1
AF345910  Homo TTC29 0.35 026 1.53 093 -0.51 0.52 0.91 0.72
sapiens
NYD-SP14
mMRNA,
complete
cds.
/PROD=NYD
-SP14
JFL=gb:AF34
5910.1
NM_004297 Homo GNA14 4.59 0.06 4.52 159 1.95 0.11 295 1.50
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(NECL2) nRNA, conpl ete cds / PROD=nect
2 /FL=gb NM_ 0 14 333 1 gb AF13281 1 1 J04 177 duster
wo pab/oC3kd 1A1 3 28 0 22 4 44 1 22 2 32 0 03 3rOBU$2088/170418

JO04177 Hum an al pha-1 type Xl

I n-like protein

col lagen (COL1 1A1 )

MRNA, conplete cds /cds=(1 6 1 ,55 81) /gh=J04177 /gi=
179729 /ug=Hs 8277 2 /|1 en=6158 Al 982754 clusterin CLU
017014 186 094 039 0 13 0 97 0 83 (conpl enent

l ysi s inhibitor,

SP- 40, 40,

sul fated gl ycoprotein 2,

t est ost eronerepressed prostate nessage 2,
apohpoprotein J) NM 003501 Honmo ACOX3 O4 3 0 32 2 10
™M 1 079 0 087319 0 95

AKO057525

BC000893

NM_007038

guanine
nucleotide
binding
protein (G
protein),
alpha 14
(GNA14),
mRNA.
/PROD=gua
nine
nucleotide
binding
protein (G
protein),alph
a4
JFL=gb:AF10
5201.1
gb:NM_0042
97.1

Homo 3.60 0.08 445
sapiens
cDNA
FLJ32963
fis, clone
TESTI20084
05.

Homo HIST1H2BK 2.80 0.06 3.99
sapiens,
H2B histone
family,
member A,
clone
MGC:5132,
mMRNA,
complete
cds.
/PROD=H2B
histone
family,
member A
/FL=gb:BC00
0893.1

Homo ADAMTS5  0.23 0.17 1.80
sapiens a

disintegrin-

like and

metalloprote

ase

162

044 2.00 0.16 4.80 0.46
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sapi ens acyl - Coenzynme A oxidase 3, pristanoyl

(ACOX3), nRNA /PRCOD=acyl - Coenzyne A oxi dase 3,
w@eimonaIey | /FL=gb NM_ 003501 1 AF1 4 4 103 HopoOT/CX1008$/070418

4169013216 055 00212730 69 sapiens

NJAC protein (NJAC) nRNA, conplete cds / PROD=NJA C

protein /FL=gb AFl1 4 4103 1 gb AF10691 1 1 gb AF07395

7 1 gb BC00351 3 1 gb NM 0048 87 1 NM 005451 Hono

PDLIM/7 2 58 0 12 3 12 0 50 1 30 0 16 2 65 0 37 sapi ens

enigma (LI M domain protein) (ENIGW),

(reprolysin
type) with
thrombospon
din type 1
motif, 5
(aggrecanas
e-2)
(ADAMTSS5),
mRNA.
/PROD=a
disintegrin
and
metalloprote
ase
withthrombo
spondin
motifs-5
preproprotei
n
JFL=gb:NM_
007038.1
gb:AF14209
AW241910 ESTs, COL22A1 -0.21 012 1.15 047 -0.57 0.18 1.90 0.51
Weakly
similar to
JX0369
collagen
alpha 1(XIX)
chain
precursor
(H.sapiens)
Al860150 ESTs, FOSL2 -0.43 055 1.59 037 -0.34 0.10 1.08 0.20
Weakly
similar to
A49134 Ig
kappa chain
V-1 region
(H.sapiens)
NM_005902 Homo SMAD3 1.09 041 1.49 025 -1.10 0.89 1.73 0.10
sapiens
MAD
(mothers
against
decapentapl
egic,
Drosophila)
homolog 3
(MADHS3),
mRNA.
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MRNA / PROD=en ig nma protein /FL=gb BCOO 1093 1 gb

NM 0054 5 1 2 gb AF26520 9 1NM 004 4 72 Hono FOXD1 -0
wW@2000/080222 O4 0 55 0 7 1 0 23 1 70 0O 74 sapi enBCT/US2008/070418

forkhead box D1 (FOXD1 ) , nRNA /PRCD=fork head box D

1 /FL=gb U598 32 1 gb NM 004 4 72 1 AF332197 Honp SI X2

0 36 024 072012 -0440351050 15 sapiens

adult SI X2 (SIX2) nRNA, conplete cds /PROD=SI X2 / FL=gb

AF33 2197 1 gb NM 0169 32 1 gb AF13694 0 1 ABO04 6817

Homo SYTL2 O 17 4 09 1 09 2 50 0 05 3 12 1 03 sapi ens

MRNA for Ki A'/%%go%/\ protein, partial cds

D (mothers
against
decapentapl
egic,Drosoph
ila) homolog
3
/FL=gb:U680
19.1
gbh:U76622.1
gb:NM_0059
02.1
AA777512  Homo CAMK2D 227 0.15 3.67 047 1.67 0.08 3.99
sapiens
cDNA:
FLJ21715
fis, clone
COL10287,
highly similar
to AF071569
Homo
sapiens
multifunction
al
calciumcalm
odulin-
dependent
protein
kinase Il
delta2
isoform
mRNA
Al130705 ESTs, FAM89A 0.80 0.00 1.96 099 043 0.18 270
Weakly
similar to
A46302
PTB-
associated
splicing
factor, long
form
(H.sapiens)
NM_007061 Homo CDC42EP1 1.86 011 2.51 029 0.16 0.27 2.00
sapiens
serum
constituent
protein
(MSES55),
mRNA.
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/ PROD=KI A A1597 protein AKO934 35 Honp FLJ361 16 4 75
0 02 4591532460 18 6 15 1 46 sapiens cDNA FLJ361
wa Boiosz42€! one TESTI 20223 38 NM 004815 Honb ARPHABD0L070418

18 0 02 3 18 0 82 169 0 03 4 15 0 69 sapiens PTPL1-
associ ated RhoGAP 1 (PARGL) , nRNA / PROD=PTP

L1-associ ated RhoGAP 1 /FL=gb U909 20 1 gb NM 004 8 15
1 BAD28597 ESTs COL1 1A1 019 002 16 1102-0110
38 0 48 1 09 AB019562 Honmp SPP1 0 58 0 14 2 79 1 07 1
10 002 1 2 1 1 06 sapiens nRNA expressed only in

pl acental villi, clone SMAP4 | NM 00234 6 Hono LY6E 3
54 0 06 3 92™f°®Y18 1 0 23 4 93 1 39 sapiens

| ynphocyte afiti gen 6 conpl ex,

constitlent
protein
JFL=gb:M883
38.1
gb:NM_0070
61.1
NM_003407 Homo ZFP36 2.55 0.14 3.53 055 1.49 0.28 3.98 047
sapiens zinc
finger protein
homologous
to Zfp-36 in
mouse
(ZFP36),
mRNA.
/PROD=zinc
finger protein
homologous
to Zfp-36
inmouse
JFL=gb:NM_
003407.1
gb:M92843.1
gb:M63625.1
BC033088 Homo LMNA 2.03 0.22 2.89 0.45 0.69 024 179 0.50
sapiens,
Similar to
lamin AC,
clone
MGC:45654
IMAGE:3623
265, mRNA,
complete
cds.
/PROD=Simil
ar to lamin
AC
/FL=gb:BC03
3088.1
u97075 Homo CFLAR 2.50 0.09 3.39 145 0.73 0.08 4.93 1.54
sapiens
FLICE-like
inhibitory
protein short
form mRNA,
complete
cds.
/PROD=FLIC
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| ocus E (LYBE), nRNA /PROD=l ynp hocyte antigen 6

conplex, locus E/FL=gb W 23 76 1 gb NM 0023 46 1 gb
wo2@02452418 BF589515 ESTs TMEML6D 0 63 0 24 1 94POr/852008/070418

90 0 20 1 47 0 75 AL0O374 0 1 nuclear NR2F2 -2 00 0 30

0 58 067 -219 0 13 0 82 0 66 receptor subfamly 2,

group F, nenber 2 /FL=gb M644 97 1 NM 000783 Hono

CYP26A1 3 92 0 27 6 28 1 06 6 29 0 09 7 3 1 0 98

sapi ens cytochrome P450, subfam |y XXVIA, polypeptide

1(CYP26A1 ) , nRNA /PROD=cyto chronme P4 50, subfamly

XXVI A, pol ypg_Pkgi de 1 /FL=gb NM_

inhibitory
protein short
form
JFL=gb:U970
75.1
AF133207 Homo HSPB8 2.54 0.07 4.47 062 222 0.04 488
sapiens
protein
kinase (H11)
mMRNA,
complete
cds.
/PROD=prot
ein kinase
JFL=gb:AF13
3207.1
NM_005979 Homo S100A13 4.10 0.11 567 117 3.92 0.02 6.81
sapiens
S100
calcium-
binding
protein A13
(S100A13),
mRNA.
/PROD=S10
0 calcium-
binding
protein A13
/FL=gb:BC00
0632.1
gb:NM_0059
79.1
AL040178 ESTs PEAR1 -0.87 0.08 0.51 036 -1.16 0.30 048
AL117523  Homo SAMD4A 047 0.06 1.59 061 -0.24 0.30 1.28
sapiens
mMRNA,;
cDNA
DKFZp434H
0350 (from
clone
DKFZp434H
0350); partial
cds.
/PROD=hypo
thetical
protein
AB051826  Homo RHOU 0.55 023 2.18 061 0.17 029 273

sapiens
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000783 1 gb AF0054 1 8 1 U16307 Human GLIPRL -0 11 O

03116 095 -046 077 0350 77 glioma pat hogenesi
wa@200eloaa4egl protein (GhPR) nRNA, conpl ete cds /RRODSZNS/070418

i o ma pathogenesi s-related protein /FL=gb NM_ 006851

1 gb U 16307 1 NM 001233 Honmo CAV2 4 07 0 07 4 42 0 90

2 82 0 08 3 44 0 85 sapiens caveohn 2 (CAV2), nRNA

/| PROD=cave olin 2 /FL=gb AF03 5752 1 gb BC00525 6 1 gb

NM 0012 33 1 AA21 1909 ESTs C200rf100 0 62 0 17 1 93 1

00 -0210 11 0 72 0 99 AKO57525 Hormo - 2 17 0 13 2

97 0 77 O 97h£&98 3 68 0 60 sapiens cDNA FLJ32963

mRNA for
GTP-binding
protein like
1, complete
cds.
/PROD=GTP
-binding
protein like 1
JFL=gb:AF28
2258.1
gb:NM_0212
05.1
gb:AB05182
6.1
BC005961 Homo PTHLH -3.33 0.69 -0.88 081 -2.86 077 -1.97 1.36
sapiens,
parathyroid
hormone-like
hormone,
clone
MGC:14611,
mMRNA,
complete
cds.
/PROD=para
thyroid
hormone-like
hormone
/FL=gb:BC00
5961.1
Al670948 ESTs NODAL 2.13 0.04 237 022 042 013 278 0.38
Al685060 caldesmon 1 CALD1 4.34 0.33 642 073 4.45 0.09 563 0.82
JFL=gb:M641
10.1
gb:NM_0043
42.2
BF797381 Homo CAMK2D 3.16 0.13 4.91 065 3.10 0.10 549 0.61
sapiens
cDNA:
FLJ21715
fis, clone
COL10287,
highly similar
to AF071569
Homo
sapiens
multifunction

al
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fis, cloneTESTI 2008 4 05 BF34 4 237 Honmo - -2 82 0 20

-092 064 -0 73 0 67 - 1 25 1 03 sapiens nmRNA, cDNA
wORFZp5s8E48 N 1116 (from cl one DKFZp564 N 1116) NvI/0$2048/470418

8 1 Homb APEX2 2 76 0 15 3 18 080 1570113910

93 sapi ens apurinicapyri mdinic endonucl eas e( APEX

nucl ease)- hke 2 protein (APEXL2), nRNA /PROD=apur

i ni capyrim di nme endonucl eas e( APEXnucl ease)-l ike 2

protein /FL=gb ABO4 921 1 1 gbh NMO01 4 4 8 1 1 gb

BC00295 9 1 gb AB02126 0 1 gb AF1 1904 6 1

calciumcalm
odulin-
dependent
protein
kinase Il
delta2
isoform
mRNA
AF026219  Homo DLC1 1.16 0.07 2.28 113 061 0.09 3.52 0.84
sapiens HP
protein (HP)
mMRNA,
complete
cds.
/PROD=HP
protein
JFL=gb:AF02
6219.1
gb:AF03511
9.1
gb:NM_0060
94.2
AK024480 Homo LOC126917 1.64 0.11 2.86 024 1.19 0.06 2.58 0.25
sapiens
mRNA for
FLJO0074
protein,
partial cds.
/PROD=FLJ
00074
protein
N29837 ESTs LIX1 -1.43 015 -0.11 033 -1.50 045 -0.22 0.22
AK001022  Homo ISL2 041 034 214 039 0.32 0.08 157 0.49
sapiens
cDNA
FLJ10160
fis, clone
HEMBA1003
545, highly
similar to
INSULIN
GENE
ENHANCER
PROTEIN
ISL-2.
NM_000047 Homo ARSE 1.37 011 245 1.03 0.59 0.05 3.18 1.23
sapiens
arylsulfatase
E
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Al 912583 H V-1 rev KRRL 1 10 0 23 2 68 1 04 1 3 1 0 06
153101 binding protein 2 Bl254 089 Honmo ADAMISS -

WA 2009010296 -0 01 031 - 17 10 64 -0 79 0 BCI/US2008/070418
sapiens full length insert cDNA cl one ZD50E03 BF197655
caveohn 2 CAV2 351 0 10 3 54 0 94 2 32 009 2 70 0
85 / FL=gh AF03 5752 1gb BC00525 6 1 gb NM 0012 33 1 NM
001955 Honp EDN1 2 84 0 152 97 0 951 010 14 1 75 1
03 sapiens endothehn 1 (EDN1 ) , nmRNA / PROD=end ot hehn
1 /FL=gb NM_ 001955 1 NM 003319 Honp TTN 1 28 0 19 0
62 0 86 -0 92 0 42 2 00 0 55 sapiens titin (TTN), nRNA
/ PROD=t itin'IBI%§b NM 003319 1 BE965029 Honp M CAL2
06002118 064021019 083 0 78 sapi ens cDNA
FLJ224 63 figﬁ*%ﬂbne HRC10126 Al 4 524 57 ESTs Clorf 168
- 148 053 08°U2093- 1870071050 94 Al 7334 65
col lagen, CO'9A2 0 96 0 13 1 99 1 00 1 17 0 14 2 94 0

8 6 /PROD=aryls
ulfatase E
precursor
JFL=gb:X835
73.1
gb:NM_0000
471

NM_006379 Homo SEMA3C 0.24 025 1.08 0.00 -0.34 0.05 0.86 0.18
sapiens
sema
domain,
immunoglob
ulin domain
(lg), short
basic
domain,
secreted,
(semaphorin)
3C
(SEMA3C),
mRNA.
/PROD=sem
a domain,
immunoglob
ulin domain
(Ig),
shortbasic
domain,
secreted,
(semaphorin)
3C
JFL=gb:NM_
006379.1
gb:AB00022
0.1

NM_007127 Homo VIL1 0.31 0.30 1.92 049 0.02 0.22 254 0.68
sapiens villin
1 (VIL1),
mRNA.
/PROD-=villin
1
JFL=gb:NM_
0071271

u76549 Human KRT8 541 0.16 5.87 056 3.79 0.05 6.34 0.57
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type I X, alpha 2 /FL=gb NM_ 001852 1 NM 006103 Hono
WDC2 4 02 0 11 511 1 05339004 6 19 1 10 sapiens

wepiodiotaans sspeci fic, whey-acidic protein type, PCT/US2008/070418

four-disulfide core, putative ovarian carci nonma marker
(HE4 ) , nRNA /PROD=ep idi dym sspecific,whey-acidic
protein type.fourdisulfide core, putative ovarian

carci nonma marker /FL=gb NM_ 00610 NM 01754 0 Hono
GALNT10 1 46 0 18 2 68 0 78 0 97 0 23 3 47 0 82

sapi ens hypot heti cal protein DKFZp586H 0623 ( DKFZp586H
0623), nMRNA / PROD=hypo

cytokeratin 8
mMRNA,
complete
cds.
/PROD=cyto
keratin 8
/FL=gb:BC00
0654.1
gb:U76549.1
gb:NM_0022
73.1
gb:M26324.1
gb:M34225.1
NM_004904 Homo CREB5 0.92 0.23 1.84 0.37 0.00 0.06 1.21
sapiens
cAMP
response
element-
binding
protein CRE-
BPa
(H_GS165L1
5.1), mMRNA.
/PROD=cAM
P response
element-
binding
protein CRE-
BPa
JFL=gb:NM_
004904.1
gb:L05911.1
AW082836 ESTs, WNK4 -1.17 0.26 0.98 038 -0.97 0.20 0.05
Weakly
similar to
B34087
hypothetical
protein
(H.sapiens)
BE568134  death TNFRSF21 4.76 0.06 5.90 054 3.94 0.08 6.28
receptor 6
JFL=gb:NM_
0144521
gb:AF06886
8.1
NM_002845 Homo PTPRM 2.50 0.10 3.43 046 1.34 0.19 3.76
sapiens
protein

tyrosine
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thetical protein DKFZp586H 0623 /FL=gb NM_ 017540 1
Wr2527 phosphoseri SLC1A4 -0 65 0 09 0 38 0 80 -0 63 O

W®20090172428 0 09 ne am notransfe rase NM 003468 PONDSHALB70418

13026 3431211450 10 4 43 1 16 sapiens
frizzled (Drosophila) honol og 5 (FzZD5), nRNA / PROD=fr
izzl ed 5 /FL=gb NM_ 003468 1 gb U43318 1 H15920 ESTs,
I\/RGPRF234018362102211011287084V\éakly
simlar to RTA RAT PROBABLE G PROTElI NCOUPLED RECEPTOR
RTA (R norvegi cu s) U83508 Human ANGPT1 1 06 O 11 1 49
0 44 -0 32 0 27 0 32 0 79 angi opoi etin- 1 nMRNA,

conpl et e cds”PBRAB=ang i

, receptor
type, M
(PTPRM),
mRNA.
/PROD=prot
ein tyrosine
phosphatase
, receptor
type,
mupolypepti
de
JFL=gb:NM_
002845.1
Al949419 ESTs - -0.11 021 1.72 064 -047 0.01 2.39 0.77
AK024680 Homo NRP2 0.42 0.02 265 017 0.98 0.09 2.86 0.17
sapiens
cDNA:
FLJ21027
fis, clone
CAEO07110.
JFL=gb:NM_
018534.1
BE542563 ESTs LOC643277 2.20 010 0.54 149 -3.73 040 -1.74 1.96
AWO005572 putative 47 ANKS1B -1.21 052 -0.24 082 -1.19 055 1.05 0.64
kDa protein
AW665892  paternally MFAP5 -3.87 0.82 -1.56 124 -2.40 0.24 -3.49 210
expressed 3
NM_006206 Homo PDGFRA 0.92 0.18 2.34 074 0.72 0.09 3.18 0.62
sapiens
platelet-
derived
growth factor
receptor,
alpha
polypeptide
(PDGFRA),
mRNA.
/PROD=plate
let-derived
growth factor
receptor,
alphapolype
ptide
JFL=gb:NM_
006206.1
gb:M21574.1
NM_002425 Homo MMP10 -1.21 070 1.21 088 -0.37 0.28 0.52 045

sapiens

171



opoietin-1 /FL=gb NM_ 001 146 1 gb D13628 1 gb U33508
1 AF043179 Honmp PRSS1 2 42 012 3 07 08117 10 10

wQ@280/002460 sapiens T cell receptor beta chai n POTCBRRMOS® 0418
1- TCRBJ2S1 ) nRNA, conplete cds /PROD=T cell receptor
beta chain /FL=gb AF04 3179 1 AU157541 hypot hetical -
139008212042 0550181410 77 protein
FLJ22833 /FL=gb NM_ 022837 1 AF1 14264 Honp NEXN 1 37
021286 051172016 196 0 76 sapiens clone
HH409 unknown nMRNA / PROD=unkn own BE965029 Honmo M CAL2
158019258051132013140074sap|enscDNA
FLJ22463 fis™% one HRC10126AB028976 Homp SAMDMAA 2 89
0 08 3 650 6“%""”?%4 017278081

nase 1
(stromelysin
2) (MMP10),
mRNA.
/PROD=matr
ix
metalloprotei
nase 10
preproprotei
n
/FL=gb:BC00
2591.1
gb:NM_0024
25.1
NM_004338 Homo C18orf1 -0.79 0.22 -0.09 039 -1.57 0.43 0.50 0.02
sapiens
chromosome
18 open
reading
frame 1
(C180RF1),
mRNA.
/PROD=chro
mosome 18
open reading
frame 1
JFL=gb:NM_
004338.1
gb:AF00942
6.1
AF052094  Homo EPAS1 0.75 012 2.28 019 042 021 1.74 0.33
sapiens
clone 23698
mRNA
sequence.
JFL=gb:U516
26.1
gbh:U81984.1
gb:NM_0014
30.1
BF126155 ESTs S100A10 -0.32 025 1.24 0.28 -0.65 0.33 1.02 044
Al860212 phosphoprot PAG1 -0.17 022 1.37 0.28 -0.40 023 1.25 0.13
ein
associated
with GEMs
JFL=gb:AF24
0634.1
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sapi ens nRNA for KIAA1053 protein, partial cds
/ PROD=KI A A1053 protein Al 670862 ESTs, FOSL2 0 17 0 2
wa 209052408 57 0 45 0 16 1 18 0 65 Weakly si m | aPCT/OS8/870418

134 1 g kappa chain V-1 region (H sapiens) L03203 Human
PMP22 0 37 024 1 95084 0310262770091

peripheral nyelin protein 22 (GAS3) nRNA, conpl ete cds
/| PROD=per i pheral nyelin protein 22 /FL=gb L032 03 1
Al 571 798 Rho GDP ARHGDIA 0 89 0 06 -0 54 0 26 -3 00 O
89 -2 58 0 87 dissociation inhibitor (GD) al pha X5734
8 Cluster Incl - 2940 44070412 700083690
4 1 X57348 Hst:'g—orﬁ“ens MRNA (clone 9 112) /cds=(1 65, 91

AL110298  Homo SLC2A14 513 0.06 6.03 058 397 0.24 6.33 0.73
sapiens
mMRNA,;
cDNA
DKFZp564K
1672 (from
clone
DKFZp564K
1672); partial
cds.
/PROD=hypo
thetical
protein

AY048775 Homo MANEA -0.47 040 0.71 090 -0.69 035 1.23 0.81
sapiens
mandaselin
long form
mMRNA,
complete
cds.
/PROD=man
daselin long
form
JFL=gb:AY04
8775.1

M99436 Cluster Incl. TLE2 2.65 0.07 4.05 066 1.95 0.13 4.76 0.61
M99436:Hu
man
transducin-
like
enhancer
protein
(TLE2)
mMRNA,
complete cds
Jcds=(25,225
6)
/gb=M99436
/gi=307511
Jug=Hs.1730
63 /len=2271

NM_014061 Homo MAGEH1 2.04 0.23 3.84 117 1.08 0.24 4.86 1.12
sapiens
APR-1
protein
(APR-1),
mRNA.
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1) /gh=X57348 /gi =23939 /ug=Hs 1845 10 /| en=1407
AF051851 Honb SVIL 2 03 0 18 2 28062 113020171
W@ 289/03:ps ens supervillin nRNA, conpl et ecds / PRODES208070418
rvillin /FL=gb AFO5 1851 1 gb NM 0031 74 2 gb AF05185
0 1 MB5929 Human - 0 07 0 43 1 27 0 58 -0 02 0 19 0 64
0O 6 1 honeobox protein (PHOX1L ) nRNA, 3 end / PROD=hom
eobox protein B&51266 FOS-1ike FOSL1 1 94 0 06 2 4 1

046 125 0 05 193 0 36 antigen-1 /FL=gb NM_ 005438 1

AW298375 ESTs - -0 40 0 30 0 46 0 63 -0 09 0 20 -0 58
1 07 NM 004362 Hono CLGN O 90 0 30 1 95 0 96 0 69 0 1
1311101 §’a$>°| €hs cal megin (CLGN), nRNA / PROD=Cal m

1 protein
JFL=gb:AF32
0912.1
gb:AF14323
53
gb:NM_0140
61.1
AL577531 caldesmon 1 CALD1 579 0.06 6.06 075 4.07 0.06 5.13 0.77
JFL=gb:M641
10.1
gb:NM_0043
42.2
Al082237 proprotein ~ TAGLN 1.38 0.21 3.20 033 1.55 0.15 274 044
convertase
subtilisinkexi
ntype 7
BF055171  acyl- ACOX3 0.88 022 252 083 1.27 0.06 3.73 0.81
Coenzyme A
oxidase 3,
pristanoyl
JFL=gb:NM_
003501.1
AF231124  Homo SPOCK1 2.84 0.09 4.17 095 2.71 0.07 5.38 1.00
sapiens
testican-1
mMRNA,
complete
cds.
/PROD=testi
can-1
JFL=gb:NM_
004598.1
gb:AF23112
4.1
AA588092 ESTs SLC40A1 -1.53 023 -0.94 051 -2.42 0.33 0.27 0.27
AK094809 Homo RASGRF2  3.20 0.05 3.64 077 195 024 295 0.74
sapiens
cDNA
FLJ37490
fis, clone
BRAWH201
4934, highly
similar to
GUANINE
NUCLEOTID
E
RELEASING
PROTEIN.

174



egin /FL=gb NM_ 004362 1 gb D86322 1 AF001540

calcineurin- - 0 10 0 15 2 84 0 70 0 42 0 44 1 64 0 39
worovdiony2pr ot ein cal sarc in-1 NM 001 191 Hono BCI/REH04/070418

21022058035-1890235-109 1 03 sapiens

BCL2-hke 1 (BCL2L1 ) , nRNA / PROD=BCL 2-hke 1 /FL=gb

NM_ 001 191 1 NM 003316 Honb TTC3 3 90 0 15 5 15 0 98

3680 12 6 19 0 97 sapiens tetratricopeptide repeat

domain 3 (TTC3), nRNA /PROD=tetra tricopepti de repeat

domain 3 /FL=gb D84 2 95 1 gb NM 0033 16 1 L16895

Human | sI - -0 66 0240530 14 -0 63 0 15 0

19 oxi'@REE[ER) geh€) exbB 7 Al 8928% ESTE® Fé/iéGRFﬁ %378 075

13 0 08 4 0536(’)'9”56 2 66 0 16 3 54 0 64 NM 012242 Hono

DKKL 0 47 0 Qe‘greg(‘j"“/s 0 040490511090 23 sapiens

transcrlpt
variant
SMDF,
mRNA.
/PROD=neur
egulin 1
isoform
SMDF
JFL=gb:L418
27.1
gb:NM_0139
59.1
NM_004887 Homo CXCL14 0.70 0.07 1.70 037 -0.15 0.11 2.36 0.63
sapiens
small
inducible
cytokine
subfamily B
(Cys-X-Cys),
member 14
(BRAK)
(SCYB14),
mRNA.
/PROD=smal
linducible
cytokine
subfamily
B(Cys-X-
Cys),
member 14
(BRAK)
JFL=gb:AF14
4103.1
gb:AF10691
1.1
gb:AF07395
7.1
gb:BC00351
3.1
gb:NM_0048
87.1
T77995 Homo - -0.20 0.16 0.82 050 -1.70 024 117 0.06
sapiens
cDNA
FLJ13392
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di ckkopf (Xenopus |aevis) homblog 1 (DKK1 ) , nRNA

/ PROD=d i ck kopf (Xenopus |aevis) honolog 1 /FL=gb AFl
WO 2008042428 gb NM 0122 42 1 gb AF12756 3 1 ALO96FTHUBhM® 070418

DNA - 194007 341016 2 40 0 07 3 40 0 14

sequence from cl one RP4-646B12 on chronosone 1q42 11-

42 3 Contains an FTH 1 (ferritin, heavy pol ypeptidel)

(FTHL6) pseudogene, the gene for a novel Ras famly

protein, ESTs, STSs, GSSs and a putative CpG

fis, clone
PLACE1001
280
NM_030971 Homo SFXN3 -0.43 0.59 -0.01 078 -1.92 017 -1.25
sapiens
similar to rat
tricarboxylat
e carrier-like
protein
(BA108L7.2),
mRNA.
/PROD=simil
ar to rat
tricarboxylat
e carrier-
likeprotein
JFL=gb:NM_
030971.1
H25097 KIAA1350  USP53 3.25 0.05 4.57 020 2.96 0.04 447
protein
NM_004932 Homo CDH6 -3.58 116 -1.12 051 -2.14 0.63 -0.88
sapiens
cadherin 6,
type 2, K-
cadherin
(fetal kidney)
(CDHS6),
mRNA.
/PROD=cadh
erin 6, type
2, K-
cadherin
(fetal kidney)
JFL=gb:D317
84.1
gb:NM_0049
32.1
N21426 hypothetical SYTL2 2.41 0.09 3.44 122 1.70 0.06 2.02
protein
FLJ20163
AA234096 KIAA0963 MGC16121 0.38 0.16 1.74 063 -0.13 0.04 1.10
protein
AV734843  hypothetical OBFC2A 0.62 0.06 1.62 079 0.09 0.02 1.25
protein
FLJ22833
AL519710  immunoglob [IGSF4 3.86 0.02 495 026 3.22 0.12 4.66
ulin
superfamily,

member 4
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i sl and / FL=gb AF28 2258 1 gb NM 0212 BC005997 Honmo - 1
12 025095 4 42 04 007 151 0 22 sapiens, clone
woOBon4R804 , nRNA, conpl ete cds / PROD=Unk nownP(pUS1068/070418
for M3C 14801 ) /FL=gb BCOO 5997 1 AF074979 Hono RGS20
-052 018 -004 038 - 130009 -0340 13 sapiens
regul ator of G protein signaling-Z (RGSZ1 ) nRNA,
conpl ete cds /PROD=regu | ator of G protein signaling
/| FL=gb AF06 0877 2 gb AF07497 9 1 gb NM 0037 02 2
BF060767 ESTs ADAMIS5 -0 36 0 15 0 80 0 33 0 22 0 14 0
40 0 56 AU151 151 Hono LEPR 1 72 0 18 2 38 0 80 1 85 0
10 1 7 1 0 6§ ™

014333.1
gb:AF13281
1.1

N32834 HIV-1 rev - -0.28 0.36 1.58 097 -0.23 0.18 0.33 117
binding
protein 2

AF132811 Homo IGSF4 2.23 0.07 3.85 028 217 0.10 3.58 0.34
sapiens
nectin-like
protein 2
(NECL2)
mMRNA,
complete
cds.
/PROD=necti
n-like protein
2
JFL=gb:NM_
014333.1
gb:AF13281
1.1

Jo4177 Cluster Incl. COL11A1 3.28 022 4.44 122 232 0.03 3.03 1.31
J04177:Hum
an alpha-1
type XI
collagen
(COL11A1)
mMRNA,
complete cds
Jcds=(161,55
81)
/gb=J04177
/gi=179729
Jug=Hs.8277
2 /len=6158

Al982754 clusterin CLU 0.17 0.14 1.86 094 0.39 0.13 0.97 0.83
(complement
lysis
inhibitor, SP-
40,40,
sulfated
glycoprotein
2,
testosterone-
repressed
prostate
message 2,

apolipoprotei
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sapi ens cDNAFLJ13536 fi s,

cl one PLACE1006 521 L27624

Hono TFPI2 3 77 0 06 3 57 0 77 2 59 0 11 2 4 4 0 89

waapwensi2g | ssue factor pathway inhibitor-2 nmRNECT/US2008/070418

conpl ete cds /PROD=tissu e factor pathway inhibitor-2
/| FL=gb D299 92 1 gb L27624 1 gb NM 0065 28 1 gb
BCO0533 0 1 NM 003174 Honp SVIL 3 15 0 09 3 68 0 4 4 2
91001327 04 6 sapiens supervillin (SviL),

transcript variant 1, nmRNA /PROD=supe rvillin,

1 /FL=gb AFO5 1851 1 gb NM 0031 74 2

NM_003501

AF144103

NM_005451

nJ)
Homo ACOX3 0.43

sapiens acyl-

032 2.10

Coenzyme A
oxidase 3,
pristanoyl
(ACOX3),
mRNA.
/PROD=acyl-
Coenzyme A
oxidase 3,
pristanoyl
JFL=gb:NM_
003501.1
Homo CXCL14 1.69
sapiens
NJAC
protein
(NJAC)
mMRNA,

complete

013 2.16

cds.
/PROD=NJA
C protein
JFL=gb:AF14
4103.1
gb:AF10691
1.1
gb:AF07395
7.1
gb:BC00351
3.1
gb:NM_0048
87.1

Homo PDLIM7 2.58 0.12 3.12
sapiens

enigma (LIM

domain

protein)

(ENIGMA),

mRNA.

/PROD=enig

ma protein

/FL=gb:BCO0

1093.1

gb:NM_0054

51.2

gb:AF26520

9.1

178

i sof orm
091 0.79 0.08 3.19
055 040 0.21 273
050 1.30 0.16 2.65

0.95

0.69

0.37



gb AF05185 0 1 AF052127 Homb RELN -3 13 1 4 - 1 36 0O

26 -0 88 0 17 -O4 OO0 11 sapiens clone 23850 nRNA
waegpaames AL031290 Hurmman DNA - 0 38 0 06 1 39 PCHUS2008/470418

0 0050 95 4 4 sequence fromclone 7741 24 on

chronosonelq24 1-24 3 Contains protein simlar to

pregnancyassoci ated plasna protein A precursor

neuronal mgration protein astrotactin, ESTs, STS and

GSS Al 129628 ESTs SAMD3 -0 30 0 18 -0 01 0 25 0 72 0

06 0 17 0 2 1 NM 016206 Homo VGA.L3 -0 39 0 36 0 05 103

031029 -105 101 saplens col on carcinonma rel ated

prote|%”?ﬁfﬁﬁTm159fomﬁRNA FPrOD=tSI 6%n carét ndhm % 7 074

rel ated prot &H°
forkhead box

D1 (FOXD1),
mRNA.
/PROD=fork
head box D1
JFL=gb:U598
32.1
gb:NM_0044
721
AF332197  Homo SIX2 0.36 024 0.72 012 -0.44 0.35 1.05 0.15
sapiens adult
SIX2 (SIX2)
mMRNA,
complete
cds.
/PROD=SIX2
JFL=gb:AF33
21971
gb:NM_0169
32.1
gb:AF 13694
0.1
AB046817  Homo SYTL2 2.88 0.17 4.09 1.09 2.50 0.05 3.12 1.03
sapiens
mRNA for
KIAA1597
protein,
partial cds.
/PROD=KIA
A1597
protein
AK093435 Homo FLJ36116  4.75 0.02 4.59 153 2.46 0.18 6.15 1.46
sapiens
cDNA
FLJ36116
fis, clone
TESTI20223
38.
NM_004815 Homo ARHGAP29 2.18 0.02 3.18 082 1.69 0.03 4.15 0.69
sapiens
PTPL1-
associated
RhoGAP 1
(PARGH1),
mRNA.
/PROD=PTP
L1-
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/ FL=gb NM_ 016206 1 gb AF09950 5 1 BE348291 ESTs - 1
62 0 06 -0 19 0 98 -3 65 0 10 -2 75 184 AW242720 Honp
wo o084 - 1 62 0 34 -1 20 0 94 -0 08 0 24 -PCD8SDOFT70418
sapi ens cDNA FLJ10561 fis, clone NT2RP2002 672 NM 001
146 Honmo ANGPT1 1 86 0 06 2 09 0 8 1 1 10 0 16 0 87 1
05 sapiens angiopoietin 1 (ANGPT1 ) , nRNA / PROD=ang i
opoietin 1 /FL=gb NM_ 001 146 1gb D13628 1 gb U33508 1
AUl 52579 Honmo PCSK5 2 4 1 0 14 2 47 0 86 2 04 0 15 1
11 1 20 sapiens cDNA FLJ1303 4 fis, clone NT2RP3001
232NM006200I—|ormPCSK53010212| 0 92 2 280
11 1 52 1 25""S§°§fﬁ ens proprotel n convertase
subt i hsi nkex bUgégpe (PCSK5), nRNA / PROD=prop

20.1
gb:NM_0048
151
BG028597 ESTs COL11A1 0.19 0.02 1.61 1.02 -0.11 0.38 048
AB019562  Homo SPP1 0.58 014 279 1.07 1.10 0.02 1.21
sapiens
mRNA
expressed
only in
placental
villi, clone
SMAP41.
NM_002346 Homo LYBE 3.54 0.06 3.92 116 1.81 0.23 493
sapiens
lymphocyte
antigen 6
complex,
locus E
(LYBE),
mRNA.
/PROD=lymp
hocyte
antigen 6
complex,
locus E
JFL=gb:U423
76.1
gb:NM_0023
46.1
gb:U56145.1
BF589515 ESTs TMEM16D  0.63 024 1.94 085 0.90 0.20 147
ALO37401 nuclear NR2F2 -2.00 0.30 0.58 067 -2.19 0.13 0.82
receptor
subfamily 2,
group F,
member 2
JFL=gb:M644
97.1
NM_000783 Homo CYP26A1 3.92 0.27 6.28 1.06 6.29 0.09 7.31
sapiens
cytochrome
P450,
subfamily
XXVIA,
polypeptide
1
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rotein convertase subtihsinkexi n type 5 /FL=gb U563
87 2 gb NM 0062 00 1 BF34 2661 Kl AAO036 MAP2 -0 77 O

W@00095012498 0 44 0 12 0 17 -2 2 1 1 64 gene prodeCt/US2008/070418
AF063824 Honb TRPC4 -3 03 0 39 0 05 0 49 1 28 0 17 0 2
1 0 92 sapiens trprelated protein 4 truncated vari ant
delta nRNA, conplete cds /PROD=trprelated protein 4
truncated variant delta /FL=gb AF06 3824 1 AA723810
cDNA for LY6K 0 07 0 20 -0 13 1 23 0 15 0 14 -0 38 1
27 differentially expressed CO 16 gene /FL=gb BCOO1291
1 N29877 interleukin 1 94 0 13 051 0 48 0 78 0 64 -
1 57 0 65 14XRPOb7287 Homo MVE 2 59 0 03 1 8 1 0 40 1
89 0 2 1 2 18 30 sapi ens nenbrane netal | oendopept i da
se (neutral g’ﬁ%%ﬁtépti da se,

hrome
P450,
subfamily
XXVIA,
polypeptide
1
JFL=gb:NM_
000783.1
gb:AF00541
8.1
u16307 Human GLIPR1 -0.11 0.03 1.16 095 -046 077 035 0.77
glioma
pathogenesi
s-related
protein
(GliPR)
mMRNA,
complete
cds.
/PROD=glio
ma
pathogenesi
s-related
protein
JFL=gb:NM_
006851.1
gb:U16307.1
NM_001233 Homo CAV2 4.07 0.07 4.42 090 282 0.08 344 0.85
sapiens
caveolin 2
(CAV2),
mRNA.
/PROD=cave
olin 2
JFL=gb:AF03
5752.1
gb:BC00525
6.1
gb:NM_0012
33.1
AA211909 ESTs C200rf100  0.62 017 1.93 1.00 -0.21 0.11 072 0.99
AKO057525 Homo - 217 013 297 077 097 0.08 3.68 0.60
sapiens
cDNA
FLJ32963

fis, clone
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enkephahnas e, CALLA, CD10) (MVE), transcript variant
1bi s, nmRNA /PROD=ne nbrane netal | oendopepti da se

wo Eooginzab/ 007288 1 gb NM 0072 87 1 gb JO3779PAT/US2008/070418
AB050856 Honmo B3GALNT1 1 39 0 05 0 20 0 22 -0 13 0 2 1
-0 10 0 17 sapiens beta3Gal NA cT-1 nRNA for gl obosi de
synt hase, conplete cds, clone type 2 /PROD=gl ob osi de
synt hase /FL=gb ABO5 0856 1 Al 827455 Honp BCL6B 0 65 0
31062021107 024090 0 29 sapiens cDNA
FLJ21042 fis, clone CAEl1 1204 AF017987 Hono SFRP1 4 15
022 4371246 02006574 10 lsapiens secreted

TESTI20084
05.
BF344237  Homo - -2.82 0.20 -0.92 064 -0.73 067 -1.25
sapiens
mMRNA,;
cDNA
DKFZp564N
1116 (from
clone
DKFZp564N
1116)
NM_014481 Homo APEX2 2,76 0.15 3.18 080 1.57 0.11 3.91
sapiens
apurinicapyri
midinic
endonucleas
e(APEX
nuclease)-
like 2 protein
(APEXL2),
mRNA.
/PROD=apur
inicapyrimidi
nic
endonucleas
e(APEXnucl
ease)-like 2
protein
JFL=gb:AB04
9211.1
gb:NM_0144
81.1
gb:BC00295
9.1
gb:AB02126
0.1
gb:AF11904
6.1
Al912583 HIV-1 rev KRR1 1.10 0.23 268 1.04 1.31 0.06 1.53
binding
protein 2
BI254089 Homo ADAMTS5  -1.40 0.26 -0.01 031 -1.71 0.64 -0.79
sapiens full
length insert
cDNA clone
ZD50E03
BF197655 caveolin2  CAV2 3.51 0.10 3.54 094 232 0.09 270
JFL=gb:AF03
5752.1
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apoptosis related protein 2 (SARP2) nRNA, conplete cds
/| PROD=secr eted apoptosis related protein 2 /FL=gb

WAE@S/0608Y 1 gb NM 0030 12 2 gb AF01798 7 1 gbP&Fr08408070418
0O 1 AL1 17451 Hono Clorf108 -0 73 0 20 0 68 0 24 1 06
0 05 0 82 0 2 1 sapiens nRNA, cDNA DKFZp586E 2317
(from cl one DKFZp586E 2317) AW268357 ESTs, Highly
USP32 0 73 0 20 0 36 0 19 0 70 0 03 0 09 O 18 simlar
to AF1551 16 1 NY-REN-60 antigen (H sapiens) BE4 6524
3 ESTs ARFCGEF1 0 50 0 23 0 16 0 32 103 0 08 047 0 06
AA9934 00 ESTs ADAL 0 89 0 22 0 4 8 0 28 0 83 010 0 29
043 Al 970898% ¢ Wsfer Incl ACACB 0 69 0 15 0 5 1 0 53
146 011 -0 87'0 83

gb:NM_0012
33.1
NM_001955 Homo EDN?1 2.84 015 297 095 1.01 014 175 1.03
sapiens
endothelin 1
(EDN1),
mRNA.
/PROD=end
othelin 1
JFL=gb:NM_
001955.1
NM_003319 Homo TTN 1.28 0.19 0.62 086 -0.92 042 2.00 0.55
sapiens titin
(TTN),
mRNA.
/PROD-=titin
JFL=gb:NM_
003319.1
BE965029 Homo MICAL2 0.60 021 1.95 064 0.21 0.19 0.83 0.78
sapiens
cDNA:
FLJ22463
fis, clone
HRC10126
Al452457 ESTs C1orf168 -1.48 0.53 0.02 093 -1.87 0.07 1.05 0.94
Al733465 collagen, COL9A2 0.96 0.13 1.99 1.00 1.17 0.14 294 0.86
type 1X,
alpha 2
JFL=gb:NM_
001852.1
NM_006103 Homo WFDC2 4.02 0.11 5.1 1.05 3.39 0.04 6.19 1.10
sapiens
epididymis-
specific,
whey-acidic
protein type,
four-disulfide
core;
putative
ovarian
carcinoma
marker
(HE4),
mRNA.
/PROD=epidi
dymis-

specific,
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Al 970898 wr 21cB x 1 Hono sapiens cDNA, 3 end
/ cl one=lI MAG E-24 88324 /cl one end=/ gb=Al 97089

WO giooBT7a7¥24 /ug=Hs 234 8 98 /| en=382 BQD264 SFCEBI®NS/070418
KI AA1909 0 60 0 07 0 23 059 098 0 03 -2 111 28
Weakly simlar to ALU5S_HUM AN ALU SUBFAM LY SC
SEQUENCE CONTAM N ATI ON WARNI NG ENTRY (H sapi ens) BCH
1933 Honb UBEBC 0 83 023 011 0510550050410
92 sapiens, clone | MAGE 5300 703, nRNA Al 63861 1
KI AA1373 STAMBPL1 2 20 0 17 1 37 0 58 2 32 0 08 -0 39
1 24 protein Al 34 1686 ESTs, Highly MIRF1 1 36 0 14 O
45048 1 4%°0°09 -1 09 0 99 sinilar to RF1 MJHUM AN
M TOCHON DRI A"

type,four-
disulfide
core;
putative
ovarian
carcinoma
marker
JFL=gb:NM_
00610
NM_017540 Homo GALNT10 1.46 0.18 2.68 078 097 0.23 347 0.82
sapiens
hypothetical
protein
DKFZp586H
0623
(DKFZp586H
0623),
mRNA.
/PROD=hypo
thetical
protein
DKFZp586H
0623
JFL=gb:NM_
017540.1
W72527 phosphoseri SLC1A4 -0.65 0.09 0.38 0.80 -0.63 062 -0.72 0.09
ne
aminotransfe
rase
NM_003468 Homo FZD5 1.35 0.26 343 1.21 1.45 0.10 443 1.16
sapiens
frizzled
(Drosophila)
homolog 5
(FZD5),
mRNA.
/PROD=frizzI
ed 5
JFL=gb:NM_
003468.1
gbh:U43318.1
H15920 ESTs, MRGPRF 2.34 0.18 3.62 1.02 2.1 0.11 287 0.84
Weakly
similar to
RTA RAT
PROBABLE
G PROTEIN-
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PEPTI DE CHAI N RELEASE FACTOR 1 PRECURSO R (H sapi ens)
NM_ 003182 Honp TAC1 1 89 0 20 1 65 0 13 2 46 0 09 148

W@ 208/03Hps ens tachykinin, precursor 1 (substaneer/Ks2008/070418
substance P, neurokinin 1, neurokinin 2, neuronedinL,
neur oki ni n al pha, neuropepti de K neuropepti de ganmmm)
(TACl) , transcript variant beta, nRNA /PROD=t ach
ykinin 2 precursor, isoformbeta /FL=gb U3 M30634
Human FGFR2 3 63 0 06 2 25 0 39 2 79 0 19 2 07 O 84
keratinocyte growth factor receptor nRNA, conplete cds
/| PRCD=ker a

COUPLED
RECEPTOR
RTA
(R.norvegicu
s)
u83508 Human ANGPT1 1.06 0.11 1.49 044 -0.32 0.27 0.32 0.79
angiopoietin-
1 mRNA,
complete
cds.
/PROD=angi
opoietin-1
JFL=gb:NM_
001146.1
gb:D13628.1
gb:U83508.1
AF043179  Homo PRSS1 2.42 0.12 3.07 081 1.71 0.10 2.30 0.60
sapiens T
cell receptor
beta chain
(TCRBV13S
1-
TCRBJ2S1)
mMRNA,
complete
cds.
/PROD=T
cell receptor
beta chain
JFL=gb:AF04
3179.1
AU157541  hypothetical - 1.39 0.08 2.12 042 0.55 018 1.41 0.77
protein
FLJ22833
JFL=gb:NM_
022837.1
AF114264  Homo NEXN 1.37 0.21 286 051 1.72 0.16 1.96 0.76
sapiens
clone HH409
unknown
mRNA.
/PROD=unkn
own
BE965029 Homo MICAL2 1.58 0.19 2.58 051 1.32 0.13 1.40 0.74
sapiens
cDNA:
FLJ22463
fis, clone
HRC10126
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tinocyte growh factor receptor /FL=gb MB06 34 1 gb

NM 0229 69 1 gb MB7193 1 AKO21 4 52 Honmp ZNF521 -0 20
wW@2106/012438 15 1 12 1 3 1 0 05 0 36 0 18 sapi enspCDhi#2008/070418

FLJ11390 fis, clone HEMBA1000 561 , weakly simlar to

ZI NC FINGER PROTEIN 9 1 AA54 1622 ESTs SYNPO2 -0 49 0O

30 -0 90 0 06 0 35 0 09 -2 58 0 93 N5071 4 ESTs - 1 13

0 13 -134 0520100 12 -0 2 1 0 28 NM.002674 Horo

PMCH 0 62 0 24 1 10 048 164 0 03 0 09 O 80 sapiens

promel ani nconcentratin g hornone( PMCH), nRNA

/ PROD=pr onel ani nconcentratin g hornmone / FL=gb NM_

002674 °7*gb M57703 StMBMB66810 HoA E‘?ﬁczoofég 136 §'16™ 081

0450 74 1 %99 12 - 1 65 1 4 1 sapiens cDNA FLJ23803

fis, clone HEPY?81 1 AI34 34 67 Honp -0 44 0 08 - 1 50

0821 11 0 18% 64 0 20

protein,
partial cds.
/PROD=KIA
A1053
protein
Al670862 ESTs, FOSL2 0.17 0.21 205 057 045 0.16 1.18 0.65
Weakly
similar to
A49134 Ig
kappa chain
V-1 region
(H.sapiens)
L03203 Human PMP22 0.37 024 1.95 084 0.31 026 277 0.91
peripheral
myelin
protein 22
(GAS3)
mMRNA,
complete
cds.
/PROD=peri
pheral
myelin
protein 22
/FL=gb:L032
03.1
Al571798 Rho GDP ARHGDIA  0.89 0.06 -0.54 0.26 -3.00 0.89 -2.58 0.87
dissociation
inhibitor
(GDI) alpha
X57348 Cluster Incl. - 294 0.04 4.07 041 270 0.08 3.69 041
X57348:H.sa
piens mMRNA
(clone 9112)
Jcds=(165,91
1)
/gb=X57348
/gi=23939
Jug=Hs.1845
10 /len=1407
AF051851 Homo SVIL 2.03 0.18 2.28 062 1.13 020 1.71 0.69
sapiens
supervillin
mMRNA,

complete
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sapi ens cDNA FLJ1 1041 fis, clone PLACEIOX 4 05 AAO4
64 24 ESTs, ACOT 4 0 58 0 27 -0 94 0 66 - 1 08 0 38 -
wa209/002426 Weakly simlar to YZ28 HUVA N HYPOTHETUSIOAR/070418
PROTEI N ZAP 128 (H sapi ens) R38389 ol factonedin OLFM 1
4 27 011 3020 76 453007 2 17 0 96 related ER
| ocali zed protein BF724 270 ESTs 2 03 0 22 0 72 0 42 2
36 006 0010 97 NM 001819 Honmo CHGB 1 40 0 18 0 50
0 75166 005 -0 74 1 03 sapiens chronograni n B
(secretograni n | ) (CHGB), nRNA /PROD=chro nogranin B
precursor /FL=gb BCOO 0375 1gb NM 0018 19 1 AK026387
Homo 0 03 0 28 -0 05 0 52 1 23 0 26 0 52 0 67 sapiens
CDNA FLJ22734700%

JFL=gb:AF05
1851.1
gb:NM_0031
74.2
gb:AF05185
0.1
M95929 Human - 0.07 043 1.27 0.58 -0.02 0.19 0.64 0.61
homeobox
protein
(PHOX1)
mRNA, 3
end.
/PROD=hom
eobox
protein
BG251266 FOS-like FOSLA1 1.94 0.06 241 046 1.25 0.05 1.93 0.36
antigen-1
JFL=gb:NM_
005438.1
AW298375 ESTs - -0.40 0.30 0.46 063 -0.09 0.20 -0.58 1.07
NM_004362 Homo CLGN 0.90 0.30 1.95 096 0.69 0.11 3.1 1.01
sapiens
calmegin
(CLGN),
mRNA.
/PROD=calm
egin
JFL=gb:NM_
004362.1
gb:D86322.1
AF001540  calcineurin- - 0.10 0.15 2.84 0.70 042 0.44 1.64 0.39
binding
protein
calsarcin-1
NM_001191 Homo BCL2L1 1.21 0.22 0.58 035 -1.89 0.35 -1.09 1.03
sapiens
BCL2-like 1
(BCL2L1),
mRNA.
/PROD=BCL
2-like 1
JFL=gb:NM_
001191.1
NM_003316 Homo TTC3 3.90 0.15 5.15 098 3.68 0.12 6.19 0.97
sapiens

tetratricopept
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fis, clone HU/00109 BF062139 polynerase 5 23 0 06 4 3
1074580007 337086 (RNA) Il (DNA directed)

W@ 3@rD)2428-L=gb NM_ 0064 67 1 gb 193868 1 BG54 Pd1/582008/070418
ESTs SCGB3A2 4 64 0 02 2 9 1 0 84 4 13 0 07 172 0 83
Al 659533 ArgAbl- SORBS2 0 02 0 12 1 12 0 7 1 2 17 0 05
-1 08 1 48 interacting protein ArgBP2 AA531287 ESTs 2
94 0 27 1 32 072 257 004 0 22 0 90 NM 01324 3 Hono
SCG3 3 30 0 20 2 13 0 95 3 67 019 0 87 1 06 sapiens
secretograni n Il (SCG3), nRNA /PROD=secr etogranin
[11 /FL=gb AFO7 8851 1 gb NM 0132 43 1 Al 307586 Hono
Cl0orf95 0 34°%*%2 - 1 15 0 24 -0 49 0 16 -3 6 1 0 99
sapi ens MRNA"EDNA DKFZp566H 0124 (from cl one
DKFZp566H 01245’ BC032004 Honp GRIA3 -0 02 0 23 -0 15 0
33 0 47 0 04"3"17 0 07 sapi ens,

/PROD=tetra
tricopeptide
repeat
domain 3
JFL=gb:D842
95.1
gb:NM_0033
16.1
L16895 Human lysyl - -0.66 0.24 0.53 0.14 -0.63 0.15 0.14 0.19
oxidase
(LOX) gene,
exon 7
Al912976 ESTs RASGRF2 3.13 0.08 4.05 056 2.66 0.16 3.54 0.64
NM_012242 Homo DKK1 047 029 073 0.04 049 0.51 1.09 0.23
sapiens
dickkopf
(Xenopus
laevis)
homolog 1
(DKK1),
mRNA.
/PROD=dick
kopf
(Xenopus
laevis)
homolog 1
JFL=gb:AF17
7394.1
gb:NM_0122
421
gb:AF12756
3.1
AL096776  Human DNA - 1.94 0.07 341 0.16 2.40 0.07 3.40 0.14
sequence
from clone
RP4-646B12
on
chromosome
1g42.11-
42.3.
Contains an
FTH1
(ferritin,
heavy

polypeptide
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Simlar to glutamate receptor
3,clone | MACE 4 753 4 74 ,

i onot r ophi c,
mRNA AW205739 ESTs,

AMPA
TYWB 0O

wd2000010224 0 8 1 1 35 3 72 0 18 2 46 1 15 WeakP@T/US2008/070418
simlar to ORF YGO50W (S cerevisiae ) NM 153262 Hono

SYTI

sapi ens hypot heti ca

4-001017-0840510000 18 -3 88 1 64
protein FLJ34 198 (FLJ34 198),

MRNA / FL=gb NM_ 153262 1 AAl 56873 al bumin PELO O 77 O
12 -0 230930650 14 -2 3310 1 BC12375 Honmb ARSG
-046048-078042057022-0412055

sapi ens,

| MAGE 3882 188™

Kl AA1001

BC005997

AF074979

BF060767
AU151151

Simlar to Kl AALOO1 protein,
'"YRNA, conpl ete cds / PROD=S i ni

pseudogene,
the gene for
a novel Ras
family
protein,
ESTs, STSs,
GSSsand a
putative CpG
island
JFL=gb:AF28
2258.1
gb:NM_0212
Homo - 1.12 025 0.95
sapiens,

clone

MGC:14801,

mMRNA,

complete

cds.

/PROD=Unk

nown

(protein for

MGC:14801)

/FL=gb:BC00

5997.1

Homo RGS20 -0.52 0.18 -0.04
sapiens
regulator of

G protein
signaling-Z
(RGSZ1)
mMRNA,
complete

cds.
/PROD=regu
lator of G
protein
signaling
JFL=gb:AF06
0877.2
gb:AF07497
9.1
gb:NM_0037
02.2

ESTs ADAMTS5  -0.36
Homo LEPR 1.72

0.15 0.80
0.18 2.38
sapiens

cDNA
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cl one M3C 8996

ar to
044 2.04 0.07 1.51 0.22
038 -1.30 0.09 -0.34 0.13
033 0.22 0.14 040 0.56
080 1.85 010 1.71 0.69



protein /FL=gb ABO2 3218 1 gb NM 01 4 9 60 1 gb
BC01237 5 1 AAB4 324 2 ESTs BNC2 2 12 0 37 103 047 2

wW@2000/0082943 0 80 BF792954 ESTs HDLBP - 1 53 1PdT/UR2088070418
0910 30016 -0 72 0 26 AA780067 heparan HS3ST3B1 0O
4101903006 12610180 78 0 60 sulfate
(glucosamn e) 3-0Csul fotransfer ase 3B1AA909330 ESTs
RP1-32F7 2 0 98 0 17 - 1 67 051079 002-02380 12
AF1 4 1339 Honbo ZNF521 -0 4 1 0 12 -0 97 0 93 1 67 0
11 -0 3 1 0 80 sapiens LYSTinteracting protein LIP3
MRNA, partial cds /PROD=LYS T-interacting protein LIP3
BF4 35123 br 6nbdémai 2 28 017 1310512 70 0 12 1
30 1 00 n andBMD finger containing, 3 AK056212 Honp 1
03014014‘6‘052?’110007- 14105lsap|ens cDI\IA
FLJ31650 fi s> cl one NT2RI 2004 0 79 NM 001 4 4

FABP7 287 0™8 o 78 29°% 20 0°64°Y o8 6716”§ap|8H 244 089
fatty acid bfRAr ng protein 7,

tissue factol
pathway
inhibitor-2
mMRNA,
complete
cds.
/PROD=tissu
e factor
pathway
inhibitor-2
JFL=gb:D299
92.1
gb:L27624.1
gb:NM_0065
28.1
gb:BC00533
0.1
NM_003174 Homo SVIL 3.15 0.09 3.68 044 291 0.01 3.27 0.46
sapiens
supervillin
(SVIL),
transcript
variant 1,
mRNA.
/PROD=supe
rvillin,
isoform 1
JFL=gb:AF05
1851.1
gb:NM_0031
74.2
gb:AF05185
0.1
AF052127  Homo RELN -3.13 1.04 -1.36 026 -0.88 0.17 -040 0.1
sapiens
clone 23850
mRNA
sequence.
AL031290  Human DNA - 0.38 0.06 1.39 046 0.40 0.05 0.95 044
sequence
from clone
774124 on

chromosome
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brain (FABP7), nRNA /PROD=fatty acid binding protein
7, brain /FL=gb U81 2 35 1 gb D88648 1 gb U51338 1 gb
wOR00012448 46 1 gb D50373 1 AW51591 ESTs, RNFIFGT/LS2D04/070418
0 32022010 260006 096 0 20 Mdderately simlar
to unnanmed protein product (H sapiens) BCO 1970 Hono
Coorf122 0 74 0 03 -0 35049 076 006 -2 31125
sapi ens, cl one | MAGE 5302 687, nRNA BC013077 Honmpo 2 5 1
011 0801152 85006 0 08 0 89 sapiens, clone
| MAGE 34 59 334, nRNA AW72379 ESTs 1 80 0 03 0 60 O
84 1 45 0 07 1 88 0 53 BE64 4 917 nuclear XIST -3 88 1
26 -0 54 1 2&8°17%2 0 13 -0 20 1 94 receptor subfamily
1, group |, fitHBer 3 NMJ71999 Homp SALL3 2 97 0 18 2
0407 1379908 1020 74 sapiens sallike

similar to

pregnancy-

associated

plasma

protein A

precursor

neuronal

migration

protein

astrotactin,

ESTs, STS

and GSS
Al129628 ESTs SAMD3 -0.30 0.18 -0.01 025 0.72 0.06 0.17 0.21
NM_016206 Homo VGLL3 -0.39 0.36 0.05 1.03 -0.31 029 -1.05 1.01

sapiens

colon

carcinoma

related

protein

(LOC51159),

mRNA.

/PROD=colo

n carcinoma

related

protein

JFL=gb:NM_

016206.1

gb:AF09950

5.1
BE348291 ESTs - 1.62 0.06 -0.19 098 -3.65 010 -2.75 1.84
AW242720 Homo LOC143381 -1.62 034 -1.20 094 -0.08 0.24 -0.08 0.77

sapiens

cDNA

FLJ10561

fis, clone

NT2RP2002

672
NM_001146 Homo ANGPT1 1.86 0.06 2.09 081 1.10 0.16 0.87 1.05

sapiens

angiopoietin

1 (ANGPT1),

mRNA.

/PROD=angi

opoietin 1

JFL=gb:NM_

001146.1
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3 (Drosophila) (SALL3), nRNA /PROD=Sal hk q 3 /FL=gb

NM 171999 1 AI654 224 ESTs 0 46 0 36 0 14 0 44 1 03 O
w@7Z200901828 0 85 AA1674 4 9 nuclear Xl ST -3 08 BCT/0S2008/070418

47 2 59 4 59 0 07 2 80 1 86 receptor subfamly 1,

group I, menber 3 BF977837 Kl AA0527 SUSD5 1 64 0 02 O

50 0 68 1 96 0 16 - 1 52 1 66 protein BC0294 25 Hono

FILIPL -0 83 045 -003 062 0 76 0 20 -0 29 0 44

sapiens, Simlar to KIAA1275 protein, clone | MAGE 461

6 553, NRNA Al 978754 ESTs 2 76 0 14 1 54 0 57 3 57 0

06 2 310 69 AA6284 4 0 nuclear XIST 0 18 0 13 1 42 1

52 4 80 0 029%'%*1 1 50 receptor subfamly 1, group

member 3 L36889°1°36861 2 75 0 17 2 0 1 0 82 3 63 0 09

3 00 0“@5‘?57? FERTURES “#Xpantéd cds°74D|%f3| NI TI%® NSHUMGER ™ 120

PB Hono saplgﬂ%sguanylate

FLJ13034
fis, clone
NT2RP3001
232
NM_006200 Homo PCSK5 3.01 0.21 2.88 092 2.28 0.11 1.52 1.25
sapiens
proprotein
convertase
subtilisinkexi
ntype 5
(PCSKS5),
mRNA.
/PROD=prop
rotein
convertase
subtilisinkexi
ntype 5
JFL=gb:U563
87.2
gb:NM_0062
00.1
BF342661 KIAAQ0036  MAP2 -0.77 0.30 -0.19 044 0.12 017 -2.21 1.64
gene product
AF063824  Homo TRPC4 -3.03 0.39 0.05 049 1.28 0.17 0.21 0.92
sapiens trp-
related
protein 4
truncated
variant delta
mMRNA,
complete
cds.
/PROD=trp-
related
protein 4
truncated
variant delta
JFL=gb:AF06
3824.1
AA723810  cDNA for LYBK 0.07 0.20 -0.13 123 0.15 0.14 -0.38 1.27
differentially
expressed
CO16 gene
/FL=gb:BCO0
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cycl ase activating protein (GCAP) gene exons 1-4,

conpl ete cds AW23227 ESTs MKX -0 9 1 0 60 -1 31 0 06
WO 209/002438 -2 90 0 52 NM 021614 Honbo KCNN2 3 4BCDULB0L070418

52 0 83 4 40 0 14 154 0 80 sapi ens potassium

i ntermedi ate smal |l conductance cal ci unacti vat ed

channel, subfamly N, nenber 2 (KCNN2), nRNA

/ PROD=pot a ssiuminternedi ate small conductance

cal ciumacti vated channel, subfamly N, nenber 2 /FL=gb

NM_ 021614 1 gb AF23961 3 1 NM 000956 Honb PTGER2 -0 7

1071-073057063033-2238061 sapiens

prostqg&gpdi1ﬁ“E rgceptor1% (subg}/sp(g51

interleukin 048 0.78 0.64 -157 0.65
14
NM_007287 Homo MME 2.59 0.03 1.81 040 1.89 021 2.14 0.30
sapiens
membrane
metallo-
endopeptida
se (neutral
endopeptida
se,
enkephalinas
e, CALLA,
CD10)
(MME),
transcript
variant 1bis,
mRNA.
/PROD=me
mbrane
metallo-
endopeptida
se
JFL=gb:NM_
007288.1
gb:NM_0072
87.1
gb:J03779.1
AB050856  Homo B3GALNT1 1.39 0.05 0.20 022 -0.13 0.21 -0.10 0.17
sapiens
beta3GalNA
cT-1 mMRNA
for globoside
synthase,
complete
cds,
clone:type 2.
/PROD=glob
oside
synthase
JFL=gb:AB05
0856.1
Al827455 Homo BCL6B 0.65 0.31 0.62 021 1.07 0.24 0.90 0.29
sapiens
cDNA:
FLJ21042
fis, clone
CAE11204
AF017987  Homo SFRP1 4.15 022 4.37 124 6.02 0.06 574 1.01
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EP2),

53kD (PTCGER2),
receptor 2 (subtype EP2),

MRNA/ PROD=pr os tagl andin E
53kD / FL=gb U194 87 1 gb

wOoRM0002266 1 NM 013381 Hono TRHDE 1 96 O 16 OPCBHUSBBS/A70418

8 1 Q03 B2 0 23 sapi ens thyrotropinrel easing
degr adi ng ect oenzyne ( TRHDE)

NMRNA / PROD=t hyr

hor none

ot ropi nrel easi ng hornone degr adi ngect oenzyne /FL=gb

AF1 2 6372 1 gb NM 0133 8 1 1 NM 01635 4 Hono
Al 218006 101037235005-0911 23

SLCO 4
sapi ens

solute carrier famly 2 1 (organic anion transporter),

menber

AL117451

AW268357

BE465243
AA993400
Al970898

12 (SLC21A12),

MRNA

sapiens
secreted
apoptosis
related
protein 2
(SARP2)
mMRNA,
complete
cds.
/PROD=secr
eted
apoptosis
related
protein 2
JFL=gb:AF05
6087.1
gb:NM_0030
12.2
gb:AF01798
7.1
gb:AF00190
0.1

Homo C1orf108 -0.73
sapiens

mMRNA,;

cDNA

DKFZp586E

2317 (from

clone

DKFZp586E

2317).

ESTs, Highly USP32 0.73
similar to

AF155116 1

NY-REN-60

antigen

(H.sapiens)

ESTs ARFGEF1  0.50
ESTs ADAL 0.89
Cluster Incl. ACACB 0.69
Al970898:wr

21c03.x1

Homo

sapiens

cDNA, 3

end

/clone=IMAG

E-2488324

/clone_end=
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0.20

0.20

0.23
0.22
0.15

0.68

0.36

0.16
0.48
0.51

0.24

0.19

0.32
0.28
0.53

1.06 0.05 0.82
0.70 0.03 0.09
1.03 0.08 047
0.83 0.10 0.29
1.46 011 -0.87

0.21

0.18

0.06
043
0.83



/ PROD=0rga ne ani on transporter OATP-E /FL=gb ABO3
1051 1 gb NM 0163 54 1 gb AF20507 2 1 gb AF187817 1
w®aw28BH98 Homo ZNF1 4 1 - 1 05 0 39 -0 59 O 65PAT/PS2008/070418
17 - 1 48 0 72 sapiens, clone | MAGE 4828 836, nmRNA
AU93252 ESTs, LRRN6A 4 38 0 11 2 47 0 43 4 23 0 11 1
90 0 37 Weakly simlar to AF1 33270 1 SLIT2 (H
sapi ens) H09780 Human - 2 04 0 19 0 56 0 07 2 50 0 11
0 12 0 40 (clone CTGA4) nRNA sequence BC040605 Hono -
264016 1611083590090 451 14 sapiens,
cl one | MAGE 5271 039, nmRNA AW57589 ESTs - -0 96 0 26
2770810 25024- 1210 35 M31213 Hunan RET O
42 0 10 - 1 §6"¥°83 1 77 0 12 -0 64 0 15 papillary
t hyroi d carcinonaencoded protein nRNA
/gi=5767724
Jug=Hs.2348
98 /len=382
BG026457 ESTs, KIAA1909  0.60 0.07 0.23 059 0.98 0.03 -2.11 1.28
Weakly
similar to
ALU5_HUM
AN ALU
SUBFAMILY
sSC
SEQUENCE
CONTAMIN
ATION
WARNING
ENTRY
(H.sapiens)
BC041933 Homo UBE3C 0.83 0.23 0.11 051 0.55 0.05 041 0.92
sapiens,
clone
IMAGE:5300
703, mRNA.
Al638611 KIAA1373  STAMBPL1 2.20 017 1.37 058 2.32 0.08 -0.39 1.24
protein
Al341686 ESTs, Highly MTRF1 1.36 0.14 045 048 1.43 0.09 -1.09 0.99
similar to
RF1M_HUM
AN
MITOCHON
DRIAL
PEPTIDE
CHAIN
RELEASE
FACTOR 1
PRECURSO
R
(H.sapiens)
NM_003182 Homo TAC1 1.89 0.20 1.65 013 2.46 0.09 148 0.26
sapiens
tachykinin,
precursor 1
(substance
K, substance
P, neurokinin
1, neurokinin
2,

neuromedin
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conpl ete cds /FL=gb M312 13 1 792546 Human DNA - 0 58
013 - 116 054 107 0 12 - 1 27 0 14 sequence from
w@bk@ne13TN- 65A6 on chronpbsonme 22gl 1-12 Cont ai PET/URBOS070418
part of the gene for the ortholog of rat CAIN
(KI AA0330), the gene for a novel Sushidomain (SCR
repeat) containing protein simlar to Micins, ESTs, an
STS, GSSs and two AA97 4 4 16 protein PPP2R2B 4 02 0O
16 3 52 0 235 22 0 07 3 12 0 15 phosphatase 2
(fornmerly 2A), regulatory subunit B (PR 52), beta
i sof orm AWL38143 ESTs SORBS2 3 44 016 2 89 0 88 4 47 0
10 1 88 1 15"RW'814862 Homp ARNT2 1 29 0 08 -0 68 0 97
2 00 0 08 0 62%0 24

neuropeptide

K,neuropepti

de gamma)

(TAC1),

transcript

variant beta,

mRNA.

/PROD=tach

ykinin 2

precursor,

isoform beta

JFL=gb:U3
M80634 Human FGFR2 3.63 0.06 225 039 279 0.19 207 0.84

keratinocyte

growth factor

receptor

mMRNA,

complete

cds.

/PROD=kera

tinocyte

growth factor

receptor

/FL=gb:M806

34.1

gb:NM_0229

69.1

gb:M97193.1
AK021452  Homo ZNF521 -0.20 0.16 -1.15 112 1.31 0.05 0.36 0.18

sapiens

cDNA

FLJ11390

fis, clone

HEMBA1000

561, weakly

similar to

ZINC

FINGER

PROTEIN

91.
AA541622 ESTs SYNPO2 -0.49 0.30 -0.90 0.06 0.35 0.09 -2.58 0.93
N50714 ESTs - -1.13 013 -1.34 052 0.10 0.12 -0.21 0.28
NM_002674 Homo PMCH 0.62 024 1.10 048 1.64 0.03 0.09 0.80

sapiens pro-

melanin-

concentratin

g hormone
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sapi ens Kl AA0307 gene product (KIAA0307), nRNA
/ PROD=KI A A0307 gene product /FL=gb ABQOO 2305 1 gb
wOoRN4R262 1 Al 765540 ESTs - 1 28 0 22 0 07 OrGRULD0S/070418
07 -01 10 26 NM 018013 Homp FLJ10159 1 30 0 2 1 O 38
0 392890020620 21 sapiens hypothetical protein
FLJ10159 (FLJ 101 59), nRNA /PROD=hypo theti cal
protein FLJ10159 /FL=gb NM_ 018013 1 BF382322 ESTs, -
-0 40 009 -2 09 067 -0 12008 - 1730 50 Wakly
simlar to unnanedprotein product (H sapiens) AV69934
7 nuclear XIST - 1 37 038 045169 4280022251
53 receptor ﬂf%’?)’arrily 1, group I, nmenber 3 BCOl1l 1549
Homo ATP5S og@'};ﬁgo 19 0 96 0 68 2 57 0 29 -0 02 0 52

=pro-
melanin-
concentratin
g hormone
JFL=gb:NM_
002674.1
gb:M57703.1
BM666010  Homo LOC200169 1.36 0.16 045 074 1.49 012 -1.65
sapiens
cDNA
FLJ23803
fis, clone
HEP22811.
Al343467 Homo - -0.44 0.08 -1.50 082 1.11 0.19 -0.64
sapiens
cDNA
FLJ11041
fis, clone
PLACE1004
405
AA046424  ESTs, ACOT4 0.58 0.27 -0.94 066 -1.08 0.38 -1.09
Weakly
similar to
YZ28_HUMA
N
HYPOTHETI
CAL
PROTEIN
ZAP128
(H.sapiens)
R38389 olfactomedin OLFM1 4.27 0.11 3.02 076 4.53 0.07 217
related ER
localized
protein
BF724270 ESTs - 2.03 022 0.72 042 236 0.06 0.01
NM_001819 Homo CHGB 1.40 0.18 0.50 075 1.66 0.05 -0.74
sapiens
chromograni
nB
(secretograni
n 1) (CHGB),
mRNA.
/PROD=chro
mogranin B
precursor
/FL=gb:BCO0
0375.1
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1.41

0.20

0.25

0.96

0.97
1.03



sapi ens, clone M3C 19945

conpl ete cds /PROD=Unk nown (protein for
w0 Eiosgi4BCO01 1549 1 NM 001889 Honpb CRYZ -
231383 75007 178 1 11 sapiens crystallin,
(qui none reductase) (CRYZ),

| MAGE 4554 461

IMRNA,
M3C 19945)
1 68POT/PB2008/070418
zeta

MRNA / PROD=cryst al hn,

zeta (quinone reductase) /FL=gb NM_ 001889 1 gb L
13278 1 gb S58039 1 BC002665 Homo PLP1 4 57 0 15 2 95

0 644700062 320 52
(Pel i zaeus-

gb:NM_0018

19.1
AK026387 Homo
sapiens
cDNA:
FLJ22734
fis, clone
HUV00109.
BF062139  polymerase
(RNA) Il
(DNA
directed)
(32kD)
JFL=gb:NM_
006467.1
gb:U93868.1
ESTs
ArgAbl-

interacting

BG540454
Al659533

SCGB3A2
SORBS2

protein
ArgBP2
ESTs

Homo

AA531287
NM_013243 SCG3
sapiens

secretograni
n Il (SCG3),
mRNA.
/PROD=secr
etogranin Il
JFL=gb:AF07
8851.1
gb:NM_0132
431
Al307586 Homo C100rf95
sapiens
mMRNA,;
cDNA
DKFZp566H
0124 (from
clone
DKFZp566H
0124)
BC032004 Homo GRIA3
sapiens,
Similar to
glutamate
receptor,
ionotrophic,
AMPA 3,

Mer zbacher di sease,

sapi ens,

0.03 0.28 -0.05
5.23 0.06 4.31
4.64 0.02 291
0.02 012 1.12
2.94 027 1.32
3.30 0.20 2.13
0.34 022 -1.15
-0.02 023 -0.15

198

proteolipid protein
spasti c parapl egia 2,

052 1.23 0.26 0.52
0.74 5.80 0.07 3.37
084 4.13 0.07 1.72
071 217 0.05 -1.08
072 257 0.04 022
095 3.67 0.19 087
024 -0.49 0.16 -3.61
033 047 0.04 017

0.67

0.86

0.83
1.48

0.90
1.06

0.99

0.07



unconplicate d), cloneM3C 394 0, nRNA, conplete cds
/| PROD=prot eolipid protein (Pehzaeus- Merzbacherd
WO s@asnez428pasti ¢ parapl egia 2, unconplicate d)P¢HUSI0S/070418
BCOO 2665 1 NM 0012 4 3 Honp TNFRSF8 3 75 0 03 1 45 0
35 324 0 11 0 89 0 46 sapiens tunor necrosis factor
receptor superfamly, nenber 8 (TNFRSF8), nRNA
/ PROD=CD3 0 antigen (Ki- 1 antigen) /FL=gb NM 001243
1 gb D86042 1 gb MB3554 1 NM 001 195 Honp BFSP1 0 57 O
33 - 1651300600 14 -0 8 0 73 sapiens beaded

clone

IMAGE:4753

474, mRNA.
AW205739 ESTs, TYW3 0.47 0.01 0.81 1.35 3.72 0.18 246

Weakly

similar to

ORF

YGLO50w

(S.cerevisiae

)
NM_153262 Homo SYT14 -0.01 0.17 -0.84 0.51 0.00 0.18 -3.88

sapiens

hypothetical

protein

FLJ34198

(FLJ34198),

mRNA.

JFL=gb:NM_

153262.1
AA156873  albumin PELO 0.77 0.12 -0.23 0.93 0.65 0.14 -2.33
BC012375 Homo ARSG -0.46 0.48 -0.78 042 0.57 0.22 -041

sapiens,

Similar to

KIAA1001

protein,

clone

MGC:8996

IMAGE:3882

163, mRNA,

complete

cds.

/PROD=Simil

ar to

KIAA1001

protein

JFL=gb:AB02

3218.1

gb:NM_0149

60.1

gb:BC01237

5.1
AAB43242  ESTs BNC2 212 0.37 1.03 047 2.89 0.06 043
BF792954  ESTs HDLBP -1.53 1.04 -2.75 091 0.30 0.16 -0.72
AA780067  heparan HS3ST3B1 0.41 0.19 0.30 061 2.61 0.18 0.78

sulfate

(glucosamin

e) 3-O-

sulfotransfer

ase 3B1
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1.64

1.01
0.55

0.80
0.26
0.60



filament structural protein 1, filensin (BFSP1 ) |,

MRNA / PROD=f ilen sin /FL=gb AF03 9655 1 gh NM 001 1
wQ32003924Y4 6717 2 NM 024 582 Honp FAT4 2 16 0 2FCTF/OS2002070418

030154028 - 13510 1 sapiens hypothetica

protein FLJ23056 (FLJ23056), nRNA /PROD=hypo thetica

protein FLJ23056 /FL=gb NM_ 024582 1 NM 000767 Hono

CYP2B6 2 60 0 18 0 87 0 96 1 47 0 12 -0 69 1 03

sapi ens cytochronme P450, subfam |y NB (phenobarbit

al -induci bl e), polypeptide 6 (CYP2B6), nRNA /PROD=cyto

chrome P450,
AA909330 ESTs RP1-32F7.2 0.98 017 -1.67 051 0.79 0.02 -0.38

AF141339  Homo ZNF521 -0.41 0.12 -0.97 093 1.67 0.11 -0.31
sapiens
LYST-
interacting
protein LIP3
mMRNA,
partial cds.
/PROD=LYS
T-interacting
protein LIP3
BF435123  bromodomai - 2.28 017 1.31 051 270 0.12 1.30
nand PHD
finger
containing, 3
AK056212  Homo - 1.03 0.14 0.14 027 1.10 0.07 -1.41
sapiens
cDNA
FLJ31650
fis, clone
NT2RI20040
79.
NM_001446 Homo FABP7 2.07 0.15 0.74 029 220 0.04 1.08
sapiens fatty
acid binding
protein 7,
brain
(FABP7),
mRNA.
/PROD=fatty
acid binding
protein 7,
brain
JFL=gb:U812
35.1
gb:D88648.1
gb:U51338.1
gb:NM_0014
46.1
gb:D50373.1
AWO051591 ESTs, RNF175 1.41 032 0.22 010 2.60 0.06 0.96
Moderately
similar to
unnamed
protein
product
(H.sapiens)
BC041970 Homo C9orf122 0.74 0.03 -0.35 049 0.76 0.06 -2.31

sapiens,
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0.12
0.80

1.00

0.51

0.16

0.20



subfam |y I1B(phenobar bitalinducible), polypeptide 6
/ FL=gb NM_ 000767 2 gb AF18227 7 1 gb M29874 1

WAYBBHHN® ESTs MC42174 -0 10 0 33 -0 87 0 72 rCDUS2008070418
-2 60 140 NM 001 104 Hono ACTN3 2 12 0 13 164 0 28 3
35 0 03 167 0 36 sapiens actinin, alpha 3 (ACTN3),
MRNA / PROD=skel etal nuscle specific actinin, alpha
3/ FL=gb MB64 07 1 gb NM 001 1 O4 1 NM 021069 Hono
SORBS2 -0 49043030136 203007-113115
sapi ens ArgAblinteracting protein ArgBP2 ( ARGBP2),
transcript variant 2, nmRNA / PROD=Arg Ablinteracting
protein 2, i8&3form2 /FL=gb ABO1

IMAGE:5302
687, mRNA.
BC013077 Homo - 2.51 0.11 0.80 115 2.85 0.06 0.08 0.89
sapiens,
clone
IMAGE:3459
334, mRNA.
AWS572379 ESTs - 1.80 0.03 0.60 084 1.45 0.07 1.88 0.53
BE644917  nuclear XIST -3.88 1.26 -0.54 128 1.94 0.13 -0.20 1.94
receptor
subfamily 1,
group |,
member 3
NM_171999 Homo SALL3 2.97 0.18 2.04 071 3.79 0.08 1.02 0.74
sapiens sal-
like 3
(Drosophila)
(SALL3),
mRNA
/PROD=sal-
like 3
JFL=gb:NM_
171999.1
Al654224 ESTs - 0.46 0.36 0.14 044 1.03 0.07 -0.81 0.85
AA167449  nuclear XIST -3.08 0.10 -047 259 4.59 0.07 2.80 1.86
receptor
subfamily 1,
group |,
member 3
BF977837  KIAA0527  SUSD5 1.64 0.02 0.50 068 1.96 0.16 -1.52 1.66
protein
BC029425 Homo FILIP1 -0.83 045 -0.03 062 0.76 0.20 -0.29 044
sapiens,
Similar to
KIAA1275
protein,
clone
IMAGE:4616
553, mRNA.
Al978754 ESTs - 2,76 0.14 1.54 057 3.57 0.06 2.31 0.69
AAB28440  nuclear XIST 0.18 013 142 1.52 4.80 0.02 3.01 1.50
receptor
subfamily 1,
group |,
member 3
L36861 L36861 - 275 017 2.01 082 3.63 0.09 3.00 0.97
/JFEATURE=

expanded_c
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8320 1 gb NM 0210 69 1 T65020 ESTs - 0 51 0 16 -0 84
026 110015 - 150 0 38 NM1 52647 Hono GALK2 O 08

wW@266/012438 42 0 52 0 03 0 17 -2 34 0 9 1 sapi enBCT/US2008/070418

hypot heti cal protein FLJ32800 (FLJ32800), nRNA /FL=gb
NM_ 152647 1 BC036917 Hono C6orfl141 -0 82 0 30 - 1 18
0 40 0 88 0 11 -2 18 0 62 sapiens, clone M3C 46457

| MAGE 5201 433, nRNA, conplete cds /PROD=Unk nown
(protein for M3C 46457) /FL=gb BCO3 6917 1 AI 9691 12
Homo PHIP - 1 07 0 13 -2 88 091 -037002-2230
33 sapi ens, cl one | MAGE 5260 603, nMRNA, partial cds AWM
4 9813 Kl AAOS18 SLITRKS 0 32 0 26 -1 89 0 50 0 46 010
-0 57 013 profél'™ AWD4 4 658 ESTs - 0 16 0 16 -1 47 0
25 0 90 0 14""H"¥4 016 AI694 300 ESTs - -0 52 0 02 -1
34 0 52 0 2770°08 -1 00 0 08 NM 017631 Honp FLJ20035 1
35 0 13 0 05°¥9T9 15 1 017 0 32 015 sapiens

guanylate
cyclase
activating
protein
(GCAP)
gene exons
1-4,
complete cds
AWO023227 ESTs MKX -0.91 060 -1.31 006 0.27 0.13 -2.90
NM_021614 Homo KCNN2 3.45 0.13 2.52 0.83 4.40 0.14 1.54
sapiens
potassium
intermediate
small
conductance
calcium-
activated
channel,
subfamily N,
member 2
(KCNN2),
mRNA.
/PROD=pota
ssium
intermediate
small
conductance
calcium-
activated
channel,
subfamily N,
member 2
JFL=gb:NM_
021614.1
gb:AF23961
3.1
NM_000956 Homo PTGER2 -0.71 071 -0.73 057 0.63 0.33 -2.38
sapiens
prostaglandi
n E receptor
2 (subtype
EP2), 53kD
(PTGER2),
mRNA.
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hypot het i cal

/ PROD=hypo theti cal

protein FLJ20035 (FLJ20035),
protein FLJ20035 /FL=gb NM_ 017631
wQ 20002985817 Honp NALP2 1 54 0 08 1 22 1 6 1 5 PdT/0SDBS/@70418

MRNA

23 1 36 sapiens nucl eotidebinding site protein 1 nmRNA,

conpl ete cds / PROD=nucl

eotidebinding site protein 1

/| FL=gb AF29 8547 1 NM 030631 Honp SLC25A21 1 96 0 25 O
33081247 0 11 -0 28 0 63 sapi ens oxodi car boxy

|ate carrier (ODC1 ) ,
carrier /FL=gb NM_ 030631 1 BF196255 ESTs -

MRNA / PROD=oxod i car boxyl at e

2 94 0 05

1 18 043 315 0 08 0 54 0 57 NM 003247 Hono THBS2 2 62

0 20 1 04 0 2%°

NM_013381

NM_016354

%0 0 04 0 27 045

taglandin E
receptor 2
(subtype
EP2), 53kD
JFL=gb:U194
87.1
gb:NM_0009
56.1

Homo TRHDE 1.96 0.16 0.25
sapiens
thyrotropin-
releasing
hormone
degrading
ectoenzyme
(TRHDE),
mRNA.
/PROD=thyr
otropin-
releasing
hormone
degradingect
oenzyme
JFL=gb:AF12
6372.1
gb:NM_0133
81.1

Homo SLCO4A1 2.18

sapiens

0.06 1.01

solute carrier
family 21
(organic
anion
transporter),
member 12
(SLC21A12),
mRNA.
/PROD=o0rga
nic anion
transporter
OATP-E
JFL=gb:AB03
1051.1
gb:NM_0163
54.1
gb:AF20507
2.1
gb:AF18781

203

036 1.81 0.03 0.82

037 235 0.05 -0.91

0.23



sapi enst hronbospon din 2 (THBS2), nRNA /PROD=t hro
nmbospondin 2 /FL=gb NM_ 00324 7 1 gb L 12350 1 NM 001

wd 26b9®81Hesro FABP7 0 95 0 09 -0 75 0 37 0 20 O PerAuskod@r0418
0 99 sapiens fatty acid binding protein 7, brain
(FABP7), nRNA /PROD=fatty acid binding protein 7,
brain /FL=gb U81 2 35 1 gb D88648 1 gh U51338 1 gb
NM 001 4 46 1 gb D50373 1 AWDX4 O 6 ESTs ST6GAL2 1 57
0 14 0 89 0 32 3 30 0 07 148 043 AW72790 contactin 1
CNTN 1 0 50 0 20 O 18 0 98 184 0 10 10 1 139 AL512686
Hono GNAOL 2_16 0 50 -0 28 103 167 018 -1 12 0 37
sapi ens nRNA"" cDNA DKFZp761 | 1 77 (from cl one
DKFZp?%iZBTSQ 1Homo ZNF141 -1.05 0.39 -0.59 065 1.25

sapiens,

017 -1.48

clone
IMAGE:4828
836, mRNA.
Al193252 ESTs, LRRNGA 4.38 011 247 043 4.23 0.11 1.90
Weakly
similar to
AF133270 1
SLIT2
(H.sapiens)
H09780 Human - 2.04 0.19 0.56 0.07 2.50 0.11 0.12
(clone CTG-
A4) mRNA
sequence
BC040605 Homo - 264 0.16 1.61 1.08 3.59 0.09 045
sapiens,
clone
IMAGE:5271
039, mRNA.
AWO057589 ESTs - -0.96 026 -2.77 081 0.25 024 -1.21
M31213 Human RET 042 0.10 -1.86 083 1.77 0.12 -0.64
papillary
thyroid
carcinoma-
encoded
protein
mMRNA,
complete
cds.
JFL=gb:M312
13.1
792546 Human DNA - 0.58 013 -1.16 054 1.07 012 -1.27
sequence
from clone
CTA-65A6
on
chromosome
22g11-12
Contains the
3 part of the
gene for the
ortholog of
rat CAIN
(KIAA0330),
the gene for
a novel
Sushi

204

0.72

0.37

0.40

0.35
0.15

0.14



77) Al 638063 ESTs CBX5 0 49 0 16 -0 34 034 098011
-2 7 1 122 AU1570 4 9 Hono LOCL 53346 2 24 0 20 0 34
w@4009212480 09 -0 44 0 96 sapi ens cDNA FLJ1428BCT/1US2008/070418
cl one PLACE1005 NM 002738 Honp PRKCB1 0 99 0 28 -0 15
0451 42 0 08 - 1 02 1 04 sapiensprotein kinase C,
beta i (PRKCB1 ) , nRNA /PROD=prot em ki nase C, beta i
/ FL=gb NM_ 002738 1 AU851 36 ESTs DYDC2 0 12 0 3 1 -0
80 0 08 0 72 0 08 -0 60 O 09 AI 928037 ESTs RPIB9 -0 55
055-271074 049 012 -0 89 0 27 NM 016179 Hono
TRPC4 - 151085 -187 142 17 1 011 -0 13 123
sapi ens tran&"®ht receptor potential channel 4 (TRPCA
) , nRNA / PROEEETEN sient receptor potential 4 /FL=gb
NM 016179 1 tﬁ_nm}@d:l754 0 6 1 AW3814 3 ESTs SORBS2 3
29 013 2 35 10% 4 28 010 132 107

similar to
Mucins,
ESTs, an
STS, GSSs
and two...
AA974416  protein PPP2R2B  4.02 0.16 3.52 023 522 0.07 3.12 0.15
phosphatase
2 (formerly
2A),
regulatory
subunit B
(PR 52),
beta isoform
AW138143 ESTs SORBS2 3.44 016 2.89 0.88 4.47 0.10 1.88 1.15
NM_014862 Homo ARNT2 1.29 0.08 -0.68 097 2.00 0.08 0.02 0.24
sapiens
KIAAQ307
gene product
(KIAAQ0307),
mRNA.
/PROD=KIA
A0307 gene
product
JFL=gb:AB0O
2305.1
gb:NM_0148
62.1
Al765540 ESTs - 1.28 0.22 0.07 039 1.50 0.07 -0.11 0.26
NM_018013 Homo FLJ10159 1.30 0.21 0.38 039 2.89 0.02 062 0.21
sapiens
hypothetical
protein
FLJ10159
(FLJ10159),
mRNA.
/PROD=hypo
thetical
protein
FLJ10159
JFL=gb:NM_
018013.1
BF382322 ESTs, - -0.40 0.09 -2.09 0.67 -0.12 0.08 -1.73 0.50
Weakly
similar to

unnamed

205



WO 2MeN14SPT1A) |

NM 001876 Hono CPT1A 1 63 0 18 -0 15 0 2 1 132 0 07 -0
20 0 33 sapiens carnitine palmtoyltran sferase | |,

protein, nmRNA /PROD=| iver carnitine palmtoyltran
sferase | /FL=gb L392 I | 1 gb NM 0018 76 1AA903862
ESTs C20orf54 1 6 1 015 -1 17 030 068 02 1 -1490
23 Al 67094 7 phosphatidyl! - 3 91 0 05 0 55 154 3 33
010 1 17 0 68 nos itol-4- phosphate 5- kinase, type I,
beta AV64 84 05 polynerase - -0 01 011 0 23 0521
73 014 - 1 23 115 (RNA) 111 (DNA directed) (32kD)
BF4 35123 br8f8domai - 1800 13 - 1351011140
03 0 37 0 24°f“And PHD finger containing, 3 NM 016582
Homo SLC15A3 PP 0 16 -0 88 1 351,30 023 -2 04 1 23
sapi en¥*Pept P“&'%""tr%%porté? 3 002 225

receptor
subfamily 1,
group |,
member 3
BC011549 Homo ATP5S 0.69 0.19 0.96 0.68 257 0.29 -0.02
sapiens,
clone
MGC:19945
IMAGE 4554
461, mRNA,
complete
cds.
/PROD=Unk
nown
(protein for
MGC:19945)
JFL=gb:BCO1
1549.1
NM_001889 Homo CRYZ -1.68 026 0.23 1.38 3.75 0.07 1.78
sapiens
crystallin,
zeta
(quinone
reductase)
(CRYZ),
mRNA.
/PROD=cryst
allin, zeta
(quinone
reductase)
JFL=gb:NM_
001889.1
gb:L13278.1
gb:S58039.1
BC002665 Homo PLP1 4.57 015 295 064 4.70 0.06 2.32
sapiens,
proteolipid
protein
(Pelizaeus-
Merzbacher
disease,
spastic
paraplegia 2,
uncomplicate

d), clone

206

nucl ear gene encodi ng n t ochonPeT/@S1008/070418

1.53

0.52

0.52



(LOC51296), nRNA / PROD=pepti de transporter 3 /FL=gb
NM_ 016582 1 gb AB02059 8 1 AI 8304 90 glycerol &K 0 6

wa 209012428 0 65 0 79 125 0 20 -0 38 0 33 ki naseP@uiS2008/070418

979 HSPC156 STXBP6 2 28 0 03 0 55 0 28 2 05 0 03 0 30
044 protein Al 354 636 ESTs 2 8 1 011 0 68 1 17 3 02 O
20 019 0 76 BE672659 ESTs 0 20 0 64 -0 43 0 6 1 198 0
12 -0 69 045 AF284 095 Honb ADRA2A 0 63 0 2 1 -0 74 0
98 185 0 03 0 55 0 3 1 sapiens al pha-2A adrenergic
receptor nRNA, conplete cds /PROD=al ph a-2A adrenergic
receptor /FL= gb AF28 4 095 1 gb NM 00068 1 1 NM 021
136 Hono RTNY®=8%30 0 03 - 1 39 0 35 0 80 0 07 - 1 23
0 39 sapiens ?%&lculon 1 (RTN1 ) , mRNA /PROD=ret ic
ulon 1 /FL= gﬁmﬂfb3

/PROD=prot
eolipid
protein
(Pelizaeus-
Merzbacherd
isease,
spastic
paraplegia 2,
uncomplicate
d)
/FL=gb:BC00
2665.1

NM_001243 Homo TNFRSF8  3.75 0.03 1.45 035 3.24 0.11 0.89
sapiens
tumor
necrosis
factor
receptor
superfamily,
member 8
(TNFRSF8),
mRNA.
/PROD=CD3
0 antigen
(Ki-1
antigen)
JFL=gb:NM_
001243.1
gb:D86042.1
gb:M83554.1

NM_001195 Homo BFSP1 0.57 0.33 -1.65 1.30 0.60 0.14 -0.86
sapiens
beaded
filament
structural
protein 1,
filensin
(BFSP1),
mRNA.
/PROD=filen
sin
JFL=gb:AF03
9655.1
gb:NM_0011
95.2

207

0.46

0.73



w0828 gene product (Kl AA0808),

33 1 gb L10334 1 gb NM 021 1 36 1 NM O 14 729 Honpb TOX
034003-0460120900 18 - 1 86 O4 O sapiens

gene product /FL=gb ABOl1 8351 1 gb NM 01 4 7 29 1
BE674 118 ESTs 0 78 0 07 -1 32 0 73 0 28 019 -0 96 O
74 BC026969 Homo WDR67 2 95 0 1 1 0 75 0 92 3 08 0 08
045 0 6 1 sapiens, clone IMAGE 5 116 073, nRNA,

partial cds AF131783 Hono PAP2D -0 4 2 0 26 -2 00 105
031022- 1560 70 sapiens clone 25181 nRNA
sequence U 11058 Homo KCNMAL 1 56 0 09 -0 16 1 08 2 29
0 18 -0 79 O“ﬁgﬁgéplens Iarge conduct ance caIC|un} and

V0|tad%%%6ghaﬁﬁt pdtassi uft’channéf” &*pha °* 135

sapiens
hypothetical
protein
FLJ23056
(FLJ23056),
mRNA.
/PROD=hypo
thetical
protein
FLJ23056
JFL=gb:NM_
024582.1

NM_000767 Homo CYP2B6 2.60 0.18 0.87 096 1.47 0.12 -0.69
sapiens
cytochrome
P450,
subfamily 1B
(phenobarbit
al-inducible),
polypeptide
6 (CYP2B6),
mRNA.
/PROD=cyto
chrome
P450,
subfamily
lIB(phenobar
bital-
inducible),
polypeptide
6
JFL=gb:NM_
000767.2
gb:AF18227
7.1
gb:M29874.1

AW665509 ESTs MGC42174 -0.10 033 -0.87 072 1.20 0.08 -2.60

NM_001104 Homo ACTN3 212 0.13 1.64 028 3.35 0.03 167
sapiens
actinin, alpha
3 (ACTN3),
mRNA.
/PROD=skel
etal muscle
specific
actinin, alpha
3

208

MRNA / PROD=ICHUSDIBDB70418

1.01

1.03

1.40
0.36



subuni t (Maxi K) nmRNA, conplete cds /PROD=larg e
conduct ance cal cium and vol t agedependent po tassi um
waeb@nned42@l pha subunit /FL=gb U237 67 1 gb NM BPORRS2b68/A70418
gb AF02599 9 BF510715 fibroblast 2 67 0 27 0 84 0 17 3
29 001 06405 1 growth factor 4 (heparin secretory
transform ng protein 1, Kaposi sarcoma oncogene)
/ FL=gb ML74 46 1 gb NM 0020 07 1 BE897866 ESTs ACADSB
1410230080 34 3100 10 -0 27 0 88 Al 735586 ESTs
LOC1 52573 0 60 013 0 00 1 14 2 84 0 07 1 12 130
AL573058 conplenment C 1R 0 92 0 14 -1 67 0 38 0 73 0
02 -0 96 0O 7z;ﬁ%%%bnent 1, r subconpone

gb:NM_0011
04.1
NM_021069 Homo SORBS2 -0.49 0.43 0.30 136 2.03 0.07 -1.13
sapiens
ArgAbl-
interacting
protein
ArgBP2
(ARGBP2),
transcript
variant 2,
mRNA.
/PROD=Arg
Abl-
interacting
protein 2,
isoform 2
JFL=gb:ABO1
8320.1
gb:NM_0210
69.1
T65020 ESTs - 0.51 0.16 -0.84 026 1.10 0.15 -1.50
NM_152647 Homo GALK2 0.08 056 -1.42 0.52 0.03 017 -2.34
sapiens
hypothetical
protein
FLJ32800
(FLJ32800),
mRNA.
JFL=gb:NM_
152647 .1
BC036917 Homo C6orf141 -0.82 0.30 -1.18 040 0.88 0.11 -2.18
sapiens,
clone
MGC:46457
IMAGE:5201
433, mRNA,
complete
cds.
/PROD=Unk
nown
(protein for
MGC:46457)
/FL=gb:BC03
6917.1
Al969112 Homo PHIP -1.07 0.13 -2.88 091 -0.37 0.02 -2.23

sapiens,

209

0.38
0.91

0.62

0.33



nt AF4 29305 Honmo RMST -0 48 0 03 -2 49051 -0250

20 - 1 89 0 27 sapiens C23up NCRVMS nRNA, parti al
waeeguenzes alternatively splicedBF1951 18 ESTSPCHUPRPH?S/070418

09 013 -09204 2157016 -0530 08 Wakly

simlar to ALU7_HUM AN ALU SUBFAM LY SQ SEQUENCE

CONTAM N ATI ON WARNI NG ENTRY (H sapi ens) NM 0054 60

Homo SNCAIP 1 76 0 16 -0 84 052 161019 -0 92 0 88

sapi ens synuclein, alpha interacting protein

(synphi hn) (SNCAI P), nRNA /PRCD=synu cl em al pha

i nteracting Bgﬂgtei n / FL=gb AF07 6929 1 gb NM 0054

IMAGE:5260
603, mRNA,
partial cds
AW449813 KIAA0918  SLITRKS 0.32 0.26 -1.89 050 0.46 0.10 -0.57
protein
AWO044658 ESTs - 0.16 0.16 -1.47 025 0.90 0.14 -0.89
Al694300 ESTs - -0.52 0.02 -1.34 052 0.27 0.08 -1.00
NM_017631 Homo FLJ20035 1.35 0.13 0.05 019 1.51 0.17 0.32
sapiens
hypothetical
protein
FLJ20035
(FLJ20035),
mRNA.
/PROD=hypo
thetical
protein
FLJ20035
JFL=gb:NM_
017631.1
AF298547  Homo NALP2 1.54 0.08 1.22 161 5.04 0.05 3.23
sapiens
nucleotide-
binding site
protein 1
mMRNA,
complete
cds.
/PROD=nucl
eotide-
binding site
protein 1
JFL=gb:AF29
8547 .1
NM_030631 Homo SLC25A21 1.96 025 0.33 081 247 0.11 -0.28
sapiens
oxodicarboxy
late carrier
(ODC1),
mRNA.
/PROD=0xod
icarboxylate
carrier
JFL=gb:NM_
030631.1
BF196255 ESTs - 2.94 0.05 1.18 043 3.15 0.08 0.54
NM_003247 Homo THBS2 2.62 0.20 1.04 028 270 0.04 0.27

sapiens
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0.13

0.16
0.08
0.15

1.36

0.63

0.57
045



60 1 NM 024 893 Honp C200rf39 1 16 0 29 -0 56 042 2 36

0 15 -0 06 0 17 sapi ens hypothetical protein FLJ14220

wQ E00d/0124220) , nRNA / PROD=hypo t heti cal

pr ot ei NPEL/DIHAL070418
/ FL=gb NM_ 024893 1 NM 022034 Homp CUzD1 1 3 1 0 08 O

80 0 28 2 78 0 07 0 24 0 58 sapiens estrogen regul ated
gene 1 (ERG 1 ) ,nRNA /PROD=estr ogen regul ated gene 1

/ FL=gb AF30 5835 1 gb NM 0220 34 1 NM 014788 Hono

TRIMI4 3 12 0 09 1 22 059 3540081020 45 sapiens
Kl AA0129 gene product (KIAA0129),
gene product /FL:%b D509

thrombosp:
din 2
(THBS2),
mRNA.
/PROD=thro
mbospondin
2
JFL=gb:NM_
003247.1
gb:L12350.1
NM_001446 Homo
sapiens fatty
acid binding
protein 7,
brain
(FABP7),
mRNA.
/PROD=fatty
acid binding
protein 7,
brain
JFL=gb:U812
35.1
gb:D88648.1
gb:U51338.1
gb:NM_0014
46.1
gb:D50373.1
AWO004016 ESTs
AWO072790 contactin 1
AL512686  Homo
sapiens
mMRNA,;
cDNA
DKFZp76111
77 (from
clone
DKFZp76111
77).
Al638063 ESTs
AU157049 Homo
sapiens
cDNA
FLJ14284
fis, clone
PLACE1005
898
NM_002738 Homo

sapiens

FABP7

ST6GAL2
CNTN1
GNAO1

CBX5
LOC153346

PRKCBH1

0.95

1.57
0.50
2.16

0.49
2.24

0.99

211

0.09

0.14
0.20
0.50

0.16
0.20

0.28

-0.75

0.89
0.18
-0.28

-0.34
0.34

-0.15

0.37

0.32
0.98
1.03

0.34
047

045

0.20

3.30
1.84
1.67

0.98
2.24

1.42

0.22

0.07
0.10
0.18

0.1
0.09

0.08

MRNA / PRCD=KI A A0129

-1.73

1.48
1.01
-1.12

-2.71
-0.44

-1.02

0.99

043
1.39
0.37

1.22
0.96

1.04



19 1 gb NM 0147 88 1 AV646597 ESTs, XIST -0 77 0 18 O
06 1 553 78 025 2 28 0 98 Wakly simlar to ALU7_HUM
WARDA 24 BFAM LY SQ SEQUENCE CONTAM N ATl ON VRERINUNIEB08/070418
ENTRY (H sapi ens) BF062629 DKFZP586E TMEML58 4 00 0 19
241027 487 0001930 19 1621 protein AM40492
ATPase, ATP1A2 1 33 0 07 -2 12 1 07 1 27 0 06 -053 0
11 Na+K+ transporting, alpha 2 (+) polypeptide /FL=gb
NM_ 000702 1 AF283777 Honmo CD72 -0 08 0 45 - 1 88 1 19

041024 - 142 1 13 sapiens clone TCBAP0702
mRNAsequence NM 005375 Honb MYB 2 11 0 17 -0 52 0 18 2
24 0 03 0 10”9°D8 sapi ens vmyb avi an nyel obl astos is
viral oncogefﬁﬁsfﬁonol og (MYB),

(PRKCBH1),

mRNA.

/PROD=prot

ein kinase C,

beta 1

JFL=gb:NM_

002738.1
Al185136 ESTs DYDC2 0.12 031 -0.80 0.08 0.72 0.08 -0.60
Al928037 ESTs RPIB9 -0.55 055 -2.71 074 049 0.12 -0.89
NM_016179 Homo TRPC4 -1.51 085 -1.87 142 1.71 0.11 -0.13

sapiens

transient

receptor

potential

channel 4

(TRPC4),

mRNA.

/PROD=tran

sient

receptor

potential 4

JFL=gb:NM_

016179.1

gb:AF17540

6.1
AW138143 ESTs SORBS2 3.29 013 2.35 1.05 4.28 0.10 1.32
NM_001876 Homo CPT1A 1.63 0.18 -0.15 021 1.32 0.07 -0.20

sapiens

carnitine

palmitoyltran

sferase |,

liver

(CPT1A),

nuclear gene

encoding

mitochondria

| protein,

mRNA.

/PROD=liver

carnitine

palmitoyltran

sferase |

JFL=gb:L392

111

gb:NM_0018

76.1

212

0.09
0.27
1.23

1.07
0.33



MRNA / PROD=Vnyb avi an mnyel obl astos is viral oncogeneho

nol og / FL=gb NM_ 005375 1 gb AF10486 3 1 gb ML5024 1
wolONTHEZd Hono C200rf42 3 19 0 12 0 97 0 70 3rCBUS2008/070418

0 16 0 94 sapi ens hypothetical protein FLJ201 16

(FLJ201 16), nRNA /PROD=hypo thetical protein FLJ201

16 /FL=gb NM_ 017671 1 B&283790 ESTs MATR3 2 27 0 11 O

95 0 57 3 53 004 089 05 1 NM 000702 Hono ATP1A2 2

12 0 17 0 76 0 38 2 93 016 0 5 1 012 sapi ens ATPase,

Na+K+ transporting, alpha 2 (+) polypeptide (ATP1A2),

MRNA /PROD:ATP ase, Na+K+ transpogtln

AA903862 ' c200rf54 030 0.68 0.21 -1.49 0.23
Al670947 phosphatidyli - 3.91 0.05 055 154 3.33 010 1.17 0.68
nositol-4-
phosphate 5-
kinase, type
1, beta
AV648405  polymerase - -0.01 0.11 0.23 052 1.73 0.14 -1.23 1.15
(RNA) Il
(DNA
directed)
(32kD)
BF435123  bromodomai - 1.80 013 -1.35 1.01 1.14 0.03 0.37 0.24
n and PHD
finger
containing, 3
NM_016582 Homo SLC15A3 1.77 0.16 -0.88 1.35 1.30 0.23 -2.04 1.23
sapiens
peptide
transporter 3
(LOC51296),
mRNA.
/PROD=pepti
de
transporter 3
JFL=gb:NM_
016582.1
gb:AB02059
8.1
Al830490 glycerol GK 0.61 0.01 -0.65 079 1.25 0.20 -0.38 0.33
kinase
AW134979 HSPC156  STXBP6 2.28 0.03 0.55 0.28 205 0.03 0.30 044
protein
Al354636 ESTs - 2.81 0.11 0.68 117 3.02 0.20 0.19 0.76
BE672659 ESTs - 0.20 0.64 -043 061 1.98 0.12 -0.69 045
AF284095 Homo ADRA2A 0.63 0.21 -0.74 098 1.85 0.03 0.55 0.31
sapiens
alpha-2A
adrenergic
receptor
mMRNA,
complete
cds.
/PROD=alph
a-2A
adrenergic
receptor
JFL=gb:AF28
4095.1
gb:NM_0006

213



al pha 2 (+)pol ypept id/FL=gb NM_ 000702 1 NM 025135

Homo FHOD3 1 02 0 18 0 80 0 4 0 2 34 0 10 -0 77 0 72
waapwensi2hiypot heti cal protein FLI22297 (Kl AALGBSY/US10R870418

/| PROD=hypo thetical protein KIAAL695 /FL=gb NM_ 025135

1 NM 012281 Hono KCND2 1 67 0 30 0 05 0 15 2 70 0 09

-0 26 0 38 sapi ens potassium vol tagegat ed channel ,

Shal -rel ated subfam |y, menmber 2 (KCND2), nRNA

/ PROD=pot a ssi um vol t agegat ed channel ,

Shal rel atedsubfa mly, nenber 2 /FL=gb NM_ 012281 1 gb

AB02896 7 1 g1b1 AF121 10

NM_021136 Homo RTN1 -0.30 0.03 -1.39 035 0.80 0.07 -1.23
sapiens
reticulon 1
(RTN1),
mRNA
/PROD=retic
ulon 1
JFL=gb:L103
33.1
gb:L10334.1
gb:NM_0211
36.1
NM_014729 Homo TOX 0.34 0.03 -0.46 012 0.90 0.18 -1.86
sapiens
KIAAQ0808
gene product
(KIAA0808),
mRNA
/PROD=KIA
A0808 gene
product
JFL=gb:ABO1
8351.1
gb:NM_0147
29.1
BE674118 ESTs - 0.78 0.07 -1.32 073 0.28 0.19 -0.96
BC026969 Homo WDR67 2.95 0.11 075 092 3.08 0.08 045
sapiens,
clone
IMAGE:5116
073, mRNA,
partial cds.
AF131783  Homo PAP2D -0.42 0.26 -2.00 1.05 0.31 0.22 -1.56
sapiens
clone 25181
mRNA
sequence
u11058 Homo KCNMA1 1.56 0.09 -0.16 1.08 2.29 0.18 -0.79
sapiens
large
conductance
calcium- and
voltage-
dependent
potassium
channel
alpha

subunit
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0.39

0.40

0.74
0.61

0.70

0.86



4 1 BF4 4 9063 col lagen, COLI 4AI 1 6 1 0 15 0 30 O 38

2 68 0 17 -0 33 0 68 type XV, alpha 1 (unduhn)
WALR809048 ESTs C9orf39 0 23 0 2 1 -1 58 126 1 RGT/OSHH8/070418

-0 78 042 NM 0224 67 Honmp CHST8 2 11 0 20 -0 51 0 30

2 17 0 10 048 0 02 sapiens Nacetyl gal acto

sam ne-4-Osul fotransfer ase (GALNAC-4- ST1 ) , nRNA

/ PROD=Nacet yl gal act o sam ne-4-Gsul fotransfer ase

/ FL=gb NM_ 0224 67 1 gb AF30061 2 1 BE4 68066 ESTs

RVST 3 26 0 09 149 010 3 80 0 09 163 0 08 AL12067 4

ESTs - 1 00 011 -1 35 173 155 0 15 -2 20 0 86 NM 1

33329 Homp KERE3 2 18 0 27 0 74 029367 00 1 0 26 0

28 sapi ens pBtaEssi um vol t agegat ed channel , subfamily

G nenber 3 g"Rﬁ'ﬁﬁGB), transcript variant 1, nRNA

/ PROD=pot a s/F‘j;gDrgargol t agegat ed channel, subfamly

e
conductance
calcium- and
voltage-
dependentpo
tassium
channel
alpha
subunit
JFL=gb:U237
67.1
gb:NM_0022
471
gb:AF02599
9
BF510715 fibroblast - 2.67 0.27 0.84 017 3.29 0.01 064 0.51
growth factor
4 (heparin
secretory
transforming
protein 1,
Kaposi
sarcoma
oncogene)
JFL=gb:M174
46.1
gb:NM_0020
07.1
BE897866 ESTs ACADSB 1.41 0.23 0.08 034 3.10 0.10 -0.27 0.88
Al735586 ESTs LOC152573 0.60 0.13 0.00 114 2.84 0.07 1.12 1.30
AL573058  complement C1R 0.92 0.14 -1.67 038 0.73 0.02 -0.96 0.77
component
1,r
subcompone
nt
AF429305 Homo RMST -0.48 0.03 -249 051 -0.25 0.20 -1.89 0.27
sapiens
C23up
NCRMS
mMRNA,
partial
sequence;
alternatively

spliced.
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G nmenber 3 isoform1 /FL=gb AF4 5 4 548 1 gb AF34 898

2 1 gb ABO7060 4 1 gb NM 1333 29 4 Al 742043 ESTs - O
w@4000/082428 0 76 0 37 1 77 0 10 - 1 45 0 52 NM _OP&1L/0S2008/070418

Homo FEZ1 2 80 O 11 2 08 0 25 4 98 0 06 2 20 O 26

sapi ensfasci cul ati on and el ongation protein zeta 1

(zygin |I) (FEZ1 ) , transcript variant 1, nRNA

/ PROD=zyg i n 1, isoform1 /FL=gb U600 60 1 gb U69139

1 gb NM 0051 03 2 NM 000277 Hono PAHO 65 0 11 - 1 08

0 08146 0 18 -0 42 0 12 sapi ens phenylalanin e

hydro§%hase Eg@H), MRNA /EﬁOD:phgmn%gglanine

95118 ATP5J 042 157 0.16 -0.53 0.08
Weakly
similar to
ALU7_HUM
AN ALU
SUBFAMILY
SQ
SEQUENCE
CONTAMIN
ATION
WARNING
ENTRY
(H.sapiens)

NM_005460 Homo SNCAIP 1.76 0.16 -0.84 052 1.61 0.19 -0.92 0.88
sapiens
synuclein,
alpha
interacting
protein
(synphilin)
(SNCAIP),
mRNA.
/PROD=synu
clein alpha
interacting
protein
JFL=gb:AF07
6929.1
gb:NM_0054
60.1

NM_024893 Homo C200rf39 1.16 0.29 -0.56 042 236 0.15 -0.06 0.17
sapiens
hypothetical
protein
FLJ14220
(FLJ14220),
mRNA.
/PROD=hypo
thetical
protein
FLJ14220
JFL=gb:NM_
024893.1

NM_022034 Homo CuUzD1 1.31 0.08 0.80 028 278 0.07 0.24 0.58
sapiens
estrogen
regulated
gene 1
(ERG-1),
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hydr oxyl ase /FL=gb U498 97 1 gb NM 0002 77 1 BF698797
ESTs - 0 93 010 -0 74 011 2 07 O 10 -0 40 044 BF437747
wWaESNe/0128290rf1 18 4 26 0 07 199 045 4 57 0 09 RTBHUS2082070418
Weakly sinmilar to ALU7_HUM AN ALU SUBFAM LY SQ
SEQUENCE CONTAM N ATI ON WARNI NG ENTRY (H sapi ens)
NM 003020 Honmo SCGb 4 03 0 14 2 53 0325010 12 3
11 0 24 sapiens secretory granul e, neuroendocri ne
protein 1 (7B2 protein) (SGNEl ) , nRNA / PROD=secr
etory granul e, neuroendocri ne protein 1 (7B2prote in)
/ FL=gb BCOO 5349 1 gb NM 0030 20 1 NM 002800 Hono
PSVMB9 1 38 0™8'0 27 034205007 - 143114

/PROD=estr
ogen
regulated
gene 1
JFL=gb:AF30
5835.1
gb:NM_0220
34.1
NM_014788 Homo TRIM14 3.12 0.09 1.22 059 3.54 0.08 1.02 045
sapiens
KIAAO129
gene product
(KIAA0129),
mRNA.
/PROD=KIA
A0129 gene
product
/FL=gb:D509
19.1
gb:NM_0147
88.1
AV646597  ESTs, XIST -0.77 0.18 0.06 1.55 3.78 025 228 0.98
Weakly
similar to
ALU7_HUM
AN ALU
SUBFAMILY
SQ
SEQUENCE
CONTAMIN
ATION
WARNING
ENTRY
(H.sapiens)
BF062629 DKFZP586E TMEM158  4.00 019 241 027 4.87 0.00 1.93 0.19
1621 protein
AWA440492 ATPase, ATP1A2 1.33 0.07 -2.12 1.07 1.27 0.06 -0.53 0.1
Na+K+
transporting,
alpha 2 (+)
polypeptide
JFL=gb:NM_
000702.1
AF283777  Homo CD72 -0.08 045 -1.88 119 041 024 -142 1.13
sapiens
clone
TCBAP0702
mRNA
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sapi ens proteasone (prosone, nacropain) subunit, beta

type, 9 (large nmultifunction al protease 2) (PSVB9),
WORNAARROD=pr ot easone (prosone, naCcropai n) SPOLNE1008/070418

betatype, 9 (large multifunction al protease 2) /FL=gb

U01 0 25 1 gb NM 0028 00 1 BE972639 ESTs LOC646326 0

00 015 -2 7 1 055033022-22406 1 BC044830 Hono

ClOorf96 1 38 0 12 -0 32 0 82 2 28 0 06 -1 39 0 90

sapiens, Simlar to RIKEN cDNA 170001 1F14 gene, clone

MC 350621 MAGE 5166 167, nRNA, conpl ete cds /PROD=S

iml ar to RIKEN

sequence.
NM_005375 Homo MYB 2.1 0.17 -0.52 018 2.24 0.03 0.10 0.08
sapiens v-
myb avian
myeloblastos
is viral
oncogene
homolog
(MYB),
mRNA.
/PROD=v-
myb avian
myeloblastos
is viral
oncogeneho
molog
JFL=gb:NM_
005375.1
gb:AF10486
3.1
gb:M15024.1
NM_017671 Homo C200rf42 3.19 0.12 0.97 070 3.26 0.07 0.16 0.94
sapiens
hypothetical
protein
FLJ20116
(FLJ20116),
mRNA.
/PROD=hypo
thetical
protein
FLJ20116
JFL=gb:NM_
017671.1
BG283790 ESTs MATR3 2.27 0.11 0.95 057 3.53 0.04 0.89 0.51
NM_000702 Homo ATP1A2 212 0.17 0.76 038 293 0.16 0.51 0.12
sapiens
ATPase,
Na+K+
transporting,
alpha 2 (+)
polypeptide
(ATP1A2),
mRNA.
/PROD=ATP
ase, Na+K+
transporting,
alpha 2
(+)polypeptid
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cDNA 170001 1F 14 gene /FL=gb BCO4 4 830 1 Al 961231
KI AA0O808 TOX 3 28 0 13 1 23 0 06 4 00 0011 13 0 37

w@eoe/op4egiuct / FL=gb ABO1 8351 1 gb NM 01 4 7 PO1/US100§/d70418

96 Human PSVMB8 3 4 3 02 1 0 46 1 17 3 30 006 009 0
64 proteasone subunit LMP7 (allele LMP7B) nRNA

conpl ete cds /PROD=prot easone subunit LMP7 /FL=gb
UL74 97 1 gb U174 96 1 N23651 ESTs SDK2 - 1 16 0 3 1
-265042 127009 -207 0 75 NM 007015 Hono LECT1 4
83 012 2 27 084 536 009 1830 69 sapiens
chondronod uhn | precursor (CHM 1), nRNA / PROD=chon

dr onoduhn | éiggg{sor / FL=gb NM_

000702.1
NM_025135 Homo FHOD3 1.02 0.18 0.80 040 234 0.10 -0.77
sapiens
hypothetical
protein
FLJ22297
(KIAA1695),
mRNA.
/PROD=hypo
thetical
protein
KIAA1695
JFL=gb:NM_
025135.1
NM_012281 Homo KCND2 1.67 0.30 0.05 015 270 0.09 -0.26
sapiens
potassium
voltage-
gated
channel,
Shal-related
subfamily,
member 2
(KCND2),
mRNA.
/PROD=pota
ssium
voltage-
gated
channel,
Shal-
relatedsubfa
mily,
member 2
JFL=gb:NM_
012281.1
gb:AB02896
7.1
gb:AF12110
4.1
BF449063  collagen, COL14A1 1.61 0.15 0.30 038 2.68 0.17 -0.33
type XIV,
alpha 1
(undulin)
AA280904 ESTs C9orf39 0.23 0.21 -1.58 126 1.13 0.14 -0.78
NM_022467 Homo CHSTS8 2.1 0.20 -0.51 030 217 0.10 048

sapiens N-
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0.72

0.38

0.68

042
0.02



007015 1 gb ABOO600 O 1 NM 015474 Honmo SAMHDL 2 63 O
17 0 57 0 33 2 89 0 09 0 29 0 22 sapi ensDKFZP56 4 A

W@ 3d9pi1abei n

(DKFZP56 4 A032),

mMRNA / PROD=DKF PPHE642008/070418

A032 protein /FL=gb AF22 84 2 1 1 gb AL05026 7 1 gb
ABO138 4 7 1 gb NM 015 4 74 1 AF147427 Hono SAMHD1 1
33003-099 088 135008-2300 97 sapiens full
l ength insert cDNA cl one YP80A10 NM 004688 Honb NM 3

54 0 04 096 0 07 3 80 0 07 1 13 0O 34 sapiens Nmyc
MRNA / PROD=Nnmyc and STAT

(and STAT) i

nteractor (NM),

i nteractor /FL=gb BCOO 1268 1

BE468066
AL120674
NM_133329

Al742043
NM_005103

acetyldalacto

samine-4-O-

sulfotransfer

ase

(GALNAC-4-

STH1),

mRNA.

/PROD=N-

acetylgalacto

samine-4-O-

sulfotransfer

ase

JFL=gb:NM_

022467.1

gb:AF30061

2.1

ESTs RMST 3.26 0.09 1.49
ESTs - 1.00 011 -1.35
Homo KCNG3 2.18 0.27 074
sapiens

potassium

voltage-

gated

channel,

subfamily G,

member 3

(KCNG3),

transcript

variant 1,

mRNA.

/PROD=pota

ssium

voltage-

gated

channel,

subfamily

G,member 3

isoform 1

JFL=gb:AF45

4548.1

gb:AF34898

2.1

gb:AB07060

4.1

gb:NM_1333

29.4

ESTs - 0.94 0.34 -0.76
Homo FEZ1 2.80 0.11 2.08

sapiens
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0.10 3.80
1.73 155
029 367

037 1.77
0.25 4.98

0.09 163
0.15 -2.20
0.01 026

0.10 -1.45
0.06 220

0.08
0.86
0.28

0.52
0.26



gb NM 0046 88 1 gb U32849 1 AB040812 Homp PAK7 -

1 37

0 60 -3 89 162-049 007 -4 18 0 12 sapiens nRNA for

w@r@beiz2ki nase PAKS5,
PAK5 / FL=gb AB040812 1 Al 985987 ESTs,

conpl ete cds / PROD=prot POT/KSMNase70418
SCNNL G -0 28 0

31-0990350120 19 -2 70 0 59 Moderately simlar
to ALUL_HUM AN ALU SUBFAM LY J SEQUENCE CONTAM N ATl ON
WARNI NG ENTRY (H sapi ens) NM 001877 Hono CR2 150 0 13

-0 43 105 2 35 0 14 -
conmponent (3dEpstein Barr virus)

MRNA / PROD=com

NM_000277

BF698797
BF437747

NM_003020

fasciculation
and
elongation
protein zeta
1 (zygin I)
(FEZ1),
transcript
variant 1,
mRNA.
/PROD=zygi
n 1, isoform
1
/FL=gb:U600
60.1
gb:U69139.1
gb:NM_0051
03.2

Homo PAH 0.65
sapiens
phenylalanin
e
hydroxylase
(PAH),
mRNA.
/PROD=phe
nylalanine
hydroxylase
JFL=gb:U498
97.1
gb:NM_0002
771

ESTs - 0.93
ESTs, C200rf118  4.26
Weakly
similar to
ALU7_HUM
AN ALU
SUBFAMILY
SQ
SEQUENCE
CONTAMIN
ATION
WARNING
ENTRY
(H.sapiens)
Homo SCG5 4.03
sapiens
secretory

granule,

221

1 44 15 1 sapi ens conpl ement
receptor 2 (CR2),

0.18 -042 0.12
0.10 -0.40 044
0.09 175 0.39
012 3.1 0.24



pl ement conponent (3dEpstein Barr virus)recepto r 2

/| FL=gb NM_ 001877 1 gb M26004 1 NM 001351 Hono DAZL 1
wW@2000/0224280 8 1 0 76 1 93 0 12 -0 73 0 06 sapi POBFUS2008/070418

del eted in azoosperm a -1ike (DAZL), nRNA /PROD=del et

ed in azoosperma -like /FL=gb U667 26 2 gb NM 0013 5

1 1 gb U65918 1 gb U66078 1NM 022168 Honp I FIHL -2 03

108 -276083-0100 15 -2 15 0 40 sapi ens nel anoma

differentiatio n associated prote in-5 (VDAS), nRNA

/ PROD=nel a noma differentiatio n associated prote in-5

/| FL=gb AY01

neuroendocri
ne protein 1
(7B2 protein)
(SGNE1),
mRNA.
/PROD=secr
etory
granule,
neuroendocri
ne protein 1
(7B2protein)
/FL=gb:BC00
5349.1
gb:NM_0030
20.1
NM_002800 Homo PSMB9 1.38 0.10 0.27 034 2.05 0.07 -1.43 1.14
sapiens
proteasome
(prosome,
macropain)
subunit, beta
type, 9 (large
multifunction
al protease
2) (PSMBY),
mRNA.
/PROD=prot
easome
(prosome,
macropain)
subunit,
betatype, 9
(large
multifunction
al protease
2)
/FL=gb:U010
25.1
gb:NM_0028
00.1
BE972639 ESTs LOC646326 0.00 015 -2.71 055 0.33 022 -2.24 0.61
BC044830 Homo C100rf96 1.38 0.12 -0.32 082 228 0.06 -1.39 0.90
sapiens,
Similar to
RIKEN
cDNA
1700011F14
gene, clone
MGC:35062
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7378 1 gb NM 0221 68 1 gb AF0958 4 4 1 AF052108 Hono
LOCL 57627 1 49 0 33 022 102226040 - 133119
waapwensi2el one 23687 MRNA sequence Al 056877 HuP@TmUER8/070418
LOC200230 0 11 0 30 -2 37 0 941 150 18 - 1 350 75
sequence from cl one RP4-530115 on chronosone 20
Contains the 3 end of the PTPNL gene for protein
tyrosi ne phosphatase , non receptor type 1 (EC 3 1 3
48), the gene for a novel protein simlar to placental
protein DI FF40, an RPL36 (60S Ri bosNM 002522 Hono
NPTX1 2 35 0 25 -0 48 0 19 2 17 0 09 - 1 19 O 83
sapi ens neur %35'5133entraxi n |

67, mRN
complete
cds.
/PROD=Simil
ar to RIKEN
cDNA
1700011F14
gene
/FL=gb:BC04
4830.1
Al961231 KIAA0808  TOX 3.28 013 1.23 0.06 4.00 0.01 1.13 0.37
gene product
JFL=gb:ABO1
8351.1
gb:NM_0147
29.1
U17496 Human PSMB8 3.43 021 046 117 3.30 0.06 0.09 0.64
proteasome
subunit
LMP7 (allele
LMP7B)
mMRNA,
complete
cds.
/PROD=prot
easome
subunit
LMP7
JFL=gb:U174
97.1
gb:U17496.1
N23651 ESTs SDK2 -1.16 0.31 -2.65 042 1.27 0.09 -2.07 0.75
NM_007015 Homo LECT1 4.83 012 227 084 5.36 0.09 1.83 0.69
sapiens
chondromod
ulin |
precursor
(CHM-I),
mRNA.
/PROD=chon
dromodulin |
precursor
JFL=gb:NM_
007015.1
gb:AB00600
0.1
NM_015474 Homo SAMHD1 2.63 017 057 033 2.89 0.09 0.29 0.22

sapiens
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(NPTX1 )

mMRNA / PROD=neur onal

pentraxin |

precursor

/ FL=gb NM_ 002522 1 gb U61849 1 N21096 ESTs STXBP6 2

wd2000/018290 99 0 08 3 69 0 09 1 14 0 04 Al 69351BCEBIR08/070418

COL14A1 0 39 0 23 -1 63 0 96 0 96 017 -1 8 1 0 67
NM 018043 Hono TMEM 16A -0 90 0 37 -1 93 0 70 0 25 O

43 -3 93 049 sapi ens hypot hetica

(FLJ 10261 ) , nRNA / PROD=hypo thetica

protein FLJ10261
protein

FLJ10261 /FL=gb NM_ 018043 1 AFl1 10400 Homo FGF19 2 12
0 14 -008 034 218 004 -09 10 18 sapiens

fi brobl ast gEomﬁh factor
i bro

| PROD=f

1 g b NM_0051 032 protein

AF147427

NM_004688

AB040812

(DKFZP564
A032),
mRNA.
/PROD=DKF
ZP564A032
protein
JFL=gb:AF22
8421.1
gb:AL05026
7.1
gb:AB01384
7.1
gb:NM_0154
74.1

Homo SAMHD1 1.33 0.03 -0.99
sapiens full

length insert

cDNA clone

YP80A10.

Homo NMI 3.54

sapiens N-

0.04 0.96

myc (and
STAT)
interactor
(NMI),
mRNA.
/PROD=N-
myc and
STAT
interactor
/FL=gb:BCO0
1268.1
gb:NM_0046
88.1
gbh:U32849.1
Homo PAK7 -1.37 0.60 -3.89
sapiens
mRNA for
protein
kinase
PAKS5,
complete
cds.
/PROD=prot
ein kinase
PAKS
JFL=gb:AB04

224

19 (FGF19) nRNA, conplete cds
grow h factor 19 /FL=gb AF1 1 0400

088 1.35 0.08 -2.30
0.07 3.80 0.07 1.13
1.62 -0.49 0.07 -4.18

0.97

0.34

0.12



17 1 gb AB01812 2 1 AK098525 Honbo HHIP 1 76 0 14 -0 57

0 63 332006 -0 11 0 15 sapiens cDNA FLJ25659fi s,
w@bk@ne1Zi 004 27, highly simlar to Mis nuscul BST/US2008/070418

hedgehogi nteracting protein (H p) mRNA AV715309 ESTs,

C20orfl1 18 4 28 0 13 1 89 0 39 4 76 0 10 148 0 42

Weakly simlar to ALU7_HUM AN ALU SUBFAM LY SQ

SEQUENCE CONTAM N ATI ON WARNI NG ENTRY (H sapi ens)

U96136 Homo CTNND2 O 78 0 11 - 1 33 0 87 1 18 0 12 - 1

17 0 67 sapiens delta-catenin nRNA, conpl ete cds

/ PROD=del t a 68§Za1teni n /FL=gb NM_ 001332 1 gb U72665 1

Al985987 ESTs, SCNN1G -0.28 0.31 -0.99 035 0.12 0.19 -2.70 0.59
Moderately
similar to
ALU1_HUM
AN ALU
SUBFAMILY
J
SEQUENCE
CONTAMIN
ATION
WARNING
ENTRY
(H.sapiens)

NM_001877 Homo CR2 1.50 0.13 -043 1.05 2.35 0.14 -1.44 1.51
sapiens
complement
component
(3dEpstein
Barr virus)
receptor 2
(CR2),
mRNA.
/PROD=com
plement
component
(3dEpstein
Barr
virus)recepto
r2
JFL=gb:NM_
001877.1
gb:M26004.1

NM_001351 Homo DAZL 1.69 0.24 -0.81 076 1.93 012 -0.73 0.06
sapiens
deleted in
azoospermia
-like (DAZL),
mRNA.
/PROD=delet
edin
azoospermia
-like
JFL=gb:U667
26.2
gb:NM_0013
51.1
gbh:U65918.1
gb:U66078.1
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gb AB01380 5 1 gb W96136 1 gb AF03530 2 1 NM 002590

Homo PCDH8 -0 80 0 34 -0 83 0 82 2 18 0 02 0 12 0 33
waapwensi2pr ot ocadheri n 8 (PCDH8), nRNA / PROD=PCDUS2008/070418

ocadherin 8 /FL=gb NM_ 002590 2 gb AF061573 2 AF107&46

Homo - O4 4 0 20 -0 25 0 12 2 12 0 14 -2 56 0 8 1

sapi ens neuroendocri ne-specific Golgi protein p55

(XLal phas) gene, exon XL2 and conplete cds BGL 69832

adenylate AK5 0 62 0 36 -2 79 050 1 03 0 36 - 1940

32 kinase 5 /FL=gb NM_ 012093 1 gb AF06259 5 1

BE968806 ESTs, ATP5S - 1 15 014 -303071-02340

15 -4 ¥5%8%7 P eakl 'y 'si ni P& to A?fuéf7?-|UM WAP_B 015 215 040

SUBFAM LY ¢

melanoma
differentiatio
n associated
protein-5
(MDAS5),
mRNA.
/PROD=mela
noma
differentiatio
n associated
protein-5
JFL=gb:AY01
7378.1
gb:NM_0221
68.1
gb:AF09584
4.1

AF052108  Homo LOC157627 1.49 0.33 0.22 1.02 2.26 040 -1.33 1.19
sapiens
clone 23687
mRNA
sequence.

Al056877 Human DNA LOC200230 0.11 0.30 -2.37 094 1.15 0.18 -1.35 0.75
sequence
from clone
RP4-530115
on
chromosome
20. Contains
the 3 end of
the PTPN1
gene for
protein
tyrosine
phosphatase
, non-
receptor type
1(EC
3.1.3.48), the
gene for a
novel protein
similar to
placental
protein
DIFF40, an
RPL36 (60S
Ribos
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SB2 SEQUENCE CONTAM N ATI ON WARNI NG ENTRY (H sapi ens)
BU729850 hypothetical JAKM P2 2 30 0 07 0 43 1 78 3 86
w0 2@4/012438 56 1 92 protein LOCL 53469 AL832535 PONDS10082170418

57627 2 25 0 18 -0 04 1 00 314 025 - 1501 19

sapi ens nmRNA, cDNA DKFZp547J1 8 16 (from cl one
DKFZp547J1 816) NM 000439 Honmp PCSK1 -0 63 0 18 -2 68
0 530 69 0 30 -3 19 1 03 sapiens proprotein
convertase subtihsinkexi n type 1 (PCSK1 ) , nRNA

/| PROD=prop rotein convertase subti hsi nkexi n type 1

/ FL=gb NM_ 0004 39 2 b MBO753 1 M34 4 55 Hunan INDO 4

39 0 2%-¥*88"¥°09 544 0 B8 1 69°F I$° 19217 19
|nterferongaﬁﬁ§1pdu0|ble i ndol eam ne 2, 3-

pentraxin |

(NPTX1),

mRNA.

/PROD=neur

onal

pentraxin |

precursor

JFL=gb:NM_

002522.1

gbh:U61849.1
N21096 ESTs STXBP6 2.42 0.16 0.99 0.08 3.69 0.09 1.14
Al693516 ESTs COL14A1 0.39 023 -1.63 096 0.96 017 -1.81
NM_018043 Homo TMEM16A  -0.90 0.37 -1.93 070 0.25 043 -3.93

sapiens

hypothetical

protein

FLJ10261

(FLJ10261),

mRNA.

/PROD=hypo

thetical

protein

FLJ10261

JFL=gb:NM_

018043.1
AF110400  Homo FGF19 212 0.14 -0.08 034 2.18 0.04 -0.91

sapiens

fibroblast

growth factor

19 (FGF19)

mMRNA,

complete

cds.

/PROD=fibro

blast growth

factor 19

JFL=gb:AF11

0400.1

gb:NM_0051

171

gb:AB01812

2.1
AK098525 Homo HHIP 1.76 0.14 -0.57 063 3.32 0.06 -0.11

sapiens

cDNA

FLJ25659
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0.83

0.04
0.67
0.49

0.18

0.15



di oxygenase (1 DO nRNA, conplete cds /FL=gb NM_ 002
164 1 gb M34455 1 ABO1l 4 737 Honb SMOC2 1 25 0 12 -2
wW@4000/04828 94 0 06 -2 27 1 12 sapi ens nMRNA f or PGVEBR208&070418
conpl ete cds / PROD=SMA P-2b /FL=gb ABOl1 4737 1
BM682352 Honbo HCN1 -0 4 1 0 14 -4 38 1 19 035031
-3 88 0 32 sapiens cDNA FLJ37204 fis, clone BRALZ2006
976TABLE V: RELATI VE EXPRESSI ON OF DEFI NI TE ENDODERM
MARKERS FOR CONDI TI ONS QUTLI NED | N EXAMPLE 10. ALL
VALUES VWERE NORMALI ZED TO GROUP 1 (CONTRCL) . TABLE VI:
MEAN NORMALI ZED | NTENSI TY VALUES (I N LOG FORMAT) OF
GENES FOR H9"™ENMBRYONI C STEM CELLS DERI VED DEFI NI TI VE
ENDODERM STAGE™CELLS CULTURED ON EI THER MATRI GELTIM
, OR MEFS +/ - W(ﬁ”“@A Gene Title DE treatnent DE DE
Benj amini in“Mw serumtreatnent in treatne and + AA
on | ow serum™ ™At in | ow Hochberg- MATRI GEL AA + Wt -
serum + P-valU%™°%A on AA on MATRI GEL MEFS ESTs
-4.82708 2. 63988 - 4. 26995 8. 62E- 05
mcrofibrill &4 ®oci at ed protein 4 0.063791 5.1 6358
-0. 60091 3 48F-"03

ESTs, C200rf118  4.28 0.13 1.89 039 4.76 0.10 1.48 042
Weakly
similar to
ALU7_HUM
AN ALU
SUBFAMILY
SQ
SEQUENCE
CONTAMIN
ATION
WARNING
ENTRY
(H.sapiens)

u96136 Homo CTNND2 0.78 0.11 -1.33 087 1.18 012 -1.17 0.67
sapiens
delta-catenin
mMRNA,
complete
cds.
/PROD=delta
-catenin
JFL=gb:NM_
001332.1
gb:U72665.1
gb:AB01380
5.1
gb:U96136.1
gb:AF03530
2.1

NM_002590 Homo PCDH8 -0.80 0.34 -0.83 082 2.18 0.02 0.12 0.33
sapiens
protocadheri
n8
(PCDHS8),
mRNA.
/PROD=prot
ocadherin 8
JFL=gb:NM_
002590.2
gb:AF06157
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Hono sapi ens, al pha-1 (M) collagen -3.661 87 2.36459
-2.26934 1.45E-04 ESTs -3.4371 2 2.14508 -2.6475
WwO2@B+A8 Hono sapi ens cystatin SN (CST1 ) , OPOWRSB8/070418
7.53908 4. 63955 4. 46E-03 nRNA. /PROD=cystatin SN
/| FL=gb: J03870.1 gb: NM 001 898.1 solute carrier famly
16 (nonocarboxylic -0.066405 5.23572 0.279005 4. 27E-04
acid transporters), nmenber 3 /FL=gb:U81 800. 1
gb: NM_004207. 1 Hono sapiens fibroblast growh factor
-0.894644 5.75417 2.4872 4.93E-03 17 (FGF1 7), nRNA
/ PROD=f i brobl ast growth factor 17 /FL=gb: NM 003867. 1
gb: AB009249. i* Human |i nk pr otein rrRNA co e
-1.93981"%° 31948 - 1.26346"%. 14E-62 & g&bﬁ:h nk o't 2%
protein /FL= g‘ﬁ'e”f\lM 001 884. 1 gb: U43328 1 Hono sapi ens
solute carri &¥¥48Mily 16 0.710321 6.12971 1.72403
O. OOE+00 (m)ﬁesﬁeéﬁL boxylic acid transporters), nenber 3
(SLCL 6A3), MK/ PROD=solute carrier famly 16
(nmonocar boxyfﬁ c acidtrans porters), nenber 3
/ FL=gb: U81 88" gb: NM 004207. 1 Honp sapi ens
apol i popr ot e 7&°“ -1 47073 5. 37558 2.46891 5. 07E- 03
(APOAL ) , nRRAY / PROD=apol i poprotein A-1 precursor
| FL= gb |v27876°’“p' E) ML 1791 .1 gb; NM 000039, 1
gb: BCOY adi”y'F‘%rm Sapi eh® cyti d’né "Yeani HasE” 036 194 092
- 3. 89129 2 oé’@? -1. 67035 2.23E-03 (CDA), nRNA.
/ PROD=cyt i di &e%d“eam nase /FL=gb: L27943. 1 gb: NM 001
785. 1 ESTs, ‘Nbderately similar to JE0284 -2.37712
5.75671 4.22997°2°56E-02 Mn 1 cel | derived
transpl ant ab|£T| tyasng)gl ated pr otel n _1p (Hos7§1p| ens) e 473 074
ESTs -0.04718 5. 28231°0. 966974 O 60ER00 glYcophorin's '
(i ncl udes Ss Eﬁ ‘()od group) -2.85201 3.32812 -0.12969
1. 45E- 04 HomD" i ens honeobox protein -4.42042
3. 55326 1. 89%?& " 50E- 02 goosecoi d mRNA, conpl ete cds.
/PRO):honeobggBFIRArngt ei n goosecoi d

0.81

SB2
SEQUENCE
CONTAMIN
ATION
WARNING
ENTRY
(H.sapiens)
BU729850  hypothetical JAKMIP2 2.30 0.07 043 178 3.86 0.04 -1.56 1.92
protein
LOC153469
AL832535 Homo LOC157627 2.25 0.18 -0.04 1.00 3.14 0.25 -1.50 1.19
sapiens
mMRNA,;
cDNA
DKFZp547J1
816 (from
clone
DKFZp547J1
816).
NM_000439 Homo PCSK1 -0.63 0.18 -2.68 053 0.69 0.30 -3.19 1.03
sapiens
proprotein
convertase
subtilisinkexi
n type 1
(PCSK1),
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/| FL=gb: AY1 77407. 1 gb:NM 1 73849. 1 MCP-1 =nobnocyte
chenot acti c proteln -2.27571 5.13499 2.95543 2. 92E- 02

WO hapammn42@0r t
| PROD=MCP- |

conpl ete cds.

ic endothelial cells,

MRNA, 661 nPYT/US2008/070418

Hono sapi ens le-like honmeobox -1.54648
4.47601 0.921971 2.01 E-02 protein 1 (MLD1 ) nmRNA,

/ PROD=M x-1i ke honeobox protein 1

/ FL=gb: AF21 1891 .1 ESTs -4.93603 2.17917 -0.23735

1. 12E- 04 Hono sapiens |um can (LUM, nRNA
3.21064 0.948822 3.39E-02 /PROD=l um can

-4. 05726

/ FL=gb: NM_002345. 1 gb: U1 8728. 1 gb:U21 128. 1 Hono

sapi ens HNF-
cds. /PROD=h

reserved (K

THI K- 2 / FL=gf-]

3B% a nMRNA f or

-2.71785 4. 68666 2.82506
3.71 E-02 hepat™o®te nucl ear factor-3 beta,

conpl ete

B4t ocyt e nucl ear factor-3 beta

| FL=gb: AB028621™°1" gb: NM 021 784. 1 Honp sapi ens

7Y, - 0.468745 6.28184 3.77969 1.97E-02
nRNA. / PROD=f #{dem pore domai n pot assi um channe

A"622055. 1 gb: AF287302. 1 Hormp sapi ens

atrophin-1 |ﬁ{eract|ng -4,30828 1.80825 -1.32021

9. 63E- 03 ProPéPn 1
1 (Kﬁﬂﬂb7oé$

proteln
I nteracting

protein 1 /F

-2.33636 2.2
gl utanat e de

4.07E-04 1 (b
GAD25, mRNA. '?ﬁﬁfﬁtglutanate decar boxyl ase 1,
01 3445. 1 gb: AF1 78853.1 gb: BC00281

-0.549728 4.89072

GAD25 / FL=gb! N\

5.1 Hono sap

act|V|n rece tor
MRNAY

interferon-

Eroteln 1; act|V|nreceptor

|nteract|ng
atrophln-
interacting

Oi 5.44 0.08 1.69

Tgh: NM_ 01 2301 .1 gb: AF038563. 1 ESTs
gd -2.321 24 5 26E- 04 Honp sapi ens
Eéf"ﬁiylase -2.424 2.31 908 - 1.87965

rain, 67kD) (GADlL ) |,

|ens cardi ac ventricul ar

transcript variant

i sof orm

1. 4377 2. 99E{§@ ‘troponin C nRNA, conpl ete cds.
/ PROD=car di ac¢ ventrlcular troponin C /FL=gb: NM 003280.

1 gb: AF020769.

2. 62E-02

AB014737

BM682352

002764.1

gb:M34455.1

Homo SMOC2 1.25 0.12 -2.04
sapiens

mRNA for

SMAP-2b,

complete

cds.

/PROD=SMA

P-2b

JFL=gb:ABO1

4737 .1

Homo HCN1 -0.41 0.14 -4.38

sapiens
cDNA
FLJ37204
fis, clone
BRALZ2006
976.
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048 1.94 0.06 -2.27

119 035 0.31 -3.88
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Hono sapiens fibroblast growh factor 8 -4.32791

2.19561 0.01 5827 5.91 E-03 (androgen-induced) (FG-8),
WOoRNA0124PR0D=f i br obl ast growt h factor 8 PCT/US2008/070418

(andr ogen-i nduced) /FL=gb: U36223. 1 gbh: U4621 2.1

gb: NM 0061 19.1 ESTs -3.0981 8 1.66254 -2.20564

8. 62E- 05 Honop sapi ens hapt ogl obin-rel ated -2. 6068

2.38009 - 1.19632 6.95E-03 protein (HPR), nRNA.

/| PROD=hapt ogl obi n-rel ated protein /FL=gb: NM 020995. 1

col |l agen, type VI, alpha 1 - 1.41 8 3.85952 0.604245

1.21 E-02 Human (clone 8B1 ) Br-cadherin nRNA -2.

17941 2.59894 - 1.02624 1.24E-02 conpl ete cds.

| PROD=BI'AB&ENEr RELAEINYR BXPRAPSTON DIHBEFBIFEANDODERM

gb: NM QQ&%@ERSlFéﬁ%ND#rI@%%%U%Lﬁ@I?TN Exlsﬁﬁéﬁ% 0, ALL

1. 45E- 04 Hono sapiens cystatin

5.21 645 ZAMWWQBWEDW@QU&%QDNTML)

/ FL=gb: NM_001 322. 1 Human nRNA for apolipoprotein Al
(apo 0.21 5086 5.51 109 2.49684 9.57E-03 AI)—

/ PROD=DT epT oRgal 7P ORFRE R 1] Blokl 0P _[5aRE 8B Wiy Tocra
Septl ST OIT . £9Z2Z2 ]J" U9U/Z T 1. 4\4&1 4 ») =g
( MSF) . |/ PRODAMLL septin-like |fusion |/ FL=gb: AF1
23052 G iyt 0068 < THogesapt ens) gystatggT S |77
EESIE LR ok AR Y 1 L L L SO T
phor beE Rt - protier n——t 18834733043 782 -
;}S?E' D30 gh /FL_%~§U-AF1 30400 4 Jh%;wf:cmdélzlzi' 0.5/~
Homp SRR A [ 2ot i plobrotei plA - [1-6Fa33d Uddgn 465048
4. 468 B‘02 (,ﬂgé@,—é&w\ +PRCE-apol iop@prot 43
A1l [ EL=gh? 208897 1 gh- INMDo1 [d43 1 [0.85
gb: B 12EsTs |19 5547843 48278l 8) 400448p 2 508082
Hono 15 at ut nrnB‘33p dec qaﬁnyvl asld- 113 gapp 1 56882
S 1.0 50 02 107 br ai h0-967kD)_|(icpy )] 0.02 0.30
t r ansic@iopp 13 | 13.9 12,7 3.0 2.1 0.11 0.30
Group 14 | 52.6 | 20.6 2.9 0.82 0.69 0.70
Group 15 | 68 27.7 2.9 0.68 0.68 0.85
Group 16 | 13.9 | 21 2.4 0.79 0.46 0.72
Group 17 | 52 14.9 3.5 2.12 0.22 0.44
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vari ant GAD67, nRNA. /PROD=gl ut amat e decar boxyl ase 1,
i sof orm GAD67 / FL=gb: NM 00081 7.1 gb: MB 1883. 1 gb:L1

woe3@8/0124B85Ts - 0. 731491 5. 43249 3.52168 1. 60E- OPCEBIR08/070418

-2.03591 3.38924 0.760984 2. 34E-03 Honp sapi ens

retinoid X receptor, -2.37496 2.62934 -0.32035

8. 83E-04 gamma (RXRG, nRNA. /PROD=retinoid X

receptor, gamma /FL=gb: NM 00691 7.1 gb: U38480. 1 ESTs

-0. 648552 4.30576 1.43266 2.19E-03 Hono sapi ens cDNA

FLJ1 1550 fis, -1.22228 5.37746 4.21644 1. 68E-02 cl one
HEMBA1 002970 ESTs -1.782 3.50391 1.0501 1.85E-02 Honp
sapi ens haptoglobin (HP), nmRNA. -1.10114 3.5449

0. 47702FABLEJH: MSEANRORMAITEE PINTENSEL Y QI IRGEmAN LOG

gb: L29394£okngRTNYERENE SRR HERIBRARD eSS TGt hELd ca!
protein -0.431989 5.14497 3.02045 2. 62E- 02 FLJ1 0970
(FLJ1 ODEBYYERRGAINIHREENDOSIRM STAGEBLES § UL TIRED
10970 / FL=gb N1 Es8RBErRIGRITMOR MRLINS - Rekf3a te APP
cleaving -2.0354 3.70648 1.75385 8. 00E-03 enzyne

(BACE) nRNA, conplete cds. /PROD=beta-site APP o
cl eavi Ry &y me / FL=gh: AF2003R5 treatmgp}: RE204943PE Benjamini
1gb: AF1 90725. 1 gb: AF201468. inllogkerhiM_ G4atBerit 0vtreatmdiomg
sapi ens hypot hetical protein 1a326484 6|d$2957u1n Anta916% Hochberg-

2.10E-02 FLJ22252 simlar to t in n
17 (FLJ22252), nRNA, /PR@zhyggﬁfﬁ% Ica 5?'{6'{9 porcii 4 Pvalue

FLJ22252 sinmilar to SRY-boxcontaining ¢&R® 17 AAon
[ FL=gb: NM_022454. 1 C uster Incl. ABO28BZRIGEHOMEFS

sapi enssTs 1.5339 5.1 241 8 4. 117048408 7E- §23068NEr Zoed as.62E-05

T R £, LR S S e
r

155651”9'Tl°e°‘ﬁm£‘5931f’ﬁ‘-a Ho ‘ﬁﬂ ens gasPth- r efaHEYP o34  145E-04
pepti deSTs2. 74071 2. 70077 0.509757-323749E- 02414508 -2.6475 0.00E+00
Homo sapiens cystatin SN (CST1), 0.072931 7.53908 4.63955 4.46E-03

mRNA. /PROD=cystatin SN

/FL=gb:J03870.1 gb:NM_001898.1

solute carrier family 16 (monocarboxylic -0.066405 5.23572 0.279005 4.27E-04
acid transporters), member 3

/FL=gb:U81800.1 gb:NM_004207.1

Homo sapiens fibroblast growth factor -0.894644 575417 2.4872 4.93E-03
17 (FGF17), mRNA. /PROD=fibroblast

growth factor 17 /FL=gb:NM_003867.1

gb:AB009249.1

Human link protein mRNA, complete -1.93991 3.31348 -1.26346 1.14E-02
cds. /PROD=link protein

/FL=gb:NM_001884.1 gh:U43328.1

Homo sapiens solute carrier family 16 0.710321 6.12971 1.72403 0.00E+00
(monocarboxylic acid transporters),

member 3 (SLC16A3), mRNA.

/PROD=solute carrier family 16

(monocarboxylic acidtransporters),

member 3 /FL=gb:U81800.1

gb:NM_004207.1

Homo sapiens apolipoprotein A-l -1.47073 5.37558 2.46891 5.07E-03
(APOA1), mRNA. /PROD=apolipoprotein

A-l precursor /FL=gb:M27875.1
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(GRP), nRNA. /PROD=gastrin-rel easi ng peptide

/ FL=gb: NM_002091 .1 gb: KO2054. 1 gb: BC004488. 1 Hono
waapwensi2gema domai n, seven - 1.53335 3. 78503 RCH8IBAS/070418

4.71 E-02 thronbospondin repeats (type 1 and type

1-li ke), transnenbrane domain (TM and short

cytoplasm ¢ domai n, (semaphorin) 5A (SEMAS5A), nRNA

/| PROD=sena domai n, seven thronmbospondi n repeats (typei

and type 1-like), transnmem Honp sapi ens nmRNA; cDNA

-0.8351 82 5.22406 3.69882 2. 08E-02 DKFZp586J0624

rom cCil one conp ete cds.
(f | DKFZE(ESGJ 0624) ; | d

| PROD=FYHAIHEP L OWPBtei n / FL=gb: AF21 5636.1 gb: NM 0
14585. db:R§YORERBL 12 1.1 gb: AF226614. 1 gb AL1 36944.1

?U;TSE HERNAaf i ol ﬁ&@eaﬂqm%gedﬂ - 2389136 2 i%@gz -5788021 23E-03
i ssoci ation inhibitor

(GD) %A @Elg%g@ﬁbg?ﬁﬁg 2.58241 1.71 E-02 al pha

neur opqeﬁm'ﬁan/ﬁLF%bJﬁ694A¢01 6050.1 - 1.62253 1.95432 -

1. 966 79bMBBE7E1 gb: NM 003873. 1 gb: AFO1 8956. 1 Human
DNA segteRehie)omfdreeod®l - - 3. 223423 150687D% 00027  2.56E-02

- 0. 373,\Qr§1%ﬁ§0§569§%§p|%ﬁ%4%0n chronmosonme 6pl 1.1- 12.2.

Contains t BMP5 gene for bone
nor photjEtiBter eopinde &1 $7P87) ESTs, STSs and GSSs
| FL=ghESV80314. 1 gb: NM 021 073. 1 -Ap4718t o0y$.282810.966974 0.00E+00

al ani ngycbgneilh Bpfinot®s Bs kibd¥aspr 0. 7128841 3. 5332828 -0.12069  1.45E-04

0 S bl i o1, Sy 2000 s ser

hypot H&PTeet mB%tC%P%etﬁazmos - 1.4561 8 1.81423 -2.31
327 1./PBEDaO2médepxygdieiNigoe20i@68. 1 hepat ocyt e nucl ear
factor/Fgrgbaimhﬁ)H%b&ﬁSVrémb 17879 0 445241 3. 25E-02 Honp

sapi e C&‘?J{Jéa &g%%ﬁ'én%% tﬁg) Syl e a .Efsﬁ:As % %3?12.95543 2.92E-02
-2. 508% E ﬁ to M (cl ose
(human, aortic endothelial cells, mRNA
661 nt). /PROD=MCP-1
Homo sapiens Mix-like homeobox -1.54648 4.47601 0.921971 2.01E-02
protein 1 (MILD1) mRNA, complete cds.
/PROD=Mix-like homeobox protein 1
/FL=gb:AF211891.1
ESTs -4.93603 217917 -0.23735 1.12E-04
Homo sapiens lumican (LUM), mRNA. -4.05726 3.21064 0.948822 3.39E-02
/PROD=lumican /FL=gb:NM_002345.1
gb:U18728.1 gb:U21128.1
Homo sapiens HNF-3beta mRNA for -2.71785 4.68666 2.82506 3.71E-02
hepatocyte nuclear factor-3 beta,
complete cds. /PROD=hepatocyte
nuclear factor-3 beta
/FL=gb:AB028021.1 gb:NM_021784.1
Homo sapiens reserved (KCNK12), -0.468745 6.28184 3.77969 1.97E-02
mRNA. /PROD=tandem pore domain
potassium channel THIK-2
/FL=gb:NM_022055.1 gb:AF287302.1
Homo sapiens atrophin-1 interacting -4.30828 1.80825 -1.32021 9.63E-03
protein 1; activin receptor interacting
protein 1 (KIAA0705), mRNA.
/PROD=atrophin-1 interacting protein 1;
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honol ogue of L 1) (CHL1 ) , nRNA. /PROD=cel | adhesi on

nol ecul e with honology to L 1CAM cl ose honol ogue of L
waowlizagh: AF002246. 1 gb: NM 006614. 1 matrix PCT/US2008/070418

net al | oprotei nase 14 (nmenbrane- -2.05734 2.36236

-0.5185 1. 66E-02 inserted) /FL=gb:U41l 078. 1

gb: NM 004995. 2 Hono sapi ens gl ycophorin B (includes

-0. 947308 3.26089 0.180293 4.83E-04 Ss bl ood group)

(GYPB), nRNA. /PROD=gl ycophorin B precursor

/| FL=gb: J02982. 1 gb: NM 0021 00.2 WAS protein famly,

menber 2 -2.18746 1.99129 -1.05968 4. 00E-03

| FL= gbaCNMr%@@Wracingg“ﬂ’t‘?ﬁ(Bb%Mz 1 Honp sapi ens

frizzl/BdgpyMal1eeP1Pigoner3asa.156502 5. 7261 3. 67629

1. 75E-@&4s(FRZB), nRNA. / PROD=fri zzhesder el abnds pr i Nso6e-04

gFL gb; %ﬂpugg Bﬁljta%’te ngr%é%fg% é ggc glrl\%%g ;ﬁgg’ 3 ggni 9@8&%& 4.07E-04

2. 270617”60 @6@4%%1)6@@0% 1 (brain, 67kD) (GAD1 ) ,
t r anscvariqut GARA5 miRNA. GAD25, nRNA. /PR(D:gI ut amat e
decar bexygbafr@mbie de&@foRidde GAD25 / FL=gb: NM 01 3445. 1

gb: AP, f8%anls B BR0ZELS. 1 ESTS O 812766 5.93144

3.913 sapi ens clone 23736 nMRNA -0. 0471
82 5. THFGE CASSB P OLEIAE- 02 sequence Honp sapi ens

gl ycoptrmisapidas c@B¥@Bentricur 01 601 D.5791B02 -4.3908Y1 13477 2.99E-03
1. 97E-R3oiRINARNA RBRRIERgEg cophorin E / FL=gb: NM_ 0021 02.

1 gb: Nggg%lgg%%g% o §R46¢ 5. 63310 3 12487 2. 00E- 02

ESTs -1 9 1.29E-02 Human Fritz

nRNA, EGipN: W3284d 920F%8E869 5. 69814 3.91514 1.99E- 02
/PROD:E&Tptz | FL=gb: U241 63.1 gb: UB8Y5B7. 134281T\WPBOI 2.62E-02
463. IH@ skBdhs BdSblasigrdi@mactsapi ensa.agdoone MEEsA66ms27 5.91E-03

2. 377%&%&@%%%%@@) %F%QE- 02 nRNA, conpl ete cds.
/PROD= ﬂbroblastgrowth factor 8 MEC: 4655)
(androgen-induced) /FL=gb:U36223.1
gb:U46212.1 gb:NM_006119.1
ESTs -3.09818 1.66254 -2.20564 8.62E-05
Homo sapiens haptoglobin-related -2.6068 2.38009 -1.19632 6.95E-03
protein (HPR), mRNA.
/PROD=haptoglobin-related protein
/FL=gb:NM_020995.1
collagen, type VI, alpha 1 -1.418 3.85952 0.604245 1.21E-02
Human (clone 8B1) Br-cadherin mRNA, -2.17941 2.59894 -1.02624 1.24E-02
complete cds. /PROD=Br-cadherin
/FL=gb:L34057.1 gb:L33477.1
gb:NM_004061.1
ESTs -1.40092 2.57297 -1.82509 1.45E-04
Homo sapiens cystatin SA (CST2), -0.102178 521645 2.1671 2.40E-02
mRNA. /PROD=cystatin SA
/FL=gb:NM_001322.1

Human mRNA for apolipoprotein Al (apo 0.215086 551109 2.49684 9.57E-03
Al)=. /PROD=preproapolipoprotein Al
Homo sapiens MLL septin-like fusion -3.29221 1.70902 -1.49951 2.25E-03

(MSF), mRNA. /PROD=MLL septin-like
fusion /FL=gb:AF123052.1
gb:NM_006640.1
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/ FL=gb: BC004908. 1 KI AA0878 protein /FL=gb: NM 014899.
1 1.1189 6.41747 4.78882 2.01E-02 gb: AB020685.1 Hono

wa@apvensi2gena domai n, -0. 785987 3.69668 1. 2762BCT/US2008/070418

2. 10E- 02 innunoglobulin domain (1g), shor
(semaphorin) 3E (SEMA3E), nRNA

domai n,
[/ PROD=se
short bas

secr et ed,

ma domai n,

i c domai n,

i mmunogl obul i n domai n
secreted, (semaphorin)

t basic

(19),
3E

/ FL=gb: NM 01 2431 .1 gb: AB002329.1 ESTs 1.48084
6.59709 4. 81395 1.36E- 02 noggi n / FL=gb: NM_005450. 1

-1. 63627

3. 28161

1.

32958 2.53E-02 Hono sa

hypot hémosatens Fstadt #(G34004749 3. 88858 0.
1. 12E-0RNAFIPRDDE@steéh § FLJ1 13 16), nRNA.

| PROD=hygenkedohgoaln protein FLJ 113 16 /FL=gb: NM 0
18388. opoi et i Al

_2. 9soﬁ%°@%§@6ﬁ£@‘%§@% 43E- qurréN% NETEh 240782
BB PN FL=gb: AB009865. 1 gb: AF004327.
gb.NNLBBQDﬂﬁdbdﬂh%mnﬁwﬁw%KE%s matrix netal |op

r ot ei NASQL:AB1s72348BNR. &1262 - 0. 09689 5. 44E- 03 14

(menbrane LNSELIS

| PROD=APRA

nmetallo
1gb: NMA

rotel nase

dpglingia). e, o=
fepr opr ot ei 1
PABIRNA- BRR Po"’tpé'ipﬂprﬁtﬁi&pl ed receptor 1.50709

6. 652281 FeOFERTL2b:00¥882 col | agen, type |

1. 27025 4669, 25698805581 19E- 03 / FL=gb: NM 001 852. 1

ESTS 0521 638 3.931 76 0.620223 QuQ0£+00,

protein -3.84563 1.65452 0.437064
sapi en®EPRTE Y8RP ARPRGYBIDt e 380721 315"5‘38“1 5108675
2. 27271(braDd, GRBZGAR1).2265c@2 (CRTLL ) , nRNA

| PROD=gadnt GhoagemRimki ng protein 1 /FL=gb: NM 001 884.

gh: W4
0.71 fﬁ%

SRR & B 05 ( pr oct

transﬁﬁ#?@FTDGﬁ%HﬁEPMQXP§Eé21A2) mRNA. / PROD=sol ut e

carri eyp:M8apH3| 1ygb:216888.1

ESTs -0.731491
ESTs -2.03591
Homo sapiens retinoid X receptor, -2.37496
gamma (RXRG), mRNA.

/PROD-=retinoid X receptor, gamma
/FL=gb:NM_006917.1 ghb:U38480.1

ESTs -0.648552
Homo sapiens cDNA FLJ11550 fis, -1.22228
clone HEMBA1002970

ESTs -1.782
Homo sapiens haptoglobin (HP), mRNA. -1.10114

/PROD=haptoglobin /FL=gb:K00422.1

gb:L29394.1 gb:NM_005143.1

Homo sapiens hypothetical protein -0.431989
FLJ10970 (FLJ10970), mRNA.

/PROD=hypothetical protein FLJ10970
/FL=gb:NM_018286.1
Homo sapiens beta-site APP cleaving -2.0354

enzyme (BACE) mRNA, complete cds.

/PROD=beta-site APP cleaving enzyme
/FL=gb:AF200343.1 gb:AF204943.1
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B33 g c703s

TR e

X, al pha 2
ﬂﬁ&ﬁ?

famly 2 1
agl andi n

543249 3.52168
3.38924 0.760984
2.62934 -0.32035

4.30576 1.43266
5.37746 4.21644

3.50391  1.0501

3.5449 0.477027

5.14497 3.02045

3.70648 1.75385

7.20E-03

7.86E-03
1

3.23E-02

2.50E-02
2.52E-02

1.60E-02
2.34E-03
8.83E-04

2.19E-03
1.68E-02

1.85E-02

8.13E-03

2.62E-02

8.00E-03



(prostagl andi ntransporter), nmenber 2 /FL=gb: U70867. 1
gb: NM_005630. 1 ESTs 0.3071 73 4.7851 5 2.65653

wa 2002811028 6- phosphof ruct o- 2- ki nasef ruct ose- 2, 6PCT/US2008/070418

-0. 242865 3.97929 1.59985 5. 28E-03 bi phosphat ase 4
Hono sapi ens dual specificity 0.953857 5.8281 1 4.12
159 4. 00E- 03 phosphatase 4 (DUSP4), nRNA. /PROD=dual
specificity phosphatase 4 /FL=gb: NM 001 394. 2

gh: BC002671 . 1 gh: U48807. 1 gb: U21 108. 1 ESTs,
Weakly simlar to TO0331 - 1.57372 2.70797 0.443622

6. 74E- 03 hypot heti cal protein KI AA0O555 (H. sapiens)
ESTs -%’5%7%12541 Af2@514@l£17 3.371 98 8.82E-03 ESTs,

Hi ghl yobshMrP124p4.1t o | HH HUMAN - 0. 653989 3. 22059 0. 590533

BSTo. eahLy T o o NOUSE 6 4041 53 5. 2oapp =2
S . .

3. 4803%{%%&%6%%%/\7%5& ?iﬁ | MVUNOGLOBULI N EPSI LON

FC RECEPTORMRETHsBENMIs) honmeo box HB9 / FL=gb: NM 00551

5.1 - /ER@Bﬁ\@Wf@t@melrlH@wgzz 5. 58E- 03 Hono sapi ens

aryl s@&.at@say&@or@a@@éﬂﬂﬂww 3.18424 9. 22E-03
(chon P{ﬁpll(%%f)%punctata 1) (ARSE), nRNA
R(D:ar tase E precursor /FL=gbh: X835
1gb. NN 60 0187808 B 15PIB%909 3. 04BB0- 0. %@%*1874”704 4.47E-02
1. 47E-9F-FHelamRYAfr eerstolypot heti cal protein - 1.48452
1. 9747 clear acBPHtla, SompREeds FLJI23403 (FLJ23403), nRNA.

/ PROD=hyp i in FLJ23403 / FL=gh: NM 022068.
1 EST ’9%0851%5%‘% ER)8%348 0. 18954 3. 72E-03

hy pot HETTCEH*° pPTise PRSE(To 61 0. 323388 5. 251 92
3. 77987or®.sds triRusieainalpapidst i dy|-23€931 i dageoorx/0.pEIFI6) 2.49E-04
- 3. 61 &ARbB), QRMQO%-gaanZé&agﬁg 3.07E-02 nRNA, conplete

cds. Fi%f{ epti dase IV /FL=gb: M74777. 1
hypot het | cal %r otel n J21 032 0.355672 4.67756 2.61
753 4. BEL2HI 1 %%Ooé%laal ens Kell blood group (KEL),

- 2. 2051on® sani@9 48% do@ai3.38F8 1. 91 E1.03B3ARNAS.7§SPROEEK | 4.71E-02
bl ood tgb@byep@bh kdjedds (type 1 and

type 1-like), transmembrane domain
(TM) and short cytoplasmic domain,
(semaphorin) 5A (SEMA5A), mRNA.
/PROD=sema domain, seven
thrombospondin repeats (type1 and type
1-like), transmem

Homo sapiens mMRNA; cDNA -0.835182 5.22406 3.69882 2.08E-02
DKFZp586J0624 (from clone
DKFZp586J0624); complete cds.
/PROD=hypothetical protein
/FL=gb:AF215636.1 gb:NM_014585.1
gb:AF231121.1 gb:AF226614.1
gb:AL136944.1

Human mRNA for alpha-1 type Il -2.8736 2.155 -0.38021 5.70E-03
collagen.

Rho GDP dissociation inhibitor (GDI) -1.54385 1.7147 -2.58241 1.71E-02
alpha

neuropilin 1 /FL=gb:AF016050.1 -1.62253 1.95432 -1.9667 8.83E-04
gb:NM_003873.1 gb:AF018956.1

Human DNA sequence from clone RP1- -3.72313 1.68755 -0.37308 1.38E-03
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/ FL=gb: BC0031 35. 1 gb: NM 000420. 1 splicing factor,
argi ni neserine-rich 5 0.7481 5.68934 4.271 69 2. 97E-03
wolmnipeost ati ¢ secretory protein 57 -3.01 3 BRGI/US2008/070418

1.46338 -0.40767 1.97E-02 nRNA, conpl ete cds.

/| PROD=PSP57 / FL=gb: U221 78.1 Honop sapi ens Kl AA0878
protein 2.0265 7.00937 5.65368 2. 85E-02 (KI AA0878),
nMRNA. / PROD=KI AA0878 protein /FL=gh: NM 014899. 1

gb: AB020685. 1 Honp sapi ens cryptic nmRNA, conplete
0.104874 2.8731 9 -0.67353 1.61 E-03 cds.

/ PROD=cr t| c / FL=gb: AF31 2769. 1 Hono sapi ens cDNA
FLJ1 312‘2% 4foi”§hr°’0°58'55€fp431é2§8782 1.30963 1.38E-03 clone
NT2 RPATCOROF He Blawt 4 e iBIWPP pdoe fqor ot ein MDSO1 9 - 1.11756

R ii?i"%”g”’égfg’%t'*’rm G516 1 1. 78E: 02 protei

- pr ot ei n,
parti a?l% g M&? 409 protein Honbo sapi ens
nRNA;, YiA029788427 1. 6451 3 -0.3056 2.52E-02
DKFZp484i908te@ihine-oimpoltané=BKFZp484 0081 8).5FST@335725  4.29E-03
0. 353985 pstikAIMARKT 4875 3. 16E- 02 Honp sapi ens TBX3-iso
pr ot ei 2.45238 1.07038 1.31 E-02
i s0), i Jﬁ@@ﬁ%@"ﬁ@x@. so protein /FL=gb: NM O 16569.
1 gb: AR 898841 Honp sapi ens chronpsome 19, cosmid
- 0. 25887%heBcc0B36n 6L 2208926 1. S8E- O3RF1818 1.818%e2.31327  1.20E-02
sapi ensL<gRN® 20868 @GATA- 6, 2.21 862 6. 8609 5. 34263

4. 29E- %ﬁ@%%{%ﬂh Teta?fgé“t(%%.?aé&prwZGATA4 Sed7L=9b; 7%@@914552?1 3.25E-02

gb: NM Honmo sapi ens ank irln
wi th -Homererens o 69@&891”@6% 939 f%b“ésoz t7HA n@ﬁB%né“GE 03
domai ﬂSth]JOFOWQKWCb\M,dqﬁTRNA G protein-coupl ed receptor
49 0. 2&@515@&1%%16@51[1)%@%37 2. 19E- 02 Hono sapi ens
growt hodhfferentia t§7253 5.34944 2.87486
3" oL pEbpcEl &tigh 1' / PROD=gr owt h
duffer*é’ﬁ‘f"f’%ﬁt?b}?% %Fo”?oﬁﬁ‘eé?fursor / EL=gb: NM 020634. 1
gb: AF2635B8b-AFM3A® (cl one HSY3RR) neuropeptide Y
1. 7746g0:\01 36630411 5. 47995 3. O0E- 02
matrix metalloproteinase 14 (membrane- -2.05734 2.36236 -0.5185 1.66E-02
inserted) /FL=gbh:U41078.1
gb:NM_004995.2
Homo sapiens glycophorin B (includes -0.947308 3.26089 0.180293 4.83E-04
Ss blood group) (GYPB), mRNA.
/PROD=glycophorin B precursor

/FL=gb:J02982.1 gb:NM_002100.2

WAS protein family, member 2 -2.18746 1.99129 -1.05968 4.00E-03
/FL=gb:NM_006990.1 gb:AB026542.1
Homo sapiens frizzled-related protein 0.56502 57261 3.67629 1.75E-02

(FRZB), mRNA. /PROD=frizzled-related
protein /FL=gb:U24163.1 gb:U68057.1
gb:NM_001463.1 gb:U91903.1

Homo sapiens glutamate decarboxylase -1.68495 2.27067 -0.96944 8.02E-03
1 (brain, 67kD) (GAD1), transcript
variant GAD25, mRNA.
/PROD=glutamate decarboxylase 1,
isoform GAD25 /FL=gb:NM_013445.1
gb:AF178853.1 gb:BC002815.1
ESTs 0.812766 5.93144 3.91314 4.15E-02
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receptor (NPYR) nRNA, conplete cds. /PROD=neuropeptide
Y receptor /FL=gb: LO6797. 1 gb: NM 003467. 1
wWQ@bbodBOIR2875. 1 gb: AF147204. 1 gb: MB9293. 1 gbrD1S2008/070418
639.1 Hono sapiens type VI collagen alpha 2 1.701 1
5.331 26 2.84458 5.91 E-03 chain precursor (COL6A2)
MRNA, conplete cds, alternatively spliced. /PROD=type
VI coll agen al pha 2 chain precursor /FL=gb: AY029208. 1
ESTs -0.349726 3.291 19 0.824929 4.11E-03 ESTs
-0.90331 7 1.89777 - 1.36429 6.84E-03 Hono sapi ens
hypot hetical protein 2.60483 7.1 0633 5.55242 1.
E- 02 PP soves 8OTerB 5P M 8) nRM“”ﬁ%RODEFﬂPB%t%@H all-74E-02
pr ot eisgadehd 1071 8 /FL=gb: NM 01 8 192. 1 Hono sapi ens
Rho GT#&%%a@&w%bN@bhdﬂ@Ev(G\bEl%% 187053 - 1.19088B52b134  1.97E-02
1. 28E— oL @%ﬁb AREHGAPE) , transcript variant 2,
MRNA. ase actlvatlng prote|n6|soform2
| FL= gb(F'Nng'ﬂzﬁ)zi 9§t2%&P-bo1 174.2 stanniocalcin 1
[ FL=ghESJ25997. 1 2.41135 7.29563 60474284 26319 B.(Q287 2.00E-02
gb NM €331 55. 1 gb: U46768. 1 HurI&nM@byCOpibidstbé?l@féZ 1.29E-02

71108 7
IOV A oy MR 2 71108 QST 80E 00ef0 e
0. 147258 '2: 18 FATPHBEF49 6. 84E- 03 cl one NT2RP30001 97

Hono sapi68es.1gb:Nedi#63r1 st abi | i zation -0.86173 2. 85614

0. 5674p:168k- 03 factor b (PSF) nRNA, conpl ete cds;

alter lowel. v Shli 4ed=PROD=pr ese n st [ n
facto%o/sg%%s’bcﬁ% We%%%g 1 Hono 2%716?%3 %02; %?t?anE o
Erik STA% o - PROPEHEOY 45439 1. 45E- 04 ( GPEri k)

gene clomgindr MGEAE55)/ PROD=gl ycophorin Eri k (STA)

| FL=gbriddpscib3eck.1br onodomai n and PHD fi nger -2.8472

L 7oy RS SR OR SR e 3, T AASArc
2. 2761%/8986§82 b3

Homo sapiens sema domain, -0.785987 3.69668 1.27624 2.10E-02
immunoglobulin domain (lg), short basic

domain, secreted, (semaphorin) 3E

(SEMAS3E), mRNA. /PROD=sema

domain, immunoglobulin domain (lg),

shortbasic domain, secreted,

(semaphorin) 3E /FL=gb:NM_012431.1

gb:AB002329.1

ESTs 1.48084 6.59709 4.81395 1.36E-02
noggin /FL=gb:NM_005450.1 -1.63627 3.28161 1.32958 2.53E-02
Homo sapiens hypothetical protein -0.904749 3.35854 0.755319 1.12E-04

FLJ11316 (FLJ11316), mRNA.

/PROD=hypothetical protein FLJ11316

/FL=gb:NM_018388.1

Homo sapiens angiopoietin 2 (ANGPT2), -2.93044 2.23779 0.59685 3.43E-02
mRNA. /PROD=angiopoietin 2

/FL=gb:AB009865.1 gb:AF004327.1

gb:NM_001147.1

Homo sapiens matrix metalloproteinase -0.723489 2.97262 -0.09689 5.44E-03
14 (membrane-inserted) (MMP14),

mRNA. /PROD=matrix metalloproteinase

14 preproprotein /FL=gb:U41078.1
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ESTs -1.71713 1.23763 - 1.71 122 2.99E-02 Hono sapi ens

m crosomal gl utathione 2.06233 6.81536 5.6918 3. 79E-02
w@2amansiber ase 2 (MEST2), nRNA. / PROD=m cr 0SOnBCT/US2008/070418

gl ut at hi one Stransferase 2 /FL=gb: NM 00241 3.1

gb: U77604. 1 Hono sapi ens eonesoderm n ( Xenopus

2.65926 6.71627 4.89839 2. 76E-02 | aevis) honol og

(EQOVES), nRNA. / PROD=eonesoderm n ( Xenopus | aevi s)

honol og / FL=gb: AB0O31 038. 1 gh: NM 005442. 1 Hono

sapi ens nRNA for MSX-2, 0.407211 4.11145 1.94529

1. 35E-02 corrpl ete cds. /PROD=MSX-2 /FL=gb: D89377.1

Homo sEPIMeA¥9%hol i poprotein A1l -1.10237 5.10066

4. 75899 prdteB4EUPR2 recAROA2) , NMRNA. / PRUD=2apob p328Hrotse:n 2.00E-02

A- 11 ploRigbn, @Qé x| ddem@b: M29882. 1 ghoidvk 001 480 Aossor  3.19E-03

gb: BCO g@%g@ sapi ens adenyl ate cyclase 8 -1. 3408

1. 127 YeX45"1. 07E- 02 (brai n) ADCY8)

/| PROD=adényl ate cycl ase 8 /FL=gh:°Nki%3®1 1383116 PRPE23  0.00E+00

sapi endAylemgen 6- phosphat e - 0. 19384563 3. 08642 043707 3827E-02

1. 3BE-1bhotsbsidhs PaHiARIInKiigp RN 1gene, .1 &7d - Dt 2 adolr elegos21  2.22E-02

conpl e Il | ut at hi one S-transferase -3.
10645 %ﬁﬁ%ﬁ&mﬁgg 320 A2 (GSTA2), mRNA.

| PRODEGKR PatielR bAE™98NM-AHE e ase A2 / FL=gb: BC0D02895. 1
gb: MR5®2A3328.1gb: ML 6594. 1 gb: ML 4777. 1 gb: ML5872. 1

gb: M2 1HohR&apichs 6utANMROR8HGR1 1 Homy15@pi ens ssosli AM4Bs04  6.84E-03
depend(gﬂggta%la(%dlﬁggn%?o:l)’t%rl)%‘.Ie%%?r‘bl 0.231 961 1.11E-02

phos Isoform NaPi -11b nmRNA, conpl ete
cds. /PEGE%ES o’al'\l‘ﬁr{m it phosphate transporter

i sof orcmﬂaPﬁmllyl% /| FL=gb: AF1 11856. 1 gb: NM 006424. 1
gbZAFl(ﬂrﬁgt&ﬁana.mtESg_p‘brt&) édder3 7.1 9 192 5.906 3. 17E-02

Honmo s pjggg%sgﬁ{&d,w obddx9,9ene for -2.2486 1.64952 -0.

13424
0.307173 478515 2.85653 1.72E-02
6-phosphofructo-2-kinasefructose-2,6- -0.242865 3.97929 1.59985 5.28E-03
biphosphatase 4
Homo sapiens dual specificity 0.953857 5.82811 4.12159 4.00E-03

phosphatase 4 (DUSP4), mRNA.
/PROD=dual specificity phosphatase 4
/FL=gb:NM_001394.2 ghb:BC002671.1
gb:U48807.1 gb:U21108.1

ESTs, Weakly similar to TO0331 -1.57372 2.70797 0.443622 6.74E-03
hypothetical protein KIAA0555

(H.sapiens)

ESTs -3.57414 3.15167 3.37198 8.82E-03
ESTs, Highly similar to IHH_HUMAN -0.653989 3.22059 0.590533 5.18E-03

INDIAN HEDGEHOG PROTEIN

PRECURSOR (H.sapiens)

ESTs, Weakly similar to FCE2 MOUSE 0.494192 5.22522 3.48031 1.97E-02
LOW AFFINITY IMMUNOGLOBULIN

EPSILON FC RECEPTOR (M.musculus)

homeo box HB9 /FL=gb:NM_005515.1 -1.65563 3.2238 1.63092 5.58E-03
Homo sapiens arylsulfatase E 0.283004 4.959003 3.18424 9.22E-03
(chondrodysplasia punctata 1) (ARSE),

mRNA. /PROD=arylsulfatase E

precursor /FL=gb:X83573.1
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LI M honeobox 9, 3UTR Hono sapiens LYST-interacting

protein -0.682149 2.34271 -0.31 253 9.87E-03 LIP3
woRNMA1Eas ti al cds. /PROD=LYSTi nt eracti ng pr ot BCTYUEL0PS070418

putative 47 kDa protein -0.123937 3.2914 1.05247

3. 72E-03 Hono sapiens protein S (al pha) 0.577604

4. 00035 1.7883 7.89E-03 (PROS1 ) , nRNA. /PROD=protein

S (al pha) /FL=gb: ML 5036. 1 gb: NM 00031 3.1 ESTs -

1.6371 1 0.915477 -2.15328 1.83E-02 protocadherin 10

1.7671 8 5.1503 2.98569 2.52E-02 KIAAL 5 11 protein

0. 620278 3.86886 1.57543 1.86E-03 Hono sapi ens cDNA

FLJ1 3PP YD, 282785 3.44178 1.08178 1.31 E-03

cl one B¥MIRRP4002075 Honop sapi ens f-PBFOB| ast3. Pbowt 29817 1.47E-02

f a|Ct germnonaJ&éﬁﬁgoaet%ﬁ@FoﬂeinO- 7?;2('5!3;%411 .)684%1% EI-A08.914$§ ;i”pdo@m 45.72E-03

sol ubl g- e i ant , conplete

cds. /%&%ﬁﬂ:g@%@?)ﬁ%m'romh factor receptor

4, sol UBRERTHIAACLF| Areted %—d?%“%t / FL=gb: NM 022963. 1

gh: AF26I2Q088M102858208 / FEATURE=CAS - 1. 36729 2. 60456

1. 0820#T3. 58E- 02 / DEFI NI TI ON=HSPbKB 4z saps.e1vss HEKEss  3.72E-03

nmMRNA f . L0 i,ne ki nase . tor i-en
ooy f S5 Ce K nase SRR, o1 SRl PrEsrea:
E- 02X ARNAYY e8Pl 618 . 1 PREBUERe mIKPIvES redain of 07E-02
CXCR4 mirAz gdmpleke3 8 ARROD=dipd@kidyA141 5 protei n 0. 185854

3. 7034% pthadedd Fo=gh:M7a1r704 ESTs -0.048335 3.1 1786

0. 836 , - sapi ens st igcal ¢j i
2, ao A LR P %S D . o7vsd AT dsae
| PRODEA™SRANDE £P'1ERI99 9ofHKEGh: U259879°19 gb! RiCH 03385, 1.91E-02
1 gb: MRV EROD=Kdrivosgipir@ntigeni gh nobility group
1. 04695L3:BZ@6143.1Q8MRBM022011 E- 02 prot ei n- R MRNA,
conpl et e. /RQ%:.' bility pp | Np i
/ FL:gb%p%E%q%tgbég.n e@f%’sgh gDI\/bder ate 'hggi m F'ggrggﬁf 04'5169 29703
-1, 10%@‘3T_P'8§§§feq‘?§‘?r§@%t?'ﬁ_ 5?3. 37E- 02.0 313 1.46338 -0.40767 1.97E-02
mRNA, complete cds. /PROD=PSP57
/FL=gb:U22178.1
Homo sapiens KIAA0878 protein 2.0265 7.00937 5.65368 2.85E-02
(KIAA0878), mRNA. /PROD=KIAA0878
protein /FL=gb:NM_014899.1
gb:AB020685.1

Homo sapiens cryptic mRNA, complete 0.104874 2.87319 -0.67353 1.61E-03
cds. /PROD=cryptic /FL=gb:AF312769.1

Homo sapiens cDNA FLJ13221 fis, 0.355743 3.98782 1.30963 1.38E-03
clone NT2RP4002075

phorbolin-like protein MDS019 -1.11756 2.83853 0.503523 1.59E-02
Homo sapiens mRNA for KIAA1409 0.368334 2.8009 -1.03191 1.78E-02
protein, partial cds. /PROD=KIAA1409

protein

Homo sapiens mMRNA; cDNA -2.63427 1.64513 -0.3056 2.52E-02
DKFZp434D0818 (from clone

DKFZp434D0818)

ESTs 0.35393 5.14775 3.74875 3.16E-02
Homo sapiens TBX3-iso protein (TBX3- -2.34566 245238 1.07038 1.31E-02

iso), mMRNA. /PROD=TBX3-iso protein
/FL=gb:NM_016569.1 gh:AF216750.1
Homo sapiens chromosome 19, cosmid -0.258871 3.0636 0.223926 1.58E-03
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ALU4 HUVAN ALU SUBFAM LY SB2 SEQUENCE CONTAM NATI ON

WARNI NG ENTRY (H. sapi ens) Hono sapiens arrestin, beta
wWQa20BRB18 ) , -0.158844 2.41 791 -0.4091 5 1. 1PEF0R2008/070418

transcript variant 1, nRNA. /PROD=arrestin beta 1,

i sof orm A / FL=gb: BC003636. 1 gb: AF084040. 1

gb: NM_ 004041 .2 ESTs - 1.34399 1.80279 -0.44529

1. 60E- 03 Human nRNA for pro-alpha 1 (11) 0.85982

4.1935 2.15657 1.09E-02 collagen 3end Cterm triple

helical and C-term nal non-helical domain.

/ PROD=pro-alpha 1 (11) collagen (31 3 AA;, AA 975-271

c) /FL'gijE)mNM 001 844.2 Honp sapi ens hypot heti cal

pr ot ei htonb,s4ehE BIRNALR BRDA-R. 00326 122656203 DKIEZH S56BHH 24.29E-02

(DKFZpB%%@Qé&) PROEBMETALPROD=hypot heti cal protein

DKFZp5 =ah; 820.1 testis enhanced gene

transcrl&_g iﬁ@&*g%@@é%%?z 99328 1.31 679 1.17E-03

i nhi bi "4 "THono sapi ens fascicul ati on and 1. 86433

4. 71 35oZa@O3 ankyrirfBke6RE- 05 el ongatl 1119 pr 08.834A4 7318391 1.29E-02

(zyai ﬂrahameﬁr’%%d&mainsﬁﬁmm” pt variant 1, nmRNA

/PRCD:W%,%% |soform 1 /FL=gb: U60060. 1 gb U691 39.

1gb: N 1 03. 2 Honp sapi ens matri x netal

rot ei n%gréte'”ﬁowweapt%4914582 1. 83365 B0E- 6%6%2 2.50537  2.19E-02

( menbr Rame-sariene goet [ifereRtion5) | mRNAS75PRODEHRM4 | 87486  8.62E-05

met al | raqsr Bl EHIRFRNATPROBRFN Ot ei n / FL=gb: D86331 .1

gb: N L sul fate proteoglycan 2

- 2. 535%%2%2%% Cﬁ%%B% Lg%é 4.31 E-02 (perlecan)

| FL=gWF W@BQ%’QOQO@_L?"‘é@bWGG@?@éZQ 2 Honp sapi ens di ckkopf

( Xenoptsnah geone Y IRROSLHEStiB: 70716 1.774890146.10396 40895  3.00E-02

honol ogceptof (KK mMRNA, EdiNAe c4PROD=di ckkopf ( Xenopus

| aevi s/)JRglggwg ;%pﬁ‘de/ F&e&pr AF1 77394. 1 gb: NM 01 2242. 1

2

gb: AF1
/FL=gb: L06797 1 gb:NM_003467.1

gb:AF025375.1 gb:AF147204.1

gb:M99293.1 gb:L01639.1

Homo sapiens type VI collagen alpha 2 1.7011 5.33126 2.84458 5.91E-03
chain precursor (COLBA2) mRNA,

complete cds, alternatively spliced.

/PROD=type VI collagen alpha 2 chain

precursor /FL=gb:AY029208.1

ESTs -0.349726 3.29119 0.824929 4.11E-03
ESTs -0.903317 1.89777 -1.36429 6.84E-03
Homo sapiens hypothetical protein 2.60483 7.10633 5.55242 1.41E-02

FLJ10718 (FLJ10718), mRNA.

/PROD=hypothetical protein FLJ10718

/FL=gb:NM_018192.1

Homo sapiens Rho GTPase activating -1.10389 1.83053 -1.28521 1.28E-02
protein 6 (ARHGAPS), transcript variant

2, mRNA. /PROD=Rho GTPase

activating protein 6 isoform 2

/FL=gb:AF022212.2 gb:NM_001174.2

stanniocalcin 1 /FL=gb:U25997.1 2.41135 7.29563 6.14284 2.51E-02
gb:NM_003155.1 gb:U46768.1
Human glycophorin HeP2 mRNA, partial -0.843493 2.71108 0.233547 2.98E-04

cds. /PROD=glycophorin HeP2
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ESTs -0.801487 3.37342 2.21393 1.22E-02 ESTs -2.57626
1. 40231 0.050493 6. 60E-03 ESTs 0.499579 4.10541
wWQ 28908228, 29E- 03 Honp sapi ens bone nor phogenePCT/US2008/070418
2. 04506 6.19114 5.02927 4.98E-02 protein 2 (BW2),
nMRNA. / PROD=bone nor phogeneti c protein 2 precursor
/[ FL=gb: NM 001 200. 1 Human extracellular matrix
protein 1 0.634778 3.65829 1.37564 6.11E-04 (ECML )
MRNA, conpl ete cds. /PROD=extracellular matrix protein
1 /FL=gb: NM_004425. 2 gb: U65932. 1 gb U681 86. 1 Hono
sapi ens nucl ear receptor -1.92783 32456 1.27907
2. 99E—*6?2“°§a%?”aﬁwf§/“d12ga%f&up B, mé’ri‘ﬁé?ﬁgl (iYL 306949 6.84E-03
NRNA. JdPRURRAP®NA hypopl asi a protein

/ FL= gh—ldNM_sQ;Q%Zése%mmémhz&@Pi ens cBhb¥y73FLIZ2364 (46945 6.09E-03
|2- 2950, 1, 55900 0. 834985 02E- 03 cf ane LNGD1993,
api e

Hono s ation factor 4- 1.63466
5. 703561terﬂat21%b%°*7°ei @W‘G?S?”E“Re (ARFAL), nRNA,
| PROD=sAdDPratiyfegrdr &tfilogh:AYd ¢3689.1 4- | | ke / FL=gb: U25771 .1

gb: L3843 sdoighe oML R EfiGslra. 1 gb: BCOGRP43. 1.1H0800 45430  1.45E-04
sapi en% Emgéeng orrpl ete 0.218762 3.97514 2.45222

3. 37E- 02 Pro 6 | FL= gb: AF225426. 1Hom

sapi enSROPTHF ??ﬁ?ﬂﬂﬁlr”l‘ﬁm)cl one 0.348796 3.541 99 1.46427
1. 29E-/Bl;¥gw@®134‘6143 MRNA, conpl ete cds.

| PRODAsrfaermelandiPAD/ ifdergb: NM 0032758472 gbi ME793.3693d7  8.62E-05
gb BCO%QEQ 1 Hono sapi ens hypothetical protein

0. 9038 %§366 3.1349 2.48E-02 FLJ22471 (FLJ22471 )

NASTEPROD=hypot het i cal pr ot ei’d 8224544104 2.71543 ° 7.55E-03

/FL ngSNM 025140. 1 ESTs -0.1 205836221942 28%693 738804 3.80E-03

7. 20E-¥3sESTs, Moderately sim | ar1to1dC496937ps gr71122  2.99E-02

-2. 39013 stu%g%wr’o%omm é\utgtﬂérg 1. 696,02,:C PERIsSAN 5 6818, 3 T9E-02

(H. sapi en T) LI'M horreoboXx protein 1

66 2. SIS EBDEREESMIRE 02 (LHX1 ) , nRNA /PROD=LI M
honme o hBROD=microsomal glutathione S-

transferase 2 /FL=gb:NM_002413.1
gb:U77604.1

Homo sapiens eomesodermin (Xenopus 2.65926 6.71627 4.89839 2.76E-02
laevis) homolog (EOMES), mRNA.
/PROD=eomesodermin (Xenopus laevis)
homolog /FL=gb:AB031038.1
gb:NM_005442.1

Homo sapiens mRNA for MSX-2, 0.407211 411145 1.94529 1.35E-02
complete cds. /PROD=MSX-2
/FL=gh:D89377.1

Homo sapiens apolipoprotein A-ll -1.10237 5.10066 4.75899 1.34E-02
(APOA2), mRNA. /PROD=apolipoprotein
A-ll precursor /FL=gb:M29882.1
gb:NM_001643.1 gb:BC005282.1

Homo sapiens adenylate cyclase 8 -1.3408 112773 -2.26149 1.07E-02
(brain) (ADCY8), mRNA.
/PROD=adenylate cyclase 8
/FL=gb:NM_001115.1
Homo sapiens glucose-6-phosphate -0.193516 3.03064 0.407738 1.38E-03
transporter (G6PT) gene, GEPT-Dt

allele, complete cds
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protein 1 /FL=gb: NM 005568. 1 gb: Ul 4755. 1 Hono
sapi ens, hypothetical protein -2.431 05 0.646883 -

wQ 280012478 8. 27E- 03 M3C2865, cl one MSC: 20246  PCT/US2008/070418
| MAGE: 4635389, nRNA, conplete cds. /FL=gb: BCO1 6043. 1
ESTs -2.01523 2.16773 1.12403 1.99E-02 Hono sapi ens
oxogl utarate -0.032595 2.3997 -0.38533 1.45E-02
dehydr ogenase (Ili poam de) (OGDH), nRNA.
/| PROD=0oxogl ut ar at e dehydrogenase (I|ipoam de) /FL=gb: D1
0523. 1 gb: BC004964. 1 gb: NM 002541 .1 ESTs, V\Eakly
simlar to T32252 2.20966 5.35974 3.33255 1. 12E-0
hypot héaMesanens sueliore SUasBrse - CadMsr hablilt'Ps é?l“é%fané 37E-04
( C. el AB8YAZHoRNAs/@RPerebfatiidnef t | i p and pal ate 1. 31578
3. 5235§tr&5éé@7;&apgg@§@o@@5associ ated transnenbrane

pr ot ei 4 MRNA, conpl ete cds.
/ PROD= IMIZTE g%%%{%: 3%at e assom at ed

transn@ﬁﬁﬁ%ﬁé&béﬂzéﬁﬁu / FL=gb: BC004865. 1 Honp sapi ens
cl one gpINBO@BH#6.Hu- chat 0.09218 3.37126 1.49746
6. 46E—+Qaqorsagén@eomp4ﬂ@ma sapi eng.sbr@dBscrppdsuonsdios1  1.11E-02

act Y 1 3.22532 5. 80E-03t he
os%ﬁ]?{?h% trgs& B N%ﬂ / PROD=t r anscri pti onal

actuvaft’%}' a?mpdeltﬁecd&ffp O555HBt er / FL=gb: NM 006365. 1

gb: U498Behdert plideptetegrappetes hypot heti cal protein

-1. 38530%rr3Na’¢36b?/6L42;bZ6a9§5% 17. 36E- 03 FLJ21 195 sim | ar

to pro [ and cerberus (FLJ21 195),
é%‘%?): ypo ﬂAeFﬁ%cngpprotel n FLJ21 195 sim | ar

pr otelﬁﬁél ated to DAC and cerberué’f8=gb’” W%)ZZ%@ iWE 02

ras hotwlosgpigre netifl Bidopne frember B -2.8186 231084932 5(93  7.89E-03
0. 07188%-ndm&6&-NAUTREL=gb: AF498971 . 1 gb: NM 004040. 1

cartil slaﬁ Kl 'LVQT Ht[er%&@%ﬁrgéuao 87%%%914% 474 %4%37,9 . P842639 87603

1. 03E- enovi r us 0506
6. 9180%P35m"2’1'\h“73,%*ai°d?dER%%rL

interacting protein LIP3

putative 47 kDa protein -0.123937 3.2914 1.05247 3.72E-03
Homo sapiens protein S (alpha) 0.577604 4.00035 1.7883 7.89E-03
(PROS1), mRNA. /PROD=protein S

(alpha) /FL=gbh:M15036.1

gb:NM_000313.1

ESTs -1.63711 0.915477 -2.15328 1.83E-02
protocadherin 10 1.76718 5.1503 2.98569 2.52E-02
KIAA1511 protein 0.620278 3.86886 1.57543 1.86E-03
Homo sapiens cDNA FLJ13221 fis, 0.282785 3.44178 1.08178 1.31E-03
clone NT2RP4002075

Homo sapiens fibroblast growth factor -1.72385 2.26674 0.747239 6.86E-03

receptor 4, soluble-form splice variant

(FGFR4) mRNA, complete cds.

/PROD-=fibroblast growth factor receptor

4,soluble-form splice variant

/FL=gb:NM_022963.1 gb:AF202063.1

X75208 /[FEATURE=cds -1.36729 2.60456 1.08204 1.58E-02
/DEFINITION=HSPTKR H.sapiens

HEK2 mRNA for protein tyrosine kinase

receptor

Homo sapiens chemokine receptor 2.30557 6.72969 5.66933 3.31E-02
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19kD-interacting protein 3 (BN P3) nRNA, conplete cds.
/ PROD=BCL2adenovirus E 1B 19kDi nteracting protein 3
WO Eo9@in242¢-002697. 1 gb: NM 004052. 2 gb: UL 5 174PCT/UBN®070418
sapi ens pol ycythem a rubra vera -1.19629 2. 40987
0.93741 9.40E-03 1; cell surface receptor (PRV1 ) ,
MRNA. / PROD=pol ycyt hem a rubra vera 1; cell
surfacereceptor /FL=gb: NM 020406. 1 gb: AF146747. 1
Hono sapi ens hypot hetical protein -0.044112 3. 42017
1.80688 3. 77E-03 FLJ1 1560 (FLJ1 1560), nRNA.
/ PROD=hypot het i cal gr otein FLJ 11560 /FL=gb: NM 0251
82. 1 iMRNA2CP§'86%527 4. 36203 2. 74167 1. 52E- 02 Hono
sapi enSR@RNAe masiDRceptaBZAOB 4. 24502 2. 08129 5. 37E-04
DKFZpS#iddeApsaéfgram cl one DKFZp547H236) .
| PROD= i.cal protein Hono L2NS C [ i
(anyl R %5 B005e 3. 3065 CJSHEE: osi%(}rﬁ ogé‘&;y -78E-04
and cef¥Bral henorrhage) (CST3), URNRS /P ¢ 08104t n1-29E-02
C (‘amytiaiodameng stepurtctisin &(¢dCOer ebr aRR&43dr r h&gEpr 5.28007  2.19E-02
| FL=gbniM_ 08 9ankeSIsh 1 Moderately simlar to NFY-C
-0. 749407, . 148 9004268 2. 34E-03 (H. sapi ens) ESTs
2. 5421%% §b§%%81 %’“ﬁ%@ g 60E- 02 Honp sapi ens
si al yl ¥1'4R%Pdr ase (STHV), -0.68709 2.89586 1.50348
3. 70E- ti@norsRAAs higPRAMIysdraby| t r ansf €04698 / FL32YB6 QAPBH0. 2.11E-02
1 gb: NWtORRARAA, bmblet@dssapi ens SGZNA beta i sof orm
-1.155 13989, 439 4.55E-02 nRNA, partial cds.
/ = | - : .
/ng%%m%bet a”tY%r%L?%rorﬁ no sapi ens hypot heti cal
pr ot ei D 4. . . -
i'A-=P> 401654, 80138 3. 15205 2. 63E-02 FLJ1 2838
(FLJ1 EX8388YodemtRMAMigrRROD=hypot het-1.¢@d58 pr ot-643a1 F.P371  3.37E-02
12838 Alch3gimANMLOMBAAMILLSEIONMD Sapi ens sol ute carrier
0. 403796, 242 38RTAMNAABA3 1. 78E- 02
WARNING ENTRY (H.sapiens)
Homo sapiens arrestin, beta 1 (ARRB1), -0.158844 241791 -0.40915 1.12E-02
transcript variant 1, mRNA.
/PROD=arrestin beta 1, isoform A
IFL=gb:BC003636.1 gb:AF084040.1
gb:NM_004041.2
ESTs -1.34399 1.80279 -0.44529  1.60E-03
Human mRNA for pro-alpha 1 (1) 0.85982 4.1935 2.15657 1.09E-02
collagen 3end C-term. triple helical and
C-terminal non-helical domain.
/PROD=pro-alpha 1 (Il) collagen (313
AA; AA 975-271c) IFL=gb:NM_001844.2
Homo sapiens hypothetical protein 1.47773 442479 2.00326 1.16E-03
DKFZp564B052 (DKFZp564B052),
mRNA. /PROD=hypothetical protein
DKFZp564B052 /FL=gb:NM_030820.1

testis enhanced gene transcript (BAX -0.695228 2.99328 1.31679 1.17E-03
inhibitor 1)
Homo sapiens fasciculation and 1.86433 4.71354 2.20315 8.62E-05

elongation protein zeta 1 (zygin I)
(FEZ1), transcript variant 1, mRNA.
/PROD=zygin 1, isoform 1
/FL=gb:U80060.1 gb:U69139.1
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(SLC25A1 8) nRNA, conplete cds; nuclear gene for
m t ochondri al product. /PROD=solute carrier

WO Eiosginz428/008285. 1 Kl AA0346 protein - 1.34736PCT/ASB0&070418
1.41497 3.90E-03 Human cl one 23826 nRNA sequence
1.80782 4.07112 1.44315 2. 28E-04 Honp sapi ens receptor
tyrosi ne ki nase- 1.53333 4.73839 3.05612 1.63E-02 |ike
orphan receptor 2 (ROR2), nmRNA. /PROD=recept or
tyrosi ne kinase-like orphan receptor 2 /FL=gh: M07639.
1 gb: NM 004560. 1 Honp sapi ens MYC-associ ated zinc
-0. 055569 2.67075 0.511292 2.63E-02 finger protein
(pur i r®NH-AU'MP t ranscription factor) (MAZ), nmRNA
| PRODHAVG-sag®e oiatik @etaliopmigingsenger -0.298504 3.44582 1.8336 4.80E-03
pr ot ei ﬁ(@%ﬂrmqr’@EM' @@risanscri ption factor)
/ FL=gb 3. 1 Honp sapi ens cDNA
FLJ3008 %ké&mé?%%%!ﬁ%gg%%% 1.12499 1. 12E-04 cl one
BGGL 1P00080stenidafdEo33 i | ar to POLYHOVEOTI C- PROXI MAL
CHROVIRINN_ PRETEI N. Honp sapi ens el ongati on of very
| ong 0hePR99(BatSprdSdidank. 50802 2. 59B3HB Clodbarod ad d7¥12  4.31E-02

aci ds %%:}F{ %g SHR4El 03, yeast)-like 2 (ELOVL2),

nRNA/ ation of very long chain fatty
aci ds (N ?:51 ~ SUR4EI 03, yeast)-like 2 /FL=gb: NM 01
7770. Hddorrerisagicéns (fehgruotedi n- 0OBEAESI Ng3.70716 GEBPR  1.76E-03

1. 4699%%moldg 2%&Y), BROXE- 02 hornone (TRH), nRNA

| PROD= ng hornone /FL=gb: NM 0071
17.1 F%E‘Mﬁ%\fe&ﬁ# {enb &J (?‘1%% to A46302 PTB- 0. 894051 4.21

835 2. *6’9‘8'8@51@-5’?@%753%13300 ated splicing factor, |ong
f or m (d:NVaPIRBHEY) JbHAMBAEM.CI enb gene for errbryonl c
1.348%sTs1 1354 4.03961 1.61 E-02.s0y@8i n abical iML303 1.22E-02

l'ight Q’r@i n, pronoter and exon 1 ;g% sap 10 50493 6.60E-03

m crosem noprotein, -2.37904 1. 31
2 46E-BJS 499579 410541 239934 4.29E-03

Homo sapiens bone morphogenetic 2.04506 6.19114 5.02927 4.98E-02
protein 2 (BMP2), mRNA. /PROD=bone

morphogenetic protein 2 precursor

/FL=gb:NM_001200.1

Human extracellular matrix protein 1 0.634778 3.65829 1.37564 6.11E-04
(ECM1) mRNA, complete cds.

/PROD=extracellular matrix protein 1

/FL=gb:NM_004425.2 gh:U65932.1

gb:U68186.1

Homo sapiens nuclear receptor -1.92783 2.32456 1.27907 2.99E-02
subfamily 0, group B, member 1

(NROB1), mRNA. /PROD=adrenal

hypoplasia protein /FL=gb:NM_000475.2

Homo sapiens cDNA: FLJ23067 fis, -2.25626 1.95987 0.882498 6.62E-03
clone LNG04993.
Homo sapiens ADP-ribosylation factor 4- 1.63466 5.70351 4.48037 1.90E-02

like (ARF4L), mRNA. /PROD=ADP-

ribosylation factor 4-like

/FL=gb:U25771.1 gb:L38490.1

gb:NM_001661.1 gb:BC000043.1

Homo sapiens HT016 mRNA, complete 0.218762 3.97514 2.45222 3.37E-02
cds. /PROD=HT016 /FL=gb:AF225426.1
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beta- (MsSMB), nRNA. /PROD=m croseni noprotein, beta-
/ FL=gb: NM 002443. 1 Hono sapi ens cDNA FLJ1 1390 fis,

wa 2008942429 . 02889 0. 364373 O OCE+00 cl one HEVBARCTDOSHBL/070418

, Wweakly simlar to ZINC FINGER PROTEIN 9 1. ESTs,
Weakly simlar to ALUB_HUMAN 2. 76608 6.07949 4.57766
1. 93E- 02 ALU SUBFAM LY SX SEQUENCE CONTAM NATI ON
WARNI NG ENTRY (H. sapi ens) Honb sapi ens cDNA FLJ1 381

fis, -2.92389 0.51 764 -0.85322 8. 08E-03 cl one THYROL

000279 Honp sapi ens, am nol evulinate, delta-, 1.3099

4.44525 2.76918 7.69E-03 dehydrat ase, clone I\/[;‘C 057,

MRNA, EIRFPRENS teRRMe IR ani nol NP1 Mat e3-54&y t x1o427

dehydrMé@se3/mmNAgbonBERC8977. 1 gb: ML 3928. 1

gb: NM PREO3%pombaliem sapi ens ki dney-specific 1.91929

5.0891 9 198 menbrane protein NX-1 7
L bl\lﬁ}l cﬁ)§27g }}VIEE@%: P

MRNA, ki dney-speci fic nenbrane

0

1.29E-03

pr ot ei HGRO%CY! / FL=gb: AF2291 79. 1 Hono sapi ens al pha

2, 8- -HombGBAds Ayr3BEBY pted5469 4. GBI  4.65366 3.1349
si al yl gluansf erase1iRRw. conpl ete cds. /PROD=al pha

2, 8-si 1 L43494. 1 gb: D26360. 1

gb: Lsgéé#gp%&éﬁﬁ%@%%ég%ig? tyrosi ne

3- nondbXyERMA

8. 01 B8 npnooxygenase acti vati o2¢p6dt ei AP4289 8738304

pol ypefuts Modbiam) simdd tIts060aIgdi ac apeMsi norgaa(&leat1 %4495

- 0. 002&% @353? 4x) 1. 98688 3.44E-02 protein (CARP
ﬁd%: i

Iac ankyrin repeat _protei
NN 1HZ5E0 M meSpt BHEN dor cupP ABEE NEBA2HT#6 0 Er6e
754 4. 0881, MRN3. F80DEAM gorg8Ex03 nRNA. / PROD=por cupi ne
| FL=gbsrAe31/FrpRim dosgés./AF31 7058. 1 gb: NM 022825. 1
col | ag(%qm;%ge V, alpha 1 1.5875 3.98844 1.66569

1.17E-
Homo sapiens, hypothetical protein -2.43105 0.646883 -1.50617

MGC2865, clone MGC:20246

IMAGE:4635389, mRNA, complete cds.

/FL=gbh:BC016043.1

ESTs -2.01523 216773 1.12403
Homo sapiens oxoglutarate -0.032595 2.3997 -0.38533
dehydrogenase (lipoamide) (OGDH),

mRNA. /PROD=oxoglutarate

dehydrogenase (lipoamide)

/FL=gb:D10523.1 gb:BC004964.1

gb:NM_002541.1

ESTs, Weakly similar to T32252 2.20966 5.35974 3.33255
hypothetical protein T15B7.2 -

Caenorhabditis elegans (C.elegans)

Homo sapiens, cleft lip and palate 1.31578 3.52357 0.556735
associated transmembrane protein 1,

clone MGC:10593, mRNA, complete

cds. /PROD=cleft lip and palate

associated transmembraneprotein 1

/FL=gbh:BC004865.1

Homo sapiens clone TUA8 Cri-du-chat 0.09218 3.37126 1.49746
region mRNA
Homo sapiens transcriptional activator of 0.666391 4.50481 3.22532
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/ FL=gb: D90279. 1 gb: NM 000093. 1 gb: Mr6729. 1 Hono
sapi ens forkhead box F2 - 1.54469 1.02305 - 1.115 17
WG 20881038 (FOXF2), nRNA. / PROD=f or khead box F2PCT/US2008/070418
/| FL=gb: UL 3220. 1 gb: NM 001452.1 PTPRF interacting
protein, binding -1.92021 3.74378 2.77277 2. 10E-02
protein 2 (liprin beta 2) Honp sapiens PROL 957 nRNA,
1. 68941 5.30311 4.22705 1.43E-02 conpl ete cds.
/| PROD=PRO 957 /FL=gb: AF1 16676. 1 Hono sapi ens
hypot heti cal protein O 564613 5.98527 5.24692 2. 85E-02
FLJ23514 FLJZSS&W% / PROD=hypot heti cal protein
FLJ 23502 orrensen@irePt . 1 Hono sapi ens NRNA: cDNA
- 1. 8089RON=1BGEARCR SABOOY R c47E- 02 DKFZp586G21 20

(fromfsé Do ZPDaA Gaske20) ; conpl ete cds.
%g t| cal protein /FL=gb: AL1 36924.1 Cl uster
I ncI

*Human FK-506 0.615619 3.478 1.66132
1. 54E—'@Z‘Oﬁf"ﬁ‘iﬂ‘ﬁﬁ@o}BFtﬁf'éfof‘F'”honol ogue 3 FRBP3BFCARRG3%63  7.36E-03
conpl eflg21gehssinivds mPEkhlslded207) / gb=L37033 / gi =965469
| ug=Hspaclahd4&berds (BNZh o6, ARNAESTS - 0. 004009 3. 63657

2.6135 apol i poprotein CI

2 aodtrdd %%6’%@%%@%5%%65 02 (APCCL ) , nRNA.

/| PROD=X{PBI 'P pBfsinestatsic i ®2G 2" r ecur sor / FL=gb: NM 001 645. 2
ESTs 1ceB8G3G5LZupdBMN 02261, 83641 1. 39E- 02 Honp sapi ens

CDNA Fbdi@ARBRE gdne Samily, BePBOB2 - 0. 48A23181- 2. D09 0.071885 1.86E-02

1. 46E- 0 Hono sapi ens, cI one

| MAGE: g%(?g’*%§976q§§§§8@ﬂ§4%§4923 0.79451 3 1. 82E- 02

nRNA, FAPET BKERIEe b sapi ens pdttati*de s?é778?0987243 1.03€-03
r educt Reye sipigE 8572aden8V8YEB 47833 B.3BPE- 046.5ROY 544746  1.79E-03

( TM7 SFR)D- mBNetmgcb%mmlee(BmPE)ds. / PROD=put ati ve sterol

reduct d HL=gb: AF096304. 1 nucl ear factor of
g EﬁPolype ptide 2.91463 6.48938 5.4781 2

1 97E—’5§ JEEERIAREEMB IHPB- cel I's i nhibitor, al pha

interacting protein 3 /FL=gb:AF002697.1

gb:NM_004052.2 gb:U15174.1

Homo sapiens polycythemia rubra vera -1.19629 240987 0.93741 9.40E-03
1; cell surface receptor (PRV1), mRNA.

/PROD=polycythemia rubra vera 1; cell

surfacereceptor /[FL=gb:NM_020406.1

gb:AF146747.1

Homo sapiens hypothetical protein -0.044112 3.42017 1.80688 3.77E-03
FLJ11560 (FLJ11560), mRNA.

/PROD=hypothetical protein FLJ11560

/FL=gb:NM_025182.1

plexin A2 0.930527 4.36203 2.74167 1.52E-02
Homo sapiens mMRNA; cDNA 1.37193 424502 2.08129 5.37E-04
DKFZp547H236 (from clone

DKFZp547H236). /PROD=hypothetical

protein

Homo sapiens cystatin C (amyloid 2.08601 5.30525 3.51965 2.20E-03
angiopathy and cerebral hemorrhage)

(CST3), mRNA. /PROD=cystatin C

(amyloid angiopathy and

cerebralhemorrhage)

/FL=gb:NM_000099.1
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/ FL=gb: NM_020529. 1 gb: BC002601 . 1 gh: BC0O04983. 1

gb: M69043. 1 hypothetical protein FLJ 12666 0.21 5767
W@209022498 1. 40459 1.91 E-02 Honp sapi ens ect odeCTvEB2008/070418

dyspl asia 1, 0.796627 4.22895 3.07833 1.01 E-02

anhidrotic (ED1 ) , nRNA /PROD=ectodernmal dysplasia

1, anhidrotic /FL=gb: AF060999. 1 gb: NM 001 399. 1

gb: AF040628. 1 gb: AF061 189. 1 gl ycoprotein MBA
| FL=gb: D49958. 1 0.274378 3.59045 2.3278 2. 64E-02 ESTs

1.04714 3.87608 2.12752 3. 75E-02 ESTs -
simlar to Kl AAl
6t ei AR s%‘?@ns? 34E-03

-0.35043 1. 88E-03 ESTs, Wakl

0. 925570 Vodaraie gmiar YRHHT 2. 65E. G40

1. 48489 1 371

put at i WMeamghskDa protein 0.1 56484 2.78771 0.861726
2. 60E-@&sHomo sapi ens hypot heti cabspugt ei 575001 5962 2.60E-02

4. 847 32835 32

IR Vi o T R AR
0. 13702@“‘”2%@""@68%@9%2 O OCE+00 conpl ete cds.
| FL=gbFxB0Y8®B8G! ghINNHOAE#S& &pi ens hexabrachi on (tenascin

3. 9686?0& sBfiené 22N BRBIdofctm 39E- 02 1558yt Ot @¢dobd ) 1.43kBB) 1.55E-02

Lot VBT R R RO R0, Lroms sapi ens P41 0

(PI GL B°"RRNA, 0.1 29454 2.8601 3 1.09765 1. 16E-03
conpl dﬂ@%d@enshmmﬂlpglelrﬂ | FL=gb1AF059614.80138 ght52F=012.63E-02

0314. AJghsNM.A93633rNA. gb: BCD0041 8.1 gb: AF005381 . 1

4. 4998’?&58@"%@8%&6'MJ B

tyr 0Si rﬂj@l&hé%ﬁcﬁ nﬁt%ggmgl proE{BNA

3.89026 6.43752
transcript variant 1, nRNA

| PROD=ETHBYMA'284Ti's0f or m 1 / FL=gb: DOO51 0. 1

gb: JOIHTB savier stNE GOk 155. 2 Hono 0#4@pioens 212985 -1.10043

pr ot 0- BncBgeARUA B8984e 4s92901 3. 61 665 1. 84E-02

/ PROD=c- ner

pr ot o- oncogene tyrosi ne Ki nasé / FL=gb: NM 006343. 1

/PROD=solute carfier
/FL=gb:AY008285.1

KIAA0346 protein

Human clone 23826 mRNA sequence
Homo sapiens receptor tyrosine kinase-
like orphan receptor 2 (ROR2), mRNA.
/PROD-=receptor tyrosine kinase-like
orphan receptor 2 /FL=gb:M97639.1
gb:NM_004560.1

Homo sapiens MYC-associated zinc
finger protein (purine-binding
transcription factor) (MAZ), mRNA.
/PROD=MY C-associated zinc finger
protein(purine-binding transcription
factor) /FL=gbh:D85131.1
gb:NM_002383.1

Homo sapiens cDNA FLJ30081 fis,
clone BGGI12000693, weakly similar to
POLYHOMEOTIC-PROXIMAL
CHROMATIN PROTEIN.

Homo sapiens elongation of very long
chain fatty acids (FEN1Elo2, SUR4EI03,
yeast)-like 2 (ELOVL2), mRNA.
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-1.34736
1.80782
1.53333

-0.055569

0.677905

0.099979

2.49605 1.41497
4.07112 1.44315
4.73839 3.05612

2.67075 0.511292

3.33728 1.12499

3.23372 1.50802

1.78E-02

3.90E-03
2.28E-04
1.63E-02

2.63E-02

1.12E-04

2.59E-03



gb: U08023. 1 Honp sapi ens caspase-|i ke apoptosis
0.4341 99 5.04863 5.21 67 2.46E-02 regulatory protein

wa@2qooloaa4pd nRNA, alternatively spliced, conpl eP€T/T8R08/070418

/| PROD=caspase-|i ke apoptosis regulatory protein 2

| FL=gb: AFO05775. 1 Human enbryoni c nyosin al kali |ight

1.941 7 1 5.24959 4.11475 2. 11E-02 chain (M.Cl ) nRNA,

conpl ete cds. /FL=gb: MB61 72. 1 gb:M41 2 1.1

gb: NM_002476. 1 Honmp sapi ens phosphati dylinositol -
34876 4.1 2788 2.46657 3.66E-03 phosphate 5-kinase,

beta (Pl P5K1 B), nRNA.

/ PRCDJBHQQI?!?QW'%[WV‘?%@W‘Q%F'”4 phosphat e 5- ki nase,

t ypel , fattyetigs (FENIEGH SNRHOG3558. 1 Honb sapi ens nRNA;

cDNA Jyegﬁﬂ.ﬂg,gm;’gﬁ&@/ﬁoﬁyﬂﬂqzss 2. 92E- 03 DKFZp434E082

(misc i PRSI BTG 3 Oaaa o BaE o5 ot iy oo2E 02
DuchenE"RAHRBEAISA t ypes), includes DXS142, DXS1 64,

DXS206PROXIBBO0pIEXE239,hodXB268, DXS269, DXS270, DXS272
( DVD) , /rtdggR@cCaol pitz.1var i ant Dp427p2,

IR a2, ey g et e

1.51 @?CBteésFéC'Man ¥Bnpl et e cds. / PROD=Unknown
( pr ot eHsadiers) MGC: 14801 ) / FL=gb: BC0O05997. 1 Hono
sapi ensunfay pRt hebiged forRmely&iidl - 0. 290244 2. B4iks8 o3ddl 1.61E-02

T FLogn B TR R kR 8501 o) 1’ ESTe. H ghly
simlaf®tb AF2291 72 1 -0. 475471 1.94826 0.00241 7

5. 28E- i@ ockriens micdsemipopsitan. (H. sapi-8AEP4 Hono!- YAPP-649815  2.46E-02
sol Ut evegaMSMVE), nframi |y 9 0. 047487 2.80601 1.19645

2. 80E- Oéﬁ@&&%% n.exchanger), isoform5
(SLCQA fgb N 2ada ute carrier
Homo sapiens cDNA FLJ11390 fis, -1.12944 2.02889 0.364373 0.00E+00
clone HEMBA1000561, weakly similar to
ZINC FINGER PROTEIN 91.
ESTs, Weakly similar to ALUS_HUMAN 2.76608 6.07949 4.57766 1.93E-02
ALU SUBFAMILY SX SEQUENCE
CONTAMINATION WARNING ENTRY

(H.sapiens)

Homo sapiens cDNA FLJ13810 fis, -2.92389 0.51764 -0.85322 8.08E-03
clone THYRO1000279

Homo sapiens, aminolevulinate, delta-, 1.3099 444525 2.76918 7.69E-03

dehydratase, clone MGC:5057, mRNA,

complete cds. /PROD=aminolevulinate,

delta-, dehydratase /FL=gb:BC000977.1

gb:M13928.1 gb:NM_000031.1

Homo sapiens kidney-specific 1.91929 5.08917 3.44968 ©6.91E-03
membrane protein NX-17 mRNA,

complete cds. /PROD=kidney-specific

membrane protein NX-17

/FL=gb:AF229179.1

Homo sapiens alpha 2,8- -1.10548 2.36359 1.05469 4.63E-03
sialyltransferase mRNA, complete cds.

/PROD=alpha 2,8-sialyltransferase
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famly 9 (sodiunmhydrogenexchanger), isoform5 /FL=gh:
AF1 11173. 1 gb: NM 004594. 1 Hono sapi ens
wo-3Esopbkageal cancer- -0.1 2881 4 3.1 7069 2. ROWPRR2008/070418
1. 54E-02 rel ated gene-codi ng | euci ne-zi pper notif
(FEZ1 ) , nRNA. / PROD=F37Esophageal cancer-rel ated
gene- codi ngl euci nezi pper notif /FL=gb: AF1 23659. 1
gb: NM 021 020. 1 Honp sapi ens dei odi nase, -0.1 36937
5.08366 4.22897 1.41 E-02 iodothyronine, type Il
(DI A3), nRNA. /PROD=t hyr oxi ne dei odi nase type |11
/ FL=gb: NM 001 362. 1 gb: S79854. 1 Honob sapi ens
i nsul i/ﬁLﬂQFk”é”“%“rkﬂM[}%ﬁ?ﬁgétor 2.61 26 5.1 3945 3.30402
9. 72E-d43picndongMmoateiln 6 (1 GFBP6), mRNA,
; ELqubyeﬁw irﬁb‘n%d')x@n%%obff(n@ﬂ T E.bg@cg BgSgy@ti £i 460658  8.01E-03
=gh: : : : gb: :
gb: NM_%%%%?%%%?C&%%ED%%& 68%5 U2 small nuclear -0.821
533 1.7¥PHEYF 0. 09651 2 4. 72E-02 ri bonucl eoprotein
auxi | i amp shrigts cardiéGBloD) rep&dR AF65) 0.00RIA. /| PREBEE-UU0868fa| B.44E-02
?gﬁl egfrotéilh mnuphqemnﬂgi@iaaarawi i «'ﬁryf aﬁtor (|65kD) ,
=ghb; NV no sapi ens hypot hetical protein -
1. 1146‘?%@‘%2@%‘6 . 394686 9. 09E- 03DKFZp434F031 8
( DKFZPRS48R)%10183°"- TnRNA.  / PROD=hypot heti cal protein
DKFZp4341e38dier8 périilping BB, 03081 7. 1.5HEAD SaPidéhs3 BABE 9.86E-03
MRNA fernA etroD=fbrd8ird3 3.1 3284 1.44588 4.99E-04 site
APP cl gayj. N 4 conpl ete cds.
/ pmﬁ%}%%ﬁf@%&%ﬁ?@%@ﬂng enzyme |-476
| FL=gb?*ABbS%43%" 1 ESTs, Weakly similar to ALUCIHUVAN
1. 0795Dllage6be BAlpPa 71 93 2. 11E- 02 1.5875 AL BOFBRASPEEE9  1.17E-03
VARNI NG -BGND&RY¥74.1 §o:NNH.osees.€ns) Honp sapi ens nRNA f or
KI AAO8 78, #0,4432037 1.97736 0.073246 3.37E-02 protein,
' cgs.

partia /| PROD=KI AAO876 protein
Homo sapiens forkhead box F2 -1.54469 1.02305 -1.11517 ©6.95E-03

(FOXF2), mRNA. /PROD=forkhead box
F2 /FL=gb:U13220.1 gb:NM_001452.1

PTPREF interacting protein, binding -1.92021 3.74378 2.77277 2.10E-02
protein 2 (liprin beta 2)
Homo sapiens PRO1957 mRNA, 1.68941 5.30311 4.22705 1.43E-02

complete cds. /PROD=PRO1957

/FL=gb:AF116676.1

Homo sapiens hypothetical protein 0.564613 5.98527 5.24692 2.85E-02
FLJ23514 (FLJ23514), mRNA.

/PROD=hypothetical protein FLJ23514

/FL=gb:NM_021827.1

Homo sapiens mMRNA; cDNA -1.80897 1.69722 0.523009 2.47E-02
DKFZp586G2120 (from clone

DKFZp586G2120); complete cds.

/PROD=hypothetical protein

/FL=gb:AL136924.1

Cluster Incl. L37033:Human FK-506 0.615619 3478 1.66132 1.54E-02
binding protein homologue (FKBP38)

mRNA, complete cds /cds=(140,1207)

/gb=L37033 /gi=965469 /ug=Hs.173464

/len=1613

ESTs -0.004009 3.63657 2.61352 4.29E-02
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Hono sapiens nRNA for protein- 0.1 60986 2.7571 3
1.041 72 2.1 1E-02 tyrosine kinase, conplete cds.

WO BR@DIe®t ei n-tyrosi ne ki nase / FL=gb: U05682. RCT/DSIDN8/070418
751 7.1 gb: D50479. 1 KI AA0O41 8 gene product -0.677643
1.831 34 0.034385 1.45E-04 Hono sapi ens
phosphof ruct oki nase, 2.039 4.51 747 2.70388 1. 28E-03
liver (PFKL), nmRNA. /PROD=phosphof ruct oki nase, |iver
/ FL=gb: NM_002626. 1 gb: BC004920.1 gh: X1 5573. 1 Hono
sapi ens enol ase 2, (ganna 2.60624 5.37458 3. 92621
3.17E- 03 neuronal) (E [) MRNA. / PROD=enol ase
( ganmeOTREAR VR AP PPIedh: NM 001 99549%4 gbS B@é@fﬁ?ﬁgﬁ 2.16E-02
gb: M22BROC1)ImRiGPROBparelipsP#B036 NRNA, conpl et e
- 0. 503@B¢}eoaps§r5ﬂagb v @R72s4823. 61 E- 02 cds. / PROD=AD0O36

| FL=g £F260333. 1 ESTs -2.07933 1;}%%![55_ 493321%3%%541 1.39E-02

2. 39E- Hono sapi ens keratin 19
G Sa5 s o0 9L NI A, I-PREFEK o) 74P 10071 1.46E.02

| FL=gheldNk/FOBEF20®B 7881 gb: BC002539. 1 pl ei onor phi ¢ adenona
gene- |Hc}ﬁ%s&puenQ RASIKRASELRBHO2 0. 2204634 4. 244083 0B04513  1.82E-02

| FL=gb Hono sapiens, Simlar tollpase
pr ot ei nmp@g%ﬂai%%m 1.9994 0.961 706 1.89E-02cl

VGC. 26000 HtAPIRERBFET Ve, | PROPEET m | ot 760 4478555 97E0S
pr ot ei $R-1 FMZZEL) NRNB.206FGe cdb. gb: BCO01 698. 1 C uster
I ncl . /ABOO-23Ade urpadUaBNsR21 15679 4. 91 332 3. 47797

7. 39EE{8%% ;g #A0346 gene, part| al cds /cds=(0, 4852)
/ gb=AB00Z344 7 gi =2280479 / u . 10391 5 /| en=61

1
a ust eteiPH@ter "t‘?@%@ puviehacts sl HOM0%. 12%48988 45”2@22361 97E-02
2. 66558nd erh@Ee0PB-salpintipitor, @'@MA\, 3 end /clone=l MAGE- 301
402 | ckopenenesdo/1 gbBsdBRelS / gi =1 243636 /ug=Hs. 22483

/1 en=5 b q\” gjlaqha 2.991 08 5.46095 3.76442 1.31
E- 03 E%‘IB 4&2 Vsimlar to Z 132 HUVAN 1. 04865

3. 65908P3eie! Ff%‘%'” SLIA%EC 02 Z1I NC FIONGER' PROTEIPRP 1340459 1.91R-02

( H. Sarjﬂm}aplens ectodermal dysplasia 1, 0.796627 4.22895 3.07833 1.01E-02
anhidrotic (ED1), mRNA.
/PROD=ectodermal dysplasia 1,
anhidrotic /FL=gb:AF060999.1
gb:NM_001399.1 gb:AF040628.1
gb:AF061189.1

glycoprotein MBA /FL=gb:D49958.1 0.274378 3.59045 2.3278 2.64E-02
ESTs 1.04714 3.87608 2.12752 3.75E-02
ESTs -1.48489 1.371 -0.35043 1.88E-03
ESTs, Weakly similar to KIAA1330 -0.925232 241149 1.18187 2.65E-03
protein (H.sapiens)

putative 47 kDa protein 0.156484 2.78771 0.861726  2.60E-02
Homo sapiens hypothetical protein -0.595622 4.84785 3.94683 3.34E-02
FLJ32835 (FLJ32835), mRNA.

/FL=gb:NM_152506.1

Homo sapiens GS1999full mRNA, 0.137029 2.75189 0.849942 0.00E+00
complete cds. /FL=gb:AB048286.1

Homo sapiens hexabrachion (tenascin 3.96862 5.66572 2.85391 1.39E-02

C, cytotactin) (HXB), mRNA.
/PROD=hexabrachion (tenascin C,
cytotactin) /FL=gb:M55618.1
gb:NM_002160.1
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Hono sapi ens core histone 1.67293 4.73906 3.6621 2
3. 62E- 02 macr oH2A2. 2 ( MACROH2A2) , nRNA. / PROD=core

wohzebong28macr oH2A2. 2 / FL=gb: AF1 5 1534. 1 gb: NMOT/US2008/070418

18649.1 ESTs -0.1 4641 3 2.69334 1.39451 1.02E-02

Human rho GDI nRNA, conplete cds. 0.01 9358 1.75075

-0.651 55 1.85E-02 / PROD=human rho GDI /FL=gb: M7579.

1 gb: D1 3989. 1 gb: NM 004309. 1 heat shock 9CkD

protein 1, al pha 1.69225 4.20576 2.60887 2. 10E-02 Hono
sapi ens BTB (PQZ) domain 1.10085 3.7628 2.32464

1. 85E-02 containing 2 (BTBD2), nmRNA. /PROD=BTB (PQZ

domai HEwEREAFIRY &'C?@me NM 0 %17%87. 1280 sBpFens 16503
mandas®@mplate kenfRPBFRiG100. 1 48053 2. 58361 1. 2296

1. 57E- P2 gpRNAos 6 arphediesads. / PROD=mandasel i n | ong

form /{LNM;Q ﬁgﬁ%@%"“}i?' ghal transducer and

activ 90254 0.560225 8. 83E-04

t ransc¥iHPi6H B (acut e- phase response factor) Homp

sapi eriéprﬂoysam@@ween antiNged), 6 0. 866388126 4. 984882 4499R1642.81E-04
2. 78E-R2shgmilaf, mkogus E (LYBE), nRNA.

/ PROD=, en 6 conplex, locus E
/ FL= gb%‘g@%%ew“%' BRI 002346, 1 gb: U56145. 1 ESTs -

1. 246358054 g‘f)’%ﬁmé 16 4. 05E-02 Honmp sapi ens,
cl one doNIANGRUZ 71 5, -2.5081 6 1.81 1.52693 2. 63E-02
MRNA.  GdmsSshBdns Ll prothBROZR44: Human 78daNA 14 8507 83 .dhe€bl 1.84E-02

333 3. 7 or Kl AA0346 gene, partial cds
g%ﬂ%e ZSG](M%’%% A4 | gi =2280479 /ug=Hs. 10391 5

/I en GTR‘?DT ”i%ﬁ’ﬁt%a??fg%ﬁéy“?i”ﬁged (Drosophila)-1like
4. 233 IkirasegFIAGT-RY ®EHMZ403 5. 12E- 03 (sea urchin fascin
honol ogdoisckzeh (SNL), nRNA. /PROD=si nged

Dr osqp | infa i Kk
| PLogb eaBhiss 1SRRGl VP [gaBlt 1 Barer 2eece2
gb: Uogfs%atowrotem 2 (clrp) mRNA

alternatively spliced, complete cds.

/PROD=caspase-like apoptosis

regulatory protein 2 /FL=gb:AF005775.1

Human embryonic myosin alkali light 1.94171 524959 411475 2.11E-02
chain (MLC1) mRNA, complete cds.

/FL=gb:M36172.1 gb:M24121.1

gb:NM_002476.1

Homo sapiens phosphatidylinositol-4- 1.34876 412788 2.46657 3.66E-03
phosphate 5-kinase, type |, beta

(PIP5K1B), mRNA.

/PROD=phosphatidylinositol-4-

phosphate 5-kinase, typel, beta

/FL=gb:NM_003558.1

Homo sapiens mMRNA; cDNA 1.36443 4.34866 2.94283 2.92E-03
DKFZp434E082 (from clone

DKFZp434E082)

Homo sapiens dystrophin (muscular 1.40427 441881 3.04441 1.83E-02

dystrophy, Duchenne and Becker types),
includes DXS142, DXS164, DXS206,
DXS230, DXS239, DXS268, DXS269,
DXS270, DXS272 (DMD), transcript
variant Dp427p2, mRNA.
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Honmo sapi ens nRNA; cDNA -2. 72593 1.58998 1.27994

4. 54E- 02 DKFZp586L01 20 (from cl one DKFZp586L01 20).
Whleom/0sHps ens it ogen-acti vated protein 0.64798dT1/US2008/070418

3. 46459 2.28644 6. 65E-03 kinase 10 (MAPK1 0), nRNA.

/ PROD=ni t ogen- acti vated protein kinase 10

/ FL=gb: U07620. 1 gb: U3481 9.1 gb: U34820. 1

gb: NM 002753. 1 Honp sapi ens transnenbrane tyrosine

-0. 006089 2.96035 1.93237 7.69E-03 ki nase nmRNA,

con‘pl ete cds. /PROD=tyrosine kinase /FL=gb:L08961 .1

Mo sapi ens MRNA; cDNA 2. 83663 5.30784 3. 79206

6. 22E/6§0WWBW278’6 sePibm cl one DKFZp762HL 85)

t yr osi/AlegBNMDIMOOIRY genaset r ypt ophan 5- 3.48271 6.1 9368

4. 925562 s3ddes WdneMBoaxgegenase acbhioyati onsz pdeod e 5105L1 8656-04

> 2 ho o G BRI (omcrone

DKFZp488ROES V6148 értl al cds ESTs, Weakly simlar to

ALUFJ HEJMQNBCO%QQI3247 1.75349 0.587598 2. 11E-02 !'!!!

ALU CLigsa skpidhdRNoEscRNDRN ! I'! (Hoamiagns) 2udoro oepeab.ose-03

associ I 2 2.15771 4.691 27 3.27451
%(g)ﬁéSGW(L 15691 nﬁﬁ%

2. 63E- CDNA 4. 49405 7.38448

6. 3347’5‘-'9b§§(ﬁ7?§1l§kﬁﬁb“5%ﬁ1?11 672 (from cl one DKFZp564K1
672); Edsthigly spds.to ARRDDZMypot hetOidced71 pr ot 84846 ESP417  5.28E-03
-0. 1 84d1ZwyasinkHR36ehs 0. 554696 1. 15E- 02 Honp sapi ens

bHLH f 3&’% p.éﬂ@%ﬁﬁ&aﬁ&é@i 40723 0274%900131%63?5 Ras  2.80E-03

(LOC5 HLH f act or

| FL=gbStMmpeosTerchapogihs¥et 8791 . 1 Hono sapi ens
guany| @teAy vR¥A€PR@R=FdURdarr 1. 95339 0. 684983 3. 38E- 03
act i vahmily 9lBdiumBidiogénxdh&ddeipl B), nMRNA. / PROD=guanyl at e

cycl as; at.o etina) /FL=gb: M51 74. 1
gb: NM SaEsLe %b Aehigthes "
~gb:NM oo45941

Homo sapiens F37Esophageal cancer- -0.128814 3.17069 2.10422 1.54E-02
related gene-coding leucine-zipper motif

(FEZ1), mRNA. /PROD=F37Esophageal

cancer-related gene-codingleucine-

zipper motif /FL=gb:AF123659.1

gb:NM_021020.1

Homo sapiens deiodinase, -0.136937 5.08366 4.22897 1.41E-02
iodothyronine, type Il (DIO3), mRNA.

/PROD=thyroxine deiodinase type Ill

/FL=gb:NM_001362.1 gh:S79854.1

Homo sapiens insulin-like growth factor 2.6126 513945 3.30402 9.72E-04
binding protein 6 (IGFBP6), mRNA.

/PROD-=insulin-like growth factor binding

protein 6 /FL=gb:BC005007.1

gb:M62402.1 gb:BC003507.1

gb:NM_002178.1

Homo sapiens U2 small nuclear -0.821533 1.81533 0.096512 4.72E-02
ribonucleoprotein auxiliary factor (65kD)

(U2AF65), mRNA. /PROD=U2 small

nuclear ribonucleoprotein auxiliaryfactor

(65kD) /FL=gb:NM_007279.1

Homo sapiens hypothetical protein -1.11464 1.81375 0.394686 9.09E-03
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KI AA091 8 protein - 1.39708 0.961 939 -0.57499
1. 40E- 02 Honp sapiens nRNA for KIAAL 16 1 0.781 796

w@28284824 . 98143 6. 60E-03 protein, partial cdsPCT/US2008/070418

/ PROD=KI AA1 16 1 protein Hono sapiens, Simlar to B9
protein, 1.43881 3.80457 2.29205 8. 62E-05 cl one MGC:
11339, nRNA, conplete cds. /PROD=Simlar to B9 protein
| FL=gb: BC002944. 1 hypot hetical protein FLJ1 2666
2.34087 5.1 1201 4.02837 1.97E-02 Honp sapi ens
FLICE-li ke inhibitory 0.1 35783 4.45631 4.92758
1.96E-02 protein short form nRNA, conplete cds.
/PRCDE@LFIZE’@“TQ?’P(%DKF}?F”'B‘?FP%W protein short form

| FL=gbmRI®Y "R®D=Hypéloatical sjginens ol factory receptor,

fam | ypkr@p3QQfaTer=g0 820817636487 4. 36E- 03 52,

subf am%n%és%en@%ﬁ@@%RﬂiA‘o%? Al ) 8gﬂé@ubf3132 4 144588 4.99E-04

/ PROD=0 receptor am |y

A, nenb%FA'iP?"?—ﬁLm@ﬁ“zyW“GG 12375. 1 Human DNA sequence

f r om cdooplete RRA/PRRDBREGBe APFH451 7 4. 43909 2. 04E-03 781
L3 on ghrieyodseim4igp34. 3-36.1 1 Contains a pseudogene
siml a,pngQAé(%b;I' (interferon inducedntransmenbr ane

prote| STSs and GSSs Hono sagl ens AAO01
gen®Tpr %%fum@r U MM gs 31691 g 406134 27193 2.11E-02

3 12E-'®'2@-KICAA$BlCWFNNWRY/'PRGD:KI AAO1 27 gene
producmséﬁan-)gb D5091 7.1 gb: NM 014755. 1 Hono sapi ens
clone [ 2. 2789¢ 7, i
sequence %aml\lﬁRtNgéogR%%%tel n FL. 2%%)% - 0. %gg%g&? i?’?E o
6 3. oﬁimempﬁﬂﬂse'ﬁﬁ 98¢ 403665 2.01 868 0.64361 5

5. 11E-04eiESTs 2. 14401 4. 70353 3.471 14 3. 15E-03 Hono
sapi engonloRgknd MBNA@S piciepr Ot €i N 3.00088k6 5. 3725714 Bo49B1 2.11E-02

32 1. Zt?gsr%qﬂnséeg&%k{éqgs 5 (RGS5) nRNA, conpl ete cds.

otein signalling 5

/FL gl Pﬁ\‘g%mtwosﬂeéwa%ﬁ helin receptor type A -
1. 8342B8L-2>:84%481 b:3332 1. 51 E-02 /FL=gb: NM 001 957. 1
gb: LOGHAB0479.1

KIAA0418 gene product -0.677643 1.83134 0.034385 1.45E-04
Homo sapiens phosphofructokinase, 2.039 451747 2.70388 1.28E-03
liver (PFKL), mRNA.

/PROD=phosphofructokinase, liver

/FL=gb:NM_002626.1 gb:BC004920.1

gb:X15573.1

Homo sapiens enolase 2, (gamma, 2.60624 5.37458 3.92621 3.17E-03
neuronal) (ENO2), mRNA.

/PROD=enolase 2, (gamma, neuronal)

/FL=gb:NM_001975.1 ghb:BC002745.1

gb:M22349.1

Homo sapiens AD036 mRNA, complete -0.503334 2.65787 1.60278 3.61E-02
cds. /PROD=AD036 /FL=gb:AF260333.1

ESTs -2.07933 1.00157 -0.1307 2.39E-02
Homo sapiens keratin 19 (KRT19), 3.80582 6.96535 5.91937 2.11E-02

MmRNA. /PROD=keratin 19
/FL=gb:NM_002276.1 gb:BC002539.1

pleiomorphic adenoma gene-like 1 -0.646793 1.88692 0.221481 4.21E-03
/FL=gb:U72621.3
Homo sapiens, Similar to lipase protein, -1.16073 1.9994 0.961706 1.89E-02
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H. sapi ens skel etal enbryonic nyosin 0.690058 3. 3896
2.3601 8 3.27E-02 light chain 1 (M.C1 ) nRNA

wo BR@Dwosi n |ight chain 1 Hono sapi ens KruppeCFUB068/070418
factor 8 0.3261 19 2.825 1.63929 3. 92E-02 (KLF8),
MRNA. / PROD=Kr uppel -l i ke factor 8 /FL=gbh: U28282. 1
gb: NM 007250. 1 hypot hetical protein DKFZp434F2322
0.070576 2.58185 1.42121 5.81E-03 Honp sapi ens
transcription factor 2, - 1.12537 3.45355 2.54347
1. 15E-02 hepatic; LF- BS vari ant hepatic nucl ear
factor (TCEF2), transcript variant a, nmRNA
| PROD=19"8 NSE€2PH MBNAFABRIS? 9%, | sof orm a
| FL=gb/PRIMDGDT4UE8 lipage p2#An hi st one fam |y, menber X

1. 370851 @b AB5cbbe76Q.g0-40504 6ds. 134 E- 02 Hono sapiens H 1

Prlefr% gn&%f[e?m‘f %%2)0534%@%%@%681 é %?gﬁg 91%%5[5 D797 730603

nmenberOXIMERLEAS DBAIAR XS 1 gb: BCOOO426 1 gb: NM 006026.
1 ESTgcdswamzy/gsawwzw to KlIAAL 399 -0.831 241 2.82364
2. 79994§i-%sdBEr@HsPoed18iidn=€124 sapi ens) Honop sapi ens

S TP AR 81 4 0800 O s e

gh: NM BO8ELORA L g1/ Kre7¥899. 1Honp sapi ens erythrocyte
menbr a3@é402®3|®él@6@@ /Qb—INS%@l 0.923806 4.81 E-03 protein
band 49914 eaeAbi)224dsRBA8)7, MRNA. / PROD=er yt hrocyte

msnbr @gg%g% %I n band 4.9 (demati ?)391/ FL= gg %%%4&781 31E-03

ESTs 0. 783545 3. 23
3E— 02 EdygVepkly figiar i Z33 HUMAN 5 o 4@5%8@51 568208 hlfdfs 243E-02
(nuc| eBN¢ HRGER PROSNAS ¢.dapieebd 2. 09472 5. 82355 5. 68859
3. 63E- o YorXistbigpe moti f 4 Newedos humpmsondNLesh 208 62E-02

chrono 9 3.05803 3.99E-02 22.
/PRCD: &%‘ﬁzA?z @%ﬁéﬁ%% éﬁ%ll—lono sapi ens partial nRNA

for deé‘SW@ref'S%ezQ%roéﬂ%%ﬁﬁ 2.67866 1.53E-03 nucl ear
f act or/FLoPROBDEPGL ab:NYe018€/dl'ear fact or / FL=gb: NM 01
7688. HsTs -0.146413 2.69334 1.39451 1.02E-02

Human rho GDI mRNA, complete cds. 0.019358 1.75075 -0.65155 1.85E-02
/PROD=human rho GDI
/FL=gb:M97579.1 gb:D13989.1
gb:NM_004309.1

heat shock 90kD protein 1, alpha 1.69225 420576 2.60887 2.10E-02
Homo sapiens BTB (POZ) domain 1.10085 3.7628 2.32464 1.85E-02
containing 2 (BTBD2), mRNA.
/PROD=BTB (POZ) domain containing 2
/FL=gb:NM_017797.1

Homo sapiens mandaselin long form -0.148053 2.58361 1.2296 1.57E-02
MRNA, complete cds.
/PROD=mandaselin long form
/FL=gb:AY048775.1

signal transducer and activator of -0.837261 1.90254 0.560225 8.83E-04
transcription 3 (acute-phase response
factor)

Homo sapiens lymphocyte antigen 6 0.866364 4.91832 4.92642 2.78E-02
complex, locus E (LYBE), mRNA.
/PROD=lymphocyte antigen 6 complex,
locus E /FL=gb:U42376.1
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Hono sapi ens BCL2adenovirus E 1B 4.51 142 6. 99506

5.92755 2. 25E-03 19kD-interacting protein 3 (BN P3),
wo@bem42giene encodi ng mtochondrial protein, PERNGES2008/070418

/| PROD=BCL2adenovirus E 1B 19kDi nteracting protein 3

| FL=gb: AF002697. 1 gb: NM_004052.2 gh: Ul 5 174. 1 Hono

sapi ens bone norphogenetic -0.6099 1.76351 0.614791

6. 46E-03 protein 5 (BMP5), nRNA. /PROD=bone

nor phogenetic protein 5 /FL=gb: M60314. 1 gb: NM 021

073. 1 Hono sapi ens nucl ear receptor -0.21 3822

4.14059 3.29782 3.42E-02 subfamly 0, group B, nenber

1 (NROBIM 0023 VP ERGD=adr enal hypopl asi a protein

| FL=gbESNM 000475. 2 Hono sapi ens nRRYE32 c DNAODAT 682168164, 4.05E-02

96 3. h%%%a;ﬂien&%%n@ﬁ%@ﬁﬁ@%&‘,lpz% LB cl onegt 152603 2.63E-02
DKFZp434P228) Hono sapiens pilin-like transcription
3 1446 ‘51 066 4.3821 2 3. 8OE-03 factor (PILB

GlesfeonpA 3024t Hiceene s cr i pt 1677 act‘b 13PEL=gBTAFL 12502
22004 forKIAAP3MNdeQel P2 2P BIs 1 Honp sapi ens conpl enent
conponedit(ozssh) BRAB802344665637 1.59643 1.74E-02 5 (C5),

nRNA. [P 0 nent 5 /FL=gb: Mb67729.
1gb: NN?O%%EEggggfﬁﬁgﬂ%”gbg?gns adagtor-related rote
0. 20858 S50 4024 10EPRY8 e 30E 05 Bl &8/ 5é°32 12603
subuni (sea(UARBB2Yin heriRIdAlike) BROD=adapt or-rel at ed protein
conpl exrNA. /ARGIDAsiR Y Mstbinid) itke=gb: AF0221 52.1

gb: N #%%Ap%%i%mg% ﬁ@%g%@ 1 Hono sapi ens dynein,

axone 88755 1.8494 3. 66E-03
polypdﬁkﬁﬂgc 0P NAP M- (ﬁﬁﬁA / PROD=dynei n, axonenal ,

|i ght g9010995@tobeoeds.i FL=gb: BCD02968. 1 gb: NM 005740, 1
Hono siggpiorBisiens SIRNA] @At 0 Rl KEN cDifpdd3 08746698 . AL8&7 4.54E-02

1-427Q&q§p§@Eﬂ9ﬁﬂg§§9%1 3D1 8 gene, clone M3C:. 1 1226,
DKFZp586L0120).
Homo sapiens mitogen-activated protein 0.647994 3.46459 2.28644 6.65E-03
kinase 10 (MAPK10), mRNA.
/PROD=mitogen-activated protein kinase
10 /FL=gb:U07620.1 gb:U34819.1
gb:U34820.1 gb:NM_002753.1
Homo sapiens transmembrane tyrosine -0.006089 2.96035 1.93237 7.69E-03
kinase mMRNA, complete cds.
/PROD=tyrosine kinase
/FL=gb:L08961.1
Homo sapiens mMRNA; cDNA 2.83663 5.30784 3.79206 6.22E-03
DKFZp762H185 (from clone
DKFZp762H185)
tyrosine 3-monooxygenasetryptophan 5- 3.48271 6.19368 4.92556 2.11E-02
monooxygenase activation protein, eta
polypeptide
Homo sapiens mMRNA; cDNA 0.581419 3.38088 2.21428 3.89E-02
DKFZp434K0621 (from clone
DKFZp434K0621); partial cds

ESTs, Weakly similar to ALUF_HUMAN -1.03247 1.75349 0.587598 2.11E-02
M ALU CLASS F WARNING ENTRY !!!

(H.sapiens)

tudor repeat associator with PCTAIRE 2 2.15771 4.69127 3.27451 2.63E-02
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MRNA, conpl ete cds Hono sapi ens cDNA: FLJ22731 fis,

-2.30948 1.62817 2.24143 4. 15E-02 cl one HSH 5841 .
WESN9/0024382996 4. 6172 3.79228 2. 76E- 02 HonD SapCEOS2008/070418

CXCR4 gene encoding 3.11086 7.24917 6.36084 3. 13E-02

receptor CXCR4 stanniocalcin 1 2.48686 6.20245 5.70081

4. 94E- 02 Kl AA0761 protein -2.09591 1.57935 1. 05907

1.86E-02 ESTs -1.16374 2.24964 2.52108 3.83E-02 Hono

sapi ens cDNA FLJ361 16 fis, 3.02587 6.7146 6.15456

3. 88E-02 cl one TESTI 2022338. Hono sapi ens, cI one

MGC: 24252 -1.53346 2.53854 1.59251 3.91 E-0

| MAGE: s sa0ers MFRNELONConpl et e cds44?4ﬁﬁ0D:Uﬁ%ﬁ%vﬁm33474 1.39E-02

( pr ot ePKFZPTHAK B0 2% 2IBR) /FL gb: BC014364. 1 Hono

sapi enskreeA« ol lpadidRds. fis, -1.90184 1.76129 1.16856

1. 47E- I 001 280 Honb sapi ens
hypot RoG &S“FEF@%%E 70617 5.11419 4.73391 2.71E-0

FLJl 2538 sinmilar to ras-rel ated gftr'éi n RABE #OVEX 2115802
12538) HomwiRhens pRIRCBRttTYIook het | cal  prTIei n FiQF23 258801 3.16E-02
si m | agotsrees nrelaaiPRODIHRLEI N RABL 7 / FL=gb: AL1

36645. Q man DNA sequence from cl one
-0, ssgﬁﬁggﬁu%o;%ﬁ@%ﬁdgg 3.52E-02 RPL 1-446HL 3 on
chr ono® ®-tontains the 3 end of the gene for a

novel mwtsemwsswwl#tapycla@ KI AAL 09914206t hol 8399 63#888s e3.38E-03
VPS1 Oactlatoni Brdiieg egicmspmriei n SORCS), an RPL23A (60S

ri bos 1y gene, ESTs, STSs an Hono
sapi oBRoBI GG o %%3?@%?8?1 04278 2.9781 7 3.11092

1. 89E- W”aﬁﬁl‘w Mgé cal megi n / FL=gb: NM 004362. 1
gb: D86BNM_00208fhab:MHAMPens testican 3 (HSAJ1454), -2.81
226 0.xiRER1r&6R68 3. 99E- 02 nRNA. 1/35?6@%@619&3@&%7399 1.40E-02

[ FL= gmonw%&en%ﬁ-\%ﬁg‘forJ(IAQPT6$COOO46% 751738 cgg;gg@l 631473 6.60E-03

Honbo sapi ens q | oi dosi s,
4. 4500‘§°ti” GoEal g /PROD= AR

protein
Homo sapiens, Similar to B9 protein, 1.43881 3.80457 2.29205 8.62E-05
clone MGC:11339, mRNA, complete
cds. /PROD=Similar to B9 protein
/FL=gbh:BC002944.1

hypothetical protein FLJ12666 2.34087 511201 4.02837 1.97E-02
Homo sapiens FLICE-like inhibitory 0.135783 4.45631 4.92758 1.96E-02
protein short form mRNA, complete cds.
/PROD=FLICE-like inhibitory protein
short form /FL=gb:U97075.1

Homo sapiens olfactory receptor, family -0.309574 2.08723 0.636487 4.36E-03
52, subfamily A, member 1 (OR52A1),
mRNA. /PROD=olfactory receptor, family
52, subfamily A,member 1
/FL=gb:NM_012375.1

Human DNA sequence from clone RP4- 2.82768 554517 4.43909 2.04E-03
781L3 on chromosome 1p34.3-36.11
Contains a pseudogene similar to
IFITM3 (interferon
inducedntransmembrane protein 3 (1-
8U)), STSs and GSSs

Homo sapiens KIAA0127 gene product 2.05236 443794 3.00216 3.12E-02
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Fi nni sh type) (GSN), nRNA. /PRCD=gel solin
(anyl oi dosi' s, Finnish type) /FL=gb: NM 0001 77. 1 Hono

waapwensi2endot hel i n receptor type 0.763007 4. 0BOBBS2008/070418

3.55203 3.99E-02 A (EDNRA), nRNA. /PROD=endot helin
receptor type A /FL=gb: NM 001 957.1 gb:L06622. 1 Hono
sapi ens cDNA: FLJ22808 fis, -0.367449 2.7584 2.41 394
4.31 E-02 clone KAl A2925. Honop sapi ens hypot heti cal
protein 1.59498 4.6335 4.891 57 4.85E-02 FLJ1 031 2
(FLJ1 031 2), nRNA. /PROD=hypothetical protein FLJ
1031 2 /FL= gb NM 030672. 1 Honb sapiens |ipase nRNA,
conpl fBAOZ/ L IRNA. TPROGEHA0 /55849 3. 57E- 02 cds.

| PRODgenpas®c/RggbsopF22541 8. 1 Honp sapi ens cl one
FLC149%:NRRE®Bkss21 1 - 0. 300037 -0.46894 -3.39203 1. 80E-02

MRNA, GOl ﬁén@d&%ﬁ-ﬁﬁrﬁ% PRBL 2 hadibL= 9967%5 8‘?12 3.01E-02

1 protease, serli psin 4, brai n)

2. 8625%948N%¥5886 4. 65E- 02 Hono sapi ens ret finger

pr ot ei hypdthekieal Gotei FUBEP1 1. 1797 0.-808927 13.90PE8 (804154  2.45E-02
(RFPL23sTsMRNA.  / PROD=r et finger pisosesbn- | bE@e&o.643615 5.11E-04

[ FL=g 1 006605. 1 Hono sapi ens Gal
-2.73257 0.21269 -0.0984 2. 48E- 029q£ﬁ$gl O%l,\lﬁg;r 3411 RNMse03

synt halgqgw se%wﬁre@tllétorcoag pro&ellnone type 3 %)91 5.37511 3.95132 1.29E-03
/ PROD=dngllrai(desy mRhasempigte =gb: AB050856. 1 Hono
sapi engs.yrasy- l;b@mgtsraifc;@ro@tnei n -3.34565 -0.42738

0. 71 7 SS CFLIL I 1S ) R
Z%@a@g% -t Pr 2L n PLJ 11156 / FLS

18342 e”i"”l%?rﬁceé’é?b VoS, dual speciff&ty 295"1’21%71_95432 1.51E-02
5. 1668fL=5b:88087953.1 bh-E06@22.- phosphat ase 4, cl one MGC: 371
3, nRN%ap%wblaﬁlameg&uc rhysEOD=dualo.comsei f i Cidsge 2.36018 3.27E-02

phosph%%ﬁaqn ,\@waNM 001 394.2 gb: BC002671 . 1

b: U48 08. 1 Honp sapi ens MAD (nothers
agai ns’f’R%Dg‘iy?%rl'@htth%M? 3.5309 2. 44E- 02
decapemimphreis Kuphx-tke frotei § a) hondl38g 16 ( MARKEEY , 1-GBR89A. 3.92E-02
| PROD=MB), mRNA. /PROD=Kruppel-like

factor 8 /FL=gbh:U28282.1

gb:NM_007250.1

hypothetical protein DKFZp434F2322 0.070576 2.58185 1.42121 5.81E-03
Homo sapiens transcription factor 2, -1.12537 3.45355 2.54347 1.15E-02
hepatic; LF-B3; variant hepatic nuclear

factor (TCF2), transcript variant a,

mRNA. /PROD-=transcription factor 2,

isoform a /FL=gb:NM_000458.1

H2A histone family, member X 1.37085 2.48515 -0.04057 1.34E-02
Homo sapiens H1 histone family, 3.21701 5.68105 4.50969 4.29E-03
member X (H1FX), mRNA. /PROD=H1

histone family, member X

/FL=gb:D64142.1 gb:BC000426.1

gb:NM_006026.1

ESTs, Weakly similar to KIAA1399 -0.831241 2.82364 2.79997 4.18E-02
protein (H.sapiens)
Homo sapiens PNAS-145 mRNA, 2.84962 5.38084 4.2868 8.61E-03

complete cds. /PROD=PNAS-145
/FL=gb:U03105.1 gb:NM_006813.1
gb:AF279899.1
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(ot her s agai nst decapent apl egi ¢, Drosophila) honol og
6 / FL=gb: U59914. 1 gb: NM 005585. 1 secreted

wopi2piads rel ated protein 1 1.64933 4.41286 4.PA79S2008/070418
4.12E-02 / FL=gb: AF056087. 1 gb: NM 00301 2.2 gb: AFO1
7987. 1 gb: AFO0O1 900. 1 Honp sapi ens secreted
apoptosis 3.18446 5.9316 5.74251 3.31 E-02 rel ated
protein 2 (SARP2) nRNA, conplete cds. /PROD=secreted
apoptosis related protein 2 /FL=gb: AF056087. 1
gb: NM 00301 2.2 gh: AFO1 7987. 1 gb: AFO01 900. 1
Kl AA0O882 protein 2.05587 4.63577 4.67451 4.89E-02 Honp
sapi en®REEKS CHRPEDEP RS, 91519365693 6322 613329827"‘806 4.81E-03
4. 63E-0Qeidbaph 68 pieaktn) (EPAk®RA nDi ety X)-type notif 4
( NUDT4phrNATHRING D=L RREERMHané Nucl eosi de di phosphat e
Iinke X motif 4 /FL=gb: NM O 19094. 1
gb: AF1 ggﬁg%g % %Qt%l)il 9 1649. 1 gb: AF1 9 1650. 1 Honp
sapi en§-EHNK- Q@L% 1 9p8183FPE, -1.30452 2.06218 1.20749
1. 72E-Bscl one HSYRA2000927. Hont®.782fb ens3.23146 2.07738  2.13E-02
di phosggiei nositol 2.6261 2 5.535151%5182935%613196546085 1.56E-03

poI yphnqjggg %&SBD %%ié%ﬁ‘gé ase 1ypBq,g,bet €8£B%JE%T&)359 3.63E-02

I phosphoi nosito

poI yph’B%‘?%’é?tt@eﬁ}?Efﬁphohydr ol asetype 2 beta /FL=gb: NM 01
9094. NovglhumdrInRNAIIRERhrohogplye AF1 9.53849. 13@@79\@105903 3.99E-02
1650. Zb. HRoD=ryadHetasprdttiti N (TTN), nRNA. -0. 4661 54

0.1 carks 8%9? R R BT ety o g e 1900
2. 99E- ft5‘2'e7r Cb@bDRﬁHr privegrgear] ESTs - 1.80443 0. 692933
0. 61 3229 /FL=gbG¥M QF6BHNhD sapi ens hypot hetical protein -

1. 604 35mb.sbgierd BciadetOdru2EEDE- 02 FL3389502 6%&;895@235 2.25E-03
MRNA. 7. 1 Hono sapi ens renal tunor
o> gkl o),

antigen - 091 36 3. 30E-02

nuclear gene encoding mitochondrial

protein, mRNA.

/PROD=BCL2adenovirus E1B 19kD-

interacting protein 3 /FL=gb:AF002697.1

gb:NM_004052.2 gb:U15174.1

Homo sapiens bone morphogenetic -0.6099 1.76351 0.614791 ©6.46E-03
protein 5 (BMP5), mRNA. /PROD=bone

morphogenetic protein 5

/FL=gb:M80314.1 gb:NM_021073.1

Homo sapiens nuclear receptor -0.213822 414059 3.29782 3.42E-02
subfamily 0, group B, member 1

(NROB1), mRNA. /PROD=adrenal

hypoplasia protein /FL=gb:NM_000475.2

Homo sapiens mRNA; cDNA 1.76846 4196 3.11284 1.23E-02
DKFZp434P228 (from clone

DKFZp434P228)

Homo sapiens pilin-like transcription 3.14467 551066 4.38212 3.80E-03

factor (PILB), mRNA. /PROD=pilin-like

transcription factor /FL=gb:AF122004.1

gb:NM_012228.1

Homo sapiens complement component -1.89639 1.65637 1.59643 1.74E-02
5 (C5), mRNA. /PROD=complement

component 5 /[FL=gb:M57729.1
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(RAGE), nRNA. /PROD=renal tunor antigen

/ FL=gb: NM 014226. 1 gb: AB022694. 1 T-box 3 (ul nar
woremmizs2syndrone) - 1.70952 1.31 576 0. 679584prdT1/RSH09R70418

Hono sapi ens mitogen-activated protein - 1.14241 1.821

77 1.23928 2.48E-02 ki nase ki nase ki nase 8 ( MAP3K8),

MRNA. / PROD=ni t ogen- acti vated protein kinase kinase

ki nase / FL=gb: NM 005204. 1 gb: D14497. 1 Honp sapi ens

enoyl - Coenzynme A, 0.226733 3.18231 2.59938 6. 22E-03

hydr at ase3- hydr oxyacyl Coenzyne A dehydrogenase

(EHHADH) , nucl ear gene encodi ng m tochondrial protein,

TRNA.  9PROPEERDY | - Coenzyme A,

hydr at Hwe3atignd ederipacipleCoririny me  A-0¢e$RABdlr ogemase 1.07398  1.39E-02

| FL=gbsoNMeRH) betQ 6 6ubudit (Bb3e)7077. 1 ESTs 1. 65525 3. 9984

3. 9837 O s secreted
frizzl e reI S %Em%a%%&gnl 8429 6.2431 3 2. 35E- 02
pr ot elﬁ?mﬂ'e’(%PﬁP’iS“ punit "RNA. / PROD=secr et ed

frlZzl@dﬂbéfﬁﬁéﬁ1pbdMeNH&m1/FL gb: AF056087. 1

gb: NM £0304733. 2 gb: AFO1 7987. 1 gb: AFOO1 900. 1 ESTs

2.286 1E-0

o eng%rm%s%&en@@eu a§§n%§1§| % %3332%54'5%}26 9%6978 18494 3.66E.03
1. 755-&?2&@('@#9@’*54) le'#{NA / PROD=sel enoprotein P

pr ecur/88¢DFdreingéxodita0BHA1 0. 1 hypot hetical protein FLJ
12838 Riygebti@2Fi>-ghB8m2¢bsa0835 4. 55E- 02

| FL=gb 1 Hono sapi ens nmRNA; cDNA - 2 59761

0, Gosa N BeasE o . o DKFZp761 M 12 16

cl one 'IRIEZB7EE ML REFNIBND sapi®@A§OkPL12 18P 11 ‘)2701 3.35E-03
NMRNA, CBOQ8BBBee. JIRMEQ1128967 1. 97E- 02 conpl et e cds.

| PROD=K&NA, cénipieredas AFO81 583. 1 gb: U971 5.1 gh: NM 021

2 AR P 2, o2 e By v

62, e HSI15841.

ESTs 0.532996 46172 3.79228 2.76E-02
Homo sapiens CXCR4 gene encoding 3.11086 7.24917 6.36084 3.13E-02
receptor CXCR4

stanniocalcin 1 2.48686 6.20245 5.70081 4.94E-02
KIAA0761 protein -2.09591 1.57935 1.05907 1.86E-02
ESTs -1.16374 2.24964 2.52108 3.83E-02
Homo sapiens cDNA FLJ36116 fis, 3.02587 6.7146 6.15456 3.88E-02
clone TESTI2022338.

Homo sapiens, clone MGC:24252 -1.53346 2.53854 1.59251 3.91E-03

IMAGE:3932604, mRNA, complete cds.
/PROD=Unknown (protein for
MGC:24252) /FL=gh:BC014364.1

Homo sapiens cDNA FLJ13392 fis, -1.90184 1.76129 1.16856 1.47E-02
clone PLACE1001280
Homo sapiens hypothetical protein 1.70617 511419 4.73391 2.71E-02

FLJ12538 similar to ras-related protein

RAB17 (FLJ12538), mRNA.

/PROD=hypothetical protein FLJ12538

similar toras-related protein RAB17

/FL=gb:AL136645.1 gb:NM_022449.1

Human DNA sequence from clone -0.889422 2.90076 2.11955 3.52E-02
RP11-446H13 on chromosome 10.
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conpl ete cds. /PROD=synovi al sarcoma, X breakpoint 1
/ FL=gb: BCOO1 003. 2 gb: NM 005635. 1 Hono sapi ens,
woomoloaa428 0 testican 3, -2.778 0.563149 1. 6693BCT/US2008/070418
1. 87E-02 cl one MGC: 8506, nRNA, conpl ete cds.
/PROD=Simlar to testican 3 /FL=gh: NM 0O 16950. 1
gb: BCO00460. 1 gb: BC0O0301 7.1 ESTs 0.502949 3.0682
2.72874 2.02E-02 Honp sapi ens cDNA FLJ32963 fis,
1.49644 3.87336 3.68478 6.89E-03 cl one TESTI 2008405.
triadin /FL=gb: Ul 8985.1 -1.61408 0.713083 0.566175
1. 87E-02 gb: NM 006073. 1 Honp sapiens adlican nRNA,
conpl €t¥EHs B9 3 7aEf HeSo¥EA 23. 02406 4. 21 E-02 cds.
| PROD=a@i! pro@in sitfartgiiARE3215505. 1 Human m dki ne nmRNA,
conpl eb@hog & modsmS ®ddmaB3819 5. 68363 1. 89E- 02
/ PROD=nj_dk| . =gh: N 391 . 1 gb: M69148. 1 Honp
sapi enrgleg{é%%g Bgsg’rac?géﬁg, -0.806785 1.90972 2.5215
4. 17E- 6% BPenakpieiP AL PseUicgrre: MaC: 1241 1, mRNA,
conpl eiFscdSsar PROD=synovi al sarcoma, X breakpoint 4
I FL=gbrid3cRaMehe 2aimdgirBBUIeN); 3. 61193.0:1049408 2437693430002  1.89E-02
2. 43E- Q) -DQCa?‘AE 71 4 1.9361 7 1.44843 4. 14E-02
ESTs O, 3.1441 5 2.48676 1.98E-02 Honp sapi ens
f1 avi nFeaRN Y WG 19688203 1. 99948 1.55491 3. 73E- 02
nonooxyersages BsiceVOBISAIHRNA. /| PROBERP avi 0. 18t BI5A68 g3.99E-02
NN OO XYM AF®D5tebtichizgb: L37080. 1 gb: NM 001461 .1 Hono
sapi eng, apno [ -(Q. 758987 2. 07596 1.20831
3. OOE-/gb%%%Aﬁgg%ﬂ‘%ﬁétE%ﬁéG 2' / PROD=am nopepti dase A
/ FL=gb®BEO9RE8! 1 gb: NM 001 977. 1 gb:L14721 .1 Honp
sapi endontpspritna e¢lsaimlampeigdsisi n - 0. 711.819864 254937 4645008  1.07E-02
1. 24823nm2h HEE(ON) D761 H 17 10 (DKFZP761 H 17 10),
/PROD=gelsolin (amyloidosis, Finnish
type) /[FL=gb:NM_000177.1
Homo sapiens endothelin receptor type 0.763007 4.05983 3.55203 3.99E-02
A (EDNRA), mRNA. /PROD=endothelin
receptor type A /FL=gb:NM_001957.1

gb:L06622.1

Homo sapiens cDNA: FLJ22808 fis, -0.367449 2.7584 2.41394 4.31E-02
clone KAIA2925.

Homo sapiens hypothetical protein 1.59498 4.6335 4.89157 4.85E-02

FLJ10312 (FLJ10312), mRNA.
/PROD=hypothetical protein FLJ10312
/FL=gb:NM_030672.1

Homo sapiens lipase mRNA, complete -2.2131 1.0208 0.55849 3.57E-02
cds. /PROD=lipase /FL=gb:AF225418.1
Homo sapiens clone FLC1492 PRO3121 -0.300037 -0.46894 -3.39203 1.80E-02

mRNA, complete cds. /PROD=PRO3121

/FL=gb:AF130082.1

protease, serine, 4 (trypsin 4, brain) -0.345569 2.86256 3.35886 4.65E-02
Homo sapiens ret finger protein-like 2 -2.15511 1.1797 0.503917 1.94E-02
(RFPL2), mRNA. /PROD=ret finger

protein-like 2 /FL=gb:NM_006605.1

Homo sapiens beta3GalNAcT-1 mRNA -2.73257 0.21269 -0.0984 2.48E-02
for globoside synthase, complete cds,

clone:type 2. /PROD=globoside
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MRNA. / PROD=hypot heti cal protein DKFZp761 H 17 10
/ FL=gb: NM_031297. 1 ESTs - 1.941 94 0.60891 2 0.01

WwW@238/012472 E- 02 Honp sapi ens si al yl transferase BC(/abmgo70418

- 1.07243 1.83889 0.855205 2.16E-02 2,

8- pol ysi al ytransferase) D (SIAT8D), nRNA.

/ PROD=si al yl transferase 8 (al pha-2,

8- pol ysi al ytransferase) D /FL=gb: NM 005668. 1 gb: L41

680.1 Honop sapi ens, clone | MAGE: 5 194204, -2. 13256

0. 383746 1.02639 4.55E-02 nRNA. hypot hetical protein
M3C4342 -0.40301 8 2.01 722 1.41 263 1.97E-02

| FL=gb*YNR1s9 F439¢\B03088fh! BCD03033. 1 Honp sapi ens PHD

f i ngerHqrosteéns hpoDetd@bteih 1 2. 951-394585 2. 402968 20.32% 0207E-02
( PHF1 pLy11169 @nsersephrNAr i ant 2, mRNA. / PROD=PHD fi nger

pr ot eldEEé%gklgo%e&ra r<9en4 Il-':thl'lﬂE NM 0241 65. 1

gb: AF a 4 0.436893 3.11051

2 2362’5'—@%%&015%2%% sapi ens PCTAI RE protein kinase

2. 381 Homb s4pi@E 04l shecli@957 2. 90E- 03118 PCTKI66p1 | 5.69FNA. 3.11E-02
| PROD=fR6shM %5 4pdidt Rica:skignase 1 / FL=gb: NM_ 006201 .1

Human W | one 0.1 67347 2.56439

1.9373 ggﬁ%g&%gﬂ%@nd%éﬂm on chronosone 9.

Cont ai WP SPRARFe8f t he gene for a novel protein

(si m |/ak=gb:dMDI00D Bleb-BE0REBBE30 and CGL1376, KI AAL 058,

r at TRGo;u48807RBL:L2204.60S ri bosomal protein L 12)

pseudogs s and [ n-,|
?%‘%ap&? r§-|;|%$s ag s oagi%6% 3 35‘%}%‘9 Jeh¥f 2 .44E-02

growt h protein 0.92

2 6790@0%?6%‘“5962[”%50}”*11*&”@60'?%9\? 000598. 1 Hono sapi ens,

cl one (MVRGE: BRMOGRDPD=-BABO778 6.1 2936 6.92649 8. 62E-05
MRNA, @athbrk adaineds. / PROD=Unknown (protein for

. 743651 R BRI P Lo R ) mRNA
1 PROD=PHESPATYH e8> / FL=gb: NM 002633. 1
gb: BOORre?6BzzedaqeieBBO88! 1 apol | po4tdt ei 41286 421799704 12E-02
5. 230541 4bAABER7 3 gBRR- 20122
gb:AF017987.1 gb:AF001900.1
Homo sapiens secreted apoptosis 3.18446 59316 5.74251 3.31E-02
related protein 2 (SARP2) mRNA,
complete cds. /PROD=secreted
apoptosis related protein 2
/FL=gb:AF056087.1 gb:NM_003012.2
gb:AF017987.1 gb:AF001900.1
KIAA0882 protein 2.05587 463577 4.67451 4.89E-02
Homo sapiens nudix (nucleoside 3.91519 6.54632 6.42767 4.63E-02
diphosphate linked moiety X)-type motif
4 (NUDT4), mRNA. /PROD=nudix
(nucleoside diphosphate linked
moietyX)-type motif 4
/FL=gb:NM_019094.1 gb:AF191653.1
gb:AF191649.1 gb:AF191650.1

Homo sapiens cDNA FLJ31061 fis, -1.30452 2.06218 1.20749 1.72E-02
clone HSYRA2000927.
Homo sapiens diphosphoinositol 2.62612 553515 5.12935 3.96E-02

polyphosphate phosphohydrolase type 2
beta (NUDT4) mRNA, complete cds.
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Honmo sapiens insulin induced gene 1 2.11462 4.441 28
3.77765 3.21 E-02 (INSIGL ) , nRNA. /PROD=i nsulin

wo padwoed2giene 1 / FL=gb: NM 005542. 1 Human a6( | ROT/US2008/070418
col  agen (COL4A6) 0.798849 3.23623 2.41 372 1.38E-03
MRNA, conpl ete cds. /PROD=A type IV coll agen
/ FL=gb: U04845. 1 Hono sapi ens nRNA for al pha 1, 6-
1.31479 3.6699 2.90742 3.48E-02 fucosyl transferase,
conpl ete cds. /PROD=al pha 1, 6-fucosyl transferase
| FL=gb: AB049740. 2 ESTs, Mderately simlar to Six5
0.434259 2.81 5 12 1.9556 1.23E-02 (M nuscul us) solute
car ri ePRPATHPNGEPIOINOPIRL| | i t at ed gl ucose 5.231 56 7.63734
6. 7444eblyphogdite Rosphroaywsqrsetyer?) , nmenber 3
| FL=gbseMV-10968M l1odbsa gb: M20681 .1 Human aci d

sphin [ . . 03965 3.45689 2.521 25

2. 62F- ?ﬁﬁgﬁ%égg’o’*m%g%ge#cds. / PROD=aci d

sphi ng®fét'erfake / FL=gb: NM 000543. 1 gb: M6991 6.1 ESTs,
Weak| yHaiorsrpiens tifnd TUNMmeRtidd 3. 01 3-0186&1541 (0246886 45B3@® 4.18E-03
4. 79E- PRop+:iet eiLKypb:RMOcbdeto.1( H. sapi ens) Honpb sapi ens cDNA

FLJSSlﬁ%&&%@%ﬁ%El 37476 - 1.971 §,586 73506102, 23F83 2.90E-02

cl one : 3. Honop sapi ens, parathyroid
hor morE-9PRY-P1¥E389 - 0. 34647 - 1.96791 3. 05E- 02
hor nonESTscl one MGC. 1461 1, nRNA -¢80pBet 6.682933 0613229  1.46E-03

| PRODApsaoabhidne @y pdthbeiigpee- | | ke horeene / FLagh BRO&O61.10E-02

1 Ho i lated 2.50614
5. 030047 BY Eh5ae0l ABNEaT S B?g?e:rcne ?L?I:Sl 159), mRNA.

| PRODZEGIBNMeH P& loma rel ated protein /FL=gb:
NM_01620®.sadiengenAROS0E508"1 Kl AAOD3654§ene p-458€1c3.09136  3.30E-02
3. 05174A6b), BROR PRrRCOD=208%mdr 62E- 02 Honp sapi ens cDNA

FLJ1 3536 iS4 27968, 1. 86625 1. 70965 1.11E-02 cl one
oL Acer it Soofle 8 $apl ens CDNA: FLJ22463 fis, 3.68063

1. 24808"B%8Y%8 1. 42E-02 clone HRCL 0 126 Honp sapi ens
UDP- N- T-Box 14184 m@n e ) 90§ 00e) 433883 -17GBE- 021.31576 0.679584  1.29E-02
acet yl gnscasanimi@jeradivatadtdiNNOSH a4 1.82177 1.23928 2.48E-02

kinase kinase kinase 8 (MAP3K8),
mRNA. /PROD=mitogen-activated
protein kinase kinase kinase8
/FL=gb:NM_005204.1 ghb:D14497.1
Homo sapiens enoyl-Coenzyme A, 0.226733 3.18231 2.59938 6.22E-03
hydratase3-hydroxyacyl Coenzyme A
dehydrogenase (EHHADH), nuclear
gene encoding mitochondrial protein,
mRNA. /PROD=enoyl-Coenzyme A,
hydratase3-hydroxyacylCoenzyme A
dehydrogenase /FL=gb:NM_001966.1

gb:L07077.1
ESTs 1.65525 3.9984 3.98375 1.97E-02
Homo sapiens secreted frizzled-related 3.91678 7.18429 6.24313 2.35E-02

protein 1 (SFRP1), mRNA.
/PROD=secreted frizzled-related protein
1 /FL=gb:AF056087.1 gb:NM_003012.2
gb:AF017987.1 gb:AF001900.1

ESTs 2.28659 5.21675 4.59884 3.11E-02
Homo sapiens selenoprotein P, plasma, 2.73332 513625 5.04138 1.75E-02
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beta-1 , 4- Nacetyl gl ucosam nyl transferase | Vhonol og

(HGNT-1V-H), nRNA. /PROD=UDP- N-acetyl gl ucosam ne: a-
wa 28wbiasnnosi debet a- 1 PCT/US2008/070418

, 4- Nacet yl gl ucosam nyl transferase | Vhonol og

| FL=gb: AB024729.1 gb: NM O tissue factor pathway

i nhi bitor 2 4.19529 1.63281 1.58393 7.53E-03

| FL=gb: D29992. 1 gh: L27624.1 gb: NM_006528. 1

gb: BC005330. 1 ESTs 2.8924 0.521234 0. 762594 2. 82E-02

put ati ve gene product -0.518738 -0.66615 1.82038 4.91

E- 02 Honp sapi ens nRNA for KIAAl 758 2.42082 -0.03923

0. 213478EARDEIRNG2 protein, partial cds. /PROD=KI AAl

758 pr/eRepTselpropstedd merdiser E recept or 4 (subtype

2. 584974 D AR6RHEH0Q. 527172 1. 42E-02 EP4) [/ FL=gb: L251

sapi enareBE PRSIy "3 508 B avas7a D, DBty 2

1. 97E-D79NYAE*#¢1 0 126 Honp sapi ens heparan sul fate

3. 18462n®.sBh@ 5IRNG. cPOB206 4. S54E- 025971 uc 09829ne).31569  4.19E-02
3-O-SLﬂ)}fF(2b16aM$2f1@(f@ﬁ1Q;|oRe(HS3ST2) MRNA. / PROD=hepar an
sulfat&f% ’,Hi%q am nyI 3-Csul fotransferase 2 /FL gb AF1
05375 AFT 85374 1 gb: NM 006043, 1 Homp sa
sch\/\/an'?ﬂﬂ"fﬁsﬁp"i’”ﬁf‘g'l'1e\(5f’lr1h@ WrA5057 3.9988384 328784 9515967 1.97€-02
2. 11E-®2pipeotseiPROR=HFECHI P-1 ) , nRNA.

/PRCDz/s mm@mn gb:ob®n@cti ng protein 1 /FL=gb: AF14571

3.1 gb mg%é .1 Human | ysyl oxidase (LOX) gene
exon 0. 24936 0.1 38069 2.55E-0

nephr dﬁ%msrl%e”ﬁﬁmv'a'éafﬁﬁvae%e 7. 825‘5572@927875%98@9 0?613'3%2 6.84E-03
4. 61 Br&Reaind$.clopdFREDEPE@pMRNpont i n / FL=gb: MB3248. 1
Human dsRblbe t@ PROAAYRSA gene, 3.921 3 1.56305 1. 13663

0 sor 3B B UGINEI S 41 £ o uman ol tom

pat hog BHEEPSAY 32980 V32%6% '87 0. 502872 0. 348681

1. 34E-Kgno sapiens, Similar to testican 3, -2.778 0.563149 1.66935 1.87E-02
clone MGC:8506, mRNA, complete cds.
/PROD=S8imilar to testican 3
/FL=gb:NM_016950.1 gb:BC000460.1
gb:BC003017.1

ESTs 0.502949 3.0682 2.72874 2.02E-02
Homo sapiens cDNA FLJ32963 fis, 1.49644 3.87336 3.68478 6.89E-03
clone TESTI2008405.

triadin /FL=gb:U18985.1 -1.61408 0.713083 0.566175 1.87E-02
gb:NM_006073.1

Homo sapiens adlican mRNA, complete 0.872786 3.20404 3.02406 4.21E-02

cds. /PROD=adlican
/FL=gb:AF245505.1

Human midkine mRNA, complete cds. 3.55275 5.93819 5.68363 1.89E-02
/PROD=midkine /FL=gb:NM_002391.1

gb:M69148.1

Homo sapiens, synovial sarcoma, X -0.806785 1.90972 2.5215 4.17E-02

breakpoint 4, clone MGC:12411, mRNA,

complete cds. /PROD=synovial

sarcoma, X breakpoint 4

/FL=gbh:BC005325.1

ESTs -3.61193 -0.9408 -1.53439 2.43E-03
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protein (AiPR) nRNA, conplete cds. /PROD=glioma
pat hogenesi s-rel ated protein /FL=gb: NM 006851 .1 gb: Ul

WO 3@9/01242&£STs 2. 96697 0. 440894 0. 773495 1. 97E- PCT/HSI008/070418
sapi ens cDNA FLJ1 3384 fis, 5.9221 3.4841 9 3.9531
3.38E-02 clone PLACE1l 001 062, highly simlar to Hono
sapi ens nRNA for |ysineketoglutarate
reduct asesacchar opi ne dehydrogenase. Hono sapi ens
MRNA; cDNA 6.06894 3.31 9 19 3.4798 4. 97E-02 DKFZp761
119 12 (from clone DKFZp761 |19 12) ESTs 4. 1241 9
1.53997 1.88239 5. 68E-03 Honp sapiens fi brobl
growt E¥"8ct or 2 5.49297 2. 64534 2514084 4! ?%% b42‘843 4.14E-02
(basi c§STEFGF2) , nRNA. / PROD=f i br oi3heass gr du3ns f24860r 2R98E-02
(basi chomofsbpra AWM BRANRP - 314%? li/g)ﬂg@z%zé(sﬂ'gd@?%glﬁhzm 3.73E-02
pr ot ei ﬁg@g}
2. 42E- %%??ﬁ%%%g ng protein 2 4.4245 1.47599
1. 52820R9DF BN ¢wpeing api ens FGF gene, exon 3 2. 04849
- 0. 3470300xQPgDEESHIFLIGBIFHAONZA / FL=gb: NM_000800. 1 gb: ML
3361 .gh:NEBTS1484.03304 -0.9164 -0.83676 4. 19E-02 ESTs

2.873 9. 72E- sa e
23700%&5%&%5{9&‘2%% PR D 1 T 200 4 8%@2&@#@2‘ >005-02
ESTs, PRYhFY"RFi%ar to S21424 nestin 3.08579 0.725853
1. 4034/BRQD@=9E0§)®tIC(ab¢/Sap| ens) Honb sapi ens actin, gamma
2, snmoeto:il12368. Agpnvt0d109208 4. 18551 4. 72E- 02 muscl e,

enteri nRNA. / PROD=actin, ganmma 2 pr opept| de
| FL=g é%hlll\/lbggcf\% 15. 2 hypot heti cal prote| n FLJ22

2. 807849 AR BT BH PO 2 a3 07 by s%Eﬁ“éﬁs“ fom 2.17€-03
horme o bRISEZpTeot 511 (DKF2P B 25710)- 0. 06036 0. 459727 4. 37E- 02
( LHX6) mruvRMR0DERBSREEEL Mofe@meobox protein 6

/FL ng@g JrH%ﬁ/FLng]GL&Q 14368. 1 gb: AL1 36570. 1

I ens one 271 039 3. 05576 0. 189935
O. 452 TS4 05E- 02 nRNA. 94194 0.608912 0.013238 1.72E-02
Homo sapiens sialyltransferase 8 (alpha- -1.07243 1.83889 0.855205 2.16E-02

2, 8-polysialytransferase) D (SIAT8D),
mRNA. /PROD=sialyltransferase 8
(alpha-2,8-polysialytransferase) D
/FL=gb:NM_005668.1 gh:L41680.1

Homo sapiens, clone IMAGE:5194204, -2.13256 0.383746 1.02639 4.55E-02
mRNA.

hypothetical protein MGC4342 -0.403018 2.01722 1.41263 1.97E-02
/FL=gb:NM_024329.1 gh:BC003033.1

Homo sapiens PHD finger protein 1 0.620171 2.95191 242296 2.32E-02

(PHF1), transcript variant 2, mRNA.
/PROD=PHD finger protein 1, isoform b
/FL=gb:NM_024165.1 gb:AF052205.1
actinin, alpha 4 0.436893 3.11051 2.23625 5.44E-03
Homo sapiens PCTAIRE protein kinase 2.38171 4.87071 4.16957 2.90E-03
1 (PCTK1), mRNA. /PROD=PCTAIRE
protein kinase 1 /FL=gb:NM_006201.1
Human DNA sequence from clone 0.167347 2.56439 1.93736 3.93E-02
RP11-165F24 on chromosome 9.
Contains the 3 end of the gene for a
novel protein (similar to Drosophila
CG6630 and CG11376, KIAA1058, rat
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Hono sapi ens cAMVP response el enment- 2.90971 0.487264
1.21 334 4.24E-02 binding protein CRE-BPa (H GS1 65L1
WG 2009)12428TRNA.  / PROD=CAMP r esponse el erment - bi nBCTS2008/070418
protein CREBPa /FL=gb: NM 004904. 1 gb:L0591 1.1 G
protein-coupled receptor 1 1.15804 - 1.24345 -0.49352
2. 28E-03 / FL=gb: NM 005279. 1 Honp sapi ens neuropilin
(NRP) and 3. 25525 0.20233 0.301354 2.83E-02 tolloid
(TLL)-like 1 (NETOL ) , transcript variant 3, nmRNA
/| PROD=neuropilinand tolloid-like protein 1 isoform
3precursor /FL=gb: AF448838. 1 gb: NM 1 38966. 2 Hono
sapi enSHRRPEF 6% TRAe58'$roEMm 7088 - 0. 29358 0. 199028
2. 81 B-10bsprdodest FSTHEFRS, @FScds. / PROD=KI AA0559 protein
Human £9zki.] odal t on phosphoprotein 3.25522 0.620942

1.153 . - : comp| cds
AT (L s e e
gb: NM 005298M2004%2802923. 1 Human DNA sequence from

cl one HenpEBéhs ZIoh8WAGERBSPISI 4. 04B27T2 RP3.12P3816.964% 8.62E-05

on chrares ga &is. /RRObANRBWA SNORNA bi ndi ng domai n

pseudo , gene forELAV (enbryonic |ethal,
abnor n@ﬁ%.@?@% Hf;%% phila)-like 2. ESTs

, STSs, GSSs
and a S PRINAAPHPHLTREEICEl  prof ¢t FLI7 19Pgbe>430% 221802
1. 75389GM0), BBBA6 0. 100591 7. 78E-04 Hono sapi ens nmRNA,
CDNA 3pRF84hoshhdREHBtabe 8683 3. 19E- 02 DKFZp566AL 046

(fronwﬁg%gﬁgggg%gﬁgﬁé%mgﬁgh ESTs 4.13356 1.60769

2.2741 sapl ens gene from PAC 106HS.
3. 05908'M8398§d71 1 -0. 13845 4.34E-02 Human T-cel |
r eceptavplicpgiein Ghged bet a- 3. 43862207041 272305644H049  3.39E-02
5. 31 BE4dXd sehidts thslin @ @e®8ent V- D-J) oRiNA2 compliet es s  3.21E-02

/FLZQQhE%?§5§§¢ % g%h | prolyl isonerase A
(Cychonirg Ta BBl B30 % 261 24 2 19E.02 A)
induced gene 1 /FL=gb:NM_005542.1
Human a6(IV) collagen (COL4AB) 0.798849 3.23623 2.41372 1.38E-03
mRNA, complete cds. /PROD=A type IV
collagen /FL=gb:U04845.1
Homo sapiens mRNA for alpha 1,6- 1.31479 3.6699 2.90742 3.48E-02
fucosyltransferase, complete cds.
/PROD=alpha 1,6-fucosyltransferase
/FL=gb:AB049740.2

ESTs, Moderately similar to Six5 0.434259 2.81512 1.9556 1.23E-02
(M.musculus)
solute carrier family 2 (facilitated glucose 5.23156 7.63734 6.74444 1.99E-02

transporter), member 3

/FL=gb:NM_006931.1 gb:M20681.1

Human acid sphingomyelinase (ASM) 1.03965 3.45689 2.52125 2.62E-02
mRNA, complete cds. /PROD=acid

sphingomyelinase /FL=gb:NM_000543.1

gb:M59916.1

ESTs, Weakly similar to unnamed 3.0131 541021 4.46614 4.79E-03
protein product (H.sapiens)

Homo sapiens cDNA FLJ33178 fis, 0.137476 -1.9718 -4.73502 2.23E-03
clone ADRGL2002753.

Homo sapiens, parathyroid hormone-like 2.46289 -0.34647 -1.96791  3.05E-02

hormone, clone MGC:14611, mRNA,
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Hono sapi ens nRNA for KIAAL 597 6. 20675 3.061 04
3.12403 1.78E-02 protein, partial cds. /PROD=KIAAl 597
w@e@beiz2l V-1 rev binding protein 2 3.54001 OPGL/UTAN8V070418

0. 32531 6 3.52E-02 Honp sapi ens ni dogen 2 (NI D2),

MRNA. 3. 39549 0.91 5898 1.65422 4. 70E-03 / PROD=ni dogen
2 /| FL=gb: NM 007361 .1 gb: D86425. 1 Honb sapi ens nRNA;
CDNA 3.49826 0.859233 1.46022 3.01 E-02 DKFZp566A1 046
(from cl one DKFZp566A1 046) Hono sapi ens nuscl eblind
(Drosophila)- 3.53962 0.5081 66 0.298438 3.90E-02 I|ike
(MBNL), nRNA. /PROD=nuscl eblind (Drosophila)-Ilike

| FL=gb®RRE® 3% FBED=PerafpodB007888. 1 hypot het i cal

pr ot ei mkng-2@hoBB®n&. 26708 2.1 7148 2. 01 643 3. 33E-02
KI AAO4BE-ggeb®spgnaduct 3. 25374 0. 057742 -0.01 6 12

2. 66E- n FLJ 2. 1
05 1. %Oéﬁgx‘g%&%g” C%%,/"Eﬁgrg%skm ozzé%@‘ﬁgl E %?8%% pmg%s FoeE02
-0. 328§%a©LQ§?h5%8“TWS7E-02 Hono sapi ens NADPH oxi dase
4 5. 57PBADRoIE1caBORMR RBAGRteh, 04E- 02 ( NOX4), NRNA.
/ERGS?WNM%@B%S%b%F%QE%oE%bO§52?1 943. % gb: NM 01 6921
g g ]
| eseddve i ey el 99635 - 0. SE00T o A o e oo
1. 39E—'6’Z‘°RBW?5‘S§%% 8358 unyl ucocdrtiRoi o’ #0681 43495 1.11E-02
2. 464 7@ng PUACHITO632102E- 02 regul at ed ki nase (SGK), nRNA

/ PROquouagén@emmﬂjzmbds,r egul at edsdsb NaS@24806 1.39728 1.42E-02
| FL=gb;, ga% .1 gb: NM 005627. 1 gb: AF1 53609 1A

klnase anchor protein 2 6.03149 3.
4. 6346'@5’”‘1’51"7@56’9PT§ST3 3.8522 1. 17844%0. 2@@%98670433883 1.98E-02
3. O8E-B2tylHovernyEt €h8-meineilear to rat 1. 74077 - 1.45032
- 1. 2499 AN69E-04 tricarboxyl ate carrier-1ike protein

5F.Aiar%&i'g'@“””"‘?“ﬁsrﬁgﬁi'p?"o't ain g Frl_a;b NM 030971 . 1
Homo sEPPBRLICNTAEH) RRNGal act osi de- 4. 53668 1. 85893
2. 5959B8RBDBP-NI& etylglucosamine:a-
1,3-D-mannosidebeta-1,4-N-
acetylglucosaminyltransferase V-
homolog /FL=gb:AB024729.1 gb:NM_0
tissue factor pathway inhibitor 2 4.19529 1.63281 1.58393 7.53E-03
/FL=gbh:D29992.1 gb:L27624.1
gb:NM_006528.1 gb:BC005330.1

ESTs 2.8924 0.521234 0.762594 2.82E-02
putative gene product -0.518738 -0.66615 1.82038 4.91E-02
Homo sapiens mRNA for KIAA1758 2.42082 -0.03923 0.213473  1.25E-02
protein, partial cds. /PROD=KIAA1758

protein

prostaglandin E receptor 4 (subtype 2.58497 0.196846 0.527172 1.42E-02
EP4) /FL=gb:L25124.1 gb:D28472.1

gb:NM_000958.1 gb:L28175.1

Homo sapiens cDNA: FLJ22463 fis, 2.85068 0.473875 0.830447 1.97E-02
clone HRC10126

Homo sapiens heparan sulfate 3.18462 0.571052 0.709206 4.54E-02

(glucosamine) 3-O-sulfotransferase 2
(HS3ST2), mRNA. /PROD=heparan
sulfate D-glucosaminyl3-O-
sulfotransferase 2 /[FL=gb:AF105375.1
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bi ndi ng, soluble, 3 (galectin 3), clone M3C:. 2058,

MRNA, conpl ete cds. /PROD=l ectin, gal act osi de-bi ndi ng,
waoedabims 3(gal ectin 3) /FL=gb: NM 002306. 1 gbprdvBE5SH88/070418

1 gb: BCOO1 120. 1 gb: MB6682. 1 gh: M6771 0.1

gb: AB0O06780.1 ESTs 1.06738 -1.51321 -0.67814 7. 68E-03

Hono sapi ens heptacel |l ul ar carci noma 5.55437 3. 02649

3.91576 2.22E-02 novel gene-3 protein (LOC51 339),

nMRNA. / PROD=hept acel | ul ar carci noma novel gene-3

protein /FL=gb: NM 01 6651 .2 gb: AF251 079.2 Honp

sapiens, Simlar to transform ng 4.82642 2.07249

2. 7401@%1%@4032"@469&0#?a0t0r beta 1 induced

t r anscianptsadigns s¢thop@oMBOIABTR, NMRNAR.5B0NP| 2eW5€AR7915  2.11E-02

I PROD=szbtéth b @scHiFon)tirarsf orming growt h factor beta

1i nduc t NM 0 15927. 1 gh: BCOO1
830.1 /SEO% %R%g%f@ mt%r @EAI:“&QH ghly simlar to FXD3
HUMAN BFgpb:ab 57134 g %4%1102 4.17E- 02 FORKHEAD BOX
PROTEI 38 lygyHoxidaprd (€0X8))geieSHon 4. 520941886 706624926 313869 2.55E-03
2. 78E-P2 Honp sapi ens potassium 3.68048 0.897369
1. 543314&?1:;1%&%%& s ﬁl—iﬂ?‘i Ahgsmal | cendyctan 856 5.06542 46102
cal ci unact i d anne subfamly N, nme 2

( KCNN2YS- /RRQRNenn PP@’bepot assi um i nt er medi at esmal I
conducfleaedépel umacti vat ed channel, subfamly N,
rrerrberH%aAHRN@b:rN)ﬂ(lA@e%ég%4 1 gb: %&3961 356051013663 1.93E-02

sapi e ar to 5.68324 3.35483 4. 46553
3. OOE-%?El;e/tgg%p@k/ﬁgﬁBﬁd 41 MRNA, / PROD=t r ansport er

sim | d°fo yeast MRS2 /FL gb AF2883284° 1 0§pI3RAY 6¥8% 62341803
1 HonmoHwapbiers pathatiessisintagad n- | i ke 3801@7 4. 9472832 234374152 1.34E-02
1. 107 260téin @liErOsRNIBERDle@RENt ease (reprol ysin type)
wi th tBrFNASRARALRLNREady MOLI T, S

protein /FL=gb:NM_006851.1

gb:U16307.1
ESTs 2.96697 0.440894 0.773495 1.97E-02
Homo sapiens cDNA FLJ13384 fis, 5.9221 348419 3.9531 3.38E-02

clone PLACE1001062, highly similar to
Homo sapiens mRNA for lysine-
ketoglutarate reductasesaccharopine
dehydrogenase.

Homo sapiens mMRNA; cDNA 6.06894 3.31919 3.4798 4.97E-02
DKFZp76111912 (from clone
DKFZp76111912)

ESTs 4.12419 1.53997 1.88239 5.68E-03
Homo sapiens fibroblast growth factor 2 5.49297 2.64534 2.76054 4.71E-02
(basic) (FGF2), mRNA.
/PROD-=fibroblast growth factor 2 (basic)
/FL=gb:NM_002006.1 ghb:M27968.1

ribosomal protein L34 pseudogene 1 3.45116 2.78236 5.10812 2.42E-02
HIV-1 rev binding protein 2 4.4245 1.47599 1.52824 2.10E-02
H.sapiens FGF gene, exon 3 2.04849 -0.34703 -0.95745 3.33E-02
/FL=gb:NM_000800.1 gb:M13361.1

ESTs 2.03304 -0.9164 -0.83676 4.19E-02
ESTs 2.87393 0.428858 1.02011 9.72E-04
Homo sapiens clone 23700 mRNA 4.60148 1.64243 1.72052 4.74E-02
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(aggrecanase-2) (ADAMIS5), nRNA. /PROD=a disintegrin

and netal | oprotease w ththronbospondin notifs-5
w@e@pnopeot ei n / FL=gb: NM 007038. 1 gb: AF14209 PORMUSL2008070418

bi ndi ng protein 2 3.85003 0.823769 0.407316 3. 76E-02

Human, parathyroid-Ilike protein 1.73564 -1.5631

-1.41799 4.04E-02 (associated with hunora

hyper cal cem a of malignancy) nRNA, conpl ete cds.

/ FL=gb: J03580. 1 ESTs 5.27633 2.76577 3.71542 1. 39E-02

ESTs 1.7022 -1.29085 -0.81236 1.72E-02 pyruvate

dehydr ogenase phosphat ase 6. 62966 4. 26189 5. 37384

1. 04E-B3'9 ¥L=gb: NM 0 18444. 1 gb: AF1 55661 . 1 ESTs

3 90566“1fmm3$8m&%®ﬁaaﬂwﬁﬁ57E-02 BIOBAE9 s aPi729883 DRIVB45  1.99E-02

RMens6. 16645 3. 12369 3.57831 1.59E-02 conplete

SSSAFO%%:%%&E%&%% g'}gﬂgg& 1i3|?|§r7n1) # 852 Bl eE ;rszé%\ﬁ'ﬂm 4.72E-02

FLJzzm@C'ﬁegter'Oz QEFITRN. 5543 0. 025213 1. 45E-04 cl one
KAl A 1/BROB-aESTsaminaR16hFptide 44801 2. 11226 2. 19E- 02 ESTs
1. 2489% —d:NG2R8&1520. 57145 1. 29E-02 Honmp sapi ens nRNA;

c DNA 16439 1.0
(fronﬁyﬁgﬁﬁ%kggégéﬁﬁé?} j agged Eg agllgﬂég P%ﬂaﬁ 343E02
2. 5495*10”651%6”% opeappx VStS'”& 46E- 83°¥8Ts %93?( {9727 4.378-02
si m | atHXa MRBGE80Pel ¢ hgeeoliox]1 6209 - 1. 26828 -0. 1187

3. 40E- it 6 anspiaspiiaser honol og (H. sapi ens) Kl AAL 339

pr ot ei 5L 3.35786 3. 90E-02 ESTs 3. 83407

B Sosamif SEaBRten dRRe S T o or ot ei

4. 4298%MP SHEAS5nRIMASERR 19360 E- 02 3D s&ﬁ?@ﬁ%oﬁ‘ﬁﬁﬁx 4.05E-02
express@é.only in 3.84408 0. 705031 1.20856 2.25E-02

pl aceniado s\d;&uénlsicAMF@}e%aseQMﬁBﬂtl . RABoguanylssmel easisy 4.24E-02

protein 2 (eal Bpg- 7724 0.235409 1.34452 1.96E-02
and D% 8§ ? gg P%I AAD1l 64 gene product 4.99867

2. 532%”393/'1 %Léé%. BE=/P0EMYb : NM 014739, 1
gb: D799®ensefleﬁaﬁ’@m$wr@ﬂ@0|ﬁ$?m cDNA 5.14752 2.61 2 17
3. 76658Pa3r L FGINN 204904.1 gb:L05911.1

G protein-coupled receptor 1 1.15804 -1.24345 -0.49352 2.28E-03
/FL=gb:NM_005279.1
Homo sapiens neuropilin (NRP) and 3.25525 0.20233 0.301354  2.83E-02

tolloid (TLL)-like 1 (NETO1), transcript
variant 3, mRNA. /PROD=neuropilin-
and tolloid-like protein 1 isoform
3precursor /FL=gb:AF448838.1
gb:NM_138966.2

Homo sapiens mRNA for KIAA0559 2.37088 -0.29358 0.199028 2.81E-02
protein, partial cds. /PROD=KIAA0559

protein

Human 65-kilodalton phosphoprotein 3.25522 0.620942 1.15317 2.88E-02

(p65) mRNA, complete cds.

/PROD=phosphoprotein p65

/FL=gb:M22300.1 gb:NM_002298.2

gb:J02923.1

Human DNA sequence from clone 4.77522 2.18971 2.77459 4.04E-02
RP11-31K16 on chromosome 9.

Contains a snoRNA binding domain

pseudogene, the ELAVL2 gene for
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DKFZp761 MD1 11 (from cl one DKFZp761 MD1 11) Hono
sapi ens NPDO09 nRNA, 2.15383 -0.27664 0.990295

wWQ 209811038 conpl ete cds. / PROD=NPDO09 / FL=gb: NMPOROSBBS/070418
1 gb: AF23781 3.1 nuscl eblind (Drosophila)-like 3.23823
0.46721 5 1.39628 7.60E-03 /FL=gb: NM 021 038. 1
gb: AB0O07888. 1 ESTs 4.4931 8 1.35004 1.91 395 3. 79E-02
nmuscl ebl i nd (Drosophila)-like 1.84877 -0.5731 5
0. 732468 8. 06E-03 /FL=gh: NM 021 038. 1 gb: AB0O07888. 1
ESTs 6.068 3.42334 4.51 189 1.89E-02 ESTs, Wakly
simlar to unnaned 3.24528 0.740266 1.98306 3.89E-04
pr ot ei FAY(SWOCH Pe!s2pT®As) Human conpl ement cytol ysi s
i nhi biistn, BoOMeBke2, G864 ¥TS, 33533 1. 77E-02 (CLI) nRNA,
conpl etsssGASa cpdkmab: J02908. 1 gb: NM 001 831 . 1

gb: Vb 1 ESTs 5. 4 76 _
9P e e AR e 1 5020 2 ?’833%%7 Ot p st 0P 7o oo
t r ans PAMCSAP LT MNATCPNG yeast I\/R823§?37”73951'12.5%311f683 3.19E-02
2. 3684AKFEpBBEBR(freloonesapi ens, Sim |l ar to regul at or
for 5.0895%6R1048179 4.14116 2. 72E-02 ri bosone
resi st e honolog (S. cerevisiae one i
MRNA, I?:‘%r%npl ete cds. /PROD=Si m | ar)‘to Lrseg % éréﬁ 1-85F-02
ri bosofreAPERT ErAFRTERNIPEY (. ceré\‘?f’gé’?ae)OPEifLLgOoT?’%‘tﬁ)Oi?’A'E'OQ
8 11. 1HBh Sl re@btatredranged beta-x ass8d43age ed, 0. 418428514 5.31E-03
- 0. 292@§n0r@%2\55J)1mr&\9Ec&2p|e&cti n dependent regul at or
of chgég?,g famly a, nenber 2 /FL gb NM 003070

no sapi ens
o 7953°F8t'd2'P@W‘i%?TeTS%%EYCd?Bh"BKFZp58@5L@&%4 PfQPfE?ﬁ?r c% Bivgt 219802
DKFZp586L2424) ESTs 4.631 17 2.08252 3.36946 2. 25E-03
Hono  SiagaiceBsend mRaR RO RALEsIY I anspor kede7s 3. 138674 03.164&852.78E-02

2. 1704pg %l %%rnﬁco@mk@b%ﬁq spfotein BTRL nRNA, conplete

cds. et I carbonate transporterrel ated protein BTRL
HIV-1 rev binding protein 2 3.54001 0.617783 0.325316  3.52E-02
Homo sapiens nidogen 2 (NID2), mRNA. 3.39549 0.915898 1.65422 4.70E-03
/PROD=nidogen 2 /FL=gb:NM_007361.1
gb:D86425.1
Homo sapiens mMRNA; cDNA 3.49826 0.859233 1.46022 3.01E-02
DKFZp566A1046 (from clone
DKFZp566A10486)
Homo sapiens muscleblind (Drosophila)- 3.53962 0.508166 0.298438 3.90E-02

like (MBNL), mRNA.
/PROD=muscleblind (Drosophila)-like
/FL=gb:NM_021038.1 gh:AB007888.1

hypothetical protein FLJ20163 5.26708 217148 2.01643 3.33E-02
KIAA0455 gene product 3.25374 0.057742 -0.01612 2.66E-02
hypothetical protein FLJ22833 2.93229 0.533105 1.40606 3.19E-02
/FL=gb:NM_022837.1

ESTs 2.19313 -0.32822 0.427128 1.87E-02
Homo sapiens NADPH oxidase 4 557794 2.61602 2.28462 4.04E-02

(NOX4), mRNA. /PROD=NADPH

oxidase 4 /FL=gb:AF261943.1

gb:NM_016931.1 gb:AF254621.1

gb:AB041035.1

ESTs 3.3266 0.840887 1.69605 0.00E+00
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| FL=gb: AF3361 27. 1 ESTs 1.08377 - 1.271 97 0.228305
4. 76E- 02 ESTs 2.94657 0.1271 88 1.20032 1.43E-02 Hono

wGe a@moansi28TRNA; cDNA 2. 47798 -0. 26439 0. 894731 BCBHUSH0OB70418
DKFZp434B201 6 (from cl one DKFZp434B201 6). ESTs
2.39983 - 1.04089 -0.57976 3.37E-02 Hono sapi ens
synaptotagm n interacting 2.11009 -0.571 09 0.6531 8 1
1. 78E-02 protein STIP1 nRNA, partial cds.
/ PROD=synapt ot agm n interacting protein STIP1 Hono
sapi ens connexin 26 (GIB2) 2.86049 -0.57377 -0.09328
4. 27E-04 nRNA, conplete cds. /PROD=connexin 26
| FL=gbEN®1 004004. 1 gb: MB6849. 2 HofB8%Sapi efg8359 0236236 1.39E-02
br ai n-derise@ens ergidi@cortideid 9412 0. 6‘.&64233 32.08F 0347797  2.02E-02
neur ot kQpMdGinhRGEEK), iBANF) , MRNA.  / PROD=br ai n- deri ved

neur ot | M 001 709. 1 ESTs, Wakly
siml aF%B Sgr“&ﬁ8°°%”é°°'§§8%é‘!\lo 04066 1.5217 1.87E-03

(H. sapiefLegPs002857 265 0. 177794 1. 74876 2. 74E- 04
ESTs 20088090822080F3538090624 1. 21E- 02 Honop sapi ens
DKC1 genfise @RRASandnot Botdin 28307 1. 703830 3. 208635 2.6 02.17€-02

11 Ho apiens T cell receptor be ai
13831813, 30031 3. 27E- 03( TCRBVL et é‘ﬂﬁr@% Soty, 308e02

conpl etCHE PPIIET cel | recept o7 %ét a tHAPH” 124979 ' 5.69E-04
| FL=gbrieaFEQxBte caQier-like poA® Ssapi ens PROD066 NRNA,
0. 4667&510&17237;@\9\ RoB26kkrd. 25E- 03 conpl et e cds.

/PR@zPﬁggggglaf ':;m%%ﬁgge 13007. 1 axonal transport of

synaptfc vesic 5 2.74124 4.27648 3. 33E-03
Homo SApIIRNY.O %Wn lar to cyclin M2, 0.139313 -2.31405
- 0. 7633B0banlSE- G, chlatrsidd/GC: 12933 53G0RAGE: #3B8BH6R5959  3.84E-03

MRNA, mm@lseme GdssiectnPRABRSI Mi | ar to cyclin M
| FL=g (%39%% %\3\% %@;%%Dc sapi ens cl one CDABP0095
3.87201 3 5 63E- 03 nRNA sequence
H. sapi BRSO FT Balnal protein 2.00401 0. 354674
2. 73013lude, BiEleQin 3)
/FL=gb:NM_002306.1 gh:M35368.1
gb:BC001120.1 gb:M36682.1
gb:M57710.1 gb:AB006780.1
ESTs 1.06738 -1.51321 -0.67814 7.68E-03
Homo sapiens heptacellular carcinoma 5.55437 3.02649 3.91576 2.22E-02
novel gene-3 protein (LOC51339),
mRNA. /PROD=heptacellular carcinoma
novel gene-3 protein
/FL=gb:NM_016651.2 gb:AF251079.2
Homo sapiens, Similar to transforming 4.82642 2.07249 2.74019 1.03E-02
growth factor beta 1 induced transcript 1,
clone MGC:4078, mRNA, complete cds.
/PROD=S8imilar to transforming growth
factor beta 1induced transcript 1
/FL=gb:NM_015927.1 gb:BC001830.1
gb:AF116343.1

ESTs, Highly similar to FXD3_HUMAN 3.81523 1.18624 1.98102 4.17E-02
FORKHEAD BOX PROTEIN D3

(H.sapiens)

ESTs 4.52094 1.70664 2.3196 2.78E-02
Homo sapiens potassium 3.68048 0.897369 1.5433 1.32E-02
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L 18a honol ogue. /PROD=ri bosomal protein L 18a

honol ogue ESTs, Wakly simlar to ALU7_HUMAN 3. 43639
w0 28488268 2. 28468 3. 37E- 02 ALU SUBFAM LY SQ SESUENECH08/070418

CONTAM NATI ON WARNI NG ENTRY ( H. sapi ens) Hono sapi ens,

cl one | MAGE: 524261 6, -0.525567 -2.07832 0.406964

2. 23E-02 nRNA. Honop sapiens C lorf24 nRNA, conplete

5.17968 2.58724 4.04213 1.98E-04 cds. /PROD=Cl orf24

| FL=gb: AF288391 .1 gb: AB050477. 1 gb: NM 022083. 1 Hono

sapi ens clone | MAGE: 451 939, 5.15776 2.22786 3.40438

2. 60E- 02 nRNA sequence Hono sapi ens cDNA FLJ14942 fis,

0. 6827aMedaleRgpl EONIYFIEPFRA T 45E- 02 cl one PLACEL 0

11185, achmatgh khansdl, sutifamily NondnMSERTI ON ELEMENT | S1 PROTEI N

I NSB. hypRihehrnzalproDo®IsludrL)20425 4. 23689 1. 90847

3. 699804, 45502 LELEgh .01 781 6.1 gb: AL1 36750. 1

Hono sapiens matrix mne op roteinase 2.28308

- 0. 65F%alsd sPIEE SUERHY [P0 (stronel ysin 2) (MWL
0), nRNAL=gb:RROR:Pret1robRF2A6I1 opr ot ei nase 10

prepr opntsepidhs Arflspgier 36RAS591 . 1 ghsdM 0024545: 14858  3.00E-03

3.671 B, Rgg@”fgpwg@gss 3. 16E- 03 Honmp sapi ens
I Ke

promi nin. (nouse) - T’ | 5. 46002 2. 79737 4.29571

1. 38E-/BROPTREILE’ §miar PRI’ / PROD=pr oni ni n (nouse) -1 i ke
1 / FL=4RSINNI-006KRB82B8.1 gb: AF027208. 1 Honp sapi ens
MRNA;  @INA02bed2 78 - 0. 68409 0. 399469 1. 48E-02

DKFZp 41 r om ¢l one DKFZp4 15 ]
o gl aubhemhalang, DIT20I3MEsS P4 tE Doz, gores
2. 28E- DRI 0P PENIPOME ) . nRNA.

| PROD=thgmestsbetin tvad 1 petétdei n FLJ20701 / FL=gb: NM 0

17933. (adgrdderiie-Hammanssc bR FLI35259 fis, 6.79033
3. 86621 5pLAfoqh #3E- 03 Cl One PROST2004251 .

metalloprotease withthrombospondin
motifs-5 preproprotein
/FL=gb:NM_007038.1 gb:AF14209
HIV-1 rev binding protein 2 3.85003 0.823769 0.407316  3.76E-02
Human, parathyroid-like protein 1.73564 -1.5631 -1.41799 4.04E-02
(associated with humoral hypercalcemia
of malignancy) mRNA, complete cds.
/FL=gbh:J03580.1

ESTs 5.27633 2.76577 3.71542 1.39E-02
ESTs 1.7022 -1.29085 -0.81236  1.72E-02
pyruvate dehydrogenase phosphatase 6.62966 4.26189 5.37384 1.04E-03
/FL=gb:NM_018444.1 gb:AF155661.1

ESTs 3.90566 1.11378 1.80307 1.57E-02
Homo sapiens DRM (DRM) mRNA, 6.16645 3.12369 3.57831 1.59E-02
complete cds. /PROD=DRM

/FL=gb:NM_013372.1 gb:AF110137.2

gb:AF045800.1 gb:AF154054.1

Homo sapiens cDNA: FLJ22769 fis, 2.36483 -0.5543 0.025213  1.45E-04
clone KAIA1316

ESTs 4.31647 1.44801 2.11226 2.19E-02
ESTs 1.24891 -1.42983 -0.57145 1.29E-02
Homo sapiens mMRNA; cDNA 2.85031 0.231102 1.16439 1.08E-02

DKFZp586N012 (from clone

272



Hono sapi ens hypot hetical protein 4.0369 1.3431 8
2.84336 7.69E-03 FLJ39553 (FLJ39553), nRNA. /FL=gb:

wORM02/07R219. 1 Human microfibril-associ ated 3. BOBRS2008/070418

0.52761 8 1.35764 1.81 E-03 gl ycoprotein-2 MAGP-2

MRNA, conpl ete cds. /PROD=m crofibril associ at ed

gl ycoprotein-2 MAGP-2 /FL=gb: NM 003480. 1 gb:U37283. 1
Hono sapi ens proprotein convertase 3.76897 0.368734
1.17396 1.38E-02 subtilisinkexin type 5 (PCSK5), nRNA.

/ PROD=pr opr ot ei n convertase subtilisinkexin type 5

/ FL=gb: U56387. 2 gb: NM 006200. 1 Cluster Incl. Al 735391
cat 1 0¥68P¥ENH8ho 2. 59941 0.203564 2. 03637 1.12E-04

sapi ensggeONA/agBe ndiomad| one=1 MAGE- 22854 728.15 188D ne31@ppd =B 46E-03
I gb=Al #3530kl G 8838 Bvetsdg=Hs . 2482037 /-h 4335620 1TSS 3.40E-02

2. 300 64 1.46E-02 Kruppel -1ike
f act or%?a ch‘é’asgj”°’§3‘§dﬂgip%%gog954 2.9591 5 1, 22E- 02 Homo
sapi enS/41 S?'[’r?t@ﬁgth i nsert cDNA - 4418889462 0%5p 483786 3.90E-02

-0.393F8s3. 32E-02 YI 25A03 ESTs 0. 868666 OL2973898M56759 8.98E-03
- 0. 5300Krz4 D198 pR&idHOND sapi ens nMiRbs3 CDNAoI 54 898088 1.60E-02

0 0128 bl BRI 20T CLEL Bl Bl 22sc0

TNEFF?'WV"“?‘%%%PMO 89508 0.225546 1.21 E-03
conpl eRAS wdw! refegsinggloteABOdalciZ69. 1 YB2M 0B3B09 91234252  1.96E-02
gb: AFlanzgzé%g&ag@ AF242222. 1 Honmo sapi ens, clone

772486 2. 301 16E-

con‘pl ete Oég"tgseﬂ%ég%%: known (prot glénS%F I\%% 32@) 285502
| FL=gu"'BepuY- Gﬂﬁt%?’g“fb&ngRM 014392. 1 ESTs 2.1 8 149

- 0. 583032084 BRNAXDBIBE- 02 synapt {1412 n 22.8121663. 7668313.78E-02
43 3. 83 zBR 1 @OEsRQIKd AA0367 protein 1.5999 - 1.50555

-0. 26 émg@% 9)2 ESTs, Moderately simlar to 0.868185

- 1. 4680 078 1.69E-02 ALUS HUMAN ALU SUBFAM LY SX
SEQUENEE AN RASPIMBRA 5383 -0.27664 0.990295 ~ 2.09E-03

complete cds. /PROD=NPD009
/FL=gb:NM_020686.1 gb:AF237813.1

muscleblind (Drosophila)-like 3.23823 0.467215 1.39628 7.60E-03
/FL=gb:NM_021038.1 gh:AB007888.1

ESTs 4.49318 1.35004 1.91395 3.79E-02
muscleblind (Drosophila)-like 1.84877 -0.57315 0.732468 8.06E-03
/FL=gb:NM_021038.1 gh:AB007888.1

ESTs 6.068 3.42334 451189 1.89E-02
ESTs, Weakly similar to unnamed 3.24528 0.740266 1.98306 3.89E-04
protein product (H.sapiens)

Human complement cytolysis inhibitor 6.50766 4.03647 5.33533 1.77E-02

(CLI) mRNA, complete cds.
/FL=gb:J02908.1 gb:NM_001831.1
gb:M64722.1 gb:M25915.1

ESTs 5.36759 242249 3.24765 3.23E-03
ESTs 0.957239 -1.43055 -0.04796 5.55E-04
transporter similar to yeast MRS2 3.77395 1.18311 2.36844 1.83E-02
Homo sapiens, Similar to regulator for 5.09957 2.72179 414116 2.72E-02

ribosome resistance homolog (S.
cerevisiae), clone MGC:2755, mRNA,
complete cds. /PROD=Similar to

regulator for ribosome
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WARNI NG ENTRY ( H. sapi ens) bronodomai n adj acent to zinc

finger 1.60872 -1.12544 0.518361 2.11E-02 donmin, 1B
wolomni1zespl enent cytol ysis inhibitor 6.61592 BCEUSHBS/070418

5.596 1.66E-02 (CLI) nRNA, conplete cds.

/ FL=gb: J02908. 1 gb: NM 001 831 . 1 gh: Mp4722. 1

gb: 2591 5.1 forkhead box 0 1A (rhabdonyosar cong)

5.04975 2.59802 4.53545 1. 60E-03 /FL=gb: NM 00201 5.2

gb: AF032885.1 gh: U0231 0.1 Honp sapi ens cDNA: FLJ22727

fis, 4.88391 2.09093 3.68875 1.91E-02 cl one HSH 5054

cadherl n 6, type 2, K-cadherin (fetal 3.27371 0.243335

1. 611993'52“3”?‘21‘8'“@29 ®i Gre¥55e)/ FL=gb: D31 784. 1

gb: NM /61G4882001811BSTs 3. 97749 0. 786845 1.99803 1. 73E- 02

ingggt%MSQS@a@Mriwéﬁ&also&at&él5l9b ﬁIMQ(g)g%? Ogo %%3%695255 1.89E-02

- g rm

sapi ensg“c‘%Eﬁ %ﬁﬁ%ﬁig‘? methn, . 59641 0.64328 1.1121

1. 66 E- BRI GnEBENFRRP3001 232 Human DNA sequence from

cl one /RP4bNP._®3F07 9BP2008555 1. 92644 1. 93E-02 61404 on

chr onosaRapOd hrUA: cbna 12 Cont ai ng3idae 3 opayats of o7tidve 1.03E-02

MVP24 rot ei nase 24
(me nbrél&rfgbél’sh%&égp&r%%lg&ene thel TGB4BP (integrin beta 4

bi ndi "YFEPYPEHY gene, the 3 end of a novel gene, the
3 end BBTs. Honp sapi ens, coll apsi A63@d8ponses282 6¥FIB3 2.25E-03
1. 752650n3.s356M8 Bidarbonbte Ealdpori@e di at ot 1100t eionasss2 2.17046  1.71E-03

CRVP3- @éé@%bt@%%ﬂlﬁ@ﬁ&%rﬁmetd one MGC. 11247, nRNA,

conpl ete apsi n response nedlator

pr otel‘i‘fsépwgarb%%ﬁfﬂsﬁ‘ir@H nol ecul e / FL=gb: BC002874.

1 ESTsrelatsthofeteiaBERY simlar to 2.91 576 0. 289656

2. 1033#L3p:aF3633.1ALU7 HUVAN ALU SU_BFAM LY SQ SEQUENCE
CONTAMMNATI ON WARNI NG ENTRY (H. saphen$) 127197 0228305 4.76E-02

ESTs 2.94657 0.127188 1.20032 1.43E-02
Homo sapiens mMRNA; cDNA 2.47798 -0.26439 0.894731 4.51E-03
DKFZp434B2016 (from clone

DKFZp434B2016).

ESTs 2.39983 -1.04089 -0.57976 3.37E-02
Homo sapiens synaptotagmin interacting 2.11009 -0.57109 0.653181  1.78E-02

protein STIP1 mRNA, partial cds.

/PROD=synaptotagmin interacting

protein STIP1

Homo sapiens connexin 26 (GJB2) 2.86049 -0.57377 -0.09328 4.27E-04
mRNA, complete cds. /PROD=connexin

26 /FL=gb:NM_004004.1 gb:M86849.2

Homo sapiens brain-derived 1.71599 -0.79412 0.616733  3.09E-02
neurotrophic factor (BDNF), mRNA.

/PROD=brain-derived neurotrophic

factor /[FL=gb:NM_001709.1

ESTs, Weakly similar to unknown 2.33677 -0.04066 1.5217 1.87E-03
(H.sapiens)

ESTs 2.57265 0.177794 1.74876 2.74E-04
ESTs 2.6809 0.209095 1.70624 1.21E-02
Homo sapiens DKC1 gene, exons 1 to 4.18307 1.70283 3.20863 2.00E-02
11

Homo sapiens T cell receptor beta chain 4.45228 1.38318 2.30031 3.27E-03
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ESTs, Moderately simlar to CAL C RAT 6.2681 1.9451 8
1.82747 4. 12E-02 COLLAGEN ALPHA 1(XIl) CHAIN

W@ Rmoiaeg)i cus) Hono sapi ens al pha- am noadi pat BCBHUSB08070418

2.72549 4.6685 4. 33E-03 sem al dehyde synt hase nmRNA,
conpl ete cds. /PROD=al phaam noadi pate seni al dehyde
synt hase / FL=gb: AF2291 80. 1 Honp sapi ens Wit
inhibitory factor-1 1.03265 - 1.51 207 0.4331 59
8.62E-05 (WF-1 ) , nRNA. /PROD=WAt inhibitory
factor-1 /FL=gb: AF1 22922. 1 gh:NM 0071 9 1.1

ri bosomal protein S 11 4.95358 2.251 58 4.04683

2. 98E- 4R A EdfeHs ™RMor necrosis factor, 2.42729
- 0. 73868 plte 6ds. BRRR=TIce@BEeBP al pha-i nduced protein 6

( TNFAI R&)chaifiRNAb: ARGt unor necrosi s factor,
al pha- |, '@%%Sﬁ%s'@ﬁ%o%b '%Rg /FL gb: NM&%Q%% 4%7fl7§5@22665 4.25E-03

sapi ens hai'r ancer it 2.3

1. 27958M8/°¢ 6¢: FROPETRACE vvlth YRPW m)tlf 2 (HEY2),

nMRNA. FPROBEH&O Y ienhancer -of -split related wth YRPW

mot i f Zaxbialm@bort My Rpildd88es 1 gb: A53d3s3d 8842 14124 427648 3.33E-03

gb: AB%%?T%QM e a1 gb Al 21%%3%%9 %1%5 A 7;6%38 1 l5#6E-02

73901 I ens senenogel i n

A8 VGG Eh oA | PRCD-seenbgel i1 |

| FL=gbmB\0 4ahiplele gb /MAGEBOG T2 1 Hono sapi ens, Simlar

t o cadheniva M-gZB@84B1- 0. 02212 2. 14359 2. 59E-03 type

2, K-cgs ey), clong, MC.

con‘pl et g@%éﬁ&s}%%(%léggbdéﬁar to cagﬁerl n 6%8% 41’2?;% 903503
KcadheP R CAEE ki dney) / FL=gb: BCO0001 9.1 Hono

sapi enssapRMNANRNAINAIDSSOMEIBaTein 0. 5679840401 278464634 1BEROT3 4.70E-04
DKFZD“@%%QQL(JJPRUDErle%GHaIDKFZp434|—D35O); partial cds.
prtgpggggé{%@fueor otein Hono sapi ens grow h factor

recepto - 17569 2. 73613 4. 80E-03
ESTs, Weakly similar to ALU7_HUMAN 3.43639  0.843826 2.28468 3.37E-02

ALU SUBFAMILY SQ SEQUENCE
CONTAMINATION WARNING ENTRY

(H.sapiens)

Homo sapiens, clone IMAGE:5242616, -0.525567 -2.07832 0.406964 2.23E-02
mRNA.

Homo sapiens C1orf24 mRNA, complete 5.17968 2.58724 4.04213 1.98E-04

cds. /PROD=C1orf24
/FL=gb:AF288391.1 gb:AB050477.1
gb:NM_022083.1

Homo sapiens clone IMAGE:451939, 5.15776 2.22786 3.40438 2.60E-02
mRNA sequence
Homo sapiens cDNA FLJ14942 fis, 0.682724 -2.08716 -0.74074 1.45E-02

clone PLACE1011185, highly similar to
INSERTION ELEMENT 1S1 PROTEIN

INSB.

hypothetical protein FLJ20425 4.23689 1.90847 3.69988 1.15E-02
/FL=gb:NM_017816.1 gb:AL136750.1

Homo sapiens matrix metalloproteinase 2.28308 -0.65903 0.521586 8.87E-03

10 (stromelysin 2) (MMP10), mRNA.
/PROD=matrix metalloproteinase 10
preproprotein /FL=gb:BC002591.1
gb:NM_002425.1
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bound protein 14 (GRB14), nRNA. /PROD=grow h factor
receptor-bound protein 14 /FL=gb: L76687.1

w@booblvi01490. 1 Honp sapiens, Simlar to TAFSPCT/KS2008470418
2.10954 -0.1313 2.24853 8. 24E-04 polynerase 11,
p300CBP- associ at ed factor (PCAF)-associ ated factor,
65kDa, clone M3C:. 461 0 1 | MAGE: 5551246, nRNA, conplete
cds. /PROD=Simlar to TAF5-1i ke RNA pol ynerase
|1, p300CBPassoci ated factor (PCAF)-associat Honp
sapi ens nRNA; cDNA 1.42404 -1.99222 -0.77126 3.21 E-02
DKFZp761 J 1324 (from cl one DKFZp761 J 1324) solute
carri €Sanily 30 (zinc 2.82535 03888493 220838g0P6553 3.16E-03
O. OOEHgnotspens pomin@r(inouseigikdber 1 af#soRyne 2.ATBDHI429671  1.38E-03
3. 6SS&ER@M&&%@JALP&@B&@O@H@G5;33;4HgmiGséaBL e?s GroL
oncoge _ _0. : : - nmel anoma
gr owt h(ﬂwgfﬁl%}rl]%%g\z&n%"\ﬂ\a%%gﬁi al pha) (GROL ) , nmRNA
| PROD=2BROP?8Pfcbgene (el anoma growt h
st i mul Ramorsgaas MRNBYDNAI pha) / FL=gB40V8 00 10.68409 0.399%kAD1.48E-02
sapi enskrzppuLiisirdmeRRyertase 4. 90999 0. 871309 1.52441
1.71 Es Sult4,Ei si nkexin type 5 (PCSKS),

nRNA. / pr opr)ot ei n convertase subtilisinkexin ta/gpe
2.28E-04

5 / FLE 08898 Pyrothgfisa RIGE06200. 1 £STS 09354736054
1. 961 R22QOBELIZTP1UMBEE- 02 G protein ganma-1 2 subunit
3. 93658RrADDOHthefailor@SBB9267011E- 04 / FL=gb: NM 01 8841 .1

gb: AF1_1966/3. telet-derived growh factor al pha
3.50343" %9@@1&5‘%92_ 50207 3.99E-03 pal ypept i de

cl ust €t SPRYFFPUNENES2PY S s i nhi bF’F%P? spg8%2¥385112§%7 1.23E-03
- 0. 426cne BROFOP281. 48E- 03 40, 40, sul fated gl ycoprotein

2, teshanlafianaykaplcasmreth prost at es.0@sSagesdis 2.84336  7.69E-03

apol i ' 2.82081 - 1.6981 6 - 1.89985
4. 1OEP%Q£%%DJ§%%?)§§§§?'%UI I noma- associ ated 1 2.94347

0. 12040'595NY2YA%91 43E- 03

Human microfibril-associated 3.89326 0.527618 1.35764 1.81E-03
glycoprotein-2 MAGP-2 mRNA,

complete cds. /PROD=microfibril-

associated glycoprotein-2 MAGP-2

/FL=gb:NM_003480.1 ghb:U37283.1

Homo sapiens proprotein convertase 3.76897 0.368734 1.17396 1.38E-02
subtilisinkexin type 5 (PCSK5), mRNA.

/PROD=proprotein convertase

subtilisinkexin type 5 /FL=gb:U56387.2

gb:NM_006200.1

Cluster Incl. Al735391:at10e09.x1 Homo 2.59941 0.203564 2.03637 1.12E-04
sapiens cDNA, 3 end /clone=IMAGE-

2354728 /clone_end=3 /gb=Al735391

/gi=5056915 /ug=Hs.20137 /len=567

ESTs 2.30031 -1.01596 -0.08964 1.46E-02
Kruppel-like factor 4 (gut) 3.50041 1.09954 2.95915 1.22E-02
Homo sapiens full length insert cDNA -1.40946 -3.04877 -0.39378 3.32E-02
YI25A03

ESTs 0.806666 -2.01081 -0.53076 1.91E-02
Homo sapiens mMRNA; cDNA 3.1892 0.012768 1.13562 1.35E-03

DKFZp761G02121 (from clone
DKFZp761G02121); partial cds
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(INSML ) , nRNA. /PROD=i nsul i nomaassoci ated 1
/ FL=gb: NM 0021 96. 1 gb: MP31 19.1 LBP protein 32

w0 Biosginzabd 01 4552, 1 2.68546 -0. 16678 1. 7062BCT/US2008/070418
1.87E-03 ghb: AF1 98489. 1 ESTs, Highly simlar to
T42654 2.84504 0.51 5703 2.95379 7.92E-04 hypot hetica
protei n DKFZp434Gl 115.1 (H. sapi ens) Hono sapiens
Friend | eukem a virus 1.7744 -2.28064 - 1.56765
3.14E-02 integration 1 (FLU) , nRNA /PROD=Friend
| eukem a virus integration 1 /FL= gb BCOO1 670. 1
gb: NM 00201 7. b: MD8833. 3 ESTs 846429 -2.4204
- 0. 91§W°fa%e/‘ETMgFﬁ%d?ﬁ5\‘Asap| ens ox?a%?@?ve %8%%%?1%25546 1.21E-03
1. 30153mpléte 622 7=0D:ABOB3I®4Y 3. 20E- 03 hydr oxys teroid
dehydrgganasao.. ;_r@t/.{pny:dzmghydr ogenase; 3-hydroxysteroid
epi mer ase.f , / PROD=oxi dative 3 al pha
hydr oxys er0|d deh dro enase; retinol dehydro enase
3- hy dridPseRitngi e 2§se | FL=gb3Af%81 680624% %148 4.16E-02
m nor hiR%A, cemgeadds BPRAO=Ynimpwn gen HA-1 1. 89498 0 37136
2. 15158rokinGk mc@Z32dPP- gl ucose pyrophosphoryl ase 2
4.2632 7 OE- 03 Honp sapi ens
regulato%bggﬁﬁfg é?@@héﬁg’ 2952 3.08504 5.49711
1. 21E-®38i gnal | i ng 2, 24kD (RGSZ) 18R, 098303 0.984522 2.68E-02
| PROD=ayesptolaain 8r of Gpr ot ei n si gnal4iehg 21.8P4k[3.84199 0.00E+00
| FL=gbxiho38AHidein 1 gb: NM 002923. 1 £53bs 4.-488857 ()126@&36 1.58E-02

623 2. ESTs 0.62342
138 8. %g@gﬂéﬁéggmgg’)ézeom O eaahet 1 3baab el como2
ESTs ESIEMN BPSHEEAVLSTE 12 3. 92E- 02 Honop sapi ens

cDNA FSERUEGCE GONTAMINADOB0O876 - 0. 24405 1.56853 1. 39E- 02

cl one WikABRG EQPRDHapibtisghl y similar to | NSULI N GENE
ENMN%?%@J!%?EE%%@%W oi d h?%g@;ﬁ‘él S5 IEP44 0018361 2 11E:02

recept or- associ At 7 2.01

pr ot ei ¥M@15¢ kDa subunit
Human complement cytolysis inhibitor 6.61592 3.91665 5596 1.66E-02

(CLI) mRNA, complete cds.
/FL=gb:J02908.1 gb:NM_001831.1
gb:M64722.1 gb:M25915.1

forkhead box O1A (rhabdomyosarcoma) 5.04975 2.59802 4.53545 1.60E-03
/FL=gb:NM_002015.2 gb:AF032885.1

gb:U02310.1

Homo sapiens cDNA: FLJ22727 fis, 4.88391 2.09093 3.68875 1.91E-02
clone HSI15054

cadherin 6, type 2, K-cadherin (fetal 3.27371 0.243335 1.61199 2.74E-04

kidney) /FL=gb:D31784.1
gb:NM_004932.1

ESTs 3.97749 0.786845 1.99803 1.73E-02
endonuclease G-like 1 1.11519 -2.09018 -0.88324 1.69E-02
/FL=gb:AB020523.1 gb:NM_005107.1

Homo sapiens cDNA FLJ13034 fis, 4.59641 0.64328 1.1121 1.66E-02
clone NT2RP3001232

Human DNA sequence from clone RP4- 2.91607 0.209555 1.92644 1.93E-02

61404 on chromosome 20q11.1-12
Contains the 3 part of the MMP24
(matrix metalloproteinase 24

(membrane-inserted)) gene, the

277



[ FL=gb: NM_0051 19.1 gb: AF1 17756.1 ESTs 2. 4548 -0. 381
1 1.6521 2 4.08E-03 Honpo sapi ens mRNA; cDNA 3.13835

wWO28059228 2. 9551 1 1. 53E- 03 DKFZp667D095 (fr onPCl/oamo8/070418

DKFZp667D095) Honp sapi ens synaptoj anin 2 nmRNA,
2.94452 0.23595 2.4148 3. 63E-04 conpl ete cds.

/ PROD=synapt oj anin 2 /FL=gb: AF31 861 6.1 Honp sapi ens
procol | agen G 3.37999 0.343624 2.21 149 1.46E-02
endopept i dase enhancer (PCOLCE), nRNA.

/| PROD=pr ocol | agen Cendopepti dase enhancer

/ FL=gb: BC0O00574. 1 gb NM 002593. 2 gb: AB008549. 1

gb: L3379%BP{integsipbeta 2 piadins 0. 925809 3.5281 8 1. 70E-04
Hono sapeismsnerRiAeidar a kivalaee30 3. 65772 0.91 1608

3. 095Lina33 §hd®2E- 05 protein, partial cds. /PROD=KI AA0930

t h dt t
P s R s 00, L R el " (R Eoots soseos
MRNA. TR RN Xa°56Er | ption factor FOXL2
| FL=gbng<88 klo8OdBGC114h:"MINA023067. 1 ESTs 1. 9867 -

1. 5948omBietd Tas/ /PROB=Bilapbin 03 ESTs, Highly simlar to AFl

74600 3 2.35691 2. 45E- 02box
pr otelr%Spﬁnse%g%téipﬁemSgQ g no sapi ens ankyrin 3, node

of 3. 1FBARGMPHI¥16 2. 09865 2. 90E- 03 Ranvi er (ankyrin
G (ANKSpb:BEG@®&™dri pt variant 2, nmRNA. / PROD=ankyrin
3, | sofMdekElsigardV 001 149. 1ogis78/4396580654 4Has®:  2.57E-03

sapi en RS or 2.39086 -1.04254
0. 558 éﬁqﬂggﬁng% Eéégﬁgésuperfan1ly, menber 6

( TNFRSESJVENFRGRNTA '\fﬂ Npoptosis (APO-1 ) antigen 1
| FL=gb¥ANRNIBGEBOARY (HisapignsM67454. 1 Honop sapi ens
t hyr ot gopj Mweekegaimildi® da180349 - 1. 50638 0. B2drd 71.8b7H1 4.12E-02

E-02 toenzyme ( TRHDE MRNA.
 PRODY L”’B%?ﬁ%@ﬁ??“@%@@ﬁ yme (TRIDS).

(R. norveglcus

Homo sapiens alpha-aminoadipate 5.2604 2.72549 46685 4.33E-03
semialdehyde synthase mRNA,

complete cds. /PROD=alpha-

aminoadipate semialdehyde synthase

/FL=gb:AF229180.1

Homo sapiens Wnt inhibitory factor-1 1.03265 -1.51207 0.433159 8.62E-05
(WIF-1), mRNA. /PROD=Wnt inhibitory

factor-1 /FL=gb:AF122922.1

gb:NM_007191.1

ribosomal protein S11 4.95358 2.25158 4.04683 2.98E-04
Homo sapiens tumor necrosis factor, 2.42729 -0.73843 0.613222 1.93E-02
alpha-induced protein 6 (TNFAIPS6),

mRNA. /PROD=tumor necrosis factor,

alpha-induced protein 6

/FL=gb:NM_007115.1

Homo sapiens hairyenhancer-of-split 2.3848 -0.44154 1.27956 3.16E-03
related with YRPW motif 2 (HEY?2),

mRNA. /PROD=hairyenhancer-of-split

related with YRPW motif2

/FL=gb:NM_012259.1 gb:AF311884.1

gb:AB044755.1 ghb:AF232238.1

gb:AF237949.1 gb:AF173901.1
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hor nrone degr adi ngect oenzyne / FL=gb: AF1 26372.1
gb: NM 01 3381 . 1 ESTs 4.65711 0.915563 2. 32327
WG 209811038 Hono sapi ens MRNA; cDNA 2. 36072 - 2. OPGRAS2008/070418
-1.25286 1.50E-02 DKFZp564N 1116 (from cl one
DKFZp564N1 116) Hono sapi ens placental protein 13-1ike
3.55894 0.434263 2.47085 3.48E-03 protein (LOC56891 )
, MRNA. /PROD=pl acental protein 13-like protein
/ FL=gb: NM_0201 29. 1 gb: AF267852.1 Hono sapi ens,
Simlar to receptor 2.05578 0.178992 3.5007 4. 46E-04
tyrosi ne kinase-like orphan receptor 1, clone M3C
12687, HIMRNReNE efifineqed” 'dg@{'G1/)’PRCD9§8?ﬁ1Par THP PR PO 30502
t yr osi meNA iAR@Desdneka@elor phanr ecept or 1 / FL=gb: BC006374.
1 ESTsrQgd: 200006 ghAnPodsbdr.+ 0. 84976 3. 25E- 02 Hono
sapi e L lar - avian 2 5 - i
-0.10 dn?§g;g4€§ ’S%m'%?m%?}d?%@l%\st oSsi 52'\%/%%%5 E%%éggg%ggﬁ)e 25903
honol dyfet; K€% “R/Eféf%@’?@@ﬁ MAGE: 3946751 , nRNA,
conpl evec:¢48. mRNAR@Dr8lervdd.ar to v-ets avi an
er yt hr/phbas3ifsi 6 cathéldsEdR -0orcogene honol og 1

| FL=gb; 1ESTs, Highly simlar to dedicator
of cytcég‘gg&g%%aidfé@z 29829 -0.12951 1.85E-02 Kinesis 1

(H. sapfe9sFC¥E8Y-11. 1465 - 1. 7403 0. 682768 3. 99E- 02 ESTs
1. 7466HomD SEFHOOROAZ®BATA 2. 97E- 032/FFP8, \WaAPY SI7A48 ap.16E-03
to PMEHANMNO3E0 B34 B - 2. 44485 -0.51457 1. 87E-03

PAl RE OX PROTEIN 2B (H. sapi ens) ESTs
3. T, -g_.%@s%’ %‘533%4 7.36E-03 Hormp sapi ens cDNA
FLJ1 0BBYPiwRetheticabmiiein 1 50823 - 0. 08369 3. 93E-03 cl one

NT2 RP280R6Renklgivnth daaier @eepior-Si m | ar4-2336 KI AAOAE9. 21738854 %580E-03
- 1. 6046260 dbrREDOAGRB B3 HRAA. gene product, clone MZC: 451

24 | h@%@é%?o%gfgmrmpbg&gpl ete cds. /PROD=Simlar to

KI AAO441 gene
proteint 14 /FL=gb:L.76687.1

gb:NM_004490.1
Homo sapiens, Similar to TAF5-like RNA 2.10954 -0.1313 2.24853 8.24E-04
polymerase Il, p300CBP-associated

factor (PCAF)-associated factor, 65kDa,
clone MGC:46101 IMAGE:5551248,

mRNA, complete cds. /PROD=Similar to
TAF5-like RNA polymerase Il,p300CBP-

associated factor (PCAF)-associat

Homo sapiens mMRNA; cDNA 1.42404 -1.99222 -0.77126 3.21E-02
DKFZp761J1324 (from clone

DKFZp761J1324)

solute carrier family 30 (zinc 2.82535 0.288493 2.38889 0.00E+00
transporter), member 1

antizyme inhibitor 3.65887 0.37346 1.74912 1.86E-02
Homo sapiens GRO1 oncogene 2.51473 0.107263 2.38874 7.16E-04

(melanoma growth stimulating activity,
alpha) (GRO1), mRNA. /PROD=GRO1
oncogene (melanoma growth
stimulatingactivity, alpha)
/FL=gb:NM_001511.1

Homo sapiens proprotein convertase 4.90999 0.871309 1.52441 1.71E-02
subtilisinkexin type 5 (PCSK5), mRNA.
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product /FL=gbh: BC0O36731 .1 Hono sapi ens, clone

| MAGE: 40671 66, 0.195869 -2.50507 0.276993 1. 16E-03
WORNAOESTS 1. 5857 -2.61787 -1.30022 1. 12E-02 Hp@DUS2008/070418

sapi ens net hyl - CpG bi ndi ng 0. 490598 -3.45465 -1.70163

3. 90E-03 protein MBD2 (MBD2) nRNA, conplete cds.

/ PROD=n®et hyl - CpG bi ndi ng protein MBD2

/ FL=gb: NM_003927. 2 gb: AF072242. 1 KIAAl 15 1 protein

0. 642527 -2.04288 1.00885 4.09E-03 H. sapi ens nRNA for

B- HLH DNA 5. 43034 1.56039 3.451 22 1. 12E-04 bi ndi ng

protein. /PROD=B-HLH DNA bi nding protein

| FL=gWPRRPTOOLED. 01vetg5fo sapi ens, Simlar to

hypot r@btlllsadexn@tywllgﬂ_U563§79901 1 1.26899 2. 63E-02

prot eigh:Nm-d&2001 , clone MSC: 39559 | MAGE: 48281 36,

MRNA, lete cds / PROD=Si m | ar, ypo C

prot ein ELJ32001 / FL=gb: BC036200. %%ﬁlgm) ig‘%é @4’1777 g 02

t unor GPERPEY ma”zsulwgez 2. 9637539¥5335480 17%1129@8%?2 "Srte0s

t r ans oFiqeb:NVai 18t gDAF1R®dR.1 / PROD=W | ns tunor 1

i sof orgadRtaErvegdoiiMablgddi4d. 1 gb: BishdA2443851ba&EST207  3.99E-03

1.531 ﬂ, & 54553 1.37309 8. 14E-03 Hono sapi ens

Simldrfe cadherl n 6, 2. 54746 -0,6981 1 2. 1341

1. 45E- Ptefiy (GRmpEmepYsiS PRIBITTRC f et aP-Skifiney§-420¢] or?@K/@c 8.48E-03

1470, 49RAAvIfatggpytetaeincts. / PROD=Si m | ar to cadherin 6,

tEsége gtestckgféaﬁm-fﬁpie&e(jE@&&Ekildgg)ééﬁ/ Engké: 8500001 Q. I1I

S - pater na y

expr essed%g%zapg@% Jé)?%l 67669 -0.01 18 2.17E-0

sapi ens'€nar ot - Leyden crystal 3. 36888"- 0. 11§986‘9141 82’981509%10'5 02

2. 08E-operitneinaulii@a@ssociaRMNA.  / PROBEEhar §t1204peyfe&R48  1.43E-03

Cryst aingprRH&NA. /PRbgRuINADOL 828. 3 gb: LO1 664.1 ESTs

3. 2619a§soc&e227& %b]NNT’%&a%?H 16E- 03 Hormo sapi ens

t achyki 2.77265 - 1.02081 1.4831 9

4. O7E—Q5’4V'9(3§1l%st ance K, substance P, neurokinin 1,

neur okLiBkipreten 32relFgtne i 4P5E. |1 2.68546 -0.16678 1.70626 1.87E-03
gbh:AF198489.1
ESTs, Highly similar to T42654 2.84504 0.515703 2.95379 7.92E-04
hypothetical protein DKFZp434G1115.1
(H.sapiens)
Homo sapiens Friend leukemia virus 1.7744 -2.28064 -1.56765 3.14E-02

integration 1 (FLI1), mRNA.

/PROD=Friend leukemia virus

integration 1 /FL=gb:BC001670.1

gb:NM_002017.2 gb:M98833.3

ESTs 0.846429 -2.42046 -0.91891 1.57E-02
Homo sapiens oxidative 3 alpha 1.30153 -1.64227 0.196394 3.20E-03
hydroxysteroid dehydrogenase; retinol

dehydrogenase; 3-hydroxysteroid

epimerase (RODH), mRNA.

/PROD=oxidative 3 alpha hydroxysteroid

dehydrogenase;retinol dehydrogenase;

3-hydroxysteroid epimerase

/FL=gb:AF016509.1 gb:A

minor histocompatibility antigen HA-1 1.89498 -0.37136 2.15157 4.61E-02
UDP-glucose pyrophosphorylase 2 4.26327 0.968939 2.4776 6.20E-03
Homo sapiens regulator of G-protein 5.42952 3.05504 5.49711 1.21E-03
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neur oki ni n al pha, neuropepti de K, neuropepti de ganm)
(TACL ) , transcript variant beta, nRNA

wo BR@Dr14ac hyki nin 2 precursor, isoform beta /FRETDS1088/070418
Honmo sapi ens PNAS-1 23 nRNA, 1.59659 - 1.46656 1.84663
3. 90E-03 conpl ete cds Hono sapi ens hypot heti cal
protein -0.359245 -3. 46654 -0.06528 2.55E-03 FLJ20075
(FLJ20075), nRNA. /PROD=hypot hetical protein FLJ20075
/ FL=gb: NM O 17655. 1 Human pl atel et-derived growth
factor 2.44464 -0.5846 2.90484 3. 63E-04 al pha-receptor
(PDGFRA) nRNA, exons 13-16 Honop sapiens cDNA: FLJ22547
fis, 4£PYITES 240 E8YMENG9548 1. 54E-02 cl one HSI 00356
Hono sBRPensguldSPETE-B@eipsioe@ion 0. 786188 - 2. 32161
1. 29618 2806@ Eq)534d39PCL 56), nRNA. / PROD=HSPCI 56
pr ot ei 0141 78. 1 gb: AF1 6 1505. 1 Honp
sapi en M%B\IA 0. 485642 -4.8524 -3.09356 2.02E-0
DKFZp588P1 124 (from cl one DKFZp588%F7 124§-0163¢ d?e%f’ﬁ{‘f’n §.86E-03
| FL=gbESVB41 10.1 7.09236 2.67863 05283236 -7.94VE0.0T138 8.95E-04
160808 2. 74930 0. 21 5565 1. 92E- Qo of Sl EL Ll 058

ot ei

Ci one L 34305, | NAGE: 3. 67647 n%ﬁﬁd% e
/ PRODSMRiseRigs COVMEIIBY AR cal  pr 0B8PS FL%”&@%@ 56853 1.39E-02
| FL=gbc!ldBEDBYBAR03525, Hgmpsisi@pioens, Simlar to LIM
homeobaxuriQcEAR2B8ANCERFKRDTRINL - 1. 10961 1. 16E-02
proteig 8, clone | MAGE: 4839343, rrRNA Hom) sapi ens
chorlonlc 0.812166 -2.21846 2.21843
somat BN 'F%"ﬁurﬁffe&ﬁ?iraﬁm@edz ( CSH2 ¥+ GGW ans%PF‘E% ver?lant-63E-03
4, nRNpeteir, PRODachkyni oni ¢ somat omammot ropi N hor none 2,
i sof Or/ﬁﬁgﬁ:ﬁMf(@b’l 1|§|.MQQ22614&6.11

ESTs 2.4548 -0.3811 1.65212 4.08E-03
Homo sapiens mMRNA; cDNA 3.13835 0.605922 2.95511 1.53E-03
DKFZp667D095 (from clone

DKFZp667D095)

Homo sapiens synaptojanin 2 mRNA, 2.94452 0.23595 2.4148 3.63E-04

complete cds. /PROD=synaptojanin 2

/FL=gb:AF318616.1

Homo sapiens procollagen C- 3.37999 0.343624 2.21149 1.46E-02
endopeptidase enhancer (PCOLCE),

mRNA. /PROD=procollagen C-

endopeptidase enhancer

/FL=gb:BC000574.1 gb:NM_002593.2

gb:AB008549.1 gh:L.33799.1

ESTs 3.24495 0.925809 3.52818 1.70E-04
Homo sapiens mRNA for KIAA0930 3.65772 0.911608 3.09513 8.62E-05
protein, partial cds. /PROD=KIAA0930

protein

Homo sapiens forkhead transcription 1.51993 -2.14186 -0.86243 3.75E-02

factor FOXL2 (BPES), mRNA.

/PROD=forkhead transcription factor

FOXL2 /FL=gb:AF301906.1

gb:NM_023067.1

ESTs 1.9867 -1.5948 -0.2171 2.81E-03
ESTs, Highly similar to AF174600 1 F- 3.08175 0.202953 2.35691 2.45E-02
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Hono sapiens HES-rel ated repressor 2.80599 -1.19396
2.40562 2.44E-03 protein 1 HERPL nRNA, conpl ete cds.
WO RRODEHES- r el at ed repressor protein 1 HERPL PCT/US2008/070418
/ FL=gb: NM 01 2259. 1 gb: AF31 1884. 1 gb: AB044755. 1
gb: AF232238. 1 gb: AF237949. 1 gb: AF1 73901 .1 Hono
sapi ens cadherin 6, type 2, K- 0.824752 -3.83509
-0.87634 2.49E-02 cadherin (fetal kidney) (CDH6),
MRNA. / PROD=cadherin 6, type 2, K-cadherin (fetal
ki dney) /FL=gb: D31 784. 1 gh: NM 004932. 1 paternally
expressed 3 2.87398 -4.12925 -3.49232 2. 19E-02 Hono
sapi enS* ePIRA FR2§{H9e898)f i s, 2.5268 -1.71619 1.84868
4. 46E—|ﬂh¢10@hm1@aHE$@é\tlod©©0637 Hon®.18dpi eAg01116 2.09865 2.90E-03

?CléiEl R QeI R G) kﬁll\ijﬁfranéerlgtog)Ar(zB?Kg)zgﬁéﬁlA 3. 56237

- 0 ng

%ﬁi? ARATBRED aggy%h er /FlL=gb: NM 001 197. 2

gb B&MOf@é@LIQW%14 84. 1 gb:U49730. 1 Honp sapi ens

t esti sgbaxpeedédsed 3.51154 -2.84891 -1.3824 2. 18E-02
Sequel%o]sépénlﬁk%ﬂﬁecroﬂﬂéﬂor | PROD=b@8iisb S eﬂ(@afzezss.esimgh 1.62E-02
seque 1 272. 1 Honpo sapi ens growt
hornoqggﬁ m%Pm 9 2.77587 1. 4679

1, 60E—@§W AsE F"bt’P%R“F%ﬂRPS@ RNA. / PROD=gr owt h

hor non@Pe;1) andesh drirr: v 8eWrsdr / FL=gb: J03756. 1

gb: NM 3#554.1 1 Honp sapi ens, clone | MAGE: 4828836,

0.972 98 1.63 )
sapi eﬁ%ﬁosﬁgﬁ?#yﬂog in- r&leéﬁi 5 50745 &% %5957922517 4.91E-02
- 0. 338*02“0363@@‘16%6?(“@&@!-‘@) ., MRNA, /PRCD:gaI ani n

r ecept @RHOE)/ rRNAg (PRAIVEODAA8I0-. 2 gb: U23854. 1 gb: L34339.1

gb: U535idashg horef® sapi ens, serine (or cysteine)

1. 9685} .4 394 1. 56568 3. 06E-02 proteinase

i nhi bi tgra nge%‘ % y’%B &oval bum n), nmenber 3, clone M3C

12244, F'ruﬁkﬁmé%?ﬁﬁlg% H-¥d8" 1) PROD=seri ne (or

ESTs 4.65711 0.915563 2.32327 ©6.29E-03
Homo sapiens mMRNA; cDNA 2.36072 -2.02594 -1.25286 1.50E-02
DKFZp564N1116 (from clone

DKFZp564N1116)

Homo sapiens placental protein 13-like 3.55894 0.434263 2.47085 3.48E-03

protein (LOC56891), mRNA.

/PROD=placental protein 13-like protein

/FL=gb:NM_020129.1 gb:AF267852.1

Homo sapiens, Similar to receptor 2.05578 0.178992 3.5007 4.46E-04
tyrosine kinase-like orphan receptor 1,

clone MGC:12687, mRNA, complete

cds. /PROD=Similar to receptor tyrosine

kinase-like orphanreceptor 1

/FL=gbh:BC006374.1

ESTs 0.159066 -2.96514 -0.84976 3.25E-02
Homo sapiens, Similar to v-ets avian 2.22285 -1.58562 -0.1074 2.63E-02
erythroblastosis virus E26 oncogene

homolog 1, clone MGC:29755

IMAGE:3946751, mRNA, complete cds.

/PROD=S8imilar to v-ets avian

erythroblastosis virusE26 oncogene

homolog 1 /FL=gb:BC017314.1
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cysteine) proteinase inhibitor, cladeB (oval bum n),
menber 3 /FL=gb: NM 00691 9.1 gh: Ul 9556. 1

w@booB@IR2224. 1 DKFZP566K1 924 protein 2. 88225PcPUSHBSR70418

1. 39062 O OOE+00 ESTs, Mbderately simlar to 4.24074
-0.69782 3.87444 1. 12E-04 ALU2 HUVAN ALU SUBFAM LY SB
SEQUENCE CONTAM NATI ON WARNI NG ENTRY ( H. sapi ens) Human
MRNA upr egul at ed during 0.494505 -4.6291 2 -0. 1891 5

4. 38E- 02 canpt ot heci n-i nduced apoptosis of U937 cells.

nucl ear receptor subfamly 1, group I = 1. 77902

_4.02806 -0. 19682 4.34E-02 menber ESTs -

- 6. 0815572 Hghvgimdede tdigarore! ¢y Horm°§3a85 ens? %%8%%1?%1 1.85E-02
1. 1243dhesi8] (HIRpidB8 2. 61 605 1. 12E- 04 somat omanmmot r opi n

hor mongs1?2 (CSH2), transcript varianised, nRNA03 0682768 3.99E-02

| PROD= rioni c somat omanmot r opi n [,Aone, ' m ]
1precu§§§‘§r / EL=gb: NM 020991 . 2 gb: Ff go %52&?%539?4 2.97E-03

sapi ersS TRRKERHY JIasisCABS HUiAbg1 "1 1. 0%192162%384465 568675 1:87E-03
1. 93E- REIRIOMPPRRERVOHIMEQBRRCOD=SCCA2b / FL=gb: AB046400. 1
Hono samensB¢HAN469 gene product 4.03097 - 1.94826

2. 5651 -8 2. 49E- 04( KI AA0469), nmRNA %ngbf&%é@4ﬁ%g&en?365 03

product T FL=gb: AB007938. 1 gb: NM 8
4. 4538%mosanig SRNAETISESEYfiss 65E- 04TABCE Wi1 6085 BRI CFISE-03
OF WI@ANTREAMERR ON CYTOKI NE EXPRESSI ON | N

POPUL AJdn{N&iéak, SislahSkARGM THE  HUMABBS2B/BRYOB466 Jldebbo  2.33E-03

CELL g Cell conditioned nmedia wo
wnt 1 eor\?\t&n%f't’é:&m/wdd/‘é%“ wt 2 wo wt 1 wo wnt 2

w wnt MRCHPSTRERS: @R%‘?,C%ﬁpftes%d%z 606 06 49, 758 34 50, 702
57 96,/BREGD=THMIROO KAAW482ere09, 709 04 195, 889 94 23 38 34
49 370,8R 400056306 34 45 216 90 105 20 38 50 132

91 61 1,74 9
04 16 °é“%s%pgeg”s’g°g’”‘%§”§\%%°%gﬁ6145 6%915%555635 %095@%%%8&6 110503
715 86"NA0 48 99 742 24 476 36 107 69 512 77 337 12

249 SEP47 00 273 70 348 44 304 481563 4026W87 8B30922] 58 12E-02
54 77 1HhR sapiens methyl-CpG binding 0.490508  -3.45465 -1.70163  3.90E-03

protein MBD2 (MBD2) mRNA, complete

cds. /PROD=methyl-CpG binding protein

MBD2 /FL=gb:NM_003927.2

gb:AF072242.1

KIAA1151 protein 0.642527 -2.04288 1.00885 4.09E-03
H.sapiens mRNA for B-HLH DNA 543034 1.56039 3.45122 1.12E-04
binding protein. /PROD=B-HLH DNA

binding protein /FL=gb:NM_000474.1

Homo sapiens, Similar to hypothetical 0.520711 -1.99011 1.26899 2.63E-02
protein FLJ32001, clone MGC:39559

IMAGE:4828136, mRNA, complete cds.

/PROD=S8imilar to hypothetical protein

FLJ32001 /FL=gb:BC036200.1

Homo sapiens Wilms tumor 1 (WT1), 2.40462 -2.96375 -2.43546 1.41E-02
transcript variant D, mRNA.

/PROD=Wilms tumor 1 isoform D

/FL=gb:NM_024424.1 gb:NM_024426.1

ESTs 1.53104 -1.54553 1.37309 8.14E-03
Homo sapiens, Similar to cadherin 6, 2.54746 -0.69811 2.13419 1.45E-04
type 2, K-cadherin (fetal kidney), clone
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8 50 141 92 571 23 641 05 354 91 355 28 985 70 670 60
1001 13 22 48 21 54 17 79 25 3 1 42 78 75 44 1 00 55
WQA902/08828 51 1,060 82 282 8 1 211 86 787 19 S4RCHUSBES/070418
50 82 22 742 24 984 39 1,681 85 1,406 12 23,331 57
22,768 53 1 00 7 32 301 87 253 80 207 89 199 67 622 91
291 71 262 00 336 77 1,155 3 1 960 3 1 890 56 744 31
2,156 2 1 1,445 14 184 50 284 96 934 12 847 56 975 77
665 56 2,140 8 1 1,480 35 629 00 379 57 1,327 92 964
54 1,239 85 947 73 3,283 94 2,519 78 3 1 00 222 45
1,075 02 941 73 449 49 352 47 1,086 66 861 72 44 00
180 21M@&H7AgnRYscopyleterds.5g 277 47 511 67 792 98 23 50
62 5 1PROR=flarksEadberh 6112@ 288 145 30 359 37 367 15 1 00
45 05 L83+ fetddBeB6 203 21 166 86 451 78 362 12 84 00
292 84_4 68 176 99 194 98 443 22 509 66 433
00 6deb§§?g§Q%éﬁ7 1,161 75 777 25 722 75 1,808
1, 446 BJS1-309 152 50 246 10 708 95336733 2%77195%218568% 1.40E-02
179 050a81BIy3P28E 36 349 00 441 528158202 67689 0IV1ED 2.17E-02
22377%&%%61;%3 tnae8 eién dry 54632 (7)251 gg&gasgio gfrgmg % 71?5895308502
2. 414 §4E§18§5E§§9 %§§§§485 42,215 53 43 934 33 5 553
00 6, 0f%iepovstalpestsings 4 173 19 10, 091 09 6 029 45
18, 988F34b:NE, BBERs B4b-101B6L. D 25 558 38 208 19 88 96 148
11 25498 187 77 158 00 422 93 1, 2281945 100967 30 5€82 3.16E-03

93 56 6 428 8
1, 4074'6;13%S:“!‘p'e%?aégyk%els"rejfég‘igrszz 425? Zgg ? %)Sg €8§§3084 07E-04
13 1, 699stiaese K sBYarpePreaiding 858 67 2,495 04 1,981 62
2 00 1BTewWkin®RInelbme@8L.50 259 39 214 67 436 38 405 71
1, 236 ROrodiniRdfha9Rubpil 93 1,421 89 10, 155 70 5, 842 90
3, 999 13 352 05 312 08 117 99 75 93
316 5§g%§%pgﬁé§%%5%)gg é 1 302 68 198 48 142 34 93 74
354 23 BFPLyEianPelagiRNE81 99 966 23 1, 133 88 188 22 363
72 758PRODB&NyKBID 2PrebyBorS®otm976 13 2, 119 94 1, 497 48
4,598 @6 /B,-g603 77 11,345 78 12,174 73 17 50 74 34 625
42 63%%&&%&%@% 804 30 673 8.5;,94001 5&56’551584% 3.90E-03
1,245 23 1,167 17056 3 1 791 18°2,120 27 1,713

828 5d”@iem§§ 1, 121 19 842 07 7, 377 28 9, 527 88 9, 774
82 9, 9¥MoGII9OyODeRIBoll 1 212 D359B3]1 GB46EEE -OB5AB(2.55E-03
27 681F0801s @LBod8), GAMAS0 617 79 1,234 39 1,091 65

2, 999/ﬂ£oéﬂg&9m§§u%x§§§JZmis4 886 99 10 50 232 02
1,081 04 88 19 92 453 71 1,346 78 1,108 17 242 50
282 717 79YY-H8% 1076 03 572 17 500 58 2. 015 89 1,567
53 24 l0an PoelpHle0Gg gBBthfacts2 46 1294488 3510.3546 GOWAFE 3.63E-04
694 07alcha@RedHPIRIRA) @A Bxchs 1, 255 50 401 73 169 67
701 62,583 42

Homo sapiens cDNA: FLJ22547 fis, 4.29365 -0.10882 2.09548 1.54E-02
clone HSI00356
Homo sapiens HSPC156 protein 0.786188 -2.32161 1.29619 8.62E-05

(HSPC156), mRNA. /PROD=HSPC156
protein /FL=gb:NM_014178.1
gbh:AF161505.1

Homo sapiens mMRNA; cDNA 0.485642 -4.8524 -3.09356 2.02E-02
DKFZp586P1124 (from clone

DKFZp586P1124)

caldesmon 1 /FL=gb:M64110.1 7.09236 2.67863 5.63436 7.47E-03

gb:NM_004342.2
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7 50 46 74 1,380 5 1 1,606 86 123 61 6 1 87 231 02 276
62 1 00 63 64 852 63 867 83 529 09 269 04 740 98 684

W@ 200000022 25 269 36 280 4 1 157 32 52 50 280 BSI/USR0gIE70418
291 00 226 39 1,113 16 1,137 26 272 50 486 52 617 77
1,222 17 1 50 1 13 491 75 322 22 144 21 66 56 474 02
291 71 1 00 5 63 1,602 09 1,399 93 55 25 0 00 208 78
184 4 1 1 00 6 19 465 66 177 37 97 39 110 61 371 35
343 68 1 00 1 13 316 73 275 76 97 39 171 55 571 57 427
51 1 00 2 25 352 85 353 04 170 43 8 1 56 474 02 363 80
437 00 1,644 99 517 84 597 56 4,729 96 8,521 09 2,63
37 2, OtAsiogeriens Giimigylo Bypothetiralgg 37 16980893 ’314953,%19/21?866682925 02
80 855vr@din M41@68, 148 BFC:343052 50 1, 021 13 691 09 487 46

1, 394 §RcRs%55:798RIR Sbidlci?5 940 14 1,294 78 382 07
123 74 07 372 93 343 33 206 95 7
1 24 Zg§8§§§%mﬁigwgga%%§%5 230 33 1,426 67 1,240 30
752 90TL955BL-gb:BSB4eB 11 849 18 3 00 25 9 1 377 74

1, 130 K@@ obadiend Fimikbo B RO4otex 343.0638431 -OB01BTI1. W61  1.16E-02
2. 851 Fdeils 285 MabedsR®B, 20 929 91 2,609 70 2,167 7 1
241 00 %@§ 40 1,049 33 1,026 62 675 17 671 19 1,701 01
1,637 BAVI8, 642 67 18,642 67 18,642 67 18,642 67

18, 642p sarieng ghorighic 18 642 67 180 6421967 6021840 2843  3.60E-03
48 106508BtoBENESRpidPrAGe291 58 94. 013 7 1 90, 889 16
141, 32&sB8), A%k 25iakd, danA3 5 53 11 22 30 45 24 93 17

75 36 g2, gggéém%mgggggg {f44,50 601 61 690 66 1,797 52

1, 319 6”11 00 153 99 77 82 89 00
378 17M°TeR5e 805BEN* 26 482 21 28 50 10 43 357 97 771 04
655 82FIGIRNB028E6959 24 71,664 2 1 17 50 15 44 73 63
154 62H2hQafehs BB rdbledbdPesOf 782 6086539 501.7806 834088 5944E-03

139 03 5 748 34 59,820 50 54, 057 29
11, 722”4%45% ééggx?gégﬁﬁgﬁ 4,993 83 1,226 99 1,241

09What’ B@Daﬁéﬂﬁ@a‘ﬂ PRIESSYTPORITht hod for differentiati ng
pl uri pERNIFLSgRMN O822P%1i nto cel | s expressi ng markers
char acdpenrz sissat @fasblespancreati c endocri ne |ineage,
conpri §i t a. Culturing the pluripotent
stem cgz)ﬁiﬁgjztz%e %IA??%PE{G){]}I ating the pluripotent stem
cel I's 9ritd 81 s expressing markers characteristic of
t he deflameisepiene catheiodelyrnd Kneage, OPg470R1 t uP-PIGO thE634  2.49E-02
pl uri patent (& eBeggtbses)mrNa. chem cal |y defined medi um

corrprl,gh@,gzcg@g rpgq éJPFPJC%&F%m ed with B27 and treating
t he ripot SWIth activin A c.

Di ffer i P4 5ﬁFgL “PRTEE s expressing narkers
char acabeéYM_894982.of the definitive endodermlineage into

cel | s explaBssprageddr ker s 2.87398  -4.12925 -3.49232 2.19E-02
Homo sapiens cDNA FLJ11398 fis, 25268  -1.71619 1.84868 4.46E-04
clone HEMBA1000637.
Homo sapiens BCL2-interacting killer 4.30042 0.023414 3.56237 1.94E-03

(apoptosis-inducing) (BIK), mRNA.
/PROD=BCL2-interacting killer
/FL=gb:NM_001197.2 gb:BC001599.1
gb:U34584.1 gb:U49730.1

Homo sapiens testis expressed 3.51154 -2.84891 -1.3824 2.18E-02
sequence 14 (TEX14), mRNA.
/PROD-=testis expressed sequence 14
/FL=gb:NM_031272.1

Homo sapiens growth hormone 2 (GH2), 0.922569 -2.77587 1.4679 1.60E-03
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characteristic of the pancreatic endoderm | ineage, by

treating the cells expressing markers characteristic
wobkomle4def i niti ve endoderm | i neage with at | eRST/USINES/070418

fibroblast growh factor, or with retinoic acid and at

| east one fibroblast growh factor, and d.

Differentiating the cells expressing markers

characteristic of the pancreatic endodermlineage into

cells expressing markers characteristic of the

pancreatic endocrine |ineage, by treating the cells

expressing markers characteristic of the pancreatic

endodePiTTPIHEEG iR a gamma secretase inhibitor. 2.

The nmePRERFgofwtrcioamane 2., isefeem2i n t he B27 is used at a

concendrétsbiorL-gd.so8Ut 0. 5% to about 1% 3. The nethod

of clajm “éQZ%gﬁ fein the B27 is used at a concentration

of abo t /2 The nethod of claim 1, wherein t

step OfisPHLPEIRNT MACRESTHE pl ur i096tBht st %ﬁ%éﬂ ‘}8§98 1.63E-02

into ceR¥A expressing markers characteristic of the

def i nimamaﬁmwa{m&e&eeﬁge i s achbeved byiasneidech 3.3sE-03

corrprl(%ﬁp% kgBBLPce%famna Pl ating the pluripotent

stem ce culture substrate coated with

an extrF%?B@H’ﬁ\LQPNN‘a?Oﬂ“%?, and b. Culturing the

pl uri paptU2Ads4dtoeh348ed.1®:4sasidiem cal |y defi ned nmedi um

Conpr i KdndGagi®d] sdiMeSotRptepRENt €d W 1 BedB27. 54.1360€ - 1886680 d3.06E-02
of cl aF;r(gpe sg%?[o?'d%de@@va@%%g is used at a concentration

of abo The met hod of claim1,

wher elrﬁe“i?bl%?’ B9 NGC- 12 ™BN a concentration of about

1% 7.coMhlete uest WBQDoferingl (@i m 4, wherein the B27 is used

at a Cdygtaﬁad‘)wo@ma@rhh%ftoradmw 0.5%to about 1% 8. The

met hod, 9| uﬁ%’nfi‘ %gfe, wherein the B27 is used at a

concen ratl on o %out 1% 9. The nethod of claiml1,

wher ei R-9REMSPEY 9d92H1¥P&t ent i ati ng the pl uri pot ent

st em captBCO02At© cel | s expressing markers

char actezbsdsk m20frofelie defi nitive emssoder np bdeBeag®oés 0.00E+00

achi eVr?éjrstWod@r BELHed conpri sing the,sheps, Birss 367444  1.12E-04
Platin Eurlpotent stemcells on a tissue culture

substr U BRARY B8Rt racel T ul ar matrix, b.
Cul t ur$ﬁ%JENﬁéCQNMM|H6f|@Nt stemcells with activin A
and a WWERNING gamnRly {Hapersj rst cul ture medi um and c.

Cul't Ufmmnmﬁmbr%d@&%mb St em C%|4|94°r50¥>\" thy é'é‘g% Vd 18ofy | Rage-02
a second cul ture diu The thod of claim]l,

wher ei AMPRECLY! %db‘c‘?ﬁjfap%’?t‘?s’lsépégﬁzl ati ng t he pluri pot ent
stemceeld s into cells expressing markers
char actueledrsdckgor@fivfdrtag1,defip ni t i ve enthogder nmi.02806 -0.19682  4.34E-02

member 3
ESTs -1.3795 -6.08172 -0.94606 6.91E-04
Homo sapiens chorionic 1.12437 -3.12138 2.61605 1.12E-04

somatomammotropin hormone 2

(CSH2), transcript variant 1, mRNA.

/PROD=chorionic somatomammotropin

hormone 2, isoform 1precursor

/FL=gb:NM_020991.2 ghb:BC002717.1

Homo sapiens mRNA for SCCA2b, 3.32911 -3.16288 0.568045 1.93E-02
complete cds. /PROD=SCCA2b

/FL=gb:AB046400.1

Homo sapiens KIAA0469 gene product 4.03097 -1.94826 2.56518 2.49E-04
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| i neage is achieved by a nethod further conprising
plating the pluripotent stemcells on a fibrobl ast

wo e@don24bmyer. 11. The nethod of claim4, whereBCTUS1068/070418
pl uripotent stemcells are cultured in chemcally
defi ned nmedi um conpri sing DVEM F12 suppl enented with
B27, a Wit ligand and activin A 12. The nethod of
claim4, wherein the pluripotent stemcells are
cultured in chem cally defined nmedi um conpri sing
DVEM LG suppl enented with B27, a Wit |igand and
activin AL 13. A nethod for differentiating
pl uri pEPERteIs B FARIEKIMPE cel | s expressi ng markers
char acdees preductcFlahb:ABPE7938MCr eat i ¢ endoder m | i neage,
conprigiNnagoidasr.steps of: a. Culturing the pluripotent
stemc S in chemcally defined g; m c | Si i
nediu&%%%pplenented wi th B27, b. D?? g?ent?%%%%digﬁgg >05E-04
pluripotent stemcells into cells expressing markers
characteristic of the definitive endodermlineage, by
treating the pluripotent cells with activin A and c.
Differentiating the cells expressing narkers
characteristic of the definitive endodermlineage into
cells expressing markers characteristic of the
pancreati c endoderm | ineage, by treating the cells
expressing markers characteristic of the definitive
endoderm | i neage with at |east one fibroblast growth
factor, or with retinoic acid and at |east one
fibroblast growh factor. 14. The nethod of claim 13,
wherein the B27 is used at a concentration of about
0.5%to about 1% 15. The nethod of claim 13, wherein
the B27 is used at a concentration of about 1% 16.
The nmethod of claim 13, wherein the step of
differentiating the pluripotent stemcells into cells
expressing markers characteristic of the definitive
endoderm | i neage is achieved by a nethod further
conprising plating the pluripotent stemcells on a
fibrobl ast feeder layer. 17. A nmethod for
differentiating pluripotent stemcells into cells
expressing markers that are characteristic of the
definitive endoderm|ineage, conprising the steps of:
a. Plating the pluripotent stemcells on a tissue
culture substrate coated with an extracellular matrix,
and b. Culturing the pluripotent stemcells in
chem cal |y defined nmedi um conpri si ng nedi um
suppl enented with B27. 18. The method of claim 17,
wherein the B27 is used at a concentration of about
0.5%to about 1%
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19. The nmethod of claim 17, wherein the B27 is used at

a concentration of about 1% 20. The nmethod of claim
waZooomin=eei n the step of differentiating the PCT/US2008/070418

pluripotent stemcells into cells expressing markers

characteristic of the definitive endodermlineage is

achi eved by a nethod further conprising plating the

pluripotent stemcells on a fibroblast feeder

| ayer.21. The nethod of claim 17, wherein the

pluripotent stemcells are cultured in chemcally

defi ned nedi um conprisi ng DVEM F12 suppl enented with

B27, a Wit ligand and activin AL 22. The net hod of

cl ai m PABLENdFeTHE(RFEEI OF JVNT-34 ERBAMAINRONIAY BOKINE

about %ﬁ?&k@sﬁﬁ@tﬂ POVULATIONROFRENLS F@OM'T%ETH%MAN

wherein the B27 is at a concentration of about 1%

The met hod of cl aEMBRYONHePEEM € BeL MINEHdot ent stem
cells are cultured in chem cally defined nmedi um

conpri si ng DVEM LGcslugpI errent ed vv| t h BQJn.;.t.onameAA\ht |'i gand
and acti vin Az T ; <
B27 i S aye, comeent pA | ofept ahput 05506 P abuer 19,
26. The mgthodwnf clgi m Erlﬁ wherei nfg;tggne %3 [ 7ggat g
concent r a4 on e oo about 1%44 27 3o4iFhe= a8t hodisof 1ela] i,
wher ei nedhie: pl dki potient s 14 Be cublursd ines
chemni cal [&f def izked Eedi u1s?i8)22"t1:orrﬁ;‘3ﬁ°§25| Mg VERA 1 255157 225‘;1;'523
suppl ematifidd widih B2, anf=act igifin A§831§228 athe SftEt hgik,
clai m 27 her gich t B8, B27:1s dfiza|cBiicentizat iZ{if o ﬂ‘é?&?i
about 0,3%t0 &out % 287 THELmet #5H ofl afiift 2757
wher e ”F*éme B27:5 s @@‘is a ?gncern:z:at i Py of “gbou1%*730.
The net hedFFof @Iooai mezy \/\/Iw‘ngf7 n441t;5h pjzs ig;cgft qugszgz St emre
cel |'s ar@wcul t used wno chem calvﬁ ; zleszmedwme | PR 28836
conpri si e DVEMF12%8Uppleirentad W & B2Z=andaact immn
A 31. THEinet$Hd ofail aﬁ‘*’ s 30 mdherglh tdis BE%:% s Bath: a
concentr &hj on dfi, abgflf 055% t GedbOui Tl % 32, Efe  Hese
met hod ofi;kl ai 330, soéffberﬁi tEEBRTIES alser liwe:  1eeie
concent r”_a.gjlaon 19£)00 abgy;; 11’6 . 668.50 259.39 214.67 436.38 405.71
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1,421.89 10,155.70 5,842.90 3,999.26 3,545.79
IL-1beta 1.00 1.13 352.05 312.08 117.99 75.93 316.59 278.30
IL-1ra 33.00 25.91 302.68 198.48 142.34 93.74 354.23 581.75
IL-2 210.50 681.99 966.23 1,133.88 188.22 363.72 758.10 881.84
IL-3 3,146.50 1,976.13 2,119.94 1,497 .48 4,598.86 5,260.77 11,345.78 12,174.73
IL-4 17.50 74.34 625.42 638.94 357.72 239.04 804.30 673.95
IL-5 400.50 555.84 1,245.23 1,167.24 1,056.31 791.18 2,120.27 1,713.38
IL-6 828.50 516.98 1,121.19 842.07 7,377.28 9,527.88 9,774.82 9,991.93
IL-7 190.00 313.12 1,212.31 531.68 456.98 430.27 681.09 1,017.63
Leptin 900.50 617.79 1,234.39 1,091.65 2,999.42 2,016.38 7,238.71 4,886.99
LIGHT 10.50 232.02 1,081.04 888.10 619.92 453.71 1,346.78 1,108.17
MCP-1 242.50 282.71 1,022.03 1,076.03 57217 500.58 2,015.89 1,567.53
MCP-2 24.00 109.25 909.63 1,152.46 129.23 351.53 694.78 694.07
MCP-3 1.00 168.38 1,184.61 1,255.50 401.73 169.67 701.62 583.42
MCP-4 7.50 46.74 1,380.51 1,606.86 123.61 61.87 231.02 276.62
M-CSF 1.00 63.64 852.63 867.83 529.09 269.04 740.98 684.01
MDC 1.00 225 269.36 280.41 157.32 52.50 280.65 132.44
MIG 291.00 226.39 1,113.16 1,137.26 272.50 486.52 617.77 1,222.17
MIP-1-delta 1.50 1.13 491.75 322.22 144.21 66.56 474.02 291.71
MIP-3-alpha 1.00 563 1,602.09 1,399.93 55.25 0.00 208.78 184.41
NAP-2 1.00 6.19 465.66 177.37 97.39 110.61 371.35 343.68
NT-3 1.00 1.13 316.73 275.76 97.39 171.55 571.57 427.51
PARC 1.00 225 352.85 353.04 170.43 81.56 474.02 363.80
PDGF-BB 437.00 1,644.99 517.84 597.56 4,729.96 8,521.09 2,635.37 2,005.09
RANTES 1.00 89.54 724.98 637.25 393.31 347.78 682.80 855.01
SCF 74.50 148.67 1,152.50 1,021.13 691.09 487.46 1,394.69 2,155.98
SDF-1 23.50 51.25 940.14 1,294.78 382.07 123.74 326.85 616.95
TARC 1.50 5.07 372.93 343.33 206.95 71.24 277.23 1,642.97
TGF-beta 1 362.00 230.33 1,426.67 1,240.30 752.90 740.56 1,827.65 1,849.18
TGF-beta 3 3.00 25.91 377.74 1,130.93 111.44 115.30 294.34 343.68
TNF-alpha 431.00 579.49 2,851.74 1,285.91 1,205.20 929.91 2,609.70 2,167.71
TNF-beta 241.00 342.40 1,049.33 1,026.62 675.17 671.19 1,701.01 1,637.94
Internal Control 18,642.67 18,642.67 18,642.67 18,642.67 18,642.67 18,642.67 18,642.67 18,642.67
POS 60,794.83 48,106.85 35,652.42 47,391.58 94,013.71 90,889.16  141,321.30  149,125.43
NEG 11.13 553 11.22 30.45 2493 17.75 36.22 33.27
Acrp30 1,036.00 744.50 601.61 690.66 1,797.52 1,319.88 2,795.71 2,302.99
AgRP 11.00 153.99 77.82 89.00 378.17 195.90 651.26 482.21
Angiopoietin-2 28.50 10.43 357.97 771.04 655.82 632.60 65,959.24 71,664.21
Amphiregulin 17.50 15.44 73.63 154.62 250.52 151.01 619.07 782.60
AxI 637.50 795.83 88.59 139.03 401.31 324.05 610.40 748.34
bFGF 59,820.50 54,057.29 11,722.95 21,398.52 7,948.03 4,993.83 1,226.99 1,241.09
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What is claimed is:

1. A method for differentiating pluripotent stem cells into cells expressing
markers characteristic of the pancreatic endocrine lineage, comprising the
steps of:

a. Culturing the pluripotent stem cells,

b. Differentiating the pluripotent stem cells into cells expressing markers
characteristic of the definitive endoderm lineage, by culturing the
pluripotent stem cells in a chemically defined medium comprising
medium supplemented with B27 and treating the pluripotent cells with
activin A,

c. Differentiating the cells expressing markers characteristic of the
definitive endoderm lineage into cells expressing markers
characteristic of the pancreatic endoderm lincage, by treating the cells
expressing markers characteristic of the definitive endoderm lineage
with at least one fibroblast growth factor, or with retinoic acid and at
least one fibroblast growth factor, and

d. Differentiating the cells expressing markers characteristic of the
pancreatic endoderm lineage into cells expressing markers
characteristic of the pancreatic endocrine lineage, by treating the cells
expressing markers characteristic of the pancreatic endoderm lineage
with a gamma secretase inhibitor.

2. The method of claim 1,wherein the B27 is used at a concentration of about
0.5% to about 1%.

3. The method of claim 1, wherein the B27 is used at a concentration of about
1%.

4. The method of claim 1, wherein the step of differentiating the pluripotent stem
cells into cells expressing markers characteristic of the definitive endoderm
lineage is achieved by a method comprising the steps of:

a. Plating the pluripotent stem cells on a tissue culture substrate coated
with an extracellular matrix, and

b. Culturing the pluripotent stem cells in chemically defined medium

comprising medium supplemented with B27.
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10.

11.

12.

13.

The method of claim 1, wherein the B27 is used at a concentration of about
0.5% to about 1%.
The method of claim 1, wherein the B27 is used at a concentration of about
1%.
The method of claim 4, wherein the B27 is used at a concentration of about
0.5% to about 1%.
The method of claim 4, wherein the B27 is used at a concentration of about
1%.
The method of claim 1, wherein the step of differentiating the pluripotent stem
cells into cells expressing markers characteristic of the definitive endoderm
lineage is achieved by a method comprising the steps of:
a. Plating the pluripotent stem cells on a tissue culture substrate coated
with an extracellular matrix,
b. Culturing the pluripotent stem cells with activin A and a Wnt ligand in
a first culture medium, and
c. Culturing the pluripotent stem cells with activin A in a second culture
medium.
The method of claim 1, wherein the step of differentiating the pluripotent stem
cells into cells expressing markers characteristic of the definitive endoderm
lineage is achieved by a method further comprising plating the pluripotent
stem cells on a fibroblast feeder layer.
The method of claim 4, wherein the pluripotent stem cells are cultured in
chemically defined medium comprising DMEM-F12 supplemented with B27,
a Wnt ligand and activin A.
The method of claim 4, wherein the pluripotent stem cells are cultured in
chemically defined medium comprising DMEM-LG supplemented with B27,
a Wnt ligand and activin A.
A method for differentiating pluripotent stem cells into cells expressing
markers characteristic of the pancreatic endoderm lineage, comprising the
steps of:
a. Culturing the pluripotent stem cells in chemically defined medium

comprising medium supplemented with B27,
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14.

15.

16.

17.

18.

19.

20.

b. Differentiating the pluripotent stem cells into cells expressing markers
characteristic of the definitive endoderm lineage, by treating the
pluripotent cells with activin A, and

c. Differentiating the cells expressing markers characteristic of the
definitive endoderm lineage into cells expressing markers
characteristic of the pancreatic endoderm lineage, by treating the cells
expressing markers characteristic of the definitive endoderm lineage
with at least one fibroblast growth factor, or with retinoic acid and at
least one fibroblast growth factor.

The method of claim 13, wherein the B27 is used at a concentration of about
0.5% to about 1%.

The method of claim 13, wherein the B27 is used at a concentration of about
1%.

The method of claim 13, wherein the step of differentiating the pluripotent
stem cells into cells expressing markers characteristic of the definitive
endoderm lineage is achieved by a method further comprising plating the
pluripotent stem cells on a fibroblast feeder layer.

A method for differentiating pluripotent stem cells into cells expressing
markers that are characteristic of the definitive endoderm lineage, comprising
the steps of:

a. Plating the pluripotent stem cells on a tissue culture substrate coated
with an extracellular matrix, and

b. Culturing the pluripotent stem cells in chemically defined medium
comprising medium supplemented with B27.

The method of claim 17, wherein the B27 is used at a concentration of about
0.5% to about 1%.

The method of claim 17, wherein the B27 is used at a concentration of about
1%.

The method of claim 17, wherein the step of differentiating the pluripotent
stem cells into cells expressing markers characteristic of the definitive
endoderm lineage is achieved by a method further comprising plating the

pluripotent stem cells on a fibroblast feeder layer.
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21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

The method of claim 17, wherein the pluripotent stem cells are cultured in
chemically defined medium comprising DMEM-F12 supplemented with B27,
a Wnt ligand and activin A.

The method of claim 21, wherein the B27 is at a concentration of about 0.5%
to about 1%.

The method of claim 21, wherein the B27 is at a concentration of about 1%.
The method of claim 17, wherein the pluripotent stem cells are cultured in
chemically defined medium comprising DMEM-LG supplemented with B27,
a Wnt ligand and activin A.

The method of claim 24, wherein the B27 is at a concentration of about 0.5%
to about 1%.

The method of claim 24, wherein the B27 is at a concentration of about 1%.
The method of claim 1, wherein the pluripotent stem cells are cultured in
chemically defined medium comprising DMEM-F12 supplemented with B27
and activin A.

The method of claim 27, wherein the B27 is at a concentration of about 0.5%
to about 1%.

The method of claim 27, wherein the B27 is at a concentration of about 1%.
The method of claim 1, wherein the pluripotent stem cells are cultured in
chemically defined medium comprising DMEM-F12 supplemented with B27
and activin A.

The method of claim 30, wherein the B27 is at a concentration of about 0.5%
to about 1%.

The method of claim 30, wherein the B27 is at a concentration of about 1%.
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