WD 2009/ 099555 PCT/ US2009/ 000597 SYNTHETI C SURFACES

FOR CULTURI NG CELLS IN CHEM CALLY DEFI NED MEDI A
WORENADEBRSAPPLI CATI ON(S) [0001] This Applicati orCTIUS200%000597

the benefit of U S. Provisional Application Serial No.

61/ 062,890 filed January 30, 2008 and entitled

"Synt hetic Surfaces for Cul turin Undi fferentiate
o SYHETIC SuREACas FoR S iR CELL SR CeftMicaLLy
Provi sional Applicati EEYEHIME(PI%U 062,937 filed

January 30, 2008 and entitled "StemCell Article and
Screening." FIELD [0002] The present disclosure
relates to cell culture articles, and nore
particularly to articles for supporting the culture
of undifferentiated stemcells in a chemcally defined
REQIANHD BREXEROTIDN($D003] Pl uri potent stem cel s such
as human enbryonic stemcells (hESCs) have the ability
.differentiate into an t t ree ers
5hist Agpirn, ol T ROMREPT U pe tonsidR ARRER G dyrial No.

H‘/‘0§2 400 GHEd BLARSY 130, P0OY | HARAScRitRAt ”GS‘}Iritlﬂitlcf Qlirfaces for Culturing
developing new treafments for a number of serious

Ueldiffedeg@mr Steinv € elfis sina€bepicslly HDefinedi Msdiadsands pl.paProvisional
d d.t h | «
Sl S Mg I S0 A wf PR “Sim con

AERTe Bad Seketbdifat’ment s.  Such obstacles i ncl ude
obtai ning and maintaining adequate nunbers of

undi fferentiated hESCs in cell and tissue culture and
controlling their differentiation in order to produce
specific cell types. Stem Cell Cultures, such as hESC
gﬁ%l cultures are typically seeded with a small nunber
Il's froma cell bank or stock and then anplified
in the undifferentiated state until -1._ WO
[0002] g’HQ ?{eg%ﬁ%sﬁ:l&) d }éﬁl?tgsoﬁ/ QY03 e Q['tlfcfegrﬁ'ﬂlt indtd ﬁ’ﬁtlélﬁarly to articles
esfred for a given therapeutic application.
forcamppbitsly thei syltrdhof nfdSEerentidthe i sterdi detleriena |Chtmd>ally defined
celggﬁopulations are currently cultured in the
ce of surfaces or media containing
anlnal-derived conmponents, such as feeder |ayers,
fetal bovine serum or MATRI GELTM These
ani mal -derived additions to the culture environnment
expose the cells to potentially harnful viruses or
BAIKGROUBNID | ous agent s

[0001]

[0003] Pluripotent stem cells such as human embryonic stem cells (hESCs) have the ability
to differentiate into any of the three germ layers, giving rise to any adult cell type in
the human body. This unique property provides a potential for developing new
treatments for a number of serious cell degenerative diseases, such as diabetes, spinal
chord injury, heart diseases and the like. However there remain obstacles in the
development of such hESC-based treatments. Such obstacles include obtaining and
maintaining adequate numbers of undifferentiated hESCs in cell and tissue culture
and controlling their differentiation in order to produce specific cell types. Stem Cell
Cultures, such as hESC cell cultures are typically seeded with a small number of cells
from a cell bank or stock and then amplified in the undifferentiated state until
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whi ch could be transferred to patients or conprom se

general culture and mai ntenance of the hESCs. In
w@dawnpwss; such biol ogi cal products are vul nere@l/E51009/000597

bat ch variation, imune response and limted

shel f-1ife. [0004] While undifferentiated sten1ce||s

havgﬁbeen gm in chemcally defjned nedia g
o A TR IEPR & eSS & 1 SCHOEREWSTIRPEERIM 2R accomplish this, the

PRESE! SSnsiY ﬁi‘ff&ém%a%d%@lpﬁé}}u%tfb%s al cﬁi‘én'ﬁglc%ﬁh{eldl itt"the presence of

matri x proteins, to date, ‘a conplete produc
f sedacsy ot atndwecmitmmmggaxmnalh@nwedchmpdaénts;esdchm&l feedenlagers, fetal

e e 6 MBGRCEE oLt Aameldcrin rutiden i dip culture
SERMGRhdn® ex B3k e MNBRYdneaRP harkhi@i erﬁs%%'btr other infectious agents

di scl osure describes synthetic” surfaces that may be
us\élﬂqlnl coufd behwansfgrragto pafiente ok acmypltolnuser:gdﬂewl ichidimgdind gnaintenance

REMeG5iSG- TanrEs, HE o logisal PPURanaray Jetrapls ip baichyyaration

nﬁﬁmﬁﬁ@msﬁom%ﬁﬂﬂlmslhalfﬂﬁefor 5, 7, 10 or nore
passages when cultured on the synthetic substrates.

[0006] In various embodinents, a cell culture article
[0004]) | Nelsaendigereptiated éteén ﬁ@lh hayeabecnrgrawa. in gheaygally dsfined media on

f
su Esr?% g;éféyéﬁ%}gﬂc Mﬂ%crﬁﬁﬁe g{/ %fri:% A sehlifi proteins

f or metmla—f:elhﬂmanmmmpmtémgmot dwaé, a comphbedy amnaalbpmylhct free system

g{ﬂgﬁ )’fl}%ﬂi}( &Fgllﬂ(%],lé ggé 4 acr l at ¥ ) lsx)rﬁg?t}c non-protein surface has not
( BB HaRIHEIabE IR RO Eulnﬁ[}%jcﬁ“ &Mﬁféﬁ@;ﬂiété&st&ﬁ%ﬁ?r

capabl e of polynerizing w t he carboxyl
group-cont ai ni ng (neth)acryl ate nononmer and the
cross-linking (neth)acrylate nononer. The swell abl e
(meth)acrylate | ayer has an equilibrium water content
in water of between about 5% and about 70% A peptide
i BRIBHSUIMMARYt 0 t he swel | abl e (neth)acryl ate |ayer.
The peptide contains an RGD am no acid sequence. The
cul t arti Y. S ort e and

[0005] ﬂle AU %nr’%césclqsure smeﬁdégtflg gggicE,t{Pla 6@ /1166%1%517&16 culture of
Ué\ﬂdaf)fcﬁicec&lllls ahelddpigestiaeddlls , anduGktiferehtiaed sempIckDNiig chemlcally
sten1ce||s in a chemcally defined nedium [0007]

detinsd anedip o dindeffiersntiatedrstemoee sgnay Feserin jung ferentiated for; 57,10
%*é?{e 35S e DTS o8] SRARHESuORRREST P O B

nmononers di sposed on the surface include a carboxyl
[0006] ginowpions atmbDdimEytsy, Arth caltury|aatice inpholesa, substrate having a surface. A

hi}ﬁeﬁ%ﬁlﬁ nr?l%tﬂﬁa&%)aﬂ P ag/gliraislm ésp8§edn %rqe trhe Sélll?gce of the substrate. The
swellable (meth)acrylate layer is formed from a composition that includes a carboxyl
group-containing (meth)acrylate monomer, a cross-linking (di- or higher-functional)
(meth)acrylate monomer, and a hydrophilic monomer capable of polymerizing with
the carboxyl group-containing (meth)acrylate monomer and the cross-linking
(meth)acrylate monomer. The swellable (meth)acrylate layer has an equilibrium
water content in water of between about 5% and about 70%. A peptide is conjugated
to the swellable (meth)acrylate layer. The peptide contains an RGD amino acid

sequence. The cell culture article may support culture and maintenance of
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pol ynerizing with the carboxyl group-containing
(met h)acryl ate nononer and the cross-Iinking

W@ pvidEss yl at e nononmer. The met hod further i nECTITHER09/000597

[0007]

[0008]

[0009]

pol yneri zing the nonomers on the substrate surface to

forma swellable (meth)acrylate layer having an

equi I i brium wat er content |n wat er  of between_about 5%
1

A tedogemTeedlspsieqhoas hymap smbryerie steB feligaty aghemically
tdgf;“gﬁmgaﬂd abl e (meth)acrylate |ayer a peptide which
/ e an RGD-contai ni ng pol ypeptide. [0008] One or
nore of the various enbodi nents presented herein
fn ovarides enodimerds,ea methadt fag qsodunémg pr cdl cmitnfeaesicle includes

f.or culturing stem cell rti

RSB P ST B e g The monomers
pbLatdnCihs @ﬁlff@%qﬁcm&éw eﬁbaseyleg%ﬁ@horﬁgimmya&?late monomer,
| SSUES associ at ed sur faces havi ng conponen

@b@rasweldﬂﬂg dmeﬁr)a@elatc/ gabrforgan and malhyd@@hrln;e mon@mlch capable of

%%%glgt thpatb ro%g' %goelfg)o?r/anltt (‘e eé]lic’)ggxiy ate monomer and the
GﬂﬁMﬁﬁ F':(mefﬂ)ﬁ: lid mbiorhér. Cllﬁetﬂdétﬂoﬂl fightHerr @ictides poBnerizing the
stem cells in emcall y-defined nmedia further
FOBQESS qrothe ﬁﬂb%fat%@ﬁff’&mt% farmom syveldabde (meth)acpdefe daxes having an

I e f LLathen A4
PRETEM: tater diftehy REwaRP B BAEER BRSO UHPE Lk method
also Qinﬂndasaiohwgdaﬁg tredlermablaabler @sdthfacrydate Nayer Appeptide which may
{?% g cibiljty of culture results and expectations.
Go%ttaﬁ’é‘f'gp‘?iWSges will be readily understood
fromthe follow ng detailed descriptions when read in
O8] 3t O R Whi RatiBs REHIHRAGMS sgﬁt@&" R98inBRoHde one or more
DESCRI PTI ON OF THE DRAWNGS[OO FIG. |A-B are
gd;\ragmps oveli lagqrasmfages ﬁ)rdellwneg/sstqym cgljjmtmgnmdarly undlfferentlated

SV\B| K gg’é‘(‘ %%‘gﬁéwa%e | & a{cf%%egp?@ i A:oetagiugatlon issues

s@baaﬁulwlﬂel isag @ ThaffngCESBSorRat! bihime@ffrdielor derhEdF®m animal
articles having a well. Uncoated (2A); coated surface

sRByes. AHEhowHipees may flsecramideSPE EnpravEd shel€fife corpargql to those

| g\h’ﬁceg’ ’%Ilihs bRl Cénggi%%{rg{ﬁmft}ngor BRE %Bﬁﬁ% tgt #ﬁ\l Cﬁ.n(? Eferentlated stem

eptide ¢c m Cro ter
ﬂéllsSW&:lhbx&hﬂaﬁy(dd&ﬁhét) anidjd Airthee @ahlk:élgpd)tﬁnt&?al ﬂ%htahmﬂﬁidn issues. In
te. [0012]. FIG. 3B is an ipmage of fluorescence

LY reof”lBollWié pl?ﬁ d%SScB?’FF}& gfat Befch gvagiation ping fhgmpegprmance
E ity "’l?feﬂ?e Q nt‘ﬁ!ﬂl[ §]€ E% EMi?tcf?:ﬁBQﬁt Ig?&a,' Nedlting in

Ftr- | S a
pnxbryp@btrepiedmbudne}ntqf atulome vssultsl and espectatonnt efigst yand other

%er %}%g @ﬁp H:] ?%?h@ﬁ%}ig% OIA &org1 tﬁe ?gﬁ;welglg ?feta?lé& descriptions when

read in conjunction with the accompanying drawings

BRIEF DESCRIPTION OF THE DRAWINGS

FIGs. 1A-B are schematic diagrams of side views of synthetic swellable

(meth)acrylate layer coated articles.



[0014] FIG 4 is a graph of polypeptide concentration
vs. absorbance at 570 rimfor data obtained froma
woxaandBsd BCA assay. [0015] FIG 5 is a graphrof/us2009/000597
pol ypepti de concentration vs. absorbance at 570 rim
normalized to lamnin, showng a results from an
assay designed to determ ne the adherence of HT-1080 )
[0010] ¢ &G 2A0C aae ischematiglrliegrame ©f cf@o sejtions Gf cell icyltereqaraglps having a

il lustratin rel atj er ;of undi ff erent i at
el oA R ARF ot ieel 2 g Toattl s i Rl 0
a chemcally defined nmediumon swellable

[0011] ( FEGh)3KCriy|af émagd D Alcssdensd gemsityt bf wobpeptidyd woajugated to 1
pol.ypepti des. [Ooségt] FIGs. 7A-C are i naggs_ of c?l, oni es
ofnitregietsr dhisk davsrseef sweHable smstyemylategoating i ¢ multi-well plate.
cultured in a chemcally defined nediumon a

[0012] MIB! %I%ﬁt&@gf,;gg%tepggﬁe? ce %ﬁ‘@héiﬂﬁ%}? (pggﬁ{egﬁ@& &:}gﬁhj% Sted to 0.1

w t h conj ugat cSEQIDI\IQ entifie
i micteh@ter hick Byersoof ssweblbla lfineth)aey lajeamatihgirea sdudtnevell plate.
(C. [0018] FIG 8 is a graph illustrating the

r tiye .nunmber .of .undi fferentiated .human ,enbryonic .
0013] (Fafi; AUF 18§ Bty PO PIAS HobBRRaON e ALY Sntensity for

C pbl‘y?élﬁfﬂeis Bo#ted B M Rkdriete (. NAflcioRRidi ThieR s@faces.

swellabl e (neth)acrylate conjugated with varying

concentrations of peptide (SEQ ID NO 4) (as identified
[0014] | K16} &, isey grapboafopolppentidy cogcentighignvsi ppsgshanse ishg 7P Hun for data

r ' ?‘Q@[ inf ntiated human enbryonic
stgié%hfg}eiﬁogry b aﬁ?{)%)gﬁgé%?gérescence i ntensity)

cultured in a chemically defined nediumcultured on
[0015] eFBGdB neatgsapdf ofspadypepitide cOnenirpon y$. absorbaiist at 7€ nm ndrmalized

WO 20Q9/ 099555 PCT/ UsS2009/ 000597 | [.002 Fl Gs.. 10A and
15’8?"%‘@1%5‘?"‘25‘:“&&\1%%}5{1 3 o an AS3gY @ﬁ%g?eéf Lﬂt AFETH B agference of
updi-f dgr &Nt k@t asbudGubsatge! | s (by AttoPhos

fluorescence intensity) under chem cally defined

medi um condition on enbodi nents of swel |l able i

[0016] ( KBGh)baisr ¢ greph filnshatiagi Gaselative rmusghgr @fatediffergntipted hESC (by
pept i - PRGDT YRAY- > I lened:
288 SRR TG S AL, bR et

nswdltablofmethdiciyise sobstates thating pafficule lcbsjughiyd polypPhtides.
fluorescence intensity) cultured on 10-, 100- and

[0017] }%&gﬁ ’?@Lo‘%c ea%lanm . aqtgigg r(]) @;mo L F@%mi( a%el_:q%qﬁe N%(égéaqz % Sgn_ BQN_oixjscEs em cells
CONhKERTR D, (ReRIRAY BB HedivPWRId 3OMATRRIED BCIVbalfe (A), a
coatings. [0022] FIG 12 is a bar graph show ng
r seltablee (thfth):@80atmt with nvajtzatedi pepGie 338D NOH)-(as identified in

FIG. 6) (B), or swellable (meth)acrylate alone (C).

[0018] FIG. 8 is a graph illustrating the relative number of undifferentiated human
embryonic stem cells (by AttoPhos fluorescence intensity) cultured in a chemically
defined medium on a swellable (meth)acrylate conjugated with varying

concentrations of peptide (SEQ ID NO:4) (as identified in FIG. 6).

[0019] FIG. 9 is a graph illustrating the relative number of undifferentiated human
embryonic stem cells (by AttoPhos fluorescence intensity) cultured in a chemically

defined medium cultured on embodiments of swellable (meth)acrylate substrates.
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sul fide bonded, cyclized pol ypepti des conjugated to a

swellable (neth)acrylate layer. [0023] FIG 13 is a
whargeeph showi ng rel ati ve HT- 1080 att achnment PETUS20022000597

570nm to am de bonded, cyclized pol ypeptides

conjugated to a swellable (neth)acryl ate | ayer.

[0020P0F4Es. Fl0® ankid 0BSard bBdragthis MR trhtid gkt FeMtive Gumber of undlfferentlated
relative nurrber of undifferentiated H/7 hES cell

At t SBHES ells ghxeArtebhas ﬂumeé??gm ipfensity) upderehgmicglly Qefined medium
swelkbifich éd@ﬁm&%ﬂ’tk 8t %veliaﬁbé?l’ne 85 150 ThikelAdiRMs aftrd@njugated
bonded, cyclize %ERE FI G 15 is a bar

o B e KGN G HBR GBI X AN NAR DR TBNO)

undi fferentiated H7 hES cells (by AttoPhos

[0021] URIESEENEC R baPbRPR Iiflnsiratin the et RN nidmBeMRIfRBIfRrentiated H7 hES
(msthgacryl ate ["Tayer wth conjugated di-sulfide

bon@dls, (& cAttardgs plnaresspiice dindensitpo seltured @n 114- 40¢: and 1000-
gr aeéshcémfawoﬂg StheroyREON gDt N@elz‘)ors Wdt§1§(?r®1tN@thsi and Ac-

ESCs cultured under chem cal’l y-defined, ani mal
pr oW@EB@GMX RAY 2BRd(SEQnED oNO#) szl fov qmbroliments  of

sur th)acrylate layer with
congﬁggd%)gg"ég@%érﬂgg%&%cont aining peptide (SEQ ID
NO4} (BSP), and a swellable (neth)acrylate |ayer

[0023] t B1GoH) isqabasrapbshnwingrelativeol T 080 atachesnt (éa APt $70am) to di-
lin mﬁde lgc%dgc? gﬁ%@b goll[yﬁ%%a (f%h%flte& 037 g’vﬂfagle éﬂi@ﬁ’ﬁascrylate layer.

conparing t urvi 'on" o
mesenchymal stemcells (hMsC) on SAP-BSP
[0023kpFiGelhdy ¢Ibat graphtshowingrrglativie TIEF1 (R0aastackmens|(via OD 570nm) to

cul Ul LHIEE pARSe gog,ggg%%@gg?&e& gﬂggi At 1o a%w\é@alﬁé)g%@%?éﬁ%e layer.

ShOWI ng a conparison of hMSC cell nunmber on TCT
[002§APFESP14311& @ bar7 graply dllystrating) the relatiiveoeymigpr fof eméﬁfermaﬁeé H7 hES

C on gélfs h(%g SAt.]t(ﬁﬁllog'I (Hugl%s&%{:é ﬂﬁg‘m %@u@ O(ﬁé% és“}: g%& l%rl%re]fél?acrylate

how ng a conpari son 0O
t| rTmymheuth cmlyugawdamldrrboadecemmdmmiypapﬁduhe cel |
culture surface of the present invention conpared to

[00251?@@'5# i 8‘8911 ?lﬁl;sﬁgt?ngl& heg \%gﬁﬁnbe{f %Q%thff t&tiaed H7 hES

e res uI ow°c r ana
hESEls mBCAftOEiqua]ubmS@né@mtenHW) hﬂﬁ(ﬁed: oh & Gweltﬂabdrr(meth)acrylate layer

L0031 op e Blnodborl el BRI owi hg

actinin and Nkx2.5+ staining for cardi omyocytes
[0026] f FEG.cl6t is atgeaphcho\GiARHRSPupking fide farom}iif@aalﬁdteéﬂmm cultured

2};\2{"? rnclamcayéc]ﬁgi hga\él\swéll ?quvw eter yme ey condmons on a
MATRIGEL™ (MG) surface, a swellable (meth)acrylate layer with conjugated
defined RGD-containing peptide (SEQ ID NO:4) (BSP), and a swellable
(meth)acrylate layer with conjugated defined RGD-containing peptide with a linker
(BSP-PE04).

[0027] FIGs. 17A-C are images comparing the survival/proliferation of human mesenchymal
stem cells (h(MSC) on SAP-BSP peptide-acrylate with standard TCT plastic cell

culture ware on day 7 post-seeding.



cytonetry data for Nkx2.5 cardi onyocytes
differentiated from H/7 hESC on an enbodi nent of the

w@edob/0ges53 ure surface of the present inventi onPCT/08889/000597

[0028]

[0029]

[0030]

[0031]

[0032]

[0033]

[0034]

[0035]

FIG 22 is a bar graph conparing HT1080 cel |
proliferation (via absorbance at 490nm) data of
HT-108-cel Il s on TCT, SAP-BSP surface, in the presence
aRiGab8 emebarcgralsieslmwmg GOgBRpaisen fhMSE ¢allpersber on TCT and
c 108 | T
ﬁg?ﬁ%éa}g rggt éla%s ?uA dﬁ@ffglgﬁp meﬁ nggg)tnlgrmaﬂgmg defined
tﬁhedlﬁresence and absence of serum [0034] FI G 24 IS
a bar graph conpari son of the estimted nunber of

able cells TM (absorbance of LDH actlv

sﬁmas 19 apia @wgeh showmg esomprra I the b/t Toé‘g“Fl(‘Rﬁsane when
T n | t

AR Y HRREAEH 4608 G0 SR gR gPIRERFALH ovenin
| ¢dogparaiodviATIRIGBidWeveting adross 10 passagasider st ood t hat

the use of a nunber to refer to a conmponent in a

ded t t th
O nad gl AT St e s RE SRR arkers or
addhEsenultuf@ JSRLAARIGEIIMeoRith] USRRIBSH Surfa8é &t 100passages.

conmponents is not intended to indicate that the

di fferent nunbered conponents cannot be the_ sane

sFie| A i anuproyes 9BSRePEIYWIS2 088D GBY 7 kDE‘ﬁAI EEglmg for
| RIL e f t

3:5?%5 ! B’gl g &?rglrlté%tgde 0:?1 Aq;aiég?“ og%h%g @dnh;%%ted acrallate surfaces.

dFEGV 2B sHovat flbar arytamp&m dater fofoAaiin i andWRIGh 2412 shows flow

shovvn by way of _illustration sever%feﬁgpem fi.c

pisastRe e der aﬂquéegar Yesitesafifterettiatsds from Hg hESC on an
b MREE nt enpl at ed
&181 E@ﬁ&qng%éﬁﬁl%l ecggr? t‘&IQ:' %ho%@%ﬁ%&gcope or
spirit of t he present d| scl osure. The foll ow ng
dEl@.l P2ds deder gpﬂphommparmgefﬁ“rl@wl@llnmolrf@atl@e (vigkehsorbance at

t @Hﬂ})é{g‘} fg'?'ﬁ.él% CgHS hg Slg[]t S?g!%/ g%?e élﬁfalﬁeg S}rcl: 6@%&?@76 and absence

usedrnin the art unless otherw se specified. The
definitions provided herein are to facilitate

under standi ng of certain terns used frequently here
ahl>-aPd atetimpgen comparngthe trﬁ@rph@@@pseofoﬁ'frh%%%%?ew TCT and

%?@3%11&% ee 8L% ;?%%ﬁ?ﬁ%%gﬂﬁgt Pmoﬁ ﬁé’seﬁl' ﬁ]h ﬁﬂ%eﬁ&; 91%1 absence of

scerum.

FIG. 24 is a bar graph comparison of the estimated number of viable cells

(absorbance of LDH activity) on SA-Ps, Collagen I and CellBind® treated Topas™ ™

The drawings depicted in FIGs. 1-2 are not necessarily to scale. Like numbers used in
the FIGs. 1-2 refer to like components. However, it will be understood that the use of
a number to refer to a component in a given figure is not intended to limit the
component in the other figure labeled with the same number. In addition, the use of
different numbers to refer to components is not intended to indicate that the different

numbered components cannot be the same or similar.



and "the" enconpass enbodi ments havi ng pl ural
referents, unless the content clearly dictates

wormwenesse. As used in this specification and PEBEUS2009/000597

[0036]

[0037)

[0038]

[0039]

[0040]

[0041]

appended clainms, the term "or" is generally enployed

inits sense including "and/or" unless the content

clearly dictates otherw se. [0039] As used herein,
"providing" an article in the context of a nethod

means produci ng, purchasing, fabricating, supplying

0 | iIping the article so that the article
ng§ﬂ%gigigﬁ%§ggﬁﬁtﬂ#@thod. [ 0040] Peptide sequences
are_referred to herein by their one letter and by

U DeiHe cfgange gtﬂ%ﬁll@fl de&‘?ﬁ%ﬁ%n r&b‘?@rﬁ;eQQHﬁﬁe PPdhe B8R RBhying drawings

inter As’ used herein, "nmononer
mémh foren € pan bewedf, cag at whiahf arp chgwme by zway@ﬁ/ullushraano tsenegral specific

mononer, (regardl ess of whether e "nononer" | f

REbeGsnts, SHAFYIEs o e SemS ABOAEEn 1 o (o heyndirstood that other
NBRBHEMents it €BnteR dhiﬁ§y Be FRIdE GHIIRLL Weagtig B6m the scope or
l ess that about 1000 Dalton. In many cases, nononers

wpitit hbthe paesant dsddswre. wEhefrtllogfing Hetgded desaription therefore, is not to

DEI i??(n. -7 .V\Q.ZOOQ/ 099555 PCT/ US2009/ 000597 [0042] As
KRR iLF HMINIE SR8t i ¢ coating” or "synthetic

polyneric | ayer" neans a | ayer of polynmer nmateri al

diaglpeesefifierand teelidicat uérins €sed Hesdin daee mBARINgS Icyiiidnty used in the
coating does not include aninhal-derived materials or
i ﬂ@r‘éﬁ?sén?@ef"rlé‘? specafied-e, The dghnitiops Preyded dreigqag to facilitate

Erlr%dég Sttt é of %J:Rﬁn 't%fﬂ{saﬁs? x{%‘&ac N r)"?rgdy %?s%)? Gneabflto limit the

Iam@egfﬂ&qndamtdmdedubere|n prOV|de a synthetic
coating. In enbodinents, a suitable adhesi on

| ypeptide or c natl f g oqny
e BER i i SPeciiraboR anudhe sQesarn Ay e R Sins
syed kbt Sﬁd&iﬂb)ss'ﬂﬁﬁﬂﬁbdﬁ&mmgjﬁlmﬁ QBfcHGR, QR dsAURS Sontent clearly
(SAP | ayers). [0043] As used herein "pe tide" and

" istajqseqprhemase. méarusad 4 thie npecif¢ation and thejappendedtclaimy, the term
be Cor® rise ger(f%zlﬂll}y Fﬁ‘é oygr S1r|1%edsercl)sre ggl%(ldgl% ‘ra%%qb LARRY {}X: content clearly

deri ve e n I'SO as entire prote

f demtardth@wisour ces. For the purposes of this
di scl osure, peptides and pol ypeptides are not whol e

proteins. Peptides and pol ypeptides may inc
aBs BSeb EreHL € BTIRENS 2 PR am% e s CRte S b e Ogﬂa?ans producing,

eg\gggéﬁ?lego ?ﬁér{)c\%ﬁﬁ%;’sﬂgg yF}@ an%ﬂéﬂﬂ@oﬁ@hdgntﬁle léijt?cle so that the article

dhesi on sequences such as
R@By be lusedsmrthe eretedl nent s, the peptides of the present
i nvention are between three and 30

Peptide sequences are referred to herein by their one letter and by their three letter

codes. These codes may be used interchangeably.

As used herein, “monomer” means a compound capable of polymerizing with another
monomer, (regardless of whether the “monomer” is of the same or different
compound than the other monomer), which compound has a molecular weight of less
that about 1000 Dalton. In many cases, monomers will have a molecular weight of

less than about 400 Dalton.



amno acids in length. In some enbodi nents, the
peptides of the present invention are 15ners, 12ners,

wQaime029565 the |ike. In enbodi nents, peptides PEUS2009/000597

[0042]

[0043]

[0044]

[0045]

i nclude linker sequences such as KGG (Lysd ydy) or

KYG (LysTyrdy) which provide a Lys residue which may
provide a functional group for conj ugiati on of the

ﬁémspd{ dereRdisynthetic prafingd ogc éyryhgtce yacye layer” means a layer of

Bglg{r}é ga%(ehnay ):l ose%rgndaaéqu \xgg{r!rtgs FRE P%‘{S@erfc co|at1ng does not

om bei n exa

&mmep&mﬁaseawelit mmehlalsb@ rigi’dﬂﬁkﬁﬁi O(Id)r telstaxtnpteb asgfnthetlc coating
nodi fications are contenpl ated when a sequen

dpescrusdene proteing denleted Em erdimAk sugce: pbpe e@%@s savellable

GBS T LRI T2 R . 1

Smhﬁdiments(,')@ébﬂdtalﬂs adhesdorh pob'paptlcb br( Gmnﬂ‘l)lamnyltﬁtpe)lypeptides may
pononer"” peans a ound a
E? ﬁemegﬁtedarq the R i 13& S‘é(e %}11%(?@%% Jaje— peptide
SLYSAPGayipbet y) - PoI y(nmeth)acrylate", as -
égg her e? )(rrean?rég pol ymer fornmed from one or mor e
m)nomars | ncI udi ng at | east one (neth)acryl ate
ﬁ@mﬁheremmﬁﬁt]deﬂ‘md ‘eolypeptidty sugsin"a seguerise of apgrylagigs that may
rlb cell. cul ture surfaces droge ee
BEFRGUERY Sanchdilig s bt BESoarts R, ol Byt 2R g otated
2D pAGERE fioin aﬂmadrcsuﬁices somezlaﬁpégaeasaﬁs disclosure, peptides
PCT/ US2009/ 000597 eater than or_ equal to 30%or up

sl polypemidesfare ot (. lmr%tns Vhentides iind grodpeptiflesmay include
t I
%@n {%cdg?/s%qg&%kss tl‘?%egrgr o%’n s 3¢ prg’leﬁl%o ESI eﬂ}ﬁe\nltegééﬁndes and

s a ver erm scribing a
pelypeptides rayandlades sedmam'tdsgmam adeetladbesiaf saqateres such as RGD.
swel ling and water aba %1 ng characterjsti

0046
Ry sapeemhedigients. theRepiden & thRBretFaicPyemioa: arg péowiggn thre and 30
ﬁ{bl %&H(Ii ﬁ’ll ]?éHEt'h Nt done BRESdindenfMmusd éﬁﬁ§§ oPfife present invention

y-unsat ur at ed nonomef (acry ate or
metllﬁamr:yllamrs rOmerssorshe hkei hgembodingsts, gemléeﬁsgb’eeclgde linker

Sabenecs it g SRRty 0T BT yoffRER) Wi Frovide a Lys

f3RtuB) RBIcH! Ala§SpoRidebs fm¥AbRRT foup THat cd ugaftlbﬁyoid@he peptide.
not contain ingredients that are derived from aninals

B¢ptldas1 maefl becacetydated (e. g\/\écilabﬁévqlﬁ%phmtdﬁwda@@ss%ys%é -NH>) to

E)rr% q“rogg d em%gﬁed?(tﬁlgg I%vdlg];)y, Po%%:tx oe[ W3 x%ﬁ?ﬂtléﬁ?ése It will be

urﬁfélf’stdod ttBtJ knepe piddiesations Wbd)rﬁ&iipﬁute&l Whagasbenot is disclosed.
E’yOtel ns and may be synthesized, making them

pddidenat emhedimgntHeRcPHdes Wy ‘?ﬁa?@w&a}t%d tppRACET AWty such as
g% %Cﬁhﬁ lbt: %Hégblgtrﬂs exgl‘?lg VpﬁdT%}g baz or 1§n§ g%@ .

mat er | erre fo as ayer

As used herein, a “(meth)acrylate monomer” means a compound having at least one
ethylenically unsaturated moiety (an acrylate moiety or a methacrylate moiety).
“Poly(meth)acrylate”, as used herein, means a polymer formed from one or more

monomers including at least one (meth)acrylate monomer.

The term “hydrogel” has been used to describe cell culture surfaces. “Hydrogel” has

been variously defined to include a gel or gelatin that can absorb water in an amount

-8-



[0046]

[0047]

surface, a material, or any other termknown in the
art to refer to a surface suitable for cell culture.

wab@opeassi cul ar pol ypepti de sequence nmay be f upeTE82009/000597

identified. For exanple, a SAP surface may be

conjugated with a RGD containing polypeptide and may

be identified as SAP-RG. O, a SAP surface may be
grenjenghdred: tquah tpd0P4 oubprto 1REOO¥o0f ik Wingvepedpt | When contacted

RO -t T

R 8bRribBeta) wideAah DS RateRNs, KhQ/ix{(:gOzmvlitﬁsaﬂaﬁ bPpwater swelling and
swel ['abl'e (et h)acr ylate polynmer (SAP) to form an

Sarr BBRrbingahamngterisicsenbodi mnent s of the present

di scl osure, the term"swellable (neth)acrylate"

represents a.ra 0 O ke .
AR REd FgT<ihe SRl ar e TR e BS D ke § llgppr e made
Wahelat 18 6 rRetyleiicslyl viisdtiratadt fionomhbi Yawglate -or methacrylate
absor bi ng@?,haracteri stic can be_descrijbed an nlea ur ed
pypnewers) i havingmahdeast seatdegice pERIDSS dé“lf‘é‘l‘ﬁavﬁﬁl glso having water
: il Astie. (
R T N
Shakétirg" Thati incthey b, not icontairdingegdients trap aiesderjved from animals or
"“conmprising" _or _the like are used in their apen _ended.
SBAD. A gH PTG, (RELSROT A daPhge SALESE 3 PayPadides o
teind (< d AN SiSH LNgh] ide” or “SAP”).
bl B RRE S 01 BRI Jrippice”or “SAP)
POLDLRBRS B HeplidesSHe (eygdEmBOaf proteny i may estimthasizgd, making

i,n "conprising” and the |ike.. Accordingl a. ol
Hiirm SE e PREAT FFOAEE H e 78 o TGN ErS bE s frggs animal
Aetd ARBHAL CTHIPSARG S AP ShaRsiat mhy BK iréfarre® oaed lagad a@oating, a
car boxyl group-containing nononer nmay be formed from

a
sintacer @ metsislsiriany odes sermi knawn isrthe ait te g3{eT tra siyfase suigable for

hydr ophi |'i ¢, mongne So ol 0K anthdtified. F
8%1?6:3xyle’ gr 8o PRt A ﬁ?l%e%%néﬁgﬁ%@&%%%g?g e pr eser%tle_ o
dkanplesa 8@ Pdastick Bes; bd séugatd withar RGD-esnthminghpolypeptide and
synthetic surfaces for culturing. undifferentiat

d .
SteaTheaaeTT et AV ARG e O FAL RIBIBF T3 (61 CORRERICG o grpgrtioular

R SA8R, A L SP AOfNRIAY 0 10 N

Arcotpirsted 12SRGDRefhesioh rgitbpe 6 Boneslo arateindBsP) drom mouse may
i agram of a side,_view of .an artic]e 10Q .fQr

gmc%mgﬁfgdct& 3§ SRUME dapr)halls pPbFT 106 o) fmsan, SAP-BSP

bastfieat 8hi @lnbdbaddtat 6f 1hehqyiRat disU§UraCethdSterth “swellable
swel "abl e (nmeth)acrylate coating |ayer 20 is di sposed

Gmethjrergate? acmesents afanghefsudstimked asrylgiass methagrylafe materials
]W?ﬁchvm)s!o?b rwgters,’ hs%v“c”fl’ in twa er! lang) o R8E Eiissts&gg i‘ﬁhaftater. This water-
absorbing characteristic can be described and measured by equilibrium water content

(EWC) as shown by Formula 1:

Formula 1: EWC (%) = [(Wgel — Wdry) / (Wgel)] * 100.

% &L 2 &L

As used herein, “have”, “having”, “include”, “including”, “comprise”, “comprising”
or the like are used in their open ended sense, and generally mean “including, but not

limited to”. It will be understood that “consisting essentially of”, “consisting of”, and
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swel | abl e (nmeth)acrylate coating 20 may be di sposed on
a portion of substrate or base material 10. The

waesymse or base material 10 nmay be any nmat ePCHIS2009/000597

[0048]

[0049]

[0050]

[0051]

suitable for «culturing cells, including a ceramc

substance, a glass, a plastic, a polyner or co-

pol ymer, any conbi nations thereof or a coating of one

rrﬁteehkfalareoﬁulzsnmetlem “csmmm bmdr stteelibfr. bsererdinglyy pab4 surface
ass _materials such sodgkiiqe. | ass,

pyr ex %J m1§%60P éIFOé]gglequ ﬁ%l?’l{)?SlBg E?'S Y rgP llg 6ﬂonomer a Cross-

plialsihj eﬁor@&ne@%mrwéﬁbom Glr G- &mtﬁﬁﬁ@rmbh&nembymerﬁsnned from a

such as pol y(vinyl chloride), V|n¥ al cohol)
pmly(lfpe@qustmg@[swggpl}y af, e()l' cofglgqsy{lg, iofyy3 hydrophilic monomer a Cross-
a | si |l oxane)
ngﬁ%ﬁé§h§§F§ 3@%?Ccyc¥ﬂ n po q{ﬁgﬁéﬁé&fluorocarbon

pol ymers, polystyrenes, polypropylene
pbhy prdsghtedBilvsire; desoflodsy ires adiag Artidespbhawidy ispthetic surfaces for

i:]]ﬁtate co Ie|c anhydrlde) pol¥(styrene co- nale
{ang andi %P?‘Eté‘il AR el I$.o-Ther §uTiaces, apay) sypport proliferation and

dﬁlﬁin‘(éﬂahé’ee@f ﬁ{dlffa@ﬁ‘l?at% sttnlﬁecehk k‘r?chénggarlil};l de%ﬁleH $&ia.

herein, "cyclic In copolyner™ neans a pol yner
formed fromnore than one nononmer species, where at

| bast ©elk Coltutehdrtiobnomer species is a cyclic olefin
nnnoner and at | east one ot her nononer species is not

aRg ?ﬁ&l N AT atiP CI G of b SN Vl?‘ﬁy(ﬁd anmEH %O 100 for

n copolyners are or rred afrom e ene

V@lﬁl@lﬂ@k@ﬂ@&%ow /ltﬂg?a@ﬁ)&é Q00 2Tude’cba’e hid@diRi Gubstrate 10 having
nmononers._ Cyclic ol efin copolymer resins are

coRFACEi 1 1 swokiatle Gpeth)agrtlatetcoating favise 281is diopassdron the surface
fﬁ) 4 ﬁ’i ?%tgz[t }%%)e: Iglﬁ‘%engﬁf() W%ﬁlot@ﬁ%@l ‘i’lf be un erstood that

artic sui t or cell ture |nc e sing
aswkllablet(metidhérypitat@sing 20undy bs dBposed, orﬂfﬁporﬁﬁﬂ of auiﬂ;trate or base

1536 .wel ates, jars, tr| J fl.asks

nﬂ???gféérer ShsaRsot b k@ﬁgemf) UG ey fRoppmaterial suitable for
bafitutigg ceﬁ.j; ' ﬂ@ﬁldlr&gg RefSnib r&ﬁfﬂ%ﬁﬁ&d a%gssmél ﬁlhﬁl&a@ﬁ&?&a or co-
cul turé slides cover slips, bags, nbr anes;

hestlyroer, fanbeaombutmmg thereof, oF ar aesing icfrane maﬂpgal epianotber. Such

bottl es, erfus chanbers, .bi oreactors, Cell

SRS e Rt Rlergselly MR el ahREOIR st BT S iEhplabs, pyrex
chladsi RPcatOgREDVAdeS @assyHIRGR; PPastibs Wi sdly0B8, Mclilhe dendritic
pol ypepti des 70 may be conjugated O course, the one

drolyBers, pé\ﬂ%emu @elsv(vzl@yhayhloarlgb trel(sHylg#icohoDo paky(methyl

el oL, PR riRd.  ABuReeRy SefiigytBiyisiloxane

Gnmrﬂenhadaylatdﬂ, ngyctit qﬂeﬁy pedlyindss, 7Qudrocarbén | polehe) pobystyrenes,
occur through a |inker, The pol ypeptide 70 may be

Rrepyeng, mqéygathylenmmme copolymers such as poly(vinyl acetate-co-maleic
anhydride), poly(styrene-co-maleic anhydride), poly(ethylene-co-acrylic acid) or

derivatives of these or the like.

As used herein, “cyclic olefin copolymer” means a polymer formed from more than
one monomer species, where at least one of the monomer species is a cyclic olefin
monomer and at least one other monomer species is not a cyclic olefin monomer

species. In many embodiments, cyclic olefin copolymefs are formed from ethylene

-10 -



or may contain portions that are cyclic and portions
that are linear. [0054] For the purposes of this

wale@eloses e " peptide” and "pol ypepti de" can bePCEHE82009/000597

[0052]

[0053]

[0054]

i nt erchangeably. Any suitable SA coating 20 nay be

applied to or formed on the surface 15 of the

substrate 10. In various enbodi nents, the SA coatlnﬂ
campndrbersne mommicss. £ wdicefimtdpplysher resing aresiogtgergfally available

(W’jﬁlt‘?)ag?t?%’ g%@&%%ﬂbﬁg&f rﬁglaé’nca%h' lic

hi gher-functional (neth)acrylate nononer
(EgdRsiss bf aicg"i 00 Reitdble torettcrlturinomds smgh:chndneumr-well plates,

nore car boxy rou cont ai ni npnoner s.
hsgh s i 1 1i2¢ 96n%&94a)aa5r ?ﬁﬁt‘@lhﬁﬁgﬁﬁeﬂwﬁl dis e%ﬁfas%dnum layered

|
Eﬁ%ggn,e}?esak&fs ﬁﬂ& Bdlﬁlg] %ﬂ%}%{;g{ e)kflcsuQ:H%% yBglt%geand multichambered

deletdydles albesolcdedrhylipset B@S nndzrhbnan@d ahdjovet fiydrgndeads and

gl ycol nethyl ether t hacryl nd the like. In
v@pqre%neﬁb 6&5@&%&%@% gkt By DIETRATS B TACK®

_@%ﬁ&hzgates may be used to forn1the SA coati ng.

ese er hydrophilic nmononers may be included in
addltlon to, or in place of, hydrophilic
( Sethitde (ryd:th)aerymn (}2e2V) soatS!ch) wovides ayafangAS eewhich one or more

ld.b f d
WPRRPREn B o AR r ot R Bie e B HIEIpeplia 70 may
fél'é(mbteh:% %‘Qﬁdeh&b'ﬂ@e SRElakezr ¥ Rictibrayhet. thEXﬁnfﬁdeeE As used
of ot her a%%&hlllc nmononers that may be enp

Crzoant FRonreASR oS cAHIgly houlnTovalent Bipdig of Bolypepiide 70 to
ggg%?\geg 5r151ayPgT éuy %11'89214 99%&7 T}Peylgdl%épgiﬁg §0 may be cyclic or linear,

30151%.1{' Gﬁit@myﬂodﬂldsﬁstthmlaféeymﬁchylﬂ@omdmmhaicatmlnm:qayI -

ammoni um and the |ike. Regardless of mhether a

(neth acryl ate Qe r other l.ayed
a*?aeomqsesner}p e rdisslpsuge, | SRUSR 0 TRANREPHAGY cah be used

Sﬁlltéfpﬁ:idlgéé/bl#rn A\@}‘ §ﬁ1ta@>fle $ AQEGHIM rZUTHfa? Bl:f appHeanBrorl fdrmed on the

gra water. Any suitable di-
hiwgFeee -15wfcﬂmcsnh$trqtm0h)laofayxbm emhodummts,, the)SH epating comprises,

tetra(ethyle cryl ate

t ‘é‘%l}sggse?%gﬁ“@ﬁ@ %f >9¥ &P? éy p%iuct% eOfeorP'SI %rye gre_h hydrophilic
a(mé&thpRylhte NkioRBmEBNOA.T or /}ﬂé‘res di-t abl Elgfléfeﬁlhkﬁma}’ | @h&h)acrylate
nononer "having a carboxyl functional group avail abl e
fmon@mn} l,( smlgnlvm h (@eﬁﬁﬁWJ@Eﬁ DRRNOPEET K f ongeor more carboxyl

%]io)]fﬁé"lpflz ar%m% L SRl %rsat sHlttﬁ)éé H%I%éhl‘fle ?@eﬁg?@la@/ monomer may

RSy be ‘enp

fua etiplyyel. @Ml@nnﬁ’dlﬁabbdmdugﬂﬁm@mah)wrymmodemrs include 2-
peptide using NHS/EDC chenj st

|
sb}"%;%}’f‘éhﬂa siag Y Igfeo Gy etuiRngi Bl Yﬁ@{)%thiél[ ﬁal,f r@?gx?igrylate ethylene
' Eﬁflcblldrﬁet%yf: BB HLBIEK a8l BE §ikBNn Rafidhd SmB&difhents, hydrophlhc

monomers other than (meth)acrylates may be used to form»the SA coating. These
other hydrophilic monomers may be included in addition to, or in place of,
hydfophilic (meth)acrylate monomers. Such other hydrophilic monomers should be
capable of undergoing polymerizing with (meth)acrylate monomers in the mixture
used to form the swellable (meth)acrylate layer 20. Examples of other hydrophilic

monomers that may be employed to form the SA coating include 1-vinyl-2-
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[0055] In various enbodi ments, the SA |layer 20 is
formed from nononmers conprising (by percent vol une):

whyawoptsss i c (et h) acryl ate nononmer (-60-90), PET/082009/000597

[0055]

[0056]

group- containing (neth)acrylate nononmer (-10-40), and
cross-linking (nmeth)acrylate nononer (-1-10),

respectively. It will be understood that the

epptrdlidone,um vekgamidepnt eBtsu{fEp¥Opyliimethel-SAndthylecrymayideopropyl-

SRl e R
21?}%6@'391' %%Fntp@@feﬁ,e Rt ﬁg@ropﬁflilct RBnbHEr oph kfﬁﬂi&ls_r@t'rf]lg&ﬁbents, has a

resu I'n a nmore swellable SA layer with a
hioelity B\Baterlafel eram tdri moreagf bwnatreenndi0fdgmns of water. Any
I ncreasing the percentage, of.increasing the
ceBR oG ot etBr hinelops owathARiHG "R g 45 ctra(ethylene
sRQLAIY diaEESyIaRE oRRittd( bty Rhe tdhReol ShidecANAE, iy ShiEbinployed as a
0 rgdu_ce the B 10056 T ey e chploy
spess-fnlingomoronres. eApy cyiable dnfetasyiate Sronomesrhaymg a carboxyl

their respectiv Lght or volu pergcent. :
CPhorb2REE Ul R TonBleal WA LRFEPAORE R fme onomer i
Olchpbigan imbatt HRodatn@ROUby H¥Yymbligation Pay thet emphged. The
use of a carboxyl containing nononmer in the SAs of

vearboyd fepgismrhereu eeables peugniion; of a peptide\r pelyperiide using
; | e, f i cul
S5 i BRIy PSRl IS S o

dinsludé Redrbodgethpl aegaweadndractydid acl).. I n  vari ous
enbodi nents, the EWC of an SA layer in distilled,

ei onj zed ter is th EWC (in ter). of SAs of the ..

S VBt e SaYG B BBHSR i et Eforsng oy
fn&nd Ho8r t g 8%me el60ER)), Sardodlyl -

piraia A el R I o v

RONtAUS20 0 dhetbdsoyiate 3 B9onopwr week®-4096 andd crosplinkange@eth)acrylate

10% and % het ween. 10 and 40% bet n 9 d 7 .
JOOREBT Glvd AnaepeRi Y. pa willnbe S5HYEER- A0 A edtirium water
| dbnidht (BWC) 6Nl FATRIYEE magfBeCtoritiotes Wyl thaébhdhomers chosen to form
(et h) acryl ates have been conjugated w th peptides

(B layere Topexamplerd begher degrep Pl Bygrophilicity ang p digher percentage
i i ; ' r . . ohin - )

B2 R0 5o YL DALY SHTE i i
PERitar ddowseiet abBsmay be anpamed by irereaaipgathe percentage, or increasing

envi ronment for extended periods of.tipe. Surfaces . ..
tthafuneenBy <fdhe FHOé%tﬂvkmétr%?rzor%fﬁf Phichpitgreded T abitiy of the
I'%zglﬂ}bértdq%pgﬁ r'eliﬁ&qge gRyctend to del am nate from a

en expose

substrate to an aqueous environnent.
This may be especially true when these materials are
dnpasieds embadimentsy duspeeific monemears dnoploesd tnfpea the SA layer and

ptgéiir ggs%eaivet\!vgeght gru&oqu:?lg pfef)cre:ntSagfa)sr arrgosreﬁacge%ys%cﬁfthaq ?ﬂlé resulting SA
layer has an EWC of between about 5% and about 70%. Due in part to the use of a
carboxyl containing monomer in the SAs of various embodiments described herein,
the EWC may be pH dependent. For example, the EWC of particular SAs may be
higher in phosphate buffer (pH 7.4) than in distilled, deionized water (pH ~5). In
various embodiments, the EWC of an SA layer in distilled, deionized water is the
EWC (in water) of SAs of the present invention may range between 5% and 70%,
between 5% and 60%, between 5% and 50%, between 5 and 40%, between 5% and
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cul ture. Accordingly, it may be desirable for SA and
SAP | ayers to have | ower EWC neasurenents, so that

WO b@y/ogisshot absorb as rmuch water, to reduce tPET/US2009/000597

[0057)

[0058]

[0059]

i keli hood of delam nating. For exanple, SA surfaces .
having an EWC bel ow 40% may be particularly suitable

for supporting cells in culture, including human

8%, petween S0BFANE 20%6s befv@ed0% ands0% h@@wcnmw endd0%, between

SRt 55 ROLIEAIEN S5 D5UEGRE 162 T4 R, e

VRLBHinteAi ﬁﬂ&r t(hg\é\@)all%le (h8thyftriiaks have BedmedoRlugated with peptides
increasi ng the EWC. The anount of pol ypepti de

cwh ghe geWCo oSAmb@;ien@ts oéretsPy of ithe waaseaibinyentiep @agy be, for

Reann frgroen (e e IR Sl o ayere

prepared in accordance with a standard protocol nay

e coPE L aRé, refaéd fuifacosas expodedno anuqudaiuk iehyirorichentdyr extended
be desirable to neasure the EWC of SA | ayer rior to
pengdsgat tie- wistrfagespHhal popTPad gnfiggnt HWalkYsS & that pre highly

W?{ﬁﬁ) g&r’fﬂfés lgg%{k%g d & Ei%l%fna%%?@ froap: Eﬁyﬁraﬁﬁgfﬁeﬁ Q%dégétt@ dn aqueous

efiestinneint SThi$ niAx- lpmlemme;allyd:md when mesqayatbmlb@tmgppsed to an

about 10% and ahout 40%.i n e 1 L.n arlou
GRS FRRTEM) dorcsacFilpd pesige 3 Rt &cﬁaﬁg Qe PLmgre days of cell

ﬂﬁ?ﬂ& &5&611‘@}1? W §es§1951'€5fgr § A Qi T AW KlybiisQo have lower EWC
i ncludi ng hyd 3&yet met hacryl ate, 2-

mbuxlylenthyé.oa‘d)jaytlmyelo mt@bs@brag(mmqiyw@tﬁg tg|r9@t§|e)the likelihood of

g thaﬁr yl ?;18]‘ E%(y %ﬂg‘fsffaﬁs% girnléfgr% W?%efo% '49% may be

ﬁftféﬁ?ﬁﬂ?tsmﬂﬂﬁé Iy ort elietin @ﬁl@th’eyinﬂiﬁlr@ @A) embryonic stem
dlnethacr | ate used to formthe SA -13 WD 2009/ 099555

PQFYUSZOO9/000597 | ayer 20 is about 80/20/3 (v/v/v),
respectively. In sonme enbodi nents, the SAis

TOLTHLALS nfeb&&)@ Pla'i '&f‘e éo%l!l WoR O al W flpald gy % 8n A layer 20 may

MONONEr S oxyet Bt hacryl at e
@ffe€t- 8H2) sweHatalityoxyet dupllataiuph a\tvaate( -c])ﬁtedO)(EVé@)j of the SA layer,

ceagsabt b e e FIRGT GTRe BN TSP Fh SOUNERE] dp SA lavers
d%ocﬂs‘destlﬁ-la%?é%ﬂa icah | haf H%éﬁﬂﬁfg‘ g€ hd ideimekelofithe SA layer.

acryl ate, 2-carboxyet y acryl ate, and

mﬂﬂl@r@hylhe neWg! pEal $Adpq’rm¢md¢ Jlyere preparrsivisy gccordance with a

vari.oys enbodi nents, er 20 is

B profg) BB PRe EFRIS! | FROPEPOT 50D O RTRLB .Y may be

(%Eg%ﬂe.:%&%su}é‘ the WG of SANMY &k liod 36 BEnjLf@icToRhiRS ISolypeptlde
Vol une 1or

W%{h this noted, in some embodiments, after the SAs have been conjugated with

polypeptides (SA-polypeptide), the EWC of embodiments of SA-polypeptide layers

may be between about 10% and about 40% in water.

In various embodiments, the SA layer 20 includes polymerized (meth)acrylate
monomers formed from a mixture including hydroxyethyl methacrylate, 2-
carboxyethylacrylate, and tetra(ethylene glycol) dimethacrylate. In numerous
embodiments, the ratio (by volume) of hydroxyethyl methacrylate, 2-
carboxyethylacrylate, and tetra(ethylene glycol) dimethacrylate used to form the SA
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l'iquid nononers or weight for solid nononmers): Mononer
X (80), 2- carboxyethylacrylate (20), and

wo edwatesshyl ene glycol) dinethacrylate (3). MoPONBR2089/000597

[0060]

[0061]

[0062]

i s: Hydroxypropyl nethacrylate, 2-Hydroxyethyl

acrylate, 1-vinyl-2-pyrrolidone, di(ethylene glycol)

et hyl ether nethacryl ate, acrylam de, ethylene glycol
tethD ietdbent 80R0MRACY/yivit espeaatively. In some embodiments, the SA is

| f yl d hacryi anj d i
?@%iﬁtgﬂf\nﬁse%u i B S5GAIlmy  dF Ta volume)
drbReettift | Aeacflate " €f6@[9%i9 Y 2-caB:fB@pldcFRaté0 (-1040),  and

cludes an am no acid capabl e of conjugating to th
&@ra(eﬂlysdeneZOglyeOD dlmedlaméate r del-d&).bovegpectvelip f oInme gumerous

T el L R
ﬁféﬁﬁgrﬁ& kd ﬁ@é&b@ﬁyetﬁﬂ&ﬁ?l‘a&n ahhd YtetrB@thygdrabl @gcol) dimethacrylate
nucleoph|1|c addition; e.g. via am de bond fornmation,

mayomess. | ol wemels embodiprsats: ithe 4 lager B0r soswhstantially free of

SA layer 20. Lysine, honolysine,
BSW%W%%% &ﬁF ﬁoproprlonlc aci d, and di am nobut anoi c
acid are exanples of am no acids having suitable

bt ARAEOuE 8mibedinteity, Wgas Ads férmudatedndiog yhe mgnomprsgby tvobime for
SA layer 20. In addition, the N-tern1nag | pha aniﬁg 20). 2
fluid FBPRYIBHE| P& Wﬁshtbe’%s,%aldt OTEBAPEFAL aorpﬁre (80), 2-

8%9)%3(11%1%&8%% 902 &r@ﬁte%ﬁ Tgn@ ] (,%W @i?néﬂ?aCHQBte (3) Monomer X

e am no acid
psol Iylpdmtxypkep?D rhéthacrglate lﬁgéiydmxyvxﬂnyh acindat8A l—ayxyi -2ggyrrolidone,

h b
ey SESDSY ek PelBpBR PRl 151 8Teq) et trr
RHEARCAH e e&bﬁ5’&1ﬁﬁﬁ&@»ld&{éﬁly@@ﬂﬁ@@]ﬁ&ﬂyma@progm -@mRRhiungn

t hereof, has cell hesive activity; i.e mhen t he
polypept|de 70 is conjugated to the SA | aye
papt $lu1@bleapoldmsptaiec é@ |ma3o backearugates ichéhes 3t 2&?@1’ 20. Preferably,

SEDAP B oAb ot Bl g e 0 2

iviaahe dee aarbaryINgose Gimied grondtheaatiixlyl grdhpsoutaining (meuh)acrylate
thereof, _of collagen, keratin, gelatin,. fibronectin id h
wonpexect B, vwaéinvﬁneﬁameke o VARG OF Pigimefs amino atid having

%H%thﬂﬁiﬁnﬁat c% %HE 9}9-8?9 Eﬁc‘ﬂﬁbﬁ' des. 91@ ?ﬁﬁ%@ @)oﬁ&'fgrmatlon may

sequence’ o aan pXaa
bR@lu&dﬁlemepdlgpemﬂd Naﬁr mamosemnf corangtatmg moSAdarbr 0. Lysine,

ynt hetic or | 'y occurring d d i.n n be
§wyo Bitnsgeomithizel L@wogm@/&nrcam@ 4 GRepTgERot acid are

Bs REQHAE RiRYRIVYE SGitabid fp%iﬁrﬁé% i dojidiation to a carboxyl
SU|tabTe adhesi on pol ypepti de or conbi nati ons_ of

guluppephe s layay 20 o @dgimga,t thd N-termunalaiplp amine of a polypeptide
ﬁgy:lg nat %%a%tcgnﬁllggtleol%l ﬁle cargoxy rgargl?ﬁ ¥ the eI(I—lfgI]rﬁlﬁat amine 1S not
capped. In various embodiments, the amino acid of polypeptide 70 that conjugates

with the SA layer 20 is at the carboxy terminal position or the amino terminal position

of the polypeptide 70.

In numerous embodiments, the polypeptide 70, or a portion thereof, has cell adhesive
activity; i.e., when the polypeptide 70 is conjugated to the SA layer, the peptide

allows a cell to adhere to the surface containing the SA-P layer. By way of example,
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conponents. In current cell culture practice, it is
known that sone cell types require the presence of a

whe@bogissal pol ypepti de or conbi nati on of pept PABEESINI/000597

[0063]

[0064]

the culture surface for the cells to adhere to the

surface and be sustainably cultured. For exanple,

Hep&2/ C3A hepatocyte cells can attach to plastic

cthk polypeptidee70 may hiecludir asanine sefueee,uma defl adbesavesportion thereof,

known t hat serum can ovide p es that .c

cRitealises hspaun igclatg bRt o l?%‘P%ﬁngB’émé‘ &1, fecllie- fp various

\k/)@h?(hi neh al rbé)‘l"yﬁl @ﬁd@am(}at tialldes HAWEV@Mino acid sequence of
io

ogi cally ed substrates and serum contain
uﬁmmm@ﬁmspxuaﬂ adr (SEQeID NQihe(RGD) @vhgm Xpa gdy Y aa represent

nyrp%f?lg}%t B(}Ola,| %&Qﬁ%ﬁ%ﬁér B%H%lé/ onent S ?:E(f | dg%%, ggfany integer

ﬁlciudﬁ{gﬁl \CRAERY R deb@iMed Heh@ﬁ %rodi@@%yﬂﬂ@ﬂid sl@facean which any
be synthesized and applied to an SA | ayer as descri bed

hewiteble acﬁleSIanlmﬂvnep@d@ oF lcombinatiens of PehwEPdesamay be conjugated,

Wit Gp Al AR 3 B8kl subSlls] S sGRRP MR"hve bnknown
ecstineBiRt In cRARAT &@l &Qtukeﬂﬁﬂablﬁ@f’ itain kanwnahaajodle cell types require

sequence of Yaai XaanAr yAspXaaniaai . ( SE %
muhermeaﬁmisfs ofis biplogisal peg'peptﬂQ? ar CeRbInation 9 |PﬁP %Ké) fhe culture
f&cg ol t%xe?' Lo 1a<ﬂ’1'é ltod"?lrlje tsh'ﬁgc heq RRPLseenal %' cultured. For

des |"'east Xaa I's independently
amampaﬁ i Mep@2/(3i20 melmbcyte a1 ccaac atthchatod pMatic |ogltawy ware in the

native or bionjnetic no acid, where either
YRISSgRse of Lﬁ?ﬁ’tmohalpiaclﬁf’ Eﬁ%\yn éﬁa&bs]eggn %{}CI?T881[51H|H°1%PGP‘31835 that can

a'cg?ibfé &nplaﬁu‘gculﬁir@w%?é depRRRnet 4 iRl 8NwhikR cartdih@ells can attach.

oxyl” group of SA surf ace. In various enbodi nents,
%aweVethmlogyalbedetry@drmlbstmgtss end eeruivo FORIPEY BilpewWn components.

CFet et e ST COBBAT o OB B o comgpfentlpeprides) of
PRIYReRHisS K:Qlly-ﬁéhv&?@b@ﬁatégﬂﬂm cagieteesiesttiehmentodre known those
ZaaXaanAr gGIg XaanmBaa (SEQ I D NO 2), where n s

i knoxgepenside c@rogel synithesizedzand appliedyte anPAolayer a5 degg jed herein to

At k8RR b8 4BEes BeisesBOAon0ges Moy Ve o

adinfien®iof ugRedwh begipardenipoyitiany native or
bi om netic ami no acid having coval ent bonds for rred

bet ween atops_of their resp CtIVF si de chai.ns ta.f

alnc ygamec erﬁB‘P@‘ﬁ’@str deerfidepoftt | BsiudRe 8By SRG o prigy Seduence  of
egﬁ%é fard yﬁﬁ?{aén?aﬁa@; FD IN@K?%Hér@ s adliiftebéd 60 to 4, m is

Zaa or Baa may’ be cystei ne,
hanintagst ef Aeo 61 1 ispkon tiprdvadrididat the psphide @rinsdides at least one Yaa,

Z B I Kk
e%g ag 1S gﬁlggér? de gnaggaa\{té% a grglﬁrqegt}ﬁb%gmg gf Va\hlc% Kag is any native

shidBioslifefic RaYihe e, fiRge %ﬁhé}OXaa or Yaa has functionality that enables
nucleophilic addition; e.g. via amide bond formation, to a free carboxyl group of SA
surface. In various embodiments, Xaa or Yaa may be lysine, cysteine, homocysteine,

penicillamine, ornithine, diaminoproprionic acid, or diaminobutanoic acid.

In some embodiments, polypeptide 70 includes an amino acid sequence of
ZaaXaa,ArgGlyAspXaa,Baa (SEQ ID NO:2), where n is an integer of 0 to 4, m is an

integer of 0 to 5, each Xaa is independently any native or biomimetic amino acid, and
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group, such as lysine, ornithine, diamnoproprionic

acid, or diam nobutanoic acid, and the other of Zaa
wa@r@Boss s an amino acid with a side chai n har€TySz09/000597

free carboxyl group, such as aspartic acid, glutamc

acid, or honoglutamic acid. In some enbodinents, a

pol ypeptide 70 according to SEQ ID NO 2 may be further

ddha ned Bea arereathididependenslyi any aativé eebwenoetiofamino acid having

R AR SRS T RAR o om et
| p19p&itidefor PoftRnherkof. Sin ¥iridls dmPb&ivicied Zhhasd BBLare linked via a
pol ypeptide includes at | east one Yaa or Xaa, each Yaa

afigulfidgaborgl. i nderpexareplel Vaangr hiaai wayobe biyskifet hamocysteine or
am noqiaci d, ;and Zaa.and B r h_ | ]
SRERURRGE: JF ShnE RS A Sa TP e AT A e bond. For

bexehsp]é, inERst Zaeinde®n igtaamnind atideiith heRjeathinvkavingle free amino
chains to forma cyclic portion of the_ polypeptide,. .
aBf@uRasich s Jesie; rmathines diamirosepieria et orcdigminebutgapig acid, and

hglgid?ﬂer J%t ABhd 1ad BA noeegf’?& Wi PGSR fld\ff?% a free carboxyl
addition; e.g. via am de bon ormation, to a ee
cgiohpx whickgrae ugspafticSAcidaygutamhidcgl, n@t honfoghdamyg tadbe In some

bound by theory, it, i bel j. eved clization of
penHsiptergea @ %Rtfﬂen'é’ aggo goe%ﬁ_éﬁ‘beﬁﬁ%%| Hirther défined as
MRl £h CARIHRN MRbd OBeRichdtet Uf eY‘aé]ﬁ(ﬁ%f%anArgGlyAstaamBaa

environments to preserve biol ogic lon relative )
t Badd Yeea(SECO UM NGB 3 hepoh yspapintates of & 4.irods am injegghehO to 5, 1is
t he .pol ypept,i des cansist, of relatively f anmyo

a0 ad PraVHER 1 B RelRPardice oot b Hec Aot Tl pach Yea and
PREY RERHEFRAdAAyCHTHAHISE Dr BibrAifichie aAGhe asid0aeNZen &d Baa are each

LysdA yd yAsnd yd UuPr oArgd yAspThr Tyr ArgAl aTry (SEQ I D
Nodegenderlys ame natéyem erl bisnimstic pahipp egstd Heving coyplenisbends formed
e ntially of an. an no [ e c . .
P R P AR RSE oS AT TR, A gl portop of the
spolgpeptidedan@NYsa orpPXph i ideant0 nafinsi &t bioasiarlti ahing aéid having
an am ng acid sequence of . . ) ) )
Lipsesignalipl {hah saahiss apqlesnbilicyedditian 198 T2 APY4e Repd Aggagion, to a
(§gchArgg)§? g?)mp oy Fayle}’.SWn&sffi‘&%ﬁg%gg)t € boluf ggfr’lﬂeory, it is

am de 0 cycl1ze”a portion o ol ypept |

| beleoad tieatbydiintionsof peplyptptidd conaming an REPNnsdqakhee may help
of an.am no acid. seguence. of . .
Lpafajiey 4, CHRIRBNaiisT, ARYEPIFALD PAPGUS AR NSk Prgserve biologic
Nindtion reliviO 18 09RO Sumtdrbart U§3%%t@ﬁ@,59€arti¥\ﬁlﬁﬂ? when the

Lys4 and Aspl3 together form an ani'de bond to cyclize
apQypeptides ehsishef repivglydiowi adeino lagids;one lessisban h@nt s,
pol ypeptide 70 consists essentially of an amno acid

100651 PEEFHEyBpatiments RSP o yRTPHIET, PpirA S, Epeee of
LysGlyGlyAsnGlyGluProArgGlyAspThrTyrArgAlaTry (SEQ ID NO:4). In some
embodiments, polypeptide 70 consists essentially of an amino acid sequence of
AsnGlyGluProArgGlyAspThrTyrArgAlaTyr (SEQ ID NO:5). In some embodiments,
peptide 70  consists essentially of an amino acid sequence of
LysGlyGlyLys*AsnGlyGluProArgGlyAspThrTyrArgAlaTyrAsp'’ (SEQ ID NO:6),
where Lys* and Asp'’ together form an amide bond to cyclize a portion of the
polypeptide. In some embodiments, peptide 70 consists essentially of an amino acid

sequence of LysGlyGlyLys“GluProArgGiyAspThrTryArgAsp13 (SEQ ID NO:7),
- 16 -



(SEQ ID NO 8), where Cys4 and CySl1l7 together forma
di sul fide bond to cyclize a portion of the

w@oeiogpeysss de. I n sonme enbodi nents, pol ypepti dePG@DUS2009/000597

[0066]

[0067]

[0068]

consi sts essentially of an am no acid sequence of

Lysd yd yCys 4 d uProArgd yAspThr TryArgCys 13 (SEQ ID

NG 9), where Cys4 and Cysl3 together forma disulfide
bwhcdretonsémkll Asp'd togrohdri fammoén taiedp dlopd etot ¢xidize |y portion of the

\é?orlgqgeﬁsig?n Ogérgg gﬁf}g&ﬁgﬁ% pgllyg)%ptqg %E)I?Slsqg Sesesré%l{lﬁiy §f an amino
)%E"i’(g s}é@éﬁq@ né# 19'15GEJ'CH{QC9@Aﬁﬁ@@ﬂlﬁﬁWAﬁgGA‘&BﬂhTﬁg@lamerys

wher ei n” Xaa 1,5 an IKT]KQ aci d. I'n numerous
e(fsﬁ@:i (EN0S), Whereofys'smd gether §orny ajdigulfide, bapdhfo cyclize a

nbodi t d 70 t
qurgﬁt!} n S &&?8%@%% soﬁ?e e@ﬂgo I Rt 2&0%%2%@?% ?9 Scx?%%gessentlally
| &2 MQar&ﬂa}) a&@oﬁahedoe Sﬂlmsaml@O?ﬁGlﬁPromgGWifﬁéTr?mgCys
consi sts essentially y&s mno _acid sequence

LGEQ iy Y AI%.verhier @lgxﬁa:ngldi ther s sehsdhdg BE@ foceyclize a

d?oré‘éxig%%mOOG )1606 P&e aIrxlly al((}llou%grﬁgﬁ er stbgé(:ﬁﬁh%%ﬁ&gﬁ%ssemmlly of

canaminea hiid eseqmarwa (ﬂC D(da@l-w}libasxSGbﬁluEroA&ngy@rspﬁhrTyrArgAlaTyr
S eC| f| cal Ig) identified am no. acid A "conservat ]

g‘%dévents Xaa of
xderripdands Bphaminerasts Inumeran FBdeg
%EE(R IbS’NOf & 9199' Iy séﬁxg‘et{ﬂyrodhﬂelﬁs SRERRPLAET0QoAGHS essentially

am no aci s may be substituted for each other in
sofzml ayiep béid @eqidnbe af Glydngaily AspSedPiobpis SHEQ IPREO:11).
structure or function of the pol ypeptide according to
1 kno t echni

A0 5t S R PSS B5scnenc

S&#E}sdlymymwil%r@l@mg@m BerPPb ARBaISeE (SEGIPNOA 2).
Al'a nine (A), Valtne (V), Leucine (L), Isoleucine

(I) Aromatic: Phenylal anine (F), Tyrosine,

Trgrpanypiathe (Pmfypestife sequeasnsadipfuseed NEER; dn febe (Upplerstood that a
L
bR drpino B3 oy B Hiarddbor o 4Rt HRal identified amino acid.
laAll ﬁbo(n@rya&\&pafrﬂlgisgwuf N)aﬁ @edt hefeine (e@Qrs @O@ﬁ&].mmo acid that is
| NKer Qr spacer SucC as r ati.n
giupetmall ly isiikida tg 2 S&FRPAATRiBP acky; $ 8&5@?“% 3BSttuted for
u T@ndcure or fun f
9 SO A 4 BT  oin
| thalpelyp8ptidesacchmeling toawsll koo wa ltdchniquast Ahe lﬁdlomeg axyplgsoups each

lfthellnkerlsareeatln ol | e C
| GORAAR amIpo, acids that are p p %l%?x%@éyﬁs ge oL, o1 Xlagloaher. Aliphatic:

f@ ﬁiel eAMHiRD |mﬁi upys, SLehding qQIB, @sdledtinge (1)$, Aromatic:
1% ;@ 2009/ 33%555 S&TW@ZOSQ/ 000597 linker is a

r%tpe@atallamglqo OF)y (Btrhsine r(éf')g [Tygptpphan AREF Swifr-sgntaiséng: Methionine
I
O@E)? EEeys yé@é tB%a 14 ‘1:1% (ljég 'Lg/glrrllje 3&9('%1 Iélgs(ﬁ‘aglesgzb, ific: As-partlc

acid (I), Glutamic acid (E), Asparagme (N), Glutamine (Q).

A linker or spacer 80, such as a repeating poly(ethylene glycol) linker or any other
suitable linker, may be used to increase distance from polypeptide 70 to surface 25 of
swellable (meth)acrylate layer 20. The linker 80 may be of any suitable length. For
example, if the linker is a repeating poly(ethylene glycol) linker, the linker may

contain between 2 and 10 repeating ethylene' glycol units. In some embodiments, the
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| ayer 20 via linkers 80. A SA |ayer chain which
provi des a conjugation group may al so act as spacer

WO 20090M3p1igat ed peptides. Ot her potential |i nkB€EUS2089/000597

[0069] d

[0070]

[0071]

pol ypeptide |Iinkers such as poly(glycine) or

poly((3-al anine). [0069] Pol ypeptide 70 may be

conjugated to the SA layer 20 at any density,

phiseerishl epedting paleediyisnesglyt@p liakérohasinggpabdut clutdpeateng ethylene

-of undi fferenti ated stemcel]s or other

I .
PEIvsetiisde Ab SPmE: 198 TOBR[O j 3¢ Bolypeplges |7§§rg?y % pcg?gugated to SA
d%g?:' 3 ve i m‘rlg&tr%/\@sur g%uf CHYRP hREY m%e§ﬁcto?\£%§ho§%roup may

per ce 5 of SA coa can
belsesat:u antpteb Yort o) egateal péptslasf élihellﬁot@ﬂtladdgé(ers are polypeptide

terial subs te. 10 t ed in enbodi ments
LS Yehrs pe yié”F?%ﬂW‘ﬁV%@ ed by SAP | ayer 20.

For exanpl e, the pol ypeptide rray be present at a

?j;;éﬁﬁd@h(ﬁl‘hﬁ?tb@ rcohjidAted tHARS S ANRyerdXeat Sy ddih@i’dy Bpreferably at a
, greater than 7 pnol/m®2, greater than

pd@lsmlta ¢ éatsepparh gultge of rmrlrff%ﬁﬂlat@r demesells h)drpﬂim cell types.
pﬁolwgn”{ﬁ :e %%tyeat _]ltl%a}éi %)gg '1?% LE ?tc{%hsﬁ}h@ﬁ dtwveen about 1

e 'sur ace

2ﬁm@f pdrhﬁmg&@ @Béiit59 pihbol ﬂet rmﬂﬁ d¢fl subfaceipslef Shamating 20, which can
e anount of pol ypepti de resent can

70 . .

dbibestanaiel b the Resh bippEara 1 DAl BrseuRaenal yubiatte 49, thats coated in
h €,

t‘g}l‘"%dg%t%?ﬁgt’%g %u.éﬁfcl f‘yisu%l@orﬁﬁg cB%@% 'i])?ts#ﬂe lz%fer 20N€For exampl

I SCUSSe ow I n

Ethapplypeptidd mhe be qbeen;emtt dt @slendity qrfcgryznexphmlé p?r(bl,fmyl zmeater than 6
bet t

gble to support attachnment a p0|lf r ati on
RAPTRET oS tie B0 Qb Ra/ v reptn iinch Yo lfar ndester than 9
Bl imim?] QR4 thiMetb) ﬁﬁBVﬂnﬁ{Zengﬁ&Q 50 lg%fn&ﬁnm greater than 15

synt hesi zed as known in the art or obtained froma
comnkémoi’abr geeattothars ¢ prwd/me] & theewcfase 25 of the SAgeaating 20. It

AL Dot B SRS e oo S YRR 7 8 s on

PihedbmPdsitibh o et SIS0 theigtR@ss af tHeeSA MygtI26 hnd the nature of
obt ai ned from a conmerci al vendor, such as Anerica

P@ptpoéﬁ@eggﬁggﬁytse@mw%msg@l,bglpw @}3 ﬂ{geﬁg@gpp]ﬁg, hlgher densities of
Cﬁc;lg}gerpt%ﬁ'e %%y bl# kber §Qr TR ?oe rrs'?rléE efﬁa%ﬁxg: ﬁtsahg Sfé\ﬁhgés}atlon of

or o ned roma ven

dinsdifferfentiged ytehh}dllehﬂaaghymmlallf dE]'n’i@d mediker s avai | abl e
from QJanta Bi oDesign, Ltd. [0071] As shovvn in FIG

ternedi-ate | ayer 3 be. di s dbetvve
5\@3 ryfafe mgnagRcs MG YRMCTEA AT KRN RTE T PhgPied from a
Qe DR 8leBdb2%BEN 39 cRAc&OMd. 95Thth Aicilrﬁ:hv\@lc and Sartomer,

2009/ 099555 PCT/ US2009/ 000597 ~to i nprove bi nding of
clvat i Rglypéptidessbshayatbe @thesized sasi knavan énnbacarer(or alternatively

Sgroggc%ldnt%i'oug?x molecular biological techniques) or obtained from a commercial
vendor, such as American Peptide Company, CEM Corporation, or GenScript
Corporation. Linkers 80 may be synthesized as known in the art or obtained from a
commercial vendor, such as discrete polyethylene glycol (dPEG) linkers available

from Quanta BioDesign, Ltd.

As shown in FIG. 1B, an intermediate layer 30 may be disposed between surface 15

of base material 10 and the SA coating 20. Intermediate layer 30 may be configured
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[0072]

[0073]

[0074]

render portions of the surface 10 that are uncoated
cytophobic to encourage cell growh on coated areas,

W o00pieesstle a substrate conpati ble with a nonoP@r/us2009/000597

sol vent where .the nononer or solvent is inconpatible
with the base material 10, to provide topographical
features if desired through, for exanple, patterned

[ intiprbo Ve bindingt dfecoatikg 20 teubstratntl, ao fadiliwtembnaher s’meading, to
is . a glass substrate, it nag be desirable t & treat

Eperpertiogs ofpie grrace 40t atceunioripdaryte o3 gppwgage cell
%t“;el}rl %hlcﬂg%g(%?é%ts' 3 rgJ/: 1Ak a sﬁBétg#ez cORPAIBIE withdSRonomer or solvent

al's desira to provide an
ivherer thee div@toener ay aolvadt Bfincqupatibhd déth the Ibysemmd@rlal 10, to provide

ROnLRHRRY B L0 g, B BObHh TSN A or e e

£0ARh120r E@éétr@t% L UES 0?1%1 s%Bst?at@ Qf fia ?rbleesuable to treat a surface
I ntermediate | ayer 30. be further understood

ohthe glaﬂssuhﬁmtfawahlmoxmom;g orea sidanepeging.drerarious polymer

orglm?ipf‘éﬁx qesﬁrpg% e el ﬁ)‘fa eatgo%gl'ledrelnavai;f rmgdlate layer 30 of
bél?&hﬁiéf pRiyiiele, RRVPréRNent, Polyettiaties arlmlymth)amwte a While

desi rab property or characteristic to the surface
nef. shewp, 1tewélrhﬂ wndegstepdathatip Acegtieg) 2B anayube digpesgd @ngesportion of

Hl?éhn%ﬁw? fag{; ]E%lﬁq) %rtﬁér sf‘.d'o%athgtdintelnlﬁg@ig{éll ?eorQJ‘O may be

vacuum or erirc pressure plasnma I nc era

ﬂrsp@wa@maﬂ%ﬁl@ﬂdfbmmmaﬂ%pl asmas both prinmary and
secondary, dielectric barrier discharge, and corona

i scharge nerated jn cul ar or ,mi.xe ases .
st RELRAengs, SuFee Lty basg Ervterial JB S bedpd gither physically or
it tG'alQ.HSa Qéén%%le Prop¥Ry &k c‘hﬁﬂt@fensﬁ@@g 3he SM¥face 15. For

coating | ayer 20, whether dlsposed on an internedi ate
bxayeple,3@das dimwedrézt:brw ahrface0l5 mapercating tipateirplasma treated.

ER8 L BE ISR Tl SRR e

AXaoRhee ?la%tﬂaﬁ afoth hinfareind coRddiyil] Hiletripbadrer discharge, and
conpl ete coats the area at a thickness of abaqut 5,

£erand rdlijhémeegene!ﬁﬁﬁid entmelecvlﬁr @ nedxedogasges yineiuging pir, oxygen,
BT oSt BB TR KIRSS B8 BPwilt Lage, there are

uni t hr ough
mhlch the under | yi ng Iayer (ei ther |nternediate | ayer .
SA mtib@d;efyeﬂaﬂ,ewhaﬂheﬂﬂispbsedexpm edernteelidte Ilazs@p 3Agesbase material

f to b b| oL
Tharc B relFeus seva o BT Geir Do BB oRee ™ it i
Eﬁ!ﬂlﬁqﬁét the %)}eﬁl Q()llﬁ)ﬁeéwgﬂ) afE%}’ fd’raé&%nﬁ‘)'fé’ a%'ﬁﬁhéea@ﬂ £ well of a culture

I ckness. I'n vari ous nbodi nents, the average )
platec kompktad§ cohts tho araanag 4 ﬁyémez{) of gbouts nthan gegatsns While the

n1cr met e or .exa t he average.thic S
b PER S AL Sechmind V2D P 98 b DS fhere are no
Redd BAR0NBEAAP coated surfaces through which the underlying layer (either
intermediate layer 30 or base material 10) is exposed. Cell responses across non-

uniform surfaces tend to be more variable than cell responses across uniform surfaces.

SA polymer coating layer 20 may have any desirable thickness. In various
embodiments, the average thickness of the coaﬁng layer 20 is less than about 10

micrometers. For example, the average thickness may be less than about 5
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m croneters, |less than about 2 microneters, |ess than
about 1 mcroneters, |less than about 0.5 mcroneters,

whedmpeeassabout 50 nm and about 300 rim or abortT/0S2D09/000597

[0075]

[0076]

[0077]

m croneters. [00751 The polymer material form ng SA

| ayer 20 may be cross-linked to any suitable degree.

Low degree of crosslinking may result in partial or
coomphetas, 38ssl thye aboudi Smidroeters, dosd thamwebout 1 micrometers, less than

pol rization reaction effici I.n varlo

SR TeEOmelES, RtWER) BARTt 60 R sandy abgut SO0, agpe rorpgbout 0.

IScldglengen about 0. 9% and about 9% [00761 Article

100, in numerous enbodi nents, is cell culture ware

havi ng a surface suitable for cell culture, such as a

Bhe 1ly96, maeia aﬁodnmssAV\hlb'er B0 amey, bej enoss- hp‘éftdr fo any suitable
i shes

PGS LoS1 Toarel Lo imgl gy, inmat B b epmpin SA lover

Ak s luE SR ERETORGEr PBlyimbrRatdn #astior eifiefncE IM %n&lls d@fbodiments, the
bags, menbranes, hollow fibers, beads and

aiossliding dessiy of SAdayes20rinbetwiser abeus 0.99% and gbas 9%.
chanber s, bloreactors CellSTACK(r) and fernenters

: e
glriltéaggﬁ al ne E}}EQ%&I@E?(FI%CL{% ur eﬁ (l/l‘}lﬁu-&y{égg#éer rig %%\?Vacceosunable
Fdr@ell 2pltaref sichens h(H) 120967864 fandnd536 widl plates, jars, s eishes, flasks,

| | ud 50. Wl 50
PR yeteds Moy boalers. guatgrodes R ficodidss, RehoRy Fhgmbged and
ﬂuﬁlc}%ﬁbgredaclﬁ;t%r@ ‘gﬁgésn gut%g B&Er Rips %a}%oﬁﬁ%&ﬁqéuﬁf)m fibers,

or sidewal as’ dlscussed ove with regard
b@idﬁl @d lmcrmerrmrs nwpes ispinmerrdwttitse Hedysion 3chamiherd ebioreactors,

ColSPRER Shd theRlirs. M ihersrers o thes O Slltusg surfaces

R PRI if Q&feﬁ‘iulﬂﬁ#et\belﬁﬁRéi@Mﬁ{f 28y td POG.73, akticl¥ 200 Gdi$ned from
enbodi nents, article 100 i ncl udes a unlforq%g coat ed

substrpteny tasy maderial 18undsainelus apetas mgre ayalls 3 eWedrS0 includes a

. C . the r 8¢ f
L5088 Whne O MY g HORRL BRCE, EATYalie 2y
ﬂﬁpo@ﬂ&id surfaed i1 8lok gidedhlls 55 ¢6ip an dBBudzed aboie \bﬂh readd ty FIG. 1

observabl e because sone cells, such _as human
eRPRBATeNtrBAdiats lpyer LA 9§H°5§§1 bebves wifagg 15 or sidewall 55

%chgglfkmg;o%gﬁ% 2‘62 ok S aéo?’ugn ﬂ*e'?@t)f' NQs 1€! 2@ 5§t}9H§ be coated

equate surface is eS|ra e to énsure
aithahhwat 20f sufficient nunbers of colonies to
produce a quantitative ceII response. | n numerous

nmbodi ment.s,..an _arti.c 0 hav

PR g e L s 100 et & W 6 BB 29 faving o
ﬁﬁfa@é 23 itleah Gfeal é}@iﬁela@ﬁﬂtabgutlS 8. Of Eairse, thd) A fARAS may be
0.3 cm. 2, greater than about 0.9 cnR, or greater
ofhamy aw@ahle PBizenp When the area of the surface 15 is too small, reliable cell
responses may not be readily observable because some cells, such as human
embryonic stem cells, are seeded as colonies or clusters of cells (e.g., having a
diameter of about 0.5 mm) and adequate surface is desirable to ensure attachment of
sufficient numbers of colonies to produce a quantitative cell response. In numerous
embodiments, an article 100 has a well 50 having a uniformly coated surface 15,
where the surface 15 has an area greater than about 0.1 cm?, greater than about 0.3

cm?, greater than about 0.9 cm?, or greater than about lem®
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-20 WO 2009/ 099555 PCT/ US2009/ 000597 [0078] 2.
Coating of Synthetic Swellable (neth)acryl ate Layer

wQ 0@%099585 synt heti c swel | abl e (neth)acryl ate (BA/USZEYE000597

may be di sposed on a surface of a cell culture
article via any known or future devel oped process.

[0078] Pref er @iohting i Bynhgtit Betildble (BAtH)aYAateNagsti des a uni form

[0079]

Iayer t hat does not del am nate during typical cel

A bitieds erfanle ARadte s RLab g e P Sed o T BEST cell

S Wirftare rtigky viaainfa kaowh ak ﬁduw dehel@;sedqirb@@h eHrefe@ailnahd amheuc

eri al substrat, | ent or non-coval ent
R i Ve Ao diy e ol s Bb\Hactinat ADHRL TP cgh el culture
t RehditiGRY BHas C iRt SA UhRr fyatabieldi 16 tRAsfdirita e bmget hatefi®. The
substrate incl ude cheni cal adsor ption, hydroge

bSWRiheils, SA srfase may e @ssoeiied th; o5 attashed fo th bassi rﬂﬁeﬂa} gpstrate
d&jia dRlest orf fOh%BPaleftIAERBTRRI Exiuﬂﬁl% 8CidnQdValent interactions that
di pol e-di pol e interactions, nechanical interlocking,
ARy @sAOFatst ithsnsynthetice A spagovithn theashlsirate include™ chemical
efé’@&% m?lnI&dr d%elﬂ%olaéﬁ JRL& 1'11@#&&%#0 al%ﬁlc%h&lﬂ evah%ier Waals
coate accoraing to he t eachi ngs o co- pend
apgicess ydrophabéy ingdraations, fdifodeidipele ewtewcmmsemeﬂ@nmi interlocking,
C%E#%%E%ﬁ%#igt %0 as inventors, and entitled CELL

qg £ND SCREENI NG, whi ch application is

hereby incorporated herein by reference in its

[0080] e dn varequy embpdlmentsmhﬁ bassanaterinl suhstratg senfacetihenatddiaceydisg to the

[ G TREY B Ebrpthd e QST <R S, 18 R e dae

ohemwithy famcieg Zhowetcal 4s iavdntars, emd anmladl GELIn@CULTURE ARTICLE

n&%ﬁﬁwlﬁﬁbghl%&@ﬁ?@ i %ﬁﬁygljinggrgtgr% téllg?eln B3 Feference in

Sﬂd bﬁﬁrl‘etyt for abl purosahtottheeaymithatii doeswet tatfli@ with the disclosure
%&(f?%late material is deposited. Wile

p8ﬁ§ #9%4%'"on may be done in sol ution phase or in

bul k phase, in enbodi nents of the present invention,

[0081] pdib waeiopAtemboditmenisy onahers eye 'tieposntetdjon poduyfiaes bf atcelh reulture

[0082]

| 11 cul t (f t o
Y Bttt Sttt 1 S o, SihorRBYmES JBF INESG fafesiah will be
| Sefordéd @rherdih @s ﬂen%unsswaten @npﬂthﬁnEIs(ynﬂieﬁd/\&l{'é‘llablel’(meth)acrylate

nbodj pent s, .t he_netwo d pol ymeric surfa vi de
bmtwaEE istdgPasised miihils 39( VBIRTIZA40p TS 0B {0 WiSBATPSR . o bulk

d pRsse A tenfhRURAENTR A Rhe é\@ﬁénﬁ V¥R IORS pd1PmbdiAtiof %?Bllﬂﬁ phase, in situ
envi ronnent of cell culture MAthout del am nating for

péplyBgEzasion; yiglds taheall altare: arface at ist @ negyerkedcpglymeric, surface.
I ﬁ"hﬁrﬁ%%rl?@d"%(ﬁ m A€ sUFRRO B ot aﬁ ﬁe @ﬁ'&ra&ih@?o@%gc network In

dal t ons nononer s Vi scou y
deglbpcamp@ts,t the d]et\mrgect pelymotio ﬁgfagmmmaded by in situ polymerization

attaches to the substrate, does not delaminate, and survives in the aqueous
environment of cell culture without delaminating for periods of time that are relevant

for cell culture. In embodiments, the monomers are less than 1000 daltons.

As monomers may be viscous, it may be desirable to dilute the monomers in a
suitable solvent to reduce viscosity prior to being dispensed on the surface. Reducing
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sui tabl e solvent to reduce viscosity prior to being
di spensed on the surface. Reducing -21 WD 2009/099555

wWERILABESD9/ 000597 viscosity may all ow for thP@mes20a91000597

[0083]

[0084]

nore uniformlayers of the synthetic swellable

(neth)acrylate naterial to be formed. One of skill in
the art wll d|Iy sel e a syitable
sofsPaNty “weﬁﬂewa ryt and et unsfoeaﬁem Bf ghepmghgtigeswellable

NR4RiH)&rylafeOmiieRdl {6 ?&Jrrledc UbheIbE sl@[ltlh Ghé aﬁr\glllt Ibﬁl;'eable to readily

nmononmers. It may be desirable to select a solvent
th‘allectl 8 sugable ool ent.o Pmﬁer@ldyltbetsmww éslcompetblandtith the material

es not i nt e pol yneri zati on reacti
PG yiRR e, BT Sl e, bl And e et 7 3 iy 8 3B to select a
t RallvefttRat iBBoSUHEE '?J‘fﬂeadellh’ t& 9@9['11%@& ¥nd BRAPYSS rﬁﬁ interfere with the
renmoved to an extent that it is non-toxic or

I @ﬁb’@ierizﬁ'li@“r feagteen. wiMtsrmasvglyeei maadddmnmyle@em of a solvent that can

u ci.rcunst ances irab
¢ B e el SaRb e bR A e ved lo Ty S B R Sxic orno
cm@et InGdiferesSwith palymeratiohinRl bexdesiedbte. "Bafuch ¥YRb@hitheces, it may
solvents_are exanpl es of such readily renovabl e

s8F desifadle [f@!)g@lsoeberf’é bggeydiint mavablenwishays harsht egmditiang, such as

V@ﬁélﬁ’lﬁrc’ o E)‘iﬁ%ﬁé R, {)laﬁfg:a;ol%tsa&le' egéaﬁ% et% f sﬁjl%ﬁ %Ea%(ﬁﬁ'dremovable
herei n I'nclude ethanol, "I'sopraopanal e acet
etdlyéntacet at e, di net hyl f or mam de ( DVF), and

di met hyl sul f oxi de (DWBC» As described in co- pending
asglica ion serial no. d. .on even date herewith

e | hvenEeLiat cpmr ES‘RF?P Ik VARPHSERIEIGIRACT viating | aticles as

SQENABES  h&bimh iASudS CL@ARol, ﬁgfnlﬂ)ﬁﬁx%l' B! 2BGEEAT &hyl  acetate,
but anone, acetonitrile, i|sopropanol, and 2-butano

aﬁ’dneﬂexlfmn@mdm@h’ﬁﬁ pad tdlmathatslugfostct(WSOsolAtenltescrlbed in co-

PEDi o B P AR Blen 08 i, e
\ACEancomeRBmRanELEUAN@JSeR@BMNtG tvR1ATO E1Vents,Nfich as acetone,
desi red VISCOSIty and nononer concentration. Generally

t methapplorathylc aegidisi butamene,y sesionitrider dioprpnapol, hand 2-butanol, and
:%ﬁa éﬂgﬁy %egzﬁﬁ&ﬁgrl? %ﬁ@étﬁe %8@%?1' r\vﬁ)e%t %QB grh[ gipeodj{o per&ox/e solvent
npryorite pdlymrizdtion.t h an ethanol or other sol vent to
provi de a conposition having bet ween about 0. 1% and

?gﬁ% tﬂjé’?lgg%r{/m’a’lgg :Er d‘%q?ir‘)qg“é %‘k’)%ll% t]P)’(()zﬁftl}’o g{glgg&?grggégtltoo achieve the

NRIGEE "\lls@bfsm&%idrﬁﬁon&hetf ESQO AP, Q}éné}élgf f'ﬁQQH&noh{Er composmons
nonomner y vol ume. The nononers may be | ut ed

swsied emorémgttn tite tedahingsgiresinted Hensn h))atanylbémveeﬂ dyellt 0 1% to about
aﬁ??% 6%06%?6{ o :.P%?eygﬂthl i k est?ls @%Snogrlle% %lflasifsbeeddl?qu(y With an ethanol or

other solvent to provide a composition having between about 0.1% and about 50%

monomer, or from about 0.1% to about 10% monomer by volume, from about 0.1% to
about 5% monomer by volume, or from about 0.1% to about 1% monomer by volume.
The monomers may be diluted with solvent so that the swellable (meth)acrylate layer
achieves a desired thickness. As discussed above, if the deposited monomers are too
thick, a non-uniform surface may result and the coating may likely de-laminate after

contact with an aqueous medium.
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thick, a non-uniformsurface may result and the
coating may likely de-lamnate after contact with an

waeoweousssredi um  -22 WO 2009/ 099555 PCT/ US2009PCD0SHH9/000597

[0085]

[0086]

[0087]

[0088]

[0089]

[0085] In various enbodi nents, the synthetic swellable
(nmeth)acrylate layer is deposited on a surface of an
internmedi ate | ayer that is associated with the base

nkatarions embedionts, thetsynietio swellaa(rasih)achtale fyier brfigposited ona
either direcgtl [, VI -0 i L s
P B% o TR ls Yoy SR G 390L L o i covaen

t frendnréRarmadingdrectiony egithet Hiredily arefi®oneor nore duditéinal agermediate
the "substrate" ontq which the synlhetiégsmEllam
fe

(e Beiroany ayush Fabodeisas; thedniareaiie ﬁﬁfy‘éﬂlf B geferred to
e}@&g' S‘suﬁs'ﬁ%}es’%rrt@%&[)tﬁeh%n%% SR 8bledmdtR)acrylate layer is
treated. The surface nay be treated to iInprove

bdepdsicgl. of t he synthetic swellable (nmeth)acrylate

| ayer to the base material surface, to facilitate

noner spreadin n the ba terial .surface
i Ry B o
f 848 hA imPOvE BiREniof ind SeRkdic $welRBld FhéthyEReilat Qayer to the
l ayer. In various enbodi ments, the surface is plasm

t basa trederiatisgifaces tor fagiditate momgnep bpraading e the brse suaterial surface, or

treat e na acilitare noner. r L: .
P3P e Al B TE R aBE hBaE Rimepes vt regard
t ek iheimediie 16y&] 1aRheods@hbydeeytsathe shiy®ris pasma treated. High
conposition formng the |ayer may include one or nore

awhiace erciRy ebtaebledios sueh freptments maay iapiitate moppmgy spreading and
; oinitiators, thernmal initiators,

2%ﬁgﬁ§§¥§gg'ctivators, and cross-1inking agents.

[0088] Any suitable polynerization initiator may be

elpladyicidn Onehofmekarhérsi that Herrar thewisivellable a@ndtiabeylate layer, a

able tp. select a . syitable jnjtjator, e.qg. .radijca

 SARRostliom Brmipecihe YR sy iebids e OrJPE AR g] Scfogounds such

Wist dirfaBRn O WRABIgSagehR, YROtb USSR DARGHARThfiatddy, datdbdts i Rtivators,

used to generate #%ee radi cal nononers to initiate

cdrali arogselinkmeg ageats. on. [ 0089] Any suitable initiator

may be used. Exanples of polynerization initiators

i pcl ud or.gani c. per oxi. C S ' il

RSy $0EabiO REB RG0S rAE b AHGNAES onf UeRNER the art wi

CRRJIDK BE Sabl® Y6 Yelednac aiifableniistiator] €lgzal radical initiator or a cationic
chlorotriazines, benzoin, benzoin al kyl ethers,
dinKiiatesn saitablm B gise SWitly themenemes- t ipeyazipus gnts, oV light is
S ' ' e i sagtdvat ed
SINgh 7 e PRTEEG FdL I APl il e by Fleripn
tradenanmes such as | RGACURE 651, | RGACURE 184, )

Any suitable initiator may be used. Examples of polymerization initiators include

organic peroxides, azo compounds, quinones, nitroso compounds, acyl halides,
hydrazones, mercapto compounds, pyrylium compounds, imidazoles, chlorotriazines,
benzoin, benzoin alkyl ethers, diketones, phenones, or mixtures thereof. Examples of
suitable commercially available, ultraviolet-activated and visible light-activated
photoinitiators have tradenames such as IRGACURE 651, IRGACURE 184,
IRGACURE 369, IRGACURE 819, DAROCUR 4265 and DAROCUR 1173
commercially available from Ciba Specialty. Chemicals, Tarrytown, N.Y. and
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| RGACURE 369, | RGACURE 819, DAROCUR 4265 and DAROCUR

1173 comercially available from C ba Specialty
WCh@aewss, Tarrytown, N Y. and -23 WO 2009/ 0BOBBS2009/000597

PCT/ US2009/ 000597 LUCIRIN TPO and LUCIRIN TPO- L

commercially avail abl e frontBASF (Charlotte, N. C.)

0090 A hot psensiti zer al so. ncl uded
ORI by 3 eed BERTRLY S0 Refnetielly avpite fom BARF (Chartote,
. _osensitlzers have car bonyl groups or tertiary
am ho groups or mxtures thereof. Photosensitizers
havi ng a carbonyl groups include benzophenone,
[0090] AcEhotysersitme, ma)bglgq ibe indhededaindetntgble initiator system Representative

O A S, B S b, 00 oPices vt
Phabasgbis| K@Jiﬁg hii\(:laib@nﬁ ok duipk Yin@lidB Eenzbpleinufl€, acetophenone,
met hyl di et hanol am ne yIdlethanoIantne

bfrnzét haworaldehyde, phearabaragidehydenagnthonpe, thigwpnthone,  9,10-

g{a %‘ﬁgén’t Pgi:ttglgr: %%n Za?%t%&%%ﬁ@ erﬁgﬁﬁﬁl?%) jary amines

QEP&de%WIdQﬁEmlﬁma QUANTHEMRErTNE), frictitanBlaidhe, phenylmethyl-

Sawyer Corp. [0091] In general, the anou of 1

phardaeis t isndr  GrmpthylaBl e t’?ﬂz% st em SEI‘A‘P“\‘FHF?HX r dieilable
%

@?@H&n&u%rs& 1&%&@%(&%}5 f&t RIPREQY X, QUANTICURE

atironic |n| onluntcatlons
BUKNQARANTICISREERDD firom BB:]dﬂeSSa\aﬁr\ﬂder as
organonetal lic salts such as ion arene systens. [0093]

n various enbod] s, where t ar e dilute
10091 | e&ielo e BERBREODaMRG TS Pt EOIREAT YRS Hy very from
§Mﬁﬁ@QﬁtOQbeg§ph%Em§ Is renoved prior to polynerizing.
he solvent nmay be renoved by any suitabl e nmechani sm
process. In general about 80% or nore, about 90%

[0092] Bramples of séféanic GEDGTETS inelus sas abeRIMOGHOHS. e @ gfyisulfonium
%% Uaég\gé’tffgs‘ 'aTRé’mQSufcgﬂRé’ Sﬁ%h%% L arfe RRkGET i Zat i on.

rl n copen cation “‘serial no.
filed on even date hereMAth nam ng Zhou et al. as

[0093] Imvaider &nbochnrénenWhtﬂeeﬂxeGEbhorﬁﬂlsTdﬂREhMtR'ﬂ GLEolAND before being

CREENI it has und . that reno
Jemostah e §pbairgte S e BEGRUNSHI isgprs ey friofi pjymerizing. The
?dll/é}l\ﬁ%afyq{e BR{VE b§¢ QRY 5@ tabRf meSiHnishdokprdBedsC In aéxbraldout 80%

anount of nonomer converted. When conversi on rates of
vhmoreprBb@®0%o ar moren eb@a 58 onvastes ogélmﬁ 20Voer mpg of the solvent

toxicity are reduced.. [ 0094] the
ot o oor DY et P o e RO e U bficaiion
R91aY 48] ‘ tfﬂ&i’ oR eV oTBite mﬂavhfh Biiknd IBSE et al. as inventors,

(substantialTy solvent free) or
and entitled CELL CULTURE ARTICLE AND SCREENING; it has been found that

removal of substantially all of the solvent prior to curing, allows for better control of

curing kinetics and the amount of monomer converted. When conversion rates of the

monomers are increased, waste generation and cytotoxicity are reduced.

[0094] To form the synthetic swellable (meth)acrylate surface, the monomers are
polymerized. Whether polymerized in bulk phase (substantially solvent free) or
solvent phase, the monomers are polymerized via an appropriate initiation

mechanism. Many of such mechanisms are well known in the art. For example,
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sol vent phase, the nononers are polynerized via an
appropriate initiation nmechanism Mny of such

wore@baisshs are well known in the art. For exaPil/8$2009/000597

[0095]

[0096]

[0097]

-24 WD 2009/ 099555 PCT/ US2009/ 000597 tenperature may
be increased to activate a thermal initiator,

photoinitiators may be activated by exposure to
@p}pe@meam@y vieviskreagedhtoofctivatgt thegnalt ingtigterk ghotoinitiators may be

agt(f\Part Qﬁ,l neug)e 'crquﬂrs e@%v%vgl%@l ofI lfﬁq’lt ngnrﬁan{ke Accordmg to

nononer USI n curil

mnmteﬂmam:nbo@ﬁﬁém tHE @fhoinRe bt nBASmRE eliftkd & cursd ﬁ;ﬁnglﬁv light.
nitrogen protection, to prevent oxygen inhibition.

§QF CHEPS pvfenabbmccelw% NRl 835 RFatECHpBt Weh jap Mitpegen protection,

SR B TR SRR SR DB oy

&méalsabbbln(eﬁebﬂﬂ\)ﬂﬂbmllﬂﬁlﬁe teatiep ineyrityeandasded optdtdxicity.
solvent one or nore tinmes to renove inpurities such

unr eact ed . non s or |l ow nol ecul ar | ymer
BEVE SY?'E‘“’%FW%[@ npderiale l"‘Yte’h’ém‘ly &g éfYasﬁ%‘{ ‘O(ﬁg ﬁédem one or
Yi'lotr@ tRAaROterRbve AAPEIRRANQIh WAL BlireS QA IhSHdMEs Br IZQ// nolecular
ethanol, greater than 90% ethanol, greater than

stetgh pblyorer gpesitse rIntvIaanuaatmbcbdl@@%set}hdmr is waéimngth ethanol or

vvi th.a 700/ Fefsgfréllgl (ag]l z@y nfﬁwg é}g%ts{) r‘ﬁhég& greater than

9&% e%l‘ﬂa[n‘()@ or ERatek €fanl abdt 99% eHahbRCWaBhih® r\mihoa 70% ethanol solvent
I ncubation with cells. [0096] Swellable (neth)acrylate

ey 108 oplyoWINSEl® Temose dopwatinse Wiiabrmexnbe et gyt also can serve
Fbe&ﬁrhﬁkae he E&}ka%esprﬁg}o izl YR Mith OBy | x | ayer. Vhile

ers ocal variations in structure
and properties, the variations tend to be random as
Spphiade (tneth)adrykte dayets piodngedn @t woededamse swith ikl tdmphings herein

t her s. i scussed. apove,__in na enbodi nent
4 %‘Bgésft“?aé%“?ﬁ%wm% ¥er a%qe U R BB gra wariations

RP sy Bt 86ld fop EHIBN QB NSrikflors dhdMb | Be 'rﬁncfo%‘t §§t09p_})osed to
wth the subs rate of the cell culture article.

mtepéngrapng deetwayksb deswibied gby edthers. t Ae  gistyased i ezb@de In many

SaBdifent. SalD L e Bendi ey sy ARkrBE 1ERS is polymerized
REYTBROA&S in SYEWhA® Iecdn®Rt Mithahy bdistale®dfBhe &él MilRird@frticle.
amno termnal am no acid, a carboxy term nal am no

acid, or an internal anino acid. One SU|tabIe

AcRAReptide mayobs eenjugated ky theanqlgmenizask swellabienGpathlggryjate layer
1§r£1 bifose tam&ggh‘\&s#&?ﬁ e‘EnBsgt (nalj\l' be CO%]H ate 3 I;130%1menzed

ydr Xysuccl ni'm ry; as g ra Iy
swellable émtth)dDdaenthyBHI0 oia M hytlho xysninkb audee ricid, de carboxy

O BN N L T T —
EBACH-TY-BiMtHy 18Rl RS pRopyEPC t&®6lUSmide  hydrochloride  (EDC)/ M-
hydroxysuccinimide (NHS) chemistry, as generally known in the art. EDC and NHS
or N-hydroxysulfosuccinimide (sulfo-NHS) can react with carboxyl groups of the
swellable (meth)acrylate layer to produce amine reactive NHS esters. EDC reacts
with a carboxyl group of the swellable (meth)acrylate layer to produce an amine-
reactive O-acylisourea intermediate that is susceptible to hydrolysis. The addition of

NHS or sulfo-NHS stabilizes the amine-reactive O-acylisourea intermediate by
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with a carboxyl group of the swellable (neth)acrylate
| ayer to produce an am ne- reactive O acylisourea

WO paoeosses at e that is susceptible to hydrol ysiBCT/Tkm09/000597

[0098]

[0099]

[00100]

addition of NHS or sulfo-NHS stabilizes the

am ne-reactive O acylisourea internediate by -25 WO

2009/ 099555 PCT/ US2009/ 000597 converting it to an
ashVRetiNeeRab iaveanNhS rectise INIGS NrHSulfs INHS estkt, alomgpg or aatwo step

two step rocedure. _FoJlow ng activation of .the
BURSEdWB] e gﬁ]éQ\ﬁl)ngC ,a(]‘,’p‘éettg)rq ?ﬂfe 1€ tw\ﬁa | gﬁg@?cagla%)}ayer, the

Egﬁ'g%@g%eialgg}e theangk Ldiedt ﬁd{@ﬁ@ 3 rmARAINENRE of i polypeptide can react

can react the am ne. reacti ve est er .
tathf thenarainet mhttéveastere td Gomly at stablecanida deenidn ghusheonjugating the

D hBER i eonbafatly T B Enb LIk Whe] BGNgls, chemistry is
%&b%/dg?@% d@nfidatd's poVebabd o (REthERMmIY (Rb@)doaylate, layére the N-

mnal amno acid is preferably an am ne _
tcomivzd] rinmigo awichs psfatablycin aminey somainingoaminohagid such as lysine,

di am. nobut yric acid,..or di am nopropri onjc g tabl
et danaudis ttetr SolMaBR TR 85t s ibliss ny acceptable
SHOBoSHleMEY BY YnTHb RS subly d§ dFidroeslantipel dydiaginegriddroxyls, and
the.IIi’?}Ee. ?%0981 ED%%?IHS chemglstry results in a zero
therdgleh crosslinking of polypeptide 70 to swellable
(meth)acrylate | ayer 20. Linkers or spacers, such as

@g@%&hg@%&gp’&ﬂt d.isll z\iM Qiéﬁ{ Serdeth ErossAMiBhk adt Sol‘;;rbgfglde 70 to

a termnal antne ma
aeeleblé omethachylheerinyeral0. abinkersaari spaqefrs,mukzlypepplytﬂgthybne glycol)

{03 0 B ke LS Mok’ FLIELART 02 e ey e

E ddSto@he RItLRinhY AEin8 R ofSPdbepBide he. Ris AR lintkee to the V-
group, the CBZ group or any other _%rou anenabl e

teympe taimdeo 86id} the dinkemiscpraferablypa NP o-PEGx-paid gyhere PG is a

any ot her discret EG whi ch e_avai .
proteinkaeth b fuspoe Sy QbR Ak bR 0y other

%}dﬂpdaxﬁé}{mgsﬂot peplide Syiathedis akd XSRI2)t4, BN 8, $2Pemsimynother discrete
he like, is contacted with an activated swel | able

Pieét whisbmydyahecavaglglele. t o conj ugat e t he pol ypeptide. For

exanpl e the pol ypeptide concentration may be between

bout 100 M.and about 20 : angch
I Sttio P e Sabb b 1008 WM PP Ap U, Slbepliofhch as o
th@tioh NauyneidB, obr thbeliRe) Vipepdrta@ed owithsiahi activatell swellable
the concentration may be varied to, achieve a dgegi red 1 d
Gmadiagyylate [sary se ronteateo Heugalyeeptids- ¢ FeT Sxamplfpthe polypeptide
meth)acryl ate layer. N | 828 about 500
eier ey pay feitBHELen ity PO WA EroUREN0d Gt BBt RS abou
R RRE abQt 1500 1M, or about 1000 uM. It will be understood that the volume of
the polypeptide composition and the concentration may be varied to achieve a desired

density of polypeptide conjugated to the swellable (meth)acrylate layer.

The polypeptide may be cyclized or include a cyclic portion. Any suitable method for
forming cyclic polypeptide may be employed. For example and with reference to
Example 4 below, an amide linkage created by cyclizing the free amino functionality
on an appropriate amino-acid side chain and a free carboxyl group of an appropriate

amino acid side chain. Also with reference to Example 4 below, a di-sulfide linkage

=26 -



form ng cyclic pol ypepti de may be enpl oyed. For

exanple and with reference to Exanple 4 bel ow, an
waniodeotsshkage created by cyclizing the free aP@€TUS2009/000597

functionality on an appropriate am no-acid side chain

and a free carboxyl group of an appropriate am no

acid side chain. Also with reference to Exanple 4

bBRYRE cgpaénd lsqﬁwwuﬁe? Pikudgel groves ¢ici9oolyripnappsgpriate amino acids
SuI '?lyg%gﬁg 9ro RZe Qﬁta fe%&l%ﬁ gﬂ’?i?erfk Elﬁgfoyed to form cyclic

of S|deca|nsa i ate
almljz@epndés (diq:qm@ts theren€q UBNCRAY cﬁhyxample ahtthotledestiibed in, e.g.,

o0 S0 Bt b cpiousy Grfomn Rt polreemilrs. Head-o-tail cyclc

[ , e I t
SEIARBE S, g HAPEDIO L B SIPRRARL b catos

ptetyinep hindl ehz: aminer ermines podyy e piptbysd.h ave aldernativedt® the disulfide

t on bet %g}‘@_@? B@%%uség% 5 gr}P(}g’thG’Iélgfe 89 m.n )éed selenide/sulfide

O] Elgd%s d@%e&@ﬂﬂ lk®ideetan diowe! entsephant Bisl. aqa(st)mz 6; Koide
sel enoCystei nes or m xed sel eni de/sul fi de bond,

ot ek Hehbni.nPhaidcBel. 41(9):189816Q%eon Besner and Bdonoder 1997,
I 3, Chem Pharm Bull.
j)}?%gga? ?gé&g)?ifg%}enﬁ, V@is§§4%']4§§1\/br oder, 1997, Journal

of Peptide Science, vol. 3, 442-453. [00101] 3.
[00101] | cubalnbitgatiog| kelloroms whihetic Csvesiiblealiineti)aay aladaydratentaining
: | ayer caontainin conj ugat ed pol ypeptide [00102] A
d@lnlugétﬂdtﬂﬂﬁé’ea?&‘r cle having a swellable (neth)acrylate
| ayer with conjugated polypeptide as described above

[00102] r@ycéﬂe cRERedrid rha@fﬂgl a: é]?abfbel (hRtyByRE hyedWith conjugated

cel [ type. For exanpl e cel s may be conriect i ve
tpod;}spwtld@hi; desceibied Iabbveatnay dlel wededewdbtdeds.i dheqell$ $nay be of any

Q Ctitygg thITeq TeX X2 K eI et @Fl q,?illp T o h cr&éfslgﬁgz)ﬁ;ctislél}lg Sceﬁ%r epithelial cells,

Ce@ihbﬁleflilotfelﬁt B@;Bat&fy@ébn%kel%aﬁm %ﬁido&x bRt ceB! h8art muscle cells,
bl ood vessel cells, fynphocytes cancer cells

priestina) celds, lkidneyegeils) omeslls fmmmleermrg@s siem ealls) islet pgls, blood

b\Fess[T? ngﬁgl ﬁn%%%%e% rcgr];cg su%:lﬁ'ma%gs’bc%c tlI;i'lres ({SjrttthM(e The cells

Qﬁa}pbalﬂﬁanﬁﬁhﬂlﬁl cdIR0 pEsFrably Mm@ o¢lks, b adyresy be nbh&nammahan
cells are _stemcells which, as general |y understood in

t958s gieah asbasterialy sewsbiarlamielhave the abil ty to

conti nuously divide (self-renewal) and that are

[00103] GARARLe od%f éx% F:F.Eﬁ@tdhétcbﬂgafe% efil URIchS o g&%%amf understood in

speci a | ze I n sone odi ment s, € stem
dh¢ e, sfer toutdlispbitelmve thetabjluy emtcpntnmuqyllslyr dlputeeﬁstzlfsclmwal) and

e By et IosHEfiEEErI{E A S0 A FISe GF o) g eiatizod Sl In some
embodiments, the stem cells are multipotent, totipotent, or pluripotent stem cells that
may be isolated from an organ or tissue of a subject. Such cells are capable of giving
rise to a fully differentiated or mature cell types. A stem cell may be a bone marrow-
derived stem cell, autologous or otherwise, a neuronal stem cell, or an embryonic
stem cell. A stem cell may be nestin positive. A stem cell may be a hematopoeietic
stem vcell. A stem cell may be a multi-lineage cell derived from epithelial and adipose

tissues, umbilical cord blood, liver, brain or other organ. In various embodiments, the
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rise to a fully differentiated or mature cell types. A
stemcell may be a bone marrow derived stem cell
wa@eiologgetis or ot herwi se, a neuronal stem cel | PCDUSZNY9/000597

enbryonic stemcell. A stemcell may be nestin
positive. A stemcell nmay be a hematopoeietic stem
cell. Astemcell may be a nmulti-Ilineage cell derived

f stermcelds amE;ilwa;botan dtead cgltss suchtaspdurépotent ehibryanig stemraglls isolated

T

5&5%@? iAGdudih® Hilndnl :K}Qi A6k-hEmaM prhdtés. $nIGAridss embodiments, the
uri potent enbryonic stemcells isolated froma

le euﬁmmrﬂammmlspmge i |AYeTUSHPPRE elﬁldéff%f%tl‘?t%‘% culture of

ﬁq?%lgrs o sRiTBS Srpishy et 7 EPRoRE FrfaRs 670 or more

pabdpeac TybithBy stefsl c)eng ptd pesdgedas asneppsurfae after they reach about
undlfferentlated cul ture of enbrgonlc sten1ce||s f or

5756 crtleensss Jdgdune foraellatn waphde%gosilugreyiy SPe‘\ﬁ“u’P%On media,
PAR3; ; d

L3RR SRnr b R SRl Riow o S GoRRTRRRAT 1 Badhfound tha
tdtem dells calehred ab desceibed it 56 Exarfiplee helpwi wacepanddhto oonfluency
nedi a, edi hg den ot her factors . as ow to

(R GsEVeeh abpel Tdays apa Eaé‘ﬂ;%aﬁ $8616W511Y§%‘?H’tg ab&%igﬁ%ﬁ- I's
cultured as described in the Exanpl es bel ow reach

[00104] aﬁ%ﬁsgﬁtﬁlﬁp%bﬂ%ﬁﬁyﬂem%eﬁﬂm 12Re tHe abilGNS gad\din continually in
days, geénerally being about 5 days. é£00104

Bedmsen rmunandléﬁermn;aewdcstgteerﬂm: SESE forES®) imdbis mmention may be

ilnlfl% %h?s\é\%blgﬁ%ci (églijfll cl, y ol(r)fL fl'i:lgrgafll & ?ﬁ'omc stem cell lines

I mxteﬁuve%eﬁa%tabﬁsheahhanuaedblftra@énnanhﬁﬁﬁeabb; HiheH7cEI9l H13 or H14
line. Exanples of human enbr onic stemcel| _lines

t@a{lﬂﬁbﬂﬁl drase cWikell gstablished Pﬁ che fénivestty apfe Wiggonsin) (Thompson
§e§'cz£ bg’é ’z% )bﬁ%ﬁtﬁ% Prhéé]ff’GN(@VﬁEbﬁ'éh@ 08 f()BHésaGen Inc.,

hi'versity of Wsconsi
(Ktmﬁnsqm (HBS8)), H@Sencmz HES4)  HRESBANES1§ (from ES Cell

hESBGN- 02, hESBGN\- 03
Hemaﬂqqefs, Ipc, RESARore eS| -6, ippscUvery B iatiorya at San
&iBah! P§a¥ 32 '103 3, 19, ”19@9106 92 J 3H§5'§'21(déf§'e::d fat @ﬁer TEmaon-Israel

nlver3|ty of "GAl'ifdrni’a at Franci sco);
3]1121;1tuﬂe & 'Bc;chhol@gyj Heéifa, IsGeD); U£S§ 1 gn@ UL kI8 r(G@@luacgy et al., Fertil.

T B S L TSPl W e o

SS@onb4) Ba6 Mne 1BAT-129K128Rkayd bhds THUES, 365@41?1301@6-41 2005).
NEJM 350( 13) : 1353- 56 2004); and |ine ACT-1

(Ezlnbrmnskatpm etllpused Lrartb@tmvey@ls(lgmm)&l%és- mczbeist)ectly from
o%rllrggrﬁee&ncw%)xglg %glllelf useaﬂ%y' t@us Qedo ng‘ﬁ@i'ﬂ%'t?&em vitSRrtifzed eggs

IC tlssue.

TatRheSBlhbt¥c d>tsh @gé,Svidem eoukd melﬂwlsazwmsmmd. ro
fertilized eggs

[00105] Other sources of pluripotent stem cells include induced primate pluripotent stem (iPS)
cells. iPS cells refer to cells, obtained from a juvenile or adult mammal, such as a
human, that are genetically modified, e.g., by transfection with one or more
appropriate vectors, such that they are reprogrammed to attain the phenotype of a
pluripotent stem cell such as an hESC. Phenotypic traits attained by these

reprogrammed cells include morphology resembling stem cells isolated from a
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at the bl astocyst stage, which would ot herw se be
di scarded. [00105] Other sources of pluripotent stem
w@edws9ssat| ude i nduced primate pluripotent sterel/UPHP9/000597
cells. iPScells refer to cells, obtained froma
- juvenile or adult mammal, such as a human, that are
genetically nodified, e.g., by transfection with one
ObladtBEyBt a8 PREIPRK | AlrRcY Qﬁ‘ah@eﬁﬁ exgrdssior, hgdnet dipyession and telomerase

reprogrammed to attain the phenotype of a_. plLuripo
sacivitg apsemliog blastegyshEsyedpabrypRis; stem cglls-s! gy W5 G581 typically

Yy RLPAEPTE 8)  AEACETOE c of ve rime
2@&91/ 1894555k tddehh USRIMer 0 aRbMiésodemas (TheiBS celis, kst hESE, also form

surface anti gen expression, ne e essi nd. .

t@raé%%a%en Haet<] tel;so Fé@é%ﬂFﬁ@e‘HI r&@fo%gs SC iggq (Takahashi et
[ t s | have

t é (%(gﬁp Cefi 1%'1{%, eyrfel-r%? glat(g&)’ﬁ:g S hez‘t"wl?ai?dggﬁe cel |

type from each of the primary germlayers: ectoderm
[00106] ePlarde rseedimg] cetiss taaetts mﬁméaeulﬁeesemagd shipeaderHin@ suifablg medium,

rieB s oW BEA i g W Tolpa o P P T bt Ridsd onto the
1§ﬂ=fa5% B6l exdMpRL B¢ -cellé 39%7)3655315 3! & 58P &@ultured in a serum-
[00106] Prior Fo seeding cells, t cells may be

heon{airing dnsmdns s p@nh@wqdnmadlym toaba eh%@?uweﬁe%ﬂc fegium.  As

olhsgg%ggeér&eg hy d""ﬁnsci‘u g‘glglc’e '(g?nsgc)%g éu?tupeem%ma tH{ate&*)ntams no

NEYnpefitd bl Qlﬂﬁﬁéiwh Boaposition. t Ghﬁdlcal‘hy deﬁmdlmall culture media may, in
cont ai ni ng medi um a conditioned

CYRSIFUE A BRdaRERtfe ORI u?npr%mSuéléngf )élr’in{ﬁsn or ‘peptides of unknown
311?;58 Galnl Y 1 ebhiednBBahds %?&iﬁoﬁ&i et EHﬁt&n@Eﬂilﬁ‘pCptldes or

t contai ns no conponent$ of unknown conposition.

Ghetsigabf knovef corepositidr, sach hairecombitiaat gnyythmmnnvm& oBecause all

S&glg}?c%@ngtgt ch%ﬁ%aﬁr&eggﬁg@gég:hgﬁé atlllﬁdr O%,él at e ,S variability

CHMﬂM&E‘&Qbﬁ@&' AdCANE FubiRg! MRIAE§HRNsO E:an Bé @¢RIcBS, increasing
of known conposition, such aS reconbi nant growth

hmpmdluerbﬂltgeda@gémam theqmﬁnglhgnpgcq;ﬁaxmnatlon is reduced. Further, the

caII -def.i ned, nedi a nown,
s{h“ﬁ‘{é’ttﬁrsg le P 15 A3qe; Ayt dHe’c Il?al#'< RBhdt t% ]i%o?@{oé% Jisepissed above-
vehémhlly Wefihéd eell lcultespaesia zﬁ@rbohﬁncfreﬂuyeﬁf,aﬂable from Invitrogen
i ncreasin rep I‘OdUCIbI|It% In addition,
By )

p@rwiogen Cornsratiam 14D faraden AvenpedB@daox ﬁé?% HearlsbpgeCalifornia
e ated

S5 by R SR Ay T A oo PRl o

debinnid ge@hih aid éxpagsion dif @nebrpordo BreRT Céld, | vaoaﬂloam)e and Stem

from| nvi trogen (I nvj tragen Corporatl%{] f1 00 Far

Aveth dechnotognes Iy 85 mIeaR 'S ABAINEARI LIRSS fon
Sél'elﬁlyl PRO, a fully serum and feeder-free (SFM
specially fornul ated

nic stem

[00107] One or more growth or other factors may be added to the medium in which cells are
incubated with the synthetic swellable (meth)acrylate layer conjugated to polypeptide
(SAP). The factors may facilitate cellular proliferation, adhesion, self-renewal,
differentiation, or the like. Exaniples of factors that may be added to or included in
the medium include muscle morphogenic factor (MMP), vascular endothelium growth

factor (VEGF), interleukins, nerve growth factor (NGF), erythropoietin, platelet
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fromthe growth and expansi on of enbryonic stemcells,

Xvivo (Lonza), and Stem Cell Technol ogies, Inc. as
WOTWSRIINFS mai nt enance nedi a for human enbr yoni BRCEUEI9N9/000597

cells. [00107] One or nore growth or other factors may

be added to the nediumin which cells are incubated

wth the synthetic swellable (neth)acrylate | ayer

Cavied ar&Wtht factop tmp@p; e?fﬂerrﬁﬁpé?))wtﬁr hetdr FEGO), actimin A (ACT) such

facilitate cellular i feration, adhesjon,

@ facﬂ@mewb,l henmtqnoeqt@ntgir%who ffactgfs, ¢ Friinpicy @Cidey(RAgy gaterferons,

oﬁlaro%?as? ¢S t £ b?uc@ld gﬁ %aglg fbroblt (M}\l/'Pgbctotr h(%FGF), bone

rumin nuscl’e nor ogenic facto

V@Sﬁiﬁo@énéﬁﬁ@ﬁbﬂ&ﬁi (BMPY rpeptuﬂle gfoavﬁhcfact(n‘dE@a,rin binding growth factor
interl eukins, nerve growh factor

eHBGEF) r_h@p@pgﬁe g dpeter, tupor mr%ﬂé%ggy’gg geaylin-like growth factors

P@ﬁ;ﬁ%@jﬁpﬁ %?%gl}m‘gg g%y‘?%%%%égﬁgls% Qf'AanéngE%:n)g growth factor-p1
aﬁ@%ll)vaﬂm dlodemaioatigcfatiorgr omt h factors, reti n0| c

aC| (RA), interferons, fibroblastic grovvthfactors

as basjc flbroblast rovvth f act.or % li ded
[00108] n%h‘b??d@éﬂ@t })ecsergflgq af qqu(sgf\;%; e cBgﬁqtr&onbr NI yaé]?eo?e S are see

hﬁpa%BHp @b@@b&&/&ﬁ@efﬁ JubbRfL &5 abdudeiBObo00 RENAEREYES: example, cells

gr om ac or, tunor necrosis fact ors, insulin-like
gmaytha: §emdednt abguiGF),000 aeltb/drh’ of sabstfaby i ﬁ@Olger;QOO cells/cm’”.

ctors, s ch transfor owthfator
(Roneu niRhElobish Coteehlirdiths ThoY Iedeily BE Shish S hasy incpbation time
cgild &n@lﬂ}’onges&ﬁ%g%i’nﬁgratﬁfby i dn@lt Sletas) cgeawmheamm and the like,
Typi cal |y, the cells are seeded at about 10, 000

ceill é¢mﬂ opfthe nasurerafitee edlsdising cudoedoy ceglbedradily medified. The
| b
CARPE a5 o AU e BERR o B a7 ey opondin on te

Heslerégponsbdgdied. and | ower concentrations may readily
be used. The incubation tinme and conditions, such as

ature, CO2 and 02 | evels, qr h nmedi um d the, . . .
[00109]I TR‘“e CUItW%fiI cella FBAY bSnusleﬁefo\F/l OYr %g@gig R‘é‘pﬁ’%ql IUIECIBgi?‘ﬁg&y obtaining

Céﬂfh&re &%x t§ 8f uP&ffe?éi"ﬂh el 1 icki1€dulnkb® onaBMetiefsurface in a
time e cel

are 1 ncubated on the surface nay
vel'reymdzflpe defimgl areditne focedse meslpwﬁsgatmgi stdies[ o0 f@9 developing

The cultured cells may be use UIt bl e

pBFFBSIC UsEY Lf(’)‘b n% (IP%SHE?%‘? rféuc{l%fo% e?l o SApye. (i) for
OfevélHidd Bheadufit elSjse§t V) &8 kisergputiv r]ﬁﬂp@slés a(yyforhetdying gene
surface in a chem cal y defined nediumfor use in

i enpesssiogatigo bl creatingi 3N Ar liirariesd and| (i fag studpinggragand toxicity
uses éél) for investigational studies of the cells in
(ii1) for devel oping therapeutic uses, (iv)
for t herapeutic purposes, (v) for studying gene
[00110] As described in more detail in the Examples below, it has been found that the

undifferentiated state of stem cells, such as embryonic stem cells, can be maintained
for 5, 7, or 10 or more passages on articles having an SA-P substrate. In various
embodiments, 50% or more, 60% or more, 70% or more, or 80% or more of the cells
remain undifferentiated after each passage. One suitable way to determine whether
cells are undifferentiated is to determine the presence of the OCT4 marker, e.g. as

described in more detail below in the Examples. In various embodiments, the
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expression, e.g. by creating cDNA |ibraries, and (vi)
for studying drug and toxicity screening. [001101 As

walemenddsesl in nore detail in the Exanpl es bel orCT/U82008600597

[00111]

[00112]

[00113]

been found that the wundifferentiated state of stem
cells, such as enbryonic stemcells, can be nmaintained
for 5, 7, or 10 or nore passages on articles having an

SAdiBesmbaien alctas delis\altiRWh SATLadfaenies .5, 3086 ¥ ommoes passages
60% or nore, 70%or nore, or 80%or nore of the cells
resainithe ailityfto dediffergnaledif t er each passage. One

suitable way to determ ne whether cells are

ndif f ntiated j.s. LNEt e Ofjedchi®e various
Bt BRI Rl SRADLL (6 PRRIAECRARNC edor®
embbdigndnxadhearticles and medhusiselidvosiedehoe. the -30 WO

2009/ 099555 PCT/ US2009/ 000597 wundifferenti ated stens

cells culture on SA-P surfaces for 5, 7, or 10 or nore
passages retain the ability to be differenti ated.

[00111] In the following, non-limting exanples are
pesepied. wWhich describe various enbodinments of the
articles and net hods di scussed above. EXAMPLES

[00112] EXAMPLE 1: Coating Preparation [00113]
SWAMEBBEE : ( neeatingdirgpagationcoat i ng surfaces were

prepared from UV pol yneri zabl e nononers and include a

I r | OPRp&RAt RbRl UW polymerizable
%%V%ggn@?,drﬁeghr?gp%?cr ocs?sal |%%Pﬁge%no¥lvg{r$e?. pTabl el shqu\DI_s? ymen
@ oseMMdanhtlade athydwphilaihenonieres hirhoxyligioep eaaintmegsnonomer,
enpl oyed. _As, shown in Ta 1, . formul ations,SALA a
Sg@P %a‘if@ssﬂlﬂgmgaﬁ@nﬁﬁ}?&neﬂa&ﬁpbs? W&n%ﬁﬁgvbg?a%]f’gr 0F swellable

g&g&q%‘y?glgte%t;ﬁ&méﬂg dnfibyed1As shéwhliih TkBK 1, Foghtlatiohs SA1A and

oncentration v/v while SAl is diluted in
St drok thewsame HoRGHey ¢ampasiitwn t Fheyi differofrom; sgpl ptherjpthat SA1A

di L utions of normers, dil uted.in a - ' ;
b a8 R e EMIRRNA P A0 ol in o
FORON ) ScdheBhtratibalrehidher SRl dilationd oRinbhanens| diluted in ethanol are
formul ati ons enpl oyed Fornul ati on Hydrophilic Mononer

shown iy TabledufTadle shpyr iterhertical strppturesof tsfpanaierg used-
nmononer (vol. 9% nonomer (vol. % SAlA or

RAELY ™| oY GRURLS e It BhauBged SA

F Jati Hydrophilic Monomer Carboxyl group Crosslinking
ormaiation (vol. %) containing monomer (vol. %)
No. monomer (vol. %)
SA1A or | hydroxyethyl 2-carboxyethyl Tetra(ethylene
SA1 methacrylate (80) acrylate (20) glycol)
dimethacrylate (3)
SA3 hydroxyethyl 2-carboxyethyl Tetra(ethylene
methacrylate (60) acrylate (40) glycol)
: ' dimethacrylate (3)
SAS poly(ethylene 2-carboxyethyl
glycol)(600) acrylate (20)
dimethacrylate (80)
SAll hydroxyethyl 2-carboxyethyl . Tetra(ethylene
methacrylate (90) acrylate (10) glycol)
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di met hacrylate (3) SA3 hydroxyet hyl

Tetra(et hy

2- car boxyet

ene

hyl

2- car boxy

et hyl

nmet hacryl ate (60) acryl ate (40)
w@kgoeoh9sss di net hacryl ate (3) SA5 pol y( et hyl enePCT/US2009/000597
gl ycol ) (600) acrylate (20)

di met hacryl ate (80) SAl11l hydroxyet hyl 2-carboxyet hyl

Tetra(ethyl ene nethacrylate (90) acrylate (10)
gl'ycol) -31 WD 2009/ 099555 PCJ/ US2009/ 000597 | dimethacrylate (3)
ginet hacryliate (3) SAL2-hydrexyet-hyl—2-carboxyethyl
Tshia( et hyllep@ro spcryl ate (DQarbsiypttat e ( 30)Tetra(ethylene
gl ycol)  diing eftﬂ@(ﬁ' MleAw8) (3) SAL3ryre(503Y Pr opy|| giycol)
P- carboxyetihyl Tetra(ethyl ene| nmethacryl at e( 8Q4imethacrylate (3)
acryl ate ("O) qI vcol ) dinet hchI‘V| ate (3) SAl14
Pe roxyet rbgxyet hyl ene thvl
a%%?at e( 8C dr %‘{, t;fﬁ 20) gl y % (%é)tl hacry T%;tza(g 3}’ ene
SA15 1-vi nylm xyet hyi| # et’hyl ene Yl thacrylate (3)
pyrrol i dond(80) acryl ate (20) gI ycol ) di met hadiPFheey
3] SALG Hydrox et hyl rret hacryl ate 2- oxyet hyl
Tetl4( et hyllehn cyh(og thykr vl at e’| C2ERFOY Cﬁg& hl;étra(ethylene
di met hacry| ailce'l%ti@?o A17 Hydr oxyershate ( thacryl &lxeol)
D- Car boxyetlhyl Tetra(ethyl ene| (80) acrylate (Z@pethacrylate (3)
gHyeco—-dtrethacrytate—(10)SAL8Dr{ethyten ycol)
eS Ay 2- carlboxipel-By|  Tet r a( et hy2-emeoxyethyl Tetra(ethylene
pyrrolidone(80) acrylate (20) glycol)
dimethacrylate (3)
SA16 Hydroxyethyl methacrylate | 2-Carboxyethyl Tetra(ethylene
(80) acrylate (20) glycol)
dimethacrylate (1)
SA17 Hydroxyethyl methacrylate | 2-Carboxyethyl Tetra(ethylene
(80) acrylate (20) glycol)
dimethacrylate. (10)
SA18 Di(ethylene glycol) ethyl | 2-carboxyethyl Tetra(ethylene
ether methacrylate(80) acrylate (20) glycol)
dimethacrylate (3)
SA19 Acrylamide(80) 2-carboxyethyl Tetra(ethylene
acrylate (20) glycol)
dimethacrylate (3)
SA20 Ethylene glycol methyl | 2-carboxyethyl Tetra(ethylene
ether methacrylate(80) acrylate (20) glycol)
dimethacrylate (3)
SA21 3-sulfopropyldimethyl-3- | 2-carboxyethyl Tetra(ethylene
methacrylamidopropyl- | acrylate (20) glycol)
ammonium(80) dimethacrylate (3)
SA22 Di(ethylene glycol) ethyl 2-Carboxyethyl Tetra(ethylene
ether methacrylate(40) acrylate (20) glycol)
dimethacrylate. (3)
Hydroxyethyl
methacrylate(40)
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“waeawatesshyl ene
(3) SA20 Ethyl ene glycol

et her

nmet hacryl ate(80) acrylate (20) glycol)

di net hacrylate (3) SA19 Acryl am de(80) 2-carboxyet hyl

Tetra(ethyl ene

acrylate (20) glycol)
met hyl
et her nethacryl ate(80) acryl ate (20)

2- car boxyet hyl

di met hBCT/yE200%000597

gl ycol) dinethacrylate (3) SA21 3
-Sul Topr opYIadiymhidy (403 - 2- cal hadayimixhathyl Tet r a

?@acryl am dopropyl - acryl ate éfi&% g(biycol) eti(l;tﬁngne
amoni un( 80) di net hacryl ate (3f 25 (et hyl LBl

gl ycol) et hyt d&,xg‘an yaoxyet hyl Tetra(ethyl ene afhﬁe‘a}hacrylate' (3_)
nmet hacryl at e(40) crxdl;\t e (20) glycol)
di met hacryl éleg‘ac'(y% droxyet hyl net hacryl at 3(40) -32
VIO 20097 093 1636 B eSI2RK8/1 0005 9 CaroAZahcr yI a

boxyet% TgtErygl?Clet Zene acryﬁg%?e? (20) ¢ (th)%ne
Hydr oxyet hy ether mehacadats € a acryl at ¢ late. (3
SA24 Et hyl éne gl ycol nethyl 2- Car boxyet hyl acryae )
Tetra(ethyllene ether nethacrylate (40) acryl ate (20)
gl ycol) dideiyaensthst e, (3) 12- Hydr oxyet hyi

nmet hacryl at

2- Car hnyypt hvl Tetr

di met hacryl

(40)

Enekifh@ylavAAb) 3- sul f opropyl di net hyl -

et hacrvil-am-dopt

aghyd at e (36 oo gmeiiin, A et 1 (4
MebhackyBniddp¥epyexy et

ammonium inner salt (40)

Hydroxyethy! methacrylate

B -

RydylabEbMACT Y1 at ¢

Detra(ethylene

2 glycol)
dimethacrylate. (3)

Table 2:

Structures of Monomers

2-hydroxyethyl methacrylate

CHs

H.C S /U‘*o ~_OH

2-Carboxyethyl acrylate

HZC =~

0
O/\)J\OH

Tetra(ethylene glycol) dimethacrylate

Q [ ;/\ o
HCa A~ O Oﬂ\fcuz
ﬁ\ T\/ * Hg

Tetra(ethylene glycol) diacrylate

o}

H.C */Jj“o O

’\_/ oo O NP

>=o

..CHy

poly(ethylene glycol)(600)
dimethacrylate
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[00114]

(40)

Tabl e 2: Structures of Mnoners

2- hydr oxyet hyl

nmet hacrylate 0 H2CIL 0, OH CH3 2-Carboxyet hyl
wa@eoghgtses 1 ~0 0 H2Cv " O ' OH Tetra( et hyl eneP@l/ysmby/000597

di met hacrylate 9 ( Q

HzGO~-~ CH2 Ha

~a

Tetra(ethyl ene glycol) diacrylate p 0 poly(ethylene

gl ycol ) (600) di nethacryl ate -33

WD 2009/ 099555

CT/ US2009/ 000597 Hydr oxypropyl ||met hacryl atef | O H2C
"O--~OH CH3 2-Hydroxyet hyl Lake O~
1-vinyl-2-pyrrolidone 'N O L|Di (eghyl ene gt yc%
et hyl et her nethacrylate 0 H2Q 0Or~O~-~0O~-CH3
Hydroxypropyl methacrylate o
H,C 0~"0H
CHs
2-Hydroxyethyl acrylate
0
1-vinyl-2-pyrrolidone
NTTO
S
Di(ethylene glycol) ethyl ether
methacrylate o
HC O/\/O\/\O/\CHS
Acrylamide
O
Lo
Ethylene glycol methyl ether
methacrylate - Q OCH
Hzc:(u\o/\/ ’
CH;,
3-sulfopropyldimethyl-3- o
» CH3
methacrylamidopropyl-ammonium HiC 0 /\—N +—/""\—s -0~
CHa» CHa 0
Isobutyl acrylate
o]
HC I CH;,
0

Briefly, the monomers were diluted in ethanol to the concentration of (0.1%) or

0.25% by volume, and Durocur 1173 (3%
-34
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Acrylam de O H2N CH2 Ethyl ene gI ycol methyl ether
nmet hacrylate 0 H2CO - ,,|OCH3 -~ CH3

wW@2@al093pF opyl di net hyl -3- o CH, 0 PCT/US2009/000597

[00115]

[00116]

nmet hacr yl am dopr opy| -ammni um HCo-N+-s -o CH3 CH, O
| sobutyl acrylate O H2CO--y CH3 CH3 [00114]
Briefly, the nononers were diluted in ethanol to the

6 edded- aT hodileted (naonoyger giwellgble Q{%eﬁyaqmnatm@nnahﬂons were added

0! 250 Phsaial A B0 BRTD o BoAR B Refl e i by

@Qiormihg dLiTe 'syi@ice SPel¢1apment( geiup) aar ¥ | wileme osfmelBt usiig BioTek

were added to a well of a plasma treated cyclic
Sresision Ripgbingmysteos wel | plate (provided by Corning
Life Science Devel opnent group) at a volunme of 2L

[ r W%{@Ta xsTeda Ry
%%Flf]g%egcrgla—%g g g€d§§et erm ne Ialb[bg @H?até glre§l ate lation,
nothavare Wellsnheling coamted wWhtNﬁAﬁ’Rm@EW bsa pesitige cartodd The coatings
with I\/ATIGEL‘Q/Iasa ositi econtro The coatlng -
Wi aBRJ; Oaresyt 1R & average ek ?HP’&F&%B?%%‘F sg Unless
HafddOBBLAYiSe, thel Feéﬁlungnéﬁa&blét@%ﬁl%&;tmﬁr Woeifg stﬁa@ an average
resul ting swell e (nmeth)acrylate coatings had
dudimgege oft m‘bownézsls oiicraipeters. 0. 1Fom dieomectlbr soatgdr V\uﬂhe swellable

e B oot Somalgicsol 8netaae’ BhGolamay femoved by

eVARedtRini 2 Rodth térRREThtueeRA kLS id Qﬁuﬁe hesd. SThé caatingd®vere then
hood. The coatings were then cured with 13mVcn

pured ety 18mWiem” pulsed AP0 HearldM ligbt g&enort BC-§013i fgr jlnmin in N,
B'&'ged box (with fused silica window).

For a number of the swellable (meth)acrylate formulations, a well of a 96-well plate
was coated with 5 microliters of 0.1v/v% ethanol solution of acrylic monomers or 2
microliters of 0.25 v/v% ethanol solution of acrylic monomers, resulting in 5
nanoliters of monomers per well (0.3165 cm?®) and a coating thickness of 0.13-0.20
micrometers. The various formulations and concentrations and volumes employed are

listed in Table 3 below.

Table 3: Swellable (meth)acrylate formulations and concentrations/volumes

applied

Formulation No. 0.1% at S microliters 0.25% at 2 microliters

SAIA . X

SA1

SA3

SAS

SAl1

SAI2

T I E ] e e

SA13
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purged box (with fused silica wi ndow). [00116] For a
nunber of the swellable (neth)acrylate fornul ations, a
wowedo/oesssa 96-wel | plate was coated with 5 m B€DUS106Y/600597
of 0.1v/v% et hanol solution of acrylic nononers or 2
mcroliters of 0.25 v/v% ethanol solution of acrylic
nmononers, resulting in 5 nanoliters of nononers per

Wehl4 (0. 3165 cnR) anfd a coating thickness of 0.13-X.20
icroneters. The varjous formil ations an
C&At@ntrations and vpl unes enpl oyed are |listed inX
Fabt-e—3—below—Tabter3—Swettabte (Ilb‘t Ill) HCT yi alt e
f%ghﬁ]atlons and congentrations/vol unes | appli ed
Fogmul atton No. 0.1%at 5 mcroliters 0.p5% at 2 X
icroliters SAIA X SBA1 X SA3 X SA5 X I SAl | X SA12
><SA9\13 X -35 WO 20p9/ 099555 PCT/ US2009f 000597 §A14
N X—SAT6—X—SATTX—SAT8—X—SATS K SA20 X

§é SA22 X SA23| X SA24 X SA25 X

SA20 X
SA21 X
SA22 X
SA23 X
SA24 X
SA25 X

[00117] EXAMPLE 2: Polypeptide conjugation to swellable (meth)acrylate surface

[00118] In a series of experiments designed to evaluate polypeptide conjugation to the
swellable (meth)acrylate coatings prepared as described above, a mixture of
polypeptides  (Ac-ArgGlyGlySerAspProlleTyrLys-NH, (SEQ ID NO:3)/Rhod-
GlyArgGlyAspSerProllelleLys-NH, (SEQ ID NO:4)) was conjugated to a swellable
(meth)acrylate coating of Formulation SA1A (see Tables 1, 2 and 3) comprising 1-

- ethyl-3-[3-dimethylaminopropyl]carbodiimide hydrochloride (EDCY N-
hydroxysuccinimide (NHS) chemistry. Briefly, 50 pL of 0.1 mM EDC and 0.05 mM
NHS solution in DMF were dispensed into a well of 96-well cyclic olefin copolymer
plate coated with swellable (meth)acrylate formulation. The activation of carboxyl
groups was allowed to. proceed for 1-1.5 h, and then the activating solution was
aspirated. Immediately after that, 50 pL of polypeptide solution in 25mM phosphate
buffer pH 7.4 were dispensed into the well and the reaction between well surface
NHS esters and peptide primary amine groups was carried out at ambient condition
for 1.5h and then the peptide solution was aspirated. Immediately after that, 50 pL of
1M ethanolamine, pH 8.0-8.5 in water were dispensed into the well and the blocking

reaction was carried out at ambient condition for 1.5h. Then, the blocking solution
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[00117] EXAMPLE 2: Pol ypeptide conjugation to

swel l able (neth)acrylate surface [00118] In a series
wotooenpsss nent s desi gned to eval uate pol ypept i BE€I/US2009/000597

conjugation to the swellable (nmeth)acrylate coatings

prepared as descri bed above, a m xture of

pol ypepti des (Ac-Argd yd ySer AspProl | eTyrLys- NH2 ( SEQ

I B}ab&p%ba/téanmf thelwell o/ ywaAstiRderiti phbiplhhte [bynsFelNHP% (SEEXdIion, and

3) was conjugated to a swellable neth)acr | at e
cﬁﬁ@l glebmmér iafeat iFdppresence yes quantified using 4, cegn microarray

CA
o (%B.Flé %%t énatlv?lﬁ/yl nPOlgB?%bdff ]v%earf: chl)lgntllfrir?d dglth the QuantiPro B
hy@apcdni BraiildBle (b)) Sighta- mMﬁbbxyﬁwcpepmldmsdmn@NHe)named 1000 pM,
chem stry. Briefl 50 L of 0.1 mM EDC and 0.05 nM
NHED 5, 00110, 1A s & spGnisddotahpetitewel | of

96-wel |l cyclic ol efl n copolymer plate coated with

SHalp, e (PRUSH B B R R RO s i

hhEsodulthen the activating solution was aspirated.

I Mmedi ately after that, 50 L of polypeptide solution
Ln—25nmM nhncn ate huffnr nl—! 74 were—di cpgnegd

Nt
A I I B R

| ReotigelID and tlhe reaction hECRESHSSINENCes 1y f ace  NHS

p63EQ DAV IpedtRAP pri mar y | Affantaaph s AspSasalani ed

D(BEQEIDANMI2eNt| ayohidi ti on  f| dmaXashrgGly Asp&naiBeaa

DeSE () @B MOIYT 1|qBysiRswiak pi I ated X dapredX &, ataGlaispXaa,Baa
that, 50 L of | bMughhenol arrimmyagll 8.0-8.5 in water
pere di spensed i@l the vveI and the bl ocking

R LT

NG pHoiharess ffeﬁh@zeégwéﬁ%w;awwﬂw

inally deioniized water.  FElluorescence was guantified

fa)

L6551 [2 N@&an |ivclioBSPay  4danfbrGlyhyy. v y@léngArgﬁévAspThr
bol ypepti des viere quantifi e ywAtgAlnFerAQpan LySrosBamide cycle

ARy IRINOAYai |l gblie BSPom Si| iyeGRGly Lyt GliPre ApgBlyiAbe Thi TyrArg
sol uti on cont gi ned 1000 M | ARP, MysSAsV addieMyce M 1

18T 3 ipe. Ta IAAR61 AspThr
ST TREL (e ﬁ“)ggcs?yl at ¢ %Gﬁ(ﬂ?@%@g it mwﬁgﬂﬁﬁf@
NESC cul ture Feptl de I D Pep & [N sequence EQ

Lo 1 I kJI'\-f\

PR S LI e

#BWN0:10) | BSP (mouse) XaaGlyGlyAsnGlyGluProArgGlyAspThr Tyr

ArgAlaTyr

(SEQID NO:11) | short FN (s- GlyArgGlyAspSerProLys

FN)(human)
(SEQ ID NO:12) | Long FN (I-FN) | LysGlyGlyAlaValThrGlyArgGlyAspSerProAla

(human) SerSer

CYR61 (mouse | LysGlyGlyGlyGInLysCyslleValGInThrThrSer
(SEQ ID NO:13) | laminin) TrpSer GInCysSerLysSer

Human LysTyrGlyLeuAlaLeuGluArgLysAspHisSer
(SEQ ID NO:14) | thrombospondin | Gly

1

SN (mouse LysGlyGlySerlleAsnAsnAsnArgTrpHisSerlle
(SEQ ID NO:15) [ laminin) TyrlleThr ArgPheGlyAsnMetGlySer

AG32 (mouse LysGlyGlyThrTrpTyrLyslleAlaPheGlnArgAsn
(SEQ ID NO:16) | laminin) Arglys
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sites) (SEQ ID NGO 4) BSP (nouse)
Lysd yd yAsnd yd uPr oArgd yAspThr Tyr  ArgAl aTyr ( SEQ
WO DoN®BFS BSP (nouse) PCT/US2009/000597
Asnd yQ uPr oArgd yAspThr Tyr ArgAl aTyr (SEQ I D NG 6)
cyclic BSP Lysd yd yLys Asnd@ yd uProArgd yAspThr
Tyr ArgAl aTyrAsp 17, Lys4-Asp 17 am de cycle (SEQ 1D

NO 7) cyclic BSP68paoddey A Y UWRGlyGly ThrSerlleLysIleArgGly ThrTyrSer
GLoRQaty 9G yASPikhfidiny Ar 9 AGIhdsg Lys4-Asp 13 ami de

yCIe(SthL) CIi g
S SEE B qﬁ gp@ér i I53Ty. %?all rfsgjlff@&;éValThrLeuAsnArgLeu

[X\ﬁ

fam

Régé%%é ];L;éss %PA J‘a%\sjnggﬂrgg‘é géﬁg—o @%WﬁasTyrHePheArg

¢ 1 fid JQE(’\ LD

NO: 10) BSP rmué% 98 IKVAV) | LysTyrGlyAlaAlaSerlleLysValAlaValSerAla
£SKDD) Ns&saﬁ)(a R@Qma tmig@)\ AspMIE Tyr ArgAl aTyr  (SEQ

v

ID NO 11) shor€l6-(nésse G \AyyGyyAspgeklRPhiAsplleThrTyrValArgLeu
FSEQUmENQ: 1D Nanidid) Long |FNsPHe FN)

- 1ysAyd yA avy KGW@VM&!’ 0Q Y ASRPGFHY AN IRy s ArBUEEMD V al GInLeuSerlle
sﬁ@m@@@&é QeaThr |
dydy nﬁﬁ@ sI "l eval Thr ThrSer (SEQ I D NO 13

in

llzg;é\'g;ﬁq ﬁ&éﬁ;‘ ;ﬁg&%"ﬁ??i D,5{;']ll@gg?gl’%ggbﬁlfp%ey%,ysAspHe

1 erQ[\l (nouse
oBospord

lysd yQ ySer | 1|eASnEsnAsnAr § Pl soeliepgin gty lepSepieArgThr
SSEQAHIN@@"') TyrlleThr ArgPhed yAsnMet G ySer AG32

nmouse LysQd yGl BIVb& Peptider Ly ArgdshBdheGluiilgAypAsIBEQ
BRQ@IDGY: 2530 ni n) Arglys |- 37 WO 2009/ 099555

PCT/ US2009/ 0005@¥s6 (ke ( MOUI§sAlaPheAsplleThrTyrValArgLeuLysPhe

g

LYSED YOINODePerihngliyp! | eAr gd yThr Tyr Ser
(SEQ ID NO:27) | Synthetic '
peptide
(scrambled
RGD)

ArgGlyGlySerAspProlleTyrLys

(SEQ ID NO:28) | Labeled RGD Rhod-GlyArgGlyAspSerProllelleLys-NH;

(SEQ ID NO:29) | VN (human) LysGlyGlyProGinValThrArgGlyAspValPheThr

MetPro

(SEQIDNO:30) | RGE GlyArgGlyGluSerProlleTyrLys

(SEQ ID NO:31) | BSP (modified) | LysGlyGlyAsnGlyGluProArgGlyAspThrArg
AlaTyr

[00119] Many of these sequences have a Lys-Gly-Gly (KGG) amino acid sequence at the N-
terminus. The Lys amino acid has a side chain containing an amino group and is used
for conjugating the peptide to the activated (meth)acrylate coating. The Gly-Gly
amino acids were used to serve as a spacer designed to project the putative RGD
epitope away from the coated surface to enable optimal bio-specific interaction of the
peptide with the cell surface receptors. It is conceivable that the linker sequence is
not required or a shorter sequence can be used. Alternatively or in addition, non-
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(SEQ ID NG 17 | am nin) d uArg C28 (nouse

LysTyrd yThr Aspl | eAr gVal Thr LeuAsnArgLeu (SEQ | D NO
wagjoologasssi n) AsnThr Phe C64 (nouse PCT/US2009/000597

LysTyrd ySer d uThr Thr Val LysTyr || ePheArg (SEQ I D NO

19) lamni n) LeuH s@ u A208 (| KVAV)

LysTyr Qd aAl aSer || eLysVal Al aval Ser Al a Q.ID
N@lg@)m(c{@qﬁ@ lipkets |(ﬁqq aA@Bh(reé ﬂexlcgmg% ggléers or the like) may be used

LXsSs?éEgF gm o n??%ﬁé%pﬁ(? ) iy %\f}ﬁé h@:§od faFERid Rquence may be

he A
prsciqnt G yiveal ineAttgldenéits Vﬁt}ﬁ pepidiSsguteces 5B pré3ent invention.
NO 22) LysTyrdy ArgThr |inker RN A

[00120] k§€3¥ %\?{s](‘iﬁ%mléqenélﬁ yal;}elggl ing ¥heAStH %y of {S gure of peptides (Ac-
SO SN PIRYAL F 9@@@% Il eArggiby (SEQpD D NO Z‘réb) :27)/Rhod-

RNI'A peptlde Ar gAsnl | eAl ull elleLysAsplle (SEQ
h@)@Q}gG@&@S@rﬂ;gE@IlcﬂygAﬂHpﬁ%E@ piD éﬁéﬂ@/)rt@ conjugate to a swellable

AR g A ey ey S M AP Ly Fgibed 802G 3

(Scaanbhe@d BEDhe (RbfstdAcBiOn&isiti:abel tlﬁ@conjugated to average
Rhod- GIyArgGI yAspSerPral | el | eLys- NH2 | D NO 29)

AR Riate] Y Lygerwtypﬂez@ #ﬁyarsmff megG@re}lAbb etipaquyfate coating, in
'(\%E%a.?lﬁg ké‘ug %%(gng%O;) mgg% frogy @r 1§ %g@ pN/ISeI!:I% o.ili eT%r jﬁ)(asge of the
Lﬂl&ﬁbéﬁ@l%ﬂ%&@sflﬁﬂ&’ﬂ Ghpoosed i éﬁ@age%éﬂ)-f&ilmaiéwﬁ)]lgrhlcrometer
% lg;@ftg gq%itge va%ﬁglﬁg ?Q?rlelgha)ggygteL)égatgg in 1ncrea§g)cog(r:relnqgltlons of
peptide from 0 to 1000 pM. FIG. 3C is a graph of peptide concentration (0 to 1mM)
vs. fluorescence intensity for peptides coated on the 1 micrometer or 0.1 micrometer
thick surfaces. As shown in FIG. 3, the amount of peptide conjugated to the coating
increases with peptide concentration in conjugation buffer. Fluorescence intensities
for the swellable (meth)acrylate coatings of two thicknesses, 1 pm and 0.1 pm, to
which peptides were conjugated using the same protocol, suggest that peptides are
immobilized at the surface of the coating, rather than evenly through the bulk of the
swellable (meth)acrylate. If evenly through the bulk of the swellable (meth)acrylate,

one would expect an order of magnitude difference in fluorescence intensities for

these two coatings.

[00121] FIG. 4 shows the results of the QuantiPro BCA assay described in EXAMPLE 2.
Analyzing the peptide conjﬁgated swellable (meth)acrylate resulted in an absorbance
at 0.076 AU at 570 nm. Linearity was observed between 1 and 15 pg/ml (as shown
by the line in the figure). Although the resulting data was close to the limit of
detection (1 pg/mL), the resulting density corresponded well to the density obtained
from fluorescence experiments (5.6 pmol/mm® for BCA and 8.6 pmol/mm?® for

fluorescence).

[00122] EXAMPLE 3: HT-1080 cell adhesion and proliferation assays
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term nus. The Lys am no acid has a side chain
containing an amno group and is used for conjugating
w0 b@opegsss de to the activated (neth)acryl ate cPeEt/U8N9/000597
The Ay-Ay amno acids were used to serve as a
spacer designed to project the putative RG epitope
way fromthe coated surface to enable opti mal
[00123]b|T© sypbeste i abilityt ef aa:tpcxbypepfldQ hc@njvgg@m te embddimpts cef |swellable
BL.r s s.concei va at, e
<t BREDRE OBk pesh vaBR0T Wis; P ol slaRinggion and
upetiferdtiér Ngdpded y Au- Lysnryad@wgnysAlrgQJeuGhﬁPam}QLeuSerneArgTh:-
2009/ 099555 PCT/ US2009/ 000597 am no aci d based
| Niker SEQucH asNPH3) efhGtBne @xi ddhesivikespide) hand  Ac-Ac-

| : I
o e o RSet Gl LAy SRAE [P OPF O SRR, £ ndgafite control
pwefeecrtnjmgatabseltve]lzrbler(hradi)mlaae @fs ddseritpelpabhale) and adhesion of

: uences of the present jnvention 00120]. FI G
s m)sOSM bypa élévfftsém@maacq ]éthr@‘Fngvet”ﬁbea(tﬁ‘il#‘)@W&te gvas evaluated.

NBHEH O AhinReRs LA Sfema Aldddl coqurol wells were cogfed for 1 hour at

Qlopht BipeamSer A Mdllle&rhjok)cklb& WHBEL [bDViNe: s’éﬁ.)n) attimin (BSA) in

Al PoliecR sy DA cir 1 5oue e T Koa aUE Tere Prefeadyicty wit

I szrbaf&egiﬁc@éanbhewﬁh URTBSBSACH 1sBERMS MYdifld IRAbEES’s Medium
conjugated to average appr oxi matelg 1 mcroneter
1

t AMIRM) ayier do otll tshedisgveHITalIB8 Humnhiibrosyrceme ceBa ARGC number:
16b ) EREE BT LIOM,808) SonEl%} P CeBBids 0% conttuency

| ot sté}lelafd/ célf cﬂﬁﬁ& icdfdigions. UGalsellert ArypéRiizédeand allowed to recover in
a& oxwrately 1 microneter thick layers of the

Mamid 10¥atiBS&mAhminkeset HGCh A% Gredsitsrgecovery, cells were
C trat d r. |
QQ&%H ra%ﬁﬁkﬁgﬁ%rg%fli gqp%’g%%‘% tl? ?%P ?e%d%@l rrﬁE p%tlggconjugated
fj)lates asa dangtyi dﬂ%)mﬂ()t oelislwvellp é)&tlladh&lmoahe dliewed tetake place for 1
m cr onet er m cro ,ter hi ck.surfaces

i I%P%absta%darg i‘féﬂ sHERrRtconfitoapt The mediy Wanewira E@Afiwe the wells and
CRMetdAD celisNGErE @ﬁ(%é Wil ts{&nféﬁgﬁ 'SQgte %mt({ télosriol'ef]m 20|:A) methanol

conj ugation buffer. Fluorescen ensities for
sfee Blmipiites @tetol) ®orperaue. Collulangsorftionwd ctystad kindetseas, quantified

a1 P B B BB peasuroment
i 5‘7!1311%1' | R2ahRtaskdie afie¥ Eé‘l@?eﬁfdetéﬁ LFg{ﬁﬁblh A reéndiMal NHSRsters on
evenlythrodggthe bul t he

(thet syeliabld th)aerytaje nwgret hmmgh wnbha @hmlmmph @r aminopropyl
E%nggﬁrlmie to( m&& e) %a]éé oeflc stal v 8tvﬁ) bé'n {52 ngltlabqg etgg acrylate.

T‘

Herence™ ce’in ens
for these tvvo coatl ngs. [00121] FIG 4 shows the
[00124] r BRI 3 shoods thé eesQUiafromPthe FBGCAD8( sdhesidasssdyp sitbwing adhesion of HT-

%W%Es %6 embodiments of SAP surfaces of the present invention, as described in
EXAMPLE 3. The relative number of adherent cells on swellable(meth)acrylate-
peptide surfaces was normalized to that of cells on Laminin (via OD570nm). The
peptides were tested at 100um AG-73 (SEQ ID NO:24), 10, 1 and 0 pM
concentrations. ODS570nm measurements were taken, and the readings were
normalized to Laminin adherence. “AG-73” is SAP-AG-73 (SEQ ID NO:24). “bAG-

737 is SAP-AG-73 (SEQ ID NO:24) which was blocked with ethanolamine prior to
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Anal yzi ng the peptide conjugated swellable
(nmeth)acrylate resulted in an absorbance at 0.076 AU

WwW@eo0sA®sen Li nearity was observed between 1 aP@I/iS2009/000597

[00125]

[00126)

[00127)

g/m (as shown by the line in the figure). Al though

the resulting data was close to the limt of

detection (1 g/nL), the resulting density corresponded
welypeptaiet Ehj ht y“ROEaiinegAP-RGANSEQOImE M®@B0E RGE is a non-
experlnents (5.6 pnmol /m®R2 for BCA and 8.6 pnol/m®2 for
pdlpsrveqepiide) . [ 001221 EXAMPLE 3: HT- 1080 cel |

adhesion and proliferation assays -39 WO 2009/ 099555

009/.000597, .[ 0012 al uaf e ]
T TRt 01l ] By e
ﬁmymm@mglmuﬁgnvm&mmﬂu@agmnmt {RER o NO:22) (AG-

N

3 e _
Rl BrbRh (HGices SARIRSE SRREBALIE) endryiindée o non

aélmtwevpepttxdnt Ao4()lyAy@b'Cﬂm$qugﬂte6drItsel\%he(Sﬁbl ® NO:30) (RGE)
HFS sobBEHAm b0 o 5%%%% hieRre 1§ M AD-24 il wfiion resulted
r)"ﬁt@dg&g‘#a @%? Cﬁ@?gﬁﬁl\é #@ﬁeﬁ(} 7???%5&\663/ séol%tgéa'% g%ﬁ'?&t‘r’result in cell

hdhesivat surfaeemvc&srpfewwrseadhéfdd we B AP-weGe7 3 lindikatthgnitiah AG-73
1% bovi ne serum al bumi n gg in Fosphate buf f ered :
dags 10 nppapseiheallyadserhrto dhe sypthetpgofanegis rfasehed
briefly with PBS before incubation with 0.1% BSA in
EWLE Apdic <&t QUhbE6E ondiRdiibtel st prior to

seedi Nng. HT-I080 huran 11 brosarcoma cells (ATCC
nunber: CCL-121) were grown in-IMDM (Lonza) with 10% .
Eebt a(dhcﬂm pmild@s)%ea:@ nélecied dyr usst with diShiscasdested inTakleet. This

s . were t Si ki ze n I 0

FCS! epBRRoodRriayiieh PrbidRakmIgr Baf Bedh, o0l bopgget the two
PipEkIht cBflbiRF re@pOtetlisseS If] intepEine andaldjachn salfate proteoglycans
resuspended in Q. 1@bBSA in | MDM and seeded on

(SR G- Eb?ﬁemtlé@ BY ARRYNRASS SeqneRseEs ffomy thg(yapgps domains and
?I?AJLSS /omgnmgl IAtl ﬁ' Q(Th ﬁ+ tﬁi‘é@ %&H &tﬁ&e HPA@&E have been
or hour at s ard culture conditio

iretlidedwas asplrated fron1the wells and adherent cells
were fixed and stained in 50 L of O. 2@6crystal vi ol et

onas) G BT ROk, 00 B PO €5t SO SR Y oy cn

[00129]

thney gﬁl'fa%ég b £AheQle %@p%@ﬁs't@wk@%&ﬁex@nﬁ@te& hEBSCB[pepfides were

t o absorbance neasurement at nm For this assay

edrjegatgbloypeptllable (Emthagatite af fdarmuiaéwm Yy (g %ﬁtSelr,SZ and 3)
gsmg 1000 pM solutions. Peptides were purchased from GenScript Corporation. All
peptides were amidated at the C-terminus. To the N-terminus of selected peptides,
spacers of repeating units of polyethylene glycol (PEG) were added. For example,
PEOQ; refers to four repeating units of ethylene glycol and PEO;; refers to 12 repeating
units of ethylene glycol. The spacers contained a terminal amine. The spacers were

added to the polypeptides by GenScript Corporation.

Ac-LysGlyGlyAsnGlyGluProArgGlyAspThrTyrArgAlaTyr-NH; (SEQ ID NO:4) (the

BSP sequence), was conjugated to the swellable (meth)acrylate coating of
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the swellable (neth)acrylate were reacted with
et hanol am ne or am nopropyl norpholine to reduce

wapicakessed crystal violet dye by the swell abl ePCT/US2009/000597

(nmeth)acrylate. [00124] FIG 5 shows the results from
the HT-1080 adhesi on assay, show ng adhesi on of HT-
1080 cells to enbodi nents of SAP surfaces of the

- Poesdation SMdntSAdH and Sdeses dessdbed abEXANVPYEYR1Z qingentrations of

[00130]

[00131]

[00132]

[00133]

é%é} 4&&%{%@Eﬁ§%ei@ﬁ§ﬂgws éﬁgﬁ%@' ﬁ&@aces was

normalized to that of cells on Laniinin (via OD570nn).

Xﬁ‘l%xg@ﬁﬂ%hﬂ?ﬁla% Neert SR tifRgeBdrickd0 "tﬁe&@lﬁs%e(ﬁ%@}t lshraying with 70%

M concentrati ons
YNl rdemag uls a aenigat hclmh andawashting five tidien g thi@0e] Dulbecco’s

F%ﬁ‘@ eé?ﬁ gﬁ R@b%h ﬁﬁg}g\glk@%é %? O%%E@%njugated
WREIIbI\@Sethjaesiag (ShPPsetdanal Adensiy Bf 39000 ecllshiéll WB-well

2009/ 099555 PCT/ US2009/ 000597 polypeptlde
plotd) iy 400 phof chredtallysdesined RERinsE@IVaONDoBDy, CaREP4i&38) and

gl?p@qr?g h EISQ r%téllﬂgﬁqsvl p grgé{%%toé'rgx%lg P to%%ll:éF)aHggb Systems,

F%fﬁ%?§%¥é{Ag%&§g?5gnd d|d not a e?gigfﬁgEP;aceslgf)

syseemapiat #2498 e MAMTRAGELRA M@mon@qulbmqrg usqgegstpogeive

g\?%ﬁ_{;oi aﬁlg\ﬁmg) ﬁlég@l&ére%@%gg]gs%%ll? | se \gvér%c%?tlue%rfo; Zg hrs

st ek EcupeleRoal#R Y (7€ Nith 455D ]) [Anidhe3Oyere R and
was conj ugated. 100 M peptide solution and 10 M AG 73

p@p@ﬂselé fayAttaBhon apsay i megsure glkaling phesphelasesantivity ewhich is a
G 7 0

Bl gl 08Pl 6 (25 S EEnBbP P SRl by dboribed

BABWDAG 73, indicating that A(;?S does not

non-specifically adsorb to the synthetic polyneric

ENAMEPEE St Qdaitos ¥Rl 4: Assays for culture of
undi fferentiated stemcells [00127] Cell adhesive

pepti des were selected for use with hESCs as |isted in

$§@P1@>S4screpmrg was B@rf%meéas;@érm deselprat dhhendpelpinpration time,
‘s ?ljg %%e(? ol m 0 ﬁ A& kEP wittP494 I’rﬁgﬁiehyde for 10
cel'lu or classes

ar recep Integrlns an epara
s baiodnp (ohpeauyec (iig/wWeHSHTE)-welldate). p&pe icdibs wafeswashed once

STRCTESP PSR KIS S, DR o
ﬁb@ﬁéte RoP gﬁdaﬂﬁ?] g)m‘?plﬁ%% (Ffo?l%gf%}j edutPIB2]] DPBS C;!’r@%@ted from

e peptides shown in e or their ability"t
liglovi AgoBhs Sharscmy igtehsity at 485/535 nm was obtained usmg Victor 3
microplate reader (Perklin Elmer). AttoPhos fluorescent intensity for experimental

surfaces was expressed as % of MATRIGEL™ control.

EXAMPLE 6: BCIP/NBT Staining

(5-Bromo-4-chloro-3-indolyl phosphate (BCIP)/Nitroblue tetrazolium (NBT) staining
of hES cells for colony morphology assessment was performed as follows. Briefly,
after obtaining AttoPhos fluorescent intensity readings, cells were washed with 150 pl

DPBS and processed for BCIP staining to assess cell colony morphology. Seventy pl
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cul ture surfaces for adhesive properties toward

undi fferenti ated hESCs, peptides were conjugated to a
weneblogdss® (et h) acryl ate of forrmul ati on SALA PGEHES2009/000597

Tables 1, 2 and 3) wusing 1000 M sol utions. Peptides

were purchased from GenScri pt Corporation. All

peptides were am dated at the C-termnus. To the

Not SOIPAYBTONva$8H8Ed @8l cRa@PWeliesnd ifduB&aRH SfoPT20LRP@ahI O achieve

units of polyethyl ene glycol (PEG were_ added. For

e desipable, colMEMENSIEY )eatgoo1n tEmperafiep sathi agildmigitatiast. At the end of the

| I I E012 f '
BT Bh 5 B0 34088 RSP Bt or o

t it Nght ABréRopy NE7SHES €bbnyeierphattdsdot @xpétemental surfaces was
pol ypepti des bi;eGenScri t Corporation. [00129

Acomparefl yatheaetayyimpiphe AVQW&GEWMP@M‘&]TWWM
(SEQ ID NO 4) (the BSP sequence), was conjugated to

' swel le Cr, te.C j 0 -4 :
0034 B oD ou B p e BESY 6 5D "SRt cpsoah, A Ponlts pouwport of
anddiSRkensated estamn icbBs usihg\Fermnlatian \WAIA .c drcKGGNGEBRGDTYRAY -
0 pepti de 00 ooM 10M 1 M . and O . |
J{&é_@%&ﬂ&@&f@% & AU emangFd _(‘}rS‘&D_éﬁ%é ol to suppor
S GRAEREENBYted Y 8Os \46-80%0Xbtoldd HudtEsteRe idferRity (FI)) compared
| am nar hood, and washing five tines with 200 |

Dtd BEATRIGEL Phospthelt eS@ué fpepedesSakieneon(mRBS) to PREOhg8cers/linkers

C e eded on, peptd cQnj u swel Labl e
( ﬁée‘%‘ﬁ) \gﬁ{?yl g‘?)égf saEd 5 ufféa'%is VORELRS, §° of @@,Wé'oo NHPEO,-
calrgﬁéM@lAla@&@rem@L&sAdgklemz i NS | mof gbemissal by NH,-PEO,-

defi ned nedi um Xvi vol Lonza, Cat # 04- 7438) and
s bpphleRbed sdlednr Fyryol Lys®bec NiHHSER 32t Ng: 2t where the PEO

f D . -

| Bl REEEQMRED USRI i 8. 7 AT ol on e
S yat#es corftaihing# AR BIGNBPRGE TRAYMSH,C (SEQJIDENICs4), the BSP
were used as positive control_ for adhesion of

upruenes 6dtliGat @) Aemopgrated siplar scalpime maipalpgy te JYARIGEL™

h : Lti '

LGP ek SLRAERY] el s P antl! et B7 Gl Lt s o

AvbseRredsora seaywilzbie eethipcaf] ktzl substrah dSpimalama no. 1) alone (FIG.
ich is a_known marker f

Uit
bt 1 T S FABORR Shea B pCPTETS i p aRereentage of
dRACTRIGIL ™0 eh Q9 80 3Ghr EXAYPLESrRulaAbhOPRRR  increasing peptide

Screening [00131] AttoPhos screening was perfornmed as
f corlcomsaticBratelf 19, 160 anhE0MhgMHfAS stowrain BIG 1 8,radhesion and growth

oS uratERar R sy calls e SrRllab a (oresbmpo i Gy tiatton S [ surfaces
( Qthinklgl A QK RENGEPR D Y RIA Y-S, GO $D WD Q) WRS BSP sequence was

once
peptide concentration dependent. Together, these data suggest that Ac-

KGGNGEPRGDTYRAY-NH, (SEQ ID NO:4), the BSP sequence, conjugated using

1000 uM concentration, can support adhesion and growth of undifferentiated H7 hES

cells under chemically defined medium condition.

[00135] Referring now to FIG. 9, the way in which the swellable (meth)acrylate coating is
prepared and the components of the swellable (meth)acrylate affect the ability of Ac-
KGGNGEPRGDTYRAY-NH; (SEQ ID NO:4), the BSP sequence to support growth

of undifferentiated stem cells. CB/TOP is uncoated cyclic olefin copolymer cell
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with 150 pl of DPBS, and treated for 10 mn with 100 |
of AttoPhos fluorescent substrate for al kali ne

w@bespimsase (Pronmega) (diluted 1:3 in DPBS) prPOL/E8106€1000597

[00136]

[00137]

from light. AttoPhos fluorescent intensity at 485/535
nm was obtained using Victor 3 mcroplate reader
(Perklin Elnmer). AttoPhos fluorescent .intensit

éR’;S‘éfFu R APlasig el VARASEYr codddh 48 %Sc‘i‘fellagle (meth)acrylate

St ai ni ngTV[Q/%%g@%m%g ngﬂn% E&(ﬁoro o rﬁ@'ﬁ? YNH %SEQID

CBCHP)(ANi1desifledeirt dﬂﬁazﬁ) [ u$rA§ NBI altstnating rsg\'ellableh(iﬁeth)acrylate

ells for col ony rp. Iogy assessnent wa erformed
it SherTio 13 TSHIE o) | optains 18 APLDBHoG conuzated  Ac-
DTYRASING, (S?B@'ﬂﬁ%@ eh\k@ 1mmdm’\éénﬁol As

AN
150 | DPBS and processed for P staining to assess
sletwn dol BHG. Porkxroiubation SAﬁedt@ niot prdidy\Gr 2009nH IH&5 Supported

Ll eeRAREE oBES el ulfiter e e Rt if EesSEily ffeined media

E6thparabletts iBitt hbwatby MRATRERRENAL Withowt ban? 1ithiteédl by theory, this
agltatlon At the end of the staining, s were

fidw bereusanthere 180 be pRESiAanteimonnt of aplristhybne glycol) 600
it p%tZ?a‘}bO)WeM}ll | %rli‘ztit %5&%9e%‘%¥d aWhehESc’lsC goé%%iy caeattmg a brush

ogy "on “ex surtaces was

tdyer @IOHMS’A mﬁp&whmdoﬁ“ al\ﬂkmﬁiﬂﬂ\dlﬁrﬁa@ tAsvéhown in FIG. 9, Ac-
control 001341 FIG 6 shows the results fromthe .
QW%N}EEQE@E‘II% th(aélr),t thef BSP sequence conjugated to

S AL M g o

safredn cEhid ernnseandtastdtoa Feimgulafior &2 1 4 bivhichyshoovedugmort t60% of

RPER IR AR B Lo IR Bomisd e AR GNP Riprva ¥ (SEQ

ONO2) - thSBP REAtAE ‘éﬁév@n S0 PIG IS LEE F‘IG. EOAs discussed above,
spacers/linkers (SEQ ID NO 25 and SEQ I 26) as

ﬁEICIOU\DS)HCMPEQImulAYl@ms&AIl end SA 14 tvetd @swmﬁylldmtmalz with only

ysr%“é’f’ﬁe‘)xsw ‘%}b%}?ﬁ‘%&% Yt TS Srmaredfifferpm(Ppla: 01% at 5
NQralerspse 0.084PEQ nsiowlitere PEIE ickBEE13f thRScEHigpnmay be

in FIG 7, colonies of stemcells cultured on the

EIROTREk  FOhEAIAPIg MEmRaEIERERDIMR/ADE IPEOT{agEty PRintain the SA
ence E denonstr at.e

@Qmﬁ% atP c(li:]% sg%/el%r p% B‘FIO g/)&/&;[%&l%l?zﬂ Enﬁglner( ﬁ C\_yhlgl%)the swellable

@saRReshtdYsuBSirdte Sisap g@ﬂadOfast heliced Ithe Hepidd) @mPdseidn and

cells was not observed on the swell abl e

Tratlahlea bngthiaceylafgbeituchire qanopfiedt athe oibilify. ofip panbide- conjugated
gvll:élﬁble (é?ﬂ‘g E)&ﬁtg s&tqgc\gsto%hgf@tq QSInire %?%ﬁffﬁ%rﬁtated stem cells in a

express ercenta
chemically defined medlum

EXAMPLE 7: Testing of additional SA coatings conjugated to Ac-
KGGNGEPRGDTYRAY-NH, (SEQ ID NO:4), the BSP sequence

Additional swellable (meth)acrylate layers (SA layers or coatings) conjugated to Ac-
KGGNGEPRGDTYRAY-NH; (SEQ ID NO:4), the BSP sequence were prepared and
tested according to the EXAMPLES above. FIG. 10A and FIG. 10B are bar graphs
of AttoPhos measurements of attachment and growth of undifferentiated H7 hES cells

-44 -



MATRI GELTM performance, for SAl fornulation, with
i ncreasi ng peptide concentration at 1, 10, 100 and

wWQae9/0995s As shown in FIG 8, adhesion and gr oR€ETIUS29D9/000597

[00138]

[00139]

[00140)

undi fferentiated stemcells on swell able
(nmeth)acrylate fornul ati on SA1A surfaces containing
Ac KGGI\IGEPRGDTYRAY- NH2 (SEQ |.D NO 4 t he BSE ﬁea@ger@e lat
veder qhemvicaliy dedied nmpdinio ORI @Bn{ifferend siiglpble, acrylate
%{}g{, AN E@R@E@{R@Y-NH SE
%gn%a%g%%ﬁgs %uence C njﬁgié%ﬁ ie(d us?ng 2 (5EQ
HpdRA).r afiectittoRiais thlmpq:socnt inghsti i) foncels omaH sgreened surfaces

8 mhicalired arklceh e Ly om MR gBIGEE S e ThE 2 ). of ghe swellable

(C: )a@ 5’[@ CoRYatldhs ‘(‘éﬁoﬁédtuli‘ E16VeHA 3kl FIGTROB Jdesioybtedi€d similar

oat |n prepar ed ‘and the conponents of the
emveiplay] e,‘\r(q?bbh) EbrgqrapageclafmedﬂAtTl}?éG%% cgnigyl gad similar to

SRR 0 BRI TR SCBR A o

hé&t HBGARL ed cyclic olefin copolyner cell -43 WO

2009/ 099555 PCT/ US2009/ 000597 culture ware (pI asrra

treated TOPAS(r)). SAIAlsasweIIabIe(rFith) Iate

Forr tha saellable WmeHasrlaig frmuationn rerpate He network was

QQWEEQ%WH% }Klyﬁggh\l}g rsd\yg?#lkk F@&l 5sd§<fﬁlla§ﬂ1§éj or mildly

hydebphitic mydnatrer stich sxihpdrogyprepyplvmethacryhitd. e The watichofohydrophilic

W t hout conj ugat ed TYRAY- NH2
Nopgyer mgg?égr @Eﬁ %@) oXYlegtau ﬁOl’gii]é.ln%ﬁ]nCtlonal
EBEB‘%P}A&&@% T digd, ROBOMS, o‘of'hgeraﬁo Fadrbfdidkidd monomers ranged

supporte ferentiated hES cell culture in the
fomserée ofo cﬂé% calAlfter deddmegitededivaith c OBPRELHP e peptide  Ac-

fe T I S

[%Bftfad C@ﬁﬁllﬁn%nthlgﬁerpq{]?ﬂ@t Aithehneeng| Ylﬁ‘@i ) th60Gositive  control,
hout carboxyet hyl acryl ate copol ynerized at the

MAJERIGIISY, iyt sheppigally drfingdpgnimpl regGenditinn.t he SA

surface, instead of a network of polynmers. As shown in
EXEMPLEAC- BHEYRA Gebled ot NOISH, the BSP
sequence c¢on resulted in

conpar abl e AttoPhos FlI as corrpared to MATRI GELTM

o titer BKAMPLES iabove, AoHGEMGERR GOTMRAY iNH, $3ER, ID NO:4), the

which showed about 60% of I\/ATRI GE Att I
RS R RO RO VRIS R E e oo G S i shically-
%eﬁe%ﬁﬁﬁeﬁé@%oﬁﬂi@%s | Whél @onﬁlgﬁféﬁ W G s@klla¥¥® (meth)acrylate

di scussed above, the conponents of Fornul ati ons SAl
polgm8AlaAene Ae- &@%EBRGPTE%AH -NH:, (SHQ B &¥p}), the BSP peptide

incorporated the RGD adhesion epitope of Bonesialo protein (BSP) from mouse.

Additional RGD containing peptides have been identified. However, not all RGD
sequences may result in the same level of cell culture performance for every cell type.
Some cell types may culture better on different specific peptides. The sequences
flanking the RGD motif may significantly influence the degree of cell adhesion and
influence the post adhesion differentiation processes. Without being limited by theory,
it may be that integrin mediated cell adhesion may incorporate multiple cellular

events of cell attachment including cell spreading with stress fibers and focal
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the manner in which the coating |ayers were prepared
differing (SAIA: 0.1%at 5 mcroliters; SAL: 0.25% at

WQ20009655 t ers). The thickness of the coating PEUR®09/000597

[00141]

[00142)

[00143]

i nportant. For exanple, in enbodinents, it may be

inmportant to maintain the SA coating thickness bel ow

0.5m Accordingly, the manner in which the swell able

taRisionacr Wigioat bebst liatiedi by phepar #dmagsbeneat peptiddeonjugated

chem cal, conpgsi tign a}nd swel | abl e ,neéh%ﬁlgrg%/l ate In thi

émetiacoylatc sarfioldls allewipkthsss 1fagpingpediatsd Glf guiding events. In ths
i at . | C . a - .de to

SRIRC" 3 BYELL R Sa PR INAYE ROt Sefying pepides

ehdodinsntsyofibé SAecbatig attnexpl@6d.36pediEicallpl &at7 shawiggithgresponse

ﬁf s wi L 0“24%391“‘3?21;%‘3‘%% %R@fe%?sf %? ﬁé@g@&@g&% hege the RGD
nggéé:?ﬁk RAJED 5 the Wetnh & HtRor B h Préeiny it Sgdtl &) EmétBfacrylate

s or coatings) conjugated to Ac-
KGENGERRGIEERd- NH2 (SEQ | D NO 4), the BSP sequence
were prepared and tested according to the EXAMPLES

ove. .FIL.G and FIG .1 re r . .
RRPESRIR s ARBRePrEtein:  nOkRae 1AL Re oAl ayiaching activity
gnebfonecanindined ath%&‘ths RGB epitdpe WE pROBUBHOEBRtfied (see, e.g.
PCT/ US2009/ 00059 under. chem cally defined nedi

Sohtatmsm e i efits et LindiN AMPLEG Adomeacrgiee (SEQ ID NO:12)

L ey T

fd therS¥SL At coatihgn Slithy irfipdct of arsharérl sormmeadibllys avakahled(American

BEAREEGS i R oS Pt R TR VB AL o

ERr HPE-%QO«E&J'&%%P&{ 1 AINWES Fsolidhestipdiel! GwitHdBt being limited by

denmonstrated stmlar or higher AttoPhos FI conpared .
theolyATRNGEL Fdithas rehodi peptides iand Eapected tovhawR BEitel] conformational

col on r phol ogy. as, assessed by BCIP staihin f .
SaPHE) PR POl RO T ba e lonRsphies dheria pelyPepide s
bR} REENdAHE T fldlipthufRg fiBPAEdtRC wherd-hfe adliiionahdys amino
network was polynerized fromeither hig

hi

repiituoshithe ©-teonioner Insaddificstoaaing hiakl dee gre ?G/zfrdeﬂ |/5-mer epitope I-
nhi | | : :

BR HER it P HigR T, ARpc R s EPC B e and ths chapee the

briemthtiéh 60h® RGD Epopeadr the @hirfacr dfaky telpeultipe gesstlai ni ng
functional nonomer ranged from 10%to 30% The ratio
cross-1ljinkin from1%to 10%

'%‘; 1118 4G 4P e e@?fgrr‘r’%é%- e gegg)ﬁﬁl% of dhe conjugating amino acid
KERNEERRATIRAYMR: (RERFHPNPAIN RED Qlguchtes! fietad he RGD

epitope to extra-cellular integrins in two different and opposing orientations.

In this EXAMPLE, the I-FN (SEQ ID NO:12), s-FN (SEQ ID NO:11) and Ac-
KGGNGEPRGDTYRAY—NH2 (SEQ ID NO:4), the BSP peptides were conjugated to
a (meth)acrylate layer made from Formulation SA1 as described in the EXAMPLES
above. AttoPhos studies were performed as described in EXAMPLE 5. The results
are shown in FIG. 11. FIG. 11 is a bar graph showing Attophos staining of hESCs
grown on gradients of fibronectin conjugated swellable (meth)acrylate. S-FN is the 7-

mer fibronectin peptide conjugated acrylate. L-Fn is the 15-mer fibronectin peptide
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supported simlar or higher hESC attachnent than the
positive control, MATRIGELTM in chem cally defined,

wa@pionah9sss ee condi tion. [00139] EXAVPLE 8: Tese¢TigSmh9/000597

addi ti onal peptides conjugated to SAL [00140] In the
EXAMPLES above, Ac- KGGNGEPRGDTYRAY-NH2 (SEQ | D NO 4),

the BSP peptide, was shown to support culture of

eorLgdied Y iaat efh-hESCantin ooberhiedl thy inphe bepiRR, concentration (WM)
aninal -free conditi ons when conjugated to a swell abl e
forerd¢atiagtdsatceatinmsl yner | ayer. Ac- KGGNGEPRGDTYRAY- NH2

(SEQ ID NO 4), the BSP peptide incorporated the RGD

oo 0G5 T SORGE LRSS S ABSR Y Ot

bélEstnhdnc€to tHeWRHET fibi@kctad IseqiShce,SBHNeNCWhilewdie rBSRI dequence
In the sane | evel of cell culture performnce

for .
apraaedcisl bettey supporsghiecine of yipdidferensiated stemecallst(pelative to the
ﬁpro%gtfine rs%ﬁltle Cisf 'rﬁ?}p Rt {h‘Z?S&nPITQI%irﬁ)e GifdSéquences of the form

anking the noti i may signrfrcantly 1 nffuence the
Yagxee,abGleA $pxaah¥ahoSEQID NOfl) wdreeXnhenddsh are any naturally
adhesion differentiation, pro esaes. W.t hout ggiang h
PEGHERE QFy SYTHBHICy amipg %ﬁ agd Whete Phdedst idmendar sPedad has a
?ﬁckioﬁﬂl}fsﬂh‘é’? ced RAEAEOHiBicCadBH#ibl/PhRideebbitl Fbrmation with the
events of cell attachne I ncluding cell spreading
wirfavestarsy] fidups swanld Heoaaeptabléschpide? F00 pagoEImsed cell culture
P(%%)E%ZOOQ/ 000597 adhesions. Wthout being Iimted by
t , it may be that peptide conjugated
(meth)acrylate scaffolds allow for these integrin

[00145] BXG{NPEE el IrebiipdhMadaimat Septides édtijegaték@SA E, cidiie peptides

eptides to enbodi nents of the SA coati
[00146] E;;(p 2

[00147]

i npact of conjugating different RG containing
ng. ar

Bredi RAMBITES praveal T ier AatkCONSH PO KA JHa ESEQD NO:4),

di r - at cgl | i ment.sa: )
R R i
bhoically-defmeict aningdteei rcoaditiongatdent eofyngateladeylaat swellable
ég?éiqré%ﬁa%;;gﬁgr;l%sl%%rg ?)W)}{?gg% ﬁ%}ég Ii'g%[eﬁgb%% h{ggr)!, St r%a§ %lelthat short
?l@kilblélgépﬁﬁf@k Y Afth¥intan 0fir hhdvooabiRat®idin aqueous media very

I ncorporating the RG epitope was previously )
welnt The éxdu¢ séepnforpational Snstaktitnmayide mosepreyalent iny Mery short

this LE, .a l15ner ence {(SEQ | . 12) -
PRREEIegmal &4 B GRG0 6y oh PRy the puative RGD
EhiRspRNaChE MafiPS PRAGE, YRfegEeNhal@Abaa ddveldpee for\beriie cyclization
coating. Tthe i .rgact of a shorter, commerci all ¥ .
asing [vanl shqrinpentideasuctPappertamers, or qotemgrs7imihis EXAMPLE, cyclic

TSRS AL Ry o s

i nvestigated. Wthout being limted by
In addition, poly ethylene oxide (PEO) linker conjugated RGD sequences are

conjugated to embodiments of SA coatings. Without being limited by theory, the
addition of a spacer/linker may improve the bio-availability of the peptide epitope by
projecting the peptide epitope away from the SA coating. In addition, the hydrophilic
nature of the ethylene oxide units in a PEO linker may reduce non-specific protein
adsorption to the surface. The linker was added to the polypeptide by American
Peptide Company in Vista, CA.

_47 -



theory, it may be that short peptides are expected to
have limted conformational stability and may result
w0 poopeohseed cel | adhesi on properties. The s- FNPCT/US2009/000597
pol ypeptide is a 6-ner sequence derived from human
fibronectin where an additional Lys amino residue at
the Gtermnus. In addition to being half the size of
[00148] h&ll khe PRPti€R LA inl thiENEXAMBLIO-w&e $mitlsipedtat d8métiédn Peptide
: attach via the CG-term nus and thus change the o
orGuppasy; bie-.ok27 haverdtn Epriseh e/ ish Eﬁe%&ﬂf QceEM Coppgration, P.O.
c 1 Lbion, due to the
d?%#%%gkgg@§§%ﬁiﬁgkpg%%@i%%hgkg%ﬁggggkﬁﬂgating am no
acid residue within the peptides the |-FN and s-FN
[00149RAihes dojitamiag S pppteiee nvetdh econftigatedpitd opesviablable (meth)acrylate layer,

extra-cellylar integrins int different and, o [ i
otogfpEPE .1’[36(?{?&%‘]‘bqr‘}nmt e SRS by 1%@&%%%&9f0r cychic
| ReNQuded) . s-FN (SEQ I D NO: 11) and Ac-

KGGNGEPRGDTYRAY-NH2 (SEQ | D NO 4), the BSP pepti des

were conjugated to a (nmeth)acrylate |ayer made from

Fanmul AtilonGBA3lyAsnGbgdnPived gy Aspd hERaNPEAB Tyarbd{2(SEQ ID
Attqug6qﬁt¥ﬁ'ﬁ§ were perfornmed as described in

EXAMPLE 5.7 results are shown in FIG 11. FIG 11

| giip Mﬂz@E@mhAgﬁGWmaPA%&g@mp%ﬂﬁMgAmfryhm?SE ID NO:5),
grown on gradients of fibronectin conjugated swell able

(met h) de¥gr BBB™; S-FN is the 7- mer fibronectin peptide

O S e e S A

conj ugdHe M yat-Awb T emiddleycle]l (SEQADNOH) X cytké BERt1 7ther”;
I nput peptide concentration for creatifng thesg

c6X i ng&Lyp bﬁx{tywlglﬁemg@fyhfé’#p@ﬂlyﬁrgw st Lys'-Asp"’ amide
fib ' g EN B abl e |
or f oraene QS ]fsgq]téh e@mgzwﬁ}% B et e aquence

per f or manc ronectin $equence, 1-FN

Wiv) e tAreL BSRy Sty AenGlyteRoadg Gly AseTheliyr AngpplaTyrGyse -NH,,
't f undiff tiated st Lative t "
e 1 SRR Ao S RS BB B Ry 17-mer

aci d sep&eRaeFORMUNG 4.0 YaalXaa, , Argd yAspXaanlaai
(SEQ ID NO1) where Xaa and Yaa are any natuyrally
e

o€ r gL lymwﬁmfamlmmﬁa; AH, &st-Cys™
ool eopittl i< ebai e CE BEREL0L orRite PR M et

smabac® car boxyl groups, woul d be acceptabl e choices
for peptide based cell culture scaffolds. - [00145]

A p—
EXAVPLBER IDrN&:6hg of additi onal peptidezﬂbonyégakéﬂ‘ Aw\Tm
to SAl, i 4 ANVPL above
15 e A R SR R o TR Ny

TyrArgAlaTyrAsp'’-NH,, Lys“-Asp17 “cyclic BSP / \

Gl Ar
17-mer” amide cycle, (FIG. 13) ”\ / ’
Ala

Gly\

Asn Tyr
Le—as
Ac-LysGly —Gly CORNH,
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the BSP peptide was shown to support culture of

undi fferentiated hESCs in chem cally-defi

ned,

w@rios@d9sts ee condi ti ons when conjugated to a SRE/USINE000597

(et h)acryl ate pol ynmer |ayer.
theory, it may be that short

Wthout being limted by
flexible peptides do not

O

tive conformation—in—agu
\4’“

most prevalent in very short pepti
che pseudo-beta turn |ike confornati

put a l\;r@GHGDyLﬂﬁGtmeArgGhyASprmmp{ el n
stra e |es have peen devel gpe pti dé
usin ’yLEH&SP p?é‘ib‘f]?alé‘g sﬁé’g‘“‘a]ggggﬁf amel
e?” I*I@} s EXAMPLE, cyclic 13 and
' gre conj ugated to enbodi nents of
h?] In addition, poly ethylene oxide

conj (

nstability

D
L

faaa¥all
2 OUS—HeGHa

—Asp

des. Targ
on of t/ﬁe

cycllz tion
s or ?

17- mer

oRen
gétﬁoab A

hr
Tyr

Arg

N
Eonm,

Igat ed RGD sequences are conj ugated fo
enbodh t SA coatings.— WtHhout berl ng
t heot )gé'ﬁ{j iz NB

the bix- Bys’ag}ly(atydysfdsrmﬂy(}hﬂ)rpam@lgle epi t of

proj ¢cting the peptide epitop y fromt
coat i| @ Tg‘r'\r ﬂﬁ’r Yfﬁg Eéf V\e}’?l nat u
Qikal

et hyl 'lﬁ)ﬁdéﬁ]&)';ée ldd; dsﬁlde%%gP M GherBY |
non- specific proteln sorption to the si
i nke(FiMad2added to the pol ypepti de by Amng
Peptilde Conmpany in Vista, CA -47 WD 2009
PCT/ YS2009/ 000597 [001481 Al the pepti d{
t hi s| EXAMPLE were synt hesi zed at Anerican
Company, Inc., 1271 Aveni da Chel sea, Vista,

or CEM Cor porat| on, P.O  Box 200, 3100 Sy
Road, Matthews,  NC 28106 [001491 The foll

ition of a spacer/l|inker fay utr@r’ove

mted ﬁyv—Asp
~
Thr

e by,
hé*<A _

of the
educe
ir f dce.
I i @RN
099555
=s u

A

rith Farm

oWi-ha
W

The

/TY’
Y —Cys
CONH,

Tw

\

Arg

/

Ala

pept i| SSEQUBMNO®Nj ugated to a swel | abl e (1

| ayer, or ribed in t
above Acsf%s(ﬂg%ﬁ}dygr?@?%’c%%} gg%st ructures.
f‘g ES S&T}GAYé@Yﬁ Nﬂzuéysf‘ﬁcgﬁ yAspThr Tyr Ar
Ao PEGHI el Gl AR RABIR 1HyFoT oAl 4
IDI\K)@G i nker BSP"; (iii)
Ac- LY CEI2 Lys4AsnGI yd uPr oAr gd yAspThr Ty
pl7- |NH2, Lys4- Aspl 7 am de cycle, (SEQ ID |

i W

ret h) acryl g8y AsB
he EXAMPYES

(i)

) Al aTyﬁr-O H2

A Tyr - NH?@! ( SEQ

r Ar gAl aTyr
e

ys -Gly-Gly ys—Cys

"cyclic BSP 17-mer"; (iv)

hr

[

Arg

CONH,

Ac- LysGy&ytys4GuProArg& yASpThT TYTAr gA
Lys4- Aspl3 am de

pI3-NHZ,

[00150] Two chemical strategies were utilized to synthesize cyclic peptides. The first strategy

[00151]

utilized an amide linkage created by cyclizing the free amino functionality on the

lysine side chain and free carboxy functionality on the asp

artic acid side chain. The

second strategy utilized a di-sulfide linkage created between the free sulfhydryl side

chains on the two cysteine amino acids in the peptide sequence (see WO1989005150).

These cyclicizations were performed by CEM Corporation in Matthews, N.C.

The 13-mer and 17-mer amide linked cyclic peptide resulted in cyclic RGDs that were

10 and 14 amino acids, respectively. Similarly, the 13-mer and 17-mer disulfide
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cycle, (SEQID NO7), "cyclic BSP 13-ner"; (v)
Ac- Lysd yd yCys4Asnd yd uPr oAr gd yAspThr Tyr Ar gAl aTyr Cy

WG 290943825 Cys4-Cysl7 disul fide bonded cycl e, PCBERQODEN00597

NO 8), "disulfide-BSP 17-nmer" shown as FORMJULA 4; and

(vi)

Ac- Lysd yd yCys4d uProArgd yAspThr Tyr ArgCys17- NH2,

q;skrdcw{@ peptide| eswtedbineediccieDs, € ¥1etsm9rq BON@d) 4 amino acids,

"ldel sull%lde BSP 13-ner”. Table 5 (SEQ ID NO 6) dy-Asp
Spef:ﬁ A - Lysd yd yLys4Asnd yd uPr oArgd yAspThr Pro

Tyr  TyrArgAl aTyr Aspl7- NH2, Lys4-Asp 17 "cyclic BSP

[00152] LFI@E12 stwsdelhesioh of HIFLGB0 ﬂ)fSAlGBSPAr)@lic) whérd th€&GBISPypeptide was

[00153]

[00154]

[Ala As n ,,,Tyr L -
v@@@@b/bggéﬁsl%/h%%eoéf%@ yﬁ@gé y@)%mm 0.9, Ac-
LR A SRk bR TR , (59, D NOW
- (IER0mM)s 4anks prid aaalhdsvezypdpelde cy_‘tRGESlBSF((SEQTBID T(JQtIQ) (RGE,

1@%@1\& ng@%ﬁl gggip t%re@(tr?%élulacr; f\{matnx )f)ra/teln fi ronggl\rllH%F&S Eﬁ(?ng/mL)

A@oaltéﬁsﬁﬁageé’ B Ty 8) WRa QAEQTLY NO:9PéydiW BSP disulfide peptide-
conjugated (meth)acrylate surfaces supported HT-1080 adhesion similar to Ac-
LysGlyGlyAsnGlyGluProArgGlyAspThrTyrArgAlaTyr-NH2  (SEQ ID NO:4)-
conjugated (meth)acrylate. FIG. 13 shows that (SEQ ID NO:6) (amide cyclic BSP
17mer) and (SEQ ID NO:7) (amid cyclic BSP 13mer), amide cyclized BSP peptide-
conjugated (meth)acrylates also supported HT-1080 adhesion similarly to linear BSP-
conjugated (meth)acrylates, Ac-LysGlyGlyAsnGlyGluProArgGly
AspThrTyrArgAlaTyr-NH2 (SEQ ID NO:4).

Results of AttoPhos staining of human embryonic stem cells (hESCs) cultured on a
swellable (meth)acrylate layer with conjugated ’amide bonded, cyclized polypeptides
are shown in FIG. 14. Briefly, H7 hESC were cultured on SA conjugated with linear
or cyclic BSP peptide to form SAP-BSP or SAP-BSP(cyclic) surfaces. BSP was
cyclized using amide bonding. After 48 hrs in culture on SAP-BSP (SEQ ID NO:4)
surfaces and SA coatings conjugated to (SEQ ID NO:6) (amide cyclic BSP 17mer)
and (SEQ ID NO:7) (amid cyclic BSP 13mer), cells subjected to AttoPhos assay.
MATRIGEL™ _coated substrate wells were used as positive control. As shown in
FIG. 14, H7 cells showed similar adhesion/growth response on cyclic and linear BSP
conjugated SA surfaces. No significant difference in cell response was observed
between 13mer and 17mer versions of amide bond-cyclized SAP-BSP(cyclic)
surfaces. The results suggest that both amide bonded, cyclized and liner BSP
conjugated SA can support adhesion/growth of undifferentiated H7 hESC.

FIG. 15 shows results of AttoPhos staining of human embryonic stem cells (hESCs)
cultured on a swellable (meth)acrylate layer with conjugated di-sulfide bonded,
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AspThr TyrArg Al aTyrCys 17 -NH2, Cys4-Cysl~ disulfide

bonded cycle, "disulfide-BSP 17-nmer" G 1rg (FIG 12)
W@20109/09958Al a Acn Tyr ys-Cys Ac-Lys-Ay-dy ORINFES2009/000597

(SEQID NO9) dy -Asp

Ac- Lysd yd yCys4d uProArgd yAsp Arg/ hr Thr Tyr ArgCys

LR QRS ARCTIS  h SBER i o s
- NY9)- Qitulfidlc gchc EXEO1hked c&rgﬁhe@]toTsm BSeBEal ID NO:4) and

strateles wer util |zedtosn size cyclic
PRIATRIGEL "M Bi¢fiys tHEhESC epre gul.tmrpd er %ﬁhoarﬁ ereSAjcerigated with

created b cliz t.he

ch FyiaSy poptdeide 0% o PP SR AR SPIAERD LAY, Ater 48
Ofks Exh@ulaﬁe adells e filePaiEsubtRted to th@)Phae asag A4 statwegin FIG. 15,
utilized a di-sulfide Ii nkage created between the free

sHIf eslisr yhO‘S@FCH@lmdhlalaldbeWgWhWSMeP%eCYzSHP ngnd linear BSP

aci ds uence e

scudebf SHS,BERLL 06 QEPUSICH SR B TN b 1me
I &dl\/wﬁlble%mdﬂscof [SQPLBSP(cTbke)lSurfaees. ahmerés'tmgiay disnilﬂde bonded
I|nked cycllc peptide resulted in cycllc

Saﬁ@eédeamnﬁ@ataéum@er ced phiERkRps ryspogﬁq:ncprgppg;d to linear
n
@W@P%ﬁ%@ S et icom ke SBRRIARELRD u peptice

Cyilck@rdoRSn tFIGL 180he FIG. 8NdThHd reddltsuggestdat, in embodiments, both
respectively. [00152] FIG 12 shows adhesi on of

Hiisalfide bp@d@mclssa{lé pi BSP wpmingated SApep yepeT yadiffstentiated HY
%%%S%ﬁ%th?'v%ﬂl {y@i?c W%J&E& HIBIJ}QG.&I) r&BgngeSﬁQolv@r peptide

LysicbytfdtioAsnd yA uPr oAr gd yAspThr Tyr Ar gAl aTyr - NH2 ( SEQ
I D NO 4) (1000mV), and non adhesive peptide

O - R SN T TG T T A
gé}fgﬂts?%e %%{ang I‘égsalrffalées'%(avl'e@am @eﬂ@ﬁ&y(af@@ybﬂhh@s@d on the surface of
the substrate, wherein the swellable (meth)acrylate layer is formed from a
composition comprising a carboxyl group-containing (meth)acrylate monomer, a
cross-linking (meth)acrylate monomer, and a hydrophilic monomer capable of
polymerizing with the carboxyl group-containing (meth)acrylate monomer and the
cross-linking (meth)acrylate monomer; and a peptide conjugated to a carboxyl group
resulting from the carboxyl group-containing monomer of the swellable
(meth)acrylate layer. In embodiments, the swellable (meth)acrylate layer has an
equilibrium water content in water of between about 5% and about 50% or between
about 10% and about 40%. In embodiments, the carboxyl group-containing
(meth)acrylate monomer is 2-carboxyethylacrylate. In embodiments, the cross-
linking (meth)acrylate monomer is tetra(ethylene glycol) dimethacrylate or
tetra(ethylene glycol) diacrylate. In embodiments the hydrophilic monomer 1is
selected from the group consisting of hydroxyethyl methacrylate, hydroxypropyl
methacrylate, 2-hydroxyethyl acrylate, 1-vinyl-2-pyrrolidone, di(ethylene glycol)
ethyl ether methacrylate, acrylamide, ethylene glycol methyl ether methacrylate or 3-

sulfopropyldimethyl-3-methacrylamidopropyl-ammonium. In embodiments, the ratio,
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conjugated (neth)acryl ate surfaces supported HT-1080
adhesion simlar to Ac-
WO yBS09GEFy Asnd yd uPr oAr gd yAspThr Tyr Ar gAl aTy r PCSFBSZ08#0597

I D NO 4)- conjugated (nmeth)acrylate. FIG 13 shows

that (SEQ ID NO 6) (am de cyclic BSP | 7nmer) and (SEQ

ID NGO 7) (amd cyclic BSP 13ner), am de cyclized BSP

Eﬁp&dl%e, ©PNthé abadidkiid Hine)¥drla®S nidn®ehes WpPthiet edboxy group-
-1080 adhesion simlarly to |IiInear BSP- conjugated

comsninjngc meth(perylatgcmoperars @ yies hrsispphilior mapgaes, is about 1-10 to

Thr T Al s . . 4 | cross-
SRR L SBER B SRR e LB e o
(iRERES imeHldckyled Anamesws| thabtebdreighyascortanhing meth(acrylate)

wi t h conjugat ed ani de bonded, cyclized polypeptides,.
ca0ten i henhyrephili mamomst 15 2bquf 1 120 tacle b Ggpents, the

P IR B g L BT

cyclized using am de bonding. After 48 hrs in culture
[00156] Om cHARIBEENE,SEQ bEPINE. dnjugated a e cahdxBAgwoat fengléing from the

' d ] id [ | )
SO B MRSy Eenes b f1 ispabi o Retad Tled comprises
SHRIES £9d 5@ AhtOBNPSa RES AYe GlyMAPRAGEV I (SEQATENO: 1), where n is

substrate V\éhf I's were used as positive cont roi . As
shawegdrof OFb @, mlig anfifteger] df) tofohesO of htaedy Xaa is independently any

adhesi on/ grow.h response cycl.i¢c and 14 T
BRI e e SRS il a0 e X B BRer bR R o piomimeti
afliho hEIPWIGEtHABS00RE ahaeskptidetineladesl meastacitt drfiner acid having

versions of am de bond-cyclized SAP- BSP(ﬁ?ﬁ/’ICI i C)
Sunctigodily thae epales muckeoplylis taddifian o ah 1R crabeahgrgup of the

cycli.zed a S r m the

SHRLARE Rt S] 155F, HERLEAR, S SALSHOR s om.

EhGoxiprehpesntamsng (setbfacAldte Rivmenet.aimembodifnentspiaa comprises

enbryonic stemcells (hESCs) cultured on a swellable

{¥fh) acryl ate | ayer with conjugated di-sul fide

bonded, -50 WO 2009/ 099555 PCT/ US2009/ 000597

bi | el dan|N@afd tb Al caddlxll B@uptedulng from

vty UEMEER LA PR SR s gy
Bneajbozghrmoent comaBing3SrodED PD e gye (meth)acrylate layer

MATRI.CELTM Bri ef | H7 hESC were,cultu or,
SATERSSorfuGATEn Vi AR, Gy of LEHeA TSP gD PR asnBaa
fonY AR ERIFDANOSPVBSRECY Ghiigke&Wwilasels m Afdnantedé of 0 to 5, 1is
hrs'in culfure, célls were fixed and subjected to

AtarclPbash Xassisyindgpendensinanynnative, or tROMIpEICHPMY agh feag and Baa

Sg%g!aalc {)irnlJ ?dfgegaéengws%(}p Mtper&sﬁgﬁgﬁaf‘?? 1 o h&d%@ldg (flﬁ%l'ent bonds

a sSurrt aces. rence 1n C .
fesianstweasatohsasfhcir bepeasr sid&reliains to form a cyclic portion of the

polypeptide, andYaa is independently any native or biomimetic amino acid; with the
proviso that the polypeptide includes at least one native or biomimetic amino acid
having functionality that enables nucleophilic addition to a free carboxyl group of the
swellable (meth)acrylate layer, wherein the free carboxyl group results from the
carboxyl group-containing (meth)acrylate monomer. In embodiments, Yaa comprises

lysine.
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and 17mer versions of SAP-BSP(cyclic) surfaces.

Interestingly, disulfide bonded SAP-BSP surfaces
walemonsessat ed hi gher cell AttoPhos response coP@QEUSZN0Y/G0597

linear SAP-BSP at |ower (100 M concentration

(conpare AttoPhos FI for 100 uM peptide concentration

in FIG 15 and FIG 8). The results suggest that, in

[00158] €D esboBiRichts, IR ?epﬁd@ wohjugetedonde deagtysdyl gzraud résutterg from the
BSP conJ ugat ed SA can support undifferentjate

aeiiieasiyd n/SEeupvRORialpiDEh TBGRITNET Bdp @ﬁowbla];}pgr{gpﬁ%@qrpflate layer
5
ORI R BOPRTEL 491 e 0 O

CAbﬁ@usze}lwrbAeg@LyAepmmysA@Ma?ﬁyr subst (8E@ havi ngDPa NO:5)

s Qi ge A1 AP s S oS Har AR haAShal (S D NO:6)
Quns)) éq Y4t gs#]aytgthhér franed Lﬁﬂ@ l‘?ondcmﬂﬁizkl Hortion of the

conprl ng a ca gr oup- cont ai ni ng ( net l'at e

TpoigpEptiden Lyssmwwm%lnbro(memmffwhwm@ms Qi NO:7),

e bRyl AP oUPEEBRR J08F ?ﬁfvéqeﬁ?g%ﬁ%%zﬁﬂ%ono@emon of the
a&ﬁﬁ%%dectm b'lﬁisbsﬂgsﬂ@@m&%Mé@ryasﬁM@Mg@avymys (SEQ

e con at ed to ? car box group_ resulti nglpfrom
tlﬂeN@aBbmte @Ysmpd&m dbgathey ﬁﬁn@lﬁb‘?mfb‘ﬂe bond te\guflizen portion of

BRSSO ERAGmERe e R 1p N0,

I ﬂ’h&%t €Ys*ofndoel ¥ié esyeting Uford% &I’lﬂllﬁ&w bbn&@%dychkeehvmnenon of the
about 10% and about 40% | n enbodi nents, the carﬁgxlyl)

gPQiM]pﬂmldnl ai nGhyAreGletmSeePiplase ndSERer i &
o e
gI ycol ) dinethacrylate or tetra(ethylene glycol)
[00159] dinaemypbaineents| nhe rbetlabie ntnsethjaeryiatel rl@xﬁhl hasca rapiformar thickness.  In

ﬁ%lflec edpftr ms ‘;Eﬁaw con ' S Q’}%E } g%lg{ Oxa%(e)ﬁthy micrometers in

2 paxyet hyI acrylate, 1-vinyl-2- pyrrol i done,
di (ethyl ene glycol) ethyl ether nethacrylate,

acryl am de, ethyl ene glycol nethyl ether nethacryl ate
[00160] o EXAMPLE 10: Doubling time

sul f opr opyl di net hyl - 3- met hacryl am dopr opyl - ammoni um

mbodi ment s
RS SR, g O TIEBR 1 ve, ver
( pBEipcd@hytyat-6 dﬁ}am@immdtﬁ% lkenfhaembpXysing engymatic sub-cultivation
contal ni ng_net h(agryl ate) mer. to t
preere (@ agBS 1Y Foeint O qvet eIt ereping and
Qevsd s rﬁféq;ﬂvo %E@fh‘ic':alll t&%ﬁné@kﬁl@ur@ﬁle\ﬂ%rﬁ N€ell @cfloﬁ}hﬁloﬁﬁlﬁﬁégy, cell
I 1Tnkihg acr te nononer to the carboxy
gnmbemmbmmm@h}ﬁ&@hpamﬁy Ingetriedr expression profile relative to cells

cultured in parallel with Matrigel surface was assessed at each passage. The doubling

and

time (DT) on each surface coating was assessed using the following formula where
DT=doubling time in hours; T= total time in culture in hours; Do = seeding cell

density and D = harvesting cell density:

FORMULA 2: DT =T log2/logD —logDy
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nmononer to the hydrophilic nonomer is about 3 to 20 to
80. In enbodinents, the swellable (nmeth)acrylate
WO 20001099585 f r ee of pol ypepti de crosslinkers. [OBABE320091000597
enbodi nents, the peptide conjugated to a carboxyl
group resulting fromthe carboxyl group-containing
[003d hdibr- 16fshowe resultd pladdublifgrtimi jexperinieatsetor agdifferentiated H7 hESCs

%gg%gg!%%“él y% gaa{ ggifl&? %&%ﬂiﬁd)r%ce 1{fee Wgzdlum condmons on a

an iMAé'Q.é(GEbTM MG sutface,rSAlswith combgag@rde@hec@RﬁD-@qntajmng peptide

0 or n r .. . .
o oPRRT RPN B SR e P ROD Dt o i e
nat |(BSP+P(EO@| NH3- BEOA-AanHmeBrcaGcrgGlyWspﬁhrtrheArgAdnles qSEQAD NO:5)

oo S L oS P AL 900 le s noo

f r eplates foo xepl cogs@uﬁveoﬁastziges insotienicalll ele{ineeit xhwomxlxmwe 10 +bFGF

| ayer ei r ogrou S Its

t o oo TERE o5 ol SATRIEL metersle sl Shithegre used s
I'n eabicokd Baitios., At%'aah B&sEYe| SSdoublifd fifde, deﬂallﬁ)_mty laRd expression of
sgf“ ! I@Eﬁé?gﬂ%ﬁg%&g&:r}s% @L?\?@S?gst %geesee%? o ;%Sgcﬁments t%e culture of

gr oWRd#RnAARH GBS iRbug 10 PRsawe ks @habiBered “long term culture” of
(met h) acrél ate |layer conprises an am no acid sequence

of Yerss xelisnidn sxkadimspiyauineslalinion 5 PReaAteadjpatsard | passages,
INEI)t glgepra Ogése 18 ﬂa§sa@5‘s 'lat&gﬁgesﬁmgpggﬁgéjs ]Wﬂa§sa§5’s 16 passages, 17
i ndepssaghsni yoamgmn é? ipessagss, B passagss ior I@umemﬁ eanisideregdeng term

and c%e %SSC%%EIHI 1ﬂgﬁcﬁ%g’§p;ekéé%}1@z{é%hﬁa%lgﬁnl)g§kpg P%I?ur%%tg)n of cells in

bi om netic am no aci ent
bet wakure atayrbe oofnaly fhe¢camea nascpé ctll ypes a deffictent pegcentagt of enlls in the

a C¥>gl cgtéﬁ oHulstorrém%fn 1%1 I'h?e undh tlf%rgrﬁ a%ed ds dte 7 QhYa]gaséa? éo be considered

[ ndepen I've ofr I'C amn
Wi t Budchssfulpr dimllefmbddhﬂénti o€ thel gtmptt iirdlentions | ppdeagesatare successful

| east one at V omnmetic, am 0 acl

{ UnERTSORRITIGN T = SHESFRSPersT RO pHFAIF & haispisropgatgd sate o
freas tzﬂfekt@nsﬁhersd avlpndifferbiteatedpoplilaaidt 6f cen&t h) acryl at e

| ayer, wherein the free car boxyl group results from

[001|62]e é %P%{@ 1& 9 u%h%(g EgHrq gg %?/ §§0ﬂ% adc gép%%n nqnunrget%erentlated

200 81eBO&B X ofphis B2 Y DidHRADET] cultifR 1biile haviggh @ﬁbsﬁﬁfel 8 synthetic
the peptide conjugated to a carboxyl group - resu

ng
- f ro.ep'tyw@r &adeSs@Wseg guipe substraten %am@w&?e?on@fga%eﬁéo 'the Synthetic

swebbBhlee fafdt m'l%?élﬂl #e€ pbAMRI comprises and amino acid sequence of
[ sesLysd yAsnd y&l uPr oAr gd yAspThr Tyr Ar gAl aTyr
( SER el

GDyewioripg the mﬁ@evmm@i spmgelly a8 i palypantigpcamipeated to the
( SEQfdthWo@mer layer of the cell culture article in a chemically defined cell culture

medium and maintaining the cells in culture for at least 5 passages, at least 10

passages or more passages. In embodiments, the chemically defined culture medium
comprises basic fibroblast growth factor and transforming growth factor-pi. In
embodiments, the stem cells are human stem cells or human embryonic stem cells,

which may be H1 or H7 human embryonic stem cells.
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Lysd yd yLys4Asnd yd uPr oAr gd yAspThr Tyr Ar gAl aTyr Aspl7
(SEQ ID NO 6), where Lys4 and Aspl7 together form an

WQpd0ge9956nd to cyclize a portion of the polypR@EEU809/000597

[00163] L;rg adjtipgaby gy SRR dsAR GRS BT

Lysd yd yLys4d uPr oArg@ yAspThr TryAr gAspl3 (SEQ I D
NO 7), here Lys4 and Aspl3 toget her forman am de
ond to cyclize a portion of the ¥tpept|de
HUAHFIAE GA 1éq}9Qe@lAp§pl;latlon of
( ), her
Gl cbmohd) t“‘émg{? ﬂ%ﬂa\@‘%‘g‘fﬁ%‘%"%f‘“‘a@?ﬁeg sub@fd, % swellable
p@hsthRietylate; layer disposed on the substrate, and a peptide conjugated to the

GI 4d uProArgd Thr T | D
gjeble (ym%ﬁecnglu@%?%)%% BT SRt Ry R fofned from
| t
é%ﬁrﬂga%sﬁﬁg d o rp%é d(a%fé)é?f? 6}(?\% co%%lﬂiﬁgp(&ﬁéiﬁ)acrylate monomer, a
Lyo&-1itkindl awahrdan@tyAn@@ompad Rr dAidagdnl8e m@sEGT| papable of

00159] | nb di ments. .th
PO biciop SiB the s BrooHaL SEP R HnE IR Nagg Ty onomer and the

e@?%@éihﬁﬁmg %meﬂbgcrﬂé@ dRbBek ARA Raefah &eSpeptid¥ @bmipSises and amino

| ess than about 2" mcroneters in thickness. [00160]
ExtiBegienoe obRBD; wgntacting HE ¢ellyowitle thsy p@lmp@ptgkeﬂmmugated to the

e 88 1A F Seh AR R el R B cels in o

EEHYMBAIE defiRed UWdli \calti@N mddiiee eRU heriftel |tieg erHs einl Vulture In
treatnment), foll owed bg washi ng with DPBS, scraping

amb0¢1€1ﬁ§t§s Heenesills e wndiersngiated stem opie dhusan; Grpkryonic stem cells,

| I
TR (P T BRI A BTl g e ot

r iv@bi neort ingel b1s additiohalr @dl cuitupanaidiel invetemiddty thgedefined cell

surface was assessed at each passage. The .doubl i .
tF‘h‘%“? BrrwR WRERINSAPP L8 E¥B 4 ﬁw&?&a&%&&@aﬂ&%@ﬂa&d state

t hﬁlomﬁérgé@hr& thOfiL b?m‘@t@ﬁ%sag@lbg ARy AGrettin®. IMembodiments, the

hours; T= total time in cultufe in hours; Do=see|&
celielnuca:lbnsleﬁlye@ndltme—niednmewmgw@sebw@ efdspblyst poRtuLfactor and

MR U TN T
SO TS SR B8 o g 2 20 17

produce free nedium conditions on a MATRI GELTM ( M3

[00164]SAs fshown BAEIGI 116, mwgex d@hhdmgi tived RGSAPBSRI ori 4 P-BSP-PEO,

[00165]

a{egqe]t\% BSH% é t%th e'?a% glg(egfl%_}%l P hgg% ceﬂls cultured on
%ﬁ@@eﬁﬁﬂ Gyde PsrUPﬁE&Gsﬂﬁme{M’feﬁr apladncally SEQn! Passage to
passage These fluctuations could be due to lot-to-lot and prep-to-prep inconsistency
of MATRIGEL™ -coated surface. Average cell doubling time on SAP-BSP and
SAP-BSP-PEQ, was 41(+/-6) hours, while on MATRIGEL™ average cell doubling
time was 50(+/-12) hrs, reflecting higher level of inconsistency on MATRIGEL™

surface.

Average cell viability and Oct4-positive cell fraction was identical on SAP-BSP and
MATRIGEL™ surfaces: 86(+/-2) % for viability, 92(+/-4) % for Oct4-positive cell
fraction. The results suggest that, in embodiments, SAP-BSP and SAP-BSP-PEO,
surfaces can support long term culture of undifferentiated H7 hESC, including
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Briefly, H7 hESC were cultured on SAP-BSP or BSP- PEX4
conjugated SAin 6-wWl plates for ten consecutive
w@aweagsss i n chem cal ly defined nmedi um ( Xvi vo ROT/88H@7000597

and TGFbl). Cells cultured on MATRI GELTM - coat ed

substrate surface were used as positive control. At

each passage, cell doubling tine, cell viability and

exyuitgdsipassaging, Geitlbun ESfectimg lcell Yidbility otusihibevantiateds status, but

assessed. In enbod'nﬁ?%§ .the culture of

uHERPY ReSAesteRey %ti“é: BbYige ¥MEough 10 passages is |

considered "long termculture” of these cells. In ..
[00166]CERANIPERS: Fedtind/oF a8HitioRAl RlIftPpesd Passages, 7

passages, 10 passages, 11 passages, 12 passages, 13

passages, 14 passages, 15 passages, 16 passages, 17
[00167]pHymag eambryenip ey giedls a1 diffisyl descultge. pddsegiere, #hey are a good

I r.is. consi d 4

SR 1o e 8 PP S St cFitchhiey RSB Gheure surfaces to

ppu detreRRamifceliaulitard ¢bonditidnk oediffiyulbe-altui@yelle cHowever, many

m xed cell types, a sufficient_percentage of cells in
t$fdl typep |are Rbhosageuderendenti n Thatt e MaRdli 99srieAviracya cellular

s xf‘nr%%rg(l %{1@ % l%{ﬁﬁagx?g?agshg rillt? forfsQBith der edhture UoFRESEWeing imited by

ention, passages are
sthecwys &fmhy be tims &gresiheteint bellseequining ssuinf conteining media, the serum

percentage of cellg in thejr undifferentiated state so
DBV Eleh & ey ﬁr adhesin UrTatefse e H‘B‘LHE’%&O JBHagRES 3?%? (such as
Celrovns 48P ctdi) arhRAl fRNled AuiRE h0dA diIRkidh tntg%ﬁhspgwhich may

u
an isolated population of undifferentiated stem
ciakclude fibomeclisilaginiprellagimeic.a prastnt ip jhe saremanay kgceme absorbed

havi .a substrate, a syntheti | yner | ayer -
art psRas Bl Pl Faed it b L shities o3t Flbarpugegls.  This
t REASNPLBethEvs P@h NEpplitains, fohenthddidhbis Pept péiftide conjugated
conprises and am no acid sequence of RGD; culturing

t (eethlaenyidte cesfingstafdhe pessertcinventinn agenqh digigshio; gem cells.  The
Conj 10 thel | :
cEfth YRS ih By PO DT Ep RN ITRE el Gl peptide
nesdij upateain@netiattyddta icoglingiefahe Ipgesemt mubiitivreark atapatile of replacing
| east 5 passages, .at |east 10 . passages.or nore

Bsgrblor sermesaniRInpg fRedia %@b'@ﬁ%awaé &PRNAZef i ned

culture nmedium conprises basic fibroblast growth

[00168)f RCRY fSIMEihEARKIANIBT BY, Hul¥hh i @6t QEschdlymAiN stem cells (hMSC),
enmbodi nents, "the stemcells are human stemcells or
heandinmeobytyo (diffesegiateakffan  HAhhomanagmbeyoric stent7cells), human

h nb ' t P WD. 2009/ 099555. .

PRt DU S LG LA AR R lo BB aP Rty todiments of
i fhe |pké€l€deacd}ﬁiﬁéh‘€5ﬁ $06110W thpgndate iR caltafkt NOBLABE bOFhe present
of cells, conprising: providing a cell culture article

haye¢migna substrate, a swellable (meth)acrylate |ayer
di sposed on the substrate, and a peptide conjugated to

[00169]tﬂ§ the results presented in EXAMPLES 12 — 17, cells were cultured on a surface
formed from Formulation SA1 of EXAMPLE 1 and EXAMPLE 2 cofljugated with
Ac-LysGlyGlyAsnGlyGluProArgGly AspThrTyrArgAlaTyr-NH2 (SEQ ID NO:4)
(BSP) according to EXAMPLE 2. The cell culture surfaces were. prepared as
described in EXAMPLE 1, unless indicated otherwise.

[00170] EXAMPLE 12: Bone marrow derived hMSC cells
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swel l abl e (nmeth)acrylate | ayer, wherein swell able
(nmeth)acrylate layer is fornmed from a conposition

W@ oimpndssfg a car boxyl group-contai ni ng (et h) BCT/YE20E000597
nononer, a cross-linking (nmeth)acrylate nononer, and
a hydrophilic nononer capable of polynerizing wth
t he carboxyl group-containing (neth)acryl ate nonomner

[00171]2Bdné hBarrdv AREvEd MMSO ([JoBEd)) e iy PEIBSOTP R@RE exp@iddd in 10%FBS
wherein the peptide conprises and am no_ acid sequence

oFOREDIngC AR diw&wm@eéénfs(wﬁ(t‘»@M @@%&%Pﬁtd&ewaoon on a
CRUHIANL SR T 1L 0 g B SR Schhfntly i 2

€ ce ure art e ce
cheys eglulmyindéfeimeangel hedial t Onedaye8j uetlst overeahatvastad tate-80-90%
cells in culture, In _ enpbodi ments he

| .
urenthucar Hithrmains peshekivice WiltiahBe ipd ;’s%ﬁﬂeé af fherflensity of 7,000
Celilsform? H eitfler T PSS k&_%ll-gdl&e?f@ﬂﬁ:ngsor é Wéll%ﬁt@@goated with
f cells f re

urther conprises passagi ng the ive or

t AdsysGity Glydish GhrGuPooed g Giy splite TanAtrg AladyriNH2  (SEQ ID NO:4)-
chem cal t defined cell . cul ture [ wher ei n .
c BomugatshFc BPIq e BBerd e e dprmatich S T i MRt e studied

Stahs difelenPWelf Saakioat dtheivth 8o} nore passages or
ten or nore tines. In enbodinents, the chemcally

defined cul ture nmedi um conprises basic fibrobl ast . .
gl bwt hMSEEM, standardtoubinesf medimgfory hfiChcultee sppignented with 10%

whi ch be. about / asic,fiby

et or T3 PSR aRn EPRSisThe RARIP boti 8RR R Mo culture of
f act or hivBCs. [102464 Lodfjan&ivaveith BelFtlurd Geateld clliBE ware.

doubl i nrg@hi nme on SAP-BSP or SAP-BSP- PEM  surfaces S

nd e cOksye MECoIiy dhnwitregsny eat #ad L3 )1 SepEndfeedaedium

cul tur Q?Siéﬁgr%?%(? %atﬁgséﬁfeﬁgﬁ}y e media require use

fluctuate m passage to- passage.
These flithaialiStarohsmaninédEOM chatrixt nVicbgem-chtd AdOH42).

-tor | ' f GELTM -
SoFFac G Maib ke sndl kaahy of ok ok 8@l o
SAP- BSBr8EQY. sWagmEGEb1$) hours, while on MATRI GELTM

average cell doubling tinme was 50(+/-12) hrs,

r cti g r.Leve I neonsi y F
o017 EHECHRO BB W18 LorRbghfISOP SRR SAOMTH T ca
Cadhésipasptdatinge eldrplidlagy iaad grawth destmadtoreh e@AR-BSP On day 7

an MATR| GELTM, surfaces. 86(+/-2) %for viapility, .
99%15, wgge T pBsin \P@chﬁllz Coptta 35 gieriompgd Using TB and
I foHhdyRoratt8ge MSEBRI suppleREREH WiRN085 FBARs BrPStafrd media for in-

SAP- BSP- PEA surfaces can support long termculture
o¥itiondilfure o€ INISC exh plastESGturenwhredansy was 8Be wontrol for this study.

2009/.09 / US200 00 ltiple passaaqi

WP EALED MPFEt B <UDt O gD e ReP i, apgy s they are
Stvad Well kBbWvn chemically defined, serum free media used in the field. The StemPro
MSC-SFM media is specifically designed for the culture of hMSCs and contains
proprietary growth factors etc. SAP-BSP surfaces were compared with these

standards using both serum containing and chemically defined media.

[00173] FIG. 17A-C are photomicrographs showing hMSC growth on embodiments of the
present invention compared to TCT, in three different media conditions. In FIG.
17A, MSCM+10% FBS media was used to culture hMSCs on SAP-BSP surfaces

(upper images) and TCT (lower images). MSCM+10% FBS represents the standard
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I mprovi ng consi stency of cell doubling tinme. [00166]
EXAMPLE 11: Testing of additional cell types [00167]

woleva9sabr yoni c stemcells are difficult to cECT/USENI/000597

Therefore, they are a good nodel to use to show the
applicability of enbodi nents of cell culture surfaces
to provide relevant cell culture conditions for

Ghddid 6oHditidrPusedl fod'cBnfdrkial chidwe \EhMSBTYr chfibl dpplstions. In
are "anchorage dependent."” That is, many cells require

¢he middle imagesr F1Gad 7BxMSCdiMris StemBraed speriakipechipefiy marketed
Lo termcell gulit . Wthaou €] i .

PRyl Gy B VSR bk SRR e BB, Rl of srowtn
F&tor) dAIRIG. 70y XWds a, GF eassged MThiy medidanbinvaiondhyorporates

of adhesion proteins in addition to m_togenic factors .
Catie basal medinosepriemented Math SFOF ard 15as depqnbed above in

%ﬂ%&ﬁﬁﬁiif@heSion proteins (which may include
I bronecti'n, lam nin, collagen etc.) present in the
serum may becone absorbed on plastic cell culture

[00174] WiGe 174 $hows thatt iacH)e B S supphaesnté M HMemedit, kMSCscells appear

[00175]

[00176]

[00177)

Thi . LE shows .t hat _appli catjons, f nbodi ne
S0 el cotradnean SoHBRimats 91 QESAIGRST o5 Thibe present
RERAEHL. FIYENMB Qhd & §oRPthat intht §6kehe 8 EBS CSAPBSP &fibodiments
data reported in this EXAMPLE denonstrate that

efittoel synshets ofeltaple Koeihdacpdptei siefacen af thapregent invention provide
th)acrylate ¢ ings,. of t nt, (vent on_ar
RGBSR 9050, DI HE DI Lo e

@Edindn®er 8n killotWAIre @bndifidhs 68.dalyO01E8E defl fuiftber on BSP-acrylate
fol |l ow ng EXAMPLES, human adult nesenchymal stem.cells

cwiime)is sigaifiantmpaeher skan en TCdr fontboth edumrises sondifighgn with cell
i G o f ..
ge el vé@%@?%ﬁ%%rt X Bing deRr egqut%_rﬁB%gpandmon. In

S an are~teste agal ns
addiddh,mitta coll atthéten@e pind dpreaditgu@a2 e trsy weds| mbieeefficient in 10%

neth)acrylate cell culture substrates of th resen .
FRperelym compaisd] topsrumeee eHSos ROt stitpdps. AL later time

o E - q t _ fr
PP ol o VO 2o e o i

comjitigast eds Wigher than lopsTIG Eashodimaits Rifothe gi@esent invention can
AsuThr Tyr Al -NH2 (SEQ I D NO 4) (BSP) according
FB%(%WEL%O@M§G%H Se%‘b"r‘%ﬁﬁémsdl\%‘f aces were prepared

as described in EXAMPLE 1, unless indicated

Y1 8V SLbar[gRAPh/hbwind\WebiapadrsonRAMA S8 IcE D Wubh®ei e TCT and BSP-
hMSC cells - 56. WD 2009/ 099555 PCT) US2009/ 000597
(methyryylgs radterdr daww inedifforsat Anford mefiacondiiong, as defined above.

%?CSQ&?] sifthces %)éﬁgﬂg %gmipgra%%e}ﬁe presence of FBS, the SAP-BSP (BSP |

peptide acrylate) surface provides a significantly improved cell culture surface

compared to TCT in the absence of FBS.

EXAMPLE 13: H7 hESC cells

In EXAMPLES above, the use of embodiments of swellable (meth)acrylate surfaces
conjugated to peptides for in-vitro expansion of hESCs was described. In this
EXAMPLE, additional data that demonstrates the use of embodiments of SAP
surfaces for long-term in vitro expansion of hESC cells. While data is shown for H7
hESCs, H1 hESC cell lines have also been expanded on these surfaces with similar
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contai ning standard cul ture nmedi um (MSCGM from Lonza,
cat # PT-3001) on a tissue culture treated T-75 fl ask

W0 o09ovsspassage. hMSC cel I|'s general |y requi r ePQF/USNG/000597

[00178]

[00179]

[00180]

[00181]

serumin their culture nedia. On day 8, cells were
harvested at -80-90% confluency wth trypsi n, washed

twi ce wi.th DPBS and gseeded at.the

CEFYISY oAEIeBRSBRENSE OFOF COPESNGI CBPRLETH ?%O%r%e“% on BSP
o(fonﬁ.\ d aRb AlBa PRk dVstlfaces in_the media conditions presented in
A A yd yAsn@'yAd uPr oArgd yAspThr Tyr Ar gAl aTyr - NH2
(BEAMELIBG: %) presomi¢di galFéG el Theldata( imdichleacthati tieesypthetic SAP

forpul ation S GB er e tude

(PR B aiTle SBREl e e RLiE s B oo MolheBpgoutine In
SERINGRY, deeld| Ebthfedrast lHBIf % nfu cwrynafee sﬁtfémi ehewédE dimilar to
with 10% fetal bovine serum FBS) is the standard

RIS ™ussairessioni pf vhESE-spedifiair magers pvscsterineg by flow
in.conj nct culture treated culture ware.
PPIEPY abﬁ&gw(ﬁﬁwtrogen cat # A10332-01),

serumfree medi um designed for for hMSC cul ture.

ThEaaRIhE i cRlblwCoeticagd nedi a require use wth
Cell Start humani zed ECM matri x (I nvitrogen, cat #

142) . 3) . Xvivol 0 74 GE. (GF,
gﬁbvﬁlﬁ)qﬂgc%)sreoac Q@fségf/, Efﬁ B]%%;q_egl%cq} ﬁcP) o@gntk}tlc surfaces or
[ OOHRIGHeM Wertlhlyh 6 FRABYC Rafkef é>%§@s@,nﬂi Weng By ePometry. The
every 2-3 days. I"l' adhesi on/ spreadi ng, norphol o

y
aeidire stwtihg mmsedmm way pﬂfmdyit 4. Bapflylofpr pachcsqmpie 5x10° cells

o, et S ORR i) el ras, T fRbpaiPa-1-81, and SSEAM
Sﬁiﬁﬂde Efb-Wspbnded%n 5B Inicolitéreo fHleoratay sblumist @ 0POHI goat serum

in- vitro culture of hMSC on plastic culture ware and

wiasDPBS) anshinewbated fort ki min; folligwved ket adephion REEY gpgfokif of marker-

s\:,%ac%v ! I}/r?rlrg??rgm tfbhag]a(%) grﬁgérél%l%ﬁpﬁgﬁi Z(?‘rnuc&?eségﬁdé% irlg)type control

ug@es! miBrdghen/kiBplt) it |1§106t1ﬁgrfhuﬁfer W&C3ShMmedlfter washing with 2 ml
specifically designed for the egure of. ugBC% di

coinng Buf ?;r@&).f&raﬁp Wqﬁlcwﬁ vege dnc gggx corresponding

gi@ja ?ED Jnlri? d fi ligh

bot{)w se um cont ai ni ﬁg&g# h g)gllnl %/E gg???lggnrrlﬁebt?gte rom Higat

[Aﬁ&.r?@is}ﬂl@nthm Gells svepdn staieil ovidgPbZhsicsdgraimigl i\vBB) for 5 min,

nbodi t t t
éq. Ont%quoéqJegF 23 X e%atqf ]ey&l% eartlwglj\g%seg I,{gf lPI 8ﬁ§at1ve viable

' F Usath e QUACST €alibur (BD
&ll Ip@pma& 1@ m&lglg%de:?& E@Qh asa@n%ge? and TCT ahibur (
T

(Bmﬁnwshgoekt)analws@wwﬂcﬁrs@mmﬂ@tl@n@% pesobparcigBR). Results

;?IZ shown in FIG. 20. Results showed that expression of hESC-specific markers

were very similar on MATRIGEL™ and on the SAP-BSP synthetic surface.

EXAMPLE 15: Differentiation of H7 hESCs to Cardiomyocytes

The culture of undifferentiated hESC on embodiments of BSP conjugated swellable

(meth)acrylate was disclosed In EXAMPLE 13. In this EXAMPLE, the use of the

same surface for the differentiation of these cells to cardiomyocytes is disclosed.

Stem cell derived cardiomyocytes may be obtained by any suitable methods. One of

ordinary skill would recognize that this class of peptide conjugated (meth)acrylates
-59-



WO 2009/ 099555 PCT/ US2009/ 000597 nedi a conditi on used
for comercial culture of hMsC for clinical
wappbiogwssi ons. In the mddle i mges, FIG 17BPCIVBS208#M0597
is StenPro a specialized nedia marketed by Invitrogen
Corp. for hMSC culture that contains proprietary
cocktail of gromth factors. In FIG 17C, Xvivo + GF
wean alsede uFbd snabdelittee diffficbintiatioronf hESGrqels anteothexineages such as

basal di.a p ed with.b nd TG-bl as
JBRITTS SIS ‘Feh“geékﬁﬁvﬁﬁté"&em‘f Ef’g@?“] FIG 17A shows
that in 10% FBS- suppl enrented MSCM nedi a, hMSC cel |'s

[00182]aARERMME bl | 8CaRRo e Tﬁé&hfe%@@éﬁ At hemak mﬁlydawgtsmfeus in pro-
the SAP-BSP surfaces o resent invention.

1 7evhigh factarh ephanea tfungiiopd inliaced ety NS B@Aavhegpgy, 25: 1015 -

e i S 2 I h t he te
SOPPE B afivdsy B B ROTH R BE SISO Ay P Bricfl,
guadifierentiated hGmaswnigesic stdnGeells( skclaadthoss Ha\t\vddhfmm the female
nDrphoIogy and . cell nunber on_all culture condltlons

Tduyman énppryopig| sterp gak dine omap dp-sgedad op MATRIGEL'E-¢qated plates
S htgc{‘aefdsg‘ggY Ll%)dt? AGQ%PEQ n aﬂ-clgg g%ardak@ g;__lthsﬁy 23)] t%%h medium

ndi ti Vi VO+ condltl
efi<cedaMiiM c*eB(D%rfiammrreplacéxﬁ%tFBﬁlI&bhglmtanmne 1% NEAA 0.1 mM 2-

P bR BRGR ot b8 pefirane ™| GPAM0 +B8 0 DR Ao, KO-

SSRURY ese %Bﬁbéd oRsthf |pNIRBD7S %Jcﬁ'&rﬁs (avMilabRt Gfork | Witrogen)
points (3-7 days) cell survival/proliferation on

BSPppiaonentet mtbmrbfoac d 00 m¥ml demamree@ubingainafitiviro ds (avadable from

RS RO Bl ERRS BlPver 8 TaBLERRRh cgsopinant BMP4

f (egilamdifidm R@Qj ]steﬁis?\for]-@ hsu®. bOf ceurs®anyh@hemgidble method
corrpar i son of hMSC cell nunber on TCT and BSP-

(mey ky selovgde after 7 days in different defined media
conditions, as defined above. Wiile both surfaces

[00183] Péggpfl&egg‘? éf?u:lé bf h?@% Bhe ﬁ&“e%lcoééﬁgﬁsaptéﬁ?fa&’épixﬁ%ﬁemcally

e acryl ate) sur e provi
sdefmeflinativdny céllsmtibveethic ability td diffezergiatd mte celt typeaof dherapeutic

to TCT in,t absence of F E 13: H7
RS ol HE i orp o e BhomBR B S D Bcet A Wfokrsgiees and then were

epREHNARRH SinRf ca?&l%'nll Vs (@RDMhaaE ¥hatems WAMBSP surface. Direct
on! ugated to peptides for in-vitro expansion of hESCs

ettagietiorh enbtoolonh of maé“ lanEANPUEa.) avahi esednBrietint H7 toels were first
denons L at es of .enbodi.nents o sur f,ac
BP0 e o pRRRTICR feriimagP Ber Pen Tt (KO-SR)
dqﬂ@nm&h qQvite enleobM) b%hESCSRe(Thvitioges #108% -028); 1%
0 been expanded on these surfaces with simla
Non-essential Amino Acids (Invitrogen # 11140-050); 1 mM L- Glutamme 0.1 mM
Beta-Mercaptoethanol; 80 ng/ml hbFGF and 0.5 ng/ml hTGF-f1 (R&D
Systems;#234-FSE/CF and #240-B). Upon formation of post-confluent cell
monolayers, CM differentiation was induced by sequential addition of the following
recombinant growth factors in RPMI 1640 medium (Invitrogen #11875)
supplemented with B27 (Invitrogen # 17504044): human Activin A-100ng/ml (R&D
Systems # 338-AC-CF) for 24 hrs followed by human BMP4 (bone morphongenic.

protein 4)-10ng/ml (R&D Systems # 314-BP-CF) for 72 hrs. The cells were then
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-58 WO 2009/ 099555 PCT/ US2009/ 000597 results. A
representation of the conparison of doubling tinme for

WMZ000099585 on BSP conj ugat ed and Matri gel coatR@I/US2009/000597

[00184]CEWEEy163n6¢ deeny(oeyt

surfaces in the nmedia conditions presented in EXAVPLE
4 is presented in FIG 19. The data indicates that t he

synthetic SAP surface |s corrparabl e. or. bet I )
ca1| ek th EpqOETEPIC an tagdional daverkn pIiG ﬁ\ilr 1680-837 medium.

f(ﬁdrf? Wy %%ﬂc?ﬁgl&?nbfé& 9% &H}ﬁ/p\?g{ %E W%r@@ﬁ%@n cultures.

sur ace showe expressi on of
hESC- specific markers as determ ned by flow

) f : man £mbryonic stem

g ;Q/tomstry [00179] At the end of each passage, H7
ells cultured on synthetic surfaces or

MATRI CELTM wer e anal yzed for hESC mar ker expression

[00185]UBh&d &i SVoBYAtRINEAIDY belitfiCal]l Pablished SEFdrtd 6vd hBSOC&ififéredtiation into

was performed at 4C. Bri efly, for each sanple 5x105

celuyssologlfsalioe@lmt tfemqﬂonala Ichréemy ey tas equirg ﬁ‘\‘?étr%}éﬁ’r {hat are coated
Q. ] SSEA4

| S koo F o B g CRALE b MEsont ExarPLE

(A& ordtragodibt éiﬁlﬁdﬂiﬂneht@ ODMAB RArfhdes lmbﬂieepieﬁem[ uﬂs&nﬁbm,including

foll onwed by addition of 50 m crol.iter .of rker -

speEBIR s thm%ﬁ%tq%aylg(ml@emlé? sgryaﬁtgﬁﬁtlgableotmeth)acrylate
r

i %[rgﬂ%ocgféddaﬁ %8& f¥ed f%?%lg/ﬁ@ m%ﬁ?g%%%@:ﬁ%@ﬁ biological

St@tingng buffer (SB) from BD Bi osci ences), cells were

i ncubat ed with corresponding secondary antibody (0.25

001861 Gt 00 SRS Sl B OB ) B8] Ry s an

[00187]

[00188]

[00189]

f)robgssga GHP RGN Iby-deAninBlodHE imniiddstaidi® (Mol bhi FIG. 21A) or

assessnent. 30,000 gated events (gating. vvas set for
Pharmeged, ifixed and Iprecessedl for pegtingt (BIG. 24d)erddad.§ @IG.021C) flow

each sanpl e u5| ng.t he FACS Cal i BD Bi osci nce
Aﬂtoralﬁtgrwég Yigr e oRHECUNT TEOwS ‘P%ﬁfé&?’“ﬁr‘ﬁ“&&f‘ @5+ passages)
ndlﬁ@ﬁe'ﬂ'tltat%d 154 ¥R $ApHP sﬁﬁhetﬁeﬂi‘fatcé g 9eBAcally defined

expressi on of hESC-specific markers were very
smmiiuat, calls WRstﬁElewliMemmtadhmt@mﬁr@@nyg%mm efhec differentiation

hu ! a OQ/é{Syg%W'BEQrA I'I'Ta%)%%gﬁ% %Igﬁ]%lﬁ’“ ogxr'fo ace &Etta not shown).

umHoftB@ et dudbed thieSARBSPTRRHERA De WheBRPsuRANIG8iREhtly used
| able (nmeth)acrylate was disclosed In EXAMPLE 13.

| m%@mvﬁt_rghrephélf@mt@ﬂom RERESG hetosardiem¥oaytes: t he
differentiation of these cells to cardionyocytes is

E?Ehgﬁ’g deri ved cardi onyocytes may be
obt ai rne %017 patelil d 5Ie methods. One of

Using HT1080 cells, we demonstrate in this EXAMPLE that this class of synthetic
peptide conjugated (meth)acrylate coatings can provide suitable cell culture surfaces

for any cell type that requires biological coatings or serum containing media.

The culture of human fibrosarcoma (HT 1080) cells were chosen to demonstrate the
universality of the peptide conjugated acrylate surfaces. HT 1080 cells are routinely
grown in serum containing media. The ATCC recommended protocol for growth of
this cell type requires ATCC-formulated Eagle's Minimum Essential Medium,

(Catalog No. 30-2003) supplemented with 10% fetal bovine serum. It is believed that
-61 -



ordinary skill would recognize that this class of
peptide conjugated (nmeth)acrylates -59 WO 2009/099555
wERIAABESN9/ 000597 can al so be used enabl e t hBCT/US2009/000597
differentiation of hESC cells into other |ineages such
as pancreatic islet cells, neural cells, osteogenic
cells etc. [00182] Laflamme et al., "Cardionyocytes
déatidsicrdpfoteing dthim teeriBesmanifaciBtaemieehtthinenpob-these cells to the
Eéleva| factors enhance function of infracted rats,
{i¢ 8rficet echnol ogy, 25: 1015 - 1024 (2007) descri bes
a nethod for differentiating hESCs in cul ture.
[00190] Bgf §hisYE LES q{ﬁﬁbe@t(f;\dré@f@rbénbmmeﬂs%eﬂ@ gRIWIS to 70%

as those derived fromthe fenale "~H7 human
eonfiuenny ansﬁsemneéelMocﬂllﬁné Dulbgcdoés dediemt VIDM, Lonza, 12-722Q)

AL TV 6015481 8155 (B, Bt PP Bl cued s

g1 SY4RSKERT P@%ﬁ%ﬁ?/&@és} 0% ﬁ@ﬂxﬁ%ﬁs&@bl@ﬁﬁﬁwﬁt 7% e¥hfluency
l1-glutamne, 1% N ME pl us hbFGF at 80

mathneithen emM@FoPntaining SIM@MrHO%FE'@ prgerem-free (IMDM) media for

dl f f %?T’%E}'gi/al ?ezgpaé'v? ﬁ%l I‘ ogen !eagaggg ehgﬁl?)gh\fﬁth 0. 05%

a’rypsih Eﬁ)ﬁAnm}mcohﬁm@gé@CQlﬁBO(ﬂDa%daﬁﬁdsmm t‘éméaV@lthabﬂlﬂbecco S
from R&D Systens) for about 24 hours, fallo

Rgv)smhawch\aﬁf@rqde&%m RS, Eibs o ITeRePh b4 59} e ere seeded at
f |
MRS 7500, BN Py SBUESForaf r Ry e fee IMDM
Gl g/l dRedoRbihzon HymbiRGE t5ak- BGRDs Systeame 234AFSE/CF) and +
efi di | till t ai Lt
BT b e B0 A o SR o
fdgfro%\‘lﬁgt% lﬁ%llgg altecs Vﬁ‘f'? POl dtieRe g@ﬁ\g @%%nﬁgr B80HS swellable

assa and then viere rentiated 1nto
ﬁactﬁbwmﬂi@}(ﬁ'éﬁ) cOMEd Uinay Méﬁf%%ﬁ@t@sﬁesw f Gelds were re-fed

ect differentiation t L
RiE GresPorgh i e e Bl 20 (6 £y aRhe sk RHEE dnbrphology
A ghOwikAwlR ¥Soritbred ROEHK- @44, s&rwm gﬁMfé}ﬁﬁéfﬁ AbsayNETHI T iter 96°
(KO SR) [ KO- DMEM (I nvitrogen, #10829018); 20% KO SR

(Quepuy SpenSeluben db ProlifeationoAseays demasa, A3 2RB)avagsused to

nyvi en 11140- 050) )
%Sf’ a3 %fb‘?tcap %het aﬁ)o % /W {%%S&—ge d&ghg'gn%/ E‘P@y 2 (serum
barftinthk) @Réay Syé‘séﬁiﬂi’&fﬁ%aﬁlhc&ﬁﬂlr@ﬁoahd r#ﬁﬁ@acﬁ)rer Upestocol. FIG.
formati on of post-confluent cell nopal a

22 fisef cbr gFaPBncomBaTM Felatiy daguehti ki 8%@&?‘5:'\/'&1? JiCT, SAl
5 L RLDR-0 588 O BOPcH B L0115 00 e 4
blank/i barpgend An 1tHe04bsbhre (BHyawhiet banish of s&@ny/ FIG( R¥D shows

photomicrograph comparing the morphology of HT-1080 cells on TCT and .

(meth)acrylate coating and BSP conjugated coatings in the presence and absence of
serum. The data from the CellTiter assay is shown in FIG. 22 and a comparison of
cell morphology is shown in FIG. 23. TCT-PS is plasma treated TCT surface. SAl
is the SA1 formulation from Table 1. SAP-BSP is the BSP-peptide conjugated (SEQ
ID NO: 4) SA1 formulation. The first three images are serum-free conditions (SF,
Day5) and the last panel is in the presence of serum, at day 2. This data shows the

feasibility of using the RGD polypeptide conjugated swellable (meth)acrylate
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Systens # 338-AC-CF) for 24 hrs foll owed by human BMP4
(bone norphongenic. protein 4)-10ng/mM (R&D Systens #
WQ09BPSEF) for 72 hrs. The cells were then -BOI/V2009/000597

2009/ 099555 PCT/ US2009/ 000597 all owed to recover for

an additional 2-week period in RPM 1640-B27 nedi um

Medi um was exchanged every 2-3 days until beating CM
VEdBin8H S8R GultireCofl HTI1©80 cE$) 1841 1088ANRE brdvide a representative of
Cardi onyocytes differentiated from H7 hunman enbryonic
sengnecsed qedl lires thiag saquEgdRiugsrPlisarust FRIAHaEAAGY PHETOSEY |

all published reports on hESC differentiation into

[00191]PRX3iNPLEI 182! k&a&lﬁhi&ﬁ%}t H@%&Qﬁéé& %@h@ 1§ &Y Al QHYQE X4ifS conjugated
require subst C Wi rrge or

ot her ECM pr olagiing: polypeptd¢sa reported in the present
EXAMPLE denonstrate that enbodi ments of the SAP

surf of th e [ tion, .includi P- BSP ., .

o913 b BB Lol B EIE AT i o 08p 1 pEet i 100
suehieabl en ABL@GhY SAPesurfdéed aBBS BadCo ab atdlkg@f 1 and Corning
repl acing the need for 20/ 3D scaffolds coated with

bCollBigid@atreatesbAopasd¥ in poAP1well fmmrat @l putteed at in Eagle’s Minimum

asses t,. diff ' cell .
SESERTTIE g GATECH APBENGEpRBried By TEL oS Abpromycin
dgHPitegédTHUNDISIDAl I5)NOThS Ramireometint wadAjotodupplemented with fetal
harvested, fixed and processed for a-actinin (FIG

h@)ing sermgex s segqmimendedcyy theogell Bye ShpRlir) BORMaF g SAP surface
T f I - s 5o

PS5t Fo N P 1Bl D08 LELREMGIY 18 in 5% O,
syml 96V eelstivef homidity €dreddt dadury Tief iceld cbultweliplatgs bavihg the SA
can_still be differentiatedq . .0 es. The )

dPurfasEe M PrapRTede it 985 88 lﬂfanﬁﬁo\i’?éf‘éi {1 ERPHEEs pyesg conjugated
S&RBrdfe MY RAFrhTMoS ufﬂeé}%ﬁyﬁéi’)ﬁﬁ@s O uSHRAND) the Slt%loFEIQeIt &8 listed in

dat a suggest that SAP-BSP surface can be used
sThbkei 3.utRolypeptidest £xhibiding reswAFRYaBEL Than 35 %edattasbment compared to

e % FRGoR Ferrekboifan Shftgn hites dd i in FIG. 24
WRdEamR 1S4 SérformAntdlbiciXoNidHagal. this el ass of

synthetic 'peptide conjugated (neth)acrylate coatings
canbiprovi de suitable cell culture surfaces for any
€

cEpbletty Rolyprptidesepnivgaediogidiyeal coatings or serum
cpmtar g 1 [ 00189 TheJcurtur uman CLS N
fli_brosar coman§§mnf%)80) cells viere ch;ss?%rﬁc‘tpo °
dEGBGQKAY QIS WEQICaK S al ity |of the peptide

C&:ﬁ(ﬁﬂ@&‘ﬁgl crylate surfaces. |HT Gu8breseddds24} e | *CLS 01005
r Fy-- S}ovvn i n serum contjai ni ng nedi a. The ATCC
rR&RMMENERE DM@t ocol for growth of

TSP1 res 87-96 CLS 01010
(SEQ ID NO:14)

KGGSINNNR WHSIYITRFGNMGS
(SEQ ID NO:15)

mLMal res 2179-2198 CSL 01015

WYKIAFQRNRK LMal res 2370-2381
KGGT Q mLMal res *CLS 01020
(SEQ ID NO:16)
KGGTSIKIRGTYSER

CLS 01025
(SEQ ID NO:17) mLMyl res 650-261
KYGTDIRVTLNRLNTF mLMy1 res 245-257 CLS 01030
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this cell type requires ATCC-fornul ated Eagle's
M ni mrum Essential Medium (Catal og No. 30-2003)
waapplogaseht ed with 10% fetal bovine serum |t PGI/US2009/000597
believed that -61 WD 2009/ 099555 PCT/ US2009/ 000597
adhesion proteins within the serumfacilitate the
agttachment of these cells to the plasticsurfage:

[]@(E@B?%rwl hi s EXAMPLE, HT-3080 (ATCC # CCL- 121)

X@ﬁzﬁe&f 70% —Tonfiffjuency T Scove s
%Eﬂ)ecco s Medium (I DM Lonza, 12-722Q) *CLS 01035
@SB@IIDN(Q;IQX)%fet al bovi ne sgrumLMBSes ébﬁﬁ&7

502F)—i-n—a—tissue—euturedttreated—TE56—H
(\fﬁK@PH@ 825). Cell nredia was repleni st‘ledcqgs 01050
gyiNtepcy with either sérUﬁiLw]tI@g n3Ng 50
%]!]OOEBEE ¢ 2 .
KIYGTAABIIKCBAV SAPRest . Cel | s Were harvested at j O(g 01040
%;ﬁ@@.z fth 0.05% trypsi r-ER‘Mu{ QAbees b tro %ﬁ
and i i DU

shed twice with [ulbecco’s
Ko IHENGHRRGBTER 54l | ne (DPEFS, G bco/ I nvi t r ogen,

4190) . |ls were seeded at |{the densj of 25,|006LS 01045
@E%}Qﬁ?ﬁg ﬁn ei ther serum coAt ai ni ngﬁog&yser um flree
NP GERERR b TRecPNDI nant Hjman FG- basi ¢ ( R&D

ystens 234-FSE/CF) and + 0. 3ng/ nL RSRiYbi nant HUERS 01080
IDNQXB)S)’:}/sterrS 240-B-003)) onto the following

F—PotyStyrerne )
@%ﬁ%%‘ﬁ met h) acryl g my‘(i\}giﬁ:?coa g@(enoCLs 01055
(SECAPNESR2r0at ed Xenor. Cellls were re-fed with

\ ’) 1 Adavc Call
ofFespondi-ng—Aedi-um-every 3—eays—CceH

EWW@@@édl ng, norphol ogy and glg ih was CLS 01060

gg(% gfhoypry day. A cell prjolifer n assay
Titer 96(r) AQueous nelSolution Cell

A0l FEPRIMTRGRYFIMP N dPega, |G358B) used to
@iﬁﬁ%ﬁ@% ve cell nunber orl each sufflace at c
| 2/ day 2 (serum cortaining) and day 5
SRGIRPK ee), according to thg nmanufacturer's

rotocol. FIG 22 is a bar grlaph cobipatFNg cel || t CL&01065
(REQ Bp N@r11080- cel I's on TCT, (SAl

(m EI%%GAWGT{E (S(i?\sﬂéjmlu SAP-[BSP—TON] ugat ed coa[ i ng,

{n_le—\'nl\)OTSA\l/\I-—\

| FLS 01075

OO0 TY— 3 Q

> Q.

[ presence Serurh bl ack pggg FANd in | heLs 01070
mm}}(@ﬁz)v\hlte bar s) of sqgrum FI G 23 shows
h—conpari-rg—the-rerphot-egy—of—F1686

cells on TCT and (et h) acryl ate coating and BSP
[00193]CTRY &t@RhERNE othedEp G CBAEcIsase dteratitedbsing aeCytbtoxicity Assay

serum The data fromthe Cell Titer assay.is shov%\rzgo hich
FPemega fatohox oReRr NownRestioactive| CGHRPHBItE g sTay ) whic

| 0iElRs RS nudbdr Sivise PURMR L LRURL cifate SWHAREE AfRAR4 hours of
in culture, the cells were vigorously washed with phosphate buffer, lysed via the
introduction of the lysis buffer solution and incubation at 37C for 1 hour to release
lactate dehydrogenase (LDH) enzyme from the viable cells that remain attached to the
culture surfaces. The biological activity of the released lactate dehydrogenase enzyme
was measured via absorbance at 490nm using a plate reader (Victor 3 from

PerkinElmer).
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is the SAI fornulation from Table 1. SAP-BSP is the
BSP- pepti de conjugated (SEQ ID NGO 4) SA

WO 200%s3 on. The first three i mages are ser unP@T/882009/000597
conditions (SF, Day5) and the last panel is in the
presence of serum at day 2. This data shows the

feasibility usi ng the ept conj ugat .
1001941 oot W Eehgri Suriey B BE e O GEaRa B LR activity)
PQT/S@%OC@{I 2915917 an@o@EllBQﬁ®f Qfeatc |To§bJ§TfVIU i€ sbbwn in FIG. 24.
HT- 1080 cel | O cells provide a representative

dfompanizon eéﬂ@d:eblellunutq suefocesrdemanetyeied éhat KoOTRBE Sé*fPS with laminin

SRR oL ALk RSB AT IS AR 100 Nows,

GOBGIFRY RUA FORNEIK N Smd%ynapwcﬂe@ [ QY THEKRGIFRBEE (SEQ ID
cells (ATCC # CRL-1 were plated at 25,000 cells
@é@ 19! |anidn KEGKAFREY RLKFt r$5Q cdPe NA-23)p support serum-free

SR B0 oL T g e camis

GtHatedr B6paat™.i nin Bagitens thd HEPGIMC3Es seltt culturéd dhithe CATIGEZ SAPs
# 30-2003) ppl emented with 1%
;;recmhzﬁedﬁmﬂagtcpﬁmm%pw ay the ¢ells gyredon Eoliegepds)  The

cul ture nedi um was not supplenented with fetal bovine

[00195] Sﬁ{uﬁ{fh&xﬂgiﬁg%gl% REBETIY TR &1 PEE ACESTEORUEHILITRIRINGICELLS IN

exposed to fetal bovine serum
TEEEMICALTS dDEFB&EMeNEDMC wbatde@lmedeﬂ O@e pkilledpimcthe art will

and 95%relative humdity. for 24 ho e
EIPISGIA® B e Sa g TR veR Kb F b BEhgly Gefilled hogein can be

gﬁacgﬁc%& s by ANRItEer thar ﬂ'lUsé @@s‘éld&@d e Thorlistgate dmbodiments
cording to EXAMPLE 2. The pol ypepti des conjugated to
tane p@Aenited for parmwses off ilystrationpaginet BmiteeRpept i des
exhibiting results better than 75% attachmsnt conpar ed
to Collagen | (see FIG 24) are marked with an
asterix in Table 6. The line in FIG 24 indicates 75%
performance of cells on Collagen 1. Table 6:

Pol ypepti des conjugated to SA | ayer Sequence Source
CLS No GGEEXCl VQTTSWSQCSKS Cyr6l res 224-240 *CLS
01005 (SEQ ID NO 13) YG.ALERKDHSG TSP1 res 87-96 CLS
01010 (SEQ ID NGO 14)
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GGSI NNNRWHSI Yl TRFGNMGS nLval res 2179-2198 CSL 01015
(SEQ I D NGO 15) GGI'WYKI AFQRNRK mLMal res 2370-2381
WO o820 (SEQ | D NO 16) GGTSI Kl RGTYSER CLSPO1/02509/000597
(SEQ ID NGO 17) nlLMal res 650-261 YGTDI RVTLNRLNTF
mLMal res 245-257 CLS 01030 -63 WD 2009/ 099555
PCT/ US2009/ 000597 (SEQ I D NO 18) YGSETTVKYI FRLHE

*Wihat B3med (SSEQ | D NGO 19) nLMyl res 615-627
YGKAFDI TYVRLKF *CLS 01050 (SEQ ID NO 21) niM/l res

139- 150 YGAASI KVAV SADR CLS 01040, (SEQ | ;. 20

ml-Mal A&%&@%f@hﬂ%@&:@ﬁ@%@é@ﬁ%n@&n@f%ﬁ@é@m cells,
I D Nanm o - CGGNGEPRGDTRAY BSP-Y CLS 01080 (SEQ ID

NO 38) YGRKRLQVQLSI RT niMal res 2719-2730 CLS 01055

(SEQ | Bobﬁiggzg cell culture article having a substrate, a synthetic polymer layer
disposed on the substrate, and a peptide conjugated to the synthetic

polymer layer,
wherein the peptide comprises and amino acid sequence of RGD;

culturing the undifferentiated stem cells on the polypeptide conjugated to the
synthetic polymer layer of the cell culture article in a chemically

defined cell culture medium;

maintaining the cells in culture for at least 5 passages.

2. The method of claim 1 wherein the synthetic polymer layer is a swellable
(meth)acrylate layer disposed on the surface of the substrate, wherein the
swellable (meth)acrylate layer is formed from a composition comprising a
carboxyl group-containing (meth)acrylate monomer, a cross-linking
(meth)acrylate monomer, and a hydrophilic monomer capable of polymerizing
with the carboxyl group-containing (meth)acrylate monomer and the cross-

linking (meth)acrylate monomer.

3. The cell culture article of claim 2, wherein the carboxyl group-containing

(meth)acrylate monomer is 2-carboxyethylacrylate.

4. The method of claim 2 wherein the cross-linking (meth)acrylate monomer is

tetra(ethylene glycol) dimethacrylate or tetra(ethylene glycol) diacrylate.
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GGRNI AEI I KDI LM 31 CLS 01060 (SEQ I D NG 23)

c- KGGPQVTRGDV FTMP-NH2 VN CLS 01075 (SEQ I D NO 39)
wWORERSMISSShort FN CLS 01065 (SEQ I D NO 11) c- kA/G09/000597

TGRGD S PPAS S -NH2 Long FN CLS 01070 (SEQ ID NGO 12)

[ 001931 The attachnent of the Hep&/ C3A cells was

det er pi "Eng cel$ culfhr@artyie of AXinC 2, twhefss dig hydriephitie genomer is

CytoTox 96 Non- Radi oactj ve it

21730 hvehTOBdD RaveEeRE e ae R i AR e: <

at t achedyliRxytepyuhdbics14¢] Qfl@@ﬁﬁ(yetﬁflltat’.fyl:ﬁé lhmuylsz pyrrolidone,
in culture, the cells were vigoro sl}/1 V\ﬁ ﬁ? t\f\”e lvcol
phosphatdé(eﬁ‘éfhf‘%glyc?lg/g@ﬁ qites meffaCryial: AU FEY % AT RE°
lysi's bufidtgy eftel mkihdéryRfRbri30uHBEbhAGinithyB 3 Gnéthdcryllamidapropy!-
to rel ease " | actate dehydrogenase (LDH) enzyme from

the vi afMENMs that remain attached to the culture
surfaces. The biological activity of the rel eased

| act at e dehydr ogenase enzyne was msasured Vi a

? ?Z?nr bgglfcl%cgl}l;pqﬁggnarphg]élgn%@r@m g%o Y voﬁume of the cross-

PCT/ US2 %ﬁ(n@‘l%&?acn[l&@ iln%ﬁ&méfhs tmmy gfupQonfalitng

esti mated number  of” viable cells (absorbance of LDH
act i vi t ypetbfacrelams masemerigahe hydsplilicanonsmmes raboyty &g ehyto 80.
TopasTMis shown in FIG 24. Conparison of the cell
cul ture surfaces denonstrated that Corning SAPs vvith

[ am nin epti de sequences KGGEXKCI Vi TSV\B(%CS
| D NO7413bhe he p«mﬁmﬁm Qriyrrin thspes!lp EIC%SSE S or mére fihes.
KYGSETTVKYI FRLHE (SEQ ID NO 19), and KYGKAFDI TYVRLKF
(SEQ I D NO 22) support serumfree attachnment of

HepG2/ C3A cells > 75% of Col | agen I and eat ﬁlér
Cel | BBndfheymethadeficlaim toyheremhe ghemigdy dp e medium

HepG2/ @dgrn%?lgés%agig b b RS é?gwfhhfgctgpz{rﬁit%s%ﬁg growth factor-pBl1.

9. The method of claim 1, wherein the stem cells are human undifferentiated

stem cells.

10. The method of claim 9 wherein the stem cells are human embryonic stem

cells.
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exhibited simlar cell norphology as the cells
cultured on Collagen I. [001951 Thus, enbodi nents of

WEYNBIFFC SURFACES FOR CULTURI NG CELLS | N CHEVI/C8200%000597

DEFI NED MEDI A are disclosed. One skilled in the art
will appreciate that the arrays, conposi.tions, kits
and net hods descri bed herein can be practiced with
enbodi. rectl lscubiteedartitlkacomhpeseg:di scl osed. The di scl osed
enbodi-ments are presented for purposes of

I |1 ust aatibspratetiingod shdfadef ati on. - 65 WO 2009/ 099555
PCT/ US2009/ 000597 What is clained is: 1. A nethod for

cul tur bRGeRablé %ﬁhﬁ§£§ylﬁ&ﬂﬂ§'é§tdhs%65&1f orbhgishiffateasTithaéitdirate,
stemcells, conprisin rovi ding a cell culture

article haviwhgrein thessvallab (rr@ﬂs)ywhéqhargerpélfqm@d Fonyér

di sposed on the substrate,. and
t he synt het F&™P B%fj%ﬁ?m%%% a5 %OE %- O?ﬁ C&ﬁg nﬁ?@@?gh}a&ylate
conpri ses aptbnafient aﬁsﬁllﬁlﬁﬁ%gﬂém)&fyla@lﬁnono&wrl and anlgydrophilic

the undifferentiated stemcells on the ept.i de

conj ugat ed fenpREr cagableel palyperizing Pithd %P"’I Pxiflr%‘)‘&’é?‘i’malmng
culture art thef Le

medi um mai Kr?lgt?%écgyla}ehe c&g@%lxﬁh%ﬁ{otwuﬁlgq k & %cg}gst

5 passages. rrﬂ)noilﬁa:e; andt hod of claim 1 wherein the

synthetic polyner layer is a swellable (neth)acrylate

| ayer dips jif%aféaletofhufaﬂﬂﬁ@l gfou thbdqu group-containing
vvherelnt able (nmeth acr atelayer is formed
froma conp@mnpmn of Biepryeln (ale rpigte pyer.

group-contai ning (neth)acryl ate nononer, a

cross-linking (meth)acryl ate nononer, and a

hydr ophi i ¢ nononer capable of polynerizing wth the
cd2.boxThe gaslbuthure rattia:ilmbfkgaiﬁrrrm Jhylareinlt evelmbbn@netipladrylate layer

the cross- net h) acryl ate cel |
cul tur asa?”c‘?%‘l‘ ﬁ’r&?gm algr fogten z\]ﬁ’e‘?’%"f:ho%éw %eé’r%’é’%f/ b and about
group-eggqpit ai ning (neth)acrylate nononer is '
2-carboxyet hyl acrylate. 4. The nethod of claim?2

wherein the cross-1linking (neth)acrylate nononer is
tetra(et hyI ene gI ycol ) di nethacryl ate or

t %r a( th Xel? eitu‘%e YR 12 OP I8 }(L%l?e'rein'tﬁg swellable (meth)acrylate layer

has an equilibrium water content in water of between about 10% and about

40%.

14. The cell culture article of claim 11, wherein the carboxyl group-containing

(meth)acrylate monomer is 2-carboxyethylacrylate.

15. The cell culture article of claim 11, wherein the cross-linking (meth)acrylate
monomer is tetra(ethylene glycol) dimethacrylate or tetra(ethylene glycol)

diacrylate.
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WO 2009/ 099555 PCT/ US2009/ 000597 5. The cell culture

article of claim?2, wherein the hydrophilic nononer is
W@ eleosds f rom t he group consi sting of hydr oxyr€TyE2009/000597

nmet hacryl ate, hydroxypropyl nethacryl ate,

2- hydroxyet hyl acrylate, 1-vinyl-2-pyrrolidone,

IR T e e —
or 3- syid Rt QoA BRIP LA st mﬁf'a}’d)@@ﬁ??ﬁfeﬁﬁ)&y'zlate,

ammonium 6. The cell "culture articleé of claim’2,
wher ei hydrpxyprepyl andshaorylaten®-hydfoxybthytawglete, [Livikyliypyrrolidone,

(et h) acryl.ate r.to the. carboxy group-coptainin

o h( aSX RS BRI R ¢ meag Pl e en Rl SRuphy e o
about methl &flet Be@lerylate dhesHBS Oy 18fm&h AL MnkihadhB5Riddpropyl-
the cells are passages ten or nore tines. 8. The

nmet hodaimogiugi-m 1, wherein the chem cally defined

cul ture nmedium conprises basic fibroblast growth

factor and transform ng growth factor-(31. 9. The

met hod of claim1l1, wherein the stemcells are human

uriti f f Eieeerllli cailteek arsitierofedimsl 1, dberelihtherratidad vwlutié,aifithe cross-
9mhaeinthe£tancals are human enbryoni c stem

cel | s. migne (Resthingoylefe grmmseto thssathyry @nsprcontaining

cel | ' hSiRGhiIR SR i

o f acs MRIRIAE] hihEmeE GRS bUDPRIT ARG SR Mo Bbou

t he sul(-4@t» afout b@-99ubstrate, wherein the swellable
(meth)acrylate layer is forned froma conposition
conprising a carboxyl group-containing (neth)acrylate
nonomer, a cross-linking (nmeth)acryl ate nononer, and a
hngdr opitid defl cultfFEle GRRRRNE 10(WhpRIY IR Thifd BE velubte, b'@e cross-
car boxyl group-containing (neth)acrylate nonomer and

t he crigddng (math)agrylae mopamey (athe carhony BEPUP-eaniaining

Pept | dfcRRHHAR] fdnbefioGRE ROSYhNIE BihoRler iOSHAR PR 1o 0.

group-contarning nonomer O
(nmeth)acrylate layer. 12. The cell culture article of
claim1l, wherein the swellable (nmeth)acrylate | ayer

19. The article of claim 11, wherein the swellable (meth)acrylate layer is free of
polypeptide crosslinkers.
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has an equilibriumwater content in water of between

about 5% and about 50% 13. The cell culture article
wotooelogdsns 11, wherein the swell abl e (neth)acr yPEr/@s2009/000597

| ayer has an equilibriumwater content in water of

bet ween about 10% and about 40% 14. The cell culture

article of claim11l, wherein the carboxyl

g20up- dhetcall nulhge attivde by elainy I htwehareinahepeptsle comprises an amino

2- carboxyeth | acr t 5. The cel |l _cul tur | cle

of cl aPfidred %%Pﬁﬁal%%@/’%@l)é“%ﬂgﬁﬁﬂ@al( mf)atw ere

mononer is tetra(ethylene glycol) dinethacrylate or

t et r a( BtiHgh EWegegOYOSP # diacryl ate. -68 WD 2009/ 099555

PCT/ US2009/ 000597 16. The cell culture article of

cl ai m 1iis antistegénofithe Shydr ophi | i ¢ nonomer is sel ected

fromthe group consisting of hydroxyethyl

nmet haciy @bel  hydr oxypropyl nethacryl ate,

2- hydroxyet hyl acrylate, 1-vinyl-2-pyrrolidone,

di (et hgh@meagisisddpenéérily angtoagive oEbibAGmyli@imino acid, and

acryl am de, ethylene glycol nethyl ether nethacrylate

or 3-s Ut*aﬁ@@fn@@é{_érﬂ'eﬁ@)f BYY nativeRd bashimciaaaRs ag ! -

amoni um 17 he ce culture article of claiml11,

wher ei 'Wftltﬂfh rp%%@ ¥;t§ﬁdé elu@s dt MBisCERSFninb B HAYing
(met h)acryl at nomep e carboxy group-contai ning
met h(acryl atfe)ctwnmlmyﬂhattwablhsnmmpdlﬂm dddgtigron@nfege ¢agboxyl

about 1-10 to abg 90. ,18. e

coll " cul tur Euate seridie e EROHE Rk sikdeip S eqgarbony
vol ume, of tRQCEAAS: frorh fikd élﬂb&ﬂ@%fﬁl%cd’oﬂﬁﬁlﬁgmaﬂi)ﬁfrylate
to the carboxy group-containing (acryl ate

nononer to wmomedr ophilic nmonomer is about 3 to 20 to
80. 19. The article of claim1ll, wherein the swell able
(nmeth)acrylate layer is free of polypeptide
crosslinkers. -69 WO 2009/ 099555 PCT/ US2009/ 000597

201. Th@heetll caltire ufteclast ¢laine 1 bf widrainl dhlcompriseelysinehe
pepti de conprises an am no aci d sequence of

Yaai Xaa" Argd yAspXaanivaai (SEQ ID NO 1), where
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nis an integer of 0 to 4, inis an integer of 0 to 5,

li sOorl each Xaa is independently any native or
whr@aiopesss ¢ ami no acid, and Yaa is i ndependenedT/Us2V¢9/000597

native or biomnmetic amno acid Wth the proviso that

peptide includes at | east one am no acid having

functionality that enables nucleophilic addition to a

f 2ée cdibbeslycultye ettjplodf ¢lhimm $ivevheatinghg peptidy somptia¢sean amino

| ayer, erein thefr r Roxy r pup,.resul f&o

e carBARTidiel B YediR Ban kgt Oy P Pape XRmEHSEQ 1D
21. The«yg}hﬁ@ulture article of claim1l, wherein Yaa
conprises lysine. -70 WD 2009/ 099555

PCT/ US2Q094 RQRPEr 0424, The cell culture article of
claim 11, wherein the peptide conprises an am no acid

sequence: . ' Xaar , Argd yAspXaanBaa Xaanivaai

( SEQ |Efwﬁéf§??&§ﬂgﬂ§%ﬁ is an integer of 0 to 4, in

s an 'nQﬁ% of 0 to 5, 1lisOorl each Xaa is

I ndepe den FQ any native or biomnetic am no acid, Zaa
and Baa arg each,independently any native or. .

bi omi netCK e FRACRENGE DK DY HE Ko PSR ARIe G

bet ween atons of their respective side chains to form.
a cycl £ea pst Bapresach wmdeprdgpidy, anyypativg iy biggainpedic amino acid
i ndependent . ' WeJry [ ] o d o
Wih the pr ooy s ey ARl ST bpRh AR 6k Pespeciive side
| east one nahdinetodibrm kicyniiepbitionadfitheopdypeghtideandg
functionality that enables nucleophilic addition to a
free canhoxinterghaenilyodnytieive e bloaiihtic ARk agdy| at e

| ayer, wherein the free carboxyl group results from

t he camagxmk ped@sPthaOmt ?bmpepﬁdé?ﬁmh@@mé@t BnéTRARRRS -

23. The cell culture article of claim22, wherein Yaa

conpri ses | Ywmmmetic amjno acid having functionality that enables nucleophilic
addition to a free carboxyl group of the swellable (meth)acrylate layer,
wherein the free carboxyl group results from the carboxyl group-

containing (meth)acrylate monomer.

23. The cell culture article of claim 22, wherein Yaa comprises lysine.
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WO 2009/ 099555 PCT/ US2009/ 000597 24. The cell culture

article of claim1l, wherein the peptide conprises an
W@rimo99sati d sequence sel ected fromthe group PCT/US2009/000597

consi sting of.

Lysd yd yAsnd yG uPr oArgd yAspThr Tyr ArgAl aTyr (SEQ I D

k%gg ' ThéSAR NS RIRAY FRaS P YA ) ST oS biPses an amino

LysA y&iy A&wﬁl%@&ﬁbﬁ%ggmﬁ%efmﬁm&n gAl aTyr Aspl7
(SEQ ID NGO 6), where Lys4 and Aspl7 together form an

e L A SR AR, AR NS o

NO 7), am

ot 0 9EFIVASR AT REATET (RS AT o

L 4 T, T

(50 | DS R B SR e S S TR ISP
di sul fi de bROHGY, hewCl y<* @nd AspYthg@Mer@brmh AR amide bond to cyclize a
pol ypeptide; )

Lysd yQd yCyrar@pn pf 8rrrplysepsganr Tr yAr gCys13 (SEQ I D

NO 9), where Q/454 and Cys' 3 together forma disulfide
bond tbys§itgGlylesiGipBraAmgGlphsp ThErnpapse P SHE;ID NO:7), where

G yArgd yAspSer Pr.oLys (SEQ ID NO 11);, and . .

DG Y oA IR APy AP Gy ACTaaP Brote b ey clizsapqrtion of the
NO 12). 2%olygdpidesticle of claim1l, wherein the

‘swel | abl e (nmeth)acrylate |ayer has a uniformthickness

and 5 sg;'ulger _ssﬁdl?@ﬁﬁréﬁ(ﬂ?%%fﬁ?}@%ﬁﬁyﬂ@s17G(§EQ ID

t han croneters | €sSs.
NO:8), where Cys” and Cys!” together form a disulfide bond to cyclize

a portion of the polypeptide;

LysGlyGlyCys'GluProArgGlyAspThrTryArgCys'? (SEQ ID NO:9), where
Cys* and Cys'? together form a disulfide bond to cyclize a portion of
the polypeptide; ‘

GlyArgGlyAspSerProLys (SEQ ID NO:11); and

LysGlyGlyAlaValThrGlyArgGlyAspSerProAlaSerSer (SEQ ID NO:12).

25. The article of claim 11, wherein the swellable (meth)acrylate layer has a
uniform thickness and wherein the swellable (methacrylate) layer is less than

about 2 micrometers in thickness.
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