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WD 2005/ 029071 PCT/ US2004/ 029578 HI GH THROUGHPUT

METHOD TO | DENTI FY LI GANDS FOR CELL ATTACHMENT 5
WO-REE0290F THE | NVENTI ON [ 0001] The present i nvRCI/US2I004/029578

rel ates generally to the field of high throughput

screenin @A t
i nvent i ogﬂggl{g?g?q(%%ﬁ%@h %ﬁbiééo Iﬁl\glgmw S

met hods that can be {“o xtures of

single agents and single agents within these 10

m xtures that elicit a desired biological response in

the cell. BACKGROUND OF THE | NVENTI ON [0002] It is

known t hat attachneRELdePENGEAINYENIIONeed a suitabl e

culture substrate 15 that allows for cell attachment

in order to survive in vitro cell culture. Typically,
[00@1]0t €i NSTHepregedt vientitielates Gemdrbliily forthé i¥IdUHHIH MEoughput

surface of the cell culture substrate to forma |ayer
screegingpitlrise dn particnler.dhe present pventéas telagesrte Atgh throughput screening

, J i- | [ . h ..
meﬁggg L% be s ?oa')c}gﬂ;t’ﬁg $ﬁ1ﬂ’§1res i glhglfeealg;%}%rq gj&% %1%1%% a%ﬂcel?c% wté n these

a protern or “exanp
mixtwts thaedlicitl seadesirad bickogidaCspqaiseieihe ceguch as
fibronectin, that is present and still biologically

active in this serumprotein |ayer. 20 Upon cel

attachment (o apukaRoUpBOMHEINyIUHIcEe

receptor-ligand interactions, internal 'signaling

pat hways are triggered within the cell, ultimately

termning. the t f the cell .g.,, survjval
(00FALE”  B:  Sebt col e oib b substat
thatuslod f&elell REIRh&t In ofiePloRURBEE HVidH @elf@ﬂhﬁe.t PyRLIBL Proteins in
n

cells to the cell culture substrate is that,
medip Fumabilize arbitranly wato the eirbge ebtheseld cultwe substiatprtalfomya layer to

: k] - i fi |y and ..
i ELURE L8, IORE AR GRC L Byl Wy eqpment
sucli @ prazeln $ajet] Toipé:aingile) Hyay@ﬁn%mtah%xtrdéeﬂaﬁy aiHde EECHI) protein
tgg} protein that is adsorbed onto the substrate from
such pelibrapeciine it eresspiadisiil diplegieallyi astive imidis svamn aroteindeyer.
UpJanéﬁ SR Fert BEa SWHR%ou ée@]]rkyffz{%ée {é?%&téﬁﬁ%ﬁﬁﬁ%%ﬁlg S internal

~ substrate surface being poor
signelihg patbwayseart itrggeredoelthin che delly eltimasdle deternpiniigethe faté 6f the cell,

whi ch .cel l.s can at h .can be in_the formof protein,
& Holrol AR Ob O GEIAR 1 ey g o Prine svgeiein

confaide@lin tHe maFA i atRR LS tb %&&hllcu%etédﬁﬁra@?g:tﬁat, T Sh&hR %o in vivo

that are adsorbed as the coating on the culture

biolggicplaeccssen, Benalivgpaihiwayeeretaggerédnan-spveifically amcbarbitrarily due to
dj t l. e the culture.surface .
e BN AR OSB3R s o
protefhettatiifadsbied Pnes theGubshaft frdth tHelth&difl caERS &IubiNzdI MR $ato the
it is
media, and thus leave the surface, which further results in the substrate surface being poorly
defined.

[0003] In other conventional cell culture systems, proteins to which cells can attach
can be in the form of protein coatings that have been applied to the culture vessel prior to
adding cells in cell culture media. Proteins that are adsorbed as the coating on the culture

surface can be solubilized back into the culture medium and thus leave the culture surface.
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desirable to control cell fate, e.g., cell survival
proliferation and differentiation, when cells are

~woredospzdoned in culture in vitro. It is thus nePEBEs094/029578

to control cell surface receptor interaction with
[0064]gands ﬁgﬁ?lﬁsq p20sdd'§ 1 surP e &ggﬁésr %th%mahs it is

rder t 2ORtTO ver

desirdHl€toaghiréine]] fatesdg.t abll eul&wau,qrreh&wmmﬂehffaa@ﬁm@ﬁ when cells
pol ystyrene, can be coated with a yner whi ch does
are pgiTitaRGdgR oplyre é’é Viroat it A WHERECCSETE ﬁp vmvéw &el} sirface receptor
E@%h@ [
lnte%ﬂélﬂézﬁlrﬁ rlﬁ@%r? Sg’ ﬂ &b E%glﬁ tv‘rl:to+ {:ﬁ’i dﬁ-an e €. ;Iﬂrl g?decf(?@gélﬂ Qontrol over
celladsfaceihiceotions, hhmtab&e cubumersabsttans sudi ad pmjystﬁiehty, can bé veated with

|.i gands, SU|tabIe to.i act with cell surface
a polgRepylyrl dogsaot pliyn f%ﬁ%ﬁﬁp&@@% YR RSICSSEHTR RECIGHRS pig used in the

cultﬁﬁ' RS MY ch g kfhl%' Qahfidles 6 fn’{do‘h&oﬁéd Eﬂhearbi ng&sorp]tgn of the

i's concept Is known. For exanple, it is known use

sertimy pitotmimmn i Biokagicdlly actakeghgands avitablet iateran Mfl‘dncxellwsfmmceptors are

upon [ e cell esion i

ther iepts i RS oRE B e B P RgeR eiyisppfhe ligands.

Thi§ RERAE kiRRNH SFh kBT, 16 kaO®h td dschlirbiic@eld or algenic acid as a
adhesion ligands. This prevents the cell adhesion

surfagqroating veoam weich gesellasdhesion digands taadeiimgabilized wsingchemistries

resv.l!tgrgge ?a%le c?%gll%nﬁ%%gée 2}%}:&%&3{1@ ccgacﬁ?% a?lgtthes&iqpé%ﬁlgﬂ&i? &efgls This

pre‘iéﬁﬁﬁﬂe &blﬁtdhéﬂ@xh ligaid i&ﬁnﬁ]ﬁb’i@&nlﬂﬁﬁzecf aﬂcbldaﬁﬁ@tlﬁrduﬁ’acé QVloreover,
[0005] It is known to stud g ngn Ilized
the Wa@laﬁ &S%lﬁéoqsmgt gpperttcedpdhesion ¢ A 1ggeseribed igcogending, commonly
kﬂ&ﬁ t s of cel
OWd%gheS|o ?g%%lg&g% Znggﬁg#Qﬂﬁ$g%?é¥@§are required
in order to achleve a desired ceII fate A great

roof{"Cer | ShisiBame S Siduae Mmonp i Tisned pul B Pisd Gog t8in cet
typd AL fbWE ek NEis kB ihak ﬁi&mﬂ%’%@ adﬂlésaﬁrwgaﬁas &l dxtrinsic

adhesi on [igand conbinations to place on a cell
factors| atrcvwreeulr@mnfoamiﬁar t¢ achigpe & degirededell faf@h ds gisat fusnbeg of pelbardhesion

igaffs o Y0 oot SRR Tkt s BunBFA ol s p find e

right @élesdhesioh ligafiicisr RN AkdBesix llgar[lisd:dinlﬁlﬁﬁt‘i@fs?co Rice n @ic¥k Bulture
cell type. This is of particular interest for cells

surfpegyfor epfimaicel ghlgsion for agysp el tyPSe by drastical |y

altering their differentiation state in conventiona

cell culture systens, a prinme exanple being primry
[000G]nmBl | afhetdbrestherelis apmetl irc tHeaart, for hegher thsowghpeedethnds to identify

t art for a statjsti.c erinental  desi can
cellgdhessiocismnts Syl s el o RpIoPuor srll WA o hisds gparbculr
1ntePe%¥ R 8IS Thatlder R s@bivdG ! gy sﬁrli}ﬁ;e W&aiﬁ%ﬁﬂ& ﬁﬁéi'lﬂg"thgﬁ‘ ﬁﬁferentlatlon

to achieve a desired fate for a given cell type

statwn QOOSIDRICEL cRUTES2B0%E, @pgswemmwﬂwng}nmaﬂ mammahan cells.

In palI}ll\éular, there is a need in the art for a statistical experimental design that can be used to

systematically explore the interactions between mixtures of factors that are required in order

to achieve a desired fate for a given cell type.
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[0007] The present invention provides a high

t hroughput nethod for identifying agents capable of
w@emdoziong a desired bi ol ogi cal response i n WhBCEUS2004/029578
- cells. In particular, the 5 nethod includes the steps

of providing rece j ¢ surf ace;

pl aci ng differentgt%@%@%?ﬁgﬁg?ﬁgﬁﬁéﬁgwgggﬁts into

sel ective ones of the receptacles according to a

statistical desjign; and inpnobilizing the m xtures of .
[00&7]ng| e dierresepinvEBLPIOYISS & fghibpoushpe mehpdepr Identifying
oIS A5 RIS LTREL] 476 Pl i, e
methodlinchtieyhe afepa of @sc'n;‘ididg becebtagles &bving apoitse surfatd)@lacing different

. cont%pte cells. The nethod gé o 10 ing%udes.using .
mixgyres Qisinele et fiedveones ‘3‘8 recentaglep acqopdigg {Q f Fiefgical

desigﬁf el imnaﬁbﬂgﬁﬁg He SRS of aage%tageﬁte 94 Be oMt bushaf9! Bhe method

gents I n these mxtures are effective in producing
furthdréndedss rcentactmnmitegingadbilizsipgests with theevhodneedlss @l acquiring data

whighsgBgedt aibadent b pIRIGBHIAT PO T SRt ot A rehod also

inclad RRBine Seflistithl el BT e adgiited Hata o dEORNAE whidh mBtiSs of single
a schematic rifresentatlon of exenplary test wells. 20

agefto @udpr whigh sdiglesa genit ndhetei reixpupy asehiealiyeon pspduging the desired
biolgreliGkipoRLetand AXQHEi QORI Sing  different mixtures of
sPngl etagents. € Tayout 'is created using a
statistical design in which generic factors in the
desi gn each represent a single agent. 2 Q011] Fig. 4
is a schenaticgﬁgﬁﬁgggﬁgggggmnﬁ dfgglﬂg] ate
| ayout conprising different m xtures of single
agents. The layout is created using a statistical
[00@B]si gn iRigvhisaschgmatic raprésantatios of prefdreeddesthghstepcised in the
represent a mxture of agents. [0012] Fig. 5is a
PresCEHBNEUOL- r epresentation of a scenario that can be
used in 30 developing the statistical design of the
met hod of the present invention. %0013] Fig. 6 is a
[00& henat iligrZisreshamatic tipresentatip pt prampleyriest wellshat
can be used in developing the statistical design of
the nethod of the present invention. 3 WO 2005/029071

[00RFT/ US2(GG4/ D AxEBeh@fid febrésetiatidn b a 36 SidlEslais h@@lut comprising
showi ng a nmi xture desi%n for the layout of a_ 96-well
i

diffpyient ré”%@@%?%%’é&le aerry. the layorhigcrentiduamey statistigakdesign in which

gengltﬂcefa'éf&sa%n tht Hésggﬁ/ gg&ﬁ%pf.egetﬁ avélﬁ{glle ;ligc‘ent.

[0011] Fig. 4 is a schematic representation of a 96-well plate layout comprising
different mixtures of single agents. The layout is created using a statistical design in which

generic factors in the design each represent a mixture of agents.

[0012] Fig. 5 is a schematic representation of a scenario that can be used in

developing the statistical design of the method of the present invention.

[0013] Fig. 6 is a schematic representation of a further scenario that can be used in

developing the statistical design of the method of the present invention.
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di vi ded up based on the nunber of factors present. 5
[00151 Fig. 8 shows a 96-well plate |ayout created

whawsa2om a statistical design of the spreadsh€BUS1004/029578
Fig. 7. [00161 Fig. 9 is a fl uorescent m croscope

0ol Sl RS R SRR R oowe

platEﬂ@vel@edh&n@@anéﬂo@n Pll@ 6,Svigergihapé tcﬂﬁl fldie velusledh a well is
count vs. well : obtalned fol | owing analysis of the

lelﬁ?(tFlbb@S@éénthﬁdg@lheﬁo agtors prgsgfa81 Fig. 11 is a graph
of Ln (cell count-no serum+ 1) vs. deviation fromthe
15 reference bl end obtai ned usi ng a m xture- nodel
[OOEB]aI ysi Figf8 shotve arsstwdhplat©hybuigseated bked ol Qlstatistieed design of the
h of Ln (cell count- 10% serum + 1) vs.
Spreaémea‘tm&g fromthe reference blend obtained using a
m xt uxe- nodel anal ysis of information fromFigs. 6-10.
20 [0020] Fig. 13 is a spreadsheet show ng a
[OOFH acket tEig¥r isaflusteatins triicaisecimihlgagefocﬁ flubtescentiangheledodells attached

o tucisiitts &-FelT e YA Eod o shaBdi e e - 13, 28

DETAI LED DESCRI PTI ON OF THE | NVENTI (]\I [00221 As

defined herein, "agents" are growth effector nol ecul es
[00tHat bi ddgtld ls:élgrap od il megieil couat vhavedluNe.jopsgined following analysis

n n liferation or maturation of target
Ofﬂgée’%fcggsgrﬁé @éa gér.l F&Eg [

anpl es of suitable agents for use
in the present invention include growmh factors, 30

extracel lul ar, matri x nol ecul es, pepti des hor npnes and
[0018]; oki ndiig- Y1d®2 S1riod Lngicall cowfain ssrimobi vsi ¢ %ﬁwn from the

refe?a}fc@ Heﬁh faﬁmﬂ %El'ng %qnlgﬁ{l%'-rﬂo nﬁalggig 5P gﬁ@%ﬁ om Flégs. 6-10.

ymer t at can Serve as a et we tur
surface and an agent. 4 WO 2005/ 029071

[OO& f US2 4/ 212 grgmpﬁ}kﬂ?ipi(ga -C(Ojlzliflfflj 0 égr%%%é evi%’ggnmfrom the

mobi [4*

refef@iRe %Ien@ %bt%ﬁﬁﬂtuﬁ a thix@rre- Iﬁé%ﬁﬂ?&g 8¢ Iﬂﬁnﬁ@ioﬁ%ﬂﬁ Flgs 6-10.
i mmobile on a cultfure surface, such as a well surface

or the surface of a scaffold contained within a well.

100301 ? e “eri?d® EOPEAE et g R PTaR e P EIREpROGRAPILSE for e

1ay&¢tb§§96meu|ﬁ]ﬁbrect 5 coval ent attachnent of the agents
to the culture surface. [00251 "Factors" are the names
of the variables in the experinent, and represent the

[0021] Fig. 14 shows the identity of the factors in the statistical design in Fig. 13.
DETAILED DESCRIPTION OF THE INVENTION

[0022] As defined herein, “agents” are growth effector molecules that bind to cells
and regulate the survival, differentiation, proliferation or maturation of target cells or tissue.
Examples of suitable agents for use in the present invention include growth factors,

extracellular matrix molecules, peptides, hormones and cytokines.

[0023] The term “agent-immobilizing material” is defined herein as a biocompatible

polymer that can serve as a link between the culture surface and an agent.
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things that the experinent changes fromone trial or

run (for e.g., one well) to the next. In the present
w0 poosfozdoon, “factor™ is a generic name for a sP@US2004/029578
- agent or nrfofe of single agents. 10 Factors are

007 R85 B s

rendeShrddigeit(s); @b , BRsitl rd:ffec@is nttdédubaditimobiléon & calfure surface such as a
experinmental design that assists . the user in fin

Wel]eﬁuéfé?ﬁ)‘?frfhﬁ pyFacgfol a@caﬁelémoata%ﬁdr v g vgll eThis reaetlerrgﬁnded to
enc %Qﬁ/% aﬁ&ﬁg{ij&ﬁbt‘ '&1% SHLEOMRS well as dlrgct Pr indirect

|caIIy I'ng o experlnents nee
covztlentatthcrlmvem of ﬂﬁtagequseethemﬂtutmsmfaee present invention,
a suitable statistical design is generated using
generic factor nanmes which represent t he agents being

[OOitSESt ed. fhgode ?egﬁe il e thel vAhBIes | I?ﬂ‘l% |e§]f)erﬁﬁ’ent &ReP@sent the

e anounts and/or concentrations of actors or
thing$hthnt the nxﬂzminwm vlmntgd fitom vhetrat brain (ﬁa*rmgr nore welt)/to the next. In the

concent. t he factor The .desi gn al.so .
presp GRS s P! R eH RN 35 AIielh AP OF Qigre single agents.
FacloXd9E b&ﬁ'ﬁfn@ﬂ abdoREn SRE Gistaristitr? desl Bt RinmiFerht haglres f the
and the levels thereof to test, and each corresponds

expergnentsi ngle wel | on a nultiwell plate, for exanple.
The experinmental runs can be mapped to wells on a
generic multiwell plate. [00271 As used herein, the
[00268r M8 " fRextikti R DeBipn™, andbfingd ﬁeﬁe[rﬁﬁtaﬁd:xperaﬁa{tsl desighleat assists

25 addition to a surface or, other. suhstrate of
the ¥sgnin Ffing 2 grabipatian e AduPabErarr R B;P ifARiRsY logprpduce the best

experﬂﬁerﬁﬁvo%lt&%{ Qﬁﬂgtﬁ%lﬁ P‘fé the B&ﬁlﬂ&dof"i‘: %Qﬂﬁlgﬁs needed to achieve

agent -i nmobi ' zi ng erra e., a bioconpatib
thatb] ey:nmf )In tE@preeenaqueaﬂ,tloa, $smfabt€estaﬁst1aalrdesugnus gemeratmi using generic

factgq%]ag}ﬁs r‘(@“‘ik’ﬂ %ﬁ%@%ﬁ:ﬁg ég%‘ﬁ{‘ g 1%% ?%Eg?it tﬁ[&% eglegtqgnc Ydes rfac‘?orelevels that

can es 12 arh BRRO bhd/&i ddth cePRAtRIrs I tREPSACIIRs GAHR! f be 30NIPRAd the actual
descri bed above, the present invention relates to a

amduntyrandflo)r g@rg:krpmtwmetq{dﬂe factsns.i Ghadesign dlsp mghwesexngpatsntal runs,

o RO ek BSOSk cbSABRLEE PRl e e

therb 66 s Glné BadhddomEpandib talkigs]s wiell e mpltidedindate, for example. The
different mxtures of si ngl e agents into selective

expgiaentgrupheanhsdased te vells Oarapgsagne srudtiwelhplats i cal 5
WD 2005/ 029071 PCT/ US2004/ 029578 desi gn; i mobili zing
the m xtures of single agents to the culture surface;
[002370 d c ontfecised heteng the tenmlb i“piezreehtmgmﬁ tand Viprtekiraated” whfotsgo the

e nmethod further udes acquirin
ad0fiQptd AsTEeer OREsHBRTAHER! BRGIGE Exlios Bbistnide gy involved in
the EARIAEHEN BsdRentiP orARIdaTHh HeN@eMbinfilobilizing material (i.e., a
biocompatible polymer). For example, a surface of a microtitre well can be subjected to
amino-plasma treatment to create an amine-rich surface onto which the agent-immobilizing

material may be coupled.

[0028] As described above, the present invention relates to a high throughput method
for identifying agents capable of producing a desired biological response in whole cells. This
method includes the steps of: providing receptacles having a culture surface; placing different

mixtures of single agents into selective ones of the receptacles according to a statistical

-5.
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m xtures of the single agents and/or which of the

single agents in these mxtures are effective 5 in
w@emdoziong t he desired bi ol ogi cal response usiPQI/US2004/029578

statistical nodeling of the acquired data. 1In one

desi%_@f}rr eo%élz qﬁ)e% ﬁqggr%?{u%%t o? ﬁlélg e? a'cﬁree gsv\‘ﬁ%kge 8191'&{:? Is a‘%: A ?ng contactmg the

imno®ilzed ugstityalth tiealholétdlfse Mpahhathod furtiee hﬁclﬁ@és%gﬂmﬁg data
cell proliferation and conbinations thereof
indieagiys of thesdegisedkhiplogigakisenaase in thescorlrar@taﬁdfellﬁaﬂtndrﬁerar@r@gg which
r
mlxg%esslsdr ﬁn P%Eérﬁs eﬂfd%\)r d}ﬁﬂ% 5 i nbé(lgr}glg % 131& % e?are effective
in peodecikp dm‘desifett blOR))gﬁﬂDﬂeepOI@G Qvikig ﬁtfsecal Onodﬁl)rhg@lﬂ ItI&Sacqulred data.

that . bind_t ceI eceptors or are taken
In ope,desirgth emb eﬁl e§1r F&e@ar%pgnmar Ea arlgrtedrfqee the

follo?;b‘iﬁ%.J &l adhgén%{ %ﬁl?mr{rﬁ'fq Q8 dilpfe ?leféfizﬁfoﬂt éé?ﬂm? ation, cell proliferation
matGration o ese cells Inc e gr owt actor$,
and exhbmedisuthereofrat ri x nol ecul es, peptides, 15 hor mones

and cytoki nes, of which there are nmany exanples. It

can therefore be a tedious task to find the right

[ooyl] owt h efd REeéied Aboel, AV k&Y LieatRi IO Rd1e ABSnth Gre required in
ace on a cell culfure surface to achieve a desired

ordcu:écr hehiieaeen desiredieelfi folen Acgieht nuppber ¢fanaeth affestqss erdmown. For
exalkrﬂv e%%{wgfg J???CIIIC\)O/I'EIE%Q eesecg%t céc, E)te%eei{ %lrga%él ?%/c%mog% ngare ?a[lien up through

ion agmﬁéls of h‘aispé‘i'tat mdtregﬂﬁiteslher satvibia)| dffereatiaties pftﬂﬁ‘érafl@ﬂi or
iven _cell type [0031] In preferred enbodi nents of

mat'?nagorr@f thste csils ielndp seavshifagtors e Xirenslluler matrbemodgeules, peptides,
horribii Iaﬁd %Efﬂ]@s A FhEAUALE 'ﬁf% ﬁﬁaﬁmgﬁl erg ef d %g tidtefore be a tedious

agent -1 i’zing material on"a cufture surface,
taskgol €ind dse tighe graveth reffadbeosgmw&ceffecttbr cambihsthonseb Iplave bhiarcell
t he contenpl.ati on of _t sent ntion that
el piReo grhiey e red bell GRLER Stivan Sl Db adoar bed
onto the culture surface. The culture surface to
whi ch the agents are immobilized can al so be a
[003¢ af f ol d’hepresaitrincention sélves & eed iex:tbpaﬁdalyearoeidir{go‘bsﬁi]gher

N N S R e S ——

a glﬁd;rlr(feﬁctepelz whi ch can be am no-plasna treated so as to
create aminated surface 14 onto which
agent-rnnnbrlrzrng material 16 can be attached. As
[003‘1"(’])len toi mgge(f‘{rlrézﬁfe%bodﬂ}léﬂfg &r'tﬁ& gﬂgthg% bt &1% Qﬁent invention, mixtures of
singhd apeospad cdakentip ir_mmteblhﬁed/@ a2 00genD-28Mobilizing matenal on a culture
PCT/U 2004/ 02957 as been_ coupl ed to ami pated
surfagey suchas fhe reggnia %Jg ai% is alsqy dfeél witligt ge %ﬁergpgrtmn of the present

inveAtdn ﬁlat ﬁﬁﬁuﬂa@ oF Liabk ¥ &Y @in%;&é(ssimspﬁsbf%ﬁ%rﬁ@the culture surface.
agent -1 nmobi | i zi ng naterial

The culture surface to which the agents are 1mn10b111zed can also be a scaffold contained

within the receptacle.

[0032] Referring now to Fig. 1, a preferred embodiment is shown wherein receptacle
10 is provided with a surface 12 which can be amino-plasma treated so as to create aminated
surface 14 onto which agent-immobilizing material 16 can be attached. As will be described

in further detail below, agent-immobilizing material 16 is preferably a biocompatible polymer
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[0033] Wth reference nowto Fig. 2, according to the

present invention, different 5 mxtures of single
wag@szoar e pl aced into the receptacl es accor dPEUSHOH029578

statistical design which will be described in greater

whig% a%'tblseeg S&P#‘d' toanti 1§%¢suq?ace lglmlgli’txst{uh & 11$ %?EO e#a'rggﬁgs?ha?. g.,20a-d

are dérirablyeondlehtlycieanstatized tb@gentin@nebilinig reasRAldiel i on
conprises single agents 20e-h. It is noted, however,
that nmore than one receptacle can include the sanme

[00 ﬁ?é ol a{th ?ﬁ@%ﬁéee% {1001'4“ %r 2@%&&0%&% {ontthg g?esia%t 1{1vent1on dlfferent

mlxagesndf sitaje dgane ake plasdd intetlefbegtacdes chidampy 11091 mtlstlcal demgn,

desired cel| fate when_surrounded by a cert
whigly )} B d oGRS T da@éﬁl?eéowa#cﬁ %%ﬂafp RS 2 BRE oggv@ﬁlﬁwn of

agef@%0a-0 M?e @?trdgl‘étl'bé GHERG: fm g& L ﬁ{)ﬁ E&’Bng,ﬂ? bl%‘(l'Ongﬂere the

esire at'e when surroun
conposiiom ad)mmmseefsmghaeawsts 20kdr. ekt a3 moted thowmsrb]d e Irufre than one

b fit.t vi de an [ fer osi tion
reccptitty b studafi e Bt SBRt ettt iLisFhi Wi RRTRE Rty ation of the
pre@ﬁﬁl‘tﬂﬂeﬂﬁ@n el a g@ve I2e@nRLy AFRNA §o§9vé"éﬁ’&t be %‘hl@hﬁ% Q@esifed cell
different m xtures into the various receptacles

fategghen suirpnded by agereipspmbanatipaseipibertagenfs, awidthajrthis saige agent may

havg é?xﬁ@%@ %ﬁ%%t ny)\/le%fh ct\Mﬁo lcﬁlec{filjl%g d%ﬁred%%ﬁ %tg v%lr%g ﬁn%gg%iea bya

are cap ab
difftdant @atintidn if ofawl, caierefoe@ powseldibe dflben@mnb pedvede an agent in
cells. A determnation as to the effectiveness of

dlffanevtewrrm0§@fle%wah otheg agrnds t assessdhergicbfeglye Reteriing ﬁgaﬁn to Fig. 2,
onc U5 1S SRR RO o5 DORRG kbl 1
accardnerto astatisticatid¢sign, SmselndatmescHharb eontacted vath wholagells 22. Agents

hod udi n limted to
20 Qi st 2o Hb e PP ISP disine ane P8t T e desiFedtiglaica
respRSEM the ¢RBRMAd AL CATdeRInIANiIdrCashtb ¥ effscive@IPEEA §iveh mixture of
the statistical design w now be 25 described in
agefitg ot bicsingle aganits wikihdhe mmgturmatpﬂmtu@lha fedixgd Fﬁﬁsyon® in the cell-type
10 ar.e.shown ond to th
is ofgERREEasEh ot e R ANl g SR GRBKN el feq wing methods
inclG @B Hus a6k 1hitédSinfinithoc3 et healistinsnalysls? mi&sEdpgvdt firittional
Fig. 3. it is one aspect of the present invention that
assa¥he identity of single agents 20 or m xtures 18 in
Figs. 1 and 2 are represented by generic factor
nanmes. The factors are the variables in the
[003Hper i rrﬂtdfemﬁ@nb@ﬁaﬂgsl:ﬁm @x@Eati dthastaﬂttmahdésuglﬁwgl na@y be
0.are re sen t|ve of t ten
des%rﬁ??a M ’E e&%‘f éﬁé@%}mf’ﬁ ﬁﬁ?ﬁt@ & 3 FefcRe 8 1p greewn which
corré§honll o fHRiveel R %2R %—wgl??ﬂté 04f 8%ig6- \Jvell Eﬁt@%lc]o #eRed of rows A-H
generic factor 2 is CollTagen Ill, etc. Each of these
andfcabinms - KamAbshosarnibifg @ . itiistone aspecbof tio peeseiit invention ikt the

1dent1%y oP r11§’glié gge%%snfd grt r?nxtureé 1853 Fggosr 1 tapl(? ZI%tlrea }e%resgl)(tgaj Ey generic factor

names. The factors are the variables in the experiment.

[0035] For example, as shown in Fig. 3, generic factors 1-10 are representative of the
ten single extracellular matrix proteins indicated in box 28. In this example, generic factor 1
is Collagen I, generic factor 2 is Collagen III, etc. Each of these factors can be combined

with one or more of the other factors to generate mixtures for the plate layout.
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7 WO 2005/ 029071 PCT/ US2004/ 029578 [0036] Wth
reference nowto Fig. 4, it is also well within the
w@omseeprat i on of the present invention that PEEES2004/029578
generic factors 1-10 may each represent nore than one
agent. For exanple, as indicated in box 30, generic
factor 1 in this exanple is representative of a 5
[0036] xt ur e With Cefeteage notv tadidg. M, irioakee twiell; witien ¢id contengilation of the

2 is representative of .a mxture of _Colla enIII and
presgpt ipyrRbtop;that thise sepeiihiagtors fddangesnshirepressit Bioge bap one agent.
r r
For SkhpiB! doinBCaERIPLEL 0, dnblio PR MRk fmbRIL Apfeskilative of a
leﬁlI‘g sf Collaped I@ndviFﬂbronmmb gembe&cfactbeﬂ 13/\nepfesereﬁtenreecvf@ernb«wre of

he odj ment shown _10 in Fig. 3, erein each.o .
cotlgagre i 8 Y Egreoto Batedhohdensiie HOGrT pReTaYRIY by ombined
wn@otﬁbﬁ/geﬂens PRI Bidhte cORBRRImARISH RV SRR TRIdueal | Y

in Fig. 5, a scenario is presented in whi ch t he tot al

fluid vol une W|th|n receptacle 10 is divided into ten
[00 u\%lel | %lﬁg Lﬂ?‘gl dg%qﬁbggﬁvr}ﬁ%rgfe\g%gzle (tgglbeaembodiment shown
in Fgd. Bg{vﬁe@ﬁﬁéabﬁ bf géne’sthifabl%ﬁI 100 cbhiegRnds Acd Ghgle abentSheWven

in Fig. 5a, in case 1, all ten factors are present and
conggnfratigy f actors occupy a fluid conpartnent 32. The

overall factor concentration in well 10 shown in Fig.

5a, is [10/10]=[1]. This provides an overall
[0038)ncent rAxd shownach Ematicallydq iy &, estertatio[id prepartednml which the total

5b. re resen s,a different well on.the same
ﬂmgxg%eaw&rna %cepfﬁs Eﬁl&ﬁ% od i tepiequal olme empiuentsd2. Each
wellzaf 2 SHNWE fpﬂdf@nﬁ&”coﬁfalﬁ he télefﬁctt)%c(te%; Sl €afin® 8P h subset of these

Again, the fluid volunme is divid into ten “equal
factowsnpesrshowntis F32 Sa) m ass b, 4l tenifaators afepresant aed plf tanefactors occupy a

b TR o o R G54 i 5

[10/3OTAPEY. tTHian%vﬁfe@ af@vefalll doaentithibhl oft fAcsileqlivalut todll Bper well. Fig.
rather filled with a "place holder"”, such as nedia. In

5b repregents fmilﬂferqglt wisH, on thesame Qpavell plate: &ir cxamplentln s @iﬁlatlon (case
I

2. 848080yl AIRCBIHE 5, S 1O i gt oo

equ{ll&oﬁipaftﬁﬁh@BZDén cusd 2,.whidnex faveer & predede tthe fluid compartment is filled

Wiﬂgg’gcentratl on in case. 1 | t equi VaI ent to the

S Nn
fagter. fHQWeer.dB asshe ke i o ? thedgr yolymepquypartpieats argnot filled
wittP4) Fac’?di‘bﬁﬁ'a%%er E‘llehhﬁtlpﬁ esieed hdlﬂe\ﬁe R8s nfeaﬁ tIHtCQAe 2 of Fig. 5b,

concentration of the agents in each receptacle can
the dvdrilefagtor codemtretien eqluais Boiln Tﬂmmffofe thedvermdlefagpr tcmeentratlon in

the Wgﬁc @nt rat Ingc é?}dfs ZO% %ltcgé)%}ggftﬁﬁr %(S)tﬁg A 1 fS cgp:rt ca)ﬂaci%a%on in case 1

is n¥HqEafeahto B be&ANl fagtoS édHEbRratdnGalchade NTherbo8 el omSembodiment
the sane between the wells. [0039] Wth ref erence now

of thepresegt ingentigm theciota) coneanitation opthesapnte th wisbregentacle can be
diffERES Cintl Mbtfeover, in both case 1 and case 2, the concentration of a single factor is the

same between wells. For example, the concentration of factor 1, which can represent a single

Collagen I ligand is the same between the wells.

[0039] With reference now to Fig. 6, another scenario is presented wherein specific
consideration is given to the surface chemistry requirements. In particular, in this scenario

the overall density of factor 1s kept constant from well to well and only the factor
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consideration is given to the surface chemstry

requi renents. In particular, in this scenario the
wor@sabdo7density of factor is kept constant frpoT/we1004/029578

to well and only the factor 8 WD 2005/ 029071

con RS HeheE o i RERELLIEDS I Boebilin RelbRiREpiq ora

factbBcih®e dfdemedhh (el tewellf hurreask helltias W samduthog@ehfactor
well has the sane anpunt of factor immobilized

immppdizgrioveral. 4gshay i e 0, the tatplflyid valume pregeny & g given well is
diviﬁ%ﬁ%&ﬂﬁse#l 91% grga%ig%g)@r ér;\g%llétr? sspr)ggeﬁfl g&e@ @?ﬁﬁé § ocﬂ" irﬂﬁhclty, we can
assusnaahi (metfycton/@neepbnﬂs tif,@nd:r@nglb apetngitiongh 0)]116 present invention is not

corresponds, to,one sin gent, although the presen
limifqdytg M5 gigation fshqvmﬁnt 8 @ aliies faﬁtqra 04 WyRsenAGnc fhgverall factor

conédhtli cﬁﬁls [#0A O]L?J HEsd We}aﬁrfgct&r t eﬁf(‘ﬂ]éf F fa?tor per well. In

over a actor centration equa 16710 =
Fig.a&b, ongriaielouf afthotendariasate ptasont, ot tha]?luf(hmlmne Barof each of these

1. .1 Ei g. only fiv ctor .
five fiesors i BenmSisie: d6Be Totumee 3100 rectins BF tiskin o6 . 6a.
Confséq'h%nﬁ}aQﬁ@é@rdlﬁfa&%@c&ﬂc@ﬁ@atfé}%ho%fn g Ve i @1%953%?6 &fthat shown in
each of the factors shown in Fig. 6a. 10 Consequent]y,

Fig.ttadony tatal icpndeawatim afdhb@ator st vislls Adwreions, miqpe egtbadiment of the
t
prest @B tio W o f bt ool etk Bpftnisthpsome. Based

on Figies, &daa @ s@mtthafwHehas thy @&eall fidivtedht@irativhés éddisaht between the
concentration of the agents_in each receptacle is the

wellsshewn 1pga apfl the e saowe in P, thg sopeeniation phafingledagigscan be
dlffér%‘?k BOR e?i' sk JRHOT 1 %@a?ﬁ&ﬁ&rf %ﬂpﬂéf«%rémfﬁ%%&&w]a%ﬁh%@ﬁy be

Fown TN f he wel T "shown in ,
repremntaem bﬁColhagenﬁ the smxrmgh@atfc&cd)ﬁhls&émglb egdft i Fig. 6b evnuld be twice

t wee wel |l s. [ reference 1o
that SOV e i KRS B TP Opr Bobdaieny oF D PeesERGgtion. the
conéelﬁ?raﬁ&pé?ﬁﬁ‘ltlﬁﬁwdﬁﬁﬂ ééfenttchfﬁrs%éﬂﬁle& A388eptdidsl 9- 60

woul d be twice that shown in Fig. 6a. Therefore, in a

furt her enbodi nent of the present [ nvent| on, the

e I AN NP S

can b8 GsICBN ¢t ia@h@tbr lpahldgSbut thedtatifical e déL@fd¥dxBeriment
and _can be used for screening cell adhesion |igands,

presgifed ihthegkappls sectian byloye wpgy Aetrlengdaisingihe sconedeshews in Fig. 6.
in the exanple section bel ow was devel oped using the
scenario shown in Fig. 6. [0041] The present invention

[0041] ovi dedThe eresamtiivetti onprovidesser mefmrdlﬁ.’rmthw}suxefa fasmat, Sch as a 96-

iy Iate f or mat een a pluralit
wellpliiedomnt rste aegluwltséa%ﬁ? For PP SHagelis T pasaiel for their
abllﬁ?td élcht d Rs®dd ©bfonse HESELE ancﬁt%%muhentaﬂfé%éthod ﬁlvgﬂz%s placing
nbodi nent, the ‘nmethod involves placing ferent
dlffmmmrp{@gemf aggmningo seleadive avadtstafiaamulti-ivsll (piatsaaccordlng to a statistical

oo L R T P RO e TR G e e o
wellS] Mok 8gaBeit SuisbqiRnay emobflidedgo a culture surface, such as a well surface.
The method also includes delivering a fluid sample comprising a cell-type to the wells. After
an appropriate incubation time between the cells and the samples in the various wells,
evidence of an interaction between the cells and the well components can be detected, either
directly or indirectly. For example, data can be acquired using functional assays,

immunocytochemistry, or microscopy.
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wel l's. The agents are subsequently imobilized to a
cul ture surface, such as a well surface. 30 The net hod
wa@bk@s/oegci udes delivering a fluid sanpl e conprPGI/N§2084/029578
cell-type to the wells. After an appropriate
incubation tinme between the cells and the sanples in
the various wells, evidence of an interaction'
[OOWB]t ween Stigbleatdtisticud desizas \ﬁﬁi Use &atahe présentdavention include, but are
etected, either dlrecthé indirectly. For exanple,

notélgpigdctgﬁhg@llgmg fagtigagl ctpgﬂ&qsxgﬁ cgggraa}} glesign, mixture design

on TSRO D55 gl Il PR ey e R is o mivure

desfgnr hmamothéﬂdmuohﬁnm,etherﬁesngn\iem spama -fillied debdgn hased an @ coverage
not lLimt to t follo fractional factorial

critgia, |adﬁ¢t1°?§?§l‘ﬁ”r et a&@ﬁq&ﬁrevgr?ﬁ%iur e design and
Pl ackett-Burman design. In one preferred enbodi nent,

the statistical design is a mixture 5 design. In
[00431ot her lardesiidnammtodimientsdthei qgluiessusfasgp adueelf inlay bagre-treated, is

coage J %ﬂanb%aﬁ%gglq%g?ﬁn%%\é%? na]egflbetnaegréPbm?blﬁlﬁmgégqt?%ad is desirably a
bioSsThRlib IV fmert Wi clE Hbd A6t ssapg&@sal adMekioh a8 YyHh can serve as a
pre-treated, is coated an agent -i nmmobi | i zi ng

ﬂe&%ﬁ dink ftethemhstvergaribe cmusmfafpm@dﬁh@ agendy. Fxanaides olswitgble
po@g%rg iR %ﬁ%@%ﬁy&%&y RS X‘f%&%ﬂ@gﬁ i‘(gpgﬁ,lpq%wnﬁ% hdohot,

sion can serve as a
polfhiyeikdaigthylehatienylhtecp Slyattyianidur dndeatasnichdiracs gact & hyaluronic
.Exampl es of suitable polyners include synthetic
acidygfid HEFUC pGike pol yet hyl ene oxi de (PEO), pol yvi nyl
al cohol , pol yhydroxyl et hyl nethacryl ate,
polyacrylanide, and natural polyners such as
[00#4]al ur oninclesiazl antzndimahtye cultira surtced &e[&é&étb}i ftam, but not limited to,

the?&lgmm%ul)o ?rleg?e%&é(aﬁijyhéﬁjerx?lﬂ uqrcfsii% egjwqigperols)glene poijymethacrylate
pol?é'&yl&t%y rp%ﬁ%ﬂ)ylé?l@l; )f)%l}l'éﬂlﬁ’éﬁe ykiay| glé’s%e}.lgcﬂﬂlﬁﬁcates polycarbonates,

ropyl'ené, polynethacryl at e, acrly at es,
polﬁgtrg:fgwmﬂ@yl@@,, fipetogabiopns.cand rmkprd elt 1sg4139;,‘ge within the contemplation of

the ggelsglft' ﬁfy egiraogll%:%ﬁg% géju%?fratgs may rvg%%lg or gﬁl&m%l%l%cr%ude] k{lodegradable
mafefiald |s§dh ébﬁiolya%jzdﬂd&s IMyﬁgf%l@dTﬁlh@tpo(Dyhy@foxy%ldsfsﬁch as polylactic
resent invention e culture substrates nm

acidupglvielycalic ped ﬁn%pvlylapﬁewa@eglbfp«aw%%m ¥mereRalyariogsers,

pOIglggjg%@gugﬁAtéa{i?a %F{B @%%F%&Oggl%%ﬁgo LF}yco e aCJ%QJaB

polpobthbasst i ¢ aci d-gl ycolic acid copolyners
pol yort hoesters, pol yhydroxybutyrate,
pol yphosphazenes, pol ypropyl funurate, and

[ooksjodegr afighdu@urd@ktse €6 RAN@Sthe agents can be adsorbed or tethered can be

pre-treated. For example, cell culture surfaces bearing primary amines can be prepared by

plasma discharge treatment of polymers in an ammonia environment. The agent-
immobilizing material can then be covalently attached to these aminated surfaces using
standard immobilization chemistries, as described in copending, commonly owned U.S.
Application 10/259,797, filed September 30, 2002, the entire contents of which are
incorporated herein by reference. "Two processes used commercially to create tissue culture
treated polystyrene are atmospheric plasma treatment (also known as corona discharge) and

vacuum plasma treatment, each of which is well known in the art. Plasmas are highly
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25 [0045] The culture surface to which the agents can
be adsorbed or tethered can be pre-treated. For
we@spk®71 cel | culture surfaces bearing pri mar CHIBI06$029578

[ yn i nj Vi g

LR o R MRS D - ROFDD sevmente
oxygen/diftege plainied€fnnticha e gsadgb ngeatSen ainameetll surface onto which

_ Imobi lization chenistries, as _described in, copendi ng,
bioceppaabie pobmrasisuch as hyadwenicastd @ﬂgi oy Pigoniegyid ¢ Agay be coupled

N I I .

thm?%g %a?p 0 z}ugg(glpﬁ é%gg ﬁa‘%ga%@% rbéér:cc e. E%é%rn% g@\s@g’eés%'rhﬁ gcre edin U.S.
Apptiomioer k/209, 397t dheresattmgtsusface veill natraflowt sellati@dttach, even in the

precRiRAl T G e2 Bt SERRGUF AR SR PR the cel culture media
~ _ . ) i
An %{ag‘gﬁné‘:@ffgre Rakl tllg{}le%hﬁl{/é\gogrg%%%% RRNBs it 'R b8ubed to covalently

s are highly -10 : 071
link AET4gddB200 MORRB7B1melzitizing ematdrial wrethe PRIYAABONE tigmus culture

n ree i.cal 5., An_am.nao-pl as reat nent or.

ool Biin LR ERn T8 ee VRS Mo PHR Jedeepiopgplasma
treaftien® BT P&yt ehe 88 WRICR r&kt @n Wi isldorpbiAieargTakiyBée and nitrogen-

pol ymers such as hyaluronic acid (HA) or algenic acid
confpinig Wagtienal ewups, sdch astnsng Anda $IOUPY-oups usi ng

carbodi i m de bi oconjugate chenmi stries, as described in

U S. 5 Application 10/259,797. The resulting surfaces
[004€] ] | notAgehtsonichak kstrdcelldlhi mathix prosding, peptides, picecarbee

. b bar _ _
subSSRECorHoR ocgIe ' B BT e Ao PSR A G lizing he

e SRS DMk P YR SO RO ol s Ao
aldehgdmgroipnwobated gi thg Hébe Aidaby axielatibe ufiRg AddiuaTdriodsteufer example.

cul ture products (Becton Dickinson Labware), which are
created using oxygen-nitrogen plasma 10 treatnent of

[00479! YSt Y IrRRexARsle Whé fefml@Bsllghr b hifA8n bREektBPRIheRicQkid can be
oxygen- and nitrogen- containing functional groups,

activaiethbathe aeiipdataprocedvireidesgribehin. E{ moawjczagdri.  hagucThes

ext.racel l.ul ar. Li X Qproteins eptd des....efec. C .
DerfERE R et Bl A7 po SR SR fon, G A By
Chrémbloge@hle Bibdnmetta @b Bispiykich Meid)/ 314281 5 SAMES 1 9TA) LipSorporated
on the proteins/peptides and either the carboxyl .
herei By prferghce: Hehigposrdupgentals addingpRiem g papssiBmerariodats o 2

s 8o, 592000 9 BT, ARG oty o
linkbdi teeenfrpd animotgabuphyrednrgent, sucicisdthe aerntieal aatihe gedvpcbnan
extrt%c_he?]é]%g H‘ﬁ%%? ltﬁ% 11% 00.11 %e[gé]d up{}\eylégq%ieg{%dgﬁze}glaécﬂ@%p‘a ;%I%g g:\gllrb%giyﬁgrgups on the
biocE?lfpiﬁﬁ‘i@l??B%éil?ﬁ)r EQ4mpIe AR AAVRAY bl 2REMRAFEoss-linked to a free

amino group on the agent using carbodiimide as a cross-linker agent. Other standard

immobilization chemistries are known by those of skill in the art and can be used to join the
culture surfaces to the biocompatible polymers and to join the biocompatible polymers to the
agents. For example, see “Protein Immobilization: Fundamentals and Applications” Richard
F. Taylor, Ed. (M. Dekker, NY, 1991) or copending U.S. Application 10/259,797, filed
September 30, 2002.
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Chr onot ogr aphy, " Bi ochim ca et. Biophysica Acta, Vol.
428. 157-165 (1976), incorporated herein by
WO edosozgce. This procedure entail s addi ng sodiRET/082004/029578
pot assi um periodate to a solution of hyaluranic aci d,
us act [
[OOhﬁ]e i cal %/’safgo';c%%tgﬁhﬁhérga{s (??éth 5ef t‘ggn %Cnt% ?oadxg%gted élssue culture
surfagesntiq b&um’ﬂp.ﬂﬂ)lé bﬁymefsmoﬂqin@ﬁbﬁe e@ibodipned oPthe Hpesent invention,
extracel | tr protein. In another preferred
th 6%%%6% REhEs 3 ¢ Iggh% via pipcoginrstiple RyIpRs to 5pbesyigiedispifeces or

yee (;)sﬂs{&f | nf?g%f rship %ﬁat&%ﬁb%ﬁtﬁ@%&%sﬁ%@.%&i% E)])élsJ (S)If ert;déachmegt

am no group on € agen
ageu‘arabead_siahngaﬂdaralsnch suooﬁﬂ;miden hkiehmntosymmmeﬁ teiddabidtin,

I mobj tion chem tr known by those of skil
phqt‘i’]cr?sﬁhm%%’f Htsc‘?ﬂ‘?x ’al edn]l‘é)‘?sn the culture

surfaces to the bioconpatible polyners and to join the
bi oconpati bl e polyners to the 30 agents. For exanpl e,
[004%e " Pr ohedescti owe,zamuaomswqmd‘ dlepresdng irvedtion that mixtures of

| i I ' rd FE. T d Dekke
o b35S ERMRTuinEh RN onrp SRYICiepaicles SeTops s L pjyther aspect
of tﬁ@gﬁ:géﬁ@ eivedtibn #RORAherMELepOFIELRARP EdntRiaTd §55210 Qgé&2 %@& agents may
he

is noted that whereas the tetherl_g
be T&ﬁ’@?ﬂdsﬁqu@ o4 i} prpligationsdQ aretreetad dssusipultareesirfares. The agents may be

o O RN, SO AT TRl
cuereasMaoesmm at icbhteolfzd| forexamble, batioooticattedioswf iRcfgRnBIin a

dr oxyl at ed surface ing. standard i bilizatjon
Coaeﬁ% RRIERQSIL. Aiexnaiive ﬁrﬂ lgpdingKirasty @n%gﬁﬁ’fl@o}é?deby adjusting the

capﬁéﬁmﬁ@blg&ﬁﬁba‘mﬂe ﬁdl 1@ ERIbGuAE to %Wéﬂ‘%}:gs ¥his can be

[Fforide, avidin- b|o phot ocrosslin e agents,
accelpphsImé by emnhréﬂ,mod&slhngabaﬁﬂlmhsr ofasactiveeowgis@nahe pd)lymers

S _an of the rese . inventign at..m xtur
thel o acP G e et Y PR in N CORTSUE Ol B igforEffuiote potymer
mole€EI8Pé bk @BHuYRHAEEE Morcbv &S tife ddehishah REMRGEparBteBf linked to the
the present invention that ot her recept acles ma

blO@Qimaélbh% relanerg (tethgrpdrend tirmethe “depdad’s tathgys canebea m%/mén@ the desired
pro@%r%?&s Md atgaﬁﬁé’m tﬂ?ér'eot?g’at t(PSLPD ﬁ%f eated tissue culture

aces §ined in any desired
proportions. The relatlve anounts of different agents

resent on the culture surfaces can be controll ed,
(0069 exarfpt desoled:aheve dhe erefered dipt e 3geatsHR APRlqnilygmmobilized

via 139)%5 ?gcﬂagcgﬁiﬂgl?efs t8%-pr %@Eg%hic/ﬁeélﬂturé Qﬁféﬁg a\gffgﬁ is desirably amine-

densi Cont P ustin
riche dﬁr&mvw itaf noted thyt dde m@ﬂwlknlhm th@quemplabom ofltHe@rédeat invention that

B e B T AR o
imrhdgliRA Y Hﬁroﬁltuferb%faés‘@{é g, Q@SH sW¥fhdy) ‘b?%ai@@éﬁ? §d§b&blﬁ§ the agents to

controlling the den t he bi ocofpati bl e poly
the gfasgultds algcm weeHavigun th@rcentﬁmlatz@l of\the possent, 1nv¢mloaghaﬁtbe agents

can%%QmIﬂoBﬁfze? §n3F %pr%énaté’d vlvf 1kn(:“ad scta%‘foﬁ(i1 which can be placed in the

receptacle and contacted with fluid containing the cells. Suitable scaffolds for use in the
present invention and methods for immobilizing agents thereto or therewithin are described in
copending, commonly owned U.S. Application 10/259,817, filed September 30, 2002, the

entire contents of which are incorporated herein by reference.
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bi oconpati bl e polyners (tethers), and then the
"| oaded" tethers can be mxed in the desired 20
w@e@poedrons, and attached to the pre-treated PCT/US2004/029578
substrate. [0050] As described above, it is preferred
at th val en
100810 orrpen LB S it B Bt TRkl o6 ke Rt g, but axe

desizabily tise cmhmehhshas desiii el pflaadm figsks) fubés, aldysiiee bottle.
is noted that it is well within the contenplation of
Configarasions gh 2 myigrotiigvalln ard Supes armieartieHany sesfal iarihe present

1nv<%1ﬁ?6ﬁ§idg hltﬂ%\’a ?faetn ﬁ%uﬁ&%ﬁ? %srs%z g l%rgé eﬁgru a}r@'less l}}é\?é ggrformed
mal(uallg in ameﬁﬁlowaﬂaﬁ@mm)wﬁyntmas_,& Vied yssaylsar dﬂsmbe titemagdnising, for
t he surfaﬁ is.also well within_ the
exaghh aHgeaEr Bisllspmd ¥ mbi EXER U matiombecante ofutmaatic
z

PipgRE PR R ?2‘}?9 PRl pHaet PARRRE ! lado solid qupports, may
alscdorsedt ed with f1 uid containing the cells. Suitable

scaffolds for use in the 30 present invention and

nmet hods for imobilizing agents thereto or therewithin
[00sg]e desa ishRekd tat 1O R REepsCITR®PreYerd WRRALbh San be readily

Application 10/ 259, 817, flled Septenber 30, 2002, the
autespated. e This it pantelesly sthvihmieretitemdatporsthe fomat.e Thergfpre, in one

0 /

em gl%g%xftac \é\geﬁp 81?%19[?0% ﬁ% rggytﬁ c% ﬁ@éﬁ?‘gg F]t[eggglig ofia 96-Well
micedtitrelysiatal Aﬁltdmatlchﬂpetﬁmgequﬁﬁsllema@dmfrehgeﬁﬁ aéditioh bhd ﬁlashmg steps) and

di shes, mJItl- | plates, flasks, tubes, and roller

colgs pAeELAITeagds YIFtOF BIGTaNEE Wlaies. 240 HrRRle PE mbayiematedsiegice for
carryHi¥&ut ﬂ{e?rangf 1‘[1%5’[&)&1' chn 'ﬁﬁ:ﬁi&% éﬂléétﬂﬁ‘ RLEGEMd a detectlon  apparatus,

Fnventio 'ow t he sinu ous assay of a larg
the pipetiiag statios bnipgezspabée @ﬁpqibrﬁmngmﬂlusnmi rmpaﬂahyns of aaidlng and

* romBingegns J e Lol S POHTE ot FEPEOER Svimamee G

tmn@gﬁﬁpé&n@%ugagﬁﬂﬁhmﬁm@utonat|on because of automati c
pi petters and plate readers. O her solid phases

particularly other plastic solid supports, al so
used. 0 i S .noted th t he net hod steps
[Ongﬁ the pf e(geg[r:] e?iﬁ%})gx? Iagﬁnt%g r%se n edﬁ)rlesent ghvegﬁ%r% g growth effector
mol&ilss that tiad fdceptoRy dryths GelVhirtfad¥l ot lagd fak e up liab@sch @& chiighels or
format. Therefore, in one _enbodinent of the present

transpRrtsrAnd segulate gher growHh, selisati empar féléf?mqt%om REtaggst cellsgr tigsue. In
one%ﬁib\eﬁ nﬂéer% "[1(1%% %tg!?ljgg gréogéteﬂgglga#% ﬁg%% oﬁ%&ttrfngltg efacts)rs Ila desired
emhndimcnts, ehxﬁ@estsa:la;n dadytracellsiar hotrixipooteins td}(&acﬂlhﬂamnatﬂn protein

exanpl e of an nated evi ce for 15 carr out t he
frag B R e OB, PTG nd oo, et on and
a detection apparatus, the pipetting station bel ng

capabl e of perform ng sequential operations of adding
[0034id r erfyoferrgd ag@@%mpgmvahtﬂaetoweandsemcdbém thateixtmaotecules.

Exaﬁ%l 0¥ g'rcpwtﬁ f&c'%ce){sr{ﬁéﬁc?e Iblcit P \ﬁlo{ ﬁm“%%ﬁ o, ascular endothelial-derived
growth factor (VEGF), epidermal growth factor (EGF), platelet-derived growth factor
(PDGF), transforming growth factors (TGF o, TGFp), hepatocyte growth factor, heparin
binding factor, insulin-like growth factor I or II, fibroblast growth factor, erythropoietin nerve
growth factor, bone morphogenic proteins, muscle morphogenic proteins, and other factors

known to those skilled in the art. Other suitable growth factors are described in “Peptide
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tenperature controlled environnment). 20 [0053] As
descri bed above, agents for use in the present

W0 pwsfozdoon are growth effector nol ecul es thatP@i/ns2004/029578

receptors on the cell surface or are taken up through

' {
Grob B8 FRAGEAE Tl Bolep R RIS, S0ty B B Roblfy B SBtinger-Vertag,
NY} 1980\ eor éxampiene enbodi nent, these agents are cell

adhesi on ligands and/or extrinsic factors. In desired

enbodi nents, the agents can be extracellular mat ri x

[OO&QOt el NSGoGX £a8 ?%édﬁl &fmé@ﬂe& IH kbl ﬁsrgé fo%m in the art.
tides, grow actors, |nes |nat I ons
F ortehanp]ra;‘ groWﬂﬂlﬁdt}areraal’oenscéstierhﬁem lasmee)r gaohe brddacécbbssrecombinant
and_extrac ar trix lec | es s,of .
e o RO EOT, g a1 crpbmei LR of mice and
Geriéﬁﬁ:%h' (SuLSHOtARisR] CS&efﬂrtS@t%eng cb&fbRhntlyYESBkr growth factors
dermal growth factor atel et - derlved gr ow h

are ﬁgcta ilaBlg fioRD@EHdors, smm&grna@mmmllﬂ‘d &8t bowis(VIG-3 R&D
oot Bl on RRES PV oo L0 3 o B AEh ogporaion

(CaglEnd® OADRRHh nRtil MORedEbinAnNRME. growth factor,
bone norphogeni c proteins, nuscle norphogenic
proteins, and other factors known to those skilled in

0030, 20 Bl S0 B LASPIE Y53 s

invdmioh dnictudervitriifeetin, téesap;) thrant Sspbhéin, ﬁbmmoﬁmdarﬁmlﬂl collagens, and
Roberts, Eds. (Springer-Verlag, NY, 1990) 3
ProfeQalypAns: OfEferésett ceflgiar ﬂlatrgepeli‘gutegﬁr%%esr%r e et al., “Use of
EX&&@I%H&%%&%%?%B&%Q%@MR@E ’hﬁnﬁ ical BlodH¥mistry 166: 1-13
exanpl e rowth factors can be isolated fromtissue or
(19&7§n01tie10p/mcl&toe@lslblledmhﬂbt’tnant means. For exanpl e,
EGF can be isolated fromthe submaxillary gl ands of
m ce and Genentech (South San Francisco, CA.) produces
[00FGF- $ T ecqmiinaPaents useXul 81 the fR¥dct frﬁ@ﬁt%rﬁmcﬁtﬁ@ c?tloﬁﬁles such as the

avai | abl e from vendors, such as Sigma Chem cal

mte(lg@kmsmmlq GM-qepny, stmﬂ;aﬁrg;,fgqtgmn@ﬂqowmgg@m sach asms@u)h:n Bibese are

J gg A nvitrogen
des bﬁ%%gfla q?%a%a%éaaggg%a ,fcé&l.)?fg%lﬂﬁgl\ébt h natural and
reconbi nant forns. [0056] Exanples of suitable

extracel lular matri x nol ecules for use in the %r esent .
[0058]\ ent i drells fenuse @ith; the present inp,ven(t@ﬁé:gg DR any cells that can potentially

respgoldl ng%g%gbﬂhatf Q& BREHELES £ % hNEof Qiérﬁ%?,g%blf g%{jbe obtained

pr ot eogl ycans er extrace ar matrix n
from lesa‘.aldmhed celbls dltnemoﬂélepamtcdrfrom isllated tikime. Guitdible cells include most

epitigiial 354 e gl Rl s, DY Beguble: perehhpgish i i hepigeytes,

panéﬂé@@cﬁlsﬁzkbéll's eﬁbrblﬂlaﬁt@ Q:h@ﬁ&roc&t@@ kteobdist bRt@ine %Qﬁsﬂ k8lls of intestinal
useful int present i nvention include cytokines,
origiy bile ductichlds, parathyr01d cells, thyroid cells, cells of the adrenal- hypothalamlc~

pituitary access, heart muscle cells, kidney epithelial cells, kidney tubular cells, kidney
basement membrane cells, nerve cells, blood vessel cells, cells forming bone and cartilage,
and smooth and skeletal muscles. Other useful cells can include stem cells which may
undergo a change in phenotypes in response to a select mixture of agents. Further suitable
cells include blood cells, umbilical cord blood-derived cells, umbilical cord blood-derived
stem cells, umbilical cord blood-derived progenitor cells, umbilical cord-derived cells,

placenta-derived cells, bone marrow-derived cells, and cells from amniotic fluid. The cells
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i nterl eukins and Gwtcol ony stinmulating factor, and

hor nones, such as insulin. These are 20 described in
wao b@sieqoer at ure and are conmerci al |y avai | abl epCT/08284/029578

Cells for use with the present invention can be any

e 0
can?%'a%eﬁ%ﬁeée&ggl ﬁ%’iﬂg&gﬁt ;IHI *)?éféﬁ‘efdo Vr\f?&ﬂlggn{s thb lellsagg gﬁﬁl]l.rgfl with agents
which rarebtetlmtﬁtdanmeﬁlocbﬂmmtlbhi plﬂjfmsﬂedl Glmiutﬁsdbsﬁﬂﬁs suth as a well
Sui t abl e ceIIs i ncl ude

e ed fr n1 ol ated ti e.
surfgE) St §6p APt laten dgemaiela e BF Fultypgysimg gpy of the
nurB&BHPwEH me&hy@%&@d&ﬁk ues, LéﬁE‘h stthlagﬁ gﬁb{é&ﬂﬁ Freshney, “Cell

gggcr eatic islet cel | asts rocC
Cu ,e@Mwlsqf @st;cTedenq;\ml”I% Ectabm éWmlbydm;seNm* r1994) Other cell

e, duct cel ara I Oi ls
culfls Poin ot 1<Enilics, B AL KBRS be it Yoy s Redigp be sed in the
mﬁgﬁ@ﬁﬁ@nu&@art nmuscl e cells, kidney epithelial cells,
ki dney tubul ar cells, kldney basenment nenbrane ceIIs
nerve cells, blood vessel cells, cells form ng bone

d cart ot.h d skel et al scl es. . ;
(0891 02" L8R IR AN PIRAL AN, Skl Ghale PG DFsggnt invention
willinebe bg desaribétange i n phenotypes in response to a sel ect

m xture of agents. Further suitable <cells include
bl ood cells, unmbilical cord bl ood-derived cells,
unbi l i cal cord bl ood-deri E%M%a’s cells, unbilical
cord bl ood-derived progen , unmbilica
cord-derived cells, placenta-derived cells, bone
E narf w- deri ved ceIIs and cells fromamiotic fluid.
X [Is -14 WO 2005/029071 PCT/ US2004/ 029578 can be

Coiting lof ERhIYorRO ACRERS AnliReRiGI BksRCANROSIARAL S, the
cells are cultured with agents which are tethered via

a bi ocorrpati ble polynmer to a culture substrate, such

urf a96- | ymecratitre te.
10082, " e e ek o Bt PlavBa st by Ay Dickiofl Riise o oreat
PRMARIM?’OMué Ehlture wrodiicts. Uﬁ@éﬁidﬁwso)(}%@ﬁ)ﬁl ch PRSI treatment of
described in Freshney, "Cell 5 Culture, A Manual of

polysharpre mEaRHs ksels 1y Bcprporation qf wKyesp- End sitragen- cmtgm)mg functional

N | t
T T T —
richt slu&‘acemreBRﬁﬂARﬂA@thmhﬂ—w{slﬂ)ﬁﬁﬂis tlsoagh sarbogyll goxﬂﬁf‘dngﬂmdlsmg
cartgiq i b GBS MEKMIPYBS Bicarh Puchyss bt described in
“Pr&tRtAtiniShiR atibh A Rh &ht 6 hish Ag PR HORY “ﬁmﬁhﬂa*s iy ngl%y %Ed. (M.

Culture Surface [0060] An oxygen/nitrogen
DeklrsudN byl 98éremns desetibetsioreopersiing U.3. (Applxeamm 10/259 797, filed

September 30, 2002.

t

Example 2
Coupling of ECM Proteins to Hyaluronic Acid

[0061] ECM agents were covalently attached to the HA polymer tethered to the
culture surface. In particular, aldehyde groups were created on HA by oxidation using the
periodate procedure described in E. Junowicz and S. Charm, “The Derivatization of Oxidized
Polysaccharides for Protein Immobilization and Affinity Chromotography,” Biochimica et.
Biophysica Acta, Vol. 428: 157-165 (1976). This procedure entailed adding sodium
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PRI MARI ATM ti ssue cul ture products. In particular,
oxygen/ nitrogen plasm treatnent of polystyrene
w@e@dnedosl resul ts in incorporation of oxygen- BETUS2004/029578
ni trogen-cont ai ni ng functi onal 20 groups, such as
rg
P (S hel s cifylling Mt oHRAIL IR P RARR: the actvated
HAnwips ¢ouplst fto ’[;]jlealngmetgn@mgim thaEb]Mpkotgms) usisg standddd UsiidBilization

n t emstries well known in
G bR oo SR a2 Piadirigbi el Bymamental and
bhg”i ® | 9hPRd
A or e (1 e her Dot MBI ERb Bk FE fbplication
10/2?9%%@@&@@%@1@3%@1)%61“ on 10/ 259, 797 f| led 25
Sept enber 30, 2002. Exanple 2 Coupling of ECM Proteins
to Hyaluronic Acid 30 [0061] ECM agents were

ExsapRident |y attached to the HA poI ynmer tethered to the
re surface aldehyde groups were
Useofeastatistisally]les (Mixtyre Pesigmedp Serkend 0 Different ECM

Derivati zati on of Oxidized Pol ysacchari des for
| bilization, and Affi.nity Chronotogra
10080 i b PSR Rpie Bip Shtsoat \%ﬁlgnasz%mlafsrpc%é@n This design

d6)id ¢ OF ¢ 1¢ e te diap Ha B LIS 1
Waﬁ(z%%sp 0128%% ok us%ﬁl%;ﬁ% ﬁQéru gﬂaatgae tg ‘%fﬁ’cmacel

respomsgiand pligyes usdei lpak |ahlgltqrh@lome Fontwmh twodaiMs. In thls example, 10 single

EC@E}I b%gﬂ Skigéﬁ%%[mg;g ?111% p r o %@%})@HGS for placement

inta tirerplelld oﬁea%-well sibeniks Shéwe s ngu gh ma Hdl\@§@ov@l%ﬁﬁ§z laR& to
in" Eote | mobj i zati on: Fundanental s and

blomﬂap lemobmers ppdhe pytyre sqr%,qedgsee Expmpled 1 oukde rIt 18 msjted that
Wltﬂo%gaktaﬁitlcﬁp&@%ﬂ ﬂ% %gfﬁﬂ'%lnlc Q?Y%fﬂg t?ﬁ 2]1%1%52) s1nglb experiments, or

| ed Septenb
eleven 86+ vetl] pqabf*. yo et icgeteal thx pe IHGMEI togeMex tvith@hd Whiérg @%ﬁlﬁst a given
ce 11§creen 10 Different ECM Proteins Sinultaneously
2] In the present exanple, the statistical design
|s a mxture design. This design was used to identify
airs of factors, or single factors that had a
[0063)si t i vdn Bfs exempls, agwaplof lﬂ@dbmehgsmdsimb kelectedisnd ©96-well

plat!e %g c}?)tselll %’[ﬁé ?Clt'r}l'xa(l)t or 81%} &, LfNoehmmate border eipfS cts due to uneven

evaporatlon only the innex 60 wells of the 96-well plate are to be used for the experiment.

Wells in the outer rows and columns of the plate can thus be used for suitable controls.

[0064] The following 10 adhesion ligands were selected based on their common use
as cell culture reagents, cormercial availability and price: Collagen I (CD), Collagen III
(CIII), Collagen IV (CIV), Collagen VI (CVT), elastin (ELA), fibronectin (FN), vitronectin
(VN), laminin (LAM), polylysine (PL), and polyornithine (PO).

[0065] A statistical design was developed with special consideration of the surface
chemistry requirements. In particular, in this experiment the scenario shown in Fig. 6 was
used, wherein the overall adhesion ligand density was kept constant from well to well and
only the adhesion ligand composition was allowed to change. In other words, the

concentration of a single adhesion ligand could be different from well to well, but each well
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ECMs, each representing a single "factor" are used to
created ECM m xtures for placenent 15 into the wells
wo@Rooao7nel | plate as shown in Fig. 3. The EQRET/US2004/029578
covalently attach to bioconpatible polyners on the
S |
has T ARG PR A S FEATIRR T ARt il Sl e
des¢nibegbabayet a’ldlee)@nﬁ)lé 20awh dssipg Iiseshewpen keEspadsigdet in Fig. 7. The top

6- h of the 10 ECMs
TOW, 18315/ g%swmﬁ$ Q ﬁg?%cﬁﬁélpg ?lgé%cf Jgp ?s\,;@ﬁtme@@] SeLeey pehe first column
is aZi@t b@ﬂﬁ%(pEﬁm%ﬁﬂa%&ﬁ@"tﬁét%an@la&ﬁﬂﬁ%9-1 \9@1 i'noth@% %?‘élﬁﬂate e.g., 52 wells

i gands was sel ected and a e was C
in ﬂélé cepre Tlag mambdrs in theispregdsheetrare Tie aetuahvoﬁahEs biarde of factor that is

add8d |78 bsedtfe Gat BV e SRR B¢ e it ke o well at three
volexpsrd aTENLL, 250l sr s0ul.hane %t@lrwéIPVﬁufﬁ%qn &gk H&E@st SfuL. Thus, for
he plate can thus be used for suitable controls. 2u

WGIESO’@%@F ongdagter is adflethat 6O e iessfiesd qulg@ndmsmmnemﬁe:bmpnw single
adhB3SHE S Qﬂd {:&?a!léntﬁo m&)lﬁl;e% Ko aﬂsle gsu%c![e: y Lgﬂr n%&llg% pLofa

conme C|a aval I'ab pr|
fact@old zaigled td b bwell( ﬁ:lsd:dohd fﬁ!ﬁd)ﬂ iangéded aVZS @I) alsd;ahd @gefalivell
, fibronectin vitronectin

cominRbt oy v& (?#I]}J.};?r(q% ANIXtHEE |o§]:\%f1ﬁf§re(npggll ac&wgmn ligands covalently
1mn{lfb|1MQéd‘d>ﬂ Henfell £ace. 3%9%& of'h Blcfriap o% écf(%h HES| ?ﬁgr P8Rrs are

devel oped with special consideration e’ sur
addedhatd g{[z(qach,sxquerlb therstresulting lpametl]schﬂta:bmpnﬂe h hnsture of all 10 cell

R T A THENRA A T

ligatd¥gieasatled romd mhis”hﬁd W%' dn i#4ePral 95}% Mf ﬁl'e%ta?ﬁﬁ@ﬁ 'dﬁé“ in this .

| i gand conposition was allowed to change. 7
exa%ﬂ‘ds, the 35 concentration of a single adheS| on

ligand could be different fromwell to well, but each

well -16 WD 2005/ 029071 PCT/ US2004/ 029578 has t he sane
[00&@iount oWithde€ssérml oo g | STEDBLW1ZEtequRNRHd showal »%hlch was

o |s further descri bed above. An exanpl e
tfané%%ﬁ R parlcylansiptistisal; desiga shevwn slhElét 7i n lpaglcular tlTeh%-well

platd ﬁ’ﬁlude@"ﬁhé ﬁfeﬁ'cg 3s1{1})§§ HafhRa kP Ffﬁ? s g %eif" cg}emﬁ‘}% #ad

used in th | cul ar Sscreen.
comhmlat@ns uﬁmobdlzed pEllhle wetidml of eachnksll.t hegartiCidns ﬂ@te&pérﬁﬁéhtal runs in

he 9 ., b2 wells 5 in this
Fig 3 c8fresnalt o macelinns Re & ebllibstial & \ia toecdusien in Fig. 7
reprds@ht! FR% B cBlubins@L 1 f,36dpREtiveliPbn 1R plate layout in Fig. 8; runs 11-20

represent row C, columns 2-11; runs 21-30 represent row D, columns 2-11; runs 31-40

»—d—

represent row E, columns 2-11; runs 41-50 represent row F, columns 2-11; and runs 51 and
52 represent row G, columns 2 and 3, respectively. As shown by the statistical design in Fig.
7 and the corresponding 96-well plate layout in Fig. 8, it is an embodiment of the present
invention that, in addition to mixtures of agents, single agents can be placed in the

receptacles.
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added to a particular well. In this particul ar design,
factors get added to the wells at three volunes,
we2@5/02897L, 25 L, or 50 L. The total well vol uP&r/U82004/029578
this case is 50 L. Thus, for wells where one f?ftor
ed at 50 L, the final well conposition w
se a singl e adhesion |igand coval ently
edifie B{H1 GuairobleseCellsiccordingly, if 25 gL
of a 10 factor is added to a wel |, a second factor is
added at 25 L also, and the final well conposition

[0067]| CONTVICS®33 Nl Lksﬁgn@ited HOm it Lebeq{;g?% jsbafi’?ﬂﬁﬁ}e%nty, and

ands covalently 1 nmobilized on the ace
gmd!;v provigied iy e Gele Laster. dddedsitnofionsh Berolinaat Ghapel Hill. These

ceﬁ§ ?“Ffea%q'ﬁ‘%ﬁ u’ﬁuﬁ %ltoa?l:d%r ﬁrﬁu%u'a Iteeclhﬂputgsih ﬁ\flﬁﬁ‘ggﬁ 1Js rall%velp characterized

and d:iIﬁSlly(gﬂoWingaﬁféﬁbhﬁt deEinéehdt walk Chaef bedESR attaches aggressively to
experimental points containing all 10 adhesion 15

m‘?ﬁ“ﬁ%ﬁﬁ@“ﬁ’r‘lﬁ@ﬂﬁ%"@&u tHfePupfa¢ast s" and are an integral
part of the statistical design in this exanple.
[0066] Wth reference nowto Fig. 8, a 96-well plate

[0068fout | Ledlaoweane raminiueﬁ fivms cell dudtngd fdskeludih @ sﬁﬁ’—EDTA accordlng to
de3|gn shown in Fig

o) B Bt T B0, b e e
coﬁ‘t@ﬁﬁigsﬂld §R08 or rlﬂieﬁﬁ&iezgly' 10 IEé(ﬂa antal l'O‘VCfeLta{l c@ﬁ?&%}n MCells were

and conbi nati ons i mbili zed om of each
pl into tha wedls of 8 9bawell plate aemlémgn@th‘edhycnml Bisowinin Fig o8 arld described

[ i g, f ol | :
in GRERFRAPRS GTATIRARE gD v hafls WonfCesRensre R o by ere
incbdidd oh eisnsistel ¥ediitighatt 37RCPITAL ?ollo%iﬁg' Hay, 'i‘néahzgandganyr defl$not

11-20 represent row C, columms 2-117 runs

adfnlf‘élélﬂé@éhﬁ inppgbifizedagenines the wall surfasss WQPEA@m@Sed etfnnym(ﬁmred cells
webOiby SRR, foiln T e BT RE Bt was v 0

ﬂuomlsmemrﬂy lébehthé ndiclei ofged ﬁkétﬁddhere&&eﬁsh OMﬁﬂuBi?ésééiﬁ‘ microscope
st ati s design.in Fig. . 7 and the correspondi ng
(Diggovgey-l, @ ersal lmaging Corppragon.g subsidjagy afMefdslar Rsnicenf

Do%ﬁlg%\ﬁﬁ Q) wab Yl?é?lttboal@ ﬁlﬂeﬁnag%@otqﬁghﬁgrggcehﬁ% "l attached to

of entS Sl ng e agen
therveqibpn it EEM BENDL2ATOE/ (A&Q:&E(ﬂlpléxﬁ‘lm |1mage IGiir&E fref 96-well plate

is Sg%‘ﬁ% gtﬁ)&f 6%3%1;@ %d%ﬁa?%%a %ﬁ%%le as that sl@mnglpllﬁég & except that

rov GOBd1Rmn 4-11 ke @AY EsntroPWKEs. URINE IS Vi3 TRRY céllé"i?ﬁrl%% fetal calf
ki ndl %/ provided by Dr. Gale Lester, Universit

SermYraoRiampg Medie vwere Olapgd intpiwells cdlfhasmg mixtures of agents that had been

tethered to a hyaluronic acid surface, with the exception that wells G4-G9 contained a

hyaluronic acid surface only and wells G10 and G11 comprised tissue culture grade
polystyrene only. As expected, the hyaluronic acid surface only in wells G4-G9 prevented
cell adhesion. Cell adhesion to the polystyrene surfaces in wells G10 and G11 was, in this
example, surprisingly low. In contrast, some wells containing cell adhesion ligands showed
strong cell adhesion, as can be seen by the large number of white spots, each of which

represents the nucleus of an adhered cell.

[0069] An image analysis software package (Meta Morph, Universal Imaging

Corporation, a subsidiary of Molecular Devices, Downingtown, PA.) was used to enumerate
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cells were grown using standard cell culture
techni ques. MC3T3-E1 is a well-characterized and

WO 2562970r owi ng ost eobl ast cell [ine that wasPCHUS®N4/029578
because it attaches aggressively to nost conmonly

the ﬂﬁ@f@séénﬁ Y efed %epr anf]?'}g (1](121 [ngglgfgéou%llegtﬁtsviﬁéﬁ%h cells in

r enoved rom ce ture usin
medig comtaining noofetaieslti sefamvmkllmédnmmtmmﬂgh@‘yafetal cﬂéhérﬁm are shown in

Fie . RoTe driHoBeSPoR LT By o i e it O wells 11-201in
Flgm@féap&m&%f@tc@ unﬁf%l2f1 ﬁf]Tigt ), aCI s were plated

into the well's of a 96-wel cording to the
| ayout shown in Fig. 8 and descrlbed in Exanple 3

di ng densit ut. .10, 000 ¢ per
007" caPEiE D e PRt SR o et fite el oo s observad
for @hudBér of MAgls Gh kHRWMbEhcE BY serii@did Adsish ¥va§ ?f!dluéecf‘ Bkt cell adhesion
adherlng to the imobilized agents on the wel

wasgitiliobsery eduay anyrabesad dvellAngn bath eased, ashl aldlaesmmn @omrs xeells containing
east

cell g&h%@oﬁ%ﬁogg 0[‘(8{1 X ug (set&{%%tbcahy |d8§}%% eégﬁ?ql@lerrt gﬁcéered{i(il]gmt of cells
cultumdloal plaif tﬁﬁledcﬂﬂuﬁﬁa@éﬂ;&ﬁyﬁjﬂreﬁe (Wells P zfddl&)rlﬁ FELOY. The results

M CJ 0S (D scovery-1, Universal |nmaging
%‘?C{J%ﬁﬂgleﬁéw 1dgnigfigedippphis pumbenad| suslagesth WP@étsMCé@3 E1 adhesion
bettémfé‘ﬁ 080 iR BrdaciB G, e AGH b dIPRS 8l il cupport.

fluorescently [Tabel’e tach
t he ECM screeni ng plate. An exanpl e of an image

uired froma 96-vel I IS s Fig. 9. In_
0073 Con e EoptiphEine S, ondemlpnao ddiue.b-dhe “best
wellPic@mpdsitieX Q?tﬁe “‘bBﬁtfact(SI@W The @é%l’ﬂﬁﬂatﬁ)rﬂ(;f B féégﬁ'g 1§§na[de
control wells. In Fig. MC3T3-E1 cells 1in 10% f
folleyging rigoequgtagistiead pnalys w%ﬂic expyeeineentdlaesitsi nto wel | s
contai ning m xtures of agents that had been 25
tethered to a hyaluronic acid surface, with the

[0072fcept i gn thidTeestvedllSa g@%a@ tBOWeB vARHS bedl ¥R)HRMEL outcome is
acid surface only and wells GLO and Gl1 conpri sed

chosepfer i QHS%IZ&P% dn theopspaple SeavioniEje. 1Asomsxpadd ebigose well 40
(or &Q?Ekﬂg)a\!v%'bﬂ lﬁqggl‘le%f'ﬂlftﬂ%&??él lfl%&el\mTths \ge(lzf %ogl?alned a mixture of

prevernt esi on esion t
Collpgd;ryszpy Naraad ﬂwﬂlﬁm@pe l]II wedordingi® ﬂ&rlﬂatéidyom@sﬁowh fin P13l 8. The

I t t s
conggifbrrhon GoliBen hametmer agg‘ﬁgbg’%slﬁ]%a@d”%gﬂg&e\a%ﬁ@héell
imnRBIEatiMste %ﬁl SeEdg s&%@rﬁné’glﬁ t 96n ® kd %ﬁ jte

spots, eac whi ch repfr e nucl eus
COHC@GH@W@UdQP@DﬂGH‘E [Stlrdw]wmvrthﬁ M@%Tbh“élcyﬁs wsimgtht wendel ECM fibronectin.

D Corporatipn
R B L RN T T —
be optimd] fop asdthEreiltigpe. IHoMBva0 R/ 0%218&1%t16’ﬁ?3f %%é@@ﬁﬂ@hwh is

optimal for a given cell type may not be the optimal concentration for another ECM, even

when the same cell type is used. Similarly, the composition of a mixture in the “hit well”
may not be optimal. For example, the surface of well E11, which was the “best well”
comprised a 50/50 mixture of Collagen-type VI and Collagen-type IIL. Follow-up
experiments may be performed to optimize the concentration of both ligands chosen for the
immobilization step, as well as the composition of the mixture (a 50/50 mixture may not be

the optimal composition) bound to the surface of a “hit” well for a given cell-type.
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the fluorescently | abeled cell nuclei in Fig. 9 and

the nuclei count results for both cells in nedia
w@oemwsazarng no fetal calf serum and nedi a contBETIUSZP04/029578

10% fetal calf serumare shown in Fig. 10. In Fig.

e e e N
statisfi¢casodels] Foi thelbgve- Sescﬁbé‘d e)@n{pwz(ﬁhthe-ﬁio@el alﬁlysisrbf the
t he %ﬂesence of 10% fetal calf serum. cell . adhes

MGAE3Fddefa shewsithat GollagerBf, lapinige randspolvﬁxs@ee(a@é&mfé effect) appear
to ﬁﬁ?éé@% t}f%eée 1 c@fi’rﬂ% rbr%ﬁt ﬁt% #ﬁ (5\%}1 iG& \lwltl?gg Q%Hfﬁrhs shown in
was er o S. . n (0]

observe i'n a
F1g: asleél:he@eiﬂts adhlesh alb thenhﬁeo fireteraet korrespohdionnidgpoin] Where all 10

hesron li s_accor 0 the statistical
§W§rrexare éfr Heseche f@%geahpmedea@n ipation s fo hqw fhsgeell count

chéa}%gge%%p?%&ﬂ&g SH ﬁ%‘?%ﬂﬁﬁé %ell'cd g&lﬂb%&&%ét@é‘ﬁo \‘iﬁ e«gfeﬁlge “mid-point”

e resu tai ned ena
blénde iAs dandetsean apfheammumbef Collagsu IV ac ksnitimdnhcrsagepdhe cell counts
MC3T3- E1 adhesion better than tissue culture grade
InGIE#Yst yr ene, the nost comonly used cel |l culture
support. [0071] In order to optimze the surfaces, one

can foll ow two | eads, g the "best 15 wel|” i

lﬂ%lr}posr t ﬂHﬁh seferenee noye 69 Figatd, ovidr 10% Rerugie ey pffers of poly-L-lysine
LinRgtQr ] .

thegw %g%l ink alhia mlﬂlg’h St oenfl}gé(loe eﬁg\n/tahg?n%g% (iogl.tlnue to show a
pokifiVd 2ffedtontceR co hﬁst mell" approach, the well with the

best experinmental outconme is chosen for further

optim zation. In the exanple shown in Fig. 10, one

| d Ch | (“ J’ Jc ”

0
085, 08 B018 PR B R i A I el v,
buheachupproath cadolkhdpatifierepesuviacacemiisiticoge n thy peeskit example the

B SELASAG SSALR E aal Sho 9 0 B TR Cotgen o

III{ Whilé fR bR FaGHP2BProh el wollRl ledd R héBddngRisticeBolidgen VI and

he ECM screening plate preparati on was based on

larhmint.i al  concentrati on- dependent studies with the
MC3T3-E1 cells using the nodel ECM fibronectin. 25 It
is noted that a concentration which is optimal for one

Exaglple 5ype under investigation may not be optinal for
anot_ er_ oelll -ype I\/br eover ﬁ' he oonoent atl on %f a

A Different

_HQESE not be the optr mal concentratr on for anot her ECM

even when the sane cell type is used. Simlarly, the

Deoorrposition of a mixture in the "hit well"” my not be
i mal . For exanple, the surface of well ElIl, which

[00?? t he "MRresord dxample @&Bﬁ’éds%@daa’keﬁg@&aﬂ‘(@)ﬂeﬁlgﬂfas shown in
| agen- tylrlJe VI and Col | agen-type |11. Follow up
1§

Fig %édmdase\ﬁl@ gy sprerged feinga aommetrmllm@dablh goftware package IMP™

fro?r? §g§%|§t§gftel on&f I\J?,gt By éér%@rﬂgls tﬁ:erhigﬁ %Hl eres1 %/as ﬁenerrat{e(fl1 using the

cuﬁbmtdeegn(fan(ﬁibhﬁﬁ) SHISXIVIP & 408)5. IMhk sb&ware package is a GUI oriented
package, so there is no code to show. With reference to Fig. 13a, the first column is a list of
the experimental points (runs) that translate into a well in the 96-well plate, e.g., 60 wells in
this case. The numbers in the spreadsheet itself (-1 or 1) (Figs. 13 a-d) is an indication of the
level of a factor. In this example, “1” indicates the presence of the factor and “-1”” indicates
the absence of a factor. Moreover, in this example, if a factor is present in a given well, it is

always at the same concentration in regard to the total volume of the well. The total
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the optimal conposition) bound to the surface of a

"hit" well for a given cell-type. WO 2005/ 029071
wERADSABRO04/ 029578 [0073] In the "best factor SPCT/US2004/029578

approach, the experinental results are anal yzed using

con%grﬁ‘% ulfo'iél o%'%gg}@ g%arf i%mt\xp ?Lr;[g WW%{hg%?%n%éﬁg@) \Abggnts $heluded
in thda abrr@pbhcagg ex;ie\rimdnaahrm nrheagwkeﬁ@ fagtdr nlayes ae p(rﬂﬁﬂ@i iddhe top row
ect) a i ncrease the cell count whe

of liag% dérrdatigs ?‘r@ ﬁlﬁqwscthﬁﬂdeﬁt}ﬁ’rﬂfl cpelpaf ghnerc fastas F%ﬁé@ in the present
cxrR R Aol S TRaR Rt 5 8t okl ) Ryl 1 oro
96-wellplate.cBami tlmtstaﬁlsgd:al da:ngn sHEuIWrmngBlgpil?o (prd)yit dasbeageen that the

i ndication as to how
folle@vg%ﬁmgs S R EH R %%ﬂgo%% FERSERL b da2. 14, T
F2d,708) £38 $okefer engp29 M d-point”  blend. As can be

deen, ‘as the anount of Col I agen 'V or |am nin

I ncreases, the cell counts increase. 10 [0074] Wth

p ref erence .now Fi éL t.h 110% serum any effect
M@MM@@W Fig. 11 dininishes,

[oogmd onlyCend he@@ited MtPihe WelEohh D6 SN H1REEN becoPdUAWE With the design
positive effect on cell count. 15 [0075] It is noted

showain thesnyeadsheet pEEIE. b (3-d). a"ﬁ@ sepding densifiyas gbout 10,000 cells per well.
h t
Cel%loa?% gr?cglﬁgt%csl 3?%3\@5 eg OV%YQ%P. %%5? Caqﬂ% g&fcnwﬁg Al n* %%m ahd any cells

notedAsfl eto théEmmobidigéd u@h’cs' ‘onathpiveH ghirfieey |afb te@mtted andsany adhered
surface conprisin en-type VI _and Co] | agen-typ

cells jare figg(l breexnogure 6%&%5%? 15 mingtesa dhe %B%an’doﬁa g%gxe%adgered cells

e IS5 GABL L ] SSSB PABfnape sacs

abo(v@lilaEkanpleBu rAwpimdgesinglyyis soft Bamegack 30 (Metd Bogpt, Universal Imaging

oS Ak B SRl ST BT BRED JBR e mckigne g hucle count

res&l%‘ 10} theVWRlIS BroWtai SRIN B ALEOn HRED Ebs@lC VBB kihahé Yest experimental
avai | abl e software package JMPTM from SAS Institute

outmm: €8 N@ghest nuphet ofmgllanclep aee @@S@‘efﬂr dgrtleRs optimizatien. By

elﬁl%rg % eentsn %r\}tﬁ‘lhe gs ggg% ghes'be%{1 r F ir%io %%eitﬂ)a?@ga/memegardmg

whi@ﬁcﬂfca@@ an@/@r tRRedrerdps G@el@@lﬁ@eﬁﬂa&fﬂé&‘ts By mch@iprasfactors in the

to Fig. 13a, the first colum is a list of
design, potentially more complex interactions between the factors can be determined.

Follow-up screening experiments can focus on a particularly interesting factor combination

discovered in the first round of screening.

[0078] Following the first screen, the main effects are estimated and reviewed. By
“main effects”, it is meant the effect of a single agent acting independently. Interaction
effects mean the combined effects of more than one single agent when the agents act in
concert (not independently). At this point, relevant interactions among the agents typically
are not estimated in the statistical model, but interactions among the agents would be
expected to result in the best experimental runs, i.e., best wells. After the first round of
screening, the best wells and the factors that are included in these wells (level = “1”) are
identified. Follow-up experiments can be performed for each best well using all the factors

included in the well, whether or not they had a positive, neutral, or negative effect in the
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the experinental points (runs) that translate into a
well in the 96-well plate, e.g., 60 wells in this
W@ a®8/029Dne nunbers in the spreadsheet itself (PAT/U82003/029578
~ (Figs. 13 a-d) is an indication of the Ilevel of a
preiiﬁlgﬁa?‘g aabptlcgﬂ %nab?s)isa %efxga?meht@ % a%% %ar’]c%cg wﬁb %30Pst of {he agents
idehBB&Din. thd/BER MBS0 ak o drlfiive aeaqadsmhm;m siibsat cﬁﬁiﬁét@fs foSproducing a
present in a given well, it is 35 always at_ the sane
desyisd eesponsain @roelln Mosgeifes the cxnesinest ean hﬁdﬁm@éed@whﬁwgl the
coﬁ%ﬁi{rfgh ;Irl g‘ttflé) égaeln s 1391 b@%? \g%g Q/e%ﬁé’g f]f} d(rl:ﬁy V\gf%%%%&%ﬁ%ﬁ also be
perffi@sed with thlaeumﬂbﬁiﬂnglé ag@fmﬂﬁt hanlcsltamachllyn sigriifieant main effects or by
cor}%o g p o d I lo% \t,lfeoig@x ¥ etr silﬂngig }qgén(t%%%b @\gﬂ&g? Eeﬁggrcjlg% 1&%’1%1;66 in the best
]nﬂﬁggﬂ 14 shoms the identity of each of generic factors
FO1-F30 in the present experinent. For exanple,
experinental run 1 in the first colum may represent

96- wel | Fro h tatistical
00fBL1 o Sl Derr mPEosed g usontep ofca Bt PheslyreRuie sxraceliular
coﬂcﬂﬂlélﬁ"i‘s Egvécrﬁ&ﬂgflﬁgﬁ bRlcP R&a8tkorks! 'an@n% tHeB&tbrs ik’ tﬁe dxffracellular
FO4 8, F09, F11, F12, F1 F16, F20 3,
en\FIIZJSImeF-E 6Th¢=Eracke&hEumzegl depsg@m@@mtes&\b@r@usbqhe@ﬁd tfprowidg good

oL 50 0 B R YTET L BePARL M v

settofieoiibilations SHTaMOrsi amm@etsmpaaﬁahﬂehnwfmlﬁmg cask3higRerdjrder
. The seeding density is about 10 000 cells per well. .
inteagtiops Fraul 3 he grRected toFespiidn presiic SxpyEpent@ltnsgs beig “best wells
ovel 3 by Ao iy FEAL R RTIERAIGER| Fair HecR IR Mduts in the
bestevstlved and any adhered cells are fixed by exposure

to formalin for 15 m nutes. The nuclei of the fixed

adhered cells 15 are fluorescently |abeled and i mages

are acquired with a fluorescent m croscope as

descri bed above in Exanple 4. An image anal ysis

sof tware package (Meta Morph, Universal |naging

Corporation) is used to enunerate the fluorescently

| abel ed cell nuclei and the nuclei count results for

the cells are obtained. Based on these results, wells

with the best experinmental outcone (e.g., highest

nunber of cell nuclei) are chosen for further

optim zation. By 20 exam ning the contents of the

wells that give the best results, information is

gai ned regardi ng which factors and/or factor groups

yi el ds beneficial effects. By including many factors

in the design, potentially nore conplex interactions

between the factors can be determ ned. Foll ow up

screeni ng experinments can focus on a particularly

interesting factor conbination discovered in the

first round of screening.
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25 [0078] Followi ng the first screen, the main effects

are estimated and reviewed. By "nmain effects", it is
wore@sn2gohe ef fect of a single agent acting PCT/US2004/029578

i ndependently. Interaction effects nmean the conbined
Vvﬁﬁﬁﬁﬁiélﬁﬁwﬁﬁbgsiha” one single agent when the agents

\ (not independently). At this point,

rel evant interactions anong the agents typically 30

are not_ estinmated in._the statistical nodel, buf . )
L { e dr gk FonetRinghen ragentEngoars B@aggo@é@&d@emg@ desired
bidl&SH1 tredpBndetf wWhBRLceRY RRE hBBRERbriphiBiie the Geps JPES!

mgﬁls.e%Q?er t he #?rst round ofn&gcrgeﬁinef the best

wel (® angravivkng meemaded hvvinga enlime bwibked; i n t hese wel | s

(leyael =11" e identified..Follow up.experjments .

can Bl pBPFiEALTPRATBAF SRS TIOHE FHG SRS kffoselseive ons of
saifl @6deBtasles hatotdifletd d fatidliealRbign; Whet her or not they had

a positive, neutral, or negative effect in the -21 WO

200%$9)029 0mpopdizings2donixoresFingle pgathiarsyidoubniesuifaed;
anal %si s, . rinment.s c be repeated with a
SUblE oPomREnE SO o3 A v PR Vet so
as (@® ar aéquirirg datindfvlativelol Sibe&Sire@bidl@dEDE&po@k in said contacted
5;0d cing a desired response in a cell. Mreover, the

cel '6@$inent can be repeated, wherein the concentration

oxp Sl o R o BF il Rl R Al endS AL BHRR single agents
in siidhplixguey ertafettiat inpaodsing sagt desatd Yiokogiel fdspanst imsdidh contacted
ffects or. conbi ni ng a supset of the best single
cel dEmgss%WS[l?ﬁqﬁwé‘ﬁ@%?P%f %F&Bﬁ?‘gg?taent ified in the best
m xtures. [0079] It has been proposed that the control
of cellul ar phenotypes via extracellular 10 '
2. condhe msHwdiod clgpn s Awthebgornprigingihdstepi afpéacingtsinghssaid agents into
a t.he factors in the extracellular environment.
Oﬂﬁﬁgﬁgﬁg§%§PaP%ﬁrnan desi gn presented here is believed

to provide good statistical estimtes of the main
effects and al so provides the opportunity to observe a

3. di vdbg methodiof ghim d niyhersi sgicwfure surfase és epstsdgvith an agent-

imSSPE Lakruns. In this case, higher-order
interactions woul d be expected to result in specific

experimental runs as being "best wells" 15 over and
4. 2]? ]9 i‘gfte \é\'ﬂaﬁ{odc giagagﬁ gq%g1| st%t ggeg g{]lrﬁ\%gi:ligig{g%r?a{l isnettill)igcompatible
polRIPLASN RoREld HodH PodP4Re %@h%'ﬁr}nic%cﬁk%i%l? abid, g%lycétﬁ‘ylene

i gh throughput nethod for “identifying agents cap
oxidé, peldudeixiethyl methaerglite, and combinations thereof.

5. The method of claim 3, wherein said agent-immobilizing material contains reactive

groups for covalently immobilizing said agents.

6. The method of claim 3, wherein said agent-immobilizing material on said culture
surface does not support cell adhesion.
7. The method of claim 1, wherein said agents are cell adhesion ligands and/or extrinsic

factors.
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bi ol ogi cal response in whole cells, the nethod
conprising the steps of 5 (a) providing receptacles
whaoosnepoal cul ture surface; (b) placing differeP€T/US2004/029578
m xtures conprising single said agents into selective
on of I d recep .S _.ac [y t atal St -
5. Snchthen PP P B ARG A8 AP b Lomising o
extragEiil & hAris dreleigb dxttheliglar fragey profddh) fre@né@s,tpeptidagi@wih factors,
agents from(c) with said whole cells; 10 (e)
cytekarasiand sgmbiationsieeat i ve of sai d desired biol ogica
response in said contacted cells; and (f) identifying
whi ch of said m xtures of single agents and/or which
9. si ritheemethed v cliaim $ awherainstidrdasn iamequafet dgtimneunonytochemistry
roduci ng said desjred biological response in said
mmg@ﬁt%%F@@°P$é¥ﬁ§n%§mﬂd“§W%tisticaI model i ng of said
acquired data. 15 2. The nethod of claim11, further
conprising the step of placing single said agents into
10. ot HErssmethod af dlaine ¢ ewharcinesid d@sirdhigiolpgidabaspdnse fissdetacted from the

wherein sai.d .culture syrface .is.coated.wth an ent -
eroliotorigne Pt ookt Bretln il S RG it s ARSon, co
prolMitRinind *bshbaAabhs thefeeRi | | zing material is a
bi oconpati bl e polynmer selected fromthe group
consi sting of hyaluronic acid, algenic acid,
pol yet | de |y h g
11D B ot B SRR DR e WRACHEI S T o
wherei n said agent-imobilizing material contains
reactive grogps for_coval ently innnbLIi;?ng sai d .
12. 3 gehiesmethod phelapa d nwhergin the tofahcancepiration of sakd ggents in each
iggrobid i zing material on said culture 30
Kmﬂ%r agé doegLnot support cell adhesion. 7. The nethod
of claim1l, wherein said agents are cell adhesion

ligands and/ar extrinsic  factors. WD .2005/029071 .
13. bR 65 GA%E b I e ESIeLe B eR DR OF S Ay i cach
recépacle AWEMAESn@Ar € sel ected fromthe group consisting of

extracel lular matrix proteins, extracellular matrix
protein fragnments, peptides, growth factors,

14.  The method of claim 1, wherein the concentration of a single said agent differs

between said receptacles.

15.  The method of claim 1, wherein said statistical design is selected from the group
consisting of a fractional factorial design, a d-optimal design, a mixture design and a

Plackett-Burman design.

16.  The method of claim 1, wherein said statistical design is a space-filling design based

on a coverage criteria, a lattice design, or a latin square design.

17.  The method of claim 1, further comprising repeating said steps with a subset of said

identified mixtures of single agents.

18.  The method of claim 1, further comprising repeating said steps, wherein the

concentrations of agents in said identified mixtures are varied.
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cyt oki nes and conbi nations thereof. 5 9. The nethod of
claiml1l, wherein said data is acquired by

WO povsnzoyt ochemi stry anal ysis, m croscopy, OrPCT/US2004/029578
functional assays. 10. The nmethod of claim 1, wherein
sai d desired biological response is selected fromthe
group consisting of cell adhesion, cell survival, cel

19.di fTiermethoddf daim t.evheramtsaidatdtistical amdeliddis an algorithm for

roliferation and comhi nati ons thereof. 11. The nethod

co g sfiflpequirgd Sy ‘ﬁltggﬁe&tar“é?i@gfiﬁ%%s are wells of a
96-wel |l plate. 12. The nethod of claim1, wherein the
total concentration of said agents in each 15
receptacle is the sane. 13. The nmethod of claiml1,
wherein the total concentration of said agents in each
receptacle is different. 20 14. The nethod of claim1,
wherein the concentration of a single said agent
differs between said receptacles. 15. The net hod of
claim1, wherein said statistical design is selected
fromthe group consisting of a fractional factoria
design, a d-optinal design, a mxture design and a 25
Pl acket t - Bur man design. 16. The nmethod of claim 1,
wherein said statistical design is a space-filling
desi gn based on a coverage criteria, a lattice
design, or a latin square design. 30 17. The net hod of
claim1, further conprising repeating said steps with
a subset of said identified mxtures of single
agents. 18. The nethod of claim1, further conprising
repeating said steps, wherein the concentrations of
agents in said identified mxtures are varied. -24 WO
2005/ 029071 PCT/ US2004/ 029578 19. The nethod of claim
1, wherein said statistical nodeling is an al gorithm
for conparing said acquired data with the statistica
desi gn.
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