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AUTOVATED MEDI A OPTI M ZATI ON TECHNOLOGY
CROSS- REFERENCE TO RELATED APPLI CATI ONS [ 0001] Rel at ed
wansecto3matter is disclosed in U S, Patent AppCT/U81009000269
of Heidaran et al., entitled "Conputer Software And
Al gorithnms For Systens Biologically Linked To Cellular
Phenot ype", Serial No. 10/662,713, filed on Septenber
15, 2003, entire e f ' [ ncaor por.at ed
her ei n by&gﬁ%@@ Nf%&?ﬁw%t@ I}SFQ%NQ&%%J ect
matter is disclosed in U S. Patent Application Serial
No. 09/ 359, 260, entitled "Methods, Apparatus And
Comput er Program Products For Formul ating Cul ture
Media", filed July 22, 1999, in U S. Patent
Application Serial No. 10/662,640, entitled "Hi gh
Thr oughput Method To ldentify Ligands For Cell
Attachnent", filed Septenber 15, 2003, in U S. Patent
Application Serial No. 09/608,892, entitled "Peptides
For Use | n CROSUIREFMBANCE TO RBOATEDEABRLICADENSIND i n
U S. Patent Application Serial No. 10/260, 737,
entitled "Methods And Devices For The Integrated

[OOQHERQM dys%ec@%lléttepfé R sEN YA TPRMBOES! hheﬁﬁn of Heidaran et al.,
Sept e

er 3 , the entire content of eac
entitled S\ vormita S dfevaee AndyAlgefidmenice mmléﬂymﬂ(ed To Cellular

Phiriaht Sl St BECRENE R §7 SePbet [ 2 R03 e S SoMent of which

is thévrpotalRAkercie h P RiTERRcdTet hods. The present invention
rel'ates to a conputer-inplenmented screening system and

[0042} Additionalt relded trbjast eptten iy displppddyinaehtPatink tAnpéisation Serial No.

red.re and cific
09/55%?1?(? fe}r} I%d éﬁ%lgfz]?)ds éppgun 2\? cg glé)%.l r?%mgflrro LH:}S For Formulating
Cubept viRéRn "} hiddd nnyidn 2999c el IU SUPétﬁﬁteA%Hehtiohoﬂﬁﬂaba&ﬁdl 0/662,640,
n a variety of resgonses such as. anti body

u
ent'ggér eldighn Theélglhp'ﬁuﬁf% odynkp tifendify oligangs eﬁ‘ﬂrl el yAttachment”, filed
t "
Se@ixﬂa@ 1'th %Pﬁrzgr e{ﬁh A%%h&ﬁﬁn%gelrl?fr @gt @gté@%@&géhlfe@ ‘Peptides For
Usdlils dadese IMedmimﬂisd Juhe 139, dé@3,rahl & bSchatento Appkdakion Serial No.

10360.547. Gniteg FBetnis Qﬁ%@'ﬁ?@g%f' 15 el Wiscqugpt gF Sell Culture

Enviforthdnt®; filed JeptehdbRf 86,010892 NBE BRSR VnfeRt SOBLE Y in6&bbrated herein by
surface receptor interaction with |'igands. For

refggizaepl e, in order to gain control over interactions
between a cell and l|igands present on the in vitro
culture substrate, a suitable culture substrate, such
as pol ystyrene, BAOKIORCUNDEOFWHENVENTIORI Whi ch

~does not allow for cell attachment even
Field of the Invention:

[0003] The present invention relates generally to the field of high throughput screening
methods. The present invention relates to a computer-implemented screening system and
method that can be used to identify agent mixtures that elicit a desired response and
specifically, identify the best set and/or subset of two or three peptones that optimizes cell
culture conditions based upon a variety of responses such as antibody secretion, cell number

and time to peak antibody secretion.

Description of the Related Art:
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when serum proteins are used in the culture nedia.
This coating thus elimnates the uncontrolled and
waewsra@sy adsorption of the serum proteins. PCT/US2005/000269
Biologically active ligands suitable to interact mﬁth
surface receptors can then be i mobilized on th
[000&b E@T ﬁ@lsm |heélsﬁ41iﬂhfh§rfml‘?$gtottﬁét o BI'® gissases i hymppnsy itgs ddsirable to

cont}({: % % eﬁ g@l&?\%ﬁ)t ghﬁlf%ﬁ@ 1(l)n ka%ﬁwﬁ e?erftﬁﬁ&‘? When cells are
h the art or ‘e nomn
maiiyiakdi o muttuaac:lrﬂ vitro. aII’gmﬂterdonednmssar;sm fcammolcoﬂlt sur@ace receptor

h the cell ad esion_ligands can
interp AL JLeandls Ry e xR derr B i Pl Ve intgpastions beoween o

cell Ql’g(ﬁﬁgﬁﬁlts p?&@gtsorp Viﬁexr‘tr& Re1Ee %ﬁ’t‘)s‘ﬁgteaﬁ%l,uftﬂﬁe 68&ltlre substrate, such as
1on"l I gands. I's prevents the cell adhesion
polybtiyggaed cdrr benchated gvisioh yivlymeredhiahdlobe avt aldpw er sell attashment even
Moreover, the coating itself does..not or.t

whet) B gtk % B fis SHBUE TEUG | AU SOHaR iy climinates the
uncon@NBM | ayd oWBREr W adsorfiade B 1P RéuBabicdiinsierBidlogally active ligands
10/ 259, 797, filed on Septenber 30, 2002, the entire
suitabbmitoeinterast with eshl susfaie eesepiorsaraadhoncbeimmpliliced e Bt goating while
maulrtﬁln%ngth@g% %gal %ftl'ylgr Jéfttpé ¥ ﬁdgg%‘g secohgez)tt sf\ggﬁ: l(%évf;n to those skilled

in thd sl Hed ei@hﬂ)leflatsekno@vrg:b Q@é h?dlﬂi’@ﬁfc aofd gradydnic &fid eca erface coating
mol ecul es are known. These inclu grovvth factors,

uporhwhiehithe celhadherigndizandretan brdweahilizsd aas ehemiste Freulfing in stable

I c
coval%rfg EJotﬂgs ?}Qﬂr\]x%%# ﬁgé rclog glrﬁ% \t/l\ke'héeélf 6%12{1'51 g?ﬁ%s?otfﬁﬁ Pie¥ents the cell

adheefofndtgand fmnbemgtsoblhﬂlzbd aad hdaging the siafacee Marebverf theecoating itself

T A R AT RN M——

U.S.1 pRBhi AypRaRRhSSHeL NG, (@288 EVEed HESbHteHb&EEBY, 2@I% the entire
for a given cell type. This is of particular i nt'er est

conterurofczdnd:lslstlmarp@i@teddmereslmbymf@reme only survive by

[OOOgLNgHHnshg)l 1% 3 P{Ob@ﬁ e tlp}gt srpeglg{c];rﬁ]é( 1rt%'lsI gﬁ Iflgélltss e r%ﬂulred in order to

achi®®) ) @eddict B8N YateR W?eraﬂﬁurﬁbéﬂ o gréwthpefdctds l;hh(ﬂéculéshﬁé €nown. These
a need in_the art or a conputer-inplenented,

incluglea grostth clictops, deasmpmey Bsiles. nptlh meleeten apggexgracellular binding
mol%c%lgetsierﬁcfv%ve% qp!:a nEEH% B8 b Qi &g 39St mttbac%%%/ %rgm He&etor or growth

eract’i ons Ween m Xt ures that are
effedteeonitgdations oo defievemn dsireé vell fatedies b pedneell ktyfeat e.

000Gk P o . IeE: SBat and o o identify

agerRIGRIRS to SHGRVAS d@ﬁfgd%ﬁsfate%fja lg%h RBE Wrpe@Mhis i is of particular interest
optimzation strategy to identify the best subset of

for qellls that do ho‘ewmerppo nely sutiave bjodnaamczaés alfeting &lairtduiﬁfqentlatlon state in

S S on a varli et esponses 1
comERBn1 LIl SatBRE & it Boudh HefRORIREY miftnglian colis. I
art@ﬁra PERle anhi hRdyinSarr ok ifn pesheder- XeOFstditdcally designed
P ENTION [ 0007 %ccordln ly, aﬁﬁgb1§%$@%§h?he prega&i TR

exmrm@mlu owsthos wad gt cusigm dar dmplsmentadiony i shytgmatically explore the

interactions between mixtures of factors that are required in order to achieve a desired cell

fate. Preferably, the higher throughput system and method would include starting from a list
of several possible agents, such as peptones, and implement an optimization strategy to
identify the best subset of two or three peptones that optimizes cell culture conditions based
upon a variety of responses. The responses can include antibody secretion, cell number and

peak antibody secretion periods.



10

15

20

25

30

35

method for identifying agents that cause a phenotypic
change in a cell. The nethod includes providing
WO e@spt@st es in an array and providi ng a statiBtT/U82005/000269

desi gn including generic factor nanes, factor |evels
and experinental runs. The nethod further includes
pl acing different m xtures of single agents into
sel ect ones of theNgEPyTH eAEARGANGTIRENT O @ conput er
representation of the statistical design and utilizing

[0007] sofardineky, pn objeshofithe gmsentateentine ictompenide an automated system and

representation o e_design. The software .
et R A s b e b RO BE SROERE Segh The Bethpg includes
provid@i}efdcEpth@led & anafes andi%ﬂﬁvidiﬁ% aCRRGE0A1 RkipANnOluding generic factor

amounts of the agents to the factor |evels and maps
namesh &cfasclayely #8d ekperaentelops-adibesnehodifurthen énelndesyplacing different
i 36 SHBBEETEOAL 1481268 Kpoed LLEREAk, TR o compute

repred@atichane ehavistdtistitsd deOigAUARY utikHng Se8dfalarenprofraih@ generate the
design, the placed m xtures are contacted with whole
compukqr|repreppatiqneoithp 461180 of he sRAfAh guicHsHpalhiaapt (hgadentities of the
agent[socQQﬁé é%HChﬁl_Et Qk?ﬂ.aﬁl%g, ﬁg%st 12@ oeﬁ@e?ﬁﬁ{ioﬁ BY Qﬂﬁ){lﬁ’@ f the agents to the
|nclud§s prOV|éﬁng a nmethod to acquire data i ndl cat i ve
factonievalspirelnobypile lobaivge of thd teeeptacitaetithth theldrmyandhe experimental

utjlizin rocessor, i ncludin n algorithmfor .
s b e B 9525200 AGLUOLID, 30 BLAGTL DN by secomdnce
with BRSdothui& repR8&rtiNon¥H RN Qg AR ASRAMTNEYERToRANEE With whole

whi ch 'single agents are effective in causing the
cells ﬂr@ém@tqapal%e ohahangingiheihghewiwpect ed cel |'s. The net hod

ugther i,ncl.u stori.ng the statistical.. desi the .

100088 st Bl 8y dola Sl R g P Gavire dat
indicative dtea slesbgpic tHhagaialt cetta@sd edlisma tudilizhatadrasdsdriifcluding an

results of the algorjithm conparison in one or nore _
algorfhimalgn sempaippthy)acyeiredsdase with the platisticat design toridemsity which of the

. . . e i ol . .
snk RYG0 ARGOPSINEESRE YL 8, S SR AP SURR e s
the coeastal adlse Sheantthad furthenimelidod stading theatagisfieil desdgsithd idgntities of
the aéql%q, . {:fg{lglgtp]i grgp%(etp%réeei@(gygé%tﬁ% ggégn,?t % gct&alggg gxlgclerlil%erfta!duda?a and the
resul @loRihesdl ?&ﬂmp&ﬁﬁ%sb@ﬁi S 88 RABMabssel act or names,

factor Tevels, and experinental runs, and a software
[000r Yejr another obgeveret ithey paeseoinmpuneation ejpckidentmovidingoh system for

. the design. .The softwar rpgr aut omati cal | S .

impl oy P 3 e P NG TR ERepf foralaBh Setective ones

of wHiHTB®, fol PRSI vile(iF SRt hidktuRR oPkingle ARBIUNGLE (B fltid8ncluding cells.
agents to the tfactor |evels and maps the | ocations of

The sypeny adecichides s siagtistinahdesign iaeludipgtasnerietagiop apman fackdr levels, and

ety T PSP D55, SEUAL S SHRED, O gion of

desigand’he sofioaes pRigrdnn abtdtiarigalBnmapgkeiiddnmitieo bf tenapaits BE the generic
the experinental datg with the statjstical desjgn to
factoy parmes, ryaRsH@e FOREUNTEE0R 9d /06 rURE) o %ﬁé‘fgﬁ%tsv'{ﬁiﬂé% fagtqa levels and

maps&hé f5chtidits P iheH&pRR1dsRFithin the array to the experimental runs. The system

also includes acquired experimental data indicative of the phenotypic change in the cells, and

a processor including an algorithm for comparing the experimental data with the statistical
design to identify the mixtures and/or single agents which are effective in causing the

phenotypic change in the cells. Further included in the system are one or more databases for
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phenotypi ¢ change in the cells. Further included in
the system are one or nore databases forstoring the
wat@bsiostosral design, the agent identities, thePCDUIPLDE000269

representation of the design, the acquired

.experi nment data and the results of the algorithm .
storigg, ﬁ%?te%%w?f fleseerohesegant 1Bt Fe thopprapyterfeptaientpiassedihe design,
the deYiRdY &PRrintaP aRRBLY (RTcAs R odTRT oAl At T On

technol ogy that enables users to o%tlnlze dla
[0016bfpBnamtker( ebiget foficther plesant i myentivm KPP GAPBBAN automated media

opti@%{éﬁ&? feehl?ojgg%&g?%x%}a?%ési\}g%s N $a '%li?isegg?c\ﬁé?éggénﬁfs (gfgi. Pa%tors) using
the MENVYTRITSEA |sttﬁ/ﬁ1%341ﬁ15r_o§5@(|§ }1&&1?%&1&?@@?&&91@% dUsing specific factors,

erinments in a nulti-we pl ate format,

eXx
the MEM/ICL ESBA Hefimace sstamptitllye srepiss piasisticadlyt drsignod resperiments in a

Xper.i condi tions ' a .
it SRR P RERAERRS P hRRaPi lesgo rrspareig amesererimentl
condBicnzeksi2® A0robbacAiquicehesiisg platfany (&MheaBiolekt FXI Bidmek 2000,
The software and_ the database it resides on are used .
TecanGeipsisnar pewrisiyilaaladumsye TAssoliwars aud thgrdsiabase it resides on are
usedftgre[%ﬁatgfaggacta?e ﬁz% and !PHQSIEG:S gﬁrﬂg safgﬁl?eft? 8P G&n (?gl huorescence,
counts, and " so forth). e software user can perform
absodlahce, eleB\canttssamat scsfarthdl Thnabftwe user aan parfoomedletlevant statistical
fashi on and al | fJ’ l.evan {e orts are automati cal

y
anal g & 4P et tofnefod deshien and All Felenantdspange. a%cr%trcaiiwgenerated and
storeﬁiﬁﬁ%ﬁﬁ@ﬁe ahtabdsst iAoy aﬁ%id%%t@{sﬁcﬁ%ﬁgﬁ]ﬁﬁueaﬁ% P%xfﬁgnﬂéﬁ,efhe user has

e ability to conbine results fro
the abiljte ta enpplrige fesplta ot multiptd expesmantd foad metatanialygis aBRUEE mining.
DESCRI PTI ON OF THE DRAW NGS [ 0011] These and ot her
obj ects, advantages and novel features of the

i nvention wi | BRIEF DBSERTPAIN YOEPHEGOR Aesidg om t he
ow ng detail ed description when read in

foll
[00115&5]1%@@1 ethegiabjects edeansanep and nael deatwien g thei invention hrill be more
oo DR g Do By Uk 8 B S BRI v
accohpenying g€emtings)wewhichn by whi ch best mi xtures and/ or

o T8 R0 b S S ST St
withfe?%ﬁfbgﬁﬁne[ng%gﬂhegﬂr%eng i vseﬁﬁoﬁ l‘tg)/"wqiﬁ@lgf)@smrﬂ%mﬁﬁs EXPOPbEst agents
t an of the

process I n accordance w nbodi ment
capapleesfenliciting enphawtypic whamde @ bi alllogirc &k idedidledcianhige throughput
£ hcreated and/or revised using the information derived
aMPPom the process in FIGS. IA and IB; [0014] FIG 3
[0013] FIGY i8tafovR dia@xanBt & BRASMe BfocBieRlcadiarc8 Witl & embodiment of
pat hways hypot hesi zed for the action of an agent _
the presentinentign by vehigh 6ltigliogisk! mpdeleran heooedpd Bhdior devissdassing the
. L: a f,a uter system which
inforia 6 464 A A0 e BRSPS B BV H G 155"
[0014|CEF. Gailiestrates in axargpib asidebot ex@imflfe dell@isepithways hypothesized for

i nvention; i . .
the action of an agent mixture (M) on a biological system;

[0015] FIG. 4 is a block diagram of an example of a computer system which can be used to
carry out a method of FIGS. 1-3 in accordance with an embodiment of the present invention;
[0016] FIG. 5 is a block diagram which illustrates an example of the components of the
system in accordance with an embodiment of the present invention;

[0017] FIG. 6 is a schematic representation of an example test well in accordance with an

embodiment of the present invention;
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[0016] FIG 5 is a block diagramwhich illustrates an
exanpl e of the conponents of the systemin accordance

wowvdaos/oan3enbodi nent of the present invention; PODUF3005/000269
FIG 6 is a schematic representation of an exanple

(001hFElanT s poBwErai Favssy ol o Fiamaple CRoHal plate lyout comprising

diffet @R HEKARELST GRolelagits SRMRA ehd fy&s\@tl ik cpéa@édeuslu?gg tistical design in
conprising different mxtures of single agents ere

whichhgenietig dactoissincthe atesignuspregerd sitgle iagerite ahd d&c@nbmmd to form the

whi.ch.generic factors,,in th esi epre S
ditreft AR bl AR M SR A PSR AveRh Gty es
[0019]11315@3 M Alang @Brrkbledk @adadi MprisethtidR&RnaX8Mble scenario that can
i nvention; [0019] FIGS. 8A and 8B are bl ock di agram

be uyedip sleuslpning dhe stafistigal dssignpriche mwthad; ip aepradansanvith @ embodiment
Ofthgégﬁellgqng&\{g 0PI ng the statistical design of the

n accordance with an enbodi nent o f the
[0020) EM@A ane OB e bldcRWR4Prath | &feséativng oD Br@h@ dab@ple scenario that

i agr presentations, of another exanple scenariQ
can gﬁaliseg ef&%g ithe gtalisticndi drgiannel §1teamf‘§ltqdca1 ageosilange with an

emb&funteﬁfeoméB%eﬂt']n@é}ﬁ%ﬁdance with an enbodi ment of the
present 1nvention; [0021] FIG 10 is an exanple

[0028pFEadsheetanc oxmn!mle rspreadslest rbatpuEn ropregentdtionuoa mixture design

.des or.a 96-wel| plate devel op .
navifi S e a0t den el Bple QB iaa o hBe ety BERcon and 9B in
accoMiahbe ¥ith MR JIRRENQST thé BreRéR SBRNHbAMERMEiRThe \M‘ﬁrf?dld‘volume ina

the total fluid volume in a well is divided up based

well gdiviged mrbeegd @ftlrﬁ@@tr@psom@mresepoozz] FIG 11 shows
[OOZ%EFFG( aﬁp al){\%xém eﬁﬁa‘i’eﬁ: &py%sggasr?H O?IC%% &g%tbcg 8631gn of the

e Sprea shee

sprea&slhébt &nFEBtﬂ@dh needrdaicetwich fif @fBdlimeMMeENhd Prsent GR2on;
iis an exanple fluorescent m croscope inmage

of
[002$i EJ&" e%?c Enit yxalra@@ epressERsmigrpweRRATAg ohAUgEeBpflabeled cells
attacﬁ&?togtge Welik OPJ[ o %lg_glatt@@nh Weol# OLE EH&!‘% irpFﬂ CI;LI 11:1' %cdo?dance with

accordance w th an enbodi nen prese
anerhbmﬁmhnmfth{:ﬁﬁzdr}tlﬁdﬁnoﬂs is an exarrpl e gr aph of the
wel | ht ai ned fol | ow n

[OOZAE]UQ(;SIIS%%E??J ep('\é%pllﬁ ghagh @gﬁe n @é:oplﬁt ] @ehllrgmil‘tﬁg ogtr;lined following

an adFas daREeMrbito ?E‘ n%?@ﬁi RO 106 bOSrPES ¥ih an embodiment of the
i nvention; [0025 14 i s an exanple graph of Ln

pﬁﬁ%@eﬂ%nﬂwunt no serum+ 1) vs. deviation fromthe

ce bl end obt ai n Xt ure-np
L0025 SICE ' G PrepD 77 o P B P i ks, dpiation from the
refergidelblan] ebaReil B HhitthR-Rbed eRblykie \oEMoaatidiOR&B]IFIGS. 9-13 in
FIG 15 is an exanple graph of Ln (cell count-10%

accomlapemvith an epbodigesyit of therpresepiiny prsion;
[0026] FIG. 15 is an example graph of Ln (cell count-10% serum + 1) vs. deviation from the

reference blend obtained using a mixture-model analysis of information from FIGS. 9-13 in
accordance with an embodiment of the present invention;

[0027] FIGS. 16a through 16d are example spreadsheets showing a Plackett-Burman
statistical design for the layout of a 96-well plate in accordance with an embodiment of the
present invention;

[0028] FIG. 17 shows an example of the identity of the factors in an example statistical

design in FIG. 16 in accordance with an embodiment of the present invention;



10

15

20

25

30

35

reference bl end obtai ned using a m xture-nodel

analysis of information fromFIGS. 9-13 in accordance
wowvdaos/oan3enbodi nent of the present invention; PODRF3005/000269

FI GS. 16a through 16d are exanpl e spreadsheets shomﬁng

ett- Burna tical or th out of

0029 Gl ol sp ke, BBl R et nd EFb BRI RO pver time for a
first dubRtaRESELACOIdAMENyItR B e{r@)@aﬁ&enl%bﬁhe}o?essﬂaﬂ@er@i@nex anpl e

of the identity of the factors in an exanple
[003Q}; BiG. sk is a0 exegipimatiaph shayingeeristion end delh p@h\;ﬁﬁrﬂtﬂmaﬂvel time for a
secor?dmgfaﬂg{]fn a%fcmldﬁgc ol\?vlﬁ EH tegllgggg netnlt OP ‘%1% gagezsglllxtl nven 101]1' SanldS
[003 i BIG. fZE)r B tainGax aply gﬂapl‘i@h&ﬁ\ofngacoﬁﬂﬂiﬁéd SedRsibAREE celd proliferation over

accordance wi th an enbodlnent of the present
time oy Rae thsrirs{ anshigromnd ebstaes 4 agsowkasrpveh an aphodiman agthe prosent
invertpf €tion and cell proliferation over tinme for a

second substance in accordance with an enbodi ment of

the present invention; and [0031] FIG 20 is an

e M ErAEE] ik

pro ||C|a|U| (SAASS

[0035URS LRAGE ThBrede, COURRRE QM neﬁg@&dhﬁﬁ’&hlegfth&thﬁind to cells and
present invention.” DETAI L DESCRI PTION OF T

regul AREMERREY) v E)BOMBEtvENtidn) Q8olj feratiod edri metjlrzttémebﬁ Ial get cells or tissue.
"agents”.. are w:h effec a
a0 S gBRE %k e B0RE! oHPoS e or e mafieBfyinvBation include
peptoﬁh%@ drb @A E it OxtimREII at in@ﬁv@fno‘ls’é:ﬁ&@t pépBlts hBFmbheRSHE.- cytokines
anpl es of suitable agents for use in the enbodi nents
Wth]%Falt ridhgs e solutiep onbrerd tone Pulthse peicensish agagyglhsurface, scaffold
surfa @@%Qiﬁuﬁﬁ%trﬁﬁﬁl ylar matrix nol ecul es, peptides,
ornones and cyt okl hes which can either be in solution
[0033]r THxotend “h@em-lmuidbulﬁngﬂfafemaﬁ is Slefifledalferéin e b Ibicuendpadele polymer

scaffol d s face, ad surface and so forth. [0033]
that cgf geVE AFA: !&%&%W? Seylfure sy farsieadieapeetts def i ned

[0034] eA§ HERR ReQhOfhe %H’H "‘ﬁﬂrﬁolﬂﬁ%&y A8 h O 2 &P arREY Fﬂg)(gz ? render an

I'ink between the culture surfdce and an égent
agentAsed @fowtéaobffﬁetwmolemﬂa timnrobile mmobedlhwe sirface, such as a well surface

" biljzed he |i i's t der an age
or the SR o § 8 Dy HorbiSerbeBin oyt B i o HARpiigrepcompass
passi el ﬁcﬁ@ﬁ]ﬁmns&ﬁﬂhe aBets WS ke &ﬂfufr@§@ffﬁe b eB WUk 4acs Afindirect covalent
scaf d contained within a wel This termis

aﬁm*nh@éﬁﬁéﬁi%EMEﬁ@@ngésﬂmﬁgﬁwve adsorptlon of the agents

[00353 g‘\?gpt% stc”%r% tﬁa a%éé%{o?o 1ab { asex%'e{nﬁlgrtl grlqc{ ﬁpgeser:net%fle elements

that ther &geeimehd@Bages Hﬂﬁﬁodirﬁe trfﬂl &)rthm (b@gl;eﬁn@fwdllzeso the next. In the
vari ables in the experinment, and represent t

emboghasAt o AR né\seaepn,neﬁaﬁto&hamesewe ragiefor ra singlsr agent or

mixtur¥ B (Endle agltS. VEickdrs taPe LHRLRRYE acchididd™® a statistical design to form

different mixtures in the experiment.

[0036] “Statistical Design™, as defined herein, is an experimental design that assists the user
in finding a combination of adjustable variables (i.e., factors) to produce the best
experimental outcome, dramatically reducing the number of experiments needed to achieve
that objective. In the embodiments of the present invention, a suitable statistical design is
generated using generic factor names which represent the agents being tested. The design
includes factor levels that can be the amounts and/or concentrations of the factors or that can

be converted to the actual amounts and/or concentrations of the factors. The design also
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enbodi nents of the present invention, "factor" is a

generic nane for a single agent or m xture of single
wag@sno3Fact ors are conbi ned according to a PCT/US2005/000269

statistical design to formdifferent mxtures in the

ine P toL 03 Rleh R el e L s e b combinstions

of fau@@é’ ah® thé NEVeRg aRr&ANBI RAL 1200 Qfh agdhUshkRB) VR ? A8S well on a
e., factors) to producé the best experlmenta

mlﬂtl@(ﬁﬂdﬂﬁé The anmrumtalyunss@amd:engapmé toreble on @fgenenc multiwell plate.

eriments n ed to_achi eve .t ha ecti
1003 5 RE b AER S F eI R EE R Ry SRRy o & 1 hadition w0 o
surfasé 8t bbbt Sdstrae Hf FindtidnFeABHRH WHicH Skd ehHFBAlY BivdREd B the covalent
names whi ch represent the agents being tested. The

bondy eﬁqsequﬂm fraaed  with othel -imrehilizéngn mpderiah e(i.gmoubiecompatible
r t
pon S SRRSO S 06P o S8 500 P
treatménttth erdaacarogsineTivh stefbgontalveldtin tHelnpest-expeilinag hidkerial may be
ns whi ch are nunbered. Experinental runs specify the
COUP%anbi nations of factors and the | evels thereof to
[003§]e§ﬁe teﬁﬂd‘a%9h ‘Qéd%ﬁ%fé £3Re7dnd ﬂTeahl%é Qgh&‘lﬁ’éﬁlﬂer&ﬁ 15‘9‘%J plurality of
tiwell plate e experinental runs can
umquemoummc;s @nclaa&gmbesr orowelld, tvilhvehl dre plaaedam e{rO@ﬂé’r]y Asangsmdnt, such as
the terms "pre-treatnment” and "pre-treated"
rows?ﬁ% %5 the addition to a surface or other substrate

[0039]le{th'éﬁh| PhdlotgsioU PPhdbteic @hﬁl%%h ea[HdCtﬁle |1ﬂ'<e 'a@ﬁ@ﬂiﬂeﬁ%él éln includes
the coval ent bond subsequently Tormed wt

the obygeyable plsidal Py bwghfrmltce}r ¢haractgriseics oﬁarbong@mﬁma@s dtermined by both

enc@OHTE ol by ARG i Bies v ek ot o specific
trait, aﬁc}ﬁa‘@ nebode Resrutidgarllaiuintberang Rintd'® peak antibody secretion, based on
agent-inmobilizing mterial my be coupled. [0038] The
genetfce?% engiroggrentak indltigptescl e array, " and the |ike as
i r Wy

(004543 BERBE] BhdVel 2 EHRY Fperhdhehs HEHIME (BB B VEhdireq iy oxder o
achleac aaiegm@’decﬁll faw chorasxanpls grodticeffecioranole@il&Sthatlbiad tecefl surface

henot ypj.c chan nd .the |ike as
receplgl AHEACRLE the RENAHLTPIRa K e PUALTaIHhgs maliram of these cell
mclu@é MieRbrs COHAF REMN AR RlatrESmBlecARs %’e@ﬁﬂéss Bbrofohes and cytokines, of

deferm ned by both genetic makeup and environnent al

which fifereierecaeny mrsplcshc ﬂmwsthew&remraewshwﬁ task ta foydletbe fright growth

et B by e B G R R 8 ynBEL HE0 F Mbi o desied
cellfaew ronnmental infl uences [0040] As described above,

it is likely that m xtures of single agents are
[0041] cldhei qrabpdimerss @& thea pregah ilre@etlen gl¥e paged i the prithy. prdiging a high

througlﬁ?c?g oot Lgcéroﬂsi%ﬁerﬁgﬁtg tn%th bﬁ@/ 555 lﬂ’ﬁﬁll\?ﬁg?l?ts % & % \Jen cell type.

ece ors an reg U ate
Specifiiciliy rthatslyﬁhmomd pretiddf édfsatlb@:h 110 preapdr uteddil Below] exdigides a list of

ells. e
severgl possible agents, such as peptones, and identifies the best subset of two or three

peptones that optimizes cell culture conditions based on a variety of responses, such as
antibody secretion, cell number, and time to peak antibody secretion.

[0042] FIGS. 1A and 1B are flow diagrams of an example process in accordance with an
embodiment of the present invention by which, unique mixtures and/or single agents can be

identified that are capable of eliciting a change in the phenotype of a cell. In the embodiment
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include growth factors, extracellular matrix
nmol ecul es, peptides, hornones and cytoki nes, of which
WO b@se7@se nany exanples. It can therefore be BCT/@82008/800269
task to find the right growmh effector or growth
cf or |nat|ons 0 place in contact with the
desc fi%elp}y, égﬁ?b t usedds thab SP a gnpropue]l élrraplogmgﬁmemesuch arrays are well
su1te@i6th%%1ﬁ@{‘<§1§ sfce tatﬂ%nﬁ'h@ %ﬁ&ttteﬁ ﬁfﬁgﬁlé@ ReadlRls\ee RealfF v difble.
he art by providing a ughput

[0043d dmmﬁretr sieppdfeﬁmnﬂm@rmﬂﬂod user atcbdortki IQﬂ ofhei nmhteage rixperimental

t s ifically, S m_and
desig g asSBerauly 194TG0e B EFotretah e BpPet, SERFRIEE 3AS Insinue
of Caky, NC, ¥k cSR¥RIR a PAKELA RsBAMALS orﬁmag@mﬁ%ﬁ@@ @feaddcluded in

identifies the best subset of two or three pept ones
the Swﬁmare opthaisysieme elThe degignre bloskdioi ivpladesagegriofacior names, factor
levels %%%e?ﬁ%er%n dﬁ}%ﬁ pé)rﬂi[s 5 %mggll?% f ng%%rtnlell%o aly e?:ﬁg %egtelflgrgddrlil]%&!)\lwell array.

The dt‘dt@cal ldéstimdis IsBred & Il ldmélbﬁbeaarb%fﬂ( 102. atheex@imhed inputs the specific
rocess in accordance with an enbodi nent of the

agenfa pbllept 10dy anwied as e cpncenptratinns qud oramoypls 9T ke srseific agents into
the s \ﬂl% eTiRY %Qérsiﬂgﬂy alt%_estdrgﬁﬂ{ éﬁhﬁgasteg‘?ﬁl ofk §06. apabl e of
Iciting nge in enot acell. Inthe
[0044} nﬂada]ookellﬂ’de&e usdrecinzeleona spdfmﬁcf stamitcahd;@dgm sSIIHsaquenﬂy, at block
jcrowel | ar r.aﬁ.t%1 n gr;ene alatﬂ such arrays are wel |
t

108 s HGRTS (FORB FREPT 2 OB B rgpigagtation of the
spemﬁJ: %ﬁstfcﬁ@%&%nar’ﬁler dtéfr be)?éSl%ﬁQﬁ&l of %4(?351 NeA l;é % Spreadsheet
step of flow diagram user at bl ock el t her
whiclg p@atrwleam fox p@fnnpiemm ac%swglh lwuhghapamnmier, (thtalsdﬁzware program
softma e _suc

wsed iy Gt AngROGRFT ReteTafigutaa b Bl tibf snbPt s to me

generitefic®h nBasedn Qhe dé\slgﬁ gfdpst A8 dohedntiatioR bA®af ¥mbiiet WEEEk agents to
in the software of the system The design at block 100

the facige [qyglsdnofda slesigns aeatey cxnerimental gensdraseko the, spemﬁc agents and the
conce%ﬁ&t%ﬂse' [EEJn eHr/ﬁllc aﬁrﬁﬂ{glﬁ‘tgveﬁflfnﬁpr 5 P W%E 18&%’(&)?; | cang 1r[elﬂ&§ runs on a
specifis 1rB¢rowe]i arfaya Tiad a@ﬁﬁ&teﬁtepbésaﬁiatldﬁ)i?s thEhetose®in h ﬁ&ﬂabase at block
i nputs the specific agents at block 104, as well as

110. { he concentrations and/or amounts of the specific

0045796N15ck A2, LSRRk WRESran e é&?e?td@&“ St SkRhfBased on th
[ ﬁn a Cat abase atm%& g\élif % 5044 eAt b o% 10%{S ?ﬁease on the
computse repeesrnsaioncaf the slpsign f At bibd«t 134 heshovdesi fow diagram 15 of FIG.

1B, t %’I B’ﬁ?@%ﬁ %Itylﬁ tbspgll?sgg ;tg%' garsggggsgftégﬁ%ﬂgﬁogccogﬁmg to the computer
repredeARIiGS 8N RS HegPdo b® Shefitd HEfedntiStur&ah sdRSI &fes of AR wells in
conputer representation of the design can be a

the nygrowsl smeay, mﬁiuémgcﬁwsw mﬂu@ﬁseoi% BY0 @ndripee, agemSO @ptimally, the
robotl%Gsé/%(]i@lltnl cana%g]?éntse s{ﬁﬁpea 90r othgllgeof‘?tﬁé %&/\Aﬁ£ A ell array. In

er represen Ion map S

addltmﬁrte&e@fent e dBioac Wltlﬂrea@ﬂrﬁnﬁ wash kiepgenebe (})effaﬁhar by the robotic
nes in the desig maps the concentratign and/ or
SySteB o et s g& BAl of 2455¢ Kieps 5wt b Dorbywed mamuglhe. The agents can

be tetl&rsl @ aléﬁﬁy?‘ttc? FheS¥ AL BRIAE hinkHNa A a%oéd?{f‘pauble polymer such
[ t he

specific agents an
as algenic acid or hyaluronic acid or may be present in solution.

[0046] Once the agents have been placed into the wells correctly, the robotic system at block
116 dispenses fluid including whole cells into the wells of the microwell array. At block 118
experimental data is acquired which would be indicative of a change in the phenotype of a

cell. The acquired data is stored in a database at block 120 so that the experimental data is
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concentrations and/or anounts, and maps the well

| ocations to the experinental runs on a specific
worR@soweBt array. The conputer representati on PET/URENG/000269

stored in a database at block 110. [0045] At bl ock

112, a conputer programis generated for a robotic

linked {osthe o TepTcsaniatioa i ieedesiep r Hiarit Rlackd 281 a pigeessor is utilized
o R g R, P 0 AT i
desigh he ideeiltify thedwest ohixtgres antl foe be rigeititer ankldp pesintaat whieh gfibset of two

the design sp as,to.generate different. m xtyres in .
or thigg) %&ﬂt_eént@g d‘éﬁlr%%_l Pl eRPAUE (e CUGIAY A APFBGEyPIC change in the
cells)aa@ﬂtib‘iiialﬂg, USRS tal SU N &R 1_fust v aRfpdrb ﬁfeepé'ilﬁ)%gl%lzce of mixtures of

timal Iy, the robotic system can dispense sin
agenta@e ninglé agantoovermultiple trepewsldnss ondat¢rerimg tremdsedr] patterns. In either

rray...ln.additi to reagent addition, wthdrawal, an
case. FEE R B BT R pe e AR e P Pl asbimd Bflayed o a
user AIRKNEA, ¥ed Yan SOpRiAicadl lup@ited.Nese steps can be

erfornmed manual l'y. The agents can be tethered

(0047 GRhel detabaes Shawie TIGSorl Aophibr Bogart be ¢ Snglf dvisgwied ar foderated
. b Bogin be @ < .
databLeORIBRL 128, RUMIEL (e GHne8e BetF0LSs B B Hocare guith a subset of

the berarixithes agentsbRave thedsstpdgeasd MureovteReifViisired, the steps can be
correctly, .t botic system at bl ock 116 di spenses

he r
repeafqd jifh rrombpinsdgsuRpdIof beeazsnts pind arwvbsehef pgensy fromethe best mixtures

(not %@hﬂ“@&h}maﬁéﬁm '%Fo lbﬁ@.kth& ;ég? ZSpﬁfegﬂf‘{E(Eags%Eargﬁé ft E§tte?],evarying the

acqulire Wwou e indicative ange
concquirenat ypd/oofanmuotsl of. thT hagests quiitheeblest aiaturss. sAddi@dnally, anformation

.dat abase at. bl.ock 120 so that _ the eri mental . data
acquif ) et BeeRET, GBI BT SpP Mt FonoRh Htlfe bR gsyfe creste o
revisd BRI ASicA n@sdel dPRocle1y.ocessor is utilized which

i ncludes an algorithmto conpare the stored

[0048 Bederringnoel tdaki6i.t2 2 Hove diagsaim sis apriessniadab!l de sixgmpteoprocess “in

i;dent i f h m xt.ures and/ or,.best nts.,and.in
accorl SRR ob B pRARerob I S¥3s ] iy Bho TR wBREY Biot R ibat can e
createliegiah&skiQingl B@det @hn be spaRd@ising: tBe infBinhRioh&Ebnd blocks 122 and 124 of
enotg_pi c change in the cells), Optionally, another

h
FIG. EP b3 iHth stareipidow deagras 200 ppgittia méorputipp inenitestedirom a variety
of solfedd W&p as?éap?%? fE .b%'oﬂ?,legﬁ%gse, %;rq?e %ﬁs rﬂfée{ﬂaglngcln?%aéiron, and so

expéri men o’determine tr patterns.
forth,cbbockt208. r&xsertify infortiadoakgoinchiiie banpaot Baitsd ageheexpression

data, i)tg‘@?t?i%gﬁiagr@%%grgt aga:?q%ggrag éﬂ]ieggt&g%gg@é?siggg?t%ns : '?)lnogal%a, data on

cellulgepARRAHS 2Rl LIt FhTRercbf GG JRnGR 18 rAatRith®e stored in one
i ntegrated or federated database. At block 126, If

or magedatalzases.t be gtfemsativh cahde gomputss-estiactth snepaatie thentemet.

10049 73 86 dp 265 iELEPRET o RIS HRS Vit o 85t B lures andior
singld’ &Raat REnifiédinabloek 2D bns WS e1 B OBAES bn WIS RbApaAshn a biological
subset of agents fromthe best m xtures (not shown)

modef-gpR fhey Apvedoped: atbbloek 20dson rreisede pdhebialpgicply wedelscandefine the
biolo@@alrﬁg‘?é?ﬁse Gyl D Ind tf)ﬁenotypic change, and any relevant communication

mechanisms between biological systems. For example, at block 204, a specific cellular

pathway, protein or gene associated with the phenotypic change in the cell may be identified.
In one embodiment, the processor described in FIG. 1B further includes a first application

program for calculating the likelihood that a cellular pathway, protein, or gene is involved in
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concentration and/ or amounts of the agents in the best
m xtures. Additionally, information acquired fromthe
w@bk@snrtobm conpari sons at bl ock 122 can opti naP¢UR®05/000269
used to create or revise a bi ol ogical nodel at block
130. 48 errin Fl G flLow diagramis
changg s s BRORH T P Wb el A o Sp A gents. The

cellulﬁfff%iﬁkkfﬁ'? ﬁb‘rot@ﬁm &ﬂ'ﬁeﬂé" i€ %l%{éhnirféﬂ @RtnoQRe BMtratidCRicdtific information.
bi ol ogical nodel can be created or an existing node

[00504 dn Hbe. 2etlip é:édogwahgmtihlecarnrﬁeoa ﬂ@tlpldﬂr'ﬁxf@mablﬁ)mhéellﬁfﬁlch is run at
| .
bl()d%ﬁ §%‘T’Ce{n% f{l T n railnrg)tlci)c(lfni dgsa% Telvpse H‘Oo)glﬁga af?e?’n%sﬁfy Once

the nfdeb GUAEESInSAICH TRS a@RPRE,Sit JaQUSd BkeR, atbbl@léﬁ 218X PAL &ample of a
experi nents, internal |nfornat|on and so forth,

P at
comphiegrekeptdle e i # biologmed sidemdn dessHbepdhan Uee, Patsut Nos 5,808,918,
to FifkOdt ol | {H &t dé 1té’1’1?t Bﬁ?ss '08 ogﬁé@%ergfnoﬁfferi}ereﬁlce. Desirably, the

exp Fession dat a ar at'a, “signa
modet Wankldwczﬂaileotn sdp;ica;t cdmlpataﬁon aqi_dlauhg rcopdblivayad dndlization.

ions thereof. Such, sci ific information can
10051 F18, 8 Ahistiates o & it Mk EERIGLE P S IGh hsEFish of the action
of an%%@nthﬁu&ﬂ@RM)an i RElasysiie N 1ashe/iRakingo bfﬂ??@ nfta ent mixture

The extracted rnformation i s conpared at
M) @SZOIV\MOhHtHYelnmtngTwﬂhdr}@Qt}atlddldno]@gwgl pathg/am 800 and 302. The

ified 12 2 FI G
ares i piiee Aoppf Syte Reisite rowsenD oo ye i8R cheixure () on
these PhtBGkyS 0PhOEntir€¥ 66 of hieruR QIPEH fRlcelPHelss &R #8d APressible as

t he biol ogical systens involved in the phenotypic
a combngtige of aRetuEH)Dr astiopgon cnswriite af these Wew pathiveyss As used herein,
a cell{a?lg} %éeﬁgl ]@f Is %e?x?ﬂaﬁ un%l%?s%%o'ﬁo FO:%cﬁl)égtnrgj o(r)f ce tula?r lcgnsifltuents 'related in

that easls eelilwltue donstituent hod thh %Déc}tmnmsClhﬂﬁ&ﬁ:ed rhcbh@hr(ge{d sdTRY biological
be identified. In ogee enbaodi ment, the _ processor
mechgfigp Phoge; o moes ather gelivlar cominyts iy the regflection.  The cellular

constﬁﬂb‘ﬁlts‘ fh%f(i'ng rhlﬂocrl ?Qﬁ?ﬁ!ﬂl:{roéellﬁﬁ!r g}éeﬁdwgant D€ dhdvisf Iﬁ]OHP%‘IE&(/ aspect of the

hat a ce pat hway, pr or gene I's Inv
biolo glcrai Istateyea call, dal d:xd;lwle,pﬁnmndhey nenﬂ;ﬂpno‘maatsmle wir tie taamslational state,

id i fied n1xt re of s The cel | ul ar
or the&ﬁﬁﬁ\%éévatep?rdflgﬁe aspety %aegﬁoﬁogﬂl‘g’? i ned using the
[0052¢XCel18kE echnSEtugis | bf G 'c@fl@l‘éﬁ%{a'tlﬁﬂay (8P 5Rk1ud8 El’l@HA Zevels, protein
t he bi ol ogi cal nodel can be a corputer-executable

abundgpers| , Praveirc Factivitiegn dﬂgrdﬂ ofkp0En oheulebadc fanid amodwﬁa@twn (e-g-

phosp%q%}ﬂt{%%xk r%Q%hﬁthon)g\e” 2b ﬁtglasb lf)gfhlé %’88% 8{ 8quﬁari c(on%téﬁents and so

forth. bBadbsefluli cohsitleri2 mﬂ\fén@é(ﬁw keleadt ode other cellular constituent in the
ut er - execut abl e nodel o f a biol og| cal systemis
collectjgs ByiEw Hiplogieal neghgHemNoThesingpencg) whethgr firpg astindirect, of one

cellulcﬂJ constiftEntCSaH | ﬁo?h&o Y Hder?da é\%qku‘f Iarckﬁet'w%g% RO 'Ev@(? gg%ular constituents

rern by re erence. sira
and thebdérgire pathwppads presentedtaata m‘twor.kp ditica ginkt@nthardeBular esidtituents to
i sualization. [0051] FIG 3 illustrates an exanple
the p - of cellular pathways hypothesized for the action

[0053Pfln F[G ag elm)ldglc%ﬂ ﬁﬂi'a’ﬁlvgeme .mm #11%)1}?18? |pSkmaP1 $YSt &P exhihipld) Rither the
abundance or act1v1ty of P1) and genes G1, G2, and G3 (i.e., for example, the transcribed
mRNA levels). Biological pathway 300 further includes the influence, whether direct or
indirect, of protein P1 on these three genes represented as the arc leading from P1 to these
three genes. This influence might arise, for example, because protein P1 can bind to

promoters of these genes and increase the abundance of their transcripts. Also shown in FIG.

10



10

15

20

25

30

35

(M acts on a cell by interacting with hypothetica

bi ol ogi cal pat hways 300 and 302. The arcs between
worzoosor®31 M and t hese pat hways represent possPOl/ES2005/000269

action of mxture (M on these pathways. The entire

s i b RB R, 15 oot B 6 B b PSRl B S itapne 6. 1n
turn, gé}ﬁa Qf eﬂmpgnmﬁrebﬂn;e%ffécwg&e& bvews . andzéised herein, a

cel Iular pathway 1s generally under stood to be a
[0054 dnl%@qrt@ﬁscmam@ﬁmlmath\@m prajieing, o1 gehent eftpairticuldrdnterest, aspects

0 i uent col.l ctlo
of theegj?)P) ecﬁc %J %E (t:}ger f{) exam tﬁ ng. OSé:Ir Pnzﬂg%ﬁ%ﬁ 1%W?Wuonal state,
or th®n&ivity stitd, @alP bl ﬁ{eaﬁﬂeﬁlih &llie preb&ice tofenhBtiire df r?siihgle agents identified
coIIectlon The cel lul ar constituents naqu%
as eligfingieupagtyrie changgringhe Rolhy TBISFOFESRANGRAVIFY m‘lah%Z of FIG. 1B. In

t [ I

one e? ﬁ%% ée'l’lfu%a? ?ﬁgl?}r %) t8|9 nq&{haer{s a% %aﬁ) e&x%lf ed b 5/1 g‘fnﬁgﬁ% gehes and/or

protesis aﬁxpl;eswd biytike adlisi ini the mewhes of)rherlﬁat&diaﬁﬁﬁ@m% offsirigle agents. In

o BB 5ot L0052, e Lo conats ek 00 8. oo

on th@BYRAANGLSe 2B Rh& iR RE hatehdEshthé %ﬁﬁﬁe@fmﬂﬁ% & c%fl’é agents.
nucleic acid nodification (e.g., phosphorylation

[Oossfhftlﬁyﬁ alﬂusaﬁf;es ag ehdyinpdt canputef sitsteas eult%b[hﬁﬁ)l dhe omplenleatation of the

e AT 3087 4% 85 " B2, 4GB a0
showﬁ Q@Sﬁlblh&hﬁgtmteﬁldl RentsinefEt AiNbEMg SRR bcboéﬂ&*nﬁlal:omponents in the
mechani sm The i nfl uence, whether direct or indirect

embogmes shevt | Tharintemd compenents incwds processer #92 sgercennested with a
main %E'en"i‘(frg 45! W Sl eggm %fﬁé)&lt' %'Eyst%&n%d tczEL:l E? agqgfjel tPen‘uum -based
I'S e§en

pat hway net wor
procebdon kim0t kirz ol gfeiuﬂ;[‘ deskstdtt upadtwith 32 Mb patweYof main memory.

053] In FIG 3 bi ol ogi cal pat hway 300 i ncl udes
Exteréﬁ(ﬁ egpﬁmmts gan. igclude &neee%dﬁﬂlleel%r% Chsker40p pehigh e dvpiealyy packagod

toget!a® thitl thy Rlzceg> o} a@tf‘ﬁil&ﬁgl??' H@I\G,IAC a&?ﬂ%eﬁ s fﬁrthel i8Elude interface

exanpl e, the transcr
boardpéof’nvmgpr@@ﬂl folate head érnd07 cied 1hi'woweﬂ |amuyc¢09 V\hhiche1rogether allow

direct. or indirect otein Pl on t e three genes
experfutffl o e PostiiRbhipied SRR P SR or 100 e eRo@mponents
furtheg eineRide THbatic BYdtetenNgel, mzvﬁfb‘h ?fab&e exﬁé?{m@rﬁﬁnﬂic?ors such as the ten
because protein Pl _can ronoters of these

extraqglnlas mahitk protainsaEEND éhQWQ el &ha e4 aftotthergceptagles of nperowell array

409 nfggtﬁ{@g%wgﬂﬁ Sf &i%} d%s1 Iglélgltgéhij)at hyay 302. In this

&g di'feet | y affect gene

[0056150thd$r efanlalg@mq)o@enﬂ@eéahﬁﬁﬁ:lddedﬁsfeﬁQﬁtbtfaceaﬁé\ﬁﬁé 408 eWafch can be a
In order to ascertain certain

054 M 1 < M 113 9
momtﬁég%@/ oar r E)tgé‘[hﬁgvvlby pejeties deYicy, 419, which cap h?@r use”, or other
C eqQf
graphﬁ:slﬁlﬁ‘lgtt &v&fe%gr{b? rlfgl!ﬁsg]g?%igt ap ? afl t}{% Coﬁ‘xﬂﬁl e%y 0| is also linked to
netwask ding, 418rwhick caothievipary dtemt Etheosen link toeathenr Rﬁ:al Borhpeter systems,

e SRR i b5k SRRt T S o Buter sy
400 tEHat SSRONUSprIedsfinP bp&k WhidPoEr FnfputdiBysteths.

[0057] Loaded into the memory 404 are several software components which are both
standard and well known to those skilled in the art, and components that are particular to the
embodiment of the present invention. These software components collectively result in the
computer 400 system to function according to the methods of at least one embodiment of the

present invention. The software components are typically stored on hard disks 406. Software
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one exanpl e, cellular pathways or nechanisns can be

identified by identifying genes and/or proteins
wexpseswetd by the cells in the presence of thePCT/US2005/000269

identified mxture of single agents. In another

exa cel | ul at hways or nechani sns c n be
Comppa%ﬁn?ﬁ FREEBYSi t@%ﬁ@?frﬂt}%éﬁt@%ﬁl&ﬂ & BAPYDIE ST mangging computer

syste@/ 40036l NAh & oHNitBRoRERSBRE eAﬁfexEﬁg}é Qtezi‘gt?ltdb?éjo eratmg system is
m xture of single agents. ustr es an

Windewa ) @ Wmcp(w[s é‘fT sﬁgﬁmgmmp;bjeet 415y istpevided for analyzmg the image

o Ienent | ds descri bed in

from (G  PIG FRechT U R e, rBIpERef &y Brrgsppts common

langu4£43 ah8 fSttevns @c&‘nvleﬁié‘nt»lsi 'p%eh’mrﬁé'}@%lm FOURPNRRE frodhfhs implementing
being |linked to_external conponents in the enbodi nent

the m@tb@vbﬁ whighearg ﬁp@rfhcalto thsnpobrdimsnt. neangesys heeeanope uwg to program
[ ® | p+0 £x8
the aﬂa e fg@ﬁ@ﬁé Iclude %vg = thg'; 5'1?5 %ncﬁtg% %t IE‘u ﬁ(ri;e o E{Haual Basic or
oﬂwrpmﬂpeﬁshhgmﬁmioo Mz or greater clock rate and mnth 32
nore of mai n_nenor External conponent s can

l005811 rt% |Oa%| exgpRleothe fapibod £pp beireramyeed ipHnathempetical software packages
| k h 0 d

onic AAL631LARRE L8981 o SBLER NP BRI SEEFRUA%or procesin.

includimg elgbaﬁmnsbt@abeduseﬁii themebyr freehg apiset ef theadted td @7ooadmtally program

P ) ( omel] array 409 whi ¢ ether allow e rj ment

vy, G e TS « S SoRpters oYk MsebTReatable from

Math@&tk@ rdr@tateﬁnpmerortaﬁletﬁmffca earvaﬂmé Bdeh WHabhLREYREEND T Champaign,
|ch_§¢aces experinmental factors such as the te

IL, Sé%btisr acdlpblgl fzom nelettispitprfof eitthe W ACMatlk@dinavailableGrom Mathsoft of
caniileh, 08, LRSS RA0L FLBL MEIR, BHLBLTARD gt ot

compbiseit 418 SPo&EntONEnefdde ra8 Pho V%@rﬂﬁféﬂﬁﬁtasprﬁéédiutdl Garptl@ge or symbolic
user interface device 408, ich can be a nonitor and

Pacageyboard together wi th pointing device 410, which can

t e
[0059?%1 §I§gt I dgf F% 69 Cagﬁftvge[r?QBfn 81‘%13{42?%21}&1%% icl&ggst sleéleral software
compadlams hidtkeiater oot n;eithmakh loithde abliPluwdnatedh ia Elﬂlodkediagfatn &0 of FIG. 5.

an Et her net nk to othe | ocal computer, syste
SoﬁWow%P%ﬂtpét'derepﬁW o nev IR 6F RERLCTAREY € SHislsdgerated or

federdtéd atdbbde %ﬂtﬁﬂﬁtgmﬁé&ﬁ ary $0rem éﬁ&aﬁ&l 3#&%%19% sg/s@flpﬂ)ﬂ Such

processi ng task er comput er systens
data px@@da@uy instusles hl@ stahsjnqal desig@,rtbe semputdr repfesemdateon of the statistical

onents I C bot h.standard an known  t
desiat (ERERERIF s Mefrlng ptl, FRCHeneh s i EGE 1efed, amoun
and/oP abideftddtitis toT thé egeﬂt@qsgte@ NdndOfvell NcaRioRS SHicH BNt bPRsed in the
These software conponents collectively result in the
expergimbut er 400 systemto function according to the

mﬂ@ﬁven??eogém%neh? %?]{2 ?es%ﬂt@oéj LN Entglffaée ng)l ﬁ{;}} is preferably a

e conponénts are t
graph&hbﬁ@d ingier e @Gl S khich0B. a @bhmr Qﬁpﬁ!@@é}ﬁeienﬂlh’b operating system,

re re ents the operating s mhlch i's responsible
such gsofV indeNEqr 08 %aﬁﬁut biseisipéer é&r@r& DA Eh® Vet QIOPR computer system
400 wiflf @d'n‘ﬁ%P BRE AR Ss O e BRG] AesiBnSYde AR SRR i BShcentrations

systemis
and/or amounts, and, optionally, experimental data. The user interface may also include a

means for loading information, such as experimental data from the hard drive 406, from
removable media (e.g., CD-Rom), or from a different computer system communicating with

the instant system over a network, such as the Internet.
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W ndows 98, or Wndows NT. Software conponent 415 is

provi ded for analyzing the image fromthe m crowel |
w@b@s®7eender 407, and software conmponent 416 PCT/US2005/000269

represents common | anguages and functions conveniently

400 i i ti
1006 4GB, SHe i LR PR oS BeLF Fan Bl SR BROBBICHERE be rolened t as a

Ul sebARIWRER Tohhidls (EaBhBesHeRck E&nﬁbﬁ&{@@ﬂ}{bef(ﬁg@ltéﬁt b&fm. Software
nmet hods i nclude Java(r), but may also include C "C++,

comppoertt S86 repressotll 2 Bas fedudionatndegongputplivrecorpmguageuding algorithms

. [ 0058 . l.e, .th hod can be ogra din .
which ¥R aiep? oSG FRIRE BORalBLe wranoher 308 o8y R b Heorithm
for cBibhin®acqatal eQpnginnehl hdagh b aMel steffdafl ideilhod Mentify the best

. processing, including algorithnms to be used, thereby )
mixtirese@idyy kestiagantsof T]tlﬁhgatﬁ saiy be mprosied dufioathe ypofiwers ad automatically
.ok diavi . ] ith ch ckages o
inked P01 S BN LS 0 0 95T AT SHEBFSUIBE o s

analyb§, Mdtheradonganavadi0babh éctude mnVilbrithm Reseapab t1ef performance of
. Chanpaign, IL, S-Plus available from Mat hsoft of )
MIXUges @1t 4GENAQ VAR HERAD XDHTNEHS & fetimme Weistorgpatterns which can be

store&%ﬁ@@%ﬁ&ﬁcal%g%l}%ﬂi if 'esﬂé/cgiolfh?%lnee 80 G %ojt]\_;vsare component 506

Foundat i on. ngly, war e conponerit
includes prlementegreshionmigonidds. dhisps egnathvedyi whzh poeffadentsbre estimated

for eqefl gt 5ol SHeRE e RN Bie SFESH IR | ncl udes
[00623 R6EkAte &Qﬁllﬁd?@ﬁ@4m%ﬂs%rlh§1uﬁ@ﬁ%fﬂw%@ E&ﬁf)(f)ﬂ@éﬂl't %0@ g&j‘lgenerating a

other as illustrated in bl ock diagram50 ©

compgisf repaeseniatiam of i st8Bticalalssigs.cas svell wat atfhiware agipohents510 for a
referabl v _a single integrated or, federat at abas .
robot%os tst%nn%% n%la%ea?gden e%o&eglg}/ gntf) é e %«—*élso SFLRY: §€9 g?.se?l on fhe statistical
desigt oiordtie datyadee3004 40r etgile, dalsar RaeEaEahoptios Vitdeser if€face 502
statistical design, the conputer representation of the

to gengraieicomputar fessthghcandyqppnoneatinto aaphoticsagenlp threparation platform,
caiha|: f Chf i G: g u

wh SR LB AR SORE 2055 A ARy BT conmier

files cacdei owed whiactonetieallyo phepates @k i qoritebe egpganhéenteniconditions on the

. 00Q60] Software conponent 502 represents . a user . )
micropR KD %Lﬁﬁ'auf? HEfceh 30 Pé‘%‘éﬁrﬁkﬂny fiula ipeneiag, {hdvithdrawing
or wabi8ps B8l Gl dssa)MYrRerdodyie. 9r aphi cal way to represent

the operating system such as Wndows 2000 or X 1.
[00631dde mathed fescsb&Dabqye wan diss ba insplemehtet! Heong @ngustoarer location that

is rerri(%fez%rlggrqt tilg%cm&];talbéﬁ%tré gvglgflep : Sleggéﬁ{r%%ts: aﬁg}i)?l%g performed. This could
invol RPN GEPbhsd iafRsfaas of Mo dIEbIRIoR, oA ¢hiclRlibmNRktkare application to the
experinmental data. The user interface may al so include

custorgeime Hieslevelrofi intgeackion beimseirthei laporaiersrandghe gpemenequid vary. For
exam @,t ﬁlef E\%%thél‘%%ﬁ dnagé 'cX%prQeG ’001f1{r8fn0f the process or, alternatively, the

customer could receive only periodic reports from the laboratory as to the progress in
obtaining optimal mixtures of agents.

[0064] With reference now to FIG. 6, an example test well 60 and 65 is shown, each
including receptacles 10 provided in an array (not shown). Receptacles 10 include a surface
12, which can be pre-treated. In one example, surface 12 is amino-plasma treated so as to
create an amine-rich surface 14 onto which agent-izmmobilizing material 16 can be attached.
As will be described in further detail below, the agent-immobilizing material 16 is preferably

a biocompatible polymer which has been coupled to aminated surface 14.
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renovable nmedia (e.g., CD-Ron), or froma different
conputer system communicating wth the instant system
w@u@s/02008et wor k, such as the Internet.[0061] SedT/E82085/000269
conmponent 504 represents the control software, which
be referred . to as a U égerver, whi ch control s the

an
10063 IR ke sbodiara Porponeriss f afiiingleaprnte0.yst 29a-d are covalently
AR B 55y S e s e
testedexac bt én ivelutioa) stlier thet baud. toFaculm@npirace.c dnaeemxtmple of the

506 can include an algorithmfor .co .ing acquired,
et P HER (1S UE A2P0° (G SEAPTSY i EAROREEH g 5 2geni-immobilizing
matetifledt hfduluReshest, fichtay @8 aoehtatle ResthcAB S surfl® of a scaffold

data can be inported into the software and
contagedowighin dhe kseeptaclkednt xst tihether sxirspliec alixivessi gfnsisgletagants can be
passi\téegglagsgc%r ed ('?1}6{) éloclg}e/t\;raensglg a%(; H?Q%d’\,&éef %%e {)ﬁ%lﬂsa tegﬁltlgllg aaigents in the
mixtub 881 bé fhsoliBiod Qi selckdithed @bd0¢, KRGS e Aberth XdrUeSmeQhclude, but are

agents over nmultiple experinments to determ ne trends
not lypitesh 9. BHps tvetATsc grirasellylan regfriznojequiesdinsatidss, hormones, and

unda Lo des] i t
crolfBNRT b R s 0 RS ORI 0 ORHR b i s s
to thefhels. i s a nmethod by which coefficients are esti nated

..each of the specific a ts that are used in the )
W““él&%ﬁ%m BUKtuEps éisé’ﬁ .Sl%&mgg’g‘r %r\ﬁ/é’il%?eédﬁﬁ%ﬁ% Ficenipgleg 4R according
to a sBltRAcdl Hekidhl SwRich Will MR RsGHER PR LatatOftfif Belggrn CARLhRh % FIG. 6,

conputer representation of the“statistical design, as
the ommippsitign apfsagentsa?@a-doim osrepincks1 004 os diffecdmotframsthat éma second
Q ce.,agents correctly into the wells of array 40
receplSIPAFR S RHEe tFPG TS PomRdicdPadlo AEErS A0k o JLeoted. however,
that 6@ -thdrOsnEXEMARs coh HSRIde GRNsHiBRE @8éntaF R Rikh@PleY hdiWiLigent may
interface 502 to generate conmputer files that can be

have janpevitieq offsetoon achisiniecasdamse@ ¢sllefaie avhen spirawidsdnpy a certain
cone 35038 Y275k g 85300 pIFSA0 SNGRE B A et on

can

achieaip onedesized Icyll pfagpavtent hercvaded Chy ex @efféreBntambination of agents.
ondj ti ona on the mcrowel|l array, to _culture the

Therefrey & wotHg beofheneidy in pieyide1am aet dp<ibipiegt comppsitions with other

Md Ndraw g FLciwash steps to carry out assays of
agenp enot ype. fOOC63] The net hod descri bed above can al so

[006Th R eiferphg agait éal FiG.dimoace gt hhwcbedngrladedats difereatmixtures into
e R 0SS s b SMRLL O ST o UBST BIEILS 1 S comcta
with WRbRI defl§ 2207 Afdies b Bldd RUSI9ROind afeblib k! 8 bducing the desired
.. software application to the custoner. The |evel of _
biologipal aesponsein the condesied plls| dbdetsrminatiands thdeqaffctivieness of a given

. ry. -Ear, exanpl e, .the custonger,. coul av.e .
i fhotB'of s oRBle RTE kB B B BlP TP TRAS e TR resggse in e
cell-typesib asoertaidodibaked @6 @y Eireddxyeichl igtal EPEY da barObe AdiRired using

| aboratory as to the progress in obtaining optiml
methqﬁsxtqg}tggnggfbtggg% dimited to, immunocytochemistry analysis, microscopy or
functional assays.
[0068] Referring now to FIGS. 7 through 9, aspects of the statistical design will now be
described in further detail. Referring in particular to FIG. 7, receptacles 10 are shown in the
layout 70 of FIG. 7, and which correspond to a microwell array 24, such as a 96-well plate
which is comprised of rows A-H and columns 1-12. As shown in FIG. 7, the identity of

single agents 20 or mixtures 18 in FIG. 6 is represented by generic factor names wherein the
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[0064] Wth reference nowto FIG 6, an exanple test

well 60 and 65 is shown, each including receptacles 10
w@e@ziod®a7 i n an array (not shown). Receptacl esPADUS2005/000269

i ncl ude a surface 12, which can be pre-treated. In one

factoxasraéeg{fqg v&ﬂa %ﬁ% %}éﬁ:lr]ilmnf a]gcér e%g t ] ea%ﬁgodsfr%egtsshown in FIG. 7,
oy IV 0 0 SO A s
in boa@&nin ﬁhltm@@mmfz igengerivefeioi hlis Q@llagsn hr@ﬁel‘laﬁh@tom is Collagen III, and

e nmer. whi ch en coupl ed t
so foly TR o N E ARG OF A OO P Hod Qoo BT FETE Cigugther factors to
generawihm&ss 3 tie flagil@ue agents 20, e.g., 20a-d are
coval entIéBlnnDblllzed to a ent-lnnnb|I|2|ng mat eri al

[0069 &1GRoRAv 8B; 940w Yp vall nogf be Hescabehwvétibedfagneetn the embodiment
showﬁ G{H Iﬁ@? I’7,n W@leic"egﬁ lééé)(hggf gr%trxpeljéﬁ Ir'éa{] E oc(lé’pldeﬁi’)ﬁ%?té)gg lg*nglie agent at a

glvenSdoﬁgérﬁraag@Bt Smeuire (E@\f@dt@ﬂ’lbi/e)l) i nTrDbl lized to an
-|nnnb|I|2|%g material on _a culture surface, such
$8

0076 Ay o BIGTE | 84 sd SR @ Benanie8Q is prssntsrl in wligh the éptal fluid
voluncr‘eomtﬁ%n%ger]ﬁ‘fﬂc‘iehimlstcﬂ\ﬂdé@ﬁl@cf){eﬁ%l fial \Joﬂlrﬂeekgﬁlgg}tﬂl%ﬁts 32. Each well of

exa xtures of single en S can be*passiv
a 96-wel platretday) ndmgaia ablued facwrs(ecd. asingle Mpame) varg SLﬁJ@dsm)f (Dlliesa ffhctors. As

f i ngl h ture can.b
oG U635 P s P28 Lo
compbﬁﬁkhm i1l JidR1 fRbtbr 8drRemBtionl i WeRd 0lshovel ﬁ’l"ﬁlb} 84, is therefore:

factors extracellular matrix nol ecul es, peptid
hor moné&(/18ld1lcyt oki nes. Moreover, snall nnlecules,

i ki SOSHBEET oD RaRSRIERG Aot 1

[0071@92&@ 8B36pREditPh AHetnV €l bdtali® o PhaSHRS dwan gﬂz{ téll M8 scenario
a statistical design, which will be_ describe

85, o@yé‘g{eequt Sdithg tengactety armr@g@vagmn Fheflgd yokeme is d1v1ded into ten
equal g?@gﬁh%h@pZOfIn e%én Zt%‘ct&‘ is R)résgﬁ:teﬁl % &%%barénvﬁ%lt is filled with

erent rom-t I'n a second rete tac
the factoe. ddxmm&lrtmcﬂﬁ ﬁoerpm SﬁﬂleSﬂeﬂ g)ohumg@dﬁhpaﬁﬁfbnﬁ ark tnot $illed with a
one recep acle can

factor R e T A PR GP L BRABLSS Hg porindgde SBrdge overall

jhamhﬁﬁgxﬁmﬁgﬁb&mﬂ§ effect on achieving a desired cel
fate when surrounded by a certain conbi nati on of other

agents[SQﬁH{Oﬁ]s sane agent nmay have a neutral effect
no .e ct_on..achi eving a. .desi d el |l fate en, . .
007 P teehe Byl I BRTORERETHE TS 5o P18 is cquivalent
to [0.5N&k &fellr €Fhel dver@UhétoPEREntRRIATiHh 80 ‘ispmﬁ:r it tBedNo AR terall factor
in different conpositions with other agents to assess

concepiigiian iaf§Se cihsrefprotip totRetcaceitraiiongaihe agent i@ cagh rasapigcie can be
dlffer%ﬂg nﬂ/l%n%qzep ¥ %olﬁ? 30 Ida§5e ghg%ogcl:e 83150611?2 *ng,[ | Satc{or 1Is the same

arious Feceptacles I accor

betwedﬁszifegls Fdsremmplegt the edndéhtratien obHhast ed Wliht:lh cdn @é}ﬁesent a single
Ag ents 20 bind tq cells 22 and are capabl e

Collaéq%l lbfggéé&q % seRe beiween the well of 80 and the wreli of 85.

[0073] With reference now to FIGS. 9A and 9B, another two scenarios aré presented wherein
specific consideration is given to the surface chemistry requirements. In particular, in these
scenarios the overall density of factor is kept constant from well to well and only the factor
composition is allowed to change between wells. In other words, the concentration of a
factor can be different from well to well, but each well has the same amount of factor

immobilized overall,
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bi ol ogi cal response in the contacted cells. A

determ nation as to the effectiveness of a given
worRoosor®3nf agents or of single agents w thin PEEUS2005/000269

m xture at eliciting the desired response in the

007 LB AR TA 0 DRSS B i S iven wet i

divid8BEH9sRd 'oﬁcfﬂléjﬁllhrﬁger oP lf'éct&?bre%éﬂf‘ 28dint Bor the sake of sunthty, it can be
i munocyt ocheni stry anal ysis, m crodcopy or funct

aSSUD%iS@y!SOHG[ fa@@B]COlMpendS tegpnn Gmgﬂeoag%lnfﬂlth@ug]m tleugthb&liment shown is

not 1308t 441 abbler iRl S RSP bl H6E S cth s oo ar
presehankdl the overall GLeRIBEEDEadéh @fuaisshown in the |ayout 70

of FIG 7, and which correspond to a mcrowell array
24, suc[llx()/ég]ﬂlb6 wel | plate which is corrprl sed of rows

for aﬂ%%rﬁpﬁlcgo? cOMdX trg‘ti%g uﬁﬁale% % ;bg L ELB 7, the identity

€ agen in FIG 6 is

[0075] dp rsembe% @B/FEEIHB |anl§f ﬁ(zé ont @taume&emdfe&ftetsraré Ipeésaﬁﬂ; cbns the fluid
are_tnhe var in the experl ment. For exanp

volurg, 2 9 SSS FRSARSFT 5 E70 timeg dhat of the Soliares 32 gbeach of the
facto@rsﬁoﬁ/ﬁ@ﬁ %“?@ r@@t IOeRis eltit tﬁe%’ve?élf‘? ﬁ)f%@hﬁﬁﬁ?&lnoﬂls% n in FIG. 9B
matrix proteins indi d'in box 28 i's exanpl e
is thegemeras ¢hdt abewn il FIG %ofdragmeﬂau fagedaecincehtetiar e@weﬂent to [1] per
well. Collagen 111, and so forth. Each of these factors can
be conbined with one or nore of the other factors to

[007% qf!@fe%l% HeXtbtdl %cfeﬁ'fatfoh%f ﬂ{@ég%n{sq}i %kt,h réd @.gﬂe iEk{&Same. Based
B, 9A and Wi | now be descri bed w reference

on FIGS. Pﬁear@rﬂﬁ)dt ﬂ@nbe sehvn\ﬁhat iwhemagthezovep bfaiter mbrntrﬁftlon is constant

betwe%%qgveﬁll gg(r:]t R Sr 248 g r% O rliﬁlg(gﬁf 1Sn( £519 tﬁe Fgg? d‘{fra? §€ g%?asgngle factor

can b Gﬁ?@knt/l&t\ﬁmvtﬁedeﬂﬂﬁls% paAicangd \781@1 reier%ﬁ@@ﬂf 201034, Shich may be
presented in which the total fluid volunme w thin

repreeiabiye 4t ellagyni s theiconeraiyation of thisrsiRgipAECNGN HE: OB would be twice
that sﬁ@\gﬂ% LR n?ﬁ %e¥é%@1%h1n lé)t}%; e?arﬁﬁl %Ng‘lel cc%c%h?at%?}y oaf an individual

contain all ten factors agent’s
agent&ahsbfferobettvbﬁs ﬂlefmcépm&oes As i§h®mﬁ] t]nau ebtksof8Ke séamarios depicted in

en factors are present and all ten
FIGS ¢ g d‘g%%@ a33 PRLPLISED A SFteRRine l@émr%eg Joglp apsnts.
[0077{] %%%etﬁ@&‘:@éb%ﬁﬁéd Woveushel forthQ, S bnmﬁ:c!r@ve?%]gr USto screen a

her ef or e: 10 =[1] This provides an over al ctor
plurality o defferenti mlpmtrhsa@f agents qt[upaxa]led rfor their [abl]lltpeo bigel tb.a given cell-type

71 | 8B re rese ren ehnari o
and ofif) & Besee ool SRS G THRoRethaf Bebg S WarpE e Riktures of
agent@fnté Beedtie® wWellg b@ﬁ%@ﬁ-@veﬁlﬁﬁ@c@ Bécordigakdla sfa'ﬁ@tufdl dbélgn. The methods
volune is divided into ten equal conpartments 32. hi

can figther ighidedhd epticmpl step piplacieg smglﬁ agentzindo edepavelleent i s

[ [
[00785 é[lrllle\e/rgft%n%? gltgg %géltﬁ:&rée (r(;ﬂ lgveglgl gndf 5:{}1‘1@% &&rﬁ{ﬁnﬁﬁg ac%elltr—gl%e to the
wellsbutfteane appﬁobﬁatefmd:dbedomhmh batwd&h akecdIB| firY the samples as the various

d(ﬁ PFIG 8B, the overal]

wells, evidence of an inferaction 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 to measure responses such as antibody secretion, cell
number and peak antibody secretion.
[0079] Suitable statistical designs for use with the embodiments of the present invention

include, but are not limited, to the following: fractional factorial design, D-optimal design,
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factor concentration equals: [5/10]=[0.5] [0072]

Therefore, the overall factor concentration in the
wowedsa7®Bown in FIG 8B is equival ent to [0.5]PQEUS2005/000269

wel | . The overall factor concentration in 80 is not

equi valent_to the overall factor concentrati

mixtuye,desagnopned Plagkett Brrmen dgvige nt he strlisicar destgm cgg@ﬂspéx a space-filling
des1g§ﬂ§§%g g‘ﬁ tv@l% € cfidfa, kéqa&‘l'céﬁ tor ag@fn%%ﬁfe,deb@nbm h 80

ncentratlono S|n e factor i's the
[00803 a@rseddsemb\ﬁieabowe,l dgents FFan eghamtd squntihe acanmen surbick of. of receptacle

surfaqr i SO SEHES At B HRg: F ERERP SO IRy tpe culture
surfac®f Wﬁﬁ:h hBPEShreWdatrdr 86460 %thrh%vﬁg%ﬁ-lﬁﬁﬁﬁnhﬁﬁg ﬁﬁt@et@ﬁ The agent-

anot er two scenarl OS are pr esented wherein SpECI
immobdiréngl aratariabns |dsslgl|blb’eﬁ1 biecontpatibler pelymer: vdnitls tpgs not suppoﬁ cell

adhes qaﬁqgl W N1 @ ﬁ%rf ﬁ;ve g C§1&6q11%< QL %%heage gvtse%ﬁ ae; clﬁuotm eevéwiface and the

agenti O Pweinbleand safthble Fb@lﬁees:in@rud@ aFRmstid p@lrymess tké pwBgbtiiydene oxide
change bet ween we hi ot her words,

(PEObomléfﬁWhtd@hObfp@yh%l&wﬂeﬂéﬁnﬁ@élasnﬂ&t@r @ﬁ}ya%f@mlﬂéi |and natural

I I same anount of factor
pdyn%e?s ?llalsgl g%h{)o\?lgér:%?ﬁdoadgﬁf éfg&shom in FIGS. 9A and
[0081PBultinhe studhab (elgui deN clurfixeespras esetecied fogi, e neel limited to, the

di vi ded, up based on_the nunber of factors present
followigei n POPERHTEIRe: SakEmyrhe; YiBYh areiyes. Polyiphlsnas pahepethacrylate,
polyaErlﬂl?atteso nﬁol&@tﬁ&ﬁﬁesco SIGSRPRAS §:940N§1RE, ngﬂo@ysﬁgﬁﬁg %olycarbonates,
houg he errbod nent” shown 1s not Timted t e
PolthtIaﬂgbme&gféme fiugrosdnlowas, and @d@n aTh@mQ@lr@suHEtraes 91@,}/ alk¢ wholly or

en. f esen e over fact or . .
partial g inshea ke B soereiara et | popea BlsRappvelveotic acid
polyh?&@kg facidl® Bﬁ&fﬁsr@)‘lﬁ%c%%dﬂ E&Z@@Eoﬁ@acﬁ&-hn@ﬁélyl@ﬁ& acid-glycolic acid

In scenario 95 of B, only five out of f>1,
copolyiaprsf a@h@ﬁboe&teés, pobdedroxylityrateh @Ofyphp@hmn@m@wwyl fumurate,
factors is two tines that of the
and b@??%%ggsblégagﬁmgﬂfé " of the factors shown in FIG 9A.

[0082ahs egjiliend kyrfadeh@anviiyoabd praatsted.c ohgeatangile,ocells koare surfaces
in FIG 9B is thg sane as thie\t shown in FIG 9A for, an
bearing, RHERAYY RHECSHCAE §R PETREFS: PoRIaEGa dsphaige tf%ltr[qut O&apolymers in an

let
oL L QOIEL TPEGE LRt P BGOSR BRGHED o tnt
attached\tathets@Bninatedcarfadee usieg stantiat! imhebdestiomn eh@me(n*i@lsl as described in

copen]célﬁfgf,,m%r pﬁo ent ral I@@Wg"afeng not rc]tthoeg \éﬁelhgohﬁo%b 797, referenced

aboveconcentration of a si ngI e factor can be different
bet ween t hese wel | s. articular, with reference to
[0083] J&tco processghivsed n@ymgecml to create tissue culture treated polystyrene are

atmospheric plasma treatment, also known as corona discharge, and wvacuum plasma

treatment, each of which is well known to those skilled in the art. Plasmas are highly reactive
mixtures of gaseous ions and free radicals. An amino-plasma treatment or oxygen/nitrogen
plasma treatment can be used to create an amine-rich surface onto which biocompatible
polymers such as hyaluronic acid (HA) or algenic acid (AA) may be coupled through
carboxyl-groups using carbodiimide bioconjugate chemistries, as described in U.S. Patent
Application Serial No. 10/259,797 referenced above. The resulting surfaces will not allow
cells to attach, even in the presence of high, e.g., 10-20%, serum proteinn concentrations

present in the cell culture media.
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representative of Collagen I, the concentration of
this single agent in FIG 9B would be twi ce that shown
WO 20050 @03DA. Therefore, in yet other exanpl es PEEUS2005/000269
concentration of an individual agent can differ
et ween the recepta i s noted that .eac f the
[0054] Gt B Huile P e gt piocelInis® AR Teuor e b can e sed to
coval&?fgr RK %&e@gehp KiaShe ea%&htﬂﬁn%ﬁiﬁﬂﬁ&%nﬁ&mﬁ'a?@ﬁﬁ BURMARIAT™ tissue
77] The methods described above use a format, such

cultur&svr@duﬁscafvaﬂéﬂb frny Byctom Diddnsen rLaéwgrq,: Ménuqln age olfeated using oxygen-

differen xL.ur ent s for th
mtroggBIle?stxv {rea Frrllt % fte %olgstﬁreg% and gf}}lc}{){/egg 1|n]c%1ip{>ra£10n of oxygen-
and nﬁﬁfgeﬁ%dntam@omﬁaldlﬂl bloeps; ehdh asTdihﬁnHEﬁ@ @ﬁiﬁiel ghidilpgde

acing different m xtures of agents into selective

00853@; e§tsof5u<‘él sl extragellplan | matEx a pERseias.ngeRtislen gaditsostipidly can be

fik t he e
subse@?eéfé@rgigovq%ﬁﬂ?%tguggﬁ tﬁ gtﬂ% glg‘% t% M o%%e‘%etsé}\e cjtﬂoggq#léllzlng the
ammeTQﬁ)up‘Ebh dlaks p@tsins/paptideda ddeitliey e]ne cgbaxyfl Igwoughs sarthé €A or AA, or

nprising a.cell-type to the Ils. After an
aldehy BopPs Sitae s AP A Ao RTGRINT 1HRE £ aNIngR qugihas Sodium
perio@API €s in the various wells, evidence of an
I nteraction between the ceIIs and the well conponents
[0086¢dnm dre ceigde.ethe teiminel sugarect hyman plmﬂ:ntabdnyhlgaroﬂ?@racid can be

activq%%ﬂgg l&ﬁ‘?/? ?@Fﬁcg{g)rcb ur%%g q%ggg CﬁgP‘bbli{]?g%éﬁ E %noxxlcz and S.

Charth £§7R138 €Thé Welva$zafbh bb ORYIISRICP §1{4a0Bharie6d for PHSERI Indiébilization
peak anti body secretion. [00791 ui tabl e statistical

and AdBsityRbraneptograhsin published enBisghineise st. SophieicpAetielvol. 428: 157-
165 (%W ﬁ‘? n‘[thI %ﬂtnle c% ﬂ'é:?f 8fr‘] gzﬁ c]hgg t?%cr%%aql gtgg]hgl%%i b%?eféregce This procedure

entailsleédigg sdiﬁpxmwfr potesi@pediodatP@s IS@I&JthIBUf hﬁmnd@@agm this %ctwatmg
statistical  desi can also b e a space-filling desig
the tefyginalysugar yhich ean, glgeed@fm@aélry gossalinleditp Aeftepernign sreip i an agent

such dsthé &nﬁﬁﬁjteé?ﬁlgl ?bl%f'on L P0G lﬁﬁaldl%§ﬁirx ﬂ?@t@n above, agents

can ei {0 a culture surface (e.qg.
[0087] dc epothed exaspld, doe oarbosylagrbulbwlors theﬂaccm)mpanb]@qml)hﬂeri puch as HA

olutign. For. e one exanple, the cultuy
or A&y sed SRR Ppe- ket Poar Ba° aingoBOuN N (R dipent using
carbo@S8itde dsrﬁr@@dslﬂrﬁdef‘ eapt @t‘ﬂl @ﬂher &Qﬁda@g SRtb BB ohi hEMestries are well

mat eri al desirably a bi oconpatible pol ymer whi ch
knowg otesth@@@ slsnlip@ant the edrt aadl heegi o vaedl tovipightheagulivies werfages to the
blocogﬁ)& @% A nl}ldé)%gﬂ%ﬁe ) g?c%g‘%?mfgg:l ﬁoqﬁg%rgk%ﬁree?%gf Lgégdltlonal

detaﬂgymehpfdvﬁdeﬂoluyr@rlﬁlbhbmmp@yyem&nalr@np Dl Ide (EHEO)gmtltled “Protein
yvi nyl al cohol, poI yhydroxyl et hyl met hacry
Immogélzya@m yiredpaentalsrand n/épm}rcarwlp?ot prelished by tMa@ekker “NY, 1991, the

entire cﬁllftéhrto(ﬁ' hl@ﬁllg 1@&8&&5’(@@ e‘fen”ilcﬂydreférgcl% #’11%0 %mgolujt.s. Patent

aces sur aces are se
Appllna{tiorﬂ Samiat Nd 1025259,71%7 fettdenvddredpov@ol yst yr enes

[008853;J vel h t!isqr;l% %% gglﬂlfgsc? gég}rg{sl%{? Jsg%gg@\égggﬁgﬁg via biocomypatible
polyn’gagi zglta%ll(l) ﬁc;éte’éés?l)férg@'vugl‘tﬁ&%mﬂﬁﬁbbés bblyRRE€%0 carboxylated surfaces or
hydroxylated surfaces using standard immobilization chemistries. Examples of attachment
agents include cyanogen bromide, succinimide, aldehydes, tosyl chloride, avidin-biotin,
photocrosslinkable agents, epoxides and maleimides. Again, it is noted that the agents can be

present in a solution and need not be bound to the culture surface.
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pol yt etraf | uor oet hyl ene, fluorocarbons, and nylon. The
culture substrates nmay also wholly or partially
w0 p@s0d®3bi odegr adabl e materials such as PCT/US2005/000269
polyanhydrides pol ygl ycol i ¢ acid, polyhydroxy acids
as _palylactic acid, polydl colic acid and
[008% &sﬂeggﬁ%é aéeyea t]@q L}ag@pfl or cgv(gql%g@% Psyqfﬁqggnts which can be bound to a

cultur@o%uﬁ% & RP&Sh &eSin P(ﬁht?l’(m/ dd'oﬂf%?f%dt WitBihCselective, ones of the receptacles.

osphazenes ypropy urmur ate, and
More@van,dcﬁbelal@ad‘qjtmlmlnw ceithiaresingle @8] anfhihe calgbﬁtm [r&ty be combined in

T N E N T N M
can bPESRANRE fYexRhBRTBY GlcSchadftibh %ﬂlﬁ%‘%&n@ﬁn a ccﬂﬁﬁé’s‘f@fﬁwhlch is to
in an amonia envilonment. In one exanpl e, an
bedﬁmg@ﬁdﬂﬂnﬁmﬁmbﬂzwﬁg;naterlal can be coval ently attached
rfaces usi,ng.standard.. .
10090] RAGBFT AP B RS e o LR QURARRIR F piocopntipisgotymer to
the re@%ﬂi@@ kyrfengd 18hdPag E’éﬁsﬁgtcaﬂb@doﬁt@éllddrby% usting @ capacity of the
/259, 797, referenced above. [0083] Two processes

biocopaible opptEmersabpynd: & dheaqudiurg suifecec ulThig san rwapegprplished by

contr(ﬁﬁ}l%ﬁﬁeyﬂtﬁﬁ\@m Yrfed {1%) %H)tﬁgg ofi tﬂé 33’1 efs tﬁ?ﬁ{ &rﬁr}gact %\Llﬁiothe agents, or
no as corona I SC uum

by cohtrelingethe deﬁﬁ'@/hoﬁ)fhe\M’id)cﬁdmpﬁlb]lmbélylhﬁmomldcolek hasthe culture surface.

skilled in the a Pl asmas are hi [eactive
Furthegmore, - thg a(SFnt@aF%éIHét bo sepasHelys l.né@dqa& %év%:onmﬁtlble polymers (i.e.
tether ?)nhﬁkpfhgh %?e“f%écfe@a&@i?e@é A bORHRAH Ml deS Qé?ﬂ?relé nd attached to
eat nent can be used to create an am ne- sur ace
1hemnmkam®hmmmm¢noconpat|bIe pol ymers such as hyal uronic

oo 58 e85 R A, mRe EOUEL el 2, e

agent§ B@rﬂ‘b%tddv@l%ntlﬁﬁmﬁ%ﬂ{z!eb 6fa itloddmpatiblRt RINmMARPLI £ Btd-@uted tissue
Serial No. 10/259, 797 referenced above. The resulting

culturg $rifaesewhighlis desbably droinedish| sAltenativelic bhe aapats dan beHamobilized
to thegrggezjg%?ee %Q%agﬁs \{);paeisglev%%y a&a%{lﬁ /Qche] a[gths t? tl?et gurpace Agents can also

be prmadimb{I%MinmA@ol@d( angicetsOkudll es beRR] e@ludhl ﬂféﬂecaﬁtli\d ddded to the
rene products that can be used to covalently

recepqaplﬁk t“% éesavg@%ﬁ iy p pellupe genpcteinrg i fheheags At Fesebiasles could
t I
SUbseé F}Eg cton n%%tg%g% g ém%r%&&\}ﬁ{n%h%%léa r ea%ng b%scloﬁné) ined to
form agenyemnixitrengeviteplatisely, trieatresent single pgbyts topn dreinanacbilized to the
dmhich result in the incorporation of oxygenand
be ni t rogen- cont ai ni ng functional groups, such as anmino
[0092fTle 20 B AP De iARBRhzeAARNESI @éﬁaﬁﬁ wiih %Cé%bfffé'lhaﬁvhlch can
matri X proteins, peptides, and so forth can
be plangBsiacthe mscqpta;&w ane mhdwcmn@mcdadmhoﬂuﬂdecmlmmgAAe cells. Suitable

seaftif RS BRE bt Bl Giiited AP, ol BT PGy B Rhe aeonts

theret@ l’d)r Eﬁ&exﬂﬂnﬁ rare“«fescﬁlﬁed@'nd@bb!ﬂﬁn% rdHHRgonty S@h&ﬂUCB'l Hat’&ﬁt Whplication
y oxi dat i on u3|ng stance such as sodi um
Serlal No 10/ 59,817, filed on Sepfember 30, 2002, the entire content of which is

incorporated herein by reference.

[0093] Receptacles for use in the embodiments described above can take any usual form, but
are desirably microwells or tubes. Configurations such as microtitre wells and tubes are
particularly useful and allow the simultaneous automated assay of a large number of samples

to be performed in an efficient and convenient way. Microtitre wells are capable of extensive
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periodate. [0086] In one exanple, the term nal sugar

of human pl acental hyal uronic acid can be activated by
wo b@spamspdat e procedure as descri bed in a pubPCT/EE20051000269

by E. Junowi cz and S. Charm entitled "The

Deriyati zaton of .Oxi d| zed Po har es fo Pr ot ei
automap b0 oSS R RS Ly T QIR s st Raicularly

other MS& Qﬁfd‘s’ilbﬁé}tselnayﬁls%ﬂﬁ){ﬁé@a Acta Vol 42S: 157- 165
76), the entire content of which is incorporated

[0094 ém ehq expmplef the eeroptactehicemprigscibd redls exfa edorgelygdemytre plate (ie.,

{ dat
IHICIOW)? :au mgﬁ %Btggxaa %'p?p'nnctpneg;e@?u aaet%t ﬁOé‘ rfarggntt agitrd}%ﬂ)%aqnd SVYP&]&]I}lg steps, and
color YadeR alr@idpexisthontehl thitratitieSiatkd mKtbvirotoahddeakilRaiifthe art. An
&r oup on an agent such as the term nal am ng group on
examplg 0§>@t1%élae prigmatedndaviGexinpludesed pipejtmgasmtionang fodeiegtion apparatus

(e.g., gﬁ%@pl'e@ldelg,r Gheledl B&é?lp%&?}f %?au%ge h% eé%'bféc %R/’&eﬁfo@nﬁg sequential

uch as
operatiomws of laddiegdaid rambvieg eagents gr ahip vmhlst éftesmaglfmt tithel pgints in a
car bodi i.m de QS a cross-linker qgent Sti ot her
thermgstai A oPHTBhHL i, SempBHuHaRireled Qwirgpme known to

[0095] t}x%sﬁeséhbéd @Hodd) debfts ol 1REGn CAR éﬂ%d&%ﬁ&t& Qndlﬁ’dlé" gl;d%@ch effector
culture surfaces to the bioconpatible polymers, and

molequlﬁsrthaﬂwbmdlro@aptmatommhe cplbIsyrfeees ot aret takernge through ion channels or
Addi t i.onal vi de ubl i atl on

trans éﬁlgii ae@lat%glgﬁ orepl?cgﬁﬂl OF gbtlferg%g? 19 Is?f arget cells %r tissue. In

one ekample] tHeghbns aﬂémaé'@l@h@ﬁ?t f@ﬁtﬂs NI SRtihs@NFactors. In still other
ub i shed by M the entire content

examl@iﬁs whiec pgangs |cmdwp@xfa4<r@3ulwe rR4tFX hrofesmse raxfreesllufar mafrix protein

roon SRSy B BRLUER 90 S oo o

examplet deseisbdt i gfearmt &l IbSElee ilditg 8ets uasrfdaa&mtw @f two and three
bi oconpati bl e YyIers, can be tethered via

PeptodeE@rﬁp%\%edp@p 611%%@}150“’{%%6&?@82% ated surfaces or

S | S I
0096 YRR ST BrRAn 0 LAREEN ol TR RN cyrkines
peptidey,dmogpened) mmtalsl,eqhehﬁns ion ena yaees. di)@ﬁi]ﬂ@kecsf growtyfactors include, but

N NV TR R ——.
factormﬁg Ffa?életb&l%gﬁ%ﬁfﬂﬂ factr ?Pb goﬁa@f&nﬁﬁﬁ %r(ﬂz@th #8tors (TGFa,

boun o the culture surface.[0089] As descri bed
TGFfablaspetocytisegrawtih égtosr b@pauesbnmdlm diacday, msuh@élh@ growihi feptor T or II,
t 0.4 culture surfa eJo can

morot 5 gh Ml sfnabolet i ChaRER Rl Bbngnondposenic protens

muscle 686 phagenes prdvbihg 0l othet RRford RE6PH a6 ltRssemylledoint Ak mr@  Other
single agent, and the agents nmay be conbined in a

suitablfegToPdy fq@msﬁ) gt despisbeding nubligationdyaMeRintporpndins- é%lcz%wrts Eds.,
t )

enio ROTRAPGRFRLE Lyl B TROERLAPLEEr S E4B0 bl A .

1990, tclo@ase tmment\dﬁ iwcitich is sndogpdvgted haprrisedfdaratos. t he

cept acl es. . . .
[0097[ uSkP growtﬁsfactors can be isolated from tissues using methods well known to those

skilled in the art. For example, growth factors can be isolated from tissue or can be produced
by recombinant means. Epidermal growth factor can be isolated from the submaxillary
glands of mice and Genentech, of San Francisco, CA, produces TGF- recombinantly. Other
growth factors in both natural and recombinant forms are also available from vendors such as
Sigma Chemical Co., of St. Louis, MO, R&D Systems, of Minneapolis, MN, BD

Biosciences, of San Jose, CA, and Invitrogen Corporation, of Carlsbad, CA.
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[ 0090] Moreover, where the agents are covalently

attached via a bioconpatible polynmer to the receptacle
waosar®37 t he | oadi ng density can be control | eBCDYS2005/000269

adj usti ng the capacity of the bi oconpati bl e pol ymsrs

ture s ace. ThIS c accanp| i
10095 A i5aleR ot SHEH B~ Re s GRatFEEpl<G oG gt 56 o dheetmbodiment
includ®o! \)ifFSﬁ&:tﬂhh atengRh, I @@6mbvegdhdide BERRESH, UmN¥n, collagens, and
controlling the dénsity of the bloconpatlble po ymer
proteqgdy@osH e@thm Qm@ceilylﬂarumetrgm pfdesslesFuet deserieade in tahpublication by

ents rat ked to
Kleme% teed Vse ?e@%racgﬁm{ne Flg) Cogﬁéﬁleinﬁ r‘q‘ort I(;gll Culture,”
pubhshle@agl@malﬁﬁhhyoshala@trjaeédn1xeﬁ(1l987) he desired
ortions and attached to the pre-treated substrate.

[00995) 1t}0nﬁh@ge@§6elr$@%ﬂ snihe peethod desedbadk ahoie dedsrcytckinepesuch as the
1nte11<9ﬁérﬁ§dar{do %B'fo g%ﬁmui: gﬁg%@cgp %d ﬁ %o@?se %éﬁ glﬁhsgl%%. These are
i'a br'oconpatible 0 a

coval e nt ners
descripeét the aﬂteardtute w&uenced bbaveeans urd anﬁnnmlatlly auvsﬂszeai rably

ternatiyvely, agent can be
l0100mﬁﬂa |f‘P1“| %Sé’dwit ﬂt%%ab%ie@sletaaa% 8 Y £eds U CEB%@@?CO%?W respond to

the a%éi’x%soBP L nteQ@ tl?éy Sfns R éB@fﬂ?‘ urﬁo@‘éﬁaméﬁ:e QEI?S Sﬁf‘ b@loﬁf%uned from
re-1mobilized onto Solid support such beads,

establwhﬁé keltsheres oanchotetiied isdated elssu@c Sitalgle eslls mc}ués mm‘sqnthehal

[ tacted with the beads . h .
and epfBi el BBufa SaRel I HE GEF chrbds Mibspsysss pancreati

islet cefls, TRR6Ia %9 BROAGD BesS bRRBOEaRE Wb EritFPIEI8 el TP iM@HNAIrigin, bile
form agent m xtures. Alternatively, m xtures of single

duct eglfemasateamideclisnthitsid rollsd cells afibe b‘érsa@l -hypothelmigpiuitary access,
heart ?\rngltgﬂgsceﬁgrk@%n ?pgﬁel V%mﬁé klgneg/ tggl[ﬂgl c%gpﬁﬁgﬁz%gs%ment membrane

n a’sc can

cells, meeeptety, dleu viseincanicaltd ﬁﬁm\mg ohé Wind @etilhge, indgsmooth and
the cells. Suitable scaffolds for use in the
Skelet_éhlﬁﬁ%ﬁlq’f’ent s described above, and methods for
I . .
o101) IR ) LRG8O, SR ¥y s
respomq@ptbiacm&om miSeuré af agdats. 1E)|Arﬂﬁa9 SBitable tellseiclode meﬂe,rumblhcal

cord. HRpenEy FeferBiiee [ogb Soasteaiieacren i GEBT i blood-

denve@n?@%ﬂlﬁﬂt&llg e@ﬁﬁlll@éﬁ%oﬂlﬁ&@vﬁa&lfsa Bcéiy- dé@\%@l cdli8! Bdne marrow
are desirably mcrowells or tubes. Conf |a(%urat| ons

derlvesimﬁﬂis,a@dmeéls drom manw@b Iﬂs,udanﬁhc atllsscaarbe geaeti¢adlyl eagingered, and/or

cultur ﬁ‘gell%l %?é’ggéth B e%u oasb EOU?lf (21:1 ?ngav}/eﬁld gﬁgi’gtat}/e Bfate These

cells @hfbﬂtﬁﬂﬂte(ﬁmﬁﬂnglél@v@the AtmeRYis ch @uRtdetteehnivleh Sveﬁrl@lown to those
abl e of extensiveautomati on because of autona

Skllle% prp@%et Bhsughas Biose descaherd i thederehy Kesshupyppatittod JCell Culture, A
ManuEIaBF Bﬁ%grgeh%ﬁa ﬁn@gggﬁﬁ%&@ﬂ%@ 1?32 g@% LB sés'ﬁﬁgb?b% Bffher cell
culturb Imeedwmhﬂdsteo]ﬁn@ueﬁﬁl-m/vwlell knbenab ithase sbillaﬂem (he at and can also be used
in the embodiments ot the present invention described above.

[0102] The cells can be cultured in the presence of agents which are in a solution or which
are bound to a standard tissue culture vessel, such as a microtitre plate. The cells can also be
cultured in suspension using agents that have been tethered to beads or fibers, preferably on
the order of 10 microns in diameter. These particles, when added to culture medium, would

attach to the cells, thereby stimulating their growth and providing attachment signals.
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mcrowel | array). Automatic pipetting equi pnment for
reagent addition and washi ng steps, and col or readers

wa@bkoosamp3exi st for such mcrotitre plates as kPOmwS1005/000269
those skilled in the art. An exanple of such an

aut omat ed devj.ce includes a pjpetting station and X
0103 &g éﬁ@%CéﬁMPHstleéy&em @ﬁawsthpéaff?é‘fr)heav%@% Fan ?ﬁ gpplied to
identigt) glr%tﬂe'stn&lb%t %tf'ggg ofr %h1€@§@1?b§esot§1a1p(ﬁ{tﬁﬁrzég & %ﬂféﬁ%ﬂﬂlons based

at1ons of ing and renoving reagents to the
on a vasletysoftesgpeds f StartingrEomod Histsofisaveral pessibiespeptdnes, an optimization

envi ronnen I . €. . er,at ur ontroll ed ..
stategh bt BRABaPed sl SRS R B Pl 48,5 s Bptangs gt optimizes
cell cufifird BorddtyBNMMREH RNA SyatiBE! HE @espbRid Nsuh fa8Ciibody secretion, cell

nol ecul es that bind receptors on the cell surface or
numbgy, @nd dikeerionsak Brtdhegly seenstieha péimdzasionttecniyves ars fariber discussed
. r te t h, repligatio ry di d j.at kon, of
Y e T N R e
StatisAé£Aaé|SmardRelsdties”, [pubHsidd WBnibuetal €Xit Binhdéwldr Beka@htg, b(M): 213-

still other exanples, the agents can be extracel |lul ar

225, deHempix 200t & ris, Pubkieatinte yuNVbplckmat 4t &l-pepiitigdn “Miniaturized HTS
2N TP 1 ’ C I 2

et D P R oy R Dl RSN S UAPA 2R R 15,2001,

and in ra guldaheon detlaitk doedl.owntitied (iBkpayirsetta RAesiers Bbs éligh-Ghroughput

two, and .t hree peptones that are_use tQ optim cel |,
SerectiRy gD DO 507 Ak rod Sgeris Taf 6 irn content
of each@6 }1RoMorfed FERIDyLR @RI Ii X nDl ecul es, cyt oki nes,
pepti des, hornonesS, netals, chelators or enzynes.
[0104EXArpsystemofand riogthhd f eeet be sprovidedidas, aigutematechonedia optimization
technlli m t dt to,.,vascul ar endot.helj ald.- der i vedn r(zwt hff ac
QORGE™ SBHREY oFisg v TR AE  BPSpEgpppotentt (16" fad
MPMME ATSBAL sodt@/ate/adl @bt RqtiadkaedliddP¥drmst Mamsd Qichisperific factors,
rowm h factors §TGFa, TGFb), hepatocyte growh factor,
the s ¢ Fan Biterapticglly seeade stafiviwally designed expernpents e spulti-well plate
r : Qi.ef i r .
rorn” bt cob OB Bl QD LREHK LKL FERRRL 4 L8 W
conditionsphsigeni obpticlighidshandlidg @lditormf écg.othe Biomsk FX, Biwsek 2000,

oo e RS LIRS LI TR SUE
- i L Reptd t i
then ‘_ﬁi%btfsreﬁsto g&%maﬁ@a{l‘l‘y E%S%?HZ% Ql}jd gaga%QVﬁtﬁ*le’r:&fs ?(frﬁla%n df data (i.e.

elr Receptors |", I she ringer-Verlag, NY,
fluore}@90¢, dbh@bamte cadl comtsand o6 forth)c K liessdfivaor per asrethen perform all

herej.n. by reference. [ 009 uch grow h factors can be .
relevpE §itisg! TGN P IR (P E R GRS s Abtomaically
generitB@Sahds Kiokd® Gyittiin tthe @idbas&Or AFANTl GeleUi®@Wthidhidslt @hflyses are

can be isolated fromtissue or can be produced by

performede thsi usanbasribe abilityE erenlbiae regpbisviany msltiple ewariments for a meta-
[: fr. the submaxillary gl ands of m ce and

analyggllé%{leggw&gg San Franci sco, CA, produces TG--b

[0105] & ottty eRAhply, tK3 hestety awll hmkaoUoimtiates bat Assaat dgv@lopment and

and .reconbinant forms are also avail able from vendors )
determipationy gf basic cell culture conditions in a first step. Specifically, the user specifies

tor .
ors) using a

the factors (i.e. peptones) and their concentrations into the software (i.e. MPM/CATSBA) via
a GUI, as noted in block 100 of FIG. 1A. The user selects an appropriate statistical design as
noted in block 107, and the software automatically creates the correct experimental protocol
including the specific factors and their concentrations as noted in block 108. The user then

selects an option in the software that automatically creates necessary computer files that can
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Sigma Chemical Co., of St. Louis, MO R&D Systens, of
M nneapolis, M\, BD Bi osci ences, of San Jose, CA, and

wo noosor@gen Cor poration, of Carlsbad, CA. [ 0098PCT/US2005/000269
Exanpl es of suitable extracellular matri x nol ecul es

be impedSERHbY YOHP B0 AP OP FAIEEN P CRaRHORTE X, Biomek 2000,
Tecarf?@éﬂe@&e&sany%&%lﬁr}%tﬁﬁﬂis)’&aﬂb?ted sk gt racel | ul ar

matri x nol écul es ‘are described in a publication by
[0106Kle ia rseemdettepala. diluginn isetiesdis posedet inE%G wald elldtes tar datmmmewptnnal

concegﬁ‘g%% n‘?nttsP?R}mfé 60neiat%tntp%g g”%le %F]‘Oﬂ@g%i' eﬁid*d%{&eﬁg%lg to a&oma’ucally

p1epaﬁ9@1€to‘én‘é§teé;dﬂ)%rﬂn@nﬁah BortEtibdord 62094 Bl pehey & hoved wel®lock 114 of
tok| nes, such as the interleukins and GM col ony

FIG. é et the geenie haye begndplreadnivirethe wellsteoascilnsthe r«pbotlc system at
S
block:alillg s gﬁ%g qﬁ%cf’ f(’:nclkq%ﬂq)g ‘g?/éllgl%gib }n% %%% S o%e]% @chcfg\gdzg%x;? Assay
resultWakd 11hb@teﬁ1ﬁbﬂd ithee 8d w ar@ narlde agomatiedlllyslinkdedt toctw description of the
potenti al |¥1 resp 1!1]1? to the aggnts aor that. Bgeed t.he
t § I

expera@%m % thethe defashitlly gpnetaiersne ready fors e sHCD @@t i&i ned
[0107I| fsggalﬁé 1%{,35{ ﬁgaglfﬁe&;% b dea 1§§ el %ule{ ®BUld be indicative of

I ssue. Swta e cel S|n ude nost
a chapgs irhﬁiel plienatyge @lfdaoteﬂlslandl 1s csaBirbd tily pedntabase aeklmnpl120 so that the

e G G o B BRSO PSR oo 12,

proce§P & e HHich m@ﬁlldb§a1951gbﬂﬂ§§ td EthpR& 1@ HoreB ik Serfhisial data to
cells, parathyroid cells, thyroid ceIIs cells of the

the sfachdeﬁaﬂlstmlpé@sm tomidengifyt the: eptjmalceansentrations tthanaliite the desired

blolog(maén e yporr)lge ?Tééh teP r}é@or é)ﬁleenctgzi)lcschangr Ve%l&ée lc?ﬂs)ar T‘ﬁg eailts of the

algorit@s $6mpeddons carc B¢ ktdrddoinm dgatiesendbdplagdd iol ager aaBIdmk 124, and
snoot h and skel etal muscles. [0101] O her useful cells
can bg periqditailygdaeem cel | s whi ch may undergo a change in

[0108&ur ; gé%ﬁﬁlg Eh%ﬁgﬁ’tg t}fecb Eﬁgelg a8 ﬁ%%&“c 1&%5‘[1%&?1?%%5‘: subsets of

er s e ce ood cel I cal
two amdrodl thitee qgbptheres weith aesl'elrﬂicamrb i iskcadle flavksl Llleods,déeioptighization

stem ce | cord_bl oodder i ved eni t or
experRTIbIN B eI TR VBT pPeentgho B (e brtonpsdn the best
subsefs8litSverIRABARY fiRws. deri ved cel'ls, and cells from

amiotic fluid. The cells can be genetically

[0109&3 pﬁgbai@ecrfé thengmalyides tha bestrsabiseii/bdst eqpsenteations agamst customer media
mcr o

and B E i HE et e e oy By PPy Taphidt s Onee

agalnnﬂéﬁﬁﬁlﬁgstocﬁids .CUA t aHde 1 Begldidetabssewahtludin VUhet@sioﬁmﬁemedla and
in the art, such as those described in

th
appropegte cByrgtp segsheap, beentingle dptesiatad) Oréadql Y@ databagen @élblwk 126, the
steps Wﬁe%— {cl%gs]galn%% eggagéfgw@'htérugget e?ﬂlflgxt%(sj ora su‘taset of the best

agent$. evfordoyee $f desedyehd stkpnmm Heﬂ‘epémedewﬁ}ka kbebined stivet aff test agents
I h f th
and aian Ca @%el%g é%%? g@d eg,lb gytgtu?ese npurtcilermgrtes atobloE:k %28 rtl(;)g sqtgps of the

process can be repeated, varying the concentration and/or amounts of the agents in the best

mixtures, and scale up the best conditions with additional validation and quality control (QC).
Any information acquired from the algorithm comparisons at block 122 can optimally be
used to create or revise a biological model at block 130.

[0110] The user can perform all relevant statistical analyses in an automated way from

information provided by the software application. Reports can then be generated and the
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[0102] The cells can be cultured in the presence of
agents which are in a solution or which are bound to a
wet@sdaa7 t i ssue cul ture vessel, such as a m crPOL/UE2085/000269

plate. The cells can al so be cultured in suspension

result:F Iss%gquslang nté@@ﬁghat tq%:t 1% F%@it??f%}é@&%ﬁi{%ﬁ%ﬁ%@?ﬁis the user may

ret\mld’tcﬁfﬁ%t Bt stl; Q@ QtaPRHe @x?%xpéi\n%t %@%&& bRcestl 1 5&ling up the best
medi um wou attach to the cells, tHhereby stiml agl

lnahaﬁmmnbgommﬁh and providing attachment signals.[0103]

o111} g Byif Bt o R, g o 6o, MR Tyt the system

and nfddRsdesBiibdd¥boé id garﬁﬁal @@ﬁﬁ}ﬂﬂﬁﬁoﬁﬁ@blu@ﬂl | dflyZ88ec@f or factors that
culture conditions based on a variet responses.

couldpeapédadgtof edhreultue snedie. slavibe aﬂu’f@t}%@g rEmpEgsios mplicatipn of the
embogglllétnrindé% g@ ﬁ&{e\?&ﬁ%#sﬁﬁﬁg?gblg? ;&8%:8@8(? ﬁlg %régge?:'gﬁltgzﬂ\e/gélg% use an
eight @@plone Wk, biue tixo Adinbéondy bﬁsezdwdnwahwr aféicyin@fthe strategy although

responses such as_anti body secretion, cell nunber, and

specifi¢ %IW%@B%“&W(Q%WU%é“roéitﬁcéﬁonsopt i mi zati on
[0112@%%})%81?% ae??ﬁpfglr']ig Itdﬁ‘@ugccej&j hlZ%th ?%nfgzg% 01ath9 l’bglst' s%?%re%tg gf P%on and three
peptows; Ibuﬂ tie egndvee df StEONSD bs 114)¢1dd$marthe IReEbcsubs:e@ evaluation could be

nre i S35 R 05 5 PBLE S e 501 BB cins

paranfélters wild FdoBfe rer'i‘ﬁ(%tnBﬁé ZQ@dﬁ[Eﬁ*alEeQﬂ@ @J(éi’]%l@ssbelo%"'ﬁgorporates 96
i shed b Drug Di scovery Today ). 637-6

well pi@tn@ hwevm g actaglformatzpf ﬁdmlaf@apoldd bwhmgezl age t@ﬁ overall strategy
t ed qrimenta an, For Hi Throu

Woulcg é)ﬁl él,d lgu%rlg LRL am%ﬁ)c%lj?l &S IS VPSS b t > g gnsp Wt)%d need to be

]ﬁvméa%ZmﬁaﬁEﬂﬂU|y 1996, the entlre content of each IS

ncorporated herein by reference. [0104] The system
[0113} An thie exasapleathe sesten ol deethed isahresipddawiily Deplgng combinations of

t hat e
o SESHTELAR LOESE) SOl SOHLERHSPL L GBI W ci
peptosed, twirrein anch isopoivided heﬁrmgdathhaﬂiltmgduﬁﬂetﬁnt eonntrilsomdevels, the
e B S S SRR 20 UPTIACELLY.
and IWH; (Goelibhd h%r f R Riwer/IdWerp RbLYALSHS SR SRNIAL @8 shown in

he necessary les to prepare t he correct
TABIeE(Fle miltlreseverial W@H&i lefi oves fascongrods.  Additionally, outer wells are not used

obot d- ha d| t he . Bi
e o B L CETR R ) TRyl o
mg/miNg.eS Rf\ﬁéﬂ@bﬁceﬁﬁﬂném fordoG HFF and Y.0 83 HES. @rhlglaé} doh@éhtratlon for

be used to automatically cate%Prlze and anal yze
CG Sapnhwith thke fegraming peftoaes: am@ as@hyfqngdn egeespirations of 9.0 mg/mL (i.e.

lowelago%%lﬁlaa?l% IC ?h%t ﬁ%ugﬁds eva?‘l h?%}{elr §Plﬁ%e§ﬁ5ﬁ8}@%& Phytone),

can rn1a
rameah&hyses |n an aut omat ed fashlon and all relevant

reports are utonatlcall gener at ed and tor d wthin
[0114] 30’ s atssnd. DMiFofhes yStEay @9 ninethogr 1 diiegied atprddsy dhree-way

combﬂfaﬁm{?se@feog Eﬁﬂ)'se Fv h‘eSstct?ﬁ sfﬁg cﬁ"pé cl:dntcé(ntl'dﬁoﬁ%%'l B each peptone
resu fromnutlp nts for a netaanal ySIS

on one plate as shown in TABLE 2, with several wells provided for controls. The controls on
each plate allow comparisons between the plates and allow for additional statistical analysis.
For example, in TABLE 2, CG Soy is evaluated in a concentration of 3.0 mg/mL (i.e. single

concentration for CG Soy) with the remaining peptones, such as Phytone in a concentration
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and data m ni ng.
and nethod initiates an assay devel opnent and

waledosoniosat i on of basic cell
first step. Speci fically,

factors, (i.
of 9.4 me/mbi(t- W%gl% o

2.0 mg}n?ﬁb L 9R

e SR RS R R ol

tatrstic

[ 0105]

t ones)

en’ﬂ‘pm

In this exanple,

t hei

%@ ong

i ock 107,

0

the system

ns into

and t he

§fefcoﬂe%ﬁa{1&lfo¥%y+&@m el ects an appropriate

desi gn as not &d
[01 153;0’&12 evangplaatrayraf plesd 1 ys shosat msTABéEcb rwlmreln the best subsets of two

I ot

oC

ecific f

jié Taoer

andléﬁﬁﬁtea%ﬂs%hﬁlﬂhtézan option in the software that
automatically creates necessary conputer files that

canbe inported into by robotic sanple preparation

platform(e.qg.,

t

he Bio

i

Bi omek 2000, Tecan

cul ture condi ti onBCT/OSZ005/000269
the user specifies the

| IR B

Hot gcalqepltratlon of

-ﬂ% é:011trol wells

Genesis, or any sinlar pl orns) as noted in block
112. [010B] In a |sgpeskd step, a|dgbpét an series is Yeastolate
Well V|0gGE&0RY || PhPensgl | UH at ProtbesediiSeyishae @YHeatAlYeastolate|  Plus

B02CABoeYmald. @rgindf| peptones gne-at-atine. dghe conput el 0
Bodf 1/B@SngAhE| Used Torawignelical Ty[prepare the corregt 0
Bo4EXBEmdrRNt al condi t1 gns Py LGP0 Wel I [pl apes [as poted 0
Bos T3 BGkL T4 Pf RIG oI B ONge Theg AGRIYS hgve been 0
BoeP![B G MO 5 _COITeGITy] U1 MORgLignSyStem at” o
Bo7P1| 95K G| O SPETSEs piurdTmeiu 1 g, Wwhat € 6 TS d MEAL 0
BO&t'§OWE'|J[]E' Ol ne T CHoOWe T array.— Assay regul t_b le(:‘ 3.0 mg/mL
BOQL Lpungeu i ||E 9 th “Soptware %!Id (1:,It Lﬂlutitaiby i TS %/mILI 4.0 ma/mL
S0 0ot ot Caandeady 1 G stetiDr (AP mGHE, 20" ' ¥40 moimt
B 41079 Sgg:if e alby- Lot —btoQk—148 éiner~ﬂ£%¢8?‘b~m% 0
CO%cqui D cet ) B/l 20imalal o 00 o 1o G chgnge inlhel O
CO&pkeno?ype LY mgimlgl | Oandl2&meibyed 4 n 4 daPabase &t 0
CO4h|lock0120 %Q”@ﬁéi_LhE_expeL@nenQ@Emﬁﬁﬂ% !soliﬁkedot 0
CO0% pe r‘QurrplthaQ mﬂéﬂ’lﬂ-r eseft ationYf he Hesj 6-9 mofReln a0 0
COnllock0122] 9-@matmdessBr s utdilized Ghi gh i fcl uddkmeg/AL 0
CO7allgor Pt hm2@mamtmar e0t he| st @red|exderinent @l datalto |3.0 mgiml
Co& he sPored sttisticll desi@ to identify @he jopt Ol 0
Cocgnceftratiors that @licitsoOthe|desigmad bi®l ogj calo 4.0 mg/mL
C10respohse (i .6, elichDted| a Phenod.§pigtnichan@e i .G rhemL 0
c11cel 1 sd. The reesullts of the al gorl.0 hgindodPargisbns ®an 0
Doe stored i n ;a darabegel @undimepl ayed tlo aouser ato 0
podljocko 124, ard can.obeyperi odi cald.ymgpsat edo [ 0108Jp The 0
Do4r gsul i ng exper i nentrsg/md| the 96/ weld pllabesymre used 0
pod d Tdentiffy the Destmpubset 9 of [t wy and/ orgt hrieg mg/mL 0
poaP€ptopes W thy a vVehishd/aal1 o I n|shake fil asgs. [Thalp IS, 3.0 mgmL
D07 2.0y M8 BthdPAL %’éﬁﬁ/hﬂem $ Injtheg 96 wel p pliatey 0
Dogd§T €T 1 Ne[ Theg, best cncefd ALiRns THe PgPtONesS gl N [ 4.0 mg/mL
pod 1€ DgSt suosoets Wi Ty Ve d Lgmion ¢ fri asgs [T 0
p1oPgke= gt [Ty providgs e, Rggl | SURSeTs é'a%}/mL 0 0
D,HL,Lllbl:‘bll rat Orf agat llbt CUs LrH HIL3E ]Igf?m_ 0 0
E02 0 0 0 2.0 mg/mL |2.0 mg/mL 0 0 0
EO03 0 0 0 2.0 mg/mL 0 7.0 mg/mL 0 0
E04 0 0 0 2.0 mg/mL 0 0 3.0 mg/mL 0
E05 0 0 0 2.0 mg/mL 0 0 0 3.0 mg/mL
EO6 0 0 0 3.0 mg/mL|3.0 mg/mL|8.0 mg/mL 0 0
E07 0 0 3.0 mg/mL 0 0 0 0 4.0 mg/mL
EQ08 0 0 3.0 mg/mL 0 0 0 4.0 mg/mL 0
E09 0 0 3.0 mg/mL 0 0 8.0 mg/mL 0 0
E10 0 0 3.0 mg/mL 0 3.0 mg/mL 0 0 0
E11 0 0 3.0 mg/mL|[3.0 mg/mL 0 0 0 0
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and appropriate controls in the 96 well

foll owed by verification in shake fl asks.
WO eqodoniosy to FlI GS.
t he custoner

| A and | B,

pl at es
Once

agai n

t he dat abases i PCT/US20§000269
nmedi a and appropriate controls used can

0356 Bhe-btebofl-thl procods et DR RHALRTEL g ¢ £ oo O
ﬁéefp of | the bes W'.Oxru os-Uor_42QERL]" of Oy el Shmgimt 0
Fo —Moredver | if Odesired tHROSUBY cafl hel 0 |30mgml
FOY eddpeilini t 0 & combi%ned!| sulfset | ntc Lh@aml | 4.0 mg/ml
FO& | hse of 199aPd/WLE r 0 t he hekt i xtOre Flrthermfre  [4.0 mg/mL
FO7at| bl 8ck MO neadmList efs of tHk prloce@s can Be rpdddaga 0
FO8&/ar yi g t {8.Ocegiebnt r & i on ardt/ orl an®unt|$.0mfg/mhe adent 0
FOd n t h@ besP.0mgiinlr es0 and sdhl e |8p mdiel besf coindi td ons 0
F10m t h &ddi ti0dmad/mizal i dat i o0 emgainlqual 0ty jconfrol | (QD) . 0
F11Any i 0f or pmatoinegimbSguing/endl| f rdm t he ad gorji t htn 0 0
Gozonpani sons a bl pbcko0l22|caro optli mad | y | nugad] 3 @mg/mL 0
Goxrieate or|revd se p biool ogi cal nodel o at |Blooedmd30. 0 3.0 mg/mL
Go4 0110p The user can performal | |rel@vant sbati sio&aimL|3.0 mgmL
coanaloysgsLl N an auf omat ed|way fram i gf orjmat pon prow ded 4.0 mg/mL
codY|4loBy/s0T T Weg € appl igcat | on.o Reforte can then beomgml| o
coBEn®y RYRE[ andy tTheyesygts|stqgred|[in ghe |gatahase. Based 0
Go®NANRyESU T Of [ The Stati jicakoan@hySi S [he USET 0
GodTB% I FGHL [T T The[ TTTST STERFA|Stagt the gext o | o
IR hRIE Or H?Yﬁﬂﬂﬁ&ﬁﬁ tq)scclln@ up g best TEdi 0
G'II Ul14lb q& 'LJIIdzO nlld/l‘ﬁﬂ'lj IOII II S O'Dpl:‘LI I Ié, EXdIIpb(:‘ | [I(:“ 0
dayciit 5, U I'dCl Ul dl © I I LLLI l UU l U [JB[JL Ul1es, out ur1ie
system and met hod descri bed above is general to

[0116ARITABLE Qnsightsdptstics @reiiid e ageitafuadbn fiaclhding AGSOY, Phytone,
coul d be added to cell culture nedia. In the automated

Phytosist VHi Peateash Japylect atavémeofVhess ¥mstnlatentd degeiplaroglus.  Each
peptogggéll %CILLdg{f (1)15\/ giﬁlggétagﬁgfec}ogg%rﬁ%ﬁgﬁ ! IH%? cé)lgzu?&eftﬁ)tge LFor example CG

eptone s
Soy israyedhia cqsa«rein&dtmistlhduﬂmngoamgimb ab héow coadeayytia, tahld)é@hng/mL as

specific, desig

a hlghﬁﬁmcrsp%%ﬁqno r@eset

@?r

aneters vvould require

Yo5| Catt iy ‘geqnf}?e@t%@%"?ﬁ showr by comparison with

Phytcgl' r@ﬁ‘ﬂéﬁ ds Bledt 19%0%@5&1%&%9@ nﬁfudtu% 9 *@% meuRs gt 1§wo(f,on‘i:¥}9ratlon and
hree peptones, but the n peptones to be

10.0 mlgémhdea hiigh ¢dmeﬁt@$®nsﬂms@«{eﬂ I&/mlmbﬂrumdwaicmﬂhd njerowell array well

into WiEH B fciadt FERTEREDS Ot bfktha bd%gsp%é‘ﬁ et or s

[0117nN dlvsaaield rig TRBLE Cad irebtstic At ipkiked e sdléed combinations of
exanpl es bel ow i ncor porat es 9 pl at es, however

desirech peplone gongegtra@ensointe Heells af @smwmv@ll k?éra@hlzﬁsg@ Pha e computer
repre%ér?l?%‘.lgr)léleﬁr egcjlrtédpﬁz; t& 0] VM (ij IIC% | IA grg ar{ %hioﬂ‘late! %xjogécglgé. i 6% noted

Wer e ‘used,

abovyel ABILEsleﬁbpﬁselﬁE dhr@bycat{oﬂ]lﬂsaig I:1ghft j%;ﬁor&x aﬁi’ﬁble restili€in sufficient
% m and, method is_directed towards peptone
spaceciSRpiaTiRe Bhyvowvay emEHALORT et pERionss e Sohqonp 2i729), having

low aBl §65h dRcARLALM AR MBI SPRSBLR f4E. best. Wth eight

[0118] The system and method then acquires experimental data indicative of a phenotypic
change in the contacted cells. Specifically, in this example, indicative data includes growth
(i.e. proliferation) and secretion of antibodies (i.e. IgG Secretion/Cell proliferation). The
system can than can store the experimental data in a database with links to the computer
representation of the experimental design. In doing so, an algorithm can then be applied to

compare experimental data to statistical designs to identify the best peptone combination, and
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pt ones,

wherei n each is provided having at

different concentration | evels,

wa@bdosofooshe two-way conbinations (i.
at both a higher and | ower

more T aggegicp Y

entr

Ciin

conc

For

tion f

ntrati on on one

|
ey gy aFsyl Wik | RPIqngs 60’851
concdiriph WatubNon A4 8Scr 0B i ofdaler NRE

evapor at i on.
repeatadabusitbsets iofi the

[0119] A%

exanp

e,

(i

. €.

and

I n TABL

t he enbodi nent
e.
hi gher/ hi gher

o6 S

| east two

can do

and

8 chooseCRUS2088)00269

dﬁflflﬁpllg in a subset
aéy:glﬁgwdu?he; ﬁrlocedule can then be

eneephenea ioonthe sbt (ﬁ.e@gm’gﬁpmne(& .e. |lower

oSy pEplats S A HLEY, Mefsin e bbb of three

peptoBbE hre Rt A AAditiBn €PN BENbERSH RATODFelS. dhd rfglﬂmate(il wéls from plate

| ower concentration for Phytone) and 10.0 ng/nL (i.e.
1. higher concentration for Phytone), respectively.

[0114] On the second plate, the systemand nmethod is

directed towards three-way conbinations (i.e. 8 choose

3 = 56) at a single respefABLE xoncentration |evel for

ch peptone on-oghe nl ate as shown in TABLE 2__with
several wells prC\HhM@@efor cont f olslectTHe contrjol s on |Yeastolate
Well t o PRYtORGy| coMFar (| BEAtROSSS \wioytone ne Wheat olYegsiglate  Plus

BOZ | [P/ | S gh8 makmldt | sOi call anl ydis _OFor 0 0
BO% x|3@ine@/mL |90 Mol 2 0 0G| 2dymg/eleval Yated i® a 0 0
B04 of¥dang/miar9.-Gmafl | 3. 0 ng/iml. Qi . e.2.8imefile cobicent ratd on 0
BOF 0)i8-00®/S86A0 mighth |t hel r ermai niOng pept @nes7.0sghhljas 0 0
BOPhytoom@mi P.@mgiotigcent@ at ijono® 9. Q0 no? nlL [(i . @. s[idming/mL 0
BOTC oR®andg/matd.®mghay Phyt one) &and Phyt®ne |UF dn a 0 3.0 mg/mL
Bogoncent rati oo of |2. 00 ng/| @0 rhd/me.| 2.8 infatphle 7.0 omrgraint r atdi on 0
Bod or Pbytone ). |[01d5] |An myanpb.e mamildy ob pl @Eemd/nils 0
B1sshownoi n TABIgE 1, wher ei|».dhgmbesd nghget spof two g 3.0 mg/mL
B11PEpPt oges are gdet ectegl friom @ set ofg el ghb niAAL BFESG/IL! 0
coRd@loth@RL] O & NUMBEmgRhL | DThg/RL |Wel g s and gepl| catged 0
CoFEBI0Smd/m@[M PIAT € | Zo mEARLE 1hU116% 0 iy ABLEy I, 61 Ohk 0
CoPCBLIRGRLAT € USEW, h hofflE €V Uali Ny 1 bR OGS0V, o
cof MEloQRG PYLOTE 38 FTIQT €0%E 3 Se) ECt SOYT 0Ny mgmi | o
Cod B mghEFST @ AT ¥y o iy YEASLOT AE R US| BT PEPTYIE |50 mgimL
co7 3 T oY udpd g el Ty [Loyy, gapeemts atilpg Jime dH Hlim | o
CO8 ettt rat--otis—i-et-pi-ng 3 BNt —ae—d/ PogMLL 0 30 mgmL
CO% reelitra +of,—afie Eye Fy/ﬁﬁ as Zbﬂp aye ﬂxﬂ. S ngm 0
SRTo S N Il T o T = n,meg |7, gfm e 10, | 3.0 mg/mL
Cle derali ol WREMLphyt Bne lwhi Oh i 4 usbd jlp 0 |30 mgmL 3.0 mg/ml
D02 JAOGPATLL - orfs. i et i i 26 08Il 20 melnL !09,, 0 0
D0% J3OdP@mbt | 08 _and 10 01 RYBEMES 5 §i gH: % on 0
D04Th.é£\m/mL D_Mumber i%hdi rﬂﬁ)dﬂg/mhd: m®rouel 1.0 ar ri2d0 memL 0
D05 3@ roginkh t We i mdi chit ed 20dn@/@hir at§ ond af O pept ond 3.0 mg/mL
DO& onhi Aat i pns Care D0 swéel| [0917] |As @11 yst rét ed 3Gmg/ml | 3.0 mg/mL
DO7TABL E01, rdbot ilc sYyst e@pheliwes t he sel ec@ed | 3.0 mg/ml | 3.0 mg/mL
DO0& gnbi Aat i pns Oof desi® ed |pepPLone |28nwént| r at ® ons| d.ting/mL | 3.0 mg/mL
Do9rell | sO0of A moOcrowel 10 arrjay Based ondt he7.0ompuot |€8:0 mg/mL | 3.0 mg/mL
D10 0 9.0 mg/mL 0 0 0 7.0 mg/mL 0 3.0 mg/mL
D11 0 9.0 mg/mL 0 0 0 7.0 mg/mi| 3.0 mg/mL 0
E02 [3.0 mg/mL 0 0 0 2.0 mg/mL|7.0 mg/mL 0 0
E03 13.0 mg/mL 0 0 0 2.0 mg/mL 0 3.0 mg/mL 0
E04 3.0 mg/mL 0 0 0 2.0 mg/mL 0 0 3.0 mg/mL
EO5 0 0 2.0 mg/mL 0 0 7.0 mg/mL| 3.0 mg/mL 0
E06 0 0 2.0 mg/mL 0 0 7.0 mg/mL 0 3.0 mg/mL
EQ7 0 0 0 0 0 0 0 0
E08 0 0 2.0 mg/mL 0 2.0 mg/mL 0 0 0
E09 0 9.0 mg/mlL 0 0 2.0 mg/mL 0 0 3.0 mg/mL
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representation created in steps 100 -112o0f FIG [Ain
an automated procedure. As noted above, TABLE 1

WO e@se%®at s an application using ei ght pept oneBCOBZNG/000269
results in sufficient space for placing all two-way

c1fialind s ovpngsmt Ly BOhcBncras ofio 8. 8100 n0 peloDrgmyl o
E1éi nal D pl JQ\Q mg#ﬂ'fl__lg} OThe cho em JnQImg'mlLrl 0
 FO20 39 pglinldynef | m,;gtam data ifdic of-amehd a0yl 0
FO2 hah®ymgi1t heOcont acfed el | Q eciOf i cal-0 Pu/mly hDs  |3.0 mg/ml
FOéxanpl® _i|ndiRat id Wik | i nc® udeL-Gn QWQWL 0 0

FOpr ol i f®r atli ond an@.Oypeimbt i ond of 2t melad| es O i . @ 3.0ngAnl 0

FOSetr et on/|Cel P pr @0 rheg/mat i ong . TI? mg/mtem dan tlhanOcan] 3.0 mg/ml

FOBt 03.@mghnel_ |eXpeyminent &l data ¢ n a| dattabase Wi th|links 0

FO8 0|t hed conputnaymi fepr @sent abingmlof t lee ekperd ment al 0 3.0 mg/mL

Fodesi gm | nodaigigl |so, oan apgargiilhm can t hen e applmdaedL 0

F10 0| conpar goexpghi menval  dadagnel St ai St [T@hgkesi gne to 0

Fiidentidy tlbe ri@sl| pept one2.0agmhingld mgmLandior e 0 0
Gospexo igal|l y, ot hel ong best tgw pept gne conty natigemdmL | 3.0 mgimL
conel usjon jin g subsphgmRNgeRigmt I20mgma| uatg onjas g 0
Ggodescriged I n greabeymgri abb nfBhiOW. bhe Bremgie can 0

GOENEN B Tepedhed ey mGHRsEhsmaRh, [N 8e PEPT QNes [Sham | o

GobME S 0T ET gt BRpOPES» ghihhol A8 EXAMDIE ATT a0 0T 1730 mg/mL

GoP! fite 04 S0 B AL 2D n%é?ﬁ EE 2, WTer el | TIE DEStT SUBSEUS ™3 7 gmL
coBf 11757 PEBbwlin Blniinl POyl T SR A R o
1 I I I 1 I | I cu el 1,5 I
Gog-/-\-"tlé | 519 fmc nlfill_ﬁ'u %ﬂ ;’#Q‘ etgf O"‘c"‘ on §/ o1 TAQ’LE 0
gl% “reczsecé‘ a/rﬂt ié. T @t:z I(E"ti r,“&gﬁ’g udirong €S Sb’\'/’ 8
Phyrt-ore; Pﬂ@i&ﬂ@— M@t e809ME | sefeet | Soyt oné

Wheat, Yeastol ate, and Yeastolate Plus. In this
eval uation, each peptone is included in a single
cent p
[0126{:1?1 Bﬁﬁ%&oghé %E%h@ﬁfe@ é)rnlg% %Zol;}?%gFeF(%%ﬁ E:lge& Ege{m in the evaluation,
mcludaigu@GoSOB’ O)hlyg)‘nﬂj_PhﬁenmdﬁFecPrabmeeii Sdbexs éogfainﬂewmn Yeastolate,

be e Lson
and ‘g?ﬁ?@%%ﬁ A8 el eronn e%@sﬁeﬁbqns I BRLER ot 7B e\Pgmﬁéltraﬂon for
each %s Letth B pidne. Aos ‘éxﬁﬁ?l@()@@ds@h@\(ﬁed ﬁqrhesn‘{gh |coﬁc@nﬁh‘t'f¢f?{/alue of 3.0

icates the m crowe arrayvve i nto which
mg/mln dAs: ap@d Etbomethcsea&tauhmss:anfvapelmtwn@ pentdriasady ﬁmsevnabse comparison

with QUSEER, il st SRS BABufiot A B 0D bR Agpo o moted

abové e el Bb1P EDtMEh e dAGiembs akd (ﬁﬁSroW@IlOaﬂh@l' {Véll Cﬁltoawhlch the indicated
mcrowel | array based on the conputer representation

concgpteaiions of pepsengrombpations are placefj G | A in an aut onat ed
[OIZEIL%??C Fﬁateﬁnn?kﬁ,IZj‘%VE rogé%‘gsy mﬁ&eﬁf)ges %g%?i ﬁﬂtces the selected

ion using el ght peptone res
comtsindtidnsiod I’di‘esme{alap@t(frrercopbaﬁﬂangnﬁinto talieef avayicrowell array based on the

conbi nations of th n [ 8 choose 3 =
COMIRURY; TRBFOSTHRI R Crr%aﬁ)%’@t §tsRs 100 gi?’lg)k Efci} ISt qytqlﬁ%te@\é{chdme As
note®fab8v$ | TAREEPD 8kfresents an application using eight peptones which results in

sufficient space for placing all three-way combinations of three peptones (i.e. 8 choose 3 =
56), having single respective concentrations into the wells of a single plate.

[0122] As with TABLE 1, the system and method then acquires experimental data indicative
of a phenotypic change in the contacted cells, and stores the experimental data in a database
with links to the computer representation of the experimental design. In doing so, an

algorithm can then be applied to compare experimental data to statistical designs to identify
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[0122] As with TABLE 1, the system and nethod then

acqui res experinental data indicative of a phenotypic
web@sgeodn t he contacted cells, and stores thePCT/US2005/000269

experi ment al data in a database vvith links to the

fer renl entatl of the ntal design. In
the besg PEIOR, oBIPITHENS ehth BAT CREIBE anbri BAG & Rodas dhevtone
combm@‘&pﬁffbﬂﬁfclhﬁiondlﬁtaasu‘b@et%ﬂ&dnﬁbhﬁﬂ|evz£1&aioglrt€s deScribed in greater detail
i denti fythe best peptone conbinations, and nore
below. specifically, the three best three peptone
n f S Si ion ..
10123] GOTRRA0R, T 08 Pl BB S BB 15 bR Noptimun
concenl[ &id23|ofIsnbdebicembanphseof toearslythteepeptodesediéwet fiom the group of
pplied to determn |rrum concentrations. of subset
cight (i EoRpimigetighs %ﬁeemﬁaqur Of REESUBE 1S REmEF sbewgPIoVBies several
combm&t%sgff W8 aﬁfi tRicd pt()heseto QRL t'ﬁhtzeﬁ"é 'd@t@)mlngﬁ‘ &s B@iﬁg ltlltl e Bst out of
best subset experinme Rt's above provi des seve
those test@d.leme saprstsaff gemnasnwllt be exripbpt tnewtheogetoneted dxptriment as

describe%]gasdet %?g?@dgﬁgwggi g%écimh‘% q?egféggnggtgpt?artlgbg %ﬁﬁ { egetermlned for

each subsRPIIRE sRHIATREABGH @X RREHOIS B nated dESI6El PRFar 0708 ¢NG. 1B.
detail below, in which the best concentrations will be

[0124] Hae éllnviag profocalafiT ABBEeY isus ieprprict tambate fostaat onéinhigation plate
cxamin 50380081 Pl eFSs RERARULTARE oL, el B s

of threetpepionas es fesuiltiap fiopd TABIA 2. oOfheepioBeeinant difftgeranets BeStoverlap.
subset of two peptones as resulting from TABLE 1, and

For each gted nspianes, ihs@tiel sImparite dlepapioiikosony bs plate rigsipg Him inner
60 Wellg_’%@tﬁe galata_ h@arR)%thgﬂl%ila'tlpﬂ BE +db Tahe rtﬁréE ﬁ?{&le Bt subsets can be

overlap. For each set of peptones, conposite
evaluatafiefor gm opsmhbai chnoerttragiont he pl at e. USI ng the inner 60

wel l's of the plate, various conbinations of two and

t hree peptone best subsets can be eval uated for an

opti mum concentration. TABE: 3[0125] In TABLE 3, the
alues reflect the coded levels of the peptones use

Well IDTH81 p&P2 188 |iF94TAREE F964rRO7asiI8q e |1 0glefiir iDesign ID| Sample type
B02 fa@Gtor8, |[P@A | WOZ NA.| NAHRINA |ANAhoNgh BAI|lyNAjjght 1 test
B03 pept onds | ik @ Nagl NbledNA N WAi sSNaXaRpl [eNAt IhBApept dnes| test
C02 | n1t hedil fNAer endd |shbgells [mek |oMar|l ip.| NA |t RAs| exanplile, test
co3 FOi and FOA r eps esient| thg Rept eAagsNANCNadedAin the test
D02 pbest | subsaNA of NA VONREPRIANERAt|ONRAWNRE RAt) RAZed as test
D03 Heuer nonedA owa TABALE NA |The |sNRseta |[FRA-|FRA, | FO6- FO8, test
02 and1 FOB- [RA [repriesenitnANenAlr Rg |DRAL| RNDSRAS| of 1t hrjee test
E03 PSR 0nes | Iy Nova DenQPT N |ZR8 |aga dedgrMNREdNAT OMNABLEositive control
Fo2 F.ol Phial NAE NE!INAD QATORA [ONA IABAE Nal|nQhClat e The g
Fo3 M Erovahl gl Maya WVatA [TGA 9 NATICHATNRAT[NAA CARKD 1 test
G02 FORCENET &l OSSR REATRAE GRNPURT URTISNATENRTACEY. TME oqt
BO4 | mA D b I UI(SI] I kbUI LﬁAthX\ﬂ I Ng bHKbSNALU ant rg[l nsS test
505 dIN:A ) AIE _\l]fllL U !_‘,fUI ﬁ& IIH} ’NAI bNHI. ¥ L.UI EIIIII dS test
506 | A “Alfff‘-HMi'Lf'J L NA" A Aﬂl‘ﬁ' 'ﬁA MTRR TTe, test
o7 T RICTIRA ftH oS ofthe NA'”ﬁA “NAT"NA | NA | NA 2 test
B08 | NA | NA | -1 1 1 NA | NA | NA | NA | NA | NA 2 test
BO9 | NA | NA | 1 -1 -1 | NA | NA | NA| NA| NA | NA 2 test
B10 | NA | NA | 1 -1 1 NA | NA | NA | NA | NA | NA 2 test
B11 | NA | NA | 1 1 -1 | NA | NA | NA| NA | NA | NA 2 test
Co4 | NA | NA | 1 1 1 NA | NA | NA | NA | NA | NA 2 test
C05 | NA | NA |-1.68] 0 0 | NA | NA | NA | NA | NA | NA 2 test
C06 | NA | NA [168]| 0O NA | NA | NA | NA | NA | NA 2 test
Co7 | NA I NA| 0 |-168] 0 | NA| NA | NA| NA | NA | NA 2 test
C08 | NA | NA| O [168] 0 | NA | NA | NA| NA | NA | NA 2 test

29




10

15

peptones are varied. The Design ID colum has val ues

2, 3 and 4 for the wells in which the concentrations
wo@boosleooshr ee subsets of three peptones are varPCEUS2005/000269

(i.e. FO3-F05, FO06-F08, and FO09-F1 1), respectively.

c10 I ARAOT :NAOT @ept 8Ne .1 ds5 MR NRC'MGGNM KA test

coo Wepeya angNA s |prasek |i ga TABAE Ra [tR& | R CatSd test
At Ng:
t
N

c11 [PRA7T NI W@ NGE T10a TARKE Na [TRE | NA | “”b‘ test
D04' AT [N A'.NA" MIMsTo T9Tg SN [© ”KlA 3.n test
D5 S RG TR Na TR [Tlia tne 96 £ AT,\NAh}e KT ogoY test
das P T T TEemeter A e
D07 P NAT A TWNA TNA TNa T o, Lot f TNATNAT NA o3 o] test
D08 L NALNAL NG INAL VAL o di ded ol A NAGGNAT ™3 71 test
D09 L NAGENA,LINA TiNAL L NA T dr do -1 df ot nalRgnNAL NAGGe B test
D10 b NA BN L NA VA VA d A dENAASNA L NALIeNAi InNA I 0MNAs 3 dositive control
D11 peﬁ{Aﬂ’HN’A N NAi WA 1ad gptt murh doMAdnNAZ: NAY | <3 test
E04 he NAey & t NAexiNG | NAils Tr ande |i s asNAgnbld rMAat i vé test
E0S yvaNAes Nisi ¥ 1§ dbhniNMpies 1sucl gs 1RgsNbnsBASuNAdce 3 test
E06 MeNAoddNAogWNA RI) | a¥A dels@fr]i Bed iOn gNaat BA |dBAgi | 3 test
EO7 belNawl NAOL S | INA 1 HiAs |6x68rploe,| f or| NAI|uNAS REI| andl test
EO8 FORA t A vaNAuesNAf NA 1. 491 (anéB|1.041 NAr|r S8poRA t o 8he test
E09 nmadAnumAandNAT INAMINNA oncentiredt|i @ang KAdat NAr|eNA 3 test
E10 hypat hegi zedh { cNspavA the rlange-10468 |pRasi Rhe mptli nrusn test
E11 congentiNAal iNns NI NAe Di rsto tiwissgent gNRS,| NA test
Fo4 respectNaveiNa | Nre [aondent rabi dng df nAFenpephianes éhat test
FO5 CONneS PN Nao | tNre | apdedvyal ey 108 |- ol,| @ [and [T The test
Fo6 DENABR AT NRATRONATII AN AN NATUTR & QNCent CLATll ong of 4 - test
Foz I} fh ARG TnRL] Na0d RN 108 (G §TIOANETH OV A SITRTE 4 | gy
Fos || R@a] Nar ANGY ONRRT 10| 0T §XaTRA §, A e cqdep [revet of
Fo9 ZERA LRI PRAONGER T NA THRALIGETIT QAT g1 M ivey, Oet weer test
E10 1 nNA )NA,_E A? (NAT]I TNAI}HNA,( IN,EIIN@I.I qub;\;{i‘ J.é,fjjd :21'_ e test
F11 “PNATTRATPRA P NA T'NA ”t_'rxlA’"l\‘l‘/E“ NA |- 1209 9™ 4 P% test
603 o NAPPIATE NA | NATT N T NATT WA [ NATT T et e o o test
cos £0RA PN TRROT R TG0 A TR TN 190 9° o 8038 Ple T st
G05 P NALE NA” b NACONAT S NA T NAYE NATT NA TG T 170 HoP M oy
606 (o NASL KA LNATNA T NA o' NA L NA T NA THE8 16 0 1 i0nd ot test
GO7 o NA, L NAIT NAGL NA W NA L NA | NA Ao Ot W68y Qcadur® fgr test
G08 HoNARE NA 5Ny, %;&{émc.mg, Nisnt 10y | 468 (g ng 4 test
GO9 rloNAt | DA | AALNA § Nfed VA RNA i| Ny e #t dr Oddth8a| bet qw|  test
G10 [I0NAQ] NEor Néxamil e NA ff NA orhATARNAE |10 tlhd helf8 4 test
G11 clohBi n&A bNAGT N NepthhedNA 3 ¥ound tlo Obe OG|Soy4 at |a  test

concentration of 3.0 ng/nL and Phytone at a
[0125]doNAEBRLE S, tlenvalfiesOreflecighaichdedt leede of dleugptanes biskdt HBe peptones

i TABEES b ok R OB P FELE, Pit A Sh ey i
peptongﬂglglté%ﬁﬁhelﬂéﬂ i sR8ephd) BRESepRinet WPHRAPEQBRSUBSts may overlap. In
this example, FO1 and FO2 represent the peptones included in the best subset of two peptones
to now be optimized as determined from TABLE 1. The subsets F03-F05, F06-F08, and F09-
F11 represent the three best subsets of three peptones to now be optimized as determined
from TABLE 2.

[0126] The Well ID number of TABLE 3 indicates the microwell array well into which the

indicated concentrations of peptone combinations are placed. The Design ID column

indicates which subset concentrations are being varied. For example, the Design ID column
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fromTABLE 1 to be optim zed. [0131] In the

optim zation experinent, a concentration range is
waledosoniosed for each peptone, wi thin which an PEI/URLNNF/000269

concentration is believed to exist and this range is

ALl A T I R NE A

peptoha%f hRSRRicAS TheaSE &I 1Y 8buem 1BRAaltcgPEE 2389 HPWRNwells in which the
val ues can then be selected to define the range around

concgritiony pEfie thesstsubsdtuef three pypbusseré wariech@.copo3-#lh FO6-FO8, and

r ange. sho be wid nough to. i a . best.
P09, Fapatydl v hemver e NS IF wimebOim MR, mioatisate factor, or
pepto%,oﬂéin@l?in@hﬁl@@% ﬁl_taﬁ{vieﬁ.ti cal _m)de! . I'n many _
ap‘gll.l cations, this may require inputs fromskilled
[0127]sWith refurrise de TAIBLE Bi, Sheoliss eeluamdndicates gtei WiehrdD, number for each

. h | for.
o ] B PN IR T e i S e

in TAIBDR 3 metht @bligimsigbeled iFoedroange F1XQ-1741Q -F, &, 1, 1.41, etc.) represent
corresponds to a concentration of 3.0 ng/niL of CG Soy
codedyalues o1 thelovelsy precapepitietions. 1 dumiaeiors af periorss, wspectivély. From
o) -+ = L+ = . . .
e 8 oo, SUpI bR SRR SRR B demine tr ac
peptoXes ejthmsehich ahloptioemi esnoehtriativm isdebievetiao ekist. Shlyis ragge is assigned

represent.s an. increnent in the | ower e, . an +i )
relatiy 57 BEUUSE S HGFeHEA s Psbfsespare MiAgelol @ 1BSRD s deseribed
in grédfdridefiiangfy of one in coded values is 1 ng/nL in

concentration values, therefore, X-L4i = -1.41 = > 3.0

[0128] Iaxhig Bxsmpleforcobomaserlr zud 502, dife vialE$s ofgil il a@d 18hycorrespond to
X+t1. 4i = +1.41 ==> 3.0 + (1.4 1. ncent ration . of

the iy Teitaay siipaiaicinn bl g Bt RS b P pgerenee of

possiBRUWiR M lcohicchtratbons for itk ekt tw&'EeﬁtS@és,eﬁe@Fécﬁivéﬁf. TR bncentrations
range boundary. Al so, for the Phytone val ues, the sane

of thgpertennsikatcarresrondgp theepdeyyaliey ob=h & epd & disdeieeandhe maximum
; trati 0 / f,1P e Y4k = -] .z=> . .

and FRFHER, G ePuths SR M Tt B SAEoe aemigha BA simple tncar

transfétthationt IFer=exanplec sipordded deval adnaentdoatesmmdefto lthe concentration
.. mg/ L of Phytone | 0134], A unit change of one in coded

midway hghreendhomagymym apd HREEHR caRGesHatioisues, t her ef ore,

[0129g'#04lthé golﬁﬂmg f@% % P11, thd vAdeXo2-1088 FndCOHE @(ﬁrrésg&kd)ﬁ A maximum

.18 ng/ nL of Phytone Y+1.41 = +1-41 ==> 9.0 1.41 Xx
and 1Binfhum cwwestions itbat a@é hipod2singl tolsmh thhyangeeof] @HSHle optimum

UL B B SR T e RS IR R
corredfBdiRg3o -1 NG andbS@inSFBeriififed 40RsEDRd BB FASPEAfid example of a

represent the three best subsets of three peptones as
procedurecforridpring sueh maBeEam subsemuently assigning relative values is described in

greater detail below.

[0130] For example, if from TABLE 1, the best combination of two peptones is found to be
CG Soy at a concentration of 3.0 mg/ml. and Phytone at a concentration of 9.0 mg/mL, these
values could then be applied to the optimization of TABLE 3. As noted above for TABLE 3,
FO1 and FO2 represent the peptones included in the best subset of two peptones as determined
from TABLE 1 to be optimized.

[0131] In the optimization experiment, a concentration range is determined for each peptone,
within which an optimum concentration is believed to exist and this range is assigned relative

values. When determining this range, the current best values (i.e. from TABLE 1) can be
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optim zed. [0136] For exanple, if from TABLE 2, the

best conbi nation of three peptones is found to be CG
w®@eysare0ar concentration of 3.0 ng/nl, Phytone RET/EB2085/000269

concentration of 2.0 ng/nL and Weat at a

concentration of. 7. / t hese val.ues coul d .t hen_be
chosegﬁ?)fiicga{elr ga]ﬂiﬁ,ear@d%l l%r;ragflﬁ% ery a?lieﬁ\lgﬁgt}?n% eﬁ?ﬁ@éé‘? ﬁ?fﬁ.lréa the range
around] #OCurrént WROFA G 182xPloPE Br tRSbptiRER. The thgd shQHH 8B wide enough
that should contain the opti mum An exanpl €

to inchedeca| best estihate asrie be truresplimpme bupeproweenoaglyés previde a good
statist%:%ﬁ%ﬁ(g]%ezdlggrgl:ar? ng&?c%tiigﬁg%gis&ﬁﬁ% g%qeugrtgsifgg&ta g%ﬁn Itsﬁgl:é\ I131|§eErs, such as

cell bioWgisraiangd seebtidig. range. Z0 = 0 corresponds to a
concentration of nL_ of Wieat Z.

7.0 my/ \ o= -\
[0132¢ Ser Elapabris Pompledhe gagﬁgea@r &® 8Py donuseginri ABELIARb gan be assigned
relati\ge;' :es*gaslg‘g&%@fﬁ%qglﬁ?‘%ﬁg%eﬁﬁ&ﬁ%ﬂg'at ion of 7.5 ng/n

eat hange of “one in coded val ues
t her ef &Xe= 05 Grgpeddsito acon@anttiai 0O 0 wad/mésof CG Soy

therefqore, Z- 68 = -1.68 = > 7.0 - (1.68 x 0.5) = 7.0
-. 84 = %! T6 | ZFLeWTERAE40 §£BHGFPE¥‘1‘4C_(’T{ a’ge na&%ﬁsaf o 50y
+. 84 =, 84,] 0138h1b&H TR ARRICEERI AT 4|Qf mgEL gP@@Soy

enbodi nent, different concentration | evels may be
Where Boseprebents theecentareoffthe rangeifor CheSomoXamepredensean increment in the
1 var i ablﬁ?gé)pti rrizatti on experi.nmgnts. That is, where a
WP AT §-hTREERTS PR MEOTACE Bett RPShE 8%t i on of two
[0133pAdy1 iR ERfh R RS BS coRAN alRE iLf RlpANTISE doddeniiitidnl Rls, therefore,

pl aces in TABLE 3, the ranges of the si nglrg@pe tone in

TABLE FKneetd -hdt He 3-8erldidd a1 1.0) b towentraieo 9 mg/mL CG Soy
fact or panes [ QWi i,n the t r.ow.of
and cor%ééba nﬂgl'%logvg\réi'(gﬁ 14 E 312@3_ gcfncte ﬁt\é\étgoél pOtPg?éls% nZ/mL CG Soy

Whert iXsit,@ deprasehtBh ESvdr @nge Boumdaiifer €&a$pl, @nd X0, 41 represents an upper
artjcular, the actual peptones in the best subset_ of

range 3@1@%& oA, farshe Phygne velies. fhe seing Ryacqdyre G berfgplied.

pept oneg. L LEé%E I ! t

generi 2{5(1‘ agt ors Cﬁép an tgggsn%ﬁgég%ﬂti ﬁgfgrgﬁe%lt&%ndg?hﬁ?ne

: Ee fi ﬂléli =tb¢s-t=>squb®ept ° orals to hmemepﬁp@li_ﬁgﬁfslﬁ mglnlnlLquf @hftoam

e evaluatjpn o e ones in wou

SUbst | Lt o} O CRECTERER loch foncedrion s | T et it et
[0134R RS0 cRAhge I BAE it FRIcA3ARID RS RIBANITRY cARRBE8@Atidn Values, therefore,

mul ti pl e best subsets, the sane peptone nay correspond

t &-mor & 1 on® 0of(1 e e hechprcehtigtion offahemeghal. of Phgtone
FI

.- _1.. 10140 1 h ,TABLES 1 and 2 obot i.c
evtnrpiatbs tnd S 8L RaP st Bt st ppvrone
[0135F ancienilambtaesdwer aglieons thetiksivebmbimatioR ofi fdWségtones found in

array in an_automated procedure.

TABLE 2.~ As noted above for TABLE 3, the subsets F03-F05, F06-F08, and F09-F11
represent the three best subsets of three peptones as determined from TABLE 2 to be
optimized. ‘

[0136] For example, if from TABLE 2, the best combination of three peptones is found to be
CG Soy at a concentration of 3.0 mg/mL, Phytone UF at a concentration of 2.0 mg/mL and
Wheat at a concentration of 7.0 mg/mL, these values could then be applied to the
optimization of TABLE 3. As above, the range is selected as a best estimate as to a region
that should contain the optimum. An example calculation for one of these three peptone
ranges is presented below. The range for Wheat for use in TABLE 3 can be assigned relative

values based upon the following defined range.
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The eval uation of TABLE 3 results in sufficient space
for placing two-way conbi nati ons of two peptones

W 2005070087 ni rrum or low (i. - 1.41), md-| owT/U82005/000269
1), md(l.e. m d- hlgh(l.e. 1) and maxi mum or

hi gh 1.41 ncentration. |l ey in
t h?ee( GH‘SF%P&PQ%WSE‘ %9““??#%’&%@? %W&gnﬂékg Vﬁ&f at' >
m ni rrurg ary |c@ﬂ’eiﬂon§s to” 2 éon@gﬂtratf&l%flmg/lﬁL of\)\;ﬁeat m d
(i.e. 0), md- h (1 1) and maxi mum~ or high (i.e.

1. 68) cbneeh ccarersmsisnma@onb@tmsbn sf o6 mg/silngl Wheitat e.
ese. concentrati.ons h ver, m ecessari | .
10137] 38 Bl SR PR CBRLYRVE pERord i ) T Al fkapigign values,
thereférd, OF the same peptones, but as noted above, are
concentrations that are got hesi zed to span the range

of posdh- bdse—obﬁﬁ ot cdné bR Pia‘iﬁ)ong 0f~0‘314 20dpecific
pept one, ﬁ[" L 8Th_e>§)()s$ gg 4{1e£} 8grcqw res
*a

exper i el B ndieative eno ypi'c change in

[0138] e 11\1‘3?1I3rt@@heahcﬁslo|f $haaibﬂ)vﬁteﬁft)©ﬂnhdﬁﬁ @X@fﬁht peideatrattbatlavels may be
I n a_database with links tq the corrputer
chosep dpy gsetiing faghordn thave %‘E)‘E Hhrae Kaable ertingratipy cyesrimpnts.  That is,

wherePfactdl i@ h)g&%htglarﬁo?}@g bkt ed?)l }1 Ogng Qnf R %g%tﬁ??sf illnd therefore

experi me ta to statistica signs to
used mhauhfpd;d: pPlept mNEABOECE rhe adnigos of tHeumisgle pOiidA¢ inTHABLE 3 need not
be id Eel\rll ments can b e further repeated with a subset to
et CP? e at an optinmum subset of factors for producing a

[0139¢ %'erg%ﬁeﬂi@ SRANSANB afe HBY ded WP ﬂﬁo%? rowloTe XD ‘3 | 8 Ndorrespond to
can be repeated wherei'n the concentration of the

Varlo@ge@hs@s aff éhe/peritees listad ipWFABLER piemidnr% fift shls: axar@pls dnfparticular, the

t bs
scrual e SR T M Beiegfipt B b kbt aBp B Wiy I eiiffbgn or e
peptoBesSitEABL O 1 tvhsm@ 86 lulsstingk® faometgenyid fhcﬁ)1§ !ETDS @hd F02. The actual
identified in the best mxtures. [0143] One exanple

of
peptongsein dlg |frst b@sé\ﬁiuaﬁf‘(ﬂ Hythrege Pepfenes BasBlbiagnEem g}eeevaluatlon of the
peptohés #SfABLEdz bBuld 583ubdButelt gggl Hie, Qerid BRtd %53%4, E?d&OS, and so

of two peptone co OnSISS
on. Sih%e thégsaﬁmdpéiﬁoneSpﬂyl dppead 1oy multiyde debtasdbsen) the same peptone may

experinmentin ei ght d|a co
corresph ﬁ@&r%%gms 0@@&%@&@? m%nE%Q hoBa Kl ke of
[0140’35\% RERIPABSE ERS1 GRASI St /LY shauhnSladesPis 'J_stsleiéﬁ:d%ﬁf)&% of desired

roteose 3, Wieat and Sel ect Soytone.
peptonet bcumenbrate@l vasailons igo ovélibeat dyidrewell laDap imbe rubin@ta] procedure.

The eptgation of TARIE 3oRufi o Shichtns Shack s, plgd i ogf hpcqgmbinations of

k | L t _
o i 1 A s 5 AR, 80 i
1.€

ofle@rnpsinfuen of ety (hey/ it lbfcoppastiabee 18velasand mircingd three-way

l e S
con i P ARSERICH SOl Rl T 8 B! hpoAgiigs ) mi
(i.e. 05 mid-bigh TABLE dnd maxiftiveh o High (ent 163) icomcenfrattord i/ tht wells of a
of Sel ect, Soytone was conmbined with a

single plate. These ~concentrations however may not necessarily correspond to the
concentrations shown in TABLES 1 and 2 for the same peptones, but as noted above, are
concentrations that are hypothesized to span the range of possible optimum concentrations for
a specific peptone.

[0141] The system and method then acquires experimental data indicative of a phenotypic

change in the contacted cells and stores the experimental data in a database with links to the

computer representation of the experimental design. In doing so, an algorithm can then be
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concentration of 8.0 ng/nL o f Wheat. The anal ysis
shows these three peptones have a positive effect on
woiBeZ/oo®Bt s and | gG Secretion and Proliferati oPCT/US2005/000269

Subsets of these three peptones can then be further

eval uated using the_ automated gptimzation te ate of
appliefiARL Eompare YeeEnEe A iinfatiettefesigas @néenﬂgqﬂ@] best peptone
concenifiEnppdiment described above can be conpleted in

Fe€€™t1me t han conventi onal experi ments hi
[0142]) E\hé Iexpﬂrmnqntataln e furthee ré;matedsmihis etsabm td swivpephwbpismum subset

| uated on sin Iat e. TAB and
of facgprp fp{ cw8A deghedtespy se( ptl\g(ﬁrggv lﬁaeb%xperlment can be

| (
repeat%& Qvlﬂégéu? %ﬁ?@g@%ﬁ%ﬁ%&l@;fﬁhi lb%kgfltsﬁ %&r‘g%%fi . 'gtoggw;[@eéxg %hlents can also

be pel{fomddéltll theusibsst pf single apets Gipt hirhstatsiivallye siguiflcantt wein effects or

by cogéglél}gaa( @%gﬁ':‘at é’& éhmsl? elzsg st ?fEﬁ%n%) xlgl)_er | l%ﬁ?{] ]éir?ﬁ{;% 1tn he gest mixtures.

[0143] RkeRBAHIBLI @R r@éuhbpﬁm&dw&he hieStedm P BR e illustrated in FIGS.
efficient than conventional experinents that are not

18, 1%addite tTeg best wiell aneleris ofwe peptome eeipbinations is shoyer § IHGS. 18,19
and Z%ac @gé&ﬁ@aul@/a e dal® fgcg-{ql %@Fﬁ@e{lﬁﬁg cﬁilttﬁ efet lIH&il% o%ﬂoonents were

resp T al ne
analymralddﬂhé @eﬁtl Welb @ﬁh@rsﬁbd}@mﬂ Cthfee| o fadble Gpeptdﬂleﬁd@i icbhgilently having a
t he follow up 5%% iﬂg experiment allows the
Fatt

PO““E%@@?&ﬁ*@G%?@t t PAY!ERC-pept ones to be
[0144]?_E1(§ M Z & strfed £ : su gﬁ?\ﬁ?ﬁﬁgﬁry Wi 119 [ﬂum%hﬁq%f A AR 1 in which a

I's nore e conducti ngthe experinents
conceptmatgmpei3al mg(rhhtoefé]?mﬁd:ossépmsatoenbihccbw;itha}mﬂnoentramon of 8.0 mg/mL

or Wil GifGier Flgz i s Maut WvigelirSa¥apabatitlne P11 B9 TABLE 1

in whidi& @e¥fra8Redh eSS of PRtdsES8RAs Edninéd %hra%¥&1trat10n of
many of the inherent” human errors in cell culture and

3.0 mg/ell of &«rlecéﬁpmomeﬁlﬁt Z%ﬂlusﬁatgmgﬂsulthploa{medr’mn‘é@ll ID number C11 of

ABITRSTHRNT R Sl o R TLARHSD SHeB) S8R comipd vio

conceﬂ’@dﬁﬁﬁl bhe.ophyshIc abf W}&Iaﬁ I'’eOatiaysid @lﬁﬂxﬁs ﬂfbﬁéﬂtlﬁ)ée peptones have a
statistical design in an automated fashion.

p031t1%ﬁ§§q:cé)pnpﬁ{g§é cplly s slgthSecrelinmh ped Peolifaragnnt eSjlbsets of these three
peptof?éé%aﬂ el Y2 f?ﬂﬂer%%a%ﬂé&]ﬁglhg ﬂ} oe{utc?lﬁ%tléﬁ' ﬁﬂﬁuiat(ﬁﬁg E&ﬁpla’te of TABLE

bset problens 1n a nore I cl ent nmnhner
3 to detamuieabptymamahedteatiospeci fical ly, in this exanple t he

[0145?2&10 eg]gleél Srentat] %r\]fagq{llt hesc:(?lﬁtglleggé‘%t llggﬁg‘glzltp r’c o ggnventlonal

experinfiptO ﬂﬁpa‘fﬁ&ﬁéﬂ@ﬂ kﬁriﬁe bép guﬁs@%rcﬁ”%gvbﬁf Ptoh@@ce@leocet cvARREAM a single
concentrations that Optl m ze cel ture conditions

plate Gas ddhRigon),aandi dbadf the destt subnsts c}fl thm@mﬁpémeamdn e ravalueted on a

separdf SeRC bl o S0t 2 B L be Bl MRy Siieg thereot

provﬂe&%aﬂt&k%D@%ﬁB@t@@lﬁBﬂ eneePAltddoat, thé Bﬁn@ ﬂﬁ@dh FEBige experiment on
integrate conputers into traditional cell culture and

yet anggher separate plate (i.e. TABLE 3). The automated implementation of this is much

faster and more efficient than conventional experiments that are not conducted in multiwell

plates. Because the subsets of each size (i.e. two and three) are all evaluated on the same

plate, respectively, the data obtained is more directly comparable and reliable. In addition, the

follow-up optimization experitment allows the several subsets of two and three peptones to be

optimized in the same experiment on the same plate. This is more efficient than conducting
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this technology to optim ze biol ogical systens as
opposed to sinply optim zing assay conditions. [0148]
wa@\kdospr@se | ayouts, |iquid-handling commands, BOTUSEDH000269
anal ysis functions are automatically generated using
the software. This automated platformrenoves nost
the expgriRenss 08r SePREYE RIRES.c b SERaTRiRL BMmehr trdes in pliegptive formats to
LS hi s technol ogy, experinents were either
nnnuﬁ%%ﬁ%? y progranmed into a robotic |iquid-handling
[0146pLatdeoransoftwexg epackegd sueker & cheaVPMIGATSRA coftivhke, the above
encht og. Bot h of these experinental_ approaches are )
embogimgafs, of heddigSery IBYHIRN TPIRRYT BHRY G dulgient bpmam ergprs in cell
1tu§RBhPULATIAN SREiRERGLBATHRGuS @S A implementation of
o ulAdg%lti onal | y,e%?hré I\/PMlsoftvvar% aut or?lel\t %aaﬁ ylm n%lP(;/nz%éon or 4
optimgdationl atrategnd Tihwyerbeodigredtst Adlosu tfgeistplémbhtationpf software that makes
optim zatjon experinments. This .system allows sol utions
the pRiH L PBT SRR BBl Y RE RO S Ieitb S fagion. The
compl¥kx PNt 186lisGhem endBe BE utohttdd bvamadtion .antl RteSiniAti6H % solutions to
for picking best subsets and jointly optim zing the o
best sylyiet piobrems 10esmper cffisisnbmentrydhan ¢wrendlyeivailable obpecifically, in this

a0, AR BT . S EHROR B R 6 iy

identifyasthé obesanghibs€Ads beptess yeambiheti@n] #xipehdrs®tdrs thdidbest peptone
observations than woul d be available in a manua

!

concegifations the oriraapIcell Qifies graditienspesd ypemmnpkody secretion, cell
r [ A ' {,pns of nedi a conponents .

numb Fxga%g 6[1{&%]0' e& gg ehtifd P&foﬂ%} R, ' mp

ove ernbodi nent further provides nuch
[0147f d&terghpi pehbined kspedetipe ofl dxpprimenidl dgsign ead eobastor automated

samplér%\éeié}g T InE;%tr NS _inq%tg i&g%ﬁéosr%é%%g Elgslr’]c%&gtloq%glf (I:e(fl culture and use
this t6EHneWeHt R 0P LIAbYEAIsFsBEnN WENGHHo8Ed HEPERDE optimizing assay
requi red by thenunber of optim zation experinents

condifiefui red for each experinmental approach, then dividing

conventiognal,.result . by the abqve optim zation .
jo145) 3, 90T B o AR wich T ol P R RORT 088 Al MG, fupggions are
autoniaﬂ@il@"f%'ﬂe@tﬂe(f USiRE ah€ bsftwaR! ¢ atoaitddplatfbtin F&ABER most human

fromthe actual [aboratory where the experinents are

errorsfEh gheprpemeRtl prasess. ddigrdo usipgIthis techelosyagswgriments were either

: ) i bul i ; kool
manoiff FoRAGR b2 U A e bt &bl ere created by
hand bnttles batchtp. cBotldof drge ekpaimaalsipppdaches ayhightlydidel yto contain
, generat ed reports showi ng the current status of the
lnher%lbﬁlirﬂliSiiaﬁ%ﬂ}aflaales%P@atég% i BOSFAEBE BTOTH ¢ he

[0149|tP %%ﬁﬁﬁa%ﬁ%é NIPRAL hwark NGt RARRAI1TBRLIS & 81 8RR !ahE 3Rlyebe used to

o custom'nedi a optim zation services;, as well as

suggestudtlomupatimizetige axpearmendx p&hisrsystenl althoes gpiutions to more complex

R AN TR N e T —
for piQTROBEBRsEtsQindliBRITPENLink ANEESHcotr /IR deSHbi@Bsdtdis novel in
both aersi%nataga irglgltegqle&ltgcieolnév"\fhis results in the ability to create complex plate layouts in
an automated fashion and leads to very different experiments and observations than would be
available in a manual system. For example, synergistic effects can be observed in certain
combinations of media components.

[0150] The above embodiment further provides much faster pipetting speeds, all providing
greater cost savings, improved data analysis times and robotic programming times. The

reagent cost savings is calculated by multiplying the number of repeats required by the
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EXAMPLES Exanpl e 1 Coupling of Hyaluronic Acid to an

Am ne-Rich Tissue Culture Surface [0153] An
w@xo0gemoai t rogen plasma i s used by Becton Di ckP@BUR2005/000269

Labware to create PRIMARI A(tn) tissue culture

sl Q45 B UL LY GEnLLLLOIENPLASE 1, rn iviing
the co'n@&ﬁfo%f é&ﬁl%‘y e a%wyegﬁﬁm%ﬁoﬂ kdduggen- cont ai ni ng

functional grooups, such as am no and am de groups. For
[0151] Ahs estpeirnent ndescribpdvabeveoeuild dbetlmﬁlémeland i @hcustomer location

.surfac RI mul.t i ate
that 1§ m 5 oo AL SO Y Mo o RRE TSGR emed. This
could GRRITVS b W eBSHabed IntéhR@eRr the "(ifS@nWtfon Mﬂmﬁ@cﬁéﬁ@%@ﬁware plication
described in "Protein Inmmobilizati on: Fundanental s an

to thempﬁpm@atm)@devel Rf tiranrdios condd ramee fian as( antaemfnammaﬂy generated

repor 9%&% h33 & ﬁl%%ﬁ 5@‘3‘?%&3 3}%?1 dé[tﬂ)gl tge pot eycu.égnneﬁ d:@ﬁtrol of the

procedsx armﬂcauamm@u fhé ranefdin€Ms Paet epplicable Hy alubtio@ ingedd | dbtimization
[0154] ECM agents were covalent|ly attached to the HA

servicgyp|ay Al 26 SLHEIA LS G 204 PPCEIEHIA dewen PSRPESCaARH P vices.
¥

[0152% Adldfho%at %tgt‘rflé’f Sgllrl}ﬁ d@glﬂl%ﬁ egfpleﬁ{ ?161‘;\%%§r &éea%!gtg éfr?t? Btgt'@oclhments of
the praseEt Inyeumow ae demrdb&i 1n(§naater détﬁﬁ@e[dew.i vati zati on of

Oxi di zed Pol ysaccharides for Protein |Inmobilization

and Affinity Chronotography,™ Biochimca et.

Bi ophysi ca Acta, Vol. 4g&XAVEERE5 (1976). This

procedure entailed addingsodium periodate to a
M_htl on of HA thus activating the term nal sugar.

| mmbl lization chem stri es, such as those described in

“"Protein | mobilization: Fundarrent als and
[0153hgy ioxagerdmisrogsr qhasmee B yesdl &y, Begton( fRicigasdeerlabygre to create

N IR, AL R g omen o

polyst@mieqnﬁdhdt_s(ﬁeﬁhtsﬁﬁnmcér%ﬂdtwrﬁoﬂbsy@ﬁ) ahd nﬁﬂfgeﬁmoﬁﬁmmg functional
Different,K ECM Pr oéel ns Sinul t aneously £0155 In thqe
groupRSERAY ar&mrﬁﬁﬂ@ml hEouRsat £t § ?XP&@@}@@ Hzs vigs gpypled & the amine-

rich sqﬁ%b@ Bdn ﬁﬁlﬁA@ﬁ?ﬁ"g nl%”lﬁ‘ﬁs\v%ﬁe?lﬁEeg ﬂh W EdbRRyIT oﬁ?? on, HA using

factors, or sin actors a positiv
carbo@nnndedabd:omwtﬁsn@emiaﬂ@ avdlolssows it gh¢ @uk sa¢h as those described in

“Pr telétq L@%&%&%ﬁf’onpeﬁuﬁg&eﬁt% I3511(1:3/EAp1t31ficattilcq)Ins ’ %gh%é €. ][%ylor, Ed. (M.
Dekker, NY, 1991) or as described in copending, commonly owned U.S. Application
10/259,797, filed September 30, 2002,

Example 2
Coupling of ECM Proteins to Hyaluronic Acid

[0154] ECM agents were covalently attached to the HA polymer tethered to the culture
surface from Example 1. 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
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each representing a single "factor" are used to

created ECM m xtures for placenent into the wells of a
w@odmbdo3pl ate as shown in FIG 7. The ECMs corel/@a100§000269

attach to bi oconpatible polyners on the culture

surface gsee Exanpl es 1 and is noted that
sodiug Repigtite o @t5atution jof &1A.dBE %1Y%mgtth% teambes st , Sybpequently, the

activa X vk-\% lt\@'cgsle gﬁénge’(f 1‘(9 f} 12% lC oﬁ??sﬁf 'ﬁ%gt%a%f)gogélg%’ ﬁl@mg standard

immohilizitidr eclotniistriss, agad:}nshs athgse e ndesaibedt yipe. “P[r@ttﬁﬁ] Inhmobilization:

Fundap i il ARG 4008 1T Fr 99 PR DG IEAAE: DR 1PS1 b copending

U.S. ApplichiiS16/25£9IY, A1 S’ég’teﬁ%@:@%@ bosgler effects due to
uneven evaporation, l'y the inner 60 wells of the

96-well array are to be used for the experinent. Wlls

he outer rows and columms of the plate can thus be
for suitable controls. [0157] The follow ng 10

Use o4l Besis@enllyi anesd Rp&iselt eol fthrd BReign Pid $dredd | D@t ECM

Proteid$ SindfitmBbisleul ture reagents, commercial availability
and price: Collagen | (Cl), Collagen IIl (Cl1l),

Collagen IV (CV), Collagen VI (CVl), elastin (ELA),
[0155F irbtleneesent ek&hle, thietsrtaj'rsﬁcetli adesidNjs, a narfune degip@®MThis design was

used tE t?él%ﬁltﬁ Ip (Stgféétpﬁn Eggaio réq?@étgatn%dﬁasgésbté%qo eSJt or'? a cell response,
and allS bRy Bbk Qﬂm@éraétf@)ﬁs Bbiwfeds ewoNROML 'Y thRMALHPIE 'Tbssmgle ECMs,
In particular, in this experinment the scenari 0o shown

each repreRintingg sipgle (ifetr” atsarsed o cheatesVBEM mvat@lmﬁpbnlacement into the

wets SRS, M BT AR Bl s

polynﬁl‘b%lgﬁhe duftufdt fuefaca\@ed Bxathples CoaeED}. I Rt Aote@ftha withvglk @ statistical
adhesion ligand could be different fromwell to well
desighfar B8 HDAEPPILhHSVoHd taln aﬁi@aﬁi siwgleaprResRRtS, jog AiRyen 96-well

plates' {IRRIchl %e}é&dcgg Y& E%s tog&h& with A ﬁfS?géles{ g girven I%el Wr?/pe

descri above l'e o
[01561 hethspeaagsd e@roumoﬂ:l (Ihdhleﬁion‘l]m@nﬂp madslbeteﬂ apén\veswals array was

a cciggtuter r.esent at of th o(I]IeS|%n ich i s
choselg 23 Fsdtorma OH 1%15(‘5«33@ 1r¥116¥51t rdehe cds Be [q upeyep ﬁ}gaporatlon
only tﬁ@ irfrRF 6Ol At e MEREAN aRal RS tHBESEL R the €558 MneRNAWells in the

heir corresponding identities. Inthe spreadsheet
outer m/wm,d déb,tmasrof/ohendwﬁ esetitus beiused rﬁ@cﬂlmtnble [Eautrols. B

nt.s tc. The f] colu
0157] T8¢ FRRB e P adheh firib S fapepleite el ot Mot Sorfpapitise as cel
culturé FeddefitsD @oﬂsﬁ{érm{il' afaflabifityd and Sgriode| ddlagBn tIthﬂ) C@ﬁﬁa%e_ﬁhﬂl (CIID),
nunbers in the spreadsheet are the factor [|evels

Collagelm K €Bhp |C@11agqme¥é (C¥DechstnaBlrny, dbransctip dFkewitronectin (VN),

it 8, pP5 g PR R RoRPEIbE P e o the wel I's

[0158pA itditisﬂeal\dmbllgl‘m\&ls devgopedSwitit ,spé’cﬁa]l’donsﬂéraﬁf)nmﬂftheﬁlmeface chemistry
total well volune i g this case L s 50 mL.. Thus, ér
requirgaets. v&ﬁlepfgheﬁén g dhisy cxperigggab dhe scepgrigy shopme i Fligy 9 was used,

whereEthle Pééli@rf‘hﬁﬁnldl de‘gﬁﬁp&ég &e &‘Jn@ﬁh@frﬁﬁh\ﬁa W'well and only the

I gan Cova y | mo oh the we sur ace.
adhesidodigadd mwghyposifién #8s allowdd @ dleaiger Ihotlamtdeatds,aha concentration of a

single adhesion ligand could be different from well to well, but each well has the same

Exa I

amount of adhesion ligand immobilized overall. This scenario is further described above.
An example of such design is shown in the spreadsheet in FIG. 10. The spreadsheet serves as
a computer representation of the design which is stored in a database. The top row in Fig. 9

lists the 10 factors (A-K) used in this particular screen, and their corresponding identities. In

37



10

15

20

25

30

35

well, a second factor is added at 25 nL al so, and the
final well conposition will conprise a m xture of two

waledosermat cel | adhesi on |igands coval ently i nr@bUb20a8000269
on the well surface. When 5 nL of a factor are added,

tors are add at 5. each, as well
the SRS AL ST 1310k BTSSR AP BeeRy SaSa i epirenip Colpen L et
The kS &fblhn 20A @S 6?ﬂ"thE oA el ﬂ(ﬁ@tsV’tﬁht' tr&térd‘t@ﬁﬁo a &S & the 96-well
experimental points containing all 10 adhesion |igands
plate, g, Pawelbsdin'this @a?@ouﬂvtesmnﬁm lartbe apr aadsh@gtr &k theafactopfevels. In this
cxam8 GBS o eV Py P PlFer A BB B o pricuter
well. TAAMR pattitbh d¥ksn, thans |gat adllelitorthé b@ll@@f thr€Ndhimes, e.g., 5 L, 25
statistical design shown in FIG 10. In partlcul ar,

KL, of AR nbe-Thsl tptabwaﬂ &ojumes dhis cesrelsel) e driasior st where one factor
F
s add P RbTRL e B P EnbosBR WEOSIER B BRIE sdposion ligand

covalémlypairholdlitedron ﬁlbaveéb(mfabereﬁbad)rdmgly, ifr25RLIGof 4 @actor is added to a
correspondto ro s in FIG s follg

well, & Geond 130 s A s 51?”% @%thqﬁnéew@%mposrw gill comprise a

mixtut@bP RS drekdnt JeASRBES Y ﬁkéfnd@ rbo%?en@lglrlﬁﬂnéﬂ?llféd%n %He well surface.

runs 11-20 represent row C, colums”2-11; runs 21-30
Wherr &pilesfomfactaoverd addel, mmesotherl fhctorarmse 3ddetiOatr ® p[e@@ht as well, thus

result{p%l\,\lla Ea‘heél(s:gll #ggr%gﬁaeli} HH)gtllJln Sot4 a?{]a?@ freﬁp S ent legq;%og'the well surface.

TheseC&peAmental ?ﬁ'iﬂts TonfaBHRLEN 1V eliesidip 11§£}Qi§ﬁé1é)&’aﬂeﬁe‘mld points” and are
statistical design in FIG 10 and the correspondi ng

an intggyalyedrt ofﬁhmt@tlst@ybdﬂmginnn Higexamplet | s an enbodi nent

[015921?\7&7%1~I ?ef?rregcc' er{gw }o ¢ t1'1 Ol ok %ﬁlbpf I%gchg 1’5 gkp(%\ﬁﬁ) %1%1& Wa§ Franslated

agent s can

from Itl&cpmlalﬁhﬁstatlﬁi(:ahﬂé@grﬁ sl Be rPEI@ﬁ 19pedi f pmlb(ﬂai\/mi&'@ﬁell plate
Ost eobl ast Cel l s OlGOt] MC3T3-E1l cells, qriginated

includes thg PEll cgmpwltlwfilézg ed py FEG URPyvRES ,cp];l, dhgsipnlagand combinations

- 1mm05ilﬁg{j]3ét PP 6@&1‘? ot?ye ape(lﬁall-ﬁ Pgﬁ ﬁal eﬁﬂe\ﬁta@fmns in FIG. 10

Caro i na at hese cell's were grown
correapsnahgo S‘bwm’deiudms ghl Fl&ul tlurae foBotvsi quess -1 TAeRlesign @ FIG. 10
and

reproqeh it faco O oo PSE A ) B oMo g 0 by represent

row C, Qolk 2COTRRRIM -35RBrebért 30 IS Wollihes 34N f A6 S 114048 esent row E,
Cells were'removed fromcell Culture flasks usi ng

colummnsypkl; rlrumw@ncmcmh@w B, epduthod 2- Weland kneswp!l Bnd 6% @epresent row

G, CO?I%}H}FE hg&o\ﬁgstg?ﬁ%%&mr at 3?‘6 Stpunh F%fthc ? Esg%%? %E&er and the

correspofiiag ©6nyel platdladO¥oih dal 1cad fs S EiBbdioRInk 9 WRY Sresent invention
plated into the wells of a 96-well m croarray

that, la@é@iﬂan Hymixgute ef ageptsusingls sapnts sarpeplaged ah@e dessptaclssd
in Exanpl e 3 above. The seedi ng density was about
10,000 cells per well. Cells were incubated on the

Exampllates overni ght at 370C. The foll owi ng day, nedia and

ECM Ieel Sheaf o 2 MC3T3-E1 Osteoblast Cells

[0160] MC3T3-E1l cells, originated from Dr. L. D. Quarles, Duke University, and were
kindly provided by Dr. Gale Lester, University of North Carolina at Chapel Hill. These cells
were grown using standard cell culture techniques. MC3T3-E1 is a well-characterized and
rapidly growing osteoblast cell line that was chosen because it attaches aggressively to most

commonly used tissue culture surfaces.
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adhering to the imobilized agents on the well

surfaces were renoved. Any adhered cells were fixed by
wexpssmog7to formalin for at | east 15 m nutes.PCT/US2005/000269

Propidiumiodite was used to fluorescently | abel the

nucl ei of said fixed adhered cells. A fluorescent

[01614iCGelly swersersraved ojemy call culfispeflasks wsiRgitaypsin-EDTA according to
meth(%mlg%o'ggw{]‘in t@eA%t‘. beLil FEX Cfﬂﬁm%ltﬁc YA Y i f’e%su%phended in media

, .) was used to acquire I nmages
contafnlmg)m(eseremtdryalltabﬂivew de hdedisadonéaifieg 10% fdtel swdf $esun Cells were

ni | a An exa n inmage .
platec, 5, FRatioT St 20T TMBI FOT R o Rt de FAb e @oy in FG. 11 and

descri?;@& b EWkdple 3 BSovk: ay[@l'étseécﬁlé G@ns‘?@%s%oﬁp 2b,090 Q:\é’ﬁs gé‘r well. Cells
11, except that row G col unm 4-11 are used

were mnbat@d onughe ﬁates avgEhight a3 7°QIC3Nig- Bllowilgl day, madigmhdagy cells not

cal er.unt aced into lls
adherfie b {8 TR fioBaE P S el Siadts REE Vet b tgihered cells
were FiRed@ bRYRbbsRO k& fGialln FUF hidkast M ibhutdie BrR@LODdItBatas used to
wells G4-3 contai ned a gyaluronlc acid surface only

fluoresermtlyelabgl dreonaplgi of said i adhred; sellfe cd¥ thwoeesgenidaicroscope
(Dlschpér%' 5t yfjﬁﬂf%rsgf” Mr\lﬂéﬁf% eéﬁl%%a‘?%n tahe?ﬂéﬁ at OerC ﬁgfegular Devices,

ate only Feven adhesi
Dowrﬁiegtbwﬁ,dhes IV@IS u‘sed toheqpiné yahges off daesﬂucfrmeﬁtly Mabwbdd c,‘bll@la@ached to

in thls exanpl e, surprisingly |o In
the Wg&wqa%ﬁ CRE iveening Miatec o RIS 'fgeéll ipaggRedrEH | frpgemswell plate
is sho%ﬂp‘ﬂeﬁlétlﬁo ng o}_?a?tlléulaqdﬁl%slh% 1@’316%%91eba§\/\/‘ﬁ; ﬂqo%ﬁ HBIG. 11, except

|'ar ge nunber Ite spots, each represents
that rew &, robineus-1 0 fareawsed db el vedlls. Irﬁ BKEZI_IZ MCBHF&@& cells in 10% fetal

calf s?ﬁﬁg?{%eﬁi&gﬁ%&t&\l@% %{ﬁ%g %gaag(géél\/bt )FOB 1r}%gugigll\g<|%gps of agents that had
been RNk ERR a PPAMMOREH L9 surFa‘ée% witB Shd/&REptich S RRIRLE4-d%contained a
fluorescently | abeled cell nuclei in FIG 12 and the

hyalurpueq eicide @wﬁacer exlyl 2l fsllsbGl® andl G31i eompuised tissue culture grade
polys%{'l} foler{ln%ln fcetgé‘ lthg %}/ 1111S %10 a01 grﬁc 01]? .18Px}r/]§l§réé£g?13prevented

serum a

cell addsion. 1410 adih'bl'sfoﬁstb Qh@pbl@st&fbﬂe Bmf@&h iee]13- 10 nd E‘l@ Was in this
9; wells 11-20 in FIG 12 correspond to row C .col.u
exam]glc,lﬁlrpxﬁsmglg oo In spRirast, 3oBs| welly qoptaining ce}lrgdbﬁpéon hgands showed

stron% L8P %ﬁﬁ% c&g ad Ocoé‘hf‘t?et ?éeng@ {hesﬁi{‘één%l ufifd! o 2AHER! %?)o%ae%ch of which

bserv r a nunber e absenc
repressatsuiig mosdus ofidhedhaed vk reduced, but cell adhesion

s still bserv din r o
(0162§ nZnasg apslysianelyen be <3§82§F%M0§P\%§H’Pﬂ‘é‘?ﬁ§&n§w&t}% Corporation, a

subsi@ifiye Dro NIt GBI DR Bddehik délo@vﬁe 4 ptvaki @8dd Yo enumerate the
desi gned experi nent exceeded that of cells cultured on

ﬂuorqsmnitly latedesi sl ouickeuineF Ig} ddeng tleywicler eqrant (@milisgosipothndlls in media

conta n&'gnqci Fet% ctaffékrug{glgd me l ! con bﬁ@% ?&% Cfe %ﬁ?%gdseé%g 615: slhown in FIG.

13. IVERT 335 wellsl DD @irehRintias rds\ka@ cbliuife @- Uit BI® 9gradlie 11-20 in FIG.
pol ystyrene, the nost commonly used cel | culture

1200@9%@6@ o roro@eeiumps Zlddn FIG Ppticni ze the surfaces, one
[0163?'?1'15]Ff@.| 1£ Y Eﬁ@oprks%ﬁgé of $099-fetal By seplﬁ'ﬁ,t ce\ﬁeéhhesmn was observed for a

number of wells. In the absence of serum, cell adhesion was reduced, but cell adhesion was
still observed in a number of wells. In both cases, cell adhesion in some wells containing cell
adhesion ligands according to the statistically designed experitment exceeded that of cells

cultured on plain tissue-culture grade polystyrene (wells 59 and 60 in FIG. 12). The results
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conposition or the "best factors". The determ nation
of "best factors" is nmade follow ng rigorous

wat@bsiostosral anal ysis of the experinental resuPCBHUS2005/000269
[0165] In the "best well" approach, the well mﬁth t he

imental outcone js chosen for furt
Obtalr@st@nﬁbls fhedﬁentlfwaf% obxk an}P%I @wavtﬁchﬁhqiusevP%M%B -E1 adhesion

bettervﬁfi’éthﬁjssﬁQ %ﬁﬁgepﬁd% pf}g/ﬁ(y n %dmﬂao Gk Qaf cﬁlﬂge support.

hi ghest nu 'S we conta
[01 641l toud e tofolﬁmhllzagbﬂﬂsmrfms \ﬂneacmﬂl ﬁid)llokzsagml-ldiaylmeelgl Ithe ‘best well”

accordi Lo the pl.ate, | ayout. shown_i
compES g A Fik TG GEBB | 108 ALETBESU ZhcbesI Figan. isypade following

ngoroluk ktafifietdal Hi’?a?ys@é"@ﬁﬁ@ei&‘inﬁeﬂ%l k¥URPI | 1 zation step in the
CM screening plate preparation was based on initia

[0 165]: Ontheribesttvicdii-apereniddhe well udihgbe best hxpdnmlemm PIEeIne is chosen for
furthef Ig‘)g{.unézaigm c eI-]P\?]? a@f&gﬁ)lgﬁ}% %Q%Ct nape F/(S)}l (ﬂlé)ose weql 40 (or well

E11) e@lidhr hy@ehenighest MBSl GatckD Mu¥By. NThisPReld Rbht@hed Qir mixture of
anot her cel |l -type. Mreover, the concentration of

Collaquyp@ Yilapd agetl-tmeild ag@rdlﬁgno ﬁ@platedawﬁ shewnig ﬁg@ 11. The
conceH@thd}l%ogg %t %lggzngﬁéé 'T%’:ll &1@; ;@;&faggﬁ 5@% flgr f ?gﬂ%@r F%e!h for the

immobilizpsi tdtgn iaf tiee MONUKereting hplatehiprepaedtioh mes akedeon initial
e e S At B L £t b P i
It is n&Rl 2a ectrbohé’é}ﬁrayl)n Wk ﬁ? 'ott"ﬁﬂglnfof' Xﬁ’@célf éyge Eﬁc‘ie!rqwifé’s&ganon may not

experiments may be pe to optim
be optnmab@mtanaﬁlennelbfypboﬂ\ﬂioﬂeo‘gea;m cohamgnatidroof & paﬁcular ECM which is

oty T LRSS o o RO ol BB, even

when GRETRAS bIDR)pelioWRE. t QinkiltelyS tel @b Ritiod ofhel ﬁnxt‘ﬁ?é in HRS “hit well”
a given cell-type. [0166] in the "best factors"

may lartpbeoapmnalt h&oexpenplee Hieasurfaes lﬂft\@elhﬁélan@l%éimu@e st well”
comp1§§e%t | S%be@ 294 er}n?% eI Sof E%{I%%telﬂetwg b?)@f’gﬁ egl t?ﬁgnﬁll €, Paollow-up

anal'y Ows 't hat
experﬁﬁﬂnksa@l@? bk perfoaned tdloptﬁﬁhde 3T (}()nbcﬂtwﬂoﬁ Q)f (bﬁmf aEadds chosen for the
effect) appear to increase the cell count when present

lmmohthz%‘il‘gh?tﬁ? canrelbaaibeicoppesitipr pE s i8S USROWKRFF may not be
the op[t:ﬂlg‘l c&%go%@g%%hg& B @B s s gldyipt G)@li Séféae&érpégﬁ %ﬁfet

correspon poi nts, where al
[0166p e ﬁlerftbeat fabtond” apaotach, Tthe sxjgprapdntgl resnltd @se aalyzed using statistical
count

modelsy Hot fid SV Ereb ien Sximalgcs ErisrBo0d aNeR s BRAC S 1B data

showd ﬁlfa?(‘-@ﬂ%n NV, Ciarﬁﬁﬁﬁ‘tand kao%nﬂal e GAR PR SAEN) aPSed: h@ mcrease the
amount o agen |V or ‘I am ni n i nCreases, t e cel

cell couninrlen mcs:ee)agé mgplﬁ_b.afrt] qwnhhesr‘erftb MErRSEIn @WShQ)WﬁI i@ FIfs 14. The

poin A B A R S bR Bl U wer
presertaisNiD eaeMt MRisSgrbsh §flﬁ¥de§ aﬁQﬁdhbathﬁl & fotlgdw etie eéll lcount changes,
depenghcr)lg (En how far the well composition deviates from this reference “mid-point” blend.
As can be seen, as the amount of Collagen IV or laminin increases, the cell counts increase.
[0167] With reference now to FIG. 15, with 10% serum, any effect of poly-L-lysine that was
seen in FIG. 14 diminishes, and only Collagen IV and laminin continue to show a positive
effect on cell count.

[0168] It is noted that both the “best well” and “best factors” approaches are valid, but each

approach can lead to different surface compositions. In the present example, the “best well”
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[0168] It is noted that both the "best well" and "best
factors" approaches are valid, but each approach can

wo e@d/otm3di f f erent surface conpositions. |n thECPUSREs 100269
exanpl e, the "best well"approach would lead to a

surface con‘{)rl sing Col | agen- tcﬁ and Col | agﬂﬂn type
appropghy woyld; led e surfics compepipe C ﬁg%a@ﬁ VicuwdCollagan-tpedLL, while

the “b%éi%@t?? a‘b%%ﬂ%trcl 2\{05181 al%’ci %sgﬁlfayé d&ggnén?g%&'l{ken BB SR,

(Pl ackett-Burman Desi gn) to Screen 30 Different Agents
D?s' gn [0169] The present exanpl e describes a
_ﬂ\a_%éExa agkett-Burman (PB) design as shown in PIG 16 (a-d),
Use ofRIsElisHBA1, IS8R SpbiSh B8 (PLaCRHTBLmR ki 3 ba*ab@so Di fferent

Agen%'%ortware package JVMP (tn) Trom SAS Institute (Gary,
In particular, the screening design was generated

usi ng the custom desi gn function in SAS/JMP V 4.0.5.
Des1gi_ﬁhe sof tware package is a GUI ori ented package, so

ere i s no code to show, reference to FIG. 16
[01691 Hbemr¢5§ﬂt @Wﬁdﬁ%nhea 3 EiaCE?ttﬁﬁgn@k ()i drsianaas abewmlg FIG. 16

(a-d), (\{flld@l?)watsr%tneltagegnl% %It £ chitlf: abﬂ‘}g Ia@aﬂ’é@i'ehefﬂr\]&% néogfgg%g WF/LIJTM from

s iIn t I'S ‘case
SAS hmtam:{ﬁmegﬂ\l@); delpbrticutbr,che ddredrfg3tesighbr @ gthetfagedarsing the custom

s e S8 S Lol 015 Lot s enampl
there i€b Cd8Stol MBwADFEAL fef@ende IAFIQ! 16dVRRE FHET colbifn tiiaSlist of the

exanple, if a factor is present in a given well, it is
experighensal poatts (rives) slaattransdate énrto shugleowelisrin - Weﬂ olathe.g., 60 wells in

this i e Rt F e et i &P bP L. GRGSSR pab 'S Blgication of

the 1e9tl 85@Mk6tot.NTh UBie bxhipld) &1t GhdieaeO i @gs@w%ﬁltﬁenﬁo@dr and “-17”
run. The generic factor nanmes are provided in the top

indicatesihe pbyenasof 3 dackprd Mmegyerin fbﬁcﬁ%ﬁmp}?e ifj afagior ds/prgent in a given
well, ﬁqg Iﬁl\%r%sga?t rfﬁ(%:lsaﬁné @&{cgfxt?at{: Qllm r:ég rhq troga[r%e\%ﬁlﬂhe toﬁ éhe wesll. The
total éomsﬁtre&mhqwmagmgs meyp wa@eﬁbnwwlell td W:éll Bas80- ometHe mimliee of agents
(@rom he statistical desi nshvvnln FI? d, it
ineluded 0 §he, cQEesHOPHiaE CRPRTIGIH GHing DPREPERS i r}ﬁ‘ffkeééfﬁ provided in
the to’ﬁ_ko@ of FI6Y&l6 a-d" ¥1¢s N 7WRbvs the 15%1% 50&xch 69 genéﬁc fhetors FOL-F30 in
12, F14, FlI 6, F20, F23, F25, F26, F27, and F29.
the presenp espatindaguibst txamplef expatimentatirdt hid theifosd colmah ysiysrepresent

well £9d 86 FPiLRts, dmBeR AP FRE G SRerovcr ASTRA il con be seen

that t@%ﬁ@d’ﬁ%eﬁétoi%f arEF@sel @e( At “lT)”h% WaETIFId, HeQ\F®OYFI B F12, F14,
about 1 er well. Cells are incubated on

F16, E0e Fpb.di28s oA WFQ& 37C. The follow ng day, nedia
and any cells not adhering to the imobilized agents
on the well surfaces are renoved and any adhered cells

Proposed Acquisition of Data and Statistical Analysis

[0170] Cells are plated into the wells of a 96-well plate in accordance with the desigra shown
in the spreadsheet of FIG. 16 (a-d). The seeding density is about 10,000 cells per well. Cells
are incubated on the plates overnight at 37°C. The following day, media and any cells not
adhering to the immobilized agents on the well surfaces are removed and any adher-ed cells
are fixed by exposure to formalin for 15 minutes. The nuclei of the fixed adhered cells are
fluorescently labeled and images are acquired with a fluorescent microscope as described
above in Example 4. An image analysis software package (Meta Morph, Universal Xmaging

Corporation) is used to enumerate the fluorescently labeled cell nuclei and the nuclei count
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are fixed by exposure to formalin for 15 m nutes. The
nucl ei of the fixed adhered cells are fluorescently

wo awsload3and | mages are acquired with a fl uor eBCENE2005/000269
m croscope as descri bed above in Exanple 4. An inage

resulf R R 528 Py Eretat e et iR i best experimentt

outcomleUQ! £ BRREdt Yndndthe | &fdcdienliclelyCarei chdbsh fhefurthet ®ptimization. By
countresults for the cells are obtained. Based on

examiniessibe cerignts of thgavells thatigive the beeigeswdiepafqrmatienis gained regarding
. .0 . i . of | . i r .

it RTRLF G BLEETHT MR AL LOON s Ay o i
desigi; opdtemialyonokd ecommpldxs ittbiattigisv betiseen bistfactesubirs be determined.

informatjon is gained regarding which factors grd/or ..
Follow gt 5recgigup e Menasan daeis; ¢ aPagichiagly dntepyting (ol Gogrbination
discoBRin REHAK Sound dFBGeMfRE 0N, potentially more compl ex

I nteracti ons between t factors can be determ ned.
[0171F&bllowingpths dirgewiaey, drepeainndfecs aaresfimegied aod reviewed. By “main

articularly interesting.factor conbinatipn_ discover.ed
effectf i fehefgthe | BeRS o S SRR GiTD TP rBib HG deFign effects
mean thd SSmiiREEE octd amdRitRarLbdEsihSle Abht Sottch MRS 8LnBNEL in concert (not
_ reviewed. By "main effects", 1t s neant the effect of
independstigh e Adglist peist.i retpvanidipendimms| gmonmther aganisotypically are not
et 57 . TR SO B G Pk DR PRYSe cnpecea 1o
resultiindePBEE eRpdrithentMruhd)ii ., REtvelld. eAgten e fildt e¥uadlof@B&ening,, the

the agents typically are not estimated in

anong 1t € t he
best wellgppd thedagtorsdbiare wghudpehinsihssa Welkss(laishn gl Disee Kgatpied. Follow-

r Lt [ l;
o xSy AREE RSk B RS TRl v
whethecoeani thgy Halle pesitivewakltsal amdnédadivé affearia thdateliatirary statistical

i.ncluded in these wells (|evel = "1" re identified.
analygig| }fﬁmmwﬁéﬁ ?Pé‘ntfesrel?%‘g‘i)&“g‘ear ?L@Pﬁe%f (F pesplcnepiied o the best
well s98klto HeivR Gt & bpiem sB6eP b B rakbRed ﬂﬁ%god&in?&ede‘é‘ﬁéd response in a cell.
whet her or not” they had a positive, neutral, or
Moreenegathé wepaiohant tcaii he répeated etvhercivathy coneeniratiorcelf the agents in a best

anal ysiis.. The experinents can, be repeate L.th a .
well GRSt ral -G BR TR 11 Pl Y PERGRLat Ve et single
agentd €haRrhall \satidtically QHifieahn sk Sffechfl orf leitc Binfrf¥ a subset of the best

producing a desired response in a cell. Mreover, the

singlecaggls Wit subsgt idnatified éh&é bestipEFBPEh t he concentrati on
' r yed ]

17285, S0 18355 by B YEbhoRR VAN pERBRISHP sttt
condigorrgisegagaidisby hagh baldr dhtefdcdbne amboyg thg adidrs dnt thesdxiracel lular

. effects_or ?y conbi ni ng, a subset of the best sjingle .
enviroggnt-s The Rlackeiibyenan slerientRredenisd bere Belgliensd fqmeavide good
suio it 1% QSN DRAGH DRSSy 2 s v
set ofgowmbinedorsy ohifaptore rajemgi it¢ expeimenisl amsnglnt Hes fcasy, drigher-order
intera!&tg(g}ts:}%@4< gé %?R%lgﬁﬂ :ji(g ?egg t\érll %@ﬁ@%@eﬁ%@&giﬁﬁlg Eglta_g gﬁés%%lls” over
and aBéRY Whitl Gald BS biddRi@SbPihe MBividiah nfid efbds aNtheddg®fts in the best

provi des the opportunity to observe a diverse
wells.

[0173] Although only a few exemplary embodiments of the present invention have been
described in detail above, those skilled in the art will readily appreciate that many

modifications are possible in the exemplary embodiments without materially departing from
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set of conbinations of factors anong its experinental
runs hi this case, higher-order interactions would be
wexpsotma’to result in specific experinental rPOEURE0OI0269
"best wells" over and above what could be predicted by
5 the nq;\g@]eqelgg Cljégyl:l_a%%% wﬁ%é&i@%}r&eﬁéqé%&%ﬁﬁéﬁf | Ps&cﬁ?nodlfsicatlons are
inenGIA0BL PRI LML ol TERGOP 1R SPER olloving clims.
will readily appreciate that many nodifications are
possible in the exenplary enbodi nents w thout
materially departing fronthe novel teachings and
advant ages of this invention. Accordingly, all such
nodi fications are intended to be included within the
scope of this invention as defined in the follow ng
clainms. WHAT IS CLAIMED IS: 1. An autonmated nethod for
providing an optim zation strategy to identify the
opti mum concentration of a plurality of substances
that optim zes cell culture conditions based upon a
vari ety of responses, the nethod conprising the steps
oJf: generating a statistical design that maps each of
a plurality of substances to a respective generic
factor nane; generating said statistical design that
further maps at |east one concentration of each of
sai d substances to a respective factor |evel;
generating said statistical design that further maps
respective locations of a plurality of receptacles in
a first receptacle array; generating a first
representation according to said statistical design
and in response, placing a respective concentration of
one of said substances and a respective concentration
of another of said substances as a respective
conbi nati on substance into at |east one of said
receptacles in said first receptacle array; contacting
sai d placed conbi nati on substance with cells of
interest; and acquiring data indicative of a
phenotypi c change in said cells of interest due to
contact between said cells of interest and said
conbi nati on substance and in response, determ ning an
opti mum conbi nati on substance and an opti mum
concentration of said substances of said optinmm
conbi nati on substance resulting in a desired
phenot ypi ¢ change. 2. A nethod for providing an
optim zation strategy as clainme<i in claiml, wherein:
said placing includes placing respective
concentrations of a respective two of said substances
as respective conbi nati on substances into respective
sai d receptacl es;
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said contacting includes contacting said cells of
interest wwth each of said conbination substances in
wa@ a00d/0r@eEpt acl es; and said acquiring i ncl udesPCT/US2005/000269
acquiring respective said data indicative of a
ct.i enotypi c change in said cells of interest
WHA t between said cells of interest and said
respecti ve conbi nati on substances and in response,
determ ning said opti mum conbi nati on substance and
dai dwnoputomatedcmethedt featirovidolg smiogtimidstivansestegy teaiddntify the
.__optinmum conbi pati.on,.substance resulting.in said .
optimufE boFERriREn Gt § B RARG PR T oblias® Flplipsggeonditions
based 1pBn @Rt BlyZTtésPpbnseh [ tBE @@hodofipaikiiRdhd flepfdl Af:m 1,
wherei n sai d_conbi nati on substance conpri ses one of
©reerpiylg gwitidptisali desigs thatt ops eawic ohta Alurahtofof sasbgtances to a
.s@ald tances having a first concentration
rmmedggﬁﬁgé%%%ﬁlhgggaﬁth sai d respective concentration of
sandatdposdi® statfticabdebiguihat Ambesmapy hnlgash o3& Odittentration of each
concentration val ue; and said respective concentration

of said gbstaees tgrgegrecdys etlRFances having a third
o - O I . .
SEREEOL 80 S SBTIA RAL h L ERPRELANE of o sl
of receftadenig afifsbrecegtadeomoant rati on val ue. 4. A nethod for

rovidin optim zation strate s.clained in cl.aim

BRI (Sl PR Ceorig PRt b R Uslicnl dsrisadng Brigsponse,
placingf re§tictvS bhiRbARARR dfonk 88 Saill BasktRlce LA re%%e&@&i'éjc&nmaﬁt?ation of

concentrati on val ue of said one of said substances;

anothergpigsaidisubsiasends eonsrastiyacombingtaon substanga igtaabldast org of said
aid s t.anc i,s.less than or equal to said fourth
receptaglg%gnesr? cffz]tsf?%eﬁ g@%‘flﬁ 8"3Y sai d another of said

soiatapeaRl placedAofibihdidn ahstadce withi iells afNinepiekiragdt i on
st rat‘egg as clainmed in claim1, further conE_ri sing the
se@pangfata indicatiye oha pEepolynis ehange incsaid epblsi ghinferatt due to contact

betweet Y4ill Els JBRRr&EERESHA Xﬁn}!)iﬁ&tﬁ;ﬂ.t S%B?taﬁée FhdRh ¥ c;ntsél, (Iféit]%rmaining an

receptacles 1n a secon receptacli e array, ge er at
optimuseconisinatépr adstaned and aaopdnminn got@nsatich of ahidstutsadnces of said

. _design and in response, .placi.n respective
oDt DR R BRI GO 184 S DEANE B CHEgE s pect | ve

concentration of another of said substances and a
respective concentration of a further one of said _
gupsmathod Jormmow dmgsapeaptimieationstretegy asrtlaimaddl onclaim 1, wherein:

su sﬁance.iTHP a J.eaﬁ% oneeq% salp.rece tacles . in f said
SR P ARE Tl Bnactl Bont Sy Conduaubi e SEfaBGichBayo of sa
substantéd ReedR¥t EOMIMBIRIH DTuBsRTIAItErdbbédtive 84ill Sre@éptacles;

Iszglzi ecgr?tzét.ing%ggludes contacting said cells of interest with each of said combination
substances in said receptacles; and

said acquiring includes acquiring respective said data inclicative of a respective
phenotypic change in said cells of interest due to contact between said cells of interest and
said respective combination substances and in response, detexrmining said optimum
combination substance and said optimum concentration of said substances of said optimum

combination substance resulting in said desired phenotypic change.

3. A method for providing an optimization strategy as clairmed in claim 1, wherein

said combination substance comprises one of the following:
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acquiring second data indicative of a phenotypic
change in said cells of interest due to contact
whedodwanisai d cells of interest and said thr eeP@BEYS2005/000269
conbi nati on substance and in response, determ ning an
optimum t hr ee-way conbi nati qn substance and an optimum
céﬁée KESPERiIvEn coceatiatpns (hs s ceae off saidd suptaneain having a first
t r [
conce B e ST VAR RDRROGR T CREEH I’ &1 SFROREr of said
substeames:ﬂpﬂvultg & scond c&tcemtz&@yl vabiechad med in claim5,

wher ei n: sald aC| udes pl aci ng,respectiv

O eHEPS G s s s SEHAS o e S0f Silbignces’ Baving a third
conceﬁHQt%r@%lﬁé c%%Hiﬁ&lpﬁ/ﬁh' AR ?&b@&r\)é’ad/on‘é&ﬂpdtl@ﬁt 610§b1d another of said

substances into respective said receptacles of said
substangesoliryingee Bpricioaceatratign valiel cont acti ng i ncl udes

contacting said cells of interest with each of said

t hree-way conbi nati on substances in said receptacles

of. yaindiheaqenstolRapRinasphighigdtichsira®RRyl as dlafin@CAWIdimMN wherein:

i ncl udes acquiring respective said second data

i Aeifl st eancentrationa@piceli sped pheAbEYisEbEmasyds Jass Sungr equal to
said t]%?ci c(ﬁchlﬁtrdtfcggfaﬁl% fgédg ohQ o PR ?ﬁéste!ﬁgésm@ﬁ&] said cells of

eres res ective conbi nation

S lid&dts@db@é&oﬁmﬂltnanorr %@@n&md shettlest mflduli GulsstirteoRtlessuimn or equal

.t hree- conbi nat bst ance and sai d optimum
to said ORSTgHOBYA %Pﬂ ol o FUREFedpt i num

t hree-way conbi nati on substance resulting in said

second desired phenotypic change. 7. A nethod for

pbovAdhethod donpioivitingasn optisizative girategy @b &iamdd iim chfimi Infurther

0,. m@g{ in aid t hree-way conbi nation conprises: said
compRR M S{ep, oncentration of said one of said

S g@@ér@tﬁfgeﬁld] attigiaPddsignSthaC RGN hiaph k@&PedtReUBCcARAD bN 8 Plurality
wth said respective concentrati on of said another of

of recgpipelesinmsrearrercemivdlagtay; second concentration val ue
a i 1Ge r
SRl SRS SRR R P £ S P lygsonse
placmg dredspedivb onpérmiation 0@ oAl ofRhidndibataheRn, & tregieetive &sncentration of
aimed in claimb5, further conprjsing the steps. of

anothgrleeﬁaglt TURG(ABERS A (AFETRSCH EAPOTGERTRIOD Hat Turtipk os Oﬁmsaﬁissubstances

as a fe@?ﬁ;ﬁ% 'tﬂl%e—cgﬁ‘ﬁ’)'il}aﬂﬂﬁ sBbstéhdd! 4R lat 1d4sPbné %‘f%gfda?écgﬁtaclgs in said
rd receptacle array; generating a

second eqeptaeletaataypn accordlng to said statlstlcal desi gn

and |r res acin i.d o timym co
s6ee ineoa e Bied o e PutR ST LcR YU 4Hip af fherest; and
%ﬁ»ﬁ@%:é&oﬁd BaY 1 RAChtRE 3Eh nﬁeﬁﬁyﬁc Qﬂziﬂg@"i'ﬁnsaﬁ@ CBI8s Y@Nterest due to

i on substance into at |east one other
contact between said cells of interest and said three-way combination substance and in

response, determining an optimum three-way combination substance and an optimum
concentration of said substances of said optimum three-way combination substance resulting

in a second desired phenotypic change.

6. A method for providing an optimization strategy as claimed in claim 5, wherein:
said placing includes placing respective concentrations of a respective three of said
substances as respective three-way combination substances into respective said receptacles of

said second receptacle array;

45



receptacle in said third array; contacting said pl aced
opti mum conbi nati on substance and said placed opti mum

wo boos®7onay conbi nati on substance with cells of PCT/US2005/000269
interest; and acquiring third data indicative of a

phenoty ¢ change in sajd ce]ls of interest due t

C G b R s PP RGBS st oqll ol BSFesh sl of Said three-way
combﬁﬁﬁbt'iryﬁﬁs% ng%&u‘%&e?té@t%g 3P6HA 30nd R pRRlel T4 zand

hree-way conbi nation substance and In resp n
dsmdr ATQUiTIgE ancloqbetsi ATanige cespective onidfsesaidd data 1nd1cative of a
ubst.ances. of sai I mum conbi nati o

respeQye PGB WRiSTH IR 8t S CEUMBI RELEToTh U s e oG ieells of
interebtMar@ dalidl F&dpEl@SE Rde- ?%ﬁﬁﬂﬁh&loﬁ%ﬁgﬁnc& anf 1H?ésﬁ391‘i’se 8étermining

providing an optimnizaftion strategy as claimed in clai m
said @tunm‘ertétet@ﬂsm @orpbla@tlmg sibftdngd e@dp$2a@|Q1P@1TSJ@il gorgsniration of said
substarn %s b sg& %é]anguﬁg?tg a\évla 'O §1r% 1§1é?ubr§u¥%c? %eséﬂm\%égl said second desired
phmuﬁgﬁbbm@g¢on subst ance |n a plurality of other of said

receptacles in said third array. 10. A nethod for

provi ding an optim zation strategy as cI aimed in claim

8’7 Vﬂ%&h@d rgw gcd V\%/tfn'ﬁ% n%kﬁ‘f st.hﬂ aﬁlle%l 'nrh@alﬂtt 6, wherein

| east one ot nat i su stance I'n
said tlﬂehﬁ\rayabtrﬂ)madionemﬁpmgsi es in said thi rd array; said
cont.acti ng. further includes .contact sai d aced one
ot Hér rtSﬁP%@/ema}n%%t%ﬂ oreid RS 201 Sid @Hb%% Ving a first

conceﬁfraﬂtdﬂ QhRE toonPtkdSRitd AROWpEa el MCH&%IO@C@J&Z{I& Rother of said
said third data indicative of a phenotypic change in

substaged hawhg o ssfcondcencestratiue valoe codtsast rdspeaiive reogerntration of said

cells i nterest a ti.mum.conbi nati on
furthef G g St et i R BB PR nat 1 on

substance and said one other three-way combination

substance and in response, determ ning an optinmum

cS8ncannethed der povisinglan gpimigatien stptegyiag chpmpdnigmelaim 5, further

gSubstance, said optinmum three-way
Complg%ﬁglﬂ%gsﬁpg% substance and sai d one other three-way

C(gﬁttnrﬁlﬂig suid staisiicandssigrethuat furthgr ifaps aéspedthierldcatiess ved plurality
aot ypi change 11. An autonated nethod for
Ofrecﬁl?té Pyt fythird TepsPiagie A&@Yon strategy to identify the

gtél?er%&l?{egéggg cffe@ﬂa@erﬁattcﬁi Rlobtahd oy segaseggﬁéa@ﬁ&? 51{1?1{11 TesSponse,

ulture conditions upon a variety
placirngsardecgpmmm sombimetioresubstncoimpt leisnond ﬂweep_tetoé@m szafd. third receptacle

ener.at. | ng statlst cal design that pS gac a
array Ji0, hrsing S0 GRBLE feE ey iRy pUBTEeRaNp A rIglt Gpe other
receptaslétn szﬂ&@lﬁf@iﬁ@g said statisti Cal desi gn that further

maps at | east one concentration of each

contacting said placed optimum combination substance and said placed optimum
three-way combination substance with cells of interest; and

acquiring third data indicative of a phenotypic change in said cells of interest due to
contact between said cells of interest and said optimum combination substance and said
optimum three-way combination substance and in response, determining an optimum

concentration of said substances of said optimum combination substance and said optimum

three-way combination substance resulting in a third desired phenotypic change.

9. A method for providing an optimization strategy as claimed in claim 8§, wherein:
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of said substances to a respective factor |evel;
generating said statistical design that further maps
wo e®pontoBve | ocations of a plurality of receptBCl/@S2005000269
each of a first, second and third receptacle array;
determ ni ng an_optinmum conbi nati on substance based on .
a Spissplasing Ipludes Rlacieg paid Pty cempingfien: sibsfance ghadyrality of
said r&b aéie%saﬂﬁﬁztléc\f LaPoy@Yuhd %}} %ﬁbigcfit'o%aéugstance in a plurality of
substances "I n said receptacles I'n sal Fr st
otherpés@ptraeptacles iragajd étlersayni ng an opti mum t hr ee- way
conbi nati on substance based on a response of said
cells of interest placed in contact with respective
t N0 &5 WRoB FFDBRIdE RS FhinSRitbnSiRRl:9Re 8Rirhdl BRIHm 8, wherein:
receptacles in said second receptacle array; and
detisl plagingg flatheophélndes plabiigant deasbromentthert ilope-vas ecpmbination

on a response, of said.cells,.of interest placed in

subst e dn bR e B S TR B on subst ance. |
C ghidai Bn@ttisAl ARG RAAGIRS cbftasig] dalti rflade@CERE agther three-way
array and sald opti numthree-way conbi nati on substance

combiinptied sebfitance tidrsagicel g phingesesspardc| es in said third
] .. f . i di . .
ont o SarTedh s Sy e BRI G BARLLR 49 Aflpgipis ghanse in

said selisd ofléhteresi miuagost@psct dsltwesn Raidsa¢lld optimteress and said optimum
conbi nati on substance, said optinmum three-way i )
combERFHBR THPIIHITes ES CRREEMaECeSHPY COPDIRHIAR Stlpéansn @gd said one other

tm'ee-gﬁii/c&%kﬁﬁattﬂoﬁ%upﬁéfc? agﬁ él? P§§6ﬂ£9 dét@ﬁﬁ’iﬁﬁlg %16‘?})21{11%{}19%8 lefitration of

nges of said cell terest I1n s cept acl es
said clibstanads f 0f stajd se@mmon ancmbination r sbepnes | eaidr pptmuml 3hree-way

comb@qagnghgggqt{{l%% @Eﬁﬁ (r%%‘/lli %Ing a ﬁé-&?gﬁ%ﬂ%t%{;%s?%e arlg’sulting in said
third G6¥MRH PAEARNSIC Bm3el Nl ude respective concentrations of
each of two of said substances, and said three-way

conbi nati ons each include respective concentrations of

each pf thr of i d substances. .14, A f .
orou 5t AbCRRRARo BB Sn RPARRGT e nRD of Rty the bes

conceh&ativd 6f £ bliraliifiod sitesipeed thueombricentdbéulRRscolditiak Gased upon a
. two of sald substances in said two-way conbi nations
varietypdjrespansspehemethod comprisieile stapsdspect i ve fir st

c : i : f Lat .an
o EEARAT QA Belln 308, Bt 2afh, i PRTHRCOEFpRMhces 10
respecivesgeinelri¢ fotos ubstances; and a respective third

concentrati.on val ue of one qf said tw, substances and
= BBEBRH $ SteliSHah JEBem Lt FartHe Moy it FAsHoPe e gRYgon of each

of saifsubRifded W0 BHRRLAOGRRT IARE sai d respective _
concentrations of said three of said substances in
s gedepting enidvaiatistical design that further maps respective locations of a plurality
of receptacles in each of a first, second and third receptacle array;
determining an optimum combination substance based on a response of said cells of
interest placed in contact with respective two-way combinations of said substances in said
receptacles in said first receptacle array;
determining an optimum three-way combination substance based on a response of
said cells of interest placed in contact with respective three-way combinations of said
substances in said receptacles in said second receptacle array; and

determining an optimum substance concentration based on a response of said cells of

interest placed in contact with said optimum combination substance in certain of said
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conmbi nations include a respective fifth concentration
val ue of each of said three substances. 15. A nethod
wo eoosprmst di ng optim zation strategy as cl ai neBCT/NS2005/000269
claim 14, wherein: said first concentration val ue of
saj d one of said two substances is |l ess than or equa
receptagles ap gaifl fpirdireceniadn erray poth said opimym @%ﬁedfvah@mablnétaqrusubstance

in certR ﬁllépﬁf &%f&ée tfcngs Aahgd tEfS?‘? gt%g%tﬁag %ﬁ?§l ration val ue of

sal two su s 1Is [ess than or
equal to said fourth concentration val ue of sai d ot her

S ubstances. 16.. An aut omate od_ for
1&% &Wéf OLPY AT YIS ERNSTptegy 23 e ip q4ig 11, wherein:
Oﬁﬁfdrﬁé@rﬁl@rﬁﬁ§ @ﬁeﬁ@@lé‘c@r‘ﬂnﬁé s@d Bbfnah &dnlﬁﬁatﬁiﬁ%%ﬁ@ﬁ&s said optimum
based upon a variety of responses, the net

three gayprombingtiothsubtteps afd |Sd1@1nt)ptﬁ1;aumg Sdlstaneasctongmlfattlm based on

cbsergit PR G HOBRL i O Gt oo syl e fr plg TeSSpRRFES of se

first, Sdcahd sid GakilryceptabRiLEyR! ate | ayout; identifying at
| east one three substance conbi nati on subset for

i nclusion in a subset optlnun1concentrat|on eval uati on

u |n n
U930 AR SLRIE ] SR Yot RBARY BL B End kUi A Vhorein:
ccsmletmor:my oasmlﬁme)uimsadadh Imifh[del 1fes@dusac<d1ctematmmb®faaeof two of
., conbinatio hset and s |d t hree substance
said BRBTGTAL o BEET YA ICABOHIARY RCBUREPLE FRPIY e coBspgRtions of

eadl&ﬁﬁﬂéyo¥§&Hgﬂb£&ﬁ£§ Iayout 17. An automated nethod for
providing an optimzation strategy as clained in claim

16, further conprising: said identifying at | east one
I nation subset froma.

b
s PR e R e R PR ats B g iR P A 125 Wherein:

CQAl ReFeANe @ncbBASondNT SHOSHANGE BRINGEIMdRE! GR said two-way
| evel is varied between a high and | ow concentration

combingtiens ingde ppe afithe fdlcwdnget hod for prOV|d|ng an
optim Za,a% gﬁ)&tl% élérlgte c%?tra%o%l é:aolf né]a t\g l’élrlﬁst%%ces and a

conpr|S|n eas one

s ghpbahesccaiiionsdntatios ublaebf fhe @ o kaid advo bibs@nces; and
substances in which a first, second and third

subst afcESPestiEe it eenceptation, value oeane Pinich o fsgpstances and a
Eg&‘f)'fegwégfo@l@h ORck 2R Al (gfﬂ?é &Y% af%i' ¥ TafsthibeS! fam

urther conprising: sal |dent| ying at [ east one
ostidnespatibe teancatratocse f rsaitli thineef pHsvidasudbstances in said three-way

suhst ance .conbi nat i subset and s d th ance
comb AR TR s SOBeatYe PR EAOn A O FFTGisataRtES Sabstances,
concentration |evel is varied betmeen a plurality of

subst ance concentration
15. A method for providing optimization strategy as claimed in claim 14, wherein:

said first concentration value of said one of said two substances is less than or equal to
said third concentration value of said one of said two substances; and
said second concentration value of said other of said iwo substances is less than or

equal to said fourth concentration value of said other of said two substances.
16. An automated method for providing an optimization strategy to identify the

optimum concentration of a plurality of substances based upon a variety of responses, the

method comprising the steps of:
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| evel s. 20. An automated nethod for providing an

optim zation strategy as clained in claim16, further
wa@eows/H7®Bng: said identifying at | east one optPOLIGE2005/000269

subst ance concentration fromsaid two substance

conbi nati on subset and said three substance o

cOAItHAEDE ¥ leashsee twaselstase canbinatien cabsel dopinchusion in a subset

optinf R PR i AR DB B el BN Bl G BLEREE L
sddehtiffihg et $edos dbdntheeccaibbianed canbinuigesubset for inclusion in a subset
optimum concentration evaluation using a second statistically created plate layout; and
identifying at least one optimum substance concentration from said identified said two
substance combination subset and said three substance combination subset using a third

statistically created optimization plate layout.

17. An automated method for providing an optimization strategy as claimed in claim
16, further comprising:

said identifying at least one two substance combination subset from a plurality of
substances in which a first and second substance is combined and at least one substance

concentration level is varied between a high and low concentration level.

18. An automated method for providing an optimization strategy as claimed in claim
16, further comprising:
said identifying at least one three substance combination subset from a plurality of

substances in which a first, second and third substance is combined.

19. An automated method for providing an optimization strategy as claimed in claim
16, further comprising:

said identifying at least one optimum substance concentration from said two
substance combination subset and said three substance combination subset in which at least
one substance concentration level is varied between a plurality of substance concentration

levels.

20. An automated method for providing an optimization strategy as claimed in claim
16, further comprising:

said identifying at least one optimum substance concentration from said two
substance combination subset and said three substance combination subset based on data
indicative of a phenotypic change in cells of interest when placed in contact with said two

substance combination subset and said three substance combination subset.
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