Met hod Field of the Invention The invention rel ates
to a nethod for identifying a Modul ator of a cell t
igtialling liathway, in particular a nmethod for
identifying a nodulatbr of -a cell signalling pathway
that triggers differentiation in cells. Mdul aters
Wﬁ)}"%@ﬁ?’gent ified by exposing progenitor celiyefigleess
candi date nodul ators. I n one aspect, the progenitor
cells are Multipotent or unipotent stemcells which
are isolated bt vari osﬂs Stages of differentiation,

and further cultured b her with a potenti al
Field@fithginyention t he differentiation process that acts
by pronoting or inhibiting the effQ of cell
H&ﬂ@nﬁdn%a@@ﬂ%@ﬂeﬁ’no@ %rqﬂénﬁfﬁﬁgeQHoﬁﬁlétanof ﬁ@é&l%ﬁ%@d to

t nventJ eneratlve ne

Rl BT 1 SN HATOUnS A PayBiE e 1) Heiged
pathyesy ethat d¥ingers rdiffanentiatian Wi eells. | Modylatorsermes bui iddntiied by
SpBshit proyasitod UslB 16 Sartiditd indd@gesl &f ol 598 She progenitor

LG 513’& @F ' ;% CF(M %&9&%5 \anFH?%Q Ilsg%!gglr t &lidls sgalggsecﬁt €,

Lver

F‘Eﬁ%ﬂ@‘-&"ﬁt ?fts'nf“{f‘*i'erd%&‘#wab &8ehesWied| Hﬁ%ﬁ‘% @‘@P‘tﬂfﬁ% Pf thRe
ditqyeritintion progesh it amip efi rewmichr inhisigingethé effelei of cellsizihailgg
pagRpekAtieatflétigs or by tepl acenent of such tissue
using cent first prepared in vitro with or wthont
the Lige of regenerative drugs and then transpl anted
P?F"G?WBdff’fhe'ﬂYet"ﬁ@? case, the goals of regenerative
nmedi cine can only be realised if specific genes,

frl%CFé?J $f perge,r%% aﬁegrcﬁe @@194 o) Jeblrya: Rirhse Sh ARG érgtmg
Cesses t ey

PEbPL B s S, o e "B
vegskpedisegss, evwredropnziatiendisshses rapquipaiefetnl digeaps, tsivew f or
GaBDbralabsey PEddMiyehe fa rgonsrtion fdanedel aeRERNbiveGithdrS

there;Ear raasems%t &Eéa@éh itgshe.e tno kll% 'ugf?é ?A@Qb(eréﬂg dmggsbtr Ibg;' ty

EB'FT‘?"E‘?&‘I g?“GEEﬁSFe ?Wée'isgﬁ RSWE‘W 'vat'é’mﬁh‘f"ﬂ‘wffﬁ% Uge¥t ai n

tsp¢rietativegiruge epdcthen tensplanibindiyer such an approach relies

on the prior idenfffication of factdrs or nodul ators
! el ar i

e s g R

AE fastos s maduiatqre FANERng gelleignsfing patperyF and heidrvestisep

Ldlllder frdvessds Wby regpletEtcan eoidentifldf fieis dmtighathiadine cbatsitegm

g@érér&aﬂon t)iqa,téah ééﬁsf € S fok & eﬁaﬁgs%%yﬁmee 4 s&&c@%ﬁﬁbl&!&h@ﬁt' on,
r.ed or.mat I N

?eh ransga lon uﬁ}e g‘un%oten{;y and prast|c stgmccﬁﬁsf (twfse em to

CaLEYD ern S’ or
b Germaitest - warteufw &Y sy fefowing fb%&ffnegf ith cprEinaplites:
tdnéitiopal Howekr BWiRI 2ni 2pErof GAIGESHOHES pigst RiEniBekibsofitiiod of0,

QxﬁdLﬁa‘Poré FbtORfol HaSefiuiet bfhd REIERIH Skl B luﬁ%&e Bride&alidtioh. Y P€

Jse of these factors or madulators on stem cells ex vivb could reduce the likélifood

pf spontaneous differentiation of stem cells into divergent itnleages upon

N

transplantation, as well as reduce the risk of teratoma formation in the case of
embryonic stem cells.

Such factars or modulaters could also form the basis of therapies that aim d mobilise
endogenous stem cells in vivo, or to trigger their differentiation into a cal] type that

1



can anplify, repair, restore, replace or otherw se

benefit a damagd ti Ssue. An ekanple df a factor that

- affects cell differentiaticin and is Used in therapy

is erythropoietin (EPO). EPOis a naturally occurring
Qactor that pronotes the different §

ﬁé&h@ogﬁgl etic precursors into erythrocyt e%al/éi%%ﬁ e

Reconbi narit Era ia used to treat anaemi a and has a

&hal market of approximatelly US$10 billion. In

@Qf{j hftﬂﬂﬁn FSE?QF %{OHJ ‘%!J abe QJ? g{ﬁ%rwes? %er%‘“ g %%gg%[ %gsu{;—z a%no rs,

%‘T e i ation o
sk B3 e et Ao St LT~ GHAIR RS BabRyS, | n
B@(ﬂ‘ﬁpslﬁinéEP%ﬂﬂP &t pnmuraify qgamnmy:@:rcfemrrmﬂi Ipromgtes the
diffébaaintor Meh@iﬁpo;&BpﬂeQJr&&sSmtose r&,%ls | ReldEth QBCgfsUg

t

Q%d%oéég% 543 hgg;%g@g ,tnf@eto m?q,%e]{, Q&@% b prgng{ o

grow h and pr oduct| on of bI ood platelets. Tile drug
doaddifioh o naterdlyt eoctrigRmotchi@nbokybepe N aodsblelo afect

Hin@Bithtioh Yr def L@ﬁqumﬁn@,lnaauﬁka%to? sigkhd tr@o%% R ah.b%—ﬁ' ly
A i OTIOLRNL byl ELORT fLRSi i O
Hp BPiPa FRveigPes &Y S55rthatimimEe thy apiSofShibibdpbisin. (TRPloagh
pegEr@tn thinpeontitey gowiiinh pesuciir bBibcdPRtkd Te #6d ccQEH

8d @‘sénrlet? Zia{at\sltgrog?&?teﬁé'n%l HEeh f} M cfdnc,ee glatgigtgv\%l gre
LTRSS ERER b e S, S’ s ot

i) é@arthemﬂ«ebompm@mps gppaximatslyiF 46 Bifecel | s i n dr ug
di scovery have invol ved ekperilnments in which

ﬁ%dd&ﬂ B0l Eive arRe uen FQF% %ﬂ%&%yk% 58l & S deif ceﬂgvgn g, 32du| t

@5301; |'s or Ce ave been ased
Q) drec ISR, 4t FRBRPrie Atups 65*%Ffé@n%elf%afm maticHaal
ﬁﬁm@tﬂsfp@aﬂ sigy ellsdtep ootbeemoameks. t 0 di scover agepts
bePabI e of affecting differentiation of these cells

ﬁ%aﬂr& il s s uchn 30l bl Y iRy et

fijrippes STHCLstens oelpy S PR adufh ytemeselsaericel ihes

bmrplbaefm iged n@elrbaskd phenetygiei ant pattivesspeeifUscreats bofatumal
SredieB8Neor ERMRNE rcon‘hﬁ&m@sp ﬁé 0@&9\%? ég@nt& heys ol d QF Q{eﬁtingig 'Snor

sel f- [enew,n hdi f f stiern ce
éﬂﬁ%ﬂ% B & aersg ﬁesuségge F%"VOE% "t %k%ﬁ'ﬁtz atPoRy fpture
Biplegipoesy y2 BAERATD ABE e satws foausma ses ool Is hétibeyrrsn
ok sasins amgliidicloopield M Glidnities trivir@eiol at ypes, m@dérl e t he

ﬁpio@éhe@(ntthe(pﬂ@'raw i Whﬁﬁ Efrr 918' dnﬁ'{ffé?éhq%tgaeétém cells E‘?c)eﬂ ey

S I ca evant
e R AATIA Kb AR AL e
Rﬁﬂﬁﬂr‘%d'ﬁﬁu‘ﬁ%ﬁbhe@w which is able to cause differenti atl on
of ES cell Sto e.g. sardi orryogytes (V\ﬂ etal., J Am

h§9§l1§{pﬁ&géd %%%(p%)ar él‘??a%c&%dy%é cel% atnd cetﬁ?]es%nfq% r&)t from

creation
tE$°“¥%?‘?Q§ﬁ"Yfﬂ%'a'§§afe?éf puitalle fp Phw@g ?a* infervepiion duives  and
feon pxegrglenthilpvifactor rbish aeble W taysesgianinfidicasi os @m bhe. ES
@ﬁldmy&@iék @Nd kel yArﬁ @herﬁ%tac @§D4al 25(@)91%3@{ % W8 F'Fs%l i1 ne

cel the prior
Uy 8B 8 Pr¥pledfad il 1oy Féfa R i it
RESERtyi fh%@luvﬁ ad apy @ef“‘d'ﬁ"qhéﬁs appdty prsgifinalhf onttiree=S el grold t el |
lkeneage ad Arejdneratieviekdeparihval pat hway to undergo
_directed differentiation fo that |ineage in response
tqg a single application of a single agent. For
instance it is known that tinmed application of
nurherous factor cocktails in series are required to
differentiate ES cells into specific |lineages,
paki cul arly those which are specified relativdly |ate
in devel opnent as a result of relatively conplicated
process of tissue specification. Thirdly, the cel
types used in the prior art (particularly priml)/
adult stern cells) may be difficult to obtain in



W)20041031364 descri bes nethods and cell signalling
pal hways whi bh permt differentiation of cells - such
as stemcells. In the technique described in

VV(i 2004/ 031349 cells are cultured under multiple
culture steli under a plurality of conditig

WOR 468 % el | ul ar pat hways and the net hod %éﬁﬁéﬁﬁgmmum
rrieahs of determ ning the effect of diverse nmultiple
cidture step reginmes on cellulk processes such as
differentiation. Existing aphrbaches to discovering
regenerati ve drugs ae subopqmaF nd there exists 4
reedly 8 cpihipren veed ihibe Rov ertleprighialy FPeelissand elbietryéng The
prdisstemt csills) Vie fab ifad mpstrbdne 6SthsS gt el Mizaboin HiaReIgpalbie s

@&%@rtg\ﬁhrﬁ%’% BTN BRED @Jdlﬁatflﬂéage h}ereg’uoﬁs%c¥ %r% %f

iAo B2 £ pFRE AL Telalient i foirs Tpadmet 4 S i n
priparous iptor prskipils i gegest e teabited o difaebtiale B edlis Ditcompeaiit
sdeegesp piHicaladythdte Ginkh arcespbiimbi r@ﬁhv&@h&%)ﬂe&e‘&d&eﬂ as a

t AU GG flohSicAbd n@&%&é 6ftu§srue E%B‘lﬁ::a?l# table for

&keenlng I'n ohe e achi eved by
obtaining cells of a flrst type and deternlnlng a
dhifdfyethe pallitvres esad fortit ppigiodt (nkiticizrly warcky ddult dtérecells) may
a@ BIEFGIIAD GBiaiR fn ATFBIEM QarkiBdsUS barhRINAIgY RE:lD igﬂ-tﬂk%hgﬁt
Q ?genltor COL and optlonally further nodifying
s protocol, typically by varying the cel
ul turing nedia, such that the differentiation
%nail&,emescai! dypest wskd ip ltheatricraaris(barti@laiynprimarycaduickednh Seligfmay
athiv tﬂ@ﬁll} vﬁrMQ@ effds & @E@P&é/to QFLIQQ. %@?Eﬁ‘lﬁ}ﬁ% &ﬁhé Scurc ’gue
Het%&? EIJ} !Sc!aﬂon tan(‘J pr%ngx\ta# iny he cells the sec typ
need n

rogeni ot be known but their
eX|stence in the preparation c.an be inferred from
WR20042031 366 hibcribdsempthais Odrd el Odignbiliy et iayshivhikn piRar it

tikGehidogi s;aéeusdl fst,&r syts{eﬁ; chE pf h,gcteéhnaﬁ&e ngJcLboegBﬂ to

SRR e e 85, BUHPR i Sigoe = pursky of
eadiiareyipramedesie cpliugy eafhways *anpfihecmbthod prpddes whotsehs of
PROORRY tiRreFed 6 dikei® maiSle Bitiure)s@p gt LR Mé&sééfs
Qﬁggyg&ggygggh cells is to use the nethod of

W2004/ in order to discover a Series of
Culture steps leading to dlffereptlat|Ch and
Sitise geeprchey torgledvsting gedeneraiive inas Imagsdbh;ﬂ;nﬁl’ acichse
&R Rebdtie lﬂi\;h&:eﬂ fieihads! B @|séﬁverps[u99§fﬁ¢st ﬁ'ie &@slehtsinver-mﬁ

e |ses t hat osure to
NSBLARL o hEFBOBLRL Hal P R RO e SRRSO
ﬁﬁﬂﬁ%r@ﬁ??%@@ﬂaéwﬁﬁeﬂﬁhlch |s subdtantlally i dentica
to the progenitor pool in vivo, and then screened for
Siamhay ot b Rledsphluce further differentiation. The
present invention also recognises that regeneralive
drug di scovery screening assays ere nore likely to
Thearrseatynvaftipe Sthiages. efriengt io @adi aldheiding that {plyedSiledgi t
alebtystérg|celéamnt: difeRgentt pimeR! thus lﬁpléﬂﬁgﬁgellh Rf BndiRk kypbased

S—?—‘ﬁ‘;eb%eﬁ QJFEEH% Wa{ e@n{bgﬂMgﬁsﬂqg gc:i% &ela s' o&aman{f?&un S

SIO rel
? Ql‘f "PEtion Proincol vt Lﬁ?@dﬁo the appearance °f

& givén. taegmemmgyperm riy@est cviaga pacgeritbr Gilemdoplidratvaidneri €
rdéazmﬁ;gt b, &!51@&%@ ber’i_ JPHL Bt oLﬂ%ﬁlnb %eHsQ éuP? that the

devel opnent al pat hway or exanpl e, get cel
type for EPO in the clinical treatnent of anaem a |s
not the enbryo* stemcel?, nor the self-renew ng
adul t haemat opoieti C stemtell, but rather a nore
corhmtted erythro-cyte progenitor tell which lies
further alone the devel opnental pathway and whose
devel opnental potential is far nore restricted
(Fisher, Exp. Bid Med 2093 Jan; 228(1):1-14). If this
progenitor popul ation were available foi- use in a
drug di stovery screening assay, the effect of EPO on



extrenmely difficult to Bourne, they have |limted
anplification Capacity and in sone instances they are
conpl etely uncharacteri sed. For instance, certain

neur al progenitors are well kgovm but reside in the
living brain and "are thus difficult to source for
a%ﬁﬂm%%ﬁ%%ning assays. Furthernore, the |ivEFCF@OYHS
organ capabl e 9f rapid regeneration in vitro, and
flver bi opsi es are relatlvely easier to source

raij Si e ut t ro nltor cel
po petr%rgfﬁil%g Em%eg"ss' %os%gedbﬁ? & 5Fer " WE £l é’g %‘WR'S i JReRY
nRSPSEpiEr cplise ﬁrecQSﬁ'-‘éPfu sTheelfsntity i ibe £élie cbf ﬁwdsevm rigfeosge
crupgRoitor logllsinsed st e knawn| duti thedd eﬂﬁtdnc@&rﬁﬂﬁelpl‘bp%ﬁdﬂ can be
S[ﬁfél@&ﬂfr&)ﬂ HRS et Rat t}@ EhddbHRE BE miepééf %ﬁ:;%?aa? ﬁstﬂe originat .

ses siologically prlogeni T 0l
cﬂeffa? ashﬁ'? &1{;3 '§ E‘{M\Veg rf'g'l"@?tf"{)e r Bg2e TPepety the
SBetensih Hergringd Sery's cendis UB@ tg @rodudediefaiipmeital pebdniter niell ng
eiyres whlose progeniterd il vivo s @BfyeBhbwn. i f these cells can be
made to differentiate up to, but no further than, the
r nitor sta theta is therefore a need
e RSP T p Bl P ety AR E Siodn oo ©
p%ﬁcweala&é&arﬁs fobcaifite senediceditd & idiferemtditin subsbspdemty v
traDdBfgae rufhcati ngfRCArEvess léal'&[ﬁab t&@lb”ls@laﬁ:@: dﬂﬁ;@&{ﬁ& GQFSOQ’HA ate

tm@htroagé n?s{egg{ag Eﬁ} éﬁgﬂehﬂa]-{egpo é q 55% cgraéeﬁ | g se%g%/gq ?/es

'%?!?ée-ﬁ Wﬁ Bﬂ*'%'bﬁﬁﬁeﬁgf@bﬂrﬁ%? S5l e gubsipritiedy Eoktianl fo the
praggeial troel el . andnthem escepiedd forefadtors tihdt Sinduse agiheeved
'B;ﬁiegénﬁla@rﬁl ning stein cells and subjecting themtO the
techni qUes described in in VW02004/ 03169 to di spover
a differentiation proloc6l, and turthet ‘Modifying

tTHF Srepnb frofendipn SIgR: FPoqeRiags hteregrineraie chig dicheery Sofeoties s
iegsags atd mdredikely or idagify ETOEE aSSL thnfiddts if & ﬁiyﬁ&&gidaﬂy

v&édahmg&%&%n ,smgéag.e@&em gasee @J;rlaén cﬁlhﬁmﬁa %%&&Ltm F)ﬁ\!theﬂcf

nvol vel s |so

“ﬁ P R Bt PURRLT ol et dteAmestl 1l
ate%iﬁ‘r iceaRarash i esf-igtevitey enbpamisner adt sfotni calial dny e
mmerganng thd3e uRiptadnt Ednaitn tﬁ&@#el@ﬁ‘ﬁbn&ﬁpéﬂmﬂ | Fof &a6h llo
YHe;ttérBat cle!ﬂy;%qgr' EtIﬂOQH the Etmﬁﬁﬁregﬁrﬁgﬁecg Iar‘ia%[mé(fst not t?\e erxr]; ryon;c

Sa
SRR el PR 8 M PP HIBGE EAeTERSE S T isfaher a more
SPyniEed pryihugeve erogenite erie dhich lesdBiriber fajong rendseiophieatal

afthegtand @hbseSe@Mahbitf) Qoo it R nBFeorgﬁ'ﬁHtJd Qib:shell— P Biol

zat tion or
‘*“'@#’?2‘*&%&{' Ao APk e i BN LBt Relab 7 et & e o
Fug SRERVED ST eRies PP i st pedt B Oh At reoptsertinaneibrocytds t he
P bateadiy appaten’ Bn tHervthar fidnd,gbis agpeedive dib@ b Pbsfs not

213 @éﬁig%gp@emtuh%rén%ted E‘j&?@éﬂb 1A% L'i@d irPa ROLf! névlar? hough

u tor 69 r sl
TR ;da‘fererﬁ'sfed e S Sk Fere. BT ot pe,
Wé'P@Q‘?P“%@eﬂaW Proganites e¢l, rathep tara ynuliipotetit fdlfeerelwing ated t o
sefisshogiai bk wedi In atdytjg@crivdndo BefifOgRALBRE dgd. | by
sequentially exposing said first cell type to two or
QD e reaction condjtions; Fb) adding toe or replacing

PVeVeL & MREENG ProRis o (Ugiag PIAgRNTED ARUBliRsR & that kM @8 t he
priegen idiffisrl toedolred disy heenlingtep @spiification bapedip astihescire one
DEtantds ehdi fafeeﬁtﬁﬁﬂ!ettﬂﬁ@ﬁéh'al%&eﬁ;@@mﬁﬂ %ﬁnc@owa'ins hngysaid
potential nodulator; and (c) nonitoring the
differentiation of the first, cell type to determ ne
formati on of the second fell type.



In a second aspect, there is provided a nethod for
identifying a nodul ator of a cell signaling pathway
(eg. a regenerative drug) conprising the use of a
progenitor cell wherein said progenitor cell is
differentiated froma first cell type. In a thir '
FepEetsstfiere i s provided the use of a pr owﬁz‘gc}smoms
cell in a drug screening assay to identify a
nDduIator of a cell signalling pathway (eg. a
re ratlve rug) wherejn s |d enitor cell is
lgn"i“? 3?'%@101”86% 5545 pafe e b %‘@/%’éﬂ ARIYE dEed s a
nsé’t”ﬁ%)@f dresrsciegieinet dsbay . (rgrierput. dwtlivals anodeh epete gfape
Gedelnerstlo@ maithol Brgi pat H'B{&ﬁys ar @émrffélﬁédé@r ‘U&Sur&at t,%ﬁ‘@argf i (@)

Qnrré?ﬁ/ 5 gﬂs@? b@t fﬁg g 0 Qr]‘:zoracel 8!5;?46!“&# ]t;pcg%{tpa for Itver re%ane:aial d

first
di&r r‘mt%)é”erv F%C‘HS’ﬁYdE‘f@W efl gpd %Tefmb‘;‘?“%oéa‘a @ﬂ'ﬂfPChICF‘SW'Ed
exposi ngrgatreenitigrstaycel | type to one or nore,
preferabl y two or nore reacti on conditions; (b)

acing at |east .on
argg E'%%n ‘fﬂnon c%nramf’ i %ﬁ gh 3 8MRRP %'Ff’ 1 f?%"??? E’Jr@%eﬁitm{ 87’Hscel I
ﬁ%l’é?b*%’éFPQWWE%@UW‘WV%XWWF%a%S@‘SmbW” ffrgm self-
chinbiey @nifryohie 8CAduiD Etert 6#116i it thed B Selle GaMHein@ie1R dBdrbaliate up
ROL&RAS fu?tll)er atale V=T Aol d pr@g@gto( &Agr?nﬂ{élre JQ{hélﬁfgretarﬁgeﬂ in th the

di.fferent | | rs

A S A AR P T Lo G
BubrRAUPSid tofsgreet] Taefattort itmguidbpise@istricdiiterbeludEtegiiatiof. a
cell- signalling pathway, conprisi ng t he st eps of ;

ﬁ'ﬁe) prﬁe&vﬁ\gﬁtﬂgfn@ol\(feglnjiethg&s& lJolaE t ﬁg drﬁi‘e% ei n

%@‘E'b“r?a"lpésélPFVSHOHEE%Y%{BVE”H?F%@BW %%Sr %%?&1 9"15‘ ment this is
sebisvrsityichteihips eirp oslisrgd sbleding thest td the lidchriqyiiedeborbadCh or
M ©200£603 58908 dfspiei 4 LidteritiaioR)pratstdl m f&rﬁherorﬁodffﬁﬁl iRei Ng

%o}:o{?ﬁi ﬁh% Q}fergrﬁfaﬁion p‘o‘é&s% ftgﬁﬁﬁ gt Brg%? Bro ?sté:dgp&dt' Lions

genitor ce

%%dwr tqrgpt a*ﬁeewf?f CRISIAE RIFSeRle Fbﬁﬁ*tﬂthene@ameah it mvolves
earidd theorismeongduli stemgsell peul, dleyripn faetk onathul dtvatcus and

§Sges BRRBHRRbAGNS Jst@anaﬁv M@g};@mr@&ac@ @!Eﬁf\eytcglﬁge aH ﬁed c eI |
J,X»}?rﬁ IB %d%ﬁb etEese rﬁ?ﬁgenstmn? ‘i]s Pn]ay E?] uée |ri T\s:sayts \EJIHG ng%l

e ce
PI s ﬁvﬂp@m?'%a‘fq Hralimolepily mog s efarbsigeliorry sereencd o
Feydliy | s whioll uiffadt el tslyealipg| ity toli ffogengurt dod, icamingatopvay .

ekBRpid, nf\‘;@d’l&étf&ﬁ‘ ahsRc£i&E oY Qﬁﬁ%r%ﬁha&lmtan@){whﬁﬁrda}f 4fd0p, f rom
in an.daily state of devel opnent, cells

rn
Qaevempﬁlgm% (oAt e e”ﬁd*%{neﬁartl ally differentiated state
and optionally dm|fied, optionally further
xﬁpééteﬁmmﬁmﬂmnwmetﬂiwnﬁﬁfeeeﬂed for nodul athrs that
i nduce differentiation to a target cell |ineage or
phenot ype: Accordingly; in one enbodi nent, the first
cell type is obtained pr obtainable froman enbryo or
foetus and optionally nodified to all ow
anplification. lin one enbGdirnent, the progenitor
cell ISderivedinilitro froma first cell type by
exposure (eg. sequential eXposure) to cirie or nore
(eg. the or mhre) iteacitioncoridlticMs.




I n anot her ei nbodinent, the cells are- -nonitored
-for cell death inStead of Cell differentiation:
Accordingly, the screen may be a toxieftyScreen. In
one enbodi nent, the reaction conditions corriprise a
screen of otential nodulators (e.g a screen of at
| east 100 potential nodul ators, at .|east |rk(

In gofirsntspest. thef dupratidedsa msthoqfon idepdifying aowtrnpidt r)é?fiUia&F of a cell
si%ﬁ?ﬁfélp%gﬁﬁ )corPﬂrﬁir%Qﬁ’J &K of @%%VF@EI&I& fﬁil%? affirdt 8411 G4, |whe1Tein said

pe'is a self-renewmn steMcell.” The invention
firgrepll typs e |be differangatedSivchscaenidt sl ipy visea progeniter eodl| Hyssequentially
but ar.e.advant ageously colonie . . .
ol L RO AR R RO P o F) B} B Pt o
oné 8Smsrk agaattidnaonkiisdnd pd whith e @rogehitor xd Hapbdeh ep@odd with exposure to

c-Uturirth proCeduree. For, instance, the cells .
onp . G e B CBME SRR o PO B sefd (G fponitoring
thABGGENRRR Jf Dhe RK, Relfl B h&ol delo@liRWWorntafioh HRhdNesHBRE type.

invention cell units can be isolated at any tage of

the differentiation process triggered by the
mn S88UER LAl AEL G bl QTneth88 R SadnBif Mo taGoddibidrWrS. cell signali
we%%UW1pAccording%f; tﬁefeg?s prgvidgg'aowefﬁod ﬁgrsgn e
padieny (ai.rirpgtneritee dfgg campohing the lukdr  riprogemfor calll wheregn said progenitor
ondi.tions: on a.cell . .as descri bed above, wherein cel
wﬁﬁ?&%@ﬁ%ﬁd%@%aggthgpﬁy differentiated are then
i sol ated and used in the Method described for

In !g‘?hg'ﬁ gép;(%{#gegr%%g?ﬂé{gé ﬁlg ElseoJf a g%cgjgnlit%} c%[l ?r{ z? c?rug s?clrelenjng assay to identify

a modulator of a cell signalling pathway (eg. a regenerative drug) wherein said progenitor cell is

differentiated from a first cell type.

Disclosed is 4 method for identifying a potential modulator of a cell signalling pathway,
comprising the steps of: (a) providing a cell of a first cell type, wherein said first cell type may be
differentiated to a second cell type via a progenitor cell by sequentially exposing said first cell
type to one or more, preferably two or more reaction conditions; (b) adding to or replacing at least
one of’said two or more reaction conditions to which the progenitor cell has been exposed with

exposure to one or more different reaction conditions comprising said potential

S5a



Typically the cell units used are m crowni ers which
are_ small enough to be transferred to a HTS
screening systemin |liquid phase and wi t hout
Sitstantial disruption of the cell unit. This system
great|ly facilitates the production of quantiti8s0fiises
dﬁg?g?éﬁtgated cells for screening, and algg&Fﬁgmgetw
up O the HTS asSay. In particular it also allows the
use of cells for 1-i TS without any prior disruption
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a cellular process. In one enbodi nent, the reaction

condi tions include any physical or chem cal nOdiumin

which cells are isolated and mani pul ated but suitably
the re"action condition is a culture condition to
which cells are exposed. Culture conditions inblude
growt h nedia, tenperature reginmes, substrates,



hi one ernbodinent, the cell type is a primary cell

cell 1indQ@ incur deriVed cell line. Tthe tisSue of
origin of the cell type may be selected frbma group
consi sting of brain, heart, liVer, lung, hair, eye,

gut, blood, ear, kidney, skin, tocith, pandeas,
MBWPE63Hone and vasbul ature. I n anot her BREBGEIPHENESS
there is provided for use of a partially

di fferentibted, or progenitor, cell type' The said
cell type may be i sol ated from ah organi sm or
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Is reversible and does not lead to differentiation of
the progenitor cell. The 4 nvention recogni ses that
Metal or adult stemcell rnaterial nay reguird
further differentiatipn in order to produce
progenitor cells, and this can be achi eved by the

nmet hod di sal esed bel ow for other stemcells, such as
ES cells; The invention also prpvides a nethod for
obtai ning progenitor cell dr partly differentiated
cells frompluripotent Dell Iines, including but not



Al so disclosed is a nethod for identifying nodul ators
of cell signalling as previously described, wherein

a- first cell IS differentiated to a second cel
type by nodul ating cell signallind and/or the
expressi on of one or nore genes in the cell. Cel

WPAWAPSHARG and/ or the expression OF the gdifEGERMSPHES
dell can be nodul ated by, for exanple, addition of

bi onol ecul es such as factors, growh faCors,

nor phogens, hornones, receptor agonists and
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mar ker may al so be exogenous, i.e. one that has been
i Bhé @thodieant] id @i tyeisaakinap ofl bt tinein fumbardetsacdihe by
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WMQﬁmsﬁsdbmm a particular cell- lineage or whieh are
eprltepenodified; or froth a different species. A
transgene or exogenous markgr gene with associ ated
transcriptional control- elenments can be expressed in
O manner that reflects a pattern representative of an
endogenous gene(s) indidative of phenotype or
differentiation state. This can be achi eved by
associating the gene with a cell type-specific
pronoter, or by integrating the transgene into a
particul ar |locus (e.g. see European patent No. EP
0695351). The nmarkers indicative of dilfferentiation
trigy be detected by a variety of techniques, both
manual and aut omat ed, including observation uricler a




reporter genes i s observed wherein the reporter
gene(s) respond(s) to Ono or Mire differentiation
states of said cell. 11U a further enbodi nent, the
expression of genes involved is mOnitored no a. gene
chip. Gene expression may conveniently be analgsed

0 3487/9433%4en6, chip or airy technol ogy, witRETEBHRPYRISS
avai l abl e from suppliers such as Affy netrii.
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EREduthiatBriong, Accdiige, patignt i al nmodul at or may conprise an
organic or inorganic small nolecule, a riaturalL or

deﬁ{ vati sed Carbohydrate, protein, pelypeptige,
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The invention provides a method for obtaining progenitor cells qi‘ partly diﬁ"erenﬁated
cells from fissues in developing embryos and foetuses, or inde'ecf adulfs. As Hssues
develop through the foetal and adult stages, they dévelop stem célls which are
progres'sivgly restricted in developmental capacity, ultinrately becomipg adult stem
cells. Thus at any point In development of an organigm, progenitor cells may be
excised from tissues, for instance from the foetus of an animal or a .f“luman foefus
pbtained Immediately following an elective abortion. For instance, cells which
comprise the precursors fo dopamine-producing cells may be isolated from specific
regions of the developing tentral nervous system of the foetus. Sinck cells derived
from foetal material are scarce,  may be necessary to amplify thesé cells. In this
case it Is possible to do this without affecting their differentiation staté by
transforming these cells, for ingtance using an ohicogené such as ;“.—myc. Suitgbgy, the
trainsformation is reversible and does not lead o differentiation gf thé progentor cell.
The invention fecognises that foetal or adult stem céll material may réquire‘ further
differentiation in order to produce progenitor cells, and this can be achieved by the
method qisc':lcf:sed befow for other stem cells, such as ES cells,



nodul ator together with a pharmabeutically acceptable
canter, diluent or expient Al so disclosed is a
partially differentiated cell, which has been
differentiated in vitro fromastern cell and arrested
a&gngwg ??fferentlatlon pat hway- bet ween a stetpn6alliss
erentiated cell type. The partially
differentiated cell may be a neuronal or

haemat opoi etic cell. The pattially differentiated
cell may, be a bipotent cell. The partially
differentiated cell be a uni potent cell Al so
ditschgsiy ple afoﬁéﬁ%sd“%t?ﬁ fPfdé‘ﬁ%'m?gyPrﬁaaﬂamrm&w AP of

aditgdrbiaisl gmalbi ngripgdnhwayinée fcldng g enkeinded welinds 1)
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d)progenltor cel
-in a drug screening

Differenfiation protocols fypically involve subjecfing the celis o a t::émp'orq[fy spéciﬁed
series of apprppriate culture conditions. Cells giving riss to progenitof cglfs may be
induced {o differentiate along a desired developmental pathw'ay using this method of
serial call cuffure. Cells may be arrested af any stage of that difierentiafion prqoéss,
thus obtaining progenitor cells, by interrupting or modifying the series o#'apprcj;pi'iate
culfure gonditions. For instance, if a ten day differentiation protocol cpmprisipg a
series of five cell culfure steps is required fo differentiate ES calls fo mé{:;rophages,
theh fully performing only three of -the steps in this series wil] resyjlt in the f)értia!
differentiation of the ES cells along that lineage "and wilt afiow isolatign bf

macrophags progenitor cells.

The method -described for™ identifying 4 pluralily of culiire cunidltfdns allows
thousands or milions of cell culture conditions and realenis to be fested, in a
multiplexad high-throughput gssay, to determins the conditions necess’ary o achieve

the differentiation of cells.

Also disclosed is a method for identifying
modulators of cell signaliing &s previously described, wherein a first .gell I8

differenfiaied tb a sscond cefl type by modulating cell siginalﬁng and/dr the

expression of one or more genes in the cell

Cell signaliing and/or the expression of the genes in the cell can l?e modulated by, for
example, addition of biomolecutes such as factors, growth faclors, morphogens,
hormones, recepior agonists and aniagonists, lipids, antibodies, dfugs, and the like;
or by addition of synthetic drugs, chemicals, small molscules and the like. Suitably,
7 the above mpdulators are added in combinations, such as from a cell exiract, ffom a

so-culture, in animal serum, or a cocktail prepared in vifro.
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assay to identify-a nodulator of a cell signalling
pat hway (eg a regenarative drug). Also disclosed is
the use of a partially differentiated cell, which has
been differentiated in vitro froma stemcell and

arre .along 6 differentialion pathway betivgs 4
s%’grlﬁ}?%g??g and 6 differentiated celi type ij'ﬁr\g%giaggwi i
scteniiig assay to identify a nodulator df a cell
signalling pathway (eg. a regener4tive drug). Al so

di sclosed is a nmethod for differentiating an
enbryonic stemcell into a progenitor of the nyeloid
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t b priyRiiiehisedpfs] XbRieE abilehdVBRhd s@nlé.or stem del | factor
(SdF); and (b) insulin, stemcell factor (Sdj, TGE

b' Ata 1, pnp2, BMD4 and/or TPQO, and (c?) I L-3, 1L-6,

Thon cpboyimegl/ i8¢ diferegiation of the cell is monitored by observing the phenotype
of the cell or detacting the moduletion of expression of one or riore genes in g call,

thereby determining tfie state of differentiation of said esll. Phenotype deternination
can be carried but by a variety of fechniques, for instance by \;i'sual inspettion of the
cefl units under a microscope, or using hig_h content sc}:.reening and énalysi's
nstruméntation (see Cellomics Inc; www.cellomics.com). ﬁ.\[tx?rnaiivel}r differentiation
can be detected by observing a marker product characteristic ¢f the diﬁare'gnﬂsiltetﬂ
cell. This may be an endogenous marker such as a paricular DNA or ENA
sequence, or a cell protein which can be delected by a ligand, cor}vgrsidn {%f an
enzyme substrate, or antibody. that recognises a piar_tic-ular p'htenotybiq marker. A
differeritiafion marker may also be exogenous, i.e. one that his been ﬁqtroduceci.into
the cell population, for exaimple by fransfection or viral frarisduction. 'Exampiés' of
exogenaous markers are the fiugrescent proteins {e.g. GFP) pr cell surface antigens
which are not riormally expressed in a pa,iiibular cell linedigg or which are epjtlbpe-
modified; or fiom a different species. A frdnsgene or exogenous marker géne with
associated transcriptional control elements can be expressed in 2 manner that
reflects & pattém representative of an endogenous gene(s) indicative of phenotype or
differentiation state. This can be achieved by associating the gene with a cell type-
specific prometer, or by integrating the fransgene into & particular locug (e.q. see
Furopean pateni No. EP 0885351). The markers indicative of dii:ferentiaﬁqh ma:y be
defected by a varsly of féchmigues, both manual and aulomated, including
ohservation urider a micrescdpe, affinity purification (‘panhing’ﬁ, br by fluorescence
activated celi sgrding (FACS).  Accordingly, the present invention provides a rrethod

of moniferipg differentiation wherein the modulation of expression of one or more
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| none enbodi ment, the stemcell id seeded On a
m crocarrier - 4ch as a delatin mcrocarrier. In One
enbodirrient, the stemcell is contained in an IMN
basal medi urh or a Streanline Haematopoietic
ansicin Medium I n one enmbodi nent, in
§M¥Wﬁﬁﬁ1one is used. In one enbodi ment . §%§£8&£%MM@3
SCF, TG beta 1, BWMP. and TOO i s used. Ih one
enbodi ment, in step (c) IL-3 and IL-6 are used. In
anot her .enb re el se

”egarter Penes IS ogseme)eg &7\?{%1[}] e ute}:ﬁager ngz: s()) (ess)ongé)':tﬁ éJP? ?fr%% on
dé@eﬁﬂmﬂqiﬁéﬁ%ﬁéﬁﬁéﬁlnent, the step (b) is perforned
on day 4, In one enbodinent, the step (c) is

Perf QLe gn@mgmyméexp%;a@ﬁ Lfeg%ngg%ﬁmé&g LRk o, @f‘g ne

I nvent i on rinitions ture I ons .As. uUse
h%W%uﬁa“ﬁﬁﬁe¥@?ﬁFVSﬂW?H?%Y@%ﬁEWF?dﬁ@gaﬁ@?%?@“ﬁ@”ﬂhe
eﬁmnpfommﬂidwwdﬁw aBellablg fron peppjprevetsiAfiyhoriixar e exposed
to in order to Pednote gromﬁh or di fferentiation of

i R e B e s i
s‘t’*?“?hr“i‘arﬁ@e %Wf“f"@ﬁfs“‘"&r% iMREoasFiYke whi ch inlay af fect
the growmh arid/ or differentiation of cells. Mre
V\ﬁrahétﬁélrjl aﬁédynemt &end tﬁ\remlcfn%a?cﬁlﬁ‘aréngatﬁrp% £ & %ﬁ&&éby

€E ﬁg h Qcorporated into culture nmedia and
\M%S pF v ence the growth add/or differentiation
of cells.

The inventiorr moreovert provides methods of culturing stem ceils, and fjiﬁeréﬂtiatéd
~cells derived from stem cells in vitro, adherent to microcartiers, such as beads.
Mic:mcarrier culfure has significant advantages, including: thé scale-up of culitires,
and also allows vnits of stem cells fo be exposed io selected cuylture cond'iﬁ‘ons as

reguired in order to obiain the desired growth and/or differgntigtion cor{di;rioqé.

The poteniial modulator may comprise an organic or inorganlc small molecule, a
qatural or derjvatised carbahydrate protein, polypeptide, peptide, g‘ycoprotem '
nueleic acid, DNA, RNA, oligonucleotide or protein-nudigic, aimd (PNAY. In gnother
‘embodiment, the notential modulator is obtained fromi & Igbrary of amall molzcules
with drug like properties. '

Also disclosed is a modulator of a cell signalling pathway
obtained or obtaimable by the methods described herein.

Also disclosed is a pharmaceutical composition comprising the

modutator tégethEF with a pharmaceutically acceptable carier; diluent of expient,

Also disclosed is a partially differentiated cell, which has been

differentiafed in vitro from a-stem cell and arrestet along a Hifferentiation pathway-
between a stemn cell and a differsntiated cell type. The partially differentiated cell
may be a neuronal or haematopoietic cell.  The paftially differgntiaied célf may be a
bipatent cell. The partially differentiated celi may be a unipotent ceil, “

12



Cell Ac.-ell, at referred- to herein, is defined as
the sitallekt structural Li* pf organismthat is
capabl e of independent functioning, or a
S|ngle celled organism consisting of gne or nore
_nﬁ% g 1063 ﬁtoplasn] and vari ous organel | es, pétkrr006/061483
sUPPOURGE! by a sernipertheable cell nenbrane or cel
wal | . The cell May be prokaryotic, eukaryotip or
archaebacterial For exanple the cell May be a

e . an cell.s are i tabl e,
gg%@?@?ﬁe lsﬁ di/a ngp'gtlflyléélalmomamr %a CéclfJt Ural _or
nidiEHPERFIwa Y (Eh 2aRee bRty favicem sy Bt s ppegriter ol
passaging in culture, to achieve desired properties.

AA@& SRGEN:s 'a%leﬁi)%& K ﬁgnt'lf?mgg En%dlgﬁblajf L chel ow, and | S a

t o ent, ot e cel |

otergin v et e i P P Bt & BT R el
t Wﬁ@nfl@?@eﬁ whigh as bﬁwlf@é"lﬁéﬁf?dﬂ@ Vs e 42 2 ft”ﬁﬁe‘% 0
ghimg ardifeentatongbhf-grantias aud coleht sdifaratiad oahiype
themsel ves be multipotent, or nay be termnally
differentiated. bells differentiated in vitro are
cAIFg disalspdoip the e’ B SRR Y2 dHE FFSERIPAI | y by
expudd Heptivrerddaioss taf signmine patiwry éveryerarsraiviidpk)-
pronote cell differentiation. First cell type In one

Aqtg) cfj sc[“s%@’lﬁs th'é gs% off I? ! Srﬁlall%(edllflfer(—t;rﬁﬁgtgd de »@hl el | that

rough cell, .
oh‘a% P%?"d%‘ff%ﬁ%?’feéé’h‘”@? Famef &i3m ol @ ?ﬁff’%edaa R é‘é“fﬁeﬁ*ﬁbaé”bf
gpeehabdized a Gehlcalt anp @ sliffetentizmicthteys ueemgmmcqﬂnrt g ashe
ftb rdéﬁtlfsﬁa%dm&xmabé; s@ngl%lpaﬁuh@,t(e%&ég@@ﬁm@l dfn_fg?r enti at ed

a progenitor cel I n anot her enboditnent, the

flrst cell tyPe is a stemcell, as described her ei n
gbaolisclofiiids smethod bl tlifamgytidiog arf @mbrx@mmme an
b YO Rl GofhiBMoE eel m@lcicdMnsagt| domBisb teelds. oThael®] | S
Q';fucr&!%ﬁ"lei (:E& %tCu&lgﬁr%% M%yocg‘ﬁel‘}“ f f erent I at ed I nt b a
certain Iineage o second cell type before the
-cells of the second ceII type are screened. Thus, in
oM dwvbvodi it the nte,of v lgedatin migtocaragri(ed ype i s
dHufibgHee Richates) bodiRrseanh dmeeblic drpaIdytoexpRgbiagid ed.
ﬁ%%g ntially exposing) the first cell type to two or
, feq three or nore, four or nore, or five or

nore) reaction condition. Sebond cell type In one
ey QEHcIvBats a ffiBodsBe@bdiciglalhadrypoicse @8l | t hat can

%.lnya dichd &Ji %ltv:ff@tg%mmhtg égpo%nm stéfﬁ Q:@thd B,&ebrf mpre,

n re he second.. [
BB Of o i e 6“@%% SRR °°“@§*'°%S K
rypeise Mhivaing egheer edlivitvelp) BEoREFd dtﬁ‘ieﬁ?‘@#?@?ﬁcfeé‘f’@aol han

tah@orfsken® bell GRAck (P end E&Gmﬁﬂﬁ@ﬁﬁl aalefabtorrx:agzp)lbemk/aétm

{ o] n n one
o i RN O R Sl
differentiated cell, which has been differentiated in
Vi dne efibeciant, th etefiicelb sadded pee mingcEer esked adetiiy a
q%;&gﬁgntiation pat hway between- e cell of the ikirst
type (eq.. stemcell) and a differentiated cel
type. In another enbodi nent, the *land bell type LS a
a\:ﬂnp ewbadiriaat, e pgercelie iy At YR besRatfERR AL fve
BB ihde-cnk oflidiig Efhesidreviadiint. egener at i ve drQgi refers
to a natural dr Synthetic Substance which_ acts on
a-stemcell O progenitor cell and is this able to
regenerate or repair a tissue or organ of the body.
' Regenerative nedicine' réfers to the sane, or to the
di sci pline of regenerating tissues O organs as a
medi cal treatnment. Regenerative nedici ne enconpasses
cell replacenent therapies, and/or the adm nistration
of regenerative drugs to patients. Progenitor A
"Progenitor' -or 'progenitor cell' is a cell type
which Iies upstMam of a More differentiated cell, but
downstream of a true stemcell. Progenities are not



HSC is a selflienewing and nulti potent haematopoietic
stemcell and the ES cell is a self-renewing arid
pluti Potent stemcell. Differentiated erythrocytes
can be derived from CF1.1-E which in turn can be
derived fromLT-HSQ which in turn b9h be derived from
B 181958316 Ce| | signal ling The term "cel |l sPHHEPIPHEE3
refers to the nol ecul ar nechani snms whereby cells
detect and respond to external stinuli and send
nmessages to other cells. Cell signaffing therefore
i imerleTeedinend sy (Brinssialonaii 455 ansl ati onal -control s
and mechani sns as well as signer transduction
MR GRaR S Rent, MPGY B, TdMbelef, BMPMRAUPAL ke r ef ers to
any factor that can vat4 the state of a cell,
changing it frorn one state te another. In the
divpreegbodihent, iestérioldind pronl-6 Aedsade freangtherembertivinaifen  of
aBld ansloonakk bragispuaaesses. Mdul ators may inhibit or
prrorriote particular cell signalling pathways. They
may take.the formof natural products or chemcally
é?%ﬁ@?@’@ﬁ“ﬂﬂ%‘?@é@e@%?dﬁéﬁﬁl e, an organic or
"Organic small nolecule, a natural or derivatised
ORERAMBEALR the BT heri@RbYRARY kde, pepti de,
gl yeoprotein, nucleic acid, DNA RNA,
oligonticleotide or protein-nucleic acid (PNA).
NR:oftR esbadigent | tisstardg i pgee g %Y & or ant agoni st s.
Modul ators that are inhibitors inelude but ara not
limted to: nonspecific, irreversible, reversible -
onpet Lt.ht.e. and _nOnconpetiti Ve inhibitors. Mdul ators
ﬁ?%%?%ﬁ?g?témo"gme -%Werd%l ling stimulate or enhance ile
effet of a particular nolecul ar pathway on the cell
an@nitieed ude but are het limted tp: dgonistd, agoni st
mnetics, co-fattors, pronoters and the |ike.

[ifiCatjon "anplification" fefers tgo a, process b
(it GariteEr oA BBsel et e i, Sonb S e e ™
cevitotunert whiohpriim eistrizcestin eiedrd edipased iy Hoaissielpdimptecvgh | n
P difib@htlaton 1R icklisC ahiis) Melt@meB®istio i HEdRAE Sinpbrbture,
| BESGASE @&d&gls', B i rboﬁdmaﬁé binef S FrldFufhich Ykly GfRet

IS may. occdr _mcreagln the rate of | _
phegrpth pogy ?r&ﬁereayaﬁMfﬁ“% d\“ﬂf%?ar@éi-aﬁ% e fpp fofegs 16 gRaply,
Guenipwtitiimahes inemmratddite paurdiediasand sdidh ey Bilyenéerths

REFGEK sHaRe @rpbriklioh BeeMani ng normal |y aaei gned thereto
inthe art. The termconpeund is tided inits

broadest sense i.e. a substance conprising two or
rftstle Acteh M8 Aefemadnto fpeBdis RO AT IRGriEalesheifugiiphigit pf an
ma_eb@isgnl teeg isap@aml pf avapbeient| famtiwﬂ)npbrea(eisme-t_ﬁﬂédsprganism,
dc%{aétiéﬁhgi bf%v\?] bnﬁbra QE&E,&&@,?%SMIQA@@H&LE%@%&, gRblrpure®O
ons [ e.u e or . ‘ .
e o s ghisbe, P Sk B it gy by wakanotc
i aykaryRtie o Pehesbagigsiple c Dr exxamile dhe 8 ingayAbt privkasyotis gl
entaniidlien etk \apee ititiatshe Sespadiaibd iRirein aelis(lS C&llg tnay by natural or
R B ﬁiéﬁﬁé‘iﬂ?%%ﬁ%f%g%%%@_ﬁ A B e
AEEHT. g FISHoFl Eelea 1T 41905 SEEL PRI\ 2 SntRERPbr
ephaibetert; icomultifotenberp canatls of givieg fsariaiibrelthdnaneg eifferbuisted or
pgh type. OISR deIB$%@ Ve differentiated in vitro 1o give rise o differdntiatel] cells,
which may thémselves be multipotent, or may be terminally qifferEntiateH. be}is
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Conpound library A "conmpound library" is a group bf
di verse conpounds that call be used to identity new
| ead candi dates in the drug dtscovery process.
Compound libraries may be generated by arty nmeans
known in the art, inblliding cbrrroinatOia
SFRWPEPYE conmpound evol ution, or purchaseacppﬁﬁ@mm*m3
commer bi al sotirceS such ae Signa Al drich, Discovery
Partners International, Mybridge and Tripos A
Ctﬁ’%ertmre advantageously conprises at |east 102,
rentigisAl 7 iysare gefig whishheve bers, crepted anficially bpexpota sheot e
cielsfte orent rome Rt vetech pwlubie kelhiiferdniatipel at ed or
Unrelated'in structure or function. Mdul ati on The

S, use 0, S| nif, ap. i ncrease and/or
dHFLR o BmbSnrcie 31 5 WRe bt e e
o deNeyt 'Fse‘h Wﬁugfg &plle didsipsy %P&ﬂr fiffgrertita des abwitd range of
| spedaiasicay@ens Lxipsreaaddiend i ke CHIems iy eaes less
%Feﬁ@a%dQ%n a%deH'&c@Eeﬂprer&%ﬁ@r ént%gigle}'ﬁl %E fi B{ c%? %g’ is g

haracteristic, “funct even cau
é[] ef&}‘ eft esf?ﬁea AR heoyy HP %?ZJE? &k MaY |bf '8k SXa{HRF: cﬁ‘
[soRIRRE stemiasll obse adeiddten colhi The cell db éheafirtriyisutiaydost 0 a

Cdﬁlle}ent:a@dalﬁfmaetfertﬂiﬁ ifebd b R Eeddhd 6ASHRShNE Ith'éd%ﬂs dute are
%Q&onér cgﬂ alreosbregﬁe%b' 'f'hbé ym o§§ g%ﬁﬁuf en? thedlerg ce {ype is

uri cy,
rdEf&'ﬁ ef‘u’“b’ﬁ sechid %‘%‘ (P8 b}b ?@aﬁaﬂ ﬁea;rﬁeafen*@@ssww) i first
(Galéiymﬂa‘rddwq amigre (Bgt ttek onmorpyr fodresr mofep brokiva gy more) reaction
tchaegy | ption, translation, catalysis, synaptic
transm ssion, vesicular transport, organelle
function, cel | cycle, metabolism proliferation,
Fetangi ok byrer dy et qrkpYBRIL i eAsatc e typéh ey cangesive
ciffpregtisil o jt camott rhewdisgit anghoref Thdresdd raé ;&Sﬁ@?ﬂg mord t

l}{ﬁihéd ;Atr@fk%@o&fensc@beln%ecdﬁ'ﬁ' tﬁdﬁ tﬂ@ﬂrsth:%n gJ na Q€
I vl ded ,and

PR it e i P MY o iR d.@%&“éﬁ*’%ﬁf i Fe s |
@ﬁ?&egﬂateﬁ dhap fheerogemitor egliclf ophrambadiment ti |seqsmci ¢ell hbphEees .
qartialy ¢lifbenmipteacel; @lhlcs hanisber aabrehxe:kdd it itrd i @R st B ¢

Itgae EReTatY=Tad Al&gtme&%ﬁ%on%wa . g,'..leh gﬂfé Jr{gpw?
T 3 g etset B §%¥*? r et 918 S50 B ant

@@PISalﬂs“ wihedarpet@pltthernohype.pot ential to differentiate
intO any type of somatic or germcell found in the

%E%@%ﬁ@é mémﬁbsor cﬁ-ﬁinyrgéjéﬁﬁ ‘Fe?gn%‘ﬁa%% drﬂ€¥eff be m%e'{ﬁ“t Iag%t ot

t ot
6¥“¥‘Ft"i TUBFR1OD WPIE EEROTp T BIFT 58t & rrogehionel encis fhemebiz el |
reyeweratebr fepaiadibsuray orghnfof G dbdyl Regenknthe nicas’ T{dﬁsﬂmo ne,
et sepie0bakl He Qﬁbpﬁlel of ré‘g%l‘iératﬁjy R@&e&-%ﬁ' org%ns! mé?ﬁcalt ag,

neans to i uni t
ggatllr{g'n? q?eggr[e?atwe’ meciS icing enccmpa?sgs 8%! ra;?zicerg%t %Faplgs §8ﬂ‘ﬁfen ce
8?3 agmipigirpfign @mswqfaﬂmugs@ Pafigih the cell unit has been
exposed. Thus, a |abel may be a group cif 14be|s

%Qmé@l q@?roaémt& SP&GIehitof cfﬁluihg%lt g&i Wi Lj,s-ﬂ,eg Wt beI

egi,nni ng e ex - i"ch
Reeriri sl 1 4PYHBTEE oih s SR a"a?qew@rs 0t
&aically raepriples e jorg timwbrifcdnetdi casc edel trugnitemi @l eposiett; or
SdvaRbrifentsl Pbsitidl sonad nnne,é BEEH Eh@id oﬂada.ln Ghls aiolr eéé&c& BRy-E
g
S Bt B8 AR B R P U St e b b
| ocation or the identity of a cell unit at any one
time, or assigns a uniqus identifier to *cell unit.
Exanpl es of lapels or flags are nol ecul es of unique
sequence, structure or nags; or fluorescent nolecul es
or objects such as beads; or rdiofraquebcy and et her
traoSpondert; or objects with unique Mrkings or
colon's or shepeS. Exposure to culture conditions A
cell is exposed to bulturp conditions when It is
placed irt contact with a nmedium or grown under



Pool rng The pooling of "'one or nore groups of cell
units involves the adm Xture of the groups to create
a single group or pool- which conprises cell units of
nore than -one background; that is, that have been
exposed to nore than oke different sets of
SUF 2007%338oNndi ti ons. A pool may be subdi vi dBEVFEIPIEHMES
into groups; either randon1y or non-random y; such
groups are not thenselves "pools', for the present
g%ﬁgoses but may therhsel ves be pooled b

F Aatitreiewing grd mylipaisnidaghateolcixgirss tal énd the B5 tdlldrent
Seff-genefinge aHdt piurigoté] kel deil. Onereniitad erﬁtab@tels @8n 6 bidived
g’Fo%F*ﬂJ @ﬂﬂcﬁ:mu}n rﬂtﬁg’s Hérﬁ&c?ﬁdn@ﬂl’ %(.;ew cqn be derived
|ntqgc ﬁ%get erein to denote nu t| cat 1 on of

Shber s MAthout differentiation |nto di fferent
ceII tyPes or lineages. In other words, the terns

ctwno&:@auiﬂgr SRS Rrrfi belVdighaliey” 08tkis tmméb,%l&;ulaxl Fhe@ﬁﬁsms
n
! ggé@ﬂdeteo? ﬁr?cl J‘egp%ﬂé‘w gﬂanlxa?ftﬁl%ﬁi aﬂ‘& gengpr%FéaBPs (o] ether

Lﬁe % ErlLalarrilg; st Tese PGS IRETERIPT, RGIpIgIofh aonircls and
denrbdnispeenwell af sipmal tEanedicliontmyepimnistng g di f ferent cel |
type. Fel: exanple a bipotent pl uripotent or

t,0t el di.f feren nt o al
[gl)t?df.ﬁ?og (neljtﬂ% e modm&" Bafers 0 an actor h Fhs lsﬁa‘%; é)F %f?%
SrangRg t Siong étﬁféﬁ%l@"ﬁ’fhef he r”éeoffo"fé"l"t?éfhﬁ efwnﬂon thig refers to
'nehicfibtion efdell signatiing pga:ameal Mydulagfremasy ithibitoh@orAte periictit On
Q;Eﬂ & rﬁhﬁd}% PBPk e @d?rh |of :‘]a}(d?ﬁ pﬁoﬁ&@ ofi‘ che%ﬁc%w

S % k effn d cell 9. 0
yn ess 810|F%l es b{?f ﬁlgtorgﬁmg F dtagéganr smali molecuie a
tnua%zﬁ% @r fﬂﬁrerﬁf@ﬁ«i icaibphyerate\pesteith yoolyprptiden théptide. calYdoprbipipe
magkeic ady ONK, RI0A, aiﬂ@fnh@é’otlﬁmﬁrWr@exﬁ—ﬁkdmctay&ﬂ §PI#A) OModiilators
%H rlrmd!je gg{amﬁs l:ry mgﬁ % %JLHHI‘%. @(Qtpgré ﬁ%dol%r?ndude but are

I ati

LI B i D etk i roese
irghdhiter. f Fedulsiersi that intomate celbfignaling slimulale ot bkl éwtaff of of

& fRRIeN ngReuIR hatiwdy OF the BRI 4t oo tut &r B lirhifeR : agumé}{s
dgyeh FRIENLALLY. B5100ed GaLLVAg, e 0. 2 ThyboyTe

com ng genic precursor. (De-differerdiation
may be follomed by further differentiation to revert
tPonpiifiention i"gpliEhtic@hlefersitty @ @roces by ahifruantifvesasecie paniipe:
: [Ophlmﬂae&oiﬁgﬂél Ee?!uléﬁcggrﬂanematokl Eéﬂm&l iﬁ‘&:@%@@ Qécgrg:y !rggartlcular

%@Ef@é‘?‘% ot tPF ffer en {“”8?13‘”& @%J"H’Ffsé“ %%ﬁi“ C‘T‘f“ée %*8"‘
| T8 navy qecqmw éfﬁfeéS'a%th Rig <of drieEfiemneri sapvivel o collvgn ahe
pestdni.cul ar pathway or |ineage. State of a cellular
process The state of a cellular process refer io

el l.ular proCess i s occurring dr no and in
aiebdia e SrbhvBh BaBed rarin Sorbriera uih o
w@}ﬁlfm*ssismeag@r@ﬂm int ﬁatar’fc*&el tamapongnc@mﬂes ydedFofts éboacmsipl er
aergelileubadibdhntd esmitbih@ttv®Br PRt WBYentsNinds *@@'pfﬁporﬁﬁﬂé be

:r{&@l 1Frd }{1@1?(9% %ﬁty M&te%&gﬁcdﬂﬂﬁye%e‘?mé@%nﬂa nyinti,]ucirréJ mesxlle a

S or co
§?°beﬁ'§?ﬂ<vwga"é@‘?t%aﬁ%fﬁbw§a réf‘}ieé@d YA pradereEet a
¢humaaﬁé1ﬂ§hﬂm1sb¢rmmwenzmnﬁsmﬂmmwmmenmmﬂnaﬁﬂSS-ﬁbne
Axaﬁ\gﬂae pblﬁ:e idBIChiRlcl  8Gdsd 2N BRORAGREE S A sGRMlecular

REE Smleoe it _a pblyPeptide or an 'RNA gene product.
ﬁs ed Nherein, a gene includes at ieast the oodlng
sequence Wi ch encodes the gene product; it may,
optionally, include one @ nore regul atory regions
nepessaryTor the transcription and/or tranal ation of
t he codi ng sequence. Cene ProduCt A gene product is
typically a protein encoded by a gene in the
conventional manner. However, the term al so
enconmpasses non- pol Ypepti de gene products, such as
ri bonucl ei c acids, which are encdded by the gene.
Nucl ei ¢ acid synthesis Nucleic acids may be

r



Mor eover, nucl eic acids may be produced b bi ol ogi Ca
replication, such as by <cloning and replication in
bactefiat or eukaryotic cells, according to
procedure's known in the art. Rifferentia
Expressi on Genes which are expressed at different
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A maj or application of cell-based assays is in
toxicity screening.14 crucial Of of drug disboved
and devel opnent is the screening of drug candi dates
to elimnate donpoundt that will cause tide effects.
However, current netnodol octies are- |argel
VE2EHEdt%e, and in particular the use of dﬁ&ﬁgmmmmu%
nodel s for toxicity screening is expensive and
time-consum ng. In addition, aninmal nodels can De
Unreliable, |'ebause retults in these nodels do not
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mar ker such as the fluorescent proteins (e.g. GFP;
YFP tcl), 9r cell sUface antigen which are not
northally expressed in a particular cell |ineage or
whi ch are epitope-nbdified or froma different
species. A transgene O exbgenous Marker gene Wth
WOHEEPWd transcriptional control el enent & EEFg@04483
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all of which are ihcorporated herein in their
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Gene Produst A gehe product is typically a prolein encocje,q by a gene in the
conventional manner. However, the term also encompasses non-polypeptide gene
products, such as ribonucleic acids, which are encoded by the gene.

Nuclei¢c agid synthesis Nucleic acids may be synthesised actording to any
available iechnique. In one embbdiment, nucleic acid synthesis is automated.

Moreever, nucleic acids may be produced by biojogical replication, sucli as by
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Progenitor cello include all the cells in a |lineage
of differentiation and proli eratibn prior to the
nost differentiated or the fully nature cell.
, I ceording to one enbodi nent of the present
inventiOn; a distinbtiOn is drawmn between a 'stern
13007045 a ' progenitor cell. Stemcells aFer/GB2006/004483
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For thi S reason, alternative approachesio exploiting
stern cells for therapy are being considered. As
descri bed herein, nethods are di Schmed for the

di scovery of cdrupounds which may be devel oped into
drugs (eg. regenerative druds) that cause endogenous
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In addition to the adult stemcells there are

numer ous types of progenitor or precuraor cells, as
descri bed herein. These are cells that are partially
restricted in their differentiative potential and
occur in probably all of the tissues of the body-
WO07/088E capabl e of differentiating but dFf¥eF204eigHEs
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Progenitor geli

A brogenitor cell is any somatic cell which has the capdcity to dédemte fully
differentiated, functional progeny by differentiation and profifération. Progenitor cells
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pronotes the self-renewal of stemcells. One ‘such
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The factors that have been Used to induce directed
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However it Is not only the sequence and duration of
the varioui Steps of. the series of addition of
different factors that is inportant in the
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*ariety of mctocarriergyis available, ranging in
shape- and size and made of -different neterial k

M crocarrier -beads nmade- of polystyrene (Biosilon,
Mune), glass (Bioglass, Solohill -Eng), collagen

(Bi ospheres, Solohill Eng), DEAF sephadex (gytddex-1,
Pharni aci a), dextran (Dorrnacell, Pfeifer & Langen),
cel lul ose- (DE-53, Whatman), gelatin (Gab*, |iazelton
Lab), and DEAF dextran (M croctex, bektran Prod.)



Cel | ex Biosciences), arid glass (Siren, Schott

d assware). these barriers are variously suited to
stirred, fluidised or fixed bed culture Syatens. As

the Physical properties of carriers are well known it
is -easy to calculate the nunber of carders used in

WP 289796B1rent . Some of the carriers descr i HedeRfity/004483
many besi des are available as dried products which -
can be accurately weighed, and .1 subsequently
Qﬁﬁfared by swell'ing in Iiquid medi um In additiod
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Menbrane culture syste have been devel oped where a

&gr meabl e di al ysis menbrane retains a group of cells,
b sypipBYIsathAvE Rean fayised Tl differentiation pistermielit n vifeaes t o
eotaiea Mgti-stge eeteguied) i wiicht theepridireetiuarod the Wirbtis steps, as

i G:@:U&%é gﬁ%ﬂoﬁ:gy Sﬁh& va‘FsHusté’ﬂé ér@ IFEBBMr@WGF inQ:firge Gakt te{ éldges

g R R

PR G hr SISt frieed SLyuPLine AP ranprbre e
gqumnangqc@egl@n@ fror repe ES cells: 1) undifferentiated ES cells were
expahded on gelatin-coated fissue culture surface in ES tell medium in thg presence
of LIF ; 2) embryoid bodies were generated in suspension cultures fof 4 days in ES
dell medium; 3) nestin-positive cells were selected Trom embryoid bodies it ITSFn
medium for 8 days after plating on tissue culiure surface; 4) nestip-positive tells were
expanded for 6 days in N2 medium containing bFGFAahinin; 5) ﬁnally the gxp‘a'nded
neuronal precyrsor cells were induced to differentidte by withdrﬁv}\(ing bFGF from N2~
medium containing laminin.. '

In a sepond -ekample-of serial cell euliure, Bonner-Weir et al. {Proc. Natl. Acad. Sci.
(2000} 97: 7999-80047 derived insulin producing cells from human pancreatic ductat
cells by: 1) selgcting ductal cells over isiet cells by sejective adhesign on 2 solid
surface in the presence of serum for 2-4 days; 2) sullssquently withdli"awipg serum
and adding . keratinocyte growth factar to select for ductal epitheiial cells over
fibroblasts for 5-10 days; and 3) overlaying the cells with the extraceliular fatrix
| - 1 - 3

preparation ‘Matrigel’ for 3-6 weeks.
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Cel l ex Biosciences). Cell encapsulation in sem-solid
matrices has al so been deveki pad, *here cells are

i mmobi |i sed by adsorptidri, coyal ent bondi 6g,

cosdl Wking of entrapment-In a polyneric matri X.

Materi al s that have been used include gel at
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w@mghma@%d&mgﬁ@ﬂygakMy assetlatecl with a particular
cell group. A second nethod woad be to serially
condition -cell groups in a nuMder of foctors. Using
city-forrmul ations of tell group growh substeates ea
an exanple, this nmethod would involve firstly
partially swelling the substrate in a solution.
containing d first factor and subsequently further
swelling the-sanme in a solutiop containing a second
faetor, resulting in a suite-trate to. which both
factort have beCorne asbogi ated. By devising a
Systematic protCcol of associating cell giilups with
di fferent conbinations of different factors it wll
be possible to sanple the effect on the cell group of
any conbination of a set of fattors.




Regardl ess of the nethod used to condition cell units
Wth feCOs, the factors are taken up by cells that
tornprise that cell unit. Factor |eaking into the
grciwh rhediuin are diluted to such an extent t hat
their concentration falls bel ow physitl ogical %

ME) 8763314 i mi t s and they have no effect onPaH{B2006/004483
additional cell groUp to which they are exposed. The
di ffusion of the factor out of e.g. the substrate
formng part of the cell unit is governed by
geomarmatveriables ic#ssas cifaee nat ure and di nensi ohs OF t he
mai eri al ,- the nean pore dianeter, and the nol ecul ar
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Bheforasiitates bigh spda-igip | didssediotublee] byrithetiot Thres, ipslymeriséor m

Qﬁh}anymetaﬁepwﬂésssﬂeaamtmm Q% dRks. cel | uni t's)
es-each cell unit constitutes an easily handred unit

that can be exposed to a
Some cell types; such as bronchial epithelium, vascular éndothelium, skeletal rmfscle

ard neurons require the growth substrate to be toated with blo}oglcal proqucts
usually extracellular matrixmaterials such as fibroneciin, cgiltabeﬁ, Iam§nin, polylysine
or others. THe growth substrate and the method of appligation (wet of -pix"y—poaténg, or .
gelling) can have an effect on cellular gﬁfocesseé such as the growth and
differentiation characteristics of‘ cells, and these must be detdnnlineé gmpirically as
distussed dbove.

Probably the most obviously important of the variables in cell culture is the choice of
culiure medium and supplemenis such as serum. These provide an agqueous
compartment for cell growth, complete with nutrients arid various factors, some of
which have been listed above, others of which are poory defiied. Some of these
factors aré essential for adhesion, others for conveying informdfion {e.g. honriones,
mitogens, cylokines) and others as detoxificants. Commmonly used media include
RPMI 1640, MEM/Hapk's salts, MEM/Earle's salis, F12, DME‘MIHZ, IJIS, MCDB
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variety bf cell culture conditions. For
sin-roll-city, in this-discussion we-will aesurrle
that cell groupings are produced by growing cells in
m crocarrier culture, and the-terns cell unit, cell
%& col ony and bead are used i nterchangeabl Y
B331§ ng ' Met hods desbribed are equal [{!/652006/004483
applicable to any cell unit. A particularly efficient
met hod for sanpling a |arge number of cell culture
canditions is referred to as Combinatorial Cell
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sapling of many different conbinatioris ofl cell
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handl ed in bul k. Regardl ess of the preci Se manner in
WAYES the eqilfrulus F?Fd@?"sd%lﬂlm@t'j? BUPEME SR FPTVBR S firgired
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bk R CATPFS BrED 65 YGRS GRS PPy
triakard strongs hasgieprediscyssapaiege.al | possi bl e conbi nati ons
O i nkage between chem cal buil di ng bl ock groups
(see for exanple: Conibinatorial Chem stry, Oxford
Uni versity Press (2000), Hichamferinin
(Eilitor))..Splil-pool cell culture can be repeated
Over-any nunber of round8} and any anber of
cOnditions Can be sanbl ed at each round. So | ong as
the tanper of cell unit (O colonised beads in this
exanple) is greater than or equal to the nunber of
different conditions sanpled over all rounds, and
assumng that the splitting of cell units
OC. curs-totally randomy, it is expected that
there-wi Il be at |east one cell unit that has been




whi ch can be sanpled using this techni que include
cell type, cell grouping (e.g. , mcrocarrier

culture, cell encapsul ation, whole orgeniern), growth
piubStrate (e.g. fibronectin bn nicrocarrier),
duration of cell culture round, tenperature

WORPYOEHES cul ture nmedia (including differ BRY/GB20067004483
concentrations of constituents), growh factors,

condi tioned Media, co-culture with various cell types
(e.g: feeder cells), animal or plant extracts, drugs,
detmetion ofiieflenitsc chemical s, infection Wth viruses
(mcl . tranonenic viruses), addition of transgenes
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geeding on the carriers, the daughter celfs will attach on the. same cejrridr and form
part of the sare colony.. In general, ive-adherent cells do not readily dissociate from
tieir growth substrate, .and so the infegrity of the cell cojony persists despite any
mechanical manipulation of the carrier, agitation of tHe culture. medjum, or transfer
info anothef tissue culture systern. Simifarly, if at any timF multiple carriets are placed
in the same vessel (e.g. beads are pooled) then thére will be rio substantial transfer
of ctlls frorh one bead to another.

Che ad\gan’fage of growing cells in uniis or colenies is that i a unit is placed serially in
a sat of different fissue cyliure media, then all the celis comprisind the colény will
have been exposed to the same series of culture conditions, in the same ordér and
for the same period of ims.

Another of the advantages of this method.is that fissue culiure can be minidgturised:
relatively few cells are required o colonise a micrdcarrier bead {see below)

cotmpated to even the smallest issue culfure flask.

Growing' cells in units that are not necessarly themselves adherent fo the tissue
culture vessel has the further advantage that individual golonies can be rermoved at
will and tfansferred to a different culture vessel. This s partictdarly importaht in ke
present invention as it allows for the transfer of differentiatell cells comprising
progenitors fo microtitre plates syitable for drug screshing. Thus the ;irog_erli{ors can
be prepared in bulk - such as by a method previcusly detentiined Using the
technEqbe disclosed in WO2004/031369, and thén the same cell Lmit\;; ’gransféi'red
essentially by fiquid transfer info the HTS platform, This (i} greatly facﬂité’{es the HTS
pracedure, (i) maintains the 3D (multi-) ceflular organisation of units which may be
integral to further differentiation, (ifi) and obviates any dis{socia'tion oF cellular
ordanisation which may in itself cause cellular differentiation.
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, desired culture conditions; (b) subdividing one or
nore of s'aid groups to create a further set of
groups of tell units; (c) exposing said further
grpups to fin-filer desired culture conditi Ons; (d)
optionally, repeating steps (b)-(6); erd (%g
WOSMILEREY Me effect on a given cell Unit oOfCHGHE006/004483
culture conditions to which it has been exposCd. In
another enbodi nent, the culture conditions required
partially or fuIIy differentiate the first cel
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m;cronrners is available, rangmg in shape and srze and made of different matenals

Mlcrocamer béads made of polystyrene {Biosilen, Nung), glass (Bioglass, So|oh:ﬂ
Eng), collagan (Biospheres, Solohill Eng), DEAE sephadex (Cytodex-1, Pha‘rmacla}
dextran {Dormacell, Pfeifer & Langen), cellulose (DE-53, Whatman), gelatih
(Gélibehd, Hazelton Lab), and DEAE dextran (Microdex, Dektran Prod.) émohgst
others dre commercially available. These carriers are well characterised-interms of
the speciiic gravity of the beads, the diameter-and the surface afea availablé for cell
growth, In addiion a number of porous (micro) carrigrs are :%vaiiab!e with greatly
increased surface area for cell growth. A further chatacteristic of these porous
carriers is that they are suitable for growth of both anchorage i:!ependena; cells, as
well as for suspension cells which are carmied by entrapmént in the network of open,
interconnesting pores. Porous cariers are available in materials such as ge'llaﬁn
(Cultispher G, Percell), cellulose (Cylocell, Pharmacia), polyethylyne (Cytoline 1 arid
B, Pharmadcia), silicone rubber (Immaobasil, Ashby Sclehﬁf}c),: collagen (Mic_:("csphere,
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cell s adherent to or bciunded by a solid substrate.
The solid substrate nay be a mcrocarrier of bead.
The solid substrate may even be a well O

medi ur h- pertheabl a barrier. In tine enbodi nent, the
culture conditions are nedia to which he cell is
MPOYAE315ui t abl y, the media contain one oFCHEBFRE/04483
speci fic agent which influence a cellular process.
The cell culture conditions may conprise culturing at
one -or MOM speific ternpeeattlires of partial
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cul ture The purpose of performng spl
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means, for iristance |abelling by RFID, optica
taggi ng or spatial encoding. Robotic deVices capabl e
O determning the-identity of a sainPle, aihd
therefore partitioning the sanples according to a
predet erm ned protocol, have been descri bed (see
torhifinatorial Chemstry, A practical Approach’,




Anal ysts and/ or separation of cell units Foll ow ng
each round of cell culture, or after a defined nunber
of roundS, the cell units can be Studied to obseive
any given cellular proCes that nmay have been affected
by the tissue culture conditions. The exanpl es bel oW
FB20P19688e rati ve arid nbt intended to |in ECTVRBXEHBHE
of the inventign. Follow ng each round of cell
Culture, or after a-defined nui'dber--of rotincis,
the cell units can be assayed to determ ne \Wet her
tET Bphiptisaterdvisess araftemyliesariges worhareelitalid for susper(sion
peel asfiehadpias culifi sgst@n [Tebe mrbbeyed by a vari eW of
techni ques, for instanthe by visual inspection of the
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such as Clred4cent protein (GEP), can
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(FI SH), DNA sequenci ng, and ot hers. Phenotype
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antlbody that recogni ses a particular phenotypic
mar ker (For instance seezfppendi x F of Stem Cell s:
Scientific Progress and Fhture Research Directions.
Depart nent of Health and Human Servi ces. June 2001;
appendi ces incorbCrated herein by reference). A
genetic marker may al so be exogenous, 4.e. one fhaf
has been introduced into the cult popul ation, for
exanpl e by tranSfection or viral transduttiom
Exanpl es of exogenous markers -are the fluorescent



Mcrocarrits A variety of ulicrocarriers are
avai | abl e, ranging in shape and size and Made of
different Materials. By way O exanple, the

m crocani er may-be a porous mcrocartier selected
fromthe groUp Consisting of Cytopore mcrocarrier
P& 798338t opore 1 nicrOcarder or a Cyt opofel/9B2006/004483
mcrocarrier), a Cultispher mcrocarrier, a

l'i 7uftispher-0 tnicnicarrier, a Cultispher-Q.

m crocarrier and a Cultisp her-S ni ctochrrier, an
1 I8 SPYerngt PY Beraetyoviah es E!’F nayrentng Aigepingr f the material,
thiegnezo arridemeteq aBi the molebudar oeRght dnd toncamretica of th fActor.
%Gblﬁ%@ eM:n‘ ﬂéc@&s@ﬁfafa&blefeiea@caﬁ\@é! n‘@gsuﬁe Bfsical

ocarr rocarrier
SAn B ol T8 SRRl s e of Ploted é{'e@gﬁd@ale vy,
EPlegert xassayy rsuefytaédfé& Braal dechcaRreie QIR Givkdsan for
necst@pis Btt@s., a Bi ogl ass m crocarrier, a FACT Il
mciric- riet or p DE 52/53 mcrocarrier.
?{Iﬁ%lpocarn er culture has significant advantages,
frafory serrc v EedlS of cultures, and al so all ows

units of cells to be exposed to sel ected cultUe
¢mﬂwdntmrfmhaﬁada@§yas 8 robRmOh Sl @Bl dulyroRbriqllest 15\%1\:!#@%' red

}%ac e:ﬁ%% OJnP] ngglﬁtg " ?é]td'iﬁ%hllt qn &oﬂ‘lg%stsfbgnt% ?ﬁe&nnme by
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P%WP*?%@BW&W N Gy thg FSP T S Dol Fﬂehf@ ergfich
Bepiscs ofefpmicatioro rof diosee| ewlfurec rosiions] ik icorgpie  mmil-eaqe| ar
BBtddlieeSs Whit fEasﬁ:!edﬁS;iréc%E C m&%g%us@t e rculﬁ.ilﬁf an@ﬂons

cle |sph r Lo a t
ﬁgﬁﬁ;ﬁ E)tcﬁdﬁz"eh{m’?ro %II rmagea | Cal éjeérades"ﬁ% gﬁ? &'
difé’l"’&f’lh?fe‘vpeéc’“a pr ocess whi ch yields a highl y
cross-linked gelatin matrix with high nechanical and
tH8piEBbor i dftlki ty-. Wien used in ceH dultures cells
can attach to both the external and the internal
surfaces of the matrix. The increased surfade area of
Brierapheuttiion elsye eHle fo e subjetierito graotiss of ¢uire Fandifienstands s
afpbastdesd sdrigs dfagenedd duurk MettiBEin b BYsera®y and highGodiBivei X

Lesiah Ly id tion capabilities. An
add|tlﬁﬁa%sgg%gﬂ%gpﬂ‘dz?g&g%uct is that the

matri x can be dissol Ved with proteol ytic ergynes

Fresfirtslepd splivpaches rdirnedsip fomy cof unBelubriiculaf thicrastnbios!
A3 s aaiDdl ubil sonstitutes an -sasily handled unit that can be exposed to a
variety bf cell culture conditions. For simplicity, in this.discussiort we-will assurrie that

cell groupings are preduced by growing cells in microcarrier culture, ‘aqd‘ theterms
cell unit, cell gioup, colony and bead are used intefchangeably. Howevér, the
mg’thods desbribed are equally applicable fo any cell ynit. A parﬁcu]éxrly efficient
method for sampling a large number of celf culture cpndiﬁor’is is rqj:férréd to as
Cembinatprial Gell Culture or split-pool cell culturs and in ohe embodfr'nent involves
the serial gubdividing and combining of groups of cell upits in order fg sample
muitiple combinations of cell culiurg conditions. In one asp{aci bf the invention the
method gperafes by taking an thitial starter culture {or different s’tartel' cultures) of cell
pqi’&s divided into X; number of aliquots edch containing multiple beads
(groupsicolonies/carriers) which are grown separately under different cujture
conditions. Following ¢ell culture for a given time, the cell units can be pooled by
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In one enbodi ment, the mcrocarrier is a CultispherrG
mcrocarrierr. CultisPher-G has a Particle dianeter
of 130-380 pin, a volume O 12-18 n-11/g dry, a
density of 1.04 g/nl with an average pore diai neter
of 20 pm In order to A-epare and Use Cpltis
WOSPBEHFHS ers, reference tan be made to f.%"‘f%ﬁ?mg?”%“g:‘
Ri oted?. Bioeng. {2000) 68, 1 p69-70; Brit J. Cancer.
Stipp!. XXVIIl, 5-78- S82 (1996); and the
manufatturer'S Website at www percell.se. Cytopore 2
EerRRinngcad ity {0y besgbram fe ckfioreat plideatss This @ogh oall ttreaetphte
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prePaiite a@menditg e KOkt opore m crocarriers reference is
made to intel- alia Appl ied Mcrobiology and
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tultarste be iapgatécherendng nottar of reursis,f and rmomieberudf tandigons
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sampled cver all rounds, and assuming that the splitting of celt umts occurs-totally
randomly, it iz expected thaf there-will be at least one celf unit that has been cultured
according to each of the various gombinations of culturé conditiopns sampled by the
experimenf. This procedure can be used to sample grbwth or d'rfferentiétipn
conditionts fof any cell type, or the efficiehcy of biomolecule pfoduction (e.g.
praduction of erythropoeitin or interferon) by any cell type. Betpuse iﬁé procetiure is
iterative, it is Ideally suited to testing multistep tissue dultyre protocols - for instaince
those described above in conngction with stem cel| differentiation, The variables
which can be sampled using this technique include cell type, ceii groupirixg‘ {e.g.
microcarrier culture, cell encapsulation, whole organism), growth ﬁuﬁstl‘a'ie (e.g.
fibronectin bn microcarrier), duration of cell culture round, temperature, different
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The stemcells or partially differentiated cells may
be exposed to a potential nodul ator whilst still
attached to said mcrocarrier. The invention thus
provides a nethod for using these cells in HTS while
still attached to the niicrocarier, such as carr)é g
OYR 206955318 r ansf er dt eps by Using robotics. FHEB2006/003483
differentiated cells npy be isolated by ehzymatic
detachnment fromthe mcrocarrier. The differentiated
cells may be isolated by digestion of the

i it oedin ringudingt Higerent conoetwraipis oh eoristiveats). | mowindaptotse
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pnapalga id.q RNAN etripie | Helix), viehdogy ibiitadineble toaset dfeorpaisde)r S.

ﬁéﬂ[,?ﬁ,tdrgﬁ_c&gm&dﬂgnddﬁ%&tlty or call culture history
of a ce unit When handling | arge nunbers of cell

units, their identity anci/br cell culthre history
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i nst ance S eot 0 of ce {]} cuI ture
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ecuturec IOns 1's somet rrEsreferred
to as cledonyolutlon of trip cell culture history.
Om earaiberh etlbagfmedi the) dubirss cpgrditions redviedd delphrtidini ¢fs fulnd
| diffeteRiiate 08 REQEEybe A6 memeaﬁf@.@ W thetiddadRbrisihh @b ls@hd of:
U(%B' pﬁ‘o%;idmb’gg%l ée &%roqu of ceql ‘?srefag{ éc}?ﬂ%gsrpagtonte Qremopeet%isr,] gr|1
gxposing said groups fo desired culture conditions; (b) poolmg two or more of said
groups to form at least one second poot; (¢} subdividing the second pool to créate &
further set of groups. of cell units; (d) exposing said further groups fo delsireci cdl,ture
conditions; () optianally, repeating steps {b) — (d); and {f) assessing tHe; pffect on &
given cell unit of the calture condifions to which it has besn-exposed.

Sujtably, cell units that are partially differentiatet are isolated *ancﬂ used in the
methods described herein.

Suitably, cell uhits are labelled and the label(s) reflect{s) the t;'qltunfa conditibhs fo
which the celt unit has been exppsed. The label may be spatially encoded. The
label may be selected from the group tonsisting of a virus, 'a"n: oligonuclestide, a
peptide, & fluorescent compound, a secondary aminé, a halocarbon, a mixiure of
stable isofopés, a bar code, an optical tag, a bead, a quanfum dot and a
radiofrequency encoeding tag or combinations comprising at least two of these labels.
Two or miore labiels may be selected and used in combinztion {o label a cell unit, "

Suitably, the ¢élls are cultured in cell units, sach cell unit comprising ohe of more
I' 1, - - - = i
cells, The Call uniis may be single cefls. Each cell unit may comprise one or more
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an experinient, or during each round of an experi nment
and may inyol Ve a uni que | abel (which may or may not
be nodified in the course of an experinent) or a
series of | abels which conprise a unique aggregate.
Simlarly, readind of the |abel(s) may take place
FXIHGEBch round or sinply at the end of Fﬁgcmosﬁmmss
experiment In one enbodi ment, uni que |abels such as
RFID | abel s are read durinh each epUnd, whereas

| abel sl added serially at each round are read at the
et asherar iea(grorndes iy a selsetubetislp: offe celd subWirtesavdy De
aﬁhbcmt'e{b‘{ byada Tw@ Edlie biybstadte WBpaen bé owell di stediMaermaable
lahgl ling tither- the cells thensel ves, or any
material to which the cells are attached or otherw se
associated wth. Any of the chem cal and nen-chem ca
re piroeiebodimend. the sneodediiophehersde e whit hacris stposed.
|Suﬂébqr[ the snegia Rodéin astaprthdle bakind Bdefits (AP @Beenadd canee of
ﬁ%%% are described in Methods in Enzymol ogy Vol 267
( ' CoMoi natorial Chemstry', John N. Abel son
(Edltor); Conbi nat ori al Chenistryi Oxford University
Fihe sl (2BGO Jepnditbwh ary Fermpiisei cu(iiiat dr e # mrbaewkiians
Qbmbatures PR ﬁ!ﬁ' &sb@@ oP&g§en, orl\@ﬂﬁm@&l&& ﬁk?sé‘eﬂ\é@[ﬁﬂe

(Fe 2003 n

%Jr%grc’:ar |cerpsnseﬁf es g%%ﬂ%"ﬁ%s%%dm ’TE ﬁnor ogi es'
Nat ure Review Drug DisceVely, VOL 1, p, 447- 456
(BCHEspiabdl cﬂlurev\hi ch are herein incorporated by
reference. ' Sone exanples of Iabelling nmet hods

unlts i nvol

e e A ot RS gRiEpeS RERea o S 5@ BE' Sueleah”
Sappse Hiesed # premplifies paseRingtion;of congitiqs. Jee Berson skifer frehesrt
@l dotitete BTy Gifferent miahsSof AEtevinD Wi duzofiar In kévitoa Ricsplitt he
G drdohe Ol SHRLoRE {h'é%& Rlic bk bl dibud:fly LR sli0

i
HEEPIR. A PP R PR eD 08 S8, B ROR o
Jwipe withez!] intepéning pRPTing pizaes wie dieapli:split brocelsests @m)usedgvét her
nabd agnif of aeld, 1thg nGiebd o Rbdafaté RMAYcCHatSaY URRritad | Y
m%gésa&p&%m%w ?lRe(hIL 495 lit d.¥"' ltr?gaé'{ameto %icg%gsle\rbl pf

culture
AYRAREN oG e"a&&k‘:"‘k"h? HeR o6y E)‘éé?fu@ |8k sapligivatah gample
i tchBHirtgi spéterat | Tha adiantabreoftsplispliPstel islthst (Bibge calhupits are not
LbBﬁxB"ﬁéd wel;s&ssib%qf%@rég&temmgm DB 0k @YcelMks b&js%m)rﬁ‘ihé!lr of
cel? Clﬁ hES(%L“ t éuiaasa%x?g %I!’Pﬁ)%bste 5 Eancth s@% tcg %l c}ﬂf% q’l t

een ex 0
diﬁf*‘ﬁléfﬁé‘ﬂj' fuRerendiiien| is %P‘f“&%"é N %‘s%’?bt"? E'&i : PTB'FBS% a“d
Sherdferb ueed| id gedock {he calfutd iasty pf it ummﬂpxpgaeced detait anter
OSdilimfstioR 6f AkREhiMEY b 2 G, as a carder by
adsorption, colloidal forces el, a vellety O

| i nkages such as coval ent Ilnkage or non-coval ent

| Rredegssioed protpeolsi ot i n- st rept avi di p |i nkage. For

i nstance, one sinple tag that can be introduced to
Clek |splittng aat/draobliad of celiamitampy ke assomistet doaliwiraridopiglot s

| tSayodBioRt 4 %F&B&@Jaﬁféﬁl ol vitetd B&durint? REd Koie BT poo!ed

e A TR L L
\Argliegicpd i snovayel) Otd@h*f’ soHt g Eé‘@h Pioéa@%’cﬂ??éﬁd%"ét o el Um’f
aiap béch ledtddadiedcd ofthe fissibie tontletinan cfesl dutre Jior@/it is

| abel s for detection (e.g. fiuorophores or quenchers,
or isotopic tags). The detection of these may be
direct, for inStance by sequencing the oligos or by
hybri di sing themto conplenentary sequences (e.g. on
an any or chip), or indirect as by nonitoring an

ol i gonucl eot i de- encoded bene produict, or the

M erference of the nucleotide with a cellular
activity (0Og, antisense inhibition of a particular
Arradvant ageous- et hot hof anplifying nucleic acids is
tO) toII|ng 'C|rcle anpllflcatlon (RCA 2002, V.

. 2 en  on e



i ncludi ng peptide tags, coloured or fluorescent
conpoUnds, secondary am nes, hal bcarbens, m xtures
of stabl ei Satopes etc. Tags may attach to Cell imts
direCtly or Via an internediary, for instance an
anti body rai sed agai nst a conponent ot the
SO 3P4 %/?ﬁ interacting pair such as pEfhantiolass
biotin-steptavidin. In addition tags can be protected
agai nst degradation by the conponents of tha Cell
culture for Sanple by chemical O other nodification
GV aggagngg; oyt 7 EFEer BYekep O celh ¥on theh eyl eumper ake
pbragiextions nendl clitrt: econdiiondetltaaref Bdrigetestap| enden cheads
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Mere conplicated nol ecul a | agging strategi es can

al so be envi Saged, including the strategy crf 'bindry
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bi nary codeS assigned to a set of nolecular tags and
their m xtures. petection of tags can be acconplished
by a variety of nethods famliar to those skilled in
the aft. Methods include nmass spectronetry, nucl eer
magnetic reson&nce, sequencing, hybridisation,




may operate in isolation, O be connected to a renote
conputer for nore conprehensi Ve interpretation and
Mani pul ation of identification and aSi soci ated date
deriVed froma tag. One RFID strategy used in
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p.485-8). The invention hds many facets, each of

whi ch may have nany formgithat may be conbi ned to
form numerous pernutations of the invention. It wll
be apparent that it is not neceSsary to | abel all -of
the cell Units in order to be able to deduce

i nforination about the oPtCones resultant froma
conmbi nation O cell culture protocole. Thus Wt hout

| abel ling of cell units it would still be possible to
aSeay large Cortibiriations of cell culture



Haemat opeietle cell In a further aspect, there is
provi ded a nmethod for procl Qcing a haemat opoi etic
cell froma stemcell - such as an enbryonic stem
cell - in vitt Qonprising exposing said stemcell to

one or more, preferably, two or nore, Mactjon
YOAPF0Ks, wherein said reaction conditi'OH§FE2006/004483

conpri se | ncubat i ng said stemcell Wth: (a) retinoic
acid, dirtiet hyrsUI phoxi de (DMSO) and/or stem cell
factor ( SCF) ; d (b) insulin, sterd cell fhctor
Ysifgry\CSHge vsiy 3&‘61?0 iy End piibcelis i fgmanmmatppoigticdineagy
#tlvar®ys $tdgebin tHeR@ifee®Btiand/ or M CSF. the stem cel |l nay
be seeded on a mcrocarrier - such aS a gelatin
m crocarrier. Typically, the stemcells arecontained
an pitsdiating or camelamentana technioBr/fds cesedhingrgsdl] units of a gparticular
SinbiaRbr ghendtipe rra&cp ReRiyCsclaiPRE Heaiad MRMbd) Mhis Qi 1abl
OB ihahod B BOH.cin g;ﬂacgecﬂecga BheRt I !a%e'tﬁyééﬁ 9%& U0,

or st er n ce

Sﬁaysfeeewab" yindet, s¢lgcive condifoms f%f *a%%ee 5§9u ?‘Pr&b?tf' (%DPP st '\ép
Pib)et=S @, 49, THGB) bt esed sucBRYstam th sERQ isslinuseeing Sk frab| v,
difersri QB €S Lotk i 3t ANk Lclﬁr BbI8oks $o71 a8 iRPfre@RaldY
pal;ogemErs by mgegratmg Me%%unc? onal se?eclgon marker/raporter ﬁgeo {which
provides for B-galactosidase -activity and (G418 ressstance} intg hxe Sox2 Idcus by
homologous recombination i murine ES cells. Since one of thF characterastgcs of
reural pfogenitars is expression of Sox2, and therefcre the irtegrated marker genes,
these cells tobild be selacted from non-neuronal lineages by addition of G418 after
inducing différentiation using retinoic acid. Cell viability colild be détennmed by
inspection uhder a microstope, or by monitoring B-gal activity. Un[ike phenotype-
based selectiorl approaches, which can be limited by the availability of ah appropriate
figand or antibody, genetic selection can be applied to any differentiaﬂy expressed
gene.

Microcarriers

A varigty of microcariers are available, ranging in shape and size antf made of
different h’tater;a_ls.

By way of example, the microcarrier may-be a porous microcartier selecfed from the
group Gonslsting of Cytopore microcartier (eg. @ Cytopore 1 microcarriér or a
Cytopori 2 microcarrier), a Cultispher microcarmier, a ""\_i‘ulilrspher—G mietgcarrer, a
Cultispher-GL  microcamrier and a Cultispher-8. migrochrrier, an Inforrratrix
microcarfier, a Microsphere microcarrier, a Siran micrecarrier, and a Midﬁijrous
MG microcarrier.

By way of further example, the microcarrier may be a solld mictocarrier — such as a
Cytodek microcarrier (eg. a Cyfode‘x 1, Cytodex 2 of Cytodex 3 mic‘:mcarﬁe;r) a
Biosilon microcarrier, a Bloglass microcarrier, a FACT Ji] micfbedrriet or a DE 52/53
microcarrier.
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Typically, step (a) is perfoinmed on day 1. Typically,
step (b) ia perfolinmed oft day 4. Typically; step (c)
is perfornmed on day 6. In one specific enbodi nment,
the conditions are to incubate the Stemcell wth

retinoic acid, dirriethyl sul phi ndde (DVSO) S

S 7R Dr (SCE); then incubate tke sten18gﬁFBﬂ#§$g“3
insulin, stemcell factor (SCF), TGF beta 1, |18MP2 or
4 and TPO or incubate the stemcenwith insulin alone
and/ or a conbination of SCF, TG- beta 1, E M arid
TePcagist cuitve iap Sguifraticdyanaoey divludieg fhewraitun of cgiturgs) - 6,
aand elpd dligwsadriity of ERBto R atlib aEledddBhire dondituie hdve@guired
SRRl ShtAT RO PRI owt %ﬂ@/opﬁé%n{iétﬂﬁ&naﬁmgn day 1

I ncubate the stbai-cell wth retinoic kid or

dinaahiylsSit |tm%ﬂo§§riés[}w§®e fuer foSfidd tyhisichRd: tAdihid=p00;

4 incubate the Stemcell wth stemcell factor
(s Fy oo B B2 il Sk e i
tdqeired ehergecieptheripgiRe ehaggiPisic-al one and/ or a
c.firnbinatiOn of aCF, TGF beta 1, BIVII:12 and TPG,
IRl BOPGREEFat e the stemcell with IL-3, IL-9, *nd
0 Ljokajl TPO, EPO and/or M CSF. Further aspects
Sspher s aéa@%ﬁf‘g%fm Meeapslieh BredhPome SsRladq Beresh
tvhish afielde apliimhly icrags-fkedgrtiatip Avatrix ith Aighrerteblgpdicdl gind thermal
isehent fyrkngsea ipedieniur! cdid & tothofR thebxkeni SHaahd i Ng
seonyi pedIakira] QéHﬁf‘af?: bber) G0TH

- . f . rovj di
A BTRE BiE d nBbE el e b R Pl
RfyPreertien Feeitent rieried fqtge cpl's indbmigtedas of the {plx [ppults in
ebpnemitdelprbyuctnpegablitps s atidtibmabadvartdde of yiperotuet isthet or
R BatfhEa e Qs & ith inRRBItic dLddfind A 1R naRRIhgGH NI

et, | t P id one"Or tbore reaction conditions
vv%#ﬁﬁéﬁ%gﬁﬁﬁg?%ﬁﬁ%e or nore different reaction

GPHY b et ke Lol 18 2 iR RL o Bbar TR dekhiREr) & N
a patticle diameter of 130-380 pin, a volume of 12-18 mig dry, a density of 1.04 g/mi
with an average pore diaméter of 20 pm.

tn order to prepars and use Cultispher-G microcarriers, reference éan be made to
inter alia Biotoéh. Bioeng. {2000) 68, 1 p&0-70; Brit, J. Cancer. Suppl. XXVII, S-78-
S82 (199'.6); and the manufaciurer's website gt www.percell.se.

Cyfopore 2 miicrocarrier

Cytopore ricrocarriers arg available from GE Heaithcare (previously Amersham)
{wwew.microcarriers.com). Cytoporg is made of -106% cellviose, which is on-texic to
the cells and biodegradable. It is positively charged, due fo the NN,-
diethylaminoethyl groups. It has a very precise particle size distributich and a
network strycture, the ratio of surface area to particle material is ﬁore ﬂ'lan g5 1o 1.

The nétwaork stiucture enables stained cells to be cidsely observed while tHey grow
inside the misrocarriers. The typical particle diameter I8 200280 pm and &ffective
suiface area is 1.1 m2/g dry. The relative density is 1.03 g/m|, the average diameter
of pore openings is 30 pm and the volume is 40 mifg dry. Ini order fo prejep’aré and
usé Cytopore microcarriers reference is made to intet alia Applied Microbiology and
Biofechtiology (1997) 47, 4 p352-7; Cyfotechnology (1989) 30 p143-147; Chinese
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(c) monitOring the differentiation of the first cell
type tb determine formation of the second call type.
2. Anethod for identifying a potential nticlulator
of a tell signalling pathway, conprising the steps

of . a)_ providing a cell of a first cell
Wﬂezpoé’lgﬁ)”sﬁai d first cell We is Qotained fr%(%%s)&m%’om&'

en
enbryo or foetus and may be differentiated to a seOnd
cell type; (b) OPtiehally anplifying the said first
cell type; c) further differentiating the said
Houma Oﬁ:@¢f¢chtf0§qmé (1999)sEq i o204 |ahy Aeir S Siangodesicd (290R)st

aed lspbype to one or nore reactien Conditions; (d)
eitposing the &St cell type to one or nore different
0g@Redre Omas bdtd i cbiiring! 60AthdRide SbmPdedatals patian & akarge

. (e) nonitoring the differentiation

gg%%@&@henéag

irst céll type cell to determine formation of

lirr%mg %ﬁ%ﬂﬁneﬁﬁ! tiwe &MB%rrie’s is a%ox‘&in‘@ Bé?éﬁﬂ rrﬁ;@&gﬁigr' ng t 0
paragraph 1 or 2, wherein-the reaction conditions are

1@ Wnbdtinfents AREinfelofer IsOnadbbia Boog Bdiligsear € exposed. 4.
A nmet hod according to paragraph 2 or 3, wherein the

Lﬁéne%ﬁb&dirﬁ%pBiﬁé:erﬁntiateal:tﬂls KePbLbidRg fr&ﬁ@iﬁm&élfs&rﬁﬁfﬁiby&idong
| n 11.0n ! AV ; . a
g}eﬂ\p% tr:bzr{rﬁ)ﬁtlsuy[t@e dst%ng |OF ?a§ %\gﬁﬂg Stg%. 'i:éqg Sghe?ents tg %m'o%gijﬂérﬁ %ré
cufture medium; (b} transfeming the microcariiers from one culiire medibm o
another; (o) opﬁonal!y’ repegting step (b} as required; ahd (d) obizsining the

differenﬁated cells attached to the microcarrier.

The stem cells or partially differeritiated cells may be exposed fo a potential
modulator whilst stilf aitached to said microcarrer. The invention thus provides a
methad for using these cells in HTS while still attached to the niicrocaytier, such as
carrying out cell transfer steps by using robefics. The difféfentiated cells may be
isolated by enzymatic detachment from the microcgrrier. The differentiated cells may
be isolated by digestion of the microcartier.

Tﬁg m'ethogié of the invention may be practised using more than 50g dry weight of
microcarrier.

Pluripotent siem cells may be grown in vifro by a methed comjprising the steps of: (a)
seeding sald cells on microcarriers; and (b) propagating the célls while htfaqhed,to
the carriers.

Determihaﬁom of the identity or cell culiure history of a cell unit

WHen handjing large numbers of cell units, their identity andfor cell crltire histary (for
example the chronology ahd the exact nature of a Sevies of cq’lture ¢énditions that
any onhe group or unit may have been exposed fo) tan betome coqfusbd. For
instance, the split-pool protocol of celi culture necessarily involves mixing celt units in
each round, making it difficult to follow individual unils. Detenﬂiqing the cell culture
history of a cell unit in & mixture of cell units which have been subjecté;H bo] mu[?tiple
culture condiiions is sometimes referred fo as ‘dedonvolutjon’ of the cell culture
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5. A nethod according to paragraph 1 or 3 wherein the
cell type. is a printery cell, cell line or tunour
derived cell line. b. A method according to paragraph
4 or 5-wherein the tissue of Oigin df the cell typo
IS selected froin a group Consisting of braj hear
A7 hg, ki dnby, pkih, heir, eyg, t oot ﬁ?ﬁmﬂ%&mms
pancreas, mnuscle, bone and vescul ature. 7. A nethod
according to any precedi ng paragraph, wherein the
potential nodulator is an inhibit& of a cell
diisipna| Priengrethert aivalping his Ao fige fiaveldl cHbCudte ratid ity it éhersfore
RGeS idbel e Kl UWREIBIMgtrRg bb périithddal HYBEsH b et di S
er of.. . . , f .
SrCOURRAY ol S8 Ihd B Lo Dy v o kS
dRAsHRich MY ¥ E5Y P?tg’ﬁ miogifiedd ¢ SPUETRIT 8 BPEEEI T 8 78S ar e
faif bebls Wbiemtonbiisech Unfua agaedaeieoBimaniiyeading mfthe ldbel(st melPs
Gfke fIZLL dURY bthNBud dridinilly SCihe Ghd GF GEPEpBHMBETh obdli t S
G ESo il hell e ety e S T ol B C
whereas labels_ added serially at each round are read at the end of an experimerit.

Labelling of cell units may be achieved by a variety of means, far instgnee labelling
wither the cells themseives, or any material fo wiich the cells are attached or
otherwise associaied with. Any of the chemical dnd ndri—c'hem_lcal methods used o
encode synthetic combinatorial libraries can be adapted for this purposé and some of
these are described in Methods in Enzymology Vol 267 (1996), ‘Gombihdtorial
Chemistry’, John N. Abelson (Editor); Combinatorial Chemistry, Oxford Uhiversity
Press (2000}, Hickam Fenniri (Editor); K. Brasckmans et al, ‘Scanning the tode’,
Modem Drug Discovery (Feb. 2003); K. Braeckmans el al, ‘Encbding microcarriers:
Present and Fulure Technologies’; Nature Reviews Drug Discovery, ybl. 1, p. 447-
456 (2002) all of which are herein incorporated by reference. Bome exémples of
labelling metheds follow.

©One méthod of labelling cell units involves associating cell units with & tag that
becomes sequehtially modified-as it is placed in differerit éulture conditigns. This may
involve for instahce the addition or subtraction of firrther units to the tag such that its
stereczchemis’;ry, sequence or mass is altered; or the altération of electronic mémory
as in reag-write RF transponders-(see below).

Arjother methdd of labelling cell units involves sequentialiy associating unigye tags
with the cell units whenever they are cultured under different clonditior'ls, sqch that
subsequeht detection and identification of the tags ﬁm\iidés for an unambiguous
record of the chronotogy and identity of the cell culture coriditions to Yvhich the éell
unjt has peen exposed. Tags can be taken up by cells, or attached fo the cell surface
!:y adsofption, or a suitable ligand pr anfibody, or eopjugated to a cell—as$oc§at?d
fnatrix such as a carrier by adsorption, colloidal forces of a va'rie’ty of IEnké%es such
ds covalent linkage or rion-covalent linkage, e.g. biotin—streptavidip linkage. For
instahce, oné simple tag that can be introduced fo célls or aﬁachéld to a matrllx
associated with cells is an oligonuciectide of defingd length ar?glﬁr sg‘éqdencg.
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(3) subdividing One or nore of said groups to create
d further set of groups of pall unita; (c) exposing
said further groups to further desired culture
conditions; (d) optionally, repeating steps (b)-(c)

teratlvely, as required; and (0) assessi -
FO2REPBH a given cell unit of(tLe aflturggggﬁgﬁﬁp%ﬁ¥
to which a has been expoSed. 10. A nethod according
to paragraphs 3 to 8 wherein the Culture conditions
required to partially or fully differentiate a cel

PYjgpaudiaotider imaytcoPpEAERY Pt M MEEHEER GUS BN Rt he
gitctp Sirafar pr (ral) aft @wy clinfaly spefilir Stupets fof anpliveps (©f.
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Ul t ur conda.l ns,
REPO i) TR Braton P hese 52 ek o Pt By S S I
plistas er by Hgbridisionihem foempleseia %eapwﬁﬁge B8 aﬁmmc%ol
b0 indk@Atae 1y meHitbigr ans Gigomitiecidbumsdal el grodigti ©bs the( d)

S
ﬁ%\eﬁ@%r% Cgﬂ% d’qjtd %{ﬁé Uﬁg} FZQ!RIHIP%C ﬁ%ﬁﬁ;% %l‘[ﬂgtglge mh!b: on of éips M
P BT ATTOEFSte Tl prPR %@g@% % he
eifcfecamtpliisation (GFAISA0Z ¥ Pemidvivt Expbrt Rhe M@‘u Piagr: @(65 @@&Bﬁ)u ons
e Blididi additadiasn BERITISEROR %ﬁslates, elongation primers, or sfruts

that aid the ¢ircularizatiom of minicircle templates).

Any molecular or macromolecular tag can be used so long as it can be detected,
tncfudlng peptide fags, coloured ar fluorescent compOUnds secondary émmes
halocarbons, mixtures of stableisotopes efc. Tags may attach fo dell hn‘ts dlresﬂy or
via an mterr-nediary, for instance an antibody raised against a componerit of the cell
unit, or via an interacting palr such s biotin-steptavidin. In addition tags can be
protected against degradation by the components of the ¢ell culture, fer example by
chemical br other modification or by encapsulation. Encapsulation of tags can take
place in many different media, for example in beads many types of which are
available from suppliers such as Bangs Laboratories [ne. {Fistiers IN, -HSA); and
encapsulation may be used fo standardise tag dosage in addition to providing
componerts for tag afmiplification and/or detection (for gxarple by prqvidlmg PCR
f:m'mers for use with a DNA tag). One method of labelling celf units e{mpluys
fluorescent beads-such as those-manufactured by L uniinex Ctl:'srporation {Austin, TX,
USAY}. The Luminex system comprises. polystyrene beads which may or may not be
externally deflvatised (e.g: With avidin or anibody) and are intermally dyed with
Hiffering-ratips of fwo specirally disfinct fluorophores; and a regder-which is capable
of characterising the spectral signature of each bead. A further method employs
beads such as those manufactured by Bangs Laboratéries Ing. (Fisher‘s IN, LISA).
The Bangs system comprises bead seis which can be disftinguisHe'd based on
differing sizes (e.g. bead sefs of 4.4um and 5.5um Hiameter). Beads within eqc::'h sat
can. b filrthermore distinguished from each other based o differing flupréscende
infénsity owmg to diffetential loading with a single flucrescent dye liis poss[hie o
use many different dyes with different absorption of emission charac,teristlcs which
can be inteknally loaded or attached externally fo carriers by a rultiplicity of megns. It
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11. A nethod according to paragraph 9 or 10 wherein
cell units that are partially differentiated are then
i solated and used in the nethod of any of clairne Ito
8. 12. Use of a partially differentiated cell type
identified in paragraph 9 or ho in the net

ﬁ@@@%@ﬁﬁ& claim 13. A nethod according t E%ﬁ?%&ngﬁs
9 tb 12 wherein cell units are | abelled and the

| abel (s) reflect(s) the culture conditions to which
the cell unit has been expGsd. 14. A nethod according
tsofupfrarje ApHFiPESle Uik etuaitem tﬂﬁ’@ foahdain Pé’eEp‘Bq!?afl'HWef of
eifferont @cbrestnt labelawetich @sh tectarcdhvagedtlp. par agr aph 13 or

14, wherein the label is selected fl:Ori the group

f fide,. i de,
SR et oS A ROE g g SR’ 1°
arl be deyefised gr pisted With sybstancesbihet Beliteip dagoing atthAd sdde,
afreRvitialel Rgth. @nbaRthod B GétREtsifcav@érs &NE rlodify them
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pﬁ thegespiorded anils Aistigieaectivencoaditins. drre: canmilidatsd omfEcilge s
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wHere m%orma%on is recorded by a set of binary codes dssigned 1o a set of moiecplar

tags and their mixtures.

Detection of fags can be accomplished by a varigty of methdds fémi[ia,r to those
skilled in the ait. Methods include miass spectrometry, nuclegr magnetic resonance,
sequencing, hybridisation, antigen detection, electrci_phoi*efsis, sPectros,cppy,
microscopy, image analysis, fluprescence detection, efc.

Of particular irterest are labelling or encoding strategies in-wihich Jabelling Is caried
out only onceor whers labslliing and/or detection are nen-physical and thérefore non-
invasive. Radivfrequency |denfification (RFID) is-an example-of a sysiem exhibiting
these properties. RFID employs fransponders (RF tags), antennae and reaé!erls. An
RF tag is a-small electronic circuit, ustally encased in glass or plas{ic which in ifs
simplest form provides acoess o & unigque ldentlﬁcatioh code that may he ‘read’,
witiout contact or fine of sight, by sultable electranics. Tags may alsoé store
- mformahon generated by the user, ageih witheut contact or line of sight. A ‘rebder’ is
an electronic urit that transfers information to and frof one or more tagls {it should
be noted that the terim reader is used interchangeably fo meah both a read ohly and
g"eadlwrite unit), The size and features of a reader may vary considerably, and it may
operate in isolation, or be connected to a remote corpliter system. An ghtenna is
used to transmit information from a reader to a tag, and io receive information sent
by an RF tag. The size and format of an anienna will reflect the specffic application,
and may range from a small circular coil fo large planar structures. An RFID system
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20. A nethod acbording to paragraph 19, wherein the
stall substrate is a mtrobarrier or bead. 21, A
nmet hod according to paragraph 19; wherein the solid
substrate is -a well or nedi um perneabl e bal der.

22.
A rnettiod according to paragraphs 9 to 21 '
HE2EUM P e conditions are nedia:to which Fﬁ@@ggﬁ(ﬂmss

i s-exposed. 23: A nethod according to paragraph 22,

wherein -the nedia contaih brib 7 note specifid

agents whinh influence a cellular process, 24. A

Nbavh opradée drorisdiabiag. too Bsaromtgctadples 2 Femefe 2BmpiifefogimPre he
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directly, or RF tags implanted into cell units or organrisms,

Thus tags do not necessarily have o be distinguished by their chiemical or molécular
sltructuﬂ,a in the first instance. Mulfiple variations of the hon-chemical tagbfng strategy
can be devised to determine the idenfity of a given cell unit ln a mikture or of
deducing thé identity of the different cell units that comprise & mixture. For ihstance
optical or visyal methods of tagging have been described ihere different Is!]aped
objects, graphically encoded objects or different colours denbte the identity &f a
sample (for example ses 1998, Guiles et al, Angew. Chem. Intl Ed Engl, VBl 37,
p926; Luminex Corp, Austin TX, USA; BD Bioscienoes; Mémepead “Feqhho!o_'biels,
Ghent, Belgium), or where a pattem or bar code is etched ontb g subist‘rate stchasa
ceramic. bar or nanowire and recogrised using patfern réccagriition tachnp!c:gy {for
example see 1997, Xiao et al, Angew. Chem. Infl Ed Engl, vol 3B, p780; SmartBead.
Technaologies, Babraharn, UK; Oxonica Ltd, Kidlington, UK).

A further method of tracking or.labetling celf units is to encade théir identity spatially,
i.e. by their position in space. In this method-differenf egll units are segregated in
defined relative posifions, and ifiese positions dencle er encode the idenfity of the
units. For instance, cell units may be cultured in an array, whereby the iderntity and/or
culture history of each unit is known and is associated to a particular paosition in the
array. [n their simplest forms such arrays can comprise collections of tissue cliture
flasks, wells of a multiwell plate, or locations on a glass s!ic%e or other surface.
Examples of positional encoding strategles can be found in Geys'én et gl (i1984, Prac
Natl Acad Sci USA vol. 81, p. 3098-4002), Fodor et al. {1991, Sciente vol. 251, p.
767-773), Ziauddin and Sabatini (2001, Nature, Vol. 411, p. 11:)7—110), and Wu et al.
{2002, Trends Cell Biol. Vol. 12(10), p.485-8).
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28. A nethod according to paragraph 26, wherein
nodgl ati on of gene expression conprises the
exogenous-adm ni stration of a gene-product. 29. A
met hod according to any precedi ng paragraph wherein
the differentiation of the cell is nonitored b
1Y¢t he phenotype of tile cell or PS@F%@P?%@QS
t he nodul ati on of expression of one or nnre genes in
a cell, thereby deterignining the state of
differentiation of said cell. D. A Method according
to paragraph 29, wherein the nndulatiqn of egression
ofhedivention hisasry fa@POEdcR Iof @E&lﬂﬂﬁayi Igive Basf vat N @fa@ be
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%ftﬂ@e w3r W%Pﬁ?sh'ﬁfﬁlt“t ¥ Ppgicuignceliuieg effest. Kpivavar in one
a&z@gqfnmweu onitarape iphebert dalmgingrestahad upinaliegs tp kiewtnes n
td%@i‘uldihif)fsﬁfuﬁﬂﬁ'ér@tthe? Bp@fimdit ee%la.ldﬂ% ft?]ﬁgﬁ&&rﬁr &dth%]’)éa&&%@ of
Ak B e B o, B2 Tl B,
h"éf@@a B@dﬁ‘sa@m’m@a avapiATegtsriabe IDF%UflarﬁE\'(/ﬁrt’%) ofggelpunits
cwhiich batedll bsenasgdstdiod certanuinge protodd) @r Bistere a@fsup ajcell

Wﬂhr}ﬁv%n QL ordVRE8 infhthd MRSnRfumCRlilgSs GRS HRAET
pbl?wﬂl alcs)crs] gzla ta;':p%re%f that labelling certain cell uhits allows onk to infer
the idefitity of other {perhaps unlabelled) cell units.

Similarly, it will be clear that petforming cell culture éxperiments in &yhfcj:h various
conditigris are pmiited can give information regarding thé ufility of thosé conditions
with respect fo a particular experimental outcome. 1t would therefore b:ia pbssible to
evaluate each of the conditions sampled in a manher accordihg to the inventioh by
repeating the experiment a number of times, each time onjiitihg a diﬁérer?i sat of
eondifians.

Splitsplit cell culture sfeps cah aiso be used to deterrjine the gffect dfg particular
set of conditions on experimental butcome. In effect piittsplit Steps result i the
formation: of particular lineages of eell units which have each beeﬂ—e}q‘:}osed foa
unique cell clture conditions at the time of branching. By studying the different
lineages it is possible to dgtermine the utility of the fissue cuiture conglitigns studiad
at the branching point, with réspect to a particular experimgntal outcome,

Haematopoietic cell
In a further aspect, there is provided a method for producing a haema’ltopoieﬁc cell

from a stein cell — such as an embryonic stem celi - in vifro gompiising exposing said
stem cell to one or more, preferably, two or rmore, reaction conditions, wherein said
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and b) culturing the cells. 36. A nethod according
to paragraph 35, wherein said stemcells are
sutijected tp at | east one Ghange of culture
conditions. 37. A nethod according to paragraph 36,

wherei n said change of cuitUe conditions '
g%%wg%m%?ﬁnediunl 38. Anmetl-rod aCcordinggﬂgﬁ%éﬁﬁﬂgs

par agraph 4 Wherein differentiated cells have been
obtained fromstern cells in vitro by a nethod
conprising the-Steps O: (a) Gowing stemcells
setaamemndiicns rowpise dnqubsing seid derotcel MilhelaMeeineintacifb)
TihResEesHLRODMSBIT kiR el chiefagor (FOF) 2agb)GAdus bEA cell
TR 1B G0 NC b, BR8N RIS Ynd RPRA 1 A0TAS, Bl P)
as requi'red; and

and/or M-GSF.
The stem céll may be seeded on a microcarrier — such a a gelatih microgeirier.

Typically, the stem cells are contained a medium — such as gn IMDM bassl metium
or a Streamline Haematopoietic Expansion Medium.

ﬁuitab!y, in step (a) Tetinolc acid or dimethy[su[phoxidé (DMSQ) or stem cell factor
(BCF) &re uskd; suitably in step (b) insulin alone is used. Suitably, in step (b) SCF,
TGF beta 1, BMP2 and TPO is used. Suitably, in' step (c) IL-3 zlmdI IL-6 are use;r‘:i and
optionally TPO, EPO and/or M-CSF are used.

Typically, step (a) is peifoimegd on day 1. Typically, step (b is perfc'ul*med pri day 4.
Typically; step (c) is performed on day 6.

[n ene specific embodiment, the conditions are to incubate the stem cell with retingic
acid, dimethylsulphoxide (DMSO), or stem cell factor (SCF); then incu!fnate the stem
cell with insufin, stem cell factor (SCF), TGF beta 1, BMP2 or 4 and TPO or incubate
the stem cell with insulin alore and/or a combination of SCF, TGF beta 1, BMPIé and
TPO; and then incubate the stem cell with IL-3, IL-8, and optionally TPO, EPO and/or
M-CSF.

In another specific embodiment, the conditions afg on day 1 jncubate the sfer-cell .
with retinoic hcid or dimethylsuiphoxide (DMSO), ot stem cell f'ac{or (SGF); on day 4
incubate the stém cell with stem cell factor (SCF), TGF beta 1, B¥P2, BMP4 and
TPO or incubate the stem cell with insulin alone and/or & cx:!mbi,natibn of 8CF, TGF
beta 1, BMP2 and TPO; on day 6 incubate the stem cell with |L-3, IL-6, 4nd optiohally
TPO, EPO andfar M-CSF.

Further aspecis

Further aspects of this invention are presented in the accompanying parag'rapl"lé:
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(d) Qotaining the differentiated cells attached to
the mcrocarrier. 39. A nethod according to paragraph
38, wherein stemcells or partially differentiated
cells are exposed to said potential nodul ator V%ilst
g%ill attached to said mcrocarriet. 40. A ne

WHY t o paragraph 38, wherein the d.f?%?%ﬁ%?%ﬂ%ﬁ?
cells at iscilated by enzymatic detachnent fromthe
mcrocarrier. 41. A nethod according to paragraphs
38, 39 or-40 wherein the process is scaled up such
tthat akethedhst iEBLyida pypotweiisy mopulathr ofi & calpsigristing pathway,
|3nggg ggsm&g, A net hod- according to paragraph 38

i fferentiqf:¢ ells are.isol ated
59 e e B0 St LRSI gt by B g
acdof a@%gd %8 bpa Papapaly ewv&!ﬂ@ﬁw fstaeli trRstie Are ayem
celpbsmidnauedtoeen grown in vifro by a nethod conpri sing

t(lg %dg B%r gpla&@g% aﬁ%@tddng ny §e§d g{.,eqﬁ Ho% rQeW{lcm deh&feRL Mther S,

he h
C EialTE'™ G 5 iam SR e RO %w?nswﬁéa@af*%ﬁﬂt ©

paregrigiptiaidn whi ch t he potential Mdul ator conprises
3d) nehBsRg the AifeleRREERMTIYR HEREN typDibaRithtine Bmit@bisrahe OF

ri car bohydrate, protein, polypeptide,
pegkéﬁagagﬁgcopllrotelh nucl ei ¢ acid, DNA, RNA,

ol i gonucl eoti de or protein-nucleic), aci d (RNA)
2. A method for identifying a potential modulator of a ¢cell sngnalisng patfiway,

comprising the sieps of:

(a) prpviding a cell of a first cell type, wherein said first ceji type is cf)b’g’ained from
an embrye or foetus and may be differentiated to a setond cell tyr]ue;

(b) optiohally ampiifying the sajd first cell iype;

(¢} further differentiating the said first call type by sequéntially expoe',ing sald first
cell iype to one or more réaction tonditions;

(d) exposing the first céll type fo one or more différént reaction conﬁiﬁons
comiprising said potential modylator; and

(&) monitoring the differentiation of the first cell type cell to détermine formation of
-the second cell type.

3. A method according o paragraph 1 or 2, wherein the reaction conditicns are the
culturé conditions to which cells are exposed.

4. A niethod accerding to paragraph 2 ar 3, whereln the fifst ¢l type is ac&ll which
has been arrested along a differentiation pathway between a stem cell and a
differentiated cell type.

5 A mlg_thod according to paragraph 1 or 3 wherein the céll type' Is a primary cell,
eell line or lumour derived cell line.

6. A method accordmg fo paragraph 4 or 5-wherein the ttssue of grigin cxf ihe cell

type & selected from a greup consisting of brain, heart, Ewer lung, k;cinay, skln,
hair, eye, tooth, pancreas, muscie, bone and vasculature.
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45. A nmet hod according to any precedi ng paragraph
wherein the potential nodulator is obtained fronma
library of small nolecules with drug Iike properties.
46. Use of a conpound library to identify a potential
nmodul at or according to any precedi ng parag
B8 EL® i cal conposition conprising a nnagﬁgf%wwmmms
identified accaniihg_to any precedi ng paragraph
together with a pharmaceutically accpptable cattier,
di l uent or expient. 48. Use of a Mddulator identified
7.N Aiyhop EBRIeh ROEnP reeging pAragraphl hierarathe poatial meditdtor

f a disease. 49. Use of a
nogh%§ﬁ§@£§%%%$g§%g$ o pa?agraph 48 wheM n the
treatnment is cell replacenent therapy. A
Par mefiddyacetinfifoctp oegraphe d te 8| whersithipe ﬁotﬁ&g' prsilator is a
di fpfo%gﬂ&ﬂa@&i%nbmg\wm@ frorri a stemcell and
arrested along a differentiation- pathway betmeen a

siern dell and A differentiated cel
Pnddpitiodresrrding i eaframehs %Ptﬁrwr%%?#t%é&ﬂzﬂ %F“*aﬁ“ an
eglines af

Examgifessniiatéa pHl hpSamdehitentiied der wethadgonyising
%)) ‘bll'oofaiﬁy a Bkt ded of bﬁuﬁs@?c&ﬂ KibitsleBeHCambssing gn@dﬂ'nmfehﬁﬂs and
PSSR AT B 2 VY Lo T the
(b} subdwldmg gne or mere of said groups to create 4 further set of qmups of cell

units;

{c) exposing gaid further groups fo further desired culture conditions;

{d) optionally, repeating steps (b)-(c) iteratively, as. requjred; and

(¢) assessing the effect on a given cell unit of the cullturd conditions. to which it has
heen exposed.

10. A method according to paragraphs 3 o 8 wherein the éu!lture condifions required
to partially or fully differenfiate a cell type are first identified in & method
comprising the steps of:

(a) providing Ia first set of groups of cell units each comprising one or tmore calls, and
exposing said groups to desired culture conditions;

(b) pooling two er more of said groups to fopm at least one secorid poo);

(¢ subditiding the second pool to create a further set of groups of cell upits;

(d) exposing said further groups fo desired culture conditions;

(&) ppﬁc'tnaﬁy., rapeating steps {b) — (d) iteratively as requited; and

() assessihg the effect on a given cell unit of theculture conditions to Whjch.it has
been exppsed.

11.A me;hco,d according to paragraph 9 or 10 wherein cell ynits that are partially
differentiated are then isolated and used in the method of any of claims 1to0 8.

12. Use of a pditially differentiated cell type identified in paragraph @ or 10 ih the
method of any precadirig claim.

13. A method according to paragraphs 8 o 12 whereln cell units are labelled and the
lahel(s) reflect(s) the culture condifions fo which the céfl unit has been expbsed.

52



A screen was perforrned- to identify regenerative
drugs capable of stitnulating the nyeloid Iin'eages
of the haematopoietic system The saregh was
performed by using a series of bulture steps to
differentiate nouse einbryonib stemcells gnﬁgé%
W8 BK microcanfers into progeni tors of FH{gh2006/004483
nmyel oi d |ineages, and subsequently 'subjecting theSe
to culture conditions in the presence or abSence of
ft* lineage specific haetnatopoietic groWwh factors
1-Po, tvi-CSF and IL-5, or the control conpound

r rvival
e el T e e T
hours the effect on nyeloid cell differentiation was
aseass@dau@ﬁmgknhegappﬁaﬁéﬁd@E@ﬁﬂwﬁﬁﬁbﬁﬁﬁw§dﬁgﬂﬁﬁ
SUflo@9 %}%isﬂ@s Y .a TikSan ' difddedigotid] %tpbrﬁﬁd& da Ti&eaiatt

N Qgg%rgﬁgagpa%fq%tgga@[cs&sw sfs@;bg%ms%ogbére of

terials
e fIS R oPfEHge ﬁtb$adn‘1‘1‘i“iaﬁ"@m§f"e"\’f$ 5 IDfWE'FESF“"? 9 ( R&D
Systens) nurine thronbopoietin (TPO (R&D Syst ens)
ﬁyﬂﬁﬁm%h%k&h@ﬂpk%k@ ﬁﬁﬂgﬁmééﬁ%ﬂbSyS&ﬁmﬁaaaumﬁaﬂadad

nterle t h t f
o 5o Pt B B/ S1%) huan transorm ng

17.-A method according to paragraphs 9 to 16, wherein the cells are culiured in cell

units, each gell unit comprising one or more cells.
18. A method acgording to paragraph 9 to 16, wherein the cell units are single cklis.

19, A method according to paragraph 8 to 17, wherein each cell unit comprisés one
or more tells adherent fo or bounded by a solid substrate.

20. A method according fo paragraph 19, wherein the solid substr?te is a microgarrer

or bead.

21, A method according to paragraph 19; wherein the sofid subsirate is & well or

medium-permeable Barier.

22. A method according to paragraphs 9o 21, wherein the 'CU[‘EUFE:‘. cenditjons are
media-fo which the cell is- exposed.

23. A method_é-ccordir}g {o paragraph 22, whereiri the media contaih onk of mofe
specifig agents whigh influehice a cellular process,

24. A methpd according to paragraphs 3 to 23, wherein the cell culture conditions
cofnprise ¢ulturing at gne or more specific temperatures or parfial pressures of
oxygen or carbon dioxide.

25. A miethod according to paragraphs 3 to 24, wheérein the cell culturé conditions

comiprize culturing on one or more specific substrates.
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muri ne macrophage col ony stinmulating factor (M CSF)
(R&D Systens) rnurine intedeuldn 3 (IL-3) (R&D
Systens) retinoic acid (Signa) human bone

nor phogenetic protein 2 (BplP2) (R&D Systerns) nouse
i nterleukin 5 (1L-5) ((R&D Systems) Asdorblc acid
POPERHSC) (Signia) Mcrowiture of nEsC CifYTEpHerE
m crocarriers (Percell Biolytica AB) were hydrated
and sterilized acbording to the Manufacturers
recommendati ons. D3 ES cell (ATTC no. Ckt-1934) were
grown on gel atine-cobted Pia." in KODVEM cont ai ni ng

age m
92 SERAE Seliileg® @ UDorek Rl %%k%éﬂ 2T R s
p. diferentiaier dp & peepdorh FrPy Be 'Ep? gg’f KSnol
(6exn@$!0®fm?rrmmem®0®@mﬂ Leukemn a | nh| bitory

Fact or (LI F; Chemicon); all fromlnvitrogen unless

Al t Iqmg sl [aTo| 1 af

%ﬂe e%'c'grl men rfg rggrr?f’)%}?n‘}zglt%é (:JL._ Eg%eéi(% egéo}%[ﬁﬁn?/l at ed
ni &6ea mwsga&faﬁﬂmfa?ﬁ'%ﬂ??f U o e (G bco),
15% KOSR, 1% NEAA, 6 5% Pen/ strep, 0.1MM p- ME,
bADUL LR éal:&d;a@d) 8, -itRiROMYRRfis] of (MiCexprbgsma) )
vveeaddg 0 L mgi %éugge é’ |n|ng
apSrBXFPFhdt 8§ e5 X" g SI it into three
equal aliquots placed in wells of a 100mm sqUar e
petarrhetstid sBcotdRighd yny Bteesdingipategrapfdwhiensinibha difrentatien efittpht

cell is monitored by observing the phenofype of e cell or by detecting the

modulation of expression of ene or more genes in a cell, thereby déierﬁnirﬁnjg the

stalé of differentiation of said cell.

30. A method accordirig to paragraph 29, wherein the modulation of expfession of
one or fnore reporter genes is observed wherein the réporter gene(s) res?ond(s)

o one or maore differentiation states of said cell.

31. A method sccording to paragraph 28 or 30 wherein the gxpression of genes
involved s monifored aon & gene chip.

32. A method agcording to paragraph 29, wherein said one or fnore ge!nas encode a-
marker,

33. A method accordiny to paragraph 32, wherein said marker imay— be qetec’;ce:ﬂ by
an ifmmunoassay.

34, A niethod according fo any preceding methpd p?fagraph \n{hﬁrein the
differentiition of a cell is menitored by loss of proliferétive ability.

35. A method according io paragraphs 4 or 5 wherein stem cells or cells that pave
beén defived from stém cells in vitro, are culiured by a method comprisi_n'g the
steps of: ’

a) ¢éombining cne of more cultures of cells grown under diffe}rént conditions;

and
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Preparati On of progenitors fromnESC In order to
prepare nyeloid progenitors a two step nethod was
enpl byed. Bead seeded with nESC as descri bed- above
were incubated in | MDM containing 10411/1 retinoic
acid for 72h. The beads were then washed in PBS and
POLY1%1%d to tethlineTl" Haematopoietic EXPSREFEOR“
Medi um (Si gma) containing 40ng/ nl SCF, Tob55. 1-,
5ng/ mBMP2 and 2O0ng/ ml TPO and -incubated for 4ft h:
bel | - based assay for regenerative drugs Beads bearing
nmyel & cilpinggfervelsor s prepared as described above Vére
nbl ed, washed in PBS and transferred to the Test
dium (.St emn t n

%%1 m% 21/%:::0&{]1 1] Ba:arﬂragﬂ %E whlaﬂeﬂ%?ﬁ%%&iﬂefs %&sluﬁéc%&gﬁ Ibtg
2dﬁgﬁtﬂnwhan$¢e ‘éfuit“E&Eﬁ[F’o‘El i quots of approxi mately 100
beads were dispensed 4-0 the wells of a 48 well plate
VM maﬁaa%to%ﬂn e P&@&a&r@s‘sm&n id SRR euldle Bickipgy n11

tamn I'L-5, 20ng/ nml TPO and 20ng/ il
Méglﬁpnsﬁ%"h?ﬂqﬁec’gﬁ' carfied out in triplicate in
wel | s of separate plates placed in the sane
i38.0U BB acfdigr to4Rkgrapia wHerdih eifamatialep hakyeheas pagh
r e%@ﬁﬂ%d %&%@%&H!ﬂ gﬁrbgy;mhﬁocdohbﬁsnp 'tﬁeQ.%s &) was- made

.to each a dilution
of 1: @oEeweg PR GRR g eI EUB R 6RO " aa"t"LH 4h t he
medi ub) Tasfearip itheanicetanierd frpre phadiide Rediem ’FD/aBS“BﬂTh e

- SAMLEGpHRAIPrepXAR] $kQb)=8 ReqtiredNiidon TE2000- S i nvert ed

4pff' H{J&@&&ne Ee%&én‘ﬂ&é?&ﬁsbéﬁ&ﬂéguﬁ g mkbGnteh | ter set to

quahtl crocarrlers earl ng arge round cells
internally labelled Wth green fluorescence. The-

rao sAuingtBododecdrdieg te pwrapaph &R avheminctaregls of partialindiffeiyriintedy e
NUIRRS aleP8ipose8Nb) safdl pdMnedl GRgtulatoR Nhildt il \wdcedd eC ediat ed
with macrophage. In Test Gowmh filedium alone (Le.

i n THE“4Bence of "any test reagents) the average
convertion to macrophage was 1% which was taken as
tdoen hased accewing to@bragamasy wiearn theifigertisled pintravdaas

di f e iiSNind ARraBGGAL i ve control conpound
Vi t%%ﬁﬁ’m\'/a\ggé usede aS the test |-eagent t he average
conversion to macrophage Was 0% i.e. bel ow the basal
| 2 vie msthiheticerging Yegraiagranha d8. 38 of i ‘I"*l?@‘{bt@e gjppess s sealed up

di fduex matdpbdt 60y (aybegutt dmichaatiatichaticsed. ¢ growt h
factor 1L-t was used as the test reagent t he average

conversi on to macrephage_wa w t he
oA meihe B i (e o7 £ BidhPs e o ibieie et
di f beaterhityidigeston oifie miyredagied cells in this assay. (L-5
is an/vn to influence the | ynphoid haerilatoiloietic

HJF‘ lé%c@o?d?ng%\?\ﬁ&@&r%ﬁlé%f%té‘lrpﬁ&rﬁo’tgﬁ s{enl%elM’t‘%ll@Eéén q

g) 'was use
as Sfﬁ‘é" 'f‘é‘@t’ by 2meibecomprisiae K¢ seRYY conver SI on to
May ssepihqgdi oassenimngocesisecinio 6% repreSenting a

SloPPrbido& @ ne BRIVARSRONEH thagkgrot | nd.

44. A method according to any preceding paragraph in wilch the potential modulator
comprises an organic or fnorganic small molecule, & nafural or derivatised
carbehydrate, protein, polypeptide, peptide, glycopfotein, nucleic acid, DNA,
RNA, oligonucleotide or profein-nucleig acid (PNA).
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Thi s nESC- based assay is therefore capabl e of
identifying reagents Wiich act to differentiate
rnyel bid progenitor S and could therefore be used to
screen |ibraries of chenical coinpounds to identify
novel enerative drug. Al publicatione nentioned
PR 2pFdes é%ove specification are herein I ncotgoraf¥a* sy
reference. Various nodifications and variations of
t he descri bed Met hods and system of the inlrention
will be apparent to those skilled in the art without
departing fromthe scope and spirit of the invention.
Ads tAhosgla abdoedinignb 2@pidcednglpasglapewiherdsrd Egﬁditebr}ﬂﬁ Ghotifilator
houl d be
COIRElLBnth i SR - BEDOM BN potdaslioL 6 B
be unduly limted to such specific enbodi nents.
hdleed! avampand Iivenditd idenifyi »pgerdinl merlaie secpidbe e Ayde t
f Olreg@fidg\piagraptit the inventioh which are obvi ous
to_those skilled in nol ecul ar biol ogy-or rel ateci
fields-are intended to bp Wthin the scope of the
51 RYAIPREEUEFehFampositiopFofpRTEng 3 modiains fdRpieds rording-fo any
| d@repedingi paggraph fpoétien tited phrapoaskutcdly ackptgbleetiier diuent
Si @P&plehtng pat hway, conprising the steps of: (a)
providing a cell of a first cell type, wherein said
first cell pe may be differentiated to a secon
é@|Use PW@DG\VI%’ ﬁ%‘f"iﬁ*g‘éﬁiytﬁfﬁce%m’ mﬁ?%’ééﬂ?é‘fﬁ‘i‘%‘ﬁh‘@?’ca
ex pegiag:nsar thafmantdf a diedabe.t ype to two or nore reaction
conditions; QD) adding to or replacing at |east one

38 R el B A v SR

di ff¢rﬁ,ﬂ6€fmﬂf’ihel’amt| on conditions conprising said
potential nodulator; and (c) nonitoring the

gb A n@g@w Jiif?e{rén‘ﬁﬂe@geilcon frial ?%en SiRlntikeiPR i iR LI ne

cell and arrested along a dlfferentlanon path\krlzgf between 4 stem dell and a

differentiated cell fype.

The invention will now be further described by way of an fxample, whigh is meant fo
serve fe assist one of ordinary skill in the art in.carrying out the invention. and is not
intended in any way to limit the scope of the invention.

Example

A screén was perfomied fo identify fegenerativeé drugs capablé of stimiulating the
myeloid JinBages of the haematopoietic system. The streen was perfofmed by using
a series of culture steps to differentigte mouse embryonic stem cells (MESC) seeded
on microcarriers info progénitors of the myeloid lineages, and subisequently
subjecting these fo culture conditions in the presence or abdence of thg lineage
speeiiic hasmafopoietic growth factors TPO, M-CSF and [L-5, or the control
compound Vitamin G which is reporied 6 affect cell survival but Is not a
haematopoietic growth factof. After 48 hours the effect on myefoid cell differemiaﬁan
wgs askessed using thé appearande of macrophages as a surrogaie assay. This
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2. The method according to claim1 wherein the first
cell type is obtained or obtainable froman enbryo or
foetus and optionally nodified to all ow
anplification. 3. The nethod according to claim1 or
claim2, wherein the progenitor cell is derived in

W% PYm a first cell type by exposure t B HHEAIGI04483

nore reaction conditions. 4. The nethod according to
any of the preceding clainms, wherein the first cell
type is a self-renewing stemcell. 5. The nethod
G6ANHntIRd treoany MOfSH R @apnampeigiorgyabbaivesiugateeldé of t he

Jji { ahidiPfhesdePs are carried out on cells which
g!;@;%gfﬁé@?éé cg‘%te unit. 6. The nethod according to
claim5, wherein the cell unit conprises a

Materige atdirethods ot her scaffold. 7. The net hod

accor di ng to any of the preceding cl:ains, wherein the

reactj.on conditions are the culture conditions to
€ cel I's are exposed. 8. The nethod according to

any of the preceding clainms wherein the reaction

cvauricH didnocdl feonSCFE@2a Setanekn of potential nodul ators

Aurife %@llhl)op‘:%ie@iﬁbbi (RE BkdhaRYy - N 9. ITh_e memod -
ccordin recedi ng clains wherein the

2’8@%?5”@8‘?‘3‘3%?&%@%@5&%%%) whi ch has been arrested

droryriariegkin £ SENRRESYEIShat hway bet ween a stem cel |

HslartrAhiaipeRiwiahas pC aiGFpt) YR Systeins)

murine macrophage colony stimulating factor (M-CSF} (R&D Systems)
fhrine intetiettidn 3 (IL-3) (R&D Systems)

retinoic acid (Sigma)

human pone niorphoge_netic protein 2 (BMP2) (R&D Systems)

mouse interléukin 5 (H-5) (R&D Systems)

Ascorbic acid (Vitamin C) (Sigma)

Microculture of mESC

GultiSpher—é microcarders {Percell Biolytica AB) weré hydrated ahd sterilizef]

actording te the manufacturer’s recommendations.

D3 ES cells (ATTC no. CRE-1934) were grown on gelatine-coated -ﬁléfs'ﬁlc in KO-
DMEM containing 15%. knock-out _serum. replacement (_KOSR), 1% non-essential
amino acids (NEAAYL1% Glutamax, 0:5% penicillin/streptornycin, ¢.1mM [
mercaptoethanol (B-ME; Sigma) and 10000/l Leukemia Inhibitory Factor (LIF;
Chemicon); all from Invitrogen unless indicated otherwise.

On the day preceding day 1 of the experiment, approximately 1.5 x 10° biotinylated
micocarriers equillbrated in medium A (IMDM (Gibco), 15% KOSR. 1% NEAA, 0.5%
petvstrep, 0.1mM B-ME, 1000U/m! LIF and 1-5"1qu 1-thioglyoerol (MTG; éigma))
were added to 100ml of medium A containing approximately 4.5 x 10% ES cells, split
into three equal aliquots placed in wells of a 100mm square petri dish (Bibby Sterilin)
and incubated dvernight.
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10. The nethod according to any of the preceding
clains wherein the ceil type is a primary cell, cel
line or tumour derived cell line. 11. The nethod
according to any of the preceding -clainms, wherein
the tissue-of origin of the cell type is selected

UL bup consisting of brain, heart, |FGEPERP{HESS

hair, eye, gut, blood, ear, kldney, skin t oot h,

pancr eas, mnuscl e, bone and vascul ature. 12. The

nmet hod according to any of the preceding cl ai s,

wherein the potential nodulator is an inhibitor or a

prrepaRtier of plbgaiteeldm mEgmal | i ng pat hway. 13. The

nethod according to any of the preceding clains
einafirs .S differentjated to a se

8 P10, sEbony Y arep = e S Gurtit e SRR e

eRgried 9 01FSEfas dRwrind: amecvereinebale it INGMcwhtining 10°M The

&inBie heid CBOT M Mg badds hdicnthdd wadkae it iPBs e lﬂ{a@tdnem t0f

%@%ﬁﬁm&* gia%ﬁuﬁéﬁgo%& %x&ags‘?onc ﬁlla&.un‘? géﬁEngl el%ﬁta;L &%‘ Q&\?ﬁ% tdpn of

t hod
08T B g e BE A LSRR BT #5 of gene.

expressi on conprises the exogenous adm nistration of

&)eg-%&%dgﬁdpfdpﬁegener%@ed;ﬂ.g nmet hod according to any of
the preceding cl ains erein the differentiation of

‘the cel'l is nonitored by- observing the phenotype of
tBeadsc bédring mypigid duasetpisnejerarrs AR dercaiel] ciovst Weig oweesfs i-on
QfasiAC IO IPEBDER Gamffred No athe eTdst t drewe byMedied gB®inMieny

ﬁ%@ igeogegg %%p b ﬁéﬁﬁf alm BT %uﬂ;ﬁwﬂ% Eéngjml F aaérdl1 g n
- SPERPHEL S ol oy ig2PBP AR PR ims é’Fre @ ? the
olefierhacd wahgate ami itdalgatadépibe bresergewa@saﬁcerceé@)@h@(f@mrt 0

Q) 8 0RimiNTR6 S20fd il BICESHai 28hdaNu SRl B LherSRdshafied but in

friplicate In welly of separate plates placed in the same incubatpr.

After 48h, 1mg of the macrophage assay reagent DQ-ovalburjiin {Molecpier Probes)
was-made up in 0.4m] PBS and- added o each well af a dilution of 1:100Q. Fellawing
incubation for gt least 4h, the medium was aspirated and -replaced with BBS. The -
samples-were éxamined on a Nikon TE2000-S inveried efpiﬂuorescenF microsgope
using aFITC fitter set to quahtitate microcaniers bearing large, round cells intgrnally
jabeiled with green fluorescence.

Thé. results of the screen are reported- as- the average number (per cen) of
nierocamiers thaf-were decorated with macrophage. In Test Growth tedium elone
{i.e. in the absence of any 1ést reagents) the average conversion fo n?acroph,a‘ge was
1%, which was taken as the basal level of conversion gwing fo spontaieocus
differentiafion. When the negative control compound Vitamin € was used as the st
teagent the average conversion o macrophage was 0%, i.e. below the basal lével,
indicating it had no influence on differentiation. When the haematopdietic growth
factor -5 was used as the test reagent the average conversior to macrophage was
0%, i.e. also below the basal level, indicating it had no influence on differenfiation of
myeloid cells in this assay. |L-& is known to influence the lymphoid haerﬁatoﬁoietic
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18. The nmethod according to claim16 or claim 17
wherein the expression of genes involved is nonitored
on a gene chip. 19. The method according to claim
16 or claim17, wherein said one or nore genes encode
a marker. 20. The nethod according to claimélgb
WRePBOH3%ai d marker may be detected by an FCHEBZG004ES
i mmunoassay. 21. The nethod according to any of the
preceding clains wherein the differentiation of a
cell is nonitored by I oss of proliferative ability.
dineaghid hangomeiabia eftsele ab fig Mveloig iynghr iRasswn IS fitapmiPO
WARIFESIFWak Ded e the iist 1ahgeRD th badr@fe cBEmRib: Becdphags @ani C
Horca DN 08I CoreA B o LRHiABEH  Broadd oﬂgthg&gﬂoq&r derivatised
car bohydrate, proteih, polypeptide, peptide,
gl ycoprotein, nucleic acid, DNA RNA oligonucleotide
dhismECetiapedrnsedyas thembirel c{pRiNA Y] Ider@iBing Regentrelyiiedact to
AFERh GyeloR pﬁnlib\éniﬁfs' dnB@oid ecRfie: Lcsbeg 'ttd@reuﬁg {ﬁfr&i;cég' of he

| . r obtainable froma
ﬁﬁ%ﬁ%%%ﬁ%?ﬂﬁﬂgﬁﬁhﬁéFtéa%§§9§?§ﬂ“ rug |i ke properties.
24. A nmethod for identifying a nodul ator of a cel
signalling pathway (eg. a regenerative drug)
conprising the use of a progenitor cell wherein said
progenitor cell is differentiated froma first cel
type. 25. Use of a progenitor cell in a drug
screening assay to identify a nodul ator of a cel
signalling pathway (eg. a regenerative drug) wherein
said progenitor cell is differentiated froma first
cell type.
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WO 2007/063316 PCT/GB2006/004483

All publications mentioned in the above specification are herein incorporated by
reference.  Various modifications and variations of the described fethods and
system of the invention will be apparent to those skilled in the art without departing
from the scope dnd spirit of the invention. Although the intrention has beleri described
in connection with specific embodiments, it should be undersioed that the invértion
as claimed should not be unduly imited fo such specific émbodiments. Indeed,
varipus modifications of the desctibed modes for carrying out the invenﬁoEp which are
obyvious tothose skilled in molecular biology-or re;[ateo'i fields-are intended {o bg within
the scope of the following claims.
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Claims

1. A method for identifying, a potential modulator of a cell signalling
pathway, comprising the steps of:

(a) providing a cell of a first cell type, wherein said first cell type may be
differentiated to a second cell type via a progenitor cell by sequentially
exposing said first cell type to two or more reaction conditions;

(o) adding to or replacing at least one or more reaction conditlons to which
the progenitor cell has been exposed with exposure to one or more different
reaction conditions comprising said potential modulator; and

(c) monitoring the differentiation of the first, cell type to determine formation of
the second cell type.

2. The method according to claim 1'wherein the first cell type is
obtained or obtainable from an embryo or foetus and optionally modified fo
allow amplification.

3. The method according to claim 1 or claim 2, wherein the progenitor cell is
derived in vitro from a ﬁrst cell type by exposure to one or more reaction
conditions.

4. The method according to any of the preceding claims, wherein the first cell
type is a self-renewing stem cell.

5. The method according to any of the pfeoeding claims, wherein the
differentiation steps are carried out on cells which are part of a cell unit.

6. The method according to claim 5, wherein the cell unit comprises a
microcarvier or other scaffold.

7. The method according to any of the preceding claims, wherein the
reaction conditions are the culture conditions to which cells are exposed.

8. The method according to any of the preceding claims wherein the

reaction conditions comprise a screen of potential modulators of a cell
signalling pathway.
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9. The method according to any of the preceding claims wherein the
second cell type is a cell which has been airested along a differentiation
pathway between a stem cell and a differentiated cell type.

10. The method according to any of the preceding claims wherein the ceil
type is a primary cell, cell line or tumour derived cell line.

11. The method according to any of the preceding -claims, wherein the
tissue-of origin of the cell type is selected from a group consisting of brain,
heart, liver, lung, hair, eye, gut, blood, ear, kidney, skin, tooth, pancreas,
muscle, bone and vasculature.

12. The method according to any of the preceding claims, wherein the
potential modulator is an inhibitor or a promoter of a cell signalling pathway.

13. The method according to any of the preceding claims wherein a first cell
is differentiated to a second cell type by modulating cell signalling
and/or the expression of one or more genes in the cell.

14. The method according to- claim 13, wherein modulation of gene
expression in the cell comprises transfection of said one or more genes into
the cell.

15. The method according to claim 13, wherein modulation of gene
expression
comprises the exogenous administration of a gene product.

16. The method according to any of the preceding claims wherein the
differentiation of the cell is monitored by- observing the phenotype of the cell
or by detecting the modulation of expression of one or more genes in a cell
thereby determining the state of differentiation of said cell.

17. The method according to claim 16, wherein the modulation of
expression of one or more reporter genes is observed wherein the reporter

gene(s) respond(s) to one or more differentiation states of said cell.

18. The method according to claim 16 or claim 17 wherein the expression of
genes involved is monitored on a gene chip.
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19. The method according to claim 16 or claim 17, wherein said one or more
genes encode a marker.

20. The method according to claim 19, wherein said marker may be detected
by an immunoassay.

21. The method according to any of the preceding claims wherein the
differentiation of a cell is monitored by loss of proliferative ability.

22. The method according to any preceding claim wherein the potential
modulator comprises an organic or inorganic small molecule, a natural or
derivatised carbohydrate, protein, polypeptide, peptide, glycoprotein, nucleic
acid, DNA, RNA, oligonucleotide or protein-nucleic acid (PNA),

23. The method according to ahy of the preceding claims wherein the
potential modulator is obtained or obtainable from a library of small molecules

with drug like properties.

24. A method for identifying a modulator of a cell signalling pathway (eg. a
regenerative drug) comprising the use of a progenitor cell wherein said
- progenitor cell is differentiated from a first cell type.

25. Use of a progenitor cell in a drug screening assay to identify a modulator of

a cell signaling pathway (eg. a regenerative drug) wherein said
progenitor cell is differentiated from a first cell type.
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