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arrest stem cells in a differentiation pathway thus isplating cells of another type
suitable for screening. In one embodiment, this is achieved by obtaihing cells of a
first type and determining a differentiation protocol which leads to the appearance of
a given target phenotype of interest via a progenitor ¢ell, and optionally further
modifying this protocol, typically by varying the cell culturing media, such that the
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Cell signalling and/or the expression of the genes in the ¢ell can pe modulated by, for
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to-culture, in animal serum, or a cocktail prepared in vitro.
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Ml oscope;
mogﬁgqi yasifeofr ﬂgtfiemapmasoﬂ t(asmné‘eirle@ogensus marker gene with

assMdteeClrriaB Cfﬁl%néi %trol%l&ﬁéﬁé‘tda}( eéey eg;rgg‘s%& e‘lﬂté %an%gr

be detecte bservi ng
reflepts Apajterp |r%w%?n@qu ?f@ncﬁnfimﬂ@mﬂ geap indightive dfhh%notmy obe

differentid R Thisngan e achieodd BS agsoBadilg! thelgdhe [ aQlen BNA
specific promoter, or by integrating the transgene into a particular locus (e.g. see
European patent No. EP 0695351). The markers indicative of dii‘ferentiatiq,h mgl'xy be
detected by a variety of techniques, both manual and automated, including
observation under a microscdpe, affinity purification (‘panr1ing"), or by ﬂuorescenc:la
activated cell sprting (FACS). Accordingly, the present invention provides a riethod
of moni{oring differentiation wherein the modulation of expression of one or more
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sequence, or a cell protein which can be detected by a
i gand, conversion f an enzyne substrate, or antibody

W0 bav/o6BeoOgni ses a particular p' f notypic marREr/GB2006/004483
differentiati on marker may al so be exogenous, i.e. one
that y bpen rhtroduced-into the cell population, for
exanpl e by transfection or viral transduction.

t
oRATEI sSSP e
f%“?’@atl%‘ts" %sr‘?frﬁ?'webxpr essed in a particular cell

| i neage or which are ep|tpenodified; or froma

Atrd k
i ARy B BB, PR o piesHeR B Beiea o EG M P cerpm frasne
Chl@anGQf@ @mpﬁsel%wquwnwemnm oe anbm:%r edinees lgenidl chiptdr %ﬂ‘r3¥
tedhﬁ&ﬁ%ﬁ ﬁ/ﬂkms'vM@eI)p%vaﬂéblgﬂ . asggrp%.laf%y' s cat 've

phenotype or differentia |o
achi eved by associating the gene with a ceI

AdtaHiapedy, fﬂha:gemes @ﬁfpﬁiyed ¥ thidYaraljkie %ﬁd’ e@tr&&%& &Eﬁgﬁne

Whlgﬁt%é@qoeﬁ%%f%eg%{%#@??@ é“m%tﬂaé%ﬁyi ve oPeglnf f gr Zﬂt i atigh

my be detected by a variety of techniques, both

In BRSINEH enfbiodiniHt Q”fﬁé ﬁ'lqenﬂoﬂct‘jéj al g{é ﬁa %)ﬁr %Lc:eﬁ 5 élngglgqregg)y

m ¢cr 0SCO infty puri
loss PUHP'@%’@&?@@"'HN ivated cell sorting (FACS).

Accordlngly, t he present invention provides a nethod
1h@rw dlffgaent%%tlon wherei n the nodulati on of
ex p?régg |"?ﬁ{ F RYAS MahPds ehaitiing siemeslls; and difereptisted
cellshdariged froiestere pefid @r vigrenadissrertt @6 PHIBAEierk Os.RACaO hedHR! €

\/Ild?lbdcaf"r%"r %Uﬁdr@'ﬁh% ngﬁlﬁ"@én?séd\%nt A dlacglﬁclallgg I}ev%‘a%et&u{)} Queltrures

expr ession o
and,Blsp alipwscunis of &te@‘efﬁﬂs thbe exi@sed & solentesdiitore cvaitions as

reqQiPétVia BdRPid dbtaiftha Badingd %gov\Hﬁ bﬁ‘t%laq fﬁaﬁ tlgt%!onctlaH& g array

t echnol ogy, which is widely ava romsu 5liers
such as Affynetrix. Advant ageously, t he genes en‘pl oyed
The potehiiat nadalbips mayemmiee QNteréiﬁi buj {fgaﬁ‘Brslﬁ%ﬁlsmol&fUIéﬂé

natﬂ'ﬁy ogede‘%%n;g&; %grbfo ydr t8 rQQeCiﬁV gﬁwe& ep g%esp Igg g‘ycoproteln

er e
"U%ﬂ'q aeid PYA. 2RNA rpllmnualeema ofi grotetjutieiceatich(PNAYS Sn fﬁother

emﬁddi}hérfteﬂhétdoiéﬁtléibrhdd'uta%r il B@taln@?f Gk gbngw cffgs\rﬁgl]ltrga é/ulqedses

cul turi ng stem cel

W‘*@FP@‘*%PW%*& fromstemcells in VI tro, adherent to

m crocaYriers, such as beads, /vli cr ocarri er culture

dvant ages he scal e-up
in QiR ddbeds ARl BHAANE0E" nondiiob ot Sk Seneigo  pathsy
Obt%R‘fﬂo@@@tﬂf@bbéve‘@tre@hmcteacrtbedchamm| ons as required in
order to obtain the desired growth and/or
fer entl atl on copldijtiohs. The potential nodul ator

In %PB S GRRSCH HieTe s RIPYidad 8 RbRMIGcevtisahFamROsEP combising the a

modulator togelh¢ar with a pharmaceutically acceptable carrier; diluent or expient,

In a further aspect, there is provided a partially differentiated cell, which has been
differentiated in vitro from a stem cell and arrested alorig a differentiation pathway
between a stem cell and a differentiated cell type. The partially differentiated cell
may be a neuronal or haematopoietic cell. The paitially differentiated cell may be a
bipotent cell. The partially differentiated cell may be a unipotent cell.
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rjatural or derjvatised carbohydrate, protein,

pol ypepti de, peptide, glycoprotein, nucleic acid, DNA,
WRRA7/06d3igonucl eoti de or protein-nucl ei c add (IRKNBEGB2006/004483

anot her enbodi nent, the potential nodulator is

obtained froi al library of small nolecules with drug

i ke properties, In a. further aspect, there is-

804143802 T o 2 RN AP - co

*'gﬁé'}”éél pAthway (BHét rﬁ@ﬁ"eé?@b%éltugi eRamnsising thsruse iofi grogenitor cell.
phar maceuti cal conposition conprising the nmodul at or
eutl cal |y acceptable carrier;

h
In é(%ﬁrﬁkeﬁtas%érmt é&eﬁ aq?rg\gl @ Meihqafar idgatideg a r?@qqigIa@pr,Og & cell
sigpaling gethway Heg.t @ abgeneckitité eerreg)t caﬂi;ﬁ'ﬁlng ethb usehéich ﬂh@ﬁally

| cel |
orRER LB 124 Bl T O Tl bl doges
alogg g/dliffeggntiatignpaivgy betweemea |S@n"e@"@eﬂ A diff;emltlaté'dh eell type
part| ally differentiated cell may be a neuronal or

to 0| etic cell, The partially differentiated cell
in G APBE S E¢ Bisfeunprovised therkie o arhvodaniy cal rasibashiaests
assaylto jdentify benodulater pfet @i sigaglidg pathveayf (g, tah@éendﬁa@@é"ﬂ U
there is provided a method for identifying a rmdu?ator

. of a cell signalling pathway (eg. a regenerative drug)
In 8 urisier apnegt theee isswoidedathpusey ehaertialyedifferentiatenl defly wihier

ha@ BERCiffereMRER h SitBTRW & %fénﬁcé]ﬁéﬁ?ﬂogrefs%? %&#\S"H Hlffé(rbﬁ}%tlgn

ey
pa@a%h%}”ﬁ’? %afea‘rfﬁh?nd g&f?ﬁfﬁﬂﬁ?fﬁﬁ celhipe we &g serping assay
to id¢rftifyea enotiulaibedf acell signaMhg@athag (&geam%wnérfawe&n&g)at ed in
vitro froma stein cell and arrested along a
differentiation pathway between a stemcell and a
In 3further asmertathers ie plovided pendtiodafof differestiating pmembrybhle i S

celp i@y 10 @fbgbhier lb?Qhé)fmy%loﬁH qg%gt (EBrgE{ﬁéri Ithe Fla gelatin

ent if OI' O

m'cé‘?‘ﬁHéﬁrl(erra%’]@%ﬁ ﬁ,ﬁynere@amar Tegenerative dr ug) lh a1l

further aspect, there is prow ded the use of a

[ ent at i cH has been
in B¥ihindh aabeth WIehd T DIE 5 os o drgeleh) Mimaee e
CuliPriiey neicra¢drfiasy @nmffanentmimg@h‘rbvauctmemmelm iatosHa@matphibtic
progéttiioss. di fferentiated cell typ!'e in a drug screening

assay to identify a rtiodulator of a cell signalling
pat hway (eg. a regenerative drug). n a further aspect,

In 4 fhueiher aspept; ?Mredle(ﬂulrclﬁhﬁﬂidmﬁthf)@ Eorddrif)cfl.@fnﬁ Q\% Ha?hda%oueflc c%ll
stemcell into a ar o e nyel oi
ol QA co s Forprea rbaod SH, e ot fnpel Secroreer
prefesaply, atv\@Jblt |n$p¢1eneachoor coditiong r Wwherkin eadi Uthduen appigeis
conﬁﬂ?@é ‘fhch§atﬂ? Qi gi%ﬁn Jeh ﬁntHS( & mcﬁs 9&?& ?ﬁ ﬁdeq?)?suﬁ)ég)ﬁt? dkﬁ%O)

CI‘OC& rrer

%r?PLL f%ct% ﬁ%Fé; prd (B)tinpufir ctere eplbfastor ccsqamo@@ﬁ. Hetr §.
BMPZ BMP4 and/or TPO; and (c) IL-3, IL-6, TPO, EPO and/or M-CSF.

In one eimbodiment, the ster cell is seeded on a microcarrier — stch as a gelatin
» . l o ' ,
microcarrier.

In one embodinient, the stem cell is contained in an IMDM basal medium or a
Streamline Haematopoietic Expansion Medium.
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In a further aspect, there is provided a nethod for
produci ng a haenatopoietic cell ffoma stemcell in

WO RE0r7063306Pr i Si Ng exposing said stemcell to OPET/GB2006/004483
npre, preferably, two or nore, reaction conditions,
wherein sajd reaction copdjtions conprise incubating
said stemcell with: (a) retinoie acid,

DB BT PO B 7 St e ot o
Bejta 1, PMP2, BMP4 and/or TPO, and (c) IL-3, IL-6,
In Iﬁ%mﬁg)o@ném% Qfep%)% TP b8, BRRANIERO is Uik, sterri

I's seeded on a m crocarri'er - such as a cjelatin
mcrocarrier. In One enbodinent, the stemcell is

Ih 6Adérabdttent/in atazg( (&yhIVB BAs ngjsb%f_ediseur} Iﬁfanath&ér’mrﬁﬁﬂid,_rﬂ!dﬂﬁ TPO,

C ansi on i mm one enbodi ment, in
Ea?%@?rwgsﬁﬁﬁ?lﬁp E“f he is used. |In one enbodinment, in
step (b) SCF, JGF beta 1, BM J- and TFO is used. Ih

qand I'L-6 are used. In
In g‘ﬁ}%{tﬂﬁer eér‘rrgﬁlgé 3 %ﬁ%%o‘rggo an ag/ M GSF are a| sp

used. In one errbodl nment, the step (a) is perforned on

Ih dﬁé’erﬂaboduherdptﬁeﬁﬂéb@djlldwﬁrméd‘tﬁ\ &yep (b) is performed on

day 4 . In one enbodinent, the step (c) is perforned
on day 6. Detail ed Descrlpt|on of the Invention
in Ded embadiroers, t@e ktep (@ isQupnfdmédoorsdafs. used herein, the
term"culture conditions” refers to the environnent
which cells are placed in or are exposed to in order
to prtinote growh or differentiation of said cells.

Deliled Ddsifiption 61 theliiehtié® t he raediuhn, tef p“rature,
at mospheric conditions, substrate, stirring conditions

and the like which nay affect the growth arid/ or
Definitiomsent i ati on of cells. More particularly, the term
"refers to specific agents which nmay be incorporated
into culture® media and which may influence the grpwh
Cudfure| Comnditions e Asniised t hasrin.othe demm scultais) gonditigesy” |refegssto the
engi&fiﬁ{ edmllcﬁ Qelféeérél Rced # di'%Fé &%s&ﬁtoﬁﬁ Brdef® ;Lr@.&.bte growth
u anlsm S ca
or #&éﬁ@ﬁ%@n? ﬁﬁqﬁ'ﬁoﬁﬂﬂ S T elelS o R aFe B e

atraosphisgd corglitiohs, rabsteate, mﬂmag coneditising anyl ttieg lileswhictahdy affect

e/ §lo W&gg&gcﬁ#b%rltﬁtz nlcﬁ'céuss Whid EQQ&H’? pythé‘ te?@%@%“t&’?é‘e%f%

rane or

aggnis Rvighomay: be éngreosatad lptomultmedh% aed whicalmayﬁm‘fuence the
arEWAERESr difidtentfeRbd off By be a emkaryotic, cell.

Cell A cell, as referred to herein, is defined as the smallest structural lejt of an
organism that is capable of independent functioning, or a single-celled organism,
consisting of one or more nuclei, cytoplasm, and various organelles, éll surrounded
by a semipermeable cell membrane or cell wall. The cell may be prokaryotic,
eukaryotic or archaebacterial. For example, the cell rhay be a e_ukar’yo:ric; cell.
Mammalian cells are suitable, especially human cells, Ce;Ilq may be natural or
modified, such as by genetic manipulation or passaging 1n culture, to achiéve desired
properties. A stem cell is defined in more detail belo{/v, and is a totipotent,
pluripoter‘lt or multipotent cell capable of giving rise to more than one differenti,zfate'd
cell type. Stem cells may be differentiated in vifro to give rise tb differa&ntiate'd cells,
which may themselves be multipotent, or may be terminally qifferen'tiated. ICells
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Mammal i an cells are suitable, especially human cells,

Cellsl may be; natural or nodified, such as by genetic
WOoreow7ed3ad i on or passaging jn culture, to achi BUEGB2006/004483

desired properties. A stemcell is defined in nore

detail b lo, and is a totipotent, pluripoterij: or

mul ti potent cell capabl e of glVlng rise to nore than

di Eﬁ‘%ﬂéﬂeﬁ i [//%‘ta Cfaaée‘ﬁs qlhfcﬁlhla}/é X@e% %( t?% 8'%? %a@. qyf%‘P%ﬁlﬂgi stera g

cefigiojoge Omp@ragﬁaty whnérm@nqﬁeselhbffmmraﬂqmt ent, or may be
termnally differentiated. 1CeJl sdi fferentl atecl in
I:.vit 'E are cells V\lg jch have been created artificially
5% cRkBbEi RPnetsmhogiant thedfirgirell diperina cell thgbietainsihe ehility
to penavoiitsslic érdugdi Edliedieisivh aeltnjuoaan Effél‘éhtiéi@hrlkt?té’%e' Fang & €of
t e e t retains
spERed Bines! 17 ahoh orfiBuiment Bt Be s 2P et Bana
diffesgntiated fﬂ@rnea progeritor nelb la anptler embarimert, thpdicst aki tyﬁel is a

ste@ ekl téépgéscn&éii ﬁé}‘@hhﬁ‘élov@”bﬂ]@' JERt cell&lﬂ%hfbér & e‘;(gtln le ¥€e

i.S aic% ?‘Fﬂat i less differentiate
empoyonic stem e Hean afybatemnesl | Tt'%@eﬂs Pk thegfirst iwpypeam bea
differentiateelitt) zaserthrs tidabe df Reseebd kel We betﬁe &ﬁ@%l@%f' the

b
el ARy breCH AR, ey B prbodivech s, el el Bpeve
difigremtiaipd in & secandicat typa byexpasing (eb nssmgentiafiy expeiag)te ek |

cell ¥pe t@ﬁﬁc%ﬁn&r@?e& Shiee dr nidre J&&C&%r el fy&@%o?%%ﬁcﬂon

reened. Thus, Tn one enbo
‘ﬁtﬁ’ Sis dlfferentlated to a second ceII type by

exposi ng (eg. sequentially exposing) the first cell
four or nore,

eq. h .
sebdREcbiP ool 1f o d RhBol it IneGeafd et i, eel et oy
differgytiate, rbub it samseb crtiewdiself anyeres e Tomskooed kel typveemta@ b€ Irore
Ilmtt&ﬁin tﬁ@ﬂm@@ b/ ceith fltfc%ﬁw%kbrﬁé ‘Pnank}"ﬂé itk cglfa&pé) Ul e:s%ypg cell

second

ey, 'f‘%’& q%r%rwétesé thans it @l §/ppt %@rsebe@bm migabe e
dlﬁ’srmﬂeite&ﬁhkah tl'teymeqen'ﬁbreceﬂeq}ﬂ&% ErBbddiri@¥, tP@ sé%‘h@ cell tyg 5 a

ted, th
pa'%'f «*’qﬁﬁ%'ﬁ% FiRby A PPEpes A gf?fsaf'ﬁffff}a% iR fra*fﬂotggﬁrss &¢!
tx’/pb @ngl arrqeaied)aienmar’drﬁdrenmtbn pttheay betaaeh gebil ofttyhrsi §pei(eg.

a s‘tléh? Eélf?'ahc‘{ adi ffér&rﬂgféﬁ'c@ﬁ gﬂgc% la??;rK\Q- e%o%ﬁ?en?qﬁ%s%ﬁ?ad cell

ferentiated I1n vit romthe first ce
typﬁllsr%%et' é“ﬂﬁhéltﬁrﬁ@“‘&”@h?’ffoéfrpéntl ati on pathway between a c
of the first type (eg. a stemcell) and a

ReflleifHy8ThydlbiRe oE Bnig THE oy TeqPiamehyo calay re &t naural o
SVWQQu@qﬁmce Réig:hrwtsamn & etemechl|cir rpaag@mtaﬂrcug ald® they étﬂb to
regeﬁ@rgt%'b??éﬂalr\é%sﬁré"'& oré&f &' ﬁe Bc?dgm g%ﬁ&g‘nv&% é‘%]r‘% [??grli;gﬁ |

subst ance wh
the$rine, ori Rr the disninting of rré@%ﬁtﬂﬂam diseiresr @paigans ati & sneefical
fredif@fN ReJeriehfive RidMicine RPBGHISI8Ed Y&l EBEESHAE thdr&lidd” Snd/8r

the administration of regenerative drugs to patients.

o%

Progenitor A ‘progenitor’ or ‘progeritor cell’ is a cell type which lies upstré;am of a
more differentiated cell, but downstream of a true stém cell. Progenitors are not
typically capable of long term self-renewal as are true stem cells, ahd their
developmental potential is more limited than is that of stem cells. For insYandze CFU-E
and BFU-E are erythrocyte-committed progenitor cell populations, whereas the LT-
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the samJ3, or to the discipline of regenerating
tissues or organs as mnedical freatnerit,

woe@ene3ad | ve nedi ci ne enconpasses cel | repl acBEGB2006/004483
t herapi es, and/or the adm nistration of regenerative
drugs to patients. Progenitor A 'progenitor' or

"progenitor cell' is a cell type whi lies upstre am of
t
H%}Ct) fegtn).:]fégegcﬂelﬁgmﬁ{geﬁfd rﬁ&l{ﬁgt&l?éé%m%bﬁ%egig%% Sl d‘a% %%B?Ilus S B¢

seffengwingr ?Hds@‘l"ﬂjﬂ helge cells Diffecentinigd emtl@rmw@ ¢an beHerived

fran eFU-EeMEH iamirR bR be Rek Rt g |
f:o % q% stemcel I's. For |nfsof?f{alﬁ-t:28@ﬁ£ lgn anh g ugﬁgrrn)gﬁ
g}g R¥'Sc

yte-conmitted progenitor dell popul ations,
whereas the LTHSC is a sel f*newi ng and nul ti pot ent

Cé?laﬁéﬁsmng' Ghi Gert 9«[;@"0? b&all&'& %f tgahggrlml)leti:u?aramechanisms

renewi ng arid
whereby el ietest end éemd de ;ax@snat stimuieangesand eksbagrm 1Githdr

ceHﬂ'NCI‘eh slgﬂalﬁrid_;r Hereffe MRILEES tré(r?s‘én;ﬁtfo%ﬂ%ng trlélﬁgaliqﬂblc&n Els LHEN

ved fromES
m?‘%?'ﬂ'?m%%ﬁ ‘f"el SRR frangdudtien meshanismsne, m)l ecul ar

mechani sms whereby Ce Ils detect and respond to
t t her
MER6E ho B Moyt 8 PP daEeh Sl Gia Feipatacel
changing if ﬁwmoa@ |stﬂtﬁato wtherolls thermpntesicoidné swentias thigirdferago
mcﬁduﬁaﬂéﬂ oftcéﬁiﬁi@ﬁ’éﬂﬁb' pRsteiREh mo‘ﬁféﬁsrs myggimbgto%roma?e éﬁ?{ idllar

ref;rs to any factor

CGQ;F'QP%"”@fPa WaKs- | h%faﬁbgﬁ#a the fofrp Ghafe! progduats pbchemlcally
syrathemdmdrmolbd:uléshefom@;fmré af ofdaRici 61VRABIgEAB é}néﬂuﬁnofe&fl@@

RO e e s T

nuglaic agidy QNATRéIﬁ n@pnumude toe pfadeinnpdlein atid r(ANAD rvdabintics

alsRliAc| SR eBbRigk oY aftapbhgs] Wroq l'gg):rsefﬁla{i fra: ml‘fltﬁfo selﬁépﬁ)é Byt &8
organi c or 1 norganic sna {

”°H@ﬁ?‘°3a1ﬁ RANgPRCHich RYRIFRlEe revpisilest Ppmmwﬂp@m Ewf;ompe‘utwe

inhidtptsi déndutoysimiat stbeibie, cten lstglnauufg épiuibte BMhhalYthe effect of

ot e I C acC

O T R

agamiemimetiss scotfaciers Aprempters dyicttoe kel ncl ude bt are not
limted to: nonspecific, irreversible, reversible -
A Hcl)‘rrpet irive and nonconpetitive inhibitors. Mdul ators

mpiification, Ryprificalipn” refersiala rrerpss by which Be insreass Iramagnitutie
or-afrhidrtof @éllsacqlgﬁraf Icﬁmb@fent'ﬁpd)retfellulé\* prB@ésBém{ccG& tR&afRliar t
am%]nﬂtafﬂorﬁ re%rsetg a? ;térgi?aeég §f IrBFegﬁBg gﬁﬁnlﬁ{\l&rﬁ Weaogel;ll%ﬁureas%gtgrlns
Thiarpéy beagintbly dnereasingl hei ratet boproliferstien sr sorvaralpsfocss Sin e
sysdethch an increase in magni tude or nunber of cells,

i cel lular conponents or cellular processes occurs: In
particular anplification refers to a process of

CohfpoURA The GerflcbmPslfaeisSudel Ierdiflil agcstdaHEewitl e Mbaning
normally a.ﬁsgsigned thereto in the art. The term compound is used in its broadest
sense i.e. a substance comprising two or more elements in fixed prb;slortions,
including molecules and supramolecular complexes. This definition includes $mall
molecules (typically <500 Daltons) which make up the majority of pharmaceuticals.
Howevér, the definition also includes larger molecules, jncluding r‘qolymers, for
example polypeptides, nucleic acids and carbohydrates, and supramolecular
complexes thereof.
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this may occur by increasing the rate of proliferation

.or survival of cells in the system Conpound The term
wO cowmpeasnel” i s used herein in accordance w th PE¢EGB2006/004483

meani ng normal |y assigned thereto in the art. The term

conmpound is us'ed in its broadest sense i.e. a

substance conprising two or nore elenments in fi>|ced

proportions i ncl udi ng nol ecul es and supranoleoular

npl exes. This definition includes s'mall nolecules

“'?WWPE&'I‘M sers0ingal Thenigym iligehthregbpul stiekiaingragforsi tythef
larpdracae GRitbhdardy evAIQNRY OF coﬁlﬂcﬁmgﬁn' appérélfénta@et; Qaéeﬁ o PQPS

er nol ecul es, including polymers, for "exa
baLeg({%ﬁg’ptl des, nucl ei c acids and car bohydr at es, and

supranolecular conpl exes thereof. H gh- throughput

he , h bree! n fe
PSRRIy B SRR SRR S
bed@ﬁ%&ﬁ@@ﬂfy neva lggd reandidates iy tyretdrmgiecgvempnmet; | Grasyetind
librdfishay @g@ﬁb&ﬂﬁd Ibiy *&hﬁ‘rn')éaﬁs KR AURG alt! rhEl@Jn cr rﬁbrﬁatorral

ch?rar ﬁ‘? \He ounds that cari
BHY: i FANPRER 'QB’a o Pershased; frrm ﬁemmerr@al @we@ﬁ/e\dqh as
Stgmla)AldElGh D@oomuhahderéarn&rmaiionmmamrdg@aﬁ Rl R)feﬁé'r‘t%lre

r%,ﬂ%go 2 ) 0C d snNakor LAl
llf:w)(\chdnQe ound {eil%l u‘? 5)(#’ (g S’ ﬁ) {91 10" o
mos Aifferet carnpglmstﬁ o@sc@memboelmcgwrmnmlmd io lstrudﬂure ooﬁuecthn
Partners.International, Mybridge and Tripos.
repertolre advanta eously conprises at |east 102, 103,
M%BE’%"EO@‘G Ll m°ﬂt'i? Tonys usaghty signify an jnprepse angfer decrease in

thechaf drastertieinganqainlatedls , THob) abduran REgdrRl & @Qs.&r inbinde red
Modul at1 on. The term

[l
'“°*‘°"?"8fﬁr ggﬁ%ﬁgp%@ﬁ%@ﬁp e"'egagﬁ’ﬁugﬂt Qe P ease and/ or
decrease in the paraneter being nodul ated. Thus,

CelldE bcksy APEeIIGISFErOE&Qrig%W Qﬁ‘aréétéljisﬂg %ﬁnclﬂgrt *Sbréc%% eegglj]tng

ressi on and decreasi ng
Ca“%srcrf

L Braedee o exdupeeiiuisr W%@@ﬁrﬁ Qr l%xﬁ?served or which
carclbmat&tbtr’ed iteh el Eiarmés ﬁ&elltﬂér%&fe%ses@r\@]?db; blﬁ Kot fhited

to, ew;lﬁlﬁ)tl 5&%&&%% dgavtﬁ i Bgﬁéﬁé’gqﬁt’wfr'%’t eﬁp"ta E%ogfnarrnsg,
recggmtmm gnolestilec piodudtian g desimistion (degtadelian), utation, eprotin
foldrﬁdﬂrfa%nﬁtl%n ndiRlidn, Egtalyéig %ﬂ nsrmgﬁc%dqv%ﬁcugr transport,

otenoy, nor phol o I ng,
OrQEE‘%IGgﬁﬁ"F"iOBn celhsyeeumet Eﬂ&cprobﬁra@pn deigisionc differentiation,
phendirge, asdabtise) beneaxpRiskion, or HedoRirs) of Bksd Hifcesses.
transcription, transl ation, catalysis, synaptic
transm ssion vesicul ar transport, organelle function,
Cel unit A gioke of eells, athishi nsay bepa gloup ef ard. d?oolsdjf‘télsum Jmay be
sorféldf fSGBddabhd® Randidte mhgtﬂesubfgﬁgﬁgy& S0Ci the cell units

xgr ession, or the control roce
themselves, such that the cell unit behaves as a colony of cells and each cell in the

cell unit rp exposed to the same culture conditions. For exlr:ample, a cell unit may
corhprise a bead to which is adhered a group of cells.

Lo E . .
Totipoteht A tofipotent cell is a cell with the potential to differentiate int6 any type of

somatic or germ cell found in the organism. Thus, any desired cell may be deriyed,
by $ome fneans, from a totipotent cell.
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Celi unit A group of cells, which may be a group of

ohe. Pools of cell units nmay be sorted, subdivided and
whacdibesdiov t hout substantially di ssoci ati ng t he¢T/G8R106/004483

units thensel ves, such) that the cell unit behaves as

a colony of cells and each cell ih the cell wunit ip

exposed to the sane culture conditions. For exanple a

PIGﬁbbterH gl[q?ﬁ}'p&&{fp fb‘ %ﬁnp%h%?ad tLﬁ’p\é@e{lg ﬁ%lll % Iie{g'/ﬁlgh oay

dlk?ﬁr@n’f'at%etomremanane,tbat Ripkbakiy et all, el types. o any type of
somatic or germcell found in the organism Thus, apy

esi e, ll derived, by one neans, from
LepEF | AR cag| eplagh 500RE meps 9 (860N el GaR ancor
defrironinierotigtate aomdition, tdr paleqdnce @F buliuse @or@ﬁlbhs ‘M‘Wﬁiﬁh Y cell

ol Wl Hh B! s TG\ D ool R BBl o 4,
spp@*" iR sieD; or derel fgdesl atdhd bezgmmngadehe)expépmenﬂwmdw

m@diﬁéduérc@or@l?@%,tdr %@ke@rduﬁngg Qﬁé’ﬁpﬁﬁngftteﬁéj b i the gell unit s

con lons, tc> een ex OSGd
exﬁ?ﬁ?g °fas'm%{b@|P°WaUéfeéPﬂg? dﬂpcftﬁﬂowamcgltur@a@maum@g biat
deducieAildbet octal imayiang 1wt £8evidd that rb |or6&§$ﬁb@ tﬁé |ot:£1t?on or

nERBRPLodunk Bar R RLET bl 2Mpte STELE fiSfioh WSSy L
ExgenplgRiof lﬁbﬁlh or tagh Breumplectles expise deguencs istrdtyre @r mass; or

fluB@8Sédnt Qﬁ@écde%f & %Bﬁ@% A’M&h Cgé @Léc@"ﬁbrtﬂaof%&;{g di Stth e

used thb deduced
traﬂﬁ%”d?rép‘?fﬂb@‘:ﬁﬁr‘”'tf‘é‘E'SP%lg‘aEkFT@S Iobéc?i‘?tlr%)ﬁf Sblﬁpﬁhe i dent i ty

af a cell unit at any one time, or assigns a unique
ExplEe 1o ctltyfeCodnthorsy ALl B tinoseil B ulire GonaEra penit '
plagad [nscontact With aymedivmner gréval erciet emddbns)\bhletcafaaoswbraﬁore
ceﬁ?ﬁé%ce@é(eé %@blpé{ fﬁg lé?d'\mlé( ﬂquerﬁ%{bq ﬁngtg%i%%g%é Sf tge Cell.

obj ects w t uni
Th@cdfyﬁﬁr%‘"t”& ?ﬂnﬁ'fWecoemwaﬁ% FP'BWQQ Ave e¢"| muasmeshpmstm ¢ad is

placed tntthe nmemdi foi @a&ﬂcme Peridd dfﬁmelf@\qﬁe hbme &%ﬁe’a{:t Li H\'J
if tﬂgdCOH@{ S ar rtgvvn e %n Hhong e g%e %?Ithte c(i)es?reg '
& u? 'B?ed%@& S gﬁ” h;
terappefrftareent i at| on, or netabolic state of the ceI | . Thus,
if the culture condltl ons conprise culturing the cell

in a ned um the cell is placed in the nediumfor a
Pogling ; Tesprolingefi ahg asmare geoupe ef tell units snvelvemthe fadaixture of

thel grisepsvto opeaté stnbl@ gﬁé&fpdcbrtdoeﬂﬁhléﬂ & d&@@@&@lt dHi tg énl‘ l;ngr than

, itio |s are culture

RN g e S T A S

culyfre-cariditionsi Apoolimayl becsuibtiiltieled eLmthat lElfoQ:jr@fpsI é]maglfaﬁfl’cﬁﬁlybﬂ
ri ses ce ‘

“°ﬁﬁa.‘*ﬁ5'ﬁga s BHON tlonft8ps LR of PREFIRE o fitses s o

maly E?T“ degpoplgd er@"flblﬁlahprmfm QXﬁm@r@lﬁt emswedtb differerit

sets of culture ¢onditions.

Proliferatlicpn Cell growth and ¢ell proliferation are used interchlangeébl'y herein to
denote multiplication of cell numbers without differentiation into dffferént cell t(yr.':.es or
lineages. In other words, the terms denote increase of viable cell nu'mbers.l In one
embodiment, proliferation is not accompanied by appreciablé changes in phendtype
or genotypé.
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cul ture-conditions. A pool may be subdivided further

irito groups.) either randomy or non-ra domy; such
w@e@ape33ss € not thenmsel ves "pool s" for the preBenGB2006/004483

pur poses, but rneiy thensel ves be pool ed by .

conbi nation, for exanple after exposnre to different

sets of culture conditions. Proliferation Cell gromﬁh

DffFafiElibn R dref bt s RSP aienh s cin e Aferent
ceflityrice rﬁ@hﬁxmnl@m bipatent dplfiripeteahor totidotent ygiasayodifféremiaaniap.

al [
n@u@t B@lf \é@f;féiﬁntlr?ﬁlgrﬁ éﬁag n%@; ggfd?rﬂ;aﬁleb Wg; E@ﬁr aﬁ%%\r@ﬁag ﬁ be
méecpga Fﬂeé?ﬂ’ byh%ﬂ?ﬂf‘ edéffe&qﬂtlguoncg\%n@gﬂg rqfcpr\,%’@mayg;@snmn ofa

pr@ecigbe prea raan‘ufeemnwea&dnoa 1668 ibvett eﬁfaﬁ?&éfﬁ‘)bbl 8 fy?l

e o B Mhnneile” UG5 it eHeeice tepidienrerision dé:r\%tﬁ?b’é%/ﬂ%e
matuiel Lﬁhwpdl ma!ércen\ta'riatoeahmlh&v matomucell typel &.g. a neurori to a

|yr9bﬁd‘ ngt(eeﬁh' fH dg‘%g m:*?e‘d ‘35"' Sl % Qél?' I ieraLl e

ent t The te

d'ff%i?'f“ra rbﬂw ¥iES ¥ersa. d%ﬂ'fé?‘ﬁﬂ% ;ﬂerdeffe@@aﬂzcm tqfﬁ;s tecthe asqlualtpn

of@f phenpipsaet & Res @latite dBI! Nb@ fr6ld mBBéQFevéiB&ﬂérﬁaﬂy hed cell
eveI o:grrentgl I% d ffned cell éyg a _neuron, or

i doypde SEatmin s mueent, ebPus. Pedifiseeniaton may be

fOIfQV\@d do tfirter differentiatior o/ reperetonthd originat eéll {yhe’,rbe"thzBWNher cell
t r aL neur bri .to

ty;S‘eD Fﬁﬁ% h‘g‘otcs(ﬂtu Igiq (ﬁﬁ Iﬂgg}r%pé? tlg%lg%’ loé%% gﬁ% nt 15 af‘?f% fnces

t%{ﬁ" betakento nean 'd e - dlfferentlatlon and
vi ce versa. Commonly, 'de- differentiatidn refers to

the, henot ype of a |less mature cell
oilEiSafffhi et o e GulkiG Hetiod P B s P Wik = ogies,
diferentiated mipog ptparticelaopdtiivepyar insageni ¢ precur sor,

pe-differer ation nmay be followed by further

differentiation to revert to the original (Jelll type,
Stgfe 9f 3 callylan prasese e Tl steippef 4 Dhllutgr @rashed taferf 20 Qdpther a
ceMﬂérLb’r&.eBé @ &Séhﬁiﬂb @8 Yotlahd ng%mpléilgelluépg o?@gs%r‘ %%W?[én(%e a

84 ent i tlonsae ere s)
SUTECHES S[%%q 6 cpihlar PRGSTS. Fer SATIBR, 8 colbie dffatentation
pattiviaf ér ercell atagcbeanhamuge ar pay lhia%bétfn |ﬁc§iIcBM\@Md %ay: diaﬁ[@agaea
S e..st a cellul ar
@ & ordl §os B Bp RS STt vil1S sfend orogensBi by
the)presance atp efraranberistineet ofiergpmps endntemiddigtes pr ocesses,
bah denote a particular step or stage in that cell uI ar

process.. For exanple, ia cellular differentiation,
et R SBYP i5rf clEln 0 ctLRICPHREA 99 RSP wmw@e@we or
aniRNRugse paoticreds us@ﬂ‘ﬂénefh% Qarﬁﬁlﬁ@@l’es@i legléts g%’b&lﬁﬁc@r

STy AL 5,3 L L) 8 i i

regupnsg\eﬁ@qg;pla(tf@ghe transcription énd/or translation of the coding sequence.

Gene Produc¢t A gehe product is typically a protein encodeq by a gene in the
conventional manner. However, the term also encompéasses non-polypeptide gene
products, such as ribonucleic acids, which are encdded by the gene.

Nuclei¢ acid synthesis Nucleic acids may be synthesised according to any
available technique. In one embodiment, nucleic &cid synthesis is automated.

Moreover, nucleic acids may be produced by biological replication, such as by
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Gene A gene is_a nucleic acid which encodes a gene
product, be it_a pol ypeptide or an RNA gene product.
W@A20008633¢6 ei N, a gene includes t |east trje coORPETIGB2006/004483
sequence V%lch encodes, the gene product; it may,
optionally, include one or rhore regulatory regions
nepessary brthe transcripti on and/ or transl ation of

uen t A gehe product i
C"%*‘Sa B A s Bl BPTE ssth eirePelo- procedires
f@WﬁWbﬁﬁﬁﬁnal manner. However, the termal so
enconpasses non- pol ypeptide gene products, such as
bonuclei c acids, which are encoded by the gene.

D'ﬁﬁfﬁ"@? XRSPIFIQY (19068 Wbichiges efpeesaed aksdifragnt fvels if response

tospihtlies coaditiaecan dielﬂtﬂbdﬂflaﬁby Wé'ek&@és%nté?ﬁﬂgtb{f’é&h taL :Ej}n a
nucl. e Ci Si s Js,au omat e

o 28] &5 e B oF b 0, o it alErepiialy cgpresied

disigyl 4 gugeiepnr lessar| quaatily b mROIA srgyeas qbrdaaf‘;tl ih ¢led céiNurider the

teQaBhfidr@lthdn %@E%t?? g:gr%d‘lt s qgfé)ﬁ(\’ dtoq)geltaﬁ) g %oégoqéja%ﬁagﬁ

| known in th<3 art ressron
eVEl% expressed at different |evels |h response to cell
culture lconditions can be identified by gene

PR El P oS Sl BB SeAtllo
terhi {sf uped iiefedd toysignify eosemhtiohizs p'bﬂsjecﬁolgrfelaéﬁnmvf uéuﬁiﬁ 88¢&ium

prdbisatel, bl @lo BTNAGY otHENEMRALEL daflribig Bibkic %g, §'ntd 9°

test conditions t er na
cefl, é’PC&MﬂQéEﬁP%}‘OWé‘Pm wrabtéanﬁ@cém elssisororativrard the like.
Transfection Genes may be transfected into cells by

Cé@ a$ ﬁdyw ate nmeejns. The terrh is Used herein to
r%% 5 Aventional transfection, for exanpl e Usi ng

cal ci um phosphat e, but also to include other
i I t.0
CATERY Wep A0 B IBNE AR, B oo, Bihededt ctfhobes, ane
CORPERS ?WF?SP%X théhmmwpsmetep it yviich @kl ishuesd dCelbismpd assays
caf®el bé@dsé%ﬁosasrﬁa%ﬂ? aﬂrs@ag%e di RO phaMachdich @ig {%@8&% angd

q bi onedi cal sci enqp ngrl se any assay
CYPORITRIL ProPess. o " ﬁfwalyﬁb's eprpvidiag u@,feaneﬂem ghoyh dey @
compeaysis dileely tmemtesaz:d inog bipkgicalesysleph, Abtl juSitabBESHhdAN it iMi§racts.

w.{ﬂ@gJofgﬁ,ﬁgla}q g[,%gla%;covery and devel opnent process,

are va Pe i h provi ding i nformati on about how a
compound i s Ilkely to interact in a biological

FoS)éﬁdn‘ﬁﬂé, ,ceﬂlgésddté%gaﬁ%'r\tbeh&\é/d 't$ idle il %ﬁ@%l@ate#gft&hgl drug

tial in i1solation.
targ%tF 1 8%'&?@?:93%%&%/ @a\'%atﬁea Geypiened that carbm uped todigkentity genes
or éalluletl gathwagd vblvedijin distigset Bo@RESs, tcCaét’err:hlﬁé% ﬁx‘h!@lﬁ:‘:ﬁ of
targér:é%n&e §to qr?e\égurg %ﬁgnén'?p"i‘é ch%%gé]s tﬁa% mayebe ugd%cecfj upon ac¥vat|on

of certain genes or their products.

Cell-based assays can also be used in drug discovery for lead-compdund @isc‘qvery,
selection, and optimization. Unlike the biochemical assays that are often used in
traditional high-throughput—screening assays, cell-based assays can provide
information relating to drug properties such as absorption, permeability, selectivity,
specifigity, and metabolism. As a result, lead compovinds that are selected after cell-
based screening are better characterized, more likely to provide valuable leads and
less likely to be eliminated in subsequent phases of the drug discovery process.
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or cellular pathways involved in .disease processes,
to determne the functions of target genes, or to
woreaseBiphenot ypi ¢ changes that may be i nduceRPCT/G8R006/004483
activation of certain genes or their products.
Cel | -based assays can al so be used in drug discovery
for |lead- Vonp und discovery, selection, and
optim zation, LJnlike the biochem cal assays that are
often used in traditional high-throughput- screenlng
A geiog geplicgtion|of pelldegedassayssis draioxigioseratoing A onuriat paohof drug

disoRvéet)| é}ﬁi Td@vélﬁpiﬁﬁanprlé)ﬁﬁétéc?e%nﬁﬁcaf fruy a@a?!ﬂfcfégé Oty eliminate
ecificl'ty, an

er I|t elect|V|ty,
C“’%le"t B e ses Sideipets: ewiyet GHiFRY Mehaskiagier ete largely
inatequate cdndaint particddrl thased sfcarg@si Medels gor h@f(l&l@f screenlng |s

K t d | uabl e

exﬁ‘g@*%“sﬁé o0 B I Blidr, Bl et B © o]
begpuseresyis ufgfhaﬁﬁs medels ylo pobalweys acchfely pragipt havas Icompmfnd
wilt érforias REhaARS TS hufah Bell-BXi &»eeﬁﬁ%%%hme A cruci al

p' rt of drug discovery 1 and devel opnent I's the
screening of dri candidates to elinm nate cbnpourids
Sarbertingvaddays and TS| de ef fects. However, current
met hodol ogi s are- largely inadequate, and in
particular the use of animal rnodels for toxicity
Higft thsayahpet soseasr {BAS) van hedised iire theoprssantt fiyentiah in order to

sc&!éﬁ 'fér'n@ﬂr dr@"t‘a@@{s mRdehp h%‘ofgb% MFHcguﬂcQHlagearé?\ éé:?]\%ﬁees has

ﬁu ts in these nodel s accur at

egrad BUTRBRRHY LFTRPOKPY | °fpéP‘febrqli‘?mr$ah9ha$ﬂ§ amhux@vel
mdienutan targdts.- DS eithng e IredipHgis) &ﬁ%dﬂbiﬁoloﬁ%&ﬁﬁ@ékﬂ%u hs

(o § 38R Bt el S o oG b i bito
highe frenahgutt agregning, orhET8nphibi & ndw phidespread uthraghout the

bldpﬂér%b’c@tﬁ’ucalqﬁdu\éinﬂ es has shifted toward the purposeful
di scovery of novel chem cal classes and novel

nol ecul ar targets. This change in enphasis, and tinely

HigHe@®RUGhME b&radnity iRIVeE SBWGA ste?as(&eéimggh ﬁ% ﬂ{at%&é@&?’(/e

| abor.at or o tion, conbinatoria
of | percyy ﬁhyaﬁ 0Kl [FGANSE: SLtorBtthiNe dssapTs, thﬁhlltcﬂﬁﬂ e
reproducibiydesormetia 41 nghber of s Darmp Bé(ﬁd@nh-ﬂlij Q&tting 3bmples
frohpgua*Ferrr)(cal t)l%EY Uq ra%Hﬁ@ p%tePﬁcC % rnclél]rj]rgﬁ aé)}/q ip\égiﬁtf’st Vers?é
Suwsp Ingc llimaérSLphy@rL@ttwu mhtrlessp:ansm il ugrovistrign thef Inténded
ph%&@g{cé‘i %sb&% 'l-‘htscf?an BR KigPHp t&%ﬁ#ﬁ's\éra@ﬁ AR oqg\{aeaaué ﬂ‘rge

tinmes; sequen

variBlg R ERPOATY ARG b ST ratTesieat L
compbunds.0 Thok! thd' asbi@- usad) iSaiigh Wﬁﬂt'd&ﬂeeﬁ@%?e ed to

cofh{ HE SRRl GBRER B B aK Ml RS
possepeing speqifict bidlogigaldory piochengical propertpes These propertieq are
chosen 16 identify compounds with the potential to elicjt a specific biological response
when applied in vivo. High throughput screens identify both agents thiat ¢an be used
as drugs themselves and in addition, drug candidates that will ultimately be used as
drugs. A compound of a certain chemical class that is fdund to ha\}e some level of
desired higlogical property in a high-throughput assay can then be the basis for
synthesis of derivative compounds. Cell based assays utilise intact cells in culture.
Examples of such assay include luciferase reporter gene assays and calciup flux
assays.
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vari ety of secondary assays to elimnate artifactua

results, particularly toxic conpounds. Thus, the
waswaypesdused jn hi gh throughput screens are i pPEpGB006004483

detect the presence of chem cal sanples (e.g.

conmpounds, substances, nol ecul es) possessing specific

bi ol ogi cal or biochem cal properties. These

propertiesj are chosen to identify conmpounds with the

potential to elicit a specjfic biological response
A padieulaip bovestful method of pdrfigimitdy moceiHpedd ssvagenitablel dmt ihky
idePefidatied 61t b ' hy i2pd

e oG A Rt R ML £
Prepealy nyentigpyissto deswing dhe differentiation, staiup of msedenitar egllaby
mcfri‘t_aﬁﬁgi égérdaludﬂ phafker det&lM%rémaﬂbrr]ﬂ ﬂ;/]é?ﬂnﬁﬂkﬁr ﬂﬁ@bc{ 8flogenous, such

[ [ r gper in a high-throu ut assay._ can
=s R SHrBes5R o BEHE Shients e Asthta Uk Filiephspaioly i the
diffeeantiated sl ty@ebut nbtis ésiprageriips not inlang ethentelipresest ih thel dall
r incl: a

poftihidaRed ForaBRERRy. Fhe ﬁ%g@e(r: grfag%sg, l{é#nf&ggén%ﬁé ﬁn%h\l&? fle a

reporter gene. _assays an Tt ux®assays.
'EROFEE PRNA 3/3109 isjpiRaead intedbeerll RoPUIBHAIT wpediforgergehing in such
a W) that @ais estpreseayspeetiidail e tHeOditrdrBRibkedieddlli (i Bt R iPfits

rodl 1;“ erentiln_atl %ﬂﬁp%qufat orts,_]ﬂ{l?d r"_e enler_a’t [ v% rugs, jas
ProggnIes BAAN;3Y OHeT Colt BERSE 17 fRPFRY BRpulafie vsed fat sragning.
Exemplesli of f exogertous tgtkers tasd eazyofespsuieas Lad Z¢ ok Irdnkeyizymic

' ' of EBf eegntiation, Th
e L0 4 i BASRL B, BEELSERTLLS O D
aniigrep dbiahcrie elnrsmaly expreseest i gpartiendari gl finesge ror which are
episdpeahddifeal dr Yrom diffeerfd 'sf’é&és?ﬂttﬂaﬁ%gﬁégae @ Ltogb¥RR r@aﬁker_rb%e
S

Jdn its progenitor, naor in any o r cell” present in
with rgsqeiat E%E&ﬁ'%' K ﬁ°w@éaf;fr8pé§@ﬁé°@rﬁm§?sebﬂe FapNeF thaky
reflgbi_sca' HettemiTepnesatationl sf anperideger(ous @erieds)! B tdrelie &MRed by
ity 1 JeiL R UGyt B b e ShberBRUD AL, By HESeiRl
thedrasggnediip [eypartigulan Ipeuis avhichds expressed ih acesiittypeyspedifisj manneot

(e.8."5ek ERirdpeat Batbrit No, EP 0694381 aNy other cell present in
the cell popul ation used for spreehing. Exanpl es of

~ exogenous markers are enzynmes such as' Lac Z, or

in orenersineiment, \}hanihmﬂ'eﬁerﬁihkeb c&lStybfl asdd é'fzﬂh@&éﬁlhb‘ nidigHa@initfe
NPHE - S : ' el l surface ti gens.whi c

pretEninveien i Bl shore@ e Sl BB 3o H'urd

YFP) seely éhasronghingterindicales t the epresendé fof. bk @rogenigm el type

SuBhtELELME IBIEELESs, Ahdl the BRER MRk IRIGASNAY Bag&!ie &t the

d_ﬁgene {XM th associated transcriptional cont ement s
iiErentigied eslifyRaRieycRdbLthRaARERN ¢fiaquitakly madulaoral patt ern
representative of ah endogenous gerie(s). This can be
[ . A ociating the gene with el enments._of .a
LR T e L S S N e
dugl repesigesystents; arealisslosed ipubviewd @od sefevendds theseiakipr i sed.
CiarEORA Tt VRS RRSe o T8 hfafy BSERER S
in Pharmacology (2001) 1:533-539] all of which are ificorporated hetein in their
entirety.

Progenitor celi

A progenitor cell is any somatic cell which has the capdcity to gererate fully
differentiated, functional progeny by differentiation and prolifération. Progenitor cells
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In gne enbodi nent, the undifferentiated cell type used

as the starting material in the present invention is
worR@7NeBus t 0 express two markers/repisrters (eP@l/GBoi0bi004483

GFP and YFP) such that one marker indicates the

presence of the progenitor cell type submtted to trje

HTS process, and the ot her marker |nd| cates the

. esence. of Ifer enti ated cel l}/P Er oduce
iU SRR 103t 2, It RipIen Ya s, Rt imgge 1o
bloodi nesd, ewusdpaskinegutgene, kddney diner, partrezs| thuhad, aﬁ@freeum.ng
assays i ncluding dual reporter systens, are disclosed
reviews (and referenciss therej by HIl et al.
Prmqurémis 0By P&*ﬁtmw'ahﬁé:frm@ﬂfe;gyuatézmig (ig.. BB vhisnd
mayYorBhak nét tﬁa@éﬁh@'&épa@?} ) &thér‘éteD ha! sep.Addedte, (P Which are

3-539] a cor por at ed her'ei n In
un%tﬂ%% }qoe{‘ﬂftherPld@g'@ﬁ '%t'BF t('E'e? I d'ff?"?}’?to@eé‘nfyf’%r‘{"éiéi nojnagl
phgsipfogiairetonditiores).| W‘ugehltoh acells haayC agadirthgr tadstiggisheer dre

ff b
Lo A A S i Y e
(sefaeplispigl Putouhigh mrﬁ"v dp ot fugheradifferentiata) despite @pgemmg to

be SWHEB orluABKEhiled. Ut not limted to, blood, nerve,
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Wh@apblam theofapacityrio fmake rwhlyaomp| tyde efadniedtyipe of blood cell. Various
other hematopoietic progenitors (HPCs) have been characierized.

HPCs consist of many subclasses including pluripotenit stem cells, Iymph‘Pid stem
cells, CFU-GEMM colony forming unit granulocyte, erythroid, macrophage ar
megakaryocyte, BFU-E, CFU-E, CFU-Meg, CFU-GM ¢olony forming unit granulocyte
or macrophage, CFU-EoS colony forming uniteosinophil, progénitor B cells and
progenitor T cells.
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endogenous sfem cells to regenerate tissues of the body.
Types of stem cell

There is still cbnsiderable debate about what constitutes a stem cell, However for the
purposes of this discussion a key characteristic is the ability to differentiate into a
differerit cell type. An optional characteristic is the ability to self-renew, in certain
cases indefinitely, allowing amplification of the cell numbers. Exéllmples of stem cells
are given below.
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nunber of major breakthroughs in stembell res'earcfi

are required, including inproveneiits in the growh of
we@meBld s, differentiation of stem cells andPCT/GB2006/004483

av- oi dance of imunol ogical rejection of stemcells.

For this reasOi, alternative approachesi o exploiting

stem celJs for therapy are being considered. As

descri bed herein, nethods are disclosed for the
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(endoderm nesoderm and ectoderm. The three types of
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serum tk’ley différentiate into smooth-muscle cells; and incredsing the serum to 10%
causes the SKP cells to differentiate into adipocytes. Adult stem cells have so far
been reported in tissues as diverse as the nervous systém, the bone marrow and

blood, the liver, skeletal muscle, the skin and digestive system.
In addition to the adult stem cells there are numerous types of progenitor or
precursor cells, as described herein. These are cells that are partially restricted in

their differentiative potential and occur in probably all of the tissugs of the body — they
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the germlayer frpmwhich that tissue originates For
exanple, it has been showi that blood stemcells
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The factors that influente stem cell self-renewal may elithek be stimulatoty or
inhibitary and may function extracellularly or intracellulaily, In the chse of tHe

secreted factor LIF, it is known that its extracellular receptor is;» gp 130, and that
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were derived. This allows stemcells to be expanded
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The factors that have been Used to induce directed differehtiation of stem cells
include: retinoic acid, epidermal growth factor (EGF), bone morphogenic proteins
(BMPS), ia,a'sic fibroblast growth factor (bFGF), activ‘in-A, transforming growth factor
be{a—1 (TFG B-1), hepatocyte growth factor, nerve growth factor, soric he"adgc?hog
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and adding. keratinocyte growth factor to select for ductal epithelial cells over
fibroblasts for 5-10 days; and 3) overlaying the cells with the extracellutar thatrix
preparatlon ‘Matrigel’ for 3-6 weeks.
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Progressive fractionation of these undefined extracts

may yield active fractions- or fsven pure conponents
wowRah/obddgh pot ency. These factors can be addedP€bhiGBe006/004483
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Once known, these compounds can be used to direct the differentiation of stem cells
ex vivo, or can be administered in vivo in which case they would dct on resident stem
cells in the target organ of a patient.
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However it is not only the sequence and duration of

the various 'steps or the series of addition of
walpdof/eednd factors that is inportant in the  PCT/GB2006/004483

determ nation of cell differentiation. As enbryonic
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Probably the most obviously important of the variables in cell culture is the choice of
culture medium and supplements such as serum. These provide an aqueous
compartment for cell growth, complete with nutrients arid various factors, some of
which have been listed above, others of which are poorly defined. Some of these
factors aré essential for adhesion, others for conveying information (e.g. hormiones,
mitogens, cytokines) and others as detoxificants. Cofimonly used media include
RPMI 1640; MEM/Hank's salts, MEM/Earle’s salts, F12, DM'E'M/F12, }415, MCDB
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adhesi on substrate. Most | aboratories use di sposable
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wel | known that different nmedia are'sel ective, neaning
they pronote the growth of nly sqme cell types. M, dia
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required to efféct a cellular process. The different conditions may include additibns or
withdrawals to/from the media or the change of media at sfpeciﬁ;L: timé q'oints';. Such a
set of conditions, examples of which are given below, are commonly developed by
trial end error as has heen discussed above.
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cell survival or directing differentiation. The role

of supplenents in cell processes such as
waledo7ee3nd i ati on i s conpl ex and depends on t hePCT/GB2006/004483
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vl 5O Bl P, O SR o
prepwﬂ invention iasnit aplows $orathe dransfer of differentiatell cells comprising
progenitors to microtitre plates suitable for drug screehing. Thus the ﬁrogeqi{ors can
be prepared in bulk - such as by a method previously determ’med tising the
technlqhe disclosed in W02004/031369, and then the same cell umta transfefred
essentially by liquid transfer into the HTS platform, This (i) greatly facnhtates the HTS
procedure, (ii) maintains the 3D (multi-) cellular organisation of units which may be
integral to further differentiation, (i) and obviates any dissociation of cellular
organisation which may in itself cause cellular differentiation.
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seeding on the carriers, the daughter cells w |
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mcreased surface area for cell growth. A further characteristic of these porous

carriers is that they are suitable for growth of both anchorage dependent célls, as
well as for suspension cells which are carried by entrapmént in the network of open
interconnecting pores. Porous carriers are available in materials such as gelatln
(Cultispher G, Percell), cellulose (Cytocell, Pharmacia), polyethylyne (Cytolirie 1 anid
2, Pharmacia), silicone rubber (Immobasil, Ashby Sciehhfic)i collagen (Mlcll osphere,
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| abel  ed by various-neans: d ass spheres of 3mm and

5mm have been wi dely used as cell adhesi h substrates,
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medium in 4 tissue culture vessel.
Cell entrapment is a simple method for the immobilisation of groups of cells, akin to

the use of microcarriers or porous substrates. A simple technique is fo enrhésh cells
in cellulose fibres such as DEAE, TLC, QAE, TEAE (all available from Siqma). Other
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besi des are avail able as dried products which can be
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He\@@pg a Systematlc prottcol of associating cell groups with different combinations
of differént factors it will be possible to sample the efféct on the cell group of any
combination of & set of factors.

Regardless of the method used to condition cell units with fz'at':'tc,')rs, the fa:ctors are
taken up by cells that comprise that cell unit. Factors Ieaking into 'the| growth meédium
are diluted to such an extent that their concentration falls below physiblogically
relevant limits and they have no effect on any additional cell group to which they are
exposed. The diffusion of the factor out of e.g. the substrate forming part of the céll

35



units, other nmethods of creating groupings of cells
including formng 3D cultures of cells such as neura

W@ plenes1or enbryoi d bodi es, or using tissues!PErGB2006/004483
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‘% Cp'?l of tfl mat er i al
Con matpnal ell Culture or spht—pool cell culiure and in ohe embodiment involves
the serial subdwldmg and combining of groups of cell units in order to sample
multiple combinations of cell culture conditions. In one aspfect of the invention the
method operates by taking an ihitial starter culture (or dffferent starte!r cultures) of cell
pqits divided into X; number of aliquots each containing multiple beads
(groups/colonies/carriers) which are grown separately under different culture

conditions. Following gell culture for a given time, the cell units can be pooled by
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the negn pore dianeter, and the. nol ecul ar wei ght and
poncentration of the fa' ctor. Ta dalibrate the process

w0 tooneeBsscary, factor rel ease can be nmeasur ecjP@EGB2006/004483
physi cal assays suoti as HPLC anal ysis or rel ease of
| abel I ed factor into the medium or by biol ogical
assays such as the dorsal root ganglion outgrowth
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randomly, it is expected that there-will be at least one cell unit that has been cultured
according to each of the various combinations of culturé conditions sampled by the
experiment. This procedire can be used to sample grbwth or differentiétipn
conditions for any cell type, or the efficiehcy of bjomolecule production (e.g.
production of erythropoeitin or interferon) by any cell type. Because tHé procedure is
iterative, it is Ideally suited to testing multistep tissue culture protocols - for instance
those described ahove in tonngction with stem cell differentiation The variables
which can be sampled using this technique include cell type, cell grouplng (e.0.
microcarrier culture, cell encapsulation, whole organism), growth substrale (e.g.
fibronectin on microcarrier), duration of cell culture round, temperature, different
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conditions. Followng pell culture for a given tine,
the cell units can be pool ed byconbi ni ng and m xi ng
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stabR- Botopés, a bar code, an optical tag, a bead, a quantum dot and a
radiofrequency encoding tag or combinations comprising at least two of these labels.
Two or more lablels may be selected and used in combination to label a cell unit,

Suitably, the cells are cultured in cell units, each cell unit comprising one or more

cells. The cell units may be single cells. Each cell unit may comprise one or more
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production of erythropoeitjn or interferon) by any
cell type. Because tH procedure is iterative, it is
WO dalbipieui ted to testing nultistep tissue cuP€UIGB2006/004483
protocols for instance those descri bed above in
connection with stemcell differentiation, the
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conditions to which the cell unit has been exposed.

The | abel may be spatially encoded. The
Predetermined protocols

The splitting and/or pooling of cell units may be accomplished totally randorf'nly or
may follow a predetermined protocol. Where cell units are split and/for pooled
randomly, the segregation of a given cell unit into any group is not pr'egH,etefmined or
prejudiced in any way. In order to result in a high probability that at legst one ceil unit
has been exposed to edch of the possible combinatioris of cell culture Fonditions, it is
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possi bl e to segregate |ineages of the various cel
units based o n their cell culture history

Foligwigopaghyroungef qell sityre, art afjes acdgfingsknurdleasof oodnﬂs.athe cell
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erore use

oo BRI oL o SRRy Py 7 e, s pransroby
visya inkpeetion erhlmecell unifs under a microscope, or by quantltatmg a marker
product characteristic of the cell. This may be an endogenous marker such as a
particular DNA sequence, of a cell protein which calr be detected by a ligahd or
anﬁbody. Alternatively an exogenous marker, such as green ﬂudreé;cenf protein
(GFP), can be introduced into the cell units being assayed to proyi'dé g specific
readout of (living) cells. Live cells can be visualised using a variety of vital stains, or
conversely déad cells can be labelled using a variety of methods, for instance using
propidium lodide. Furthermore the labelled celi units can be separated from
unlabelled ones by a variety of techniques, both manual and automatéd, including
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"Determ nation of culture history of a cell unit').

Predet erm ned protocols The splitting and/ or pooling
wo@RoocebIziauni ts may be acconplished totally raneor/GBRoo6/004483

or may follow a predeterm ned protocol. Were cell

uriits are split andior pooled randomy, the

segregation of a given cell unit into any group is |
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unEORIEF b FiphoBl o ) BEfe il RB%GEFafuct Bty Ofiae ethn
Th@cmﬂl&t sy an pidogpndul ererien su@Aas F hartigularddhi PORNA sequence, or
a d:’eﬁ'btd?éﬁ %icﬁ carRQé/ §4t98ed HKA r%a]%dct?cfmgrjsﬁn ‘Bf ar’?‘@&kr"n@l Pystr'ate

encodi n the | entlt
or GPerl, gwaérfs%gn@e% 3 pwl%@ﬂ Bworyﬁg‘- mﬁé@é (Brcosianer) see

Appéetip Eogrr S Cef: BRHEHS ProelsYsrids FR RbseaRPADASCHBNS.

Db, of el 58 A SRR i 200 Bl reBEioeS el
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condi t1 ons. ustra
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GHFY lok @u Qﬂfa@@‘éhtldeﬁél%mﬁfar@ﬂbﬂ ndFMlaﬁyL'é)@res@ed inaf E;ﬁ{luﬁ’ar cell
Ilnéjage or wdmch gr[erépqure n%dnl oun ?rbm l?fer%nt énemes A transgene_or
exogenous marker gene with associated transcriptional control eqeménts can be
expressed in a manner that reflects a pattern representative of an endlogenous
gene(s). This can be achieved by associating the gene with a minimal cell’ type-
specific promoter, or by intégrating the transgene into a particular locdus (e.g. see
European paterit No. EP 0695351). The labelled cell units caf be separated from
unlabelled ones by a variety of techniques, both manual arid".;a'lutomatéd, intluding
affinity purification (‘panning’), or by fluorescence activated cell sorting (FACS).
Nishikawa et al (1998, Development vol 125, p1747-1757) used cell sqrfag'e markérs
recognised by antibodies to follow the differentiation of totipqt'Fnt r‘pur,ine ES cells.
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units can be assayed to determ ne Whether there are
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Cujture, or after a defined nunber of rounds, the cell
unlts can be assayed to detep ine whether there are
MiGkRGAEES i spl ayi ng a particul ar genptype or rhenot ype.
CGenot ype determ nation can be' carried out usjng ell
A yarewrrftraisrearaesars (ryRilakle, rangingoinyahepeised slirai andr mads iobn
dlfférB%atpf'éB,lor escence in situ hybridisatiop (FI SH) DNA
sequenm ng, and others. Phenotype deterrniriaji 'n can
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Mcr,ﬁﬁ,q,ggpné,es a particul ar phenotypic nmarker (For
i nstance see

By way of further example, the microcarrier may be a solid microcarrier - such as a
Cytodek microcarrier (eg. a Cytodex 1, Cytodex 2 or Cytodex 3 mié:rocarfier) a
Biosilon microcarrier, a Bioglass microcarrier, a FACT |l| micf'bcta}rrie;f or a DE 52/53
microcarrier.
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Appendi x E of Stem Cells: Scientific Progress and

Future- Research Directions. Departnent of Health and
wWovan68es vi ces. June 2001; appendi ces i ncor poPEL/6#2006/004483
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The netWOrk structure enables stained cells to be cldsely observed while they grow

inside the microcarriers. The typical particle diameter i 200-280 ym and éffective
surface area is 1.1 m2/g dry. The relative density is 1.03 g/ml, the average diaimeter
of pore openings is 30 um and the volume is 40 ml/g dry. In order to preparé and
usé Cytopore microcarriers reference is made to infet alia Applied Microbiology and
Biotechhiology (1997) 47, 4 p352-7; Cytotechnology (1999) 30 p143-147; Chinese
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sel ecti on approaches, which can be limted by the'

availability of ah appropriate |igand or antibody,
w@enees1eel ecti on can be applied to any diff ePenGBai0kpo4483

expressed gen , Mcrocarriers A variety of

mcrocarriers are avail able, ranging |n shape and size

and made of different materjals. By way o|f exanple,
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InBne @lnagcgmamca@@raﬁtralte@roe;\lﬂ@maﬁ\g oblingd ﬁam;kiénabélrsllﬁt/ itro 8Y ad
i arrier crocarr ul ture has
g, st HecRsH S aLTO R S SRl Pt i AT n
cultulet medism; ds)dtrariséorirg thewmiansdatizrofromebhes culturbemedippasied
e I 0 t ed..i r.to

2“5&8? P CopRel | olidinG CHED &P 13 Ryl S e e
'%Qﬁﬁfdiateﬂ&‘ﬁ‘ﬁ aﬁ?ﬁ@d%ﬂﬁaﬁlé@ciﬁleft he microcarriers may be
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treatments, such as adsorption or coval ent
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surface area of f e matrix together with the
protection fromstress afforded to the cells in the
Tﬁ@nneth@dﬁrofdlﬂe inMention iay,ber prectised using enerathen $0g airt weight of
miefdeaiet i on capabilities. An additional advantage of
the pvduct js that the matrix can be dissolved with
proteol ytic enzyne,s resulting in the harvesting of
Plardrotent steinivetd masbe §1a@Y0vvid by & ethod comprising the steps of: (a)

seeding sald cells on microearriers; and"(b) propagating the célls while attached.to
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Determihaticm of the identity or cell culture history of a cell unit

When hand|ing large numbers of cell units, their identity and/or cell cultlre history (for
example the chronology and the exact nature of a Series of cqilture conditions that
any one group or unit may have been exposed to) tan become coqfusbd. For
instance, the split-pool protocol of cell culture necessarily involves mixing cell units in
each round, making it difficult to follow individual units. Determiqing the cell culture
history of a cell unit in @ mixture of cell units which have been subjecte%& to muﬁiple
culture conditions is sometimes referred to as ‘dedonvolutjon’ of the cell culture
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In one enbodi ment, the mcrocarrier is a CultispherrG
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The invention thus provides a

Another methdd of labelling cell units involves $equentialiy associating unigpe tags
with the cell units whenever they are cultured under different c[onditior'ls, sqch that
subsequent detection and identification of the tags ﬁrov‘id‘es for an unambiguous
record of theé chronology and identity of the cell culture coriditlions to \{vhich the cell
unijt has been exposed. Tags can be taken up by cells, or attached to the cell $urface
Py adsofption, or a suitable ligand or antibody, or conjugated to a cell- aswciated
mcntrlx such as a carrier by adsorption, colloidal forces ofF a varlety of linkdges such
ds covalent linkage or rion-covalent linkage, e.g. biotin- streptavidin hnkage For
instance, one simple tag that can be introduced to célls or attached to a matrix
associagted with cells is an oligonucleotide of defined length andlor SL,quence
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of Chayattetising tt@(émtdalwgne\mrez iof gach bead. A further method employs
beads such as those manufactured by Bangs Laborateries In¢. (Fishers IN, USA).

The Bangs system comprises bead sets which can be dis",.tinguisHe{d based on
differing sizes (e.g. bead sets of 4.4um and 5.5um diameter). Beads within eqr;’h set
can. be furthermore distinguished from each other based ori differing flupréscence
intensity owing to differential loading with a single fluorescent c‘llye. It is possjble to
use many different dyes with different absorption of emission charac;teristics, which
can be internally loaded or attached externally to carriers by a multiplicity of megns. It
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Press (2000), H cham Fenniri (Editor); K. Braeckmans

et al., '"bcanning the code 1, Mddern Drug Di scovery
W@ E®bo6B0O3) ; K. Braeckmans et al,i E n ding PCT/GB2006/004483

mcrcjcarriers: Present a' nd Future Technol ogi es';

Nat ure Revi ewss Drug Discovery r g bl. 1, p. 447- 456

(2002) all of whi ch are herein incorporated by
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rrculdriza Fr PP Qe
an elec:tronlc unit that transfers inférmation to and from one or more tags (it should

be noted that the terim reader is used interchangeably to mean both a kead ohly and
;"ead/write unit). The size and features of a reader may vary considerably, and it may
operate in isolation, or be connected to a remote computer system. An ghtenna is
used to transmit information from a reader to a tag, and to receive information sent
by an RF tag. The size and format of an antenna will reflect the specific application,
and may range from a smali circular coil to large planar structures. An F‘:‘FID system
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Any nol ecul ar or macronol ecul ar tag can be used so
long as it can be detected, including peptide tags,
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connection with forlrjlng cell units can be
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(2002, Trends Cell Biol. Vol. 12(10), p.485-8).
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induce a cellular effect (l.e. an inert tag), and thai
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waniormesie t he culture nmedial, and that can be BCT/GBh@®6/004483

o its target and subsequently detected in the

background of such nolecules. Th facilitate detection,

it may be advantageous to selectively elute tags from

cell units or to strip off the cells fromcell units

usi ng sel ective conditions. Mire conpl i cated nol ecul ar
Thesityeantion bdsr mbe;gfa‘estspeamhadf&mdmemegﬂha\&arg@@ for€ tHadl hiag be

co%%eﬁ% Bkﬁgé{rggrfous Eérﬁ\%‘f%ﬁoﬁﬁgf?hedl'n@& lgli)%%f%n%rrﬁr@ hg? g@t

recor DI nar
noéﬂecrq#@arw hb%{ra"toéyle eqhchniteis order mtbgrabe toDiedees infanmation

Ho@lgﬁh Cﬁﬁboﬁ%s%@@l‘é'ﬁﬂ i’n‘§rlﬂ‘5‘e‘1:i dc%blﬁat}bﬂrbfeéem &itur%ﬂﬁ%ﬁc&@ Th s

s I ncl ud

t hose skil |
W'{JPB%%' bee eﬂlewfﬁ e st pe PABTHRIE faseay Brasneagbinations of
cefl enlfwe ogriditigns Bydbrdinh sBihe fuentidl, bEE o B&tb@itd ARether ong or

S SFRAIA e of RRGLAG BRI euRr SUERF S p*!,qﬁ%?iuiwe
emb@me@gtceuau@ta abdabielled) Labelingcafdi mji wiitr 2ty thees dérivatidni afh
usbﬁ,bﬁif&,rhqa@od Fomaifhkl %eﬁMEntoﬂéb&dﬂ au%ﬁ%r B r%bsér{&mag

detecti on are non ySI C erefore hon
°°P?f@%{1§| YAPlada Ay ribe deratiey OP@éthq 5 d’&’PP%ﬁﬁ' Porel e icgll uaits:
Aleratiplyel iosometiied sivarsbédus t BBellohS 58a RIWWESIIS (SRS celRiHiD

P ARSI B LB LA i
unés whiske Jja\ier heey|sagregated [ritathtei ssmevthédium idarirgt = particulae] sphittor
ponsftéB W\MV 'aQS %e%ﬁgr%ﬁt fnl lﬁﬁe"%' &H?ln i 4 m'aﬁs'f élﬁ@rts' ?Q t& %ﬂe?

th‘b&‘?e@lﬁf ?fé’ﬁ]eé(P@F'@@\? PB'HP‘?J@") crAy8itsmay B| s st ore -

i nformati on generat ed by the user, agai h wthout

S e PR 50 R S

ComthCE‘iStaafg emiitetd cgi @UfﬁdnfOEnEﬂllOl] eepardimg thehaility of those &dﬁftldns

withSE eLtntBear 65?@61 n’iéﬁt%@t@oﬁ@ tlp\g?ulﬁ ?r?eqef&% ;gzﬂgible to
r'eader

read/ wite e Sl ze an !
°Vﬁ‘él§*e\?§F*y°fchﬁ§P oABISpMplgA dn pManagr egserdingdo te invention by

repefihdtheCdkperMhier?@ RGN Gf Afheb Oe@hrtﬁr@brﬁlﬂﬁ@r@bﬁﬁﬁfeqt set of
Cos&sﬁh\em An a,htenha is used to transm't I nfornmat'i on

a reader to a tag, and to receive information
sent by an RF tag. The size and format of an antenna

Spﬂégllt %e‘ﬁ Fﬁﬂa CeI'BrS géiq %%bfﬂe s@? R P&@Hsr?@ hgﬁé;f?cts r:%r{]c%%g

sejngf mﬂ|t1951%9%teépﬁfm=né?¢@utep@e4 i efﬁigt apl|t@mlt %mpstresult in the

forfRAGHE 6 Gahidufar Ainé£YEBIS PR Rhich ‘P:%vé’"éé& BEUPLRREAF VS
i nter ul ati on e ation and

ation.and ntifi
o SoP L3S CRahd R, Bpleat onn glel Aot 2ol o and
llneaqeaﬁtegy0$$®dto|dete(cmlmb|thmt|ﬂhtyl dglthectane stituye b&dﬂﬁﬁ@ stubved

at tl/wglbwﬁﬁbggﬁntgy@bfésgéé}gsjgsoﬁ&? expgrlmbntapoutcomeEn gl

Haematopoietic cell
In a further aspect, there is provided a method for prodiicing a haematopoietic cell

from a stem cell - such as an embryonic stem cell - in vitro comprising exposing said
stem cell to one or more, preferably, two or more, reaction conditions, wherein said
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(i) a porous enclosure containing a synthesis

substrate arid the sem conductor tag; (ii) the solid
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TPO, EPO and/or M-CSF.
Further aspects

Further aspects of this invention are presented in the accompanying parag'rapﬁé:
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(2002, Trends Cell Biol. Vol. 12(10), p.485-8).The
I nvention h s many facets, each of which may have many
wo oromeeB@t may be conbined to form numerous PCT/GB2006/004483
permutations of the invention. It yvil| be appareht
that it is not necessary to |abel all of the cell
Units in order to be able to deduce infornmation gbout

th outcones resultant froma conbination of cell
1. cfil methed foroidentfiing aTpriential meduletor abed Icelhgigoslinge pathway,

ugurﬁp?,snb tr\@éﬂépﬁ o$-t| Il be possible to assjay |ar ge
I nat Cul ture conditions accbrd

Retinin B st ipe QPP TG kRl P s PecHTaREteg)
tfo}aeseEOMSelbtamW seouibntlaths Bkdasing shid first el fyp€ t e or more
’%Sb‘ﬁ n(ﬁ{ gct enbodi nent, cell units are | abell ed.
L |ngo a cell unit alldw useful information from
(b) arslingstops renlaning atdepst diegf s orriorcioane redictioh gonplitions with
F Elodhrd 't oﬁé’ B ot Biffers ATRLG RN Wnifishs! RRMBHSIRS s&igl dotentlal
unit, as opposed to all the cell upits. Alterntlvey
i mofidatel a4 i mes advant ageous to | abel one or a few
(c)gmemn(nag thief differbhtiation bSthettirgticehale taldetehriag fenapaseer ihe
g]gl" culture protocol, for instance a group of
cePT ATt & whi ch have been segregated into the sane
medi um during a particular split or pool step. It wll

2, aAsmetlﬂsd q&paéﬁw.ng QaéotL:ﬁQ? Hddngto?eo?taalcﬁn efahéu..@ bhRway,

lows_pne to I'n Identity o aps
uﬂ?r%fB@I'1Hé’lﬁSt?i§lq units. Similarly, it wll be cl ear

t taabrqwarn@@m Rfa sk tellCtyibd, WheredXRfd flreﬁcral $ypbr$ omﬁmémfrom
nf or'mati on

Y%‘@'sr?@fva g T e S S Sl
t th) apilmalmamnll&mgéhmmd firetelikypeut cone. It woul d

t(b? ﬁ hey ﬁﬁ&@ntﬂf?ﬁgsﬂgglsgldtﬁ%t YRlyHELE 3%%% e&ﬁb%‘wg said first

ons sa nanner  ac
|Pﬁ}lémqteﬁ“%ﬁ‘fm%’eé%%q'wgc"t"ﬁ@%%(per| nment a nunber of

t {dyesposaf khel filge céll’flypbttbf bige ar dhdid eNRRIt $&4ctidf conditions
condi tions. cell culture steps can al so be

u%%BPfPB‘Q&EF@°%H %@°5H'8{°éfaf‘8ct O a particular set of
c (e dionitwing thendiffeeansietionef thefirstoet! typaeell torietirhine formation of

Spbisbasa! eps result it] the formation of
pglrtsi% CbﬁTyP%]eages of cell units which have each

beerj- exposed to a. unique cell culture conditions at
3. th@nétlhd!ﬁac%rdhb@@ﬁé}’a@ﬁ h Br 2| WebtbiRghd Rt fcb Rk are the

S e to determne the tIt of
¢ UG S0ghens 1 whiRE 2elhifls BFEFRs st udi ed at the
branchi ng point, with respect to a particul ar
4.€ I
o SABRAIT o S PAE BRSPS RIS b R b A0k @ L WA
hh@ﬁ'rﬁ@‘%ﬂo@”r@tqdca'@@ g qiffeé?ﬁﬁa’“@ E%hw@emfwee”s@éfﬁﬁh§elhand a

eH"ﬁégéﬁfgté‘d &igpecel | - in vitto conprising exposing
sai d

5. A method according to paragraph 1 or 3 wherein the cell type' is a primary cell,

cell line or tumour derived cell line.

6. A method accordlng to paragraph 4 or 5 wherein the tlssue of drigin of the cell
type is selected from a group consisting of brain, heart, hver lung, klany, sklh
hair, eye, tooth, pancreas, muscle, bone and vasculatute.
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stemcell to one or nore, preferably, two or nore,
reacti on conditions, wherein saidreaction conditions
W@ 09pi6Bes | ncubating said stemcell Wth: (a) PEL/GBR106/004483
acid, dirriethyls I phoxide (DVSO and/or stem cell
factor (SCF); and (b) insulin, stem cell factor
(SCF), TGF beta 1, BMP2, BMP4 and/or TPO and (c)
IL-3, IL-6, TP-O, EPO and/or MCSF. the stemgell may
7. temsthod edcaingtorsing prceding paragraghy otheeeimathg @bteniiai modulator
T 65 A6 dr 8lce) JYRIRGphiwag 1 Stem cel | s are contained
dium - such as n ased (nmediumor a
St ream i ne Haenat opoi eti c Expansion Medium Suitably,
8. Imnﬁeﬂﬁﬂ e(oadrdfngtt«b aﬁmagrapm d t®6, Wherintthié Hoteptid KiodelaloPSE)
or ?Ip i % ISCF) are usé&d; suitably in step-
(prS?m tﬁ% 3G 198 @gl@ e, Swtably in step (b) SCF,
TQo beta, 1, BMP2 and TPO is used. Suitably, in step

9. ( 51/3 I'Jt)d%F @% %b &ra;’d'r h'é%dcg Bﬁﬂ%rgﬁiﬂe%%%%oﬂ_mns F&fdired

ﬁe .dfffsrermﬁ@ief@wew;e grséefw mee feryn a Wgwdfewpn%nqotawepwd

(a)ncrrbv.diﬁg'a first 8t PF gralipsyof SelblrRte eb€h cdnsprigil ofé BEMoR Tl ¥Nd -
e conditions are to

| ol S5 foleinRBaRe U P oot e aet o

(b)cEubtiigitimg | cme | op voaxé: desz(dDB@ps toosreatt enfuttiadr] sef afcgroups(BCEY ;
t i ncubate the stemcell with insulin, stemcell
factor (SCF), TGF beta 1, BMP2 or 4 and TPO or

(©)i expoTeg 2aid fuetherraspups & furthegjdesiradreyilivre gonrditions and/ or a

(d)%’@hdl@ﬁ‘eﬁéhﬂﬂé st@ﬁa:(b) (L@lfé?aﬁll%tyaaé-seqardﬂpancﬁ“ d TPQ and

hen inc

(&GP 19 oeston Ertyeaial oot pi Beubu Sendprgo 88 e
eden dxpaset., the conditions are on day 1 jncubate the
stemcell with retinoic acid or dinethyl sul phoxi de
(DMBO), or stern cell facfor (SCF); on day 4 incubate

10¢ Anegtiosraceertiing i patadserhn te|8 whaseip de %U@@P)Con@nfﬁé?%“@d

BYPgartidly Por gl difdRnfste] £ el tAdeL abd @rsh tiguhtifid In Wi MBthod
i nsul Iaﬁatl one and/ or a conbi nati on of SCF, TGF beta 1,

Ps G day 6 incubate the stemcell with
;tre\'&dlng b fifst setrd gopps afrcall Lnyits BRE) cdtifismg ahe or ib@SfElls, and

Féi{géeﬁ§ SPBREbo LIS AORgRHRy! hi s [ nvention are

anyin ar'agraphs: 1. A nethod

(b)f reolingevetar Moreef sald;smu@ntq arm ﬁUa@ﬁt apepecend podte| |
(C,Sélm,aﬁldhdgnge %bhet@am toGPEHM b fifrther b Sf FbRRDF Bdil upfta)

provi d ? of a first cell a(gle wherein said
(d)f ‘?’?pgf'“%é‘l"P t{@ﬁ,regrm i, desipd FUUEHEANEiR® t 0 a second cel |
(e) yriendly, @peating bieps {by — ek [tesitivaly asieduifddr stdcel | type to
() o&%egsﬁhd%g%ﬁect on a given cell unit of thecuiture conditions to whjch. it has

been exppsed..

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

12. Use of a paftially differentiated cell type identified in paragraph 9 or 10 ih the
method of any preceding claim.

13. A method according to paragraphs 9 to 12 wherein cell units are labelled and the
label(s) reflect(s) the culture conditions to which the cé|l unit has been exposed.
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reaction conditions; (b) adding to or replacing at

| east one of said one or nore reaction conditions wth
we@xposesses t o one or nore different reaction coPdi/GBRIVS/004483

conprising said, potential nodulator; and (c)

nonitoring the differentiation of t(ie first cell type

to determne formati on of the second cell type. 2. A

nmet hod for identifying a potential nodul ator of a

-cell signalling pathway, conprising the steps of: (a)

14PK ﬂ%’tl%'drﬁgf&diﬁgltd nabdar hf1'3r\§ﬁer flihe rtaMéiZs p‘é@%ﬁl%hébd%@' d

firs t s obt ai hed roman or foetus
and may be differentiated to a sefcond cell type; (b)

15?Mﬂeﬁmldcr¢oraﬂ§ kd ﬁaragworr 13orsa] Whdrkinsiie laBd!lis stewmd ffof) the
urt

dtronaring” ek fooliny uiciSeireptdes| 7 R 8 B
nennepouRdi G $esnndzonaiine, arisglocaionex pdira @f stable fidotapes, @ehr
LR, 4iPo G Y, arﬁgé&f a%ugﬁtﬁﬁwga{ %ﬁ%loﬂ@q%%éﬁdﬂﬂ& tag.

corrtprie/rng 'sald potenti tor; and
monitoring the differentiation of the first cell type

1e§&|nhetﬁ6a Qa!oﬁrﬁy raepdafrégrréﬁhtrsowm@mtthﬁ cgeﬁae czramﬁ1 érets)ér@etteﬂ
accor di ragrap or erein the
@5@{912'5 at?'F"bW@q% %Cff"?r@ tcul ture conditions to
which cells are exposed. 4. A nethod according to
B8Ryl paBSERLEIS 1 S 15l 4081 o
panitsweaeh celbunieeompgsing e @are ggllg- a di fferenti ated cel |

type. 5. A rhethod according to paragraph 1 or 3
wherein the ¢ ¥ cell .. ce

18, OSSP TEE (RO T8, WAeTRB ROt BT B R e

par agraph 4 or 5 wherein the tlssue of Origin of the

19(:Rln!18tlttélcﬁ§cco m%etl: %grtaggp{'r "qunﬁ‘ \Qrﬁjé?ékﬂ e%glpééﬁlsdrtt%mﬂrsas one

t efoTiere %Mﬁ@@@ttomﬂwnéed h\o@réolldn?er Sﬁ@éﬁbul ature. 7. A
rret hod according to any precedi ng paragraph, wherein
potentl al nodul at s an i

of a cell, .
20, RN OB REIEEIE 16, HEPRPEERB PGS §  erdarer
pariggeaphs 1 to 6, wherein the poteptial nodulator is
a pronoter of a ceii'signallrng pathway.
21, A ‘method according to paragraph 19; wherein thé solid substrate is a well or

medium-permeable Barrier.

22. A method according to paragraphs 9 to 21, wherein the culturé‘ conditions are
media:to which the cell is.exposed.

23. A method according to paragraph 22, whereiri the media contaih 6ne of more
specifi¢ agents which influence a cellular process,

24. A methpd according to paragtaphs 3 to 23, wherein the cell culture conditions
comprise " ¢ulturing at one or more specific temperatures or partial pressures of
oxygen or carbon dioxide.

25. A method according to paragraphs 3 to 24, wherein the cell culturé conditions
comprise culturing on one or more specific substrates.
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9. A nethod according to paragraphs 3 to 8 wherein the

culture conditions required to differentiatera
w@eioroe3ppe- are first identified in a method- coP@r/GBRIVG/004483

the-steps of: (a) providing a first set of groups of

cell units each conprising one or nore cells, and

exposi ng-said groups to desired culture conditions;

(b) subdividing dne or nore of said groups to create

al further set of groups of pell units; (c) exposing

26SA rgeﬂ‘hﬂat&%&icg‘; O‘tbosanyoprfaégdﬁn@e a.%@?dphedm&'élnt W Brst cell is

con peat I ng

i ditgrantiaas) {p aa%,ecw@h e?'k té/ae bynwoew?flr@sg%§‘9P&j""9h@1déqff‘8et
OdkpResHiol ©Noretdrimdifénedin thbeelcul t ure conditions to
which it has been exposed. 10. A nethod according to
paragraphs 3 to 8 wherein the culture conditions

27r & qneithiceicaccording o iparaippio £6.fwhergin diddfiietiemefi gene expressidn in
t t ing the
SRl ndpls el Bl 88 ob o T BRlaoRs BB A PO )
units each conrirising one or nore cejls, and exposing

28SA rﬁ%t&ﬁd) Hesordiny %eﬁérégﬁﬁlplﬁ%‘ t\Mféieln Crﬁlﬁﬂ;ldhblﬁ)r(bﬁ genddgxpression
pool in WO Or nore rmat |east one

s@%‘&‘?ﬂ?gi 8|e><°€(56')°°~°s%96'a“'?}r63%a r‘?i‘%%spé%%ﬁ pool to create

a further set of groups of cell upits; (d) exposing

ZQSQ'HQ%%ﬁqLH{écQErdQ\E WE, rﬁr@ceﬁfﬁg ggégg #oH ';J{g & 18 r&lﬁl‘eFénﬁzlﬂﬁm of Bk

tera e
r @Q!luisrfééﬁltomﬁid X Ppsea\é@eé‘@. phgnetiee Pe'bﬁ’ asl' éﬁtﬁéwgc@m

Uﬁ‘\'oEuIQtfontcl? %Xbi’bééﬂn%f GQQ Qr* ﬁ'ubr@rg‘énééhn%éﬂ hthisfeb)) agte i the
exp according to paragraph 9 or

13*4%??2%@??“3@0!‘ Ot?ﬁ"{ %e't hat are partially

differentiated are then isolated and used in the
t | Loy

SRPERa pr PP o A 2o, viheltin b Pﬁ%@?f&’ﬁgﬁﬁm ”f
1omehort thererrepates g@fesamgbspweé siHETel Be senarten genef) mﬂws)
LSl Rebrd GiFrbBRRAGPRBEs 8 dafi dell. Wherein cell units are
| abel l ed and the | abel (s) reflect(s) the culture
conditions to which the ce|l unit has been exposed. 14.

s1AAMaEIhod aaardingl it garbgraplaeagoaph whareimtrer e@ipressine of gbrs

A met hod according to

pg'r@e?%pﬁkf%or%%gg%g%gw ein the |label is selgect ed from
the group consisting of a virus, an ollgonucleotlde a

323 %%étﬁs‘d aéofditdPb$afBRbh QQW&IH sail ShEGP R YenEeRtdde A.

hal ocarbon, a m xture of stable isQopes, a bar
marker.

33. A method accordirig to paragraph 32, wherejn said marker 'may~ be clietecii:ed by
an immunoassay.

34. A method according to any preceding method p‘gal"aglraph wh,erein the
differentiation of a cell is monitored by loss of proliferdtive ability.

35. A method according to paragraphs 4 or 5 wherein stem cells or cells that have
beén defived from stém cells in vitro, are cultured by a method comprising the
steps of:

a) combining oné or more cultures of cells grown under diffe}r'ent conditions;
and
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code, art optical tag, a bead, a quantum dot and a
radi pfrequency encoding tag. 16. A nethod according to
w@a0agesph 1-5 wherein two or nore | abel s ar sSPCECB2@6/004483

and used in conbination to |abel a cell-unit. 17. A
nmet hod -according to paragraphs 9 to 16, wherein the
cells are cultured in cell units, each Vell unit

rising one or nore cells. 18. A nethod acpording
ton‘gh‘i"uétgrﬂ"zﬂﬁhege"ﬁo 16, Wierein the cell units are
single cells. 19. A rret hod according to paragraph 9 to

17 each cel t CO SmAf. OF roior
s el aredtaie & eiarent i oG S e shfiedifo.n
Aeaxt bhe chamge of dliltarg condifmmsagr aph 19, wherein the solid
substrate is a mcroiarrier or bead. 21. A netfiod
accordi ng to paragraph 19, wherein the solig substrate
37 A mgihod aseordisgite ReTpeeRR 36 wheseln saidichange of culige igapglitions
agopipridbd W chapgPef Medighhs 9 | o 2-1 , wherejn the-
cul ture conditions are nediarto which the cell is.
exposed. 23: A method accordi hg to paragraph 22,
3swhanethod tabeordinglita p:amgtanhm owtesrein dlfmrmtlatwcce}ls d}avagxeat\s
C s t hpd
e R HERRES LY oSG e RE P
cul (A& GW@I @tem @ﬁ4||§ aé‘@ﬁ?ﬂ* fasrmigrasatriersn A guliiie BREUGF nor e
S pe@d)fvrsnstf&mg%awr&%nﬁs f’rd?ﬁbﬁé éhtuﬂarrﬂg@ﬂ*ﬁ @sarRihepxygen
é)}g lg % f t hod acc?: ng to
o i masly Teksagon s eh of ToviFgt B8 1 cul ur o
congd)tOsaising treniifarardiaied kélisrattachedrio theemiorocarogre speci fi ¢
substrates. 26. A nethocj according to any precedi ng
paragraph wherein a firkt cell is differentiated to a
3954 cwthpdestcerding frepaigararitdd, whersln stem cellsi qj wartiplivitiffesentpied
t s SxrBT &BE&N 1@ TsaRN BotBhtiaMRRIuGRIICWhilst still NEeRldl to édid
A net hod according to paragraph 26, wherein nodul ation
ofMICERSAR®EX pr ession in the cel | conprises transfection
of said one or ngre genes into the cell. 28. A nethod
cor.di [
S8 SR BpR%; PaBE, 35w SFH e Bl R o ERE
abxgmmphcoféﬂhmhmeag‘rowhmlw@@r%ﬁfcor ding to any
precedi ng paragraph wherein the differenti ation of the
is nmonitored b obserV|n heno ge of th
Ao Bmetist B50b0ds PR R R e S0 BT 40 OB RS & Ao P
o8fchaliatizbleast Fog &y whighit) Gfehubr,océrhemebmpjdgaécer riiining the

42. A method-according to paragraph 38 or 41, wherein the differentigted cells are
isolated by digestion of the microcarrier.

43. The method éccording to. paragraph 4 wherein pluripotent stem cells have been
grown in vitro by a method comprising the steps of: '

(2) seeding said cells on microcarriers; and

(b) propagatifi§ the cells while attached to the carriers.

44. A method according to any preceding paragraph in which the potential modulator

1

comprises an organic or jnorganic small molecule, a natural or derivatised
carbohydrate, protein, polypeptide, peptide, glycoplirotein, nucleic acid, DNA,

RNA, oligonucleotide or protein-nucleig acid (PNA).
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state of differentiation of said cell. 30. A nethod
accordirig to paragraph 29, wherein the nodul ati on of
w@2007/0633%¢ on of one or nore reporter genes i s POFEBY®A/004483
wherein the reporter gene(s) respond(s) to one r nore
differentiation states of said cell. 8 1. A nethqd
according to paragraph 29 or 30 wherein the expression
of genes involved is nonitored gn a gene phip- 32. A
nmet hod according to paragraph 29, wherein said one or
45f Am@hagieaqcashng ric enlepracamingeraragishh wheneit thechotentiairmiddutatdro

RIoBIRRRorPa 1N OBy St B A g TRY e gtected by

an I rnmurroassay tho 0 any
precedi ng et hod par agr aph wf hbrein the

46dUéd 8 ardonolifd listhryato Gty & tidl Ah&shidior Ae8@ingft
pr ol‘%ﬂ;er at i ve abll I?t)? 35Ifyl Apgrrg{ﬂﬁod accor di ng {n@ o an

aglaRly 5 wherein stemcells or cells that
have bepn defived fromstemcells in vitro, are

47CR ﬁb%%gelﬂ%alaco togf?oq'n C gﬁﬂﬂﬁ 5 ﬂ%dgﬂg f‘c{ ﬁt?ﬁ%d %‘écoré\% to any

one o nor e €S 0 SR und
dprﬁe@rmmar@gmm together; withralbharmacautied!iv gcmap@b@ecrarrsem, @eentA
ngtdigen@pcording to paragraph 35, wherein said stem
cells are subjected tf> at | east one ghange of culture
conditions. 37. | nethod according to paragraph 36,

48nbse 6 nmddulatocibentied infang precedify paragraph Bithe fﬁéﬁﬁfé\dﬁﬁl@fpf )

Cp’mﬁlggmg'&f%%%?{éﬁgé’h%%?ﬁég@t hod accordi ng to paragraph

er ej Cell s Have been obtai ned from
stern cells in vitro by a method conprisihg theiteps

4goﬁse (=08 n%o%t&gac%&reﬂg %%ngr%gr R eBaMerdif ﬂm ﬁééﬁ@ﬁ;ﬂg & &l
g@cuture r hedi um ransferring t

REPHIRAAY r om one cu1ture medi umto anot her; (c)
Qotl onal |y repeatl ng step (b) as required; and (d)

h |
s R B Bl L SRR SeB b B DPet faser
weedlr @nich asested elohy = dlffelpaﬂahoralplaw’dy foebyeentd a‘teeml deetiids a
aa,ﬁe,gﬁtpaggbe&"%(,sal d potential nodulator whilst sti [

attac to saird mcrocarrier. 40. A nethod according
to paragraph 38, wherein the differentiated cells are

TheSellenti&@twill now be further described by way of an Example, which is meant to
serve te 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 screen was performed to identify regenerative drugs capablé of stimulating the
myeloid |inéages of the haematopoietic system. The screen was perfofmed by using
a series of culture steps to differentigte mouse embryonic stem cells (MESC) seeded
on microcarriers into progenitors of the myeloid lineages, and subisequently
subjecting these to culture conditions in the presence ar abgence of the lineage
specific haematopoietic growth factors TPO, M-CSF and IL-5, or the control
compound Vitamin C which is reported tb affect cell supvival but is not a
haematopoietic growth factor. After 48 hours the effect on mygloid cell differentiation
was assessed using the appearance of macrqphages as a surrogate assay. This
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by enzymatic detachnment fromthe mcracarrier. 4 1. A
nmet hod accordi ng to paragraphs 38, 3 or-40 wherein the
wEe@cees1é s scal ed up such thatdt-1east 503 (dPEI/GB2006/004483
wei ght) of mcrocarrier is”ernployed. 42. A nethod-
according to paragraph 38 or 41, whereirj the
differentiated d ||s are isolated by digestion ofthe
m crocarrier. 43. The net pd according to paragraph 4
scrghie idgtified TRO pod MFQSFSasahaammrswidﬁaw@e!be@ﬁvaﬂrggmcanagle' of
ML ti conprising the steps of: ' (a)
St'ég%@%ntggs Fgﬁc:lgig%g on mcrocarriers; and (b)
propagatirig the ce Ils while attached to the
Mdi@riald Mdsmethdds A net hod according to any precedi ng
" par agraph in which the potential nodul ator conprises
an organic or inorganic small nolecule, a natural or
Redgentyat i s' ed car bohydrate, protein, polypeptide,
pepti de, glycoprotein, nucleic acid, DNA RNA,
ol i gonucl eotide or prptein-nuclei V acid (PNA)-45. A
muyfiae [steen-ealldegten (RGP (BERMYsi§P8t edi ng par agr aph wher ei n
miri@ tRehesdisth (TPO)(RaD®Ystefmspbt ai ned from -a library of

smal | _nol ecul j r | ke properties. 46. Use of
hugpag Hﬂ%etf“i(gﬁgw&{bogﬁ%i fy a potential nodul ator
huaaadrntelleugintéy(IlaB)y(RRD Sggems)y par agr aph. 47. A
f N iqtd . eS| | nmodul at or
hu%%ﬁa@%?@ﬁéﬁ”@w&ﬁ%@é‘ﬁéﬁ%ﬁ@%%%ﬁé@'gafagr aph t oget her
mutinetmagrqphageredenytstivalpling fagerdpt GBI )R&Rrystems) cj i | uent
iHneSrtlin-3 183) (KBS Pltedsyrodul ator identified in any

recedi ng paragraph i'n the manufacture of a medi cament
refingic 34PIGMNt of a di sease. 49. Use of a nodul at or

hlml leodTe R@rihdgmtiagiotie @Aﬁglgﬂkﬁb systb@s)lt :reat menf is al

cell .r a t apy.. . partially

m?HSPf"g?rg \ng@‘g%c‘g#beéﬁg%% has bee,n differentiated in

Ascptbiccacid Mitarming?)d@igwel | and arrested al ong a
differentiati on pathway between a sie,r dell and a

differentiated cell type. The invention will now be
Mictgevifise ogBSeFi bed by way .of an Exanple, whiph is
meant to serve to assist one of ordinary skill in the

oSN o RIER AT VRS T A

adEm@inglte the manufacturer’s recommendations.

D3 ES cells (ATTC no. CRL-1934) were grown on gelatine-coated p’lé{:‘f‘ﬁF in KO-
DMEM containing 15%- knock-out _serum. replacement (KO!SR), 1% -non-essential.
amino acids (NEAA).1% Glutamax, 0:5% penicillin/streptomycin, 0.1mM O-
mercaptoethanol (B-ME; Sigma) and 1800U/ml 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 equilibrated in medium A (IMDM (Gibco), 15% KC)SB, 1% NEAA, 0.5%
pen/strep, 0.1mM B-ME, 1000U/m! LIF and 1.5x10‘4M 1-thioglycerol (MTG; Sigma))
were added to 100ml of medium A containing approximately 4.5 x 10° ES cells, split
into three equai aliquots placed in wells of a 100mm square pétri dish (Bibby Sterilin)
and incubated overnight.
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A screen was perforned to identify regenerative drugs
capabl e of stinulating the nyeloid |ineages of the

wha®mmespoi eti c system The screqn was perf aj rPerdGB006/004483
using a series of bulture steps to differenti ate nouse
enbryonip stemcells (nESC) seeded on microparriers
into progenitors of the nyeloid |ineages, and
subsequent|ly subjecting these to culture conditions in
the presence or ab ence of thie |lineage specific

Praeativnap progbnilorsgroawnas€act ors TPO, M CSF and | L-5, or
the control conpound Vitamn C Which is reported t6
affect cell survival but is not a haematopoietic

I @rdsiie Pregeromyelod pegedipra auiwe steremethpe was campiyyed.obends

se@@id WHEH HE%@&Q H&chia. MTe %ﬁaeﬁé@rgaté{ﬂnr\ﬁldm @orﬁﬁﬂﬁ@ﬁ@fq\ﬁe
es_as a Surrogate assa | SSCreen

retl"l‘]’é’n??'?'l Er dhenbeagip vegee dhem, waahssh B BBP @nde @l"ﬁf‘ltﬂ?e
Stetnlirgs® ¢xpmatopoiefic EkpamsiontMétiurh fBigMaelcontdining redagenl SCF,

24 Sl MR T ORI bR IR AHE: ot n (Tro)

( R&D Systerrs) h_urran eryt hropoi eti n (EPO ER&D Syst ens)
6 R&D S uman

C"?’ ahs%é&% for rg&aﬁ/ (J\[Lgctzjr(bl (Té!itbler?)(R&D Syst ens)

mur i ne rmcrophage colony stinulating factpr (M CSF)

BeaB&Dedisd Sfloid WFdgBMitotd f&;;laﬁédkh@ ddséried 3AbolE&hdre mixed, -

t
el ERS: bl e Bt o < ) )< Pediem fiemine™
Haen‘ta&rploeuklﬁxp&s(oh LMé&giurf (g apypapeerngntds odih [(B0ng/meild3 and
2oyl ALY o T MoRERHLY 08 oS5 SUHASPRE o
wedls of 4 #8 welliplatecod mcngetecblnttm;:remafoaebwee@ 50ug/ml Vitamin
c rﬁﬁg/mrwdaédnem Tp@arﬁ% ISCBET $rd ecre&maél%ﬂ%d V& iR

F%rown on gel atine-c astic in KQDVEM cont al ni ng
trigfigate “k‘H%‘l?I@f §eRarate e'?@ﬁpiaeﬁj in dhagame iprubater,
1% non-essential am no aci d& (VWEAA)J % d ut amax, 0:5%

ARE Bt 5 eBHETRSS aeiay rredeit R 2B TSRS e Piates),
wasirhade up in 0.4ml PBS and-added to each well at a dilution of 1:100. Following
incubation for at least 4h, the medium was aspirated and -rm!apiaced with BB§. The
samples-were éxamined on a Nikon TE2000-S inverted épiﬂubrescenF microsdope
using a-FITC filter set to quantitate microcarriers bearing large, round cells intérnally
labeiled with green fluorescence.

Thé. results of the screen are reported- as* the average number (per cent) of
‘mierocarriers that-were decorated with macrophage. In Test Growth fedium alone
(i.e. in the absence of any tést reagents) the average conve;rSion to macrophage.ﬁ was
1%, which was taken as the basal level of conversion gwing to spontaneous
differentiation. When the negative control compound Vitamin C was used as the test
reagent the average conversion to macrophage was 0%, i.e. below the basal lével,
indicating it had no influence on differentiation. When the haematabdietic growth
factor IL-5 was used as the test reagent the average conversion to macrophage was
0%, i.e. also below the basal level, indicating it had no influence on differentiation of
myeloid cells in this assay. |L-5 is known to influence the lymphoid haer’h'atop?oietic
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Chem con); all fromlInvitrogen unless indicated
ot herwi se. On the day preceding day 1 of the
we@xpenssent , approximately 1.5 x 104 bi ot i nyl ap@€dGB2006/004483
m cocarriers equilibrated in nediumA (1 VDM (G bco),
KOSR, 1% NEAA, 0.5% pen/strep, OirriMb-Mg 1000V n
LIF and 1.SxIQ 4Nn 1-thioglyoerol (MfG Sigm)) were
added to 100mni medi um A cont ai ni ng appr oxi mat el
lingage &uti'eenesofewﬁ Pﬁecf%?ﬂ ihe myglol hrancheHewgryar WAEn §ithsr ﬁ'PO
orMI-SEdvasruse b theaést aeabeﬁmmewmge c@rversiondd FacloBhdtfelvas

3 cubate overnl Pre ra i,on of
'”%?%%Jgeé’rﬂ’ c/)°r‘ sl?’? rsgr%mﬁ@&gn argljra:ee F 8V?{|b8 % ﬂyel oi d
progenitors a two step nethod was enpJbyed. Beacjs

Ttﬁ&ﬁfﬁ%@ Madeh Jsééyﬁé%@réfo%eéé“ﬂabfée& ide’m@x@ n?é%&%ﬂﬁiﬂ@%%@%

MDM cont ai ni n Mretinoic a _Th
d'%%%@tweoe rpéwqwg@ﬁ @ad jcaulpiherefare by usedrta scieeq librages of
chBiragal eomeidundls to HRAIMhowDd tejehsrafiveitigsl on Medi um ( Si gma)

contai ning 40ng/ M SCF, 2.5ng TGF b , 5ng/m BM 3 and
20nd, /M TPO and incubated forfSh. Celi-based assay
for regenerative drugs Beads eari hg nyel oid
progenitors prepared as descri bed above were nb d,
washed in PBS and transferred to the Test G owth

Medi um (Stem i ne(tm (Haemat opoi eti c Expansi on Medi um
(Sigma) supplenmented with 30ng/m 1L-3 arid 20rig/m

I L-6). Equal aliquots of approximtely 1QO beads were
di spensed ifot the wells of a 48 well plate and

i ncubated in the presence or absence of 50ng/rrjl
Vitamin C, iOng/m I1L-5, 20ng/m TPO and 20ng/ m

M CSF. The screen was carried out in triplicate In
wel | s of separate plates placed in the sane incubat pr
After 48h, 1ng of the macrophage assay reagent

DQ oval bu f irj (Mol ecular Probes) was- nmade up in
0.4m PBS and added to each well a a dilution of
1:100.. Follow ng incubation lon at |east 4h, the
medi um was aspirated and replaced with PBS, . The
-sanpl es were exam ned on a N kon TE2000-S inverted
epiflu rescent njcrosd pe using a -FITC filter set to
quahtitate mcrocarrirs bearing large, round cells
internally labelled Wth green fluorescence. The.
results of the screen are reported as the average
nuhnber (per cejrj;) of -mcro-carriers that/were
decorated with macrophage. In Test Gowth ivyiedi um
alone (i.e. in the absence of any test reagents) the
aver age conversion to nmacrophage® was 1% which was
taken as the basal |evel of conversion gwing to

spont aneous
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differentiati on. When the negative control conpou hd
Vitamn C was used as the test reagent the average
W@ owweeBilon t o macrophage was % i.e. bel ow t heChasad06/004483
| evel , indicating it had no influence on
differentiati on. When the haemat qpdi etic growh factor
IL-5 was used as the test reagent the average
versi on t macr ophage was 0% i.e. al so bel ow the
A'ba@%{'FafrO@vé?e" iPRRS: Ba Pn%om SPedvicatn Afe (RrABANeRporated by
reférdricer eWhiicati reodifzbtionsearal daregibhss of thd describsd @ysthddk -dnd

sy. t@n#é\‘q}q? in gntlogzvéllgﬁé]%pg)awﬁ? tc! %ﬁggagk lﬂeg in t e %rf gltléquf g%qagtmgn
franhhesaoRs ddspblf @‘ﬁh&mmveﬂ@mv/élthougmmn lrefenmmawéemeom@@:

in Waﬁnééﬁtﬁdwﬁ sﬁe'&ﬁc %%Bdlﬁl@ﬁ‘tg elﬂ&hou‘ich@e AN RS haNHE rrﬁlleﬁ’tﬂ)n

i ngr eased 6% representing a

a5 ?'@imef*i %H‘F Nob b eunely Jired Baépegﬁ SERRITC erpedints. invsed)
vatissayiodificatibrey of ter descripalbioges for caeyid dut &H&nﬁéﬁﬂ&ﬁﬂﬁl&w are

DL B 9o L 8 e B e B

the peape ehtheddiowjpoglaiies.t o i dentify novel regenerative
drugs, . Al publications nentioned in the above
specification are herein incorporated by reference.
Various nodifications and variations of the described
net hods and system of the indention will be apparent
to those skilled in the rt without departing fromthe
scope dnd spirit of the invention. Although the
ini/entin has beieri described in connection with
speci fic enbodi nents, it should be understood that the
i nvention as clainmed should not be unduly limted to
such specific enbodi nents. |ndeed, various
nodi fi cati ons of the descri bed nodes for carrying out
the inventio hwhich are obvi ous tod4hose skilled in
nol ecul ar biology or re|lated fields-are intended to be
within the scope of the following clains.Clains 1. A
nmet hod for identifying a potential nodul ator of a cel
signal ling pathway. conprising the steps of: (a)
providing a cell of a first cell type, wherein said
first cell type may be differentiated to a second cel
type via a progenitor cell by sequentially exppsing
said first cell type to two or nore reaction
conditions; (b) adding to or replacing at |east one of
said two or nore reaction conditions to which the
progenitor cell has been exposed with exposure to one
or nore different reaction conditions conprising said
potential nodul ator; and (c) nonitoring the
differentiation of the first- cell type to detefrhine
formation pf the second ce(l type. 2. The nethod
according to Caim1l1 wherein the first cell type is
obt ai ned or
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obt ai nabl e frbm an enbryo or foetus and optionally
ncjified tp allow anplification. 3. The m ethod
w@ewoneisng to claiml1 or claim2, wherein the PCT6B2006/004483
nitor cell is derived in vitro froma first cell type
by exposure to one or nore reaction condjtioris . The
nmet hdd according to any of the preceding clains,
wherein the first cell ty.Re is a self-renewing stem
cell. 5. The m hod according t any bf the-preceding
Claimsai ns;, wherein th differentiation steps are carried
out on cells which are part of a cell unit. 6. Th
met hod according to claimb5=, wherein the cell unit
1. c dhpathssfop identfyiag & pplentisd rmestulpier afcafoeb|signaling pataway..
poﬁﬁ,}.giﬁgltr@cgc@gaf ng to any of the preced| ng cl ai ns,

\Agerel ther ncorgltlo e;hlg cut%
n8f°f’ B <2 t°8 rSEé’P YRE VNSRGIN G8lyfirsig celirfype ypeiy dpe
differerdiatiidng)a tsecond ycelbifypé tie appregemdomel o) asquentidite exposing keid
. i . N . ' screen of potenti al
ﬂr%g%{lﬁg? %ﬁ@ggg h\g@géﬁ:&i‘?@d@ﬁp?ng pat hway. 8 The net hod
(Bledsting fegprireplagig @ifleash ong of seidtwe of Merarsactignesoailitionshie

wiﬁ&ﬂh@ q;r@hitortcwﬁaé Seeh é‘a@béemup&daabﬁeb@%ne 8F MerS Gifferent
ferenti atjon etween a stern cell

oS oI TR 0 e BRI LIt A he et hod
(ecreorithring theatiftengntiationt dfehe fist edli thge @ detetminatTomeition bhe

is aprimry cell, cell line or tunour
yﬁé&%%iﬁﬂhe line. 11. T\)y nmethod according to any of
t he precedlng ol ainms. wherein the tissue- of origin of

2.t hr%qﬁ%oa 3é9@ord|§g $c?|c%% od whERIA %egﬁr@PQeIP@Fé'@tobfé%pa &f
rain, heart, liver ‘r;f? rjair

RGBT By S A Tobtyn AR opsahall s erin low anyplfealtny

vascul ature. 12. The nethod according to any of the

C e ot ent i al
3. p*:h% rﬁ%hgog?c% r%‘nlrgrﬁ% cléﬁolrirgi Q?H;f \Aglereér]ﬁw gro&ﬁgpqr c%gls denved
in plétp rfrw firgtZell tyhe byrexriogiere de one efinhege raactianconéitiortse
preceding clainms wherein a first cell is
differentiated to a second cell type by nodul atli )
4. clameiherhancpidng taary it Preceding daims orhestin trdins pelhypeis
awnespw"ﬁg détbacelel | . 14. The rpethod according to claim
15, wherein nodul ati on of gene expression' in the cell
conpri ses transfection pf said one or nore genes into
5.t fTbe oettod atordifgt anytoh d-reeedingictegmg, ovhetdin ti niffeBentiation

stfReIELAHidEPS bRE&IRWhith a%fr‘B&t eﬁ%ﬁft on conprises the

exogenous adrhinistratlon of a gene product,

8. The method according. to claim5; wherein the cell unit compiises a microcarrier
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 comgrise a screen of potential modulators of a cell signalling pathway.
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16. The nesthod_accordi pg to any of the preceding
clains wherein the c)ifferentiation of the. cell -isr
worenvesed fay- observjng/the phenotype-of thePCEGB2006/004483
-orby detecting the fnoidulati n of expression of one
or nore genes -in- a Cbll the'reby determ ning the
state of differentiation of said cell. 17. The
rpe’ thod according to a im16, erei helnndu ation
0 oft e piooecnin 1ot of ioTesstingdiahs. erpis tecsecond ool
typd sea velll whick thas et arrestpd atoap  egdifieéstatioe ppibwdy Hpivieen e
' | states of said cell. 18. The
ﬁ&%cEPéﬁH%%@%%hﬁﬂhc%haBEIn116 or claim17 wherein the
expression of genes involved is nonitored on a gene

16 " hSthod B&orﬂﬂ{ghe%n%?%%ré&dﬁqe cleirfd Whekbin Me Eéu&lgﬁe it &

wher ei n n nes encode a narker .
P“r??éyﬁ%'zﬁ% & gk tH?"BFrn‘ifr't’?f’e %?'B?m 21, wherein said marker

may be detected (Dy an i mmunoassay. 2 1. The net hod

120TH% Sl ot oSy GRS Thoa B pdd
orm*rbvﬁ thepelk tyl%ééiS@@lek:iedjroera gropReonsisting df arcazrp hei@rh diveroluagy

& e5Rdidhg Bibak, eh e SRR, M@nbéweaevwseteorboné and

q&rlses an organic or inorganic small nolecule-, a
"aﬁﬁlf H&t or detfvatised carbohydrate, protein,
pol ypepti de, peptide, glycoprotei n nucl bi ¢ aci d, DNA,

o T8 BBy B S WAL S D
rhoghdater iman inbibjtestoe anorcmhoten;tﬂ alcalt signalllisg pbthaeyned or

obtai nable frorn a I|brary of srhall nolecules with
i ke properties. A nodul ator of a cel

dru
1% aﬁamm ifﬁ?fﬁwaytoc?@vaqfﬁ% PERcedng Seimibyvhergip q At cell is
difietitatkdofo anyedhdt kel ppechyi meiukling Neell Ggnalifg and/or the

@%%%P%Pon%to'a?n%}re 59 ng tb%ﬁ%?hconp” si ng a rnodu| at or

ccordrn er wwth a pharmaceutically
acceptable carrier; diluent or-expient. 26. A

14Jaf He' rRethol é@:bérﬁﬁ& %‘&Iélﬁ\t £4 r/ﬂ@ﬂeln mérdu\élﬂbr?gf ﬂ@ e E45bH in

ferentiated i'n vit S-stem cel arrest é
C%C@W@“S&Sa?w%qﬂewﬁ s8] %W%mmeew%éﬁelb st em del |
and a diffbrentiated cell type. 27. The cell according

R Y i o U B e

camprisgrohe axogped:us administration of a gene product,

16. The method_according to any of the preceding cléims';:Wherein‘the c]ifferentiat‘i‘on
of the cell is monitored by- observing.the phenotype_of the celi-or by detetting the
motlulation of expression of one or more genes in.a cell, thereby détermining the
state of différentiation of said cell.

17. The méthod according to claim 16, wherein the moduylation of expression of one
or more reporter genes is observed wherein the reporter gené(s) respond(s) to one
or more differéntiation 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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29. A nethod for identifying a nodul ator of a cel
sjgnaljing prthwaV (eg. a regenerativel drug)

W@ owpoeBieg t he use of a progenitor cell. 30. REEGBR008/004483
progenitor cell in a drug screening assay to identify
a nodul afo'r of a cell signalling pathway (eg. a
regenerative drug). 31 A net hod for differentiating a

r ic stemc itp.a_ progenitor of th
197,75 G1a e aesites by | odpit 2. b9 eich ore senes
encodersooarken er (eg. a CUItiSpher rnicrocarrier). 32. Use
of a gelatin mcrocarrier (eg. a Culti Spher
m cfocarrief) fo|lr aiffere htjatihg enbryonic stem
20¢ dhe snethedrecreing dnpleiar 31, ghereinesaid, megEHMAY he dgiected By ap
imhABhdRgyf or producing a haematopoietic cell froma sfem
cell in vitro conprising exposing said stemcell to
pne or nore, preferably, t\L/o or nmore, reaction
21c ahdinteittadstcoting @ anysdfitie preestlirigaiairas Mikleinahs differsptiatioe

t d,
of g LR Ao et e o SRR 2, Sl e cel | factor
(SCF); ejnd (b) insulin, stemcell factor (SCF), TGF

22beith@ rﬂethﬂvgc?eomﬂ\ﬁ% ﬁgfp‘?éc!eaiﬁq_-gﬁgi Wﬁér@:ﬁii t('iS)potelnf & mddutafor
O, EPO and/ or

he rret hod accordi n
°°E'1F’59r~1‘?1 8n OrgARF A "‘é’fﬂaa'csﬁ'@ﬁli dBolecules 2 cnatwal ok ‘ge“"at'sed
cafboRydvgtal protin, pdfypeplitie, paptitd) aycapremirdinndeic ack, DNA, RNA,
onfiEhEh e DB ENSSAL Elong @ gelatin m orocarrier.

accor any of clainms 33-35,
wherein said stemcelis are contained in art | VDM

3bar=@ m@ﬁr&ia ta&tsvama i§tarn§%r1tii@ sret@cﬁraaa@ml ﬁﬁére.nﬁw%enﬁri

accord cla
m@gla% is Riiié'i‘%‘i' Hf ?tii’“ﬁ%té?) frpm)a i'bﬁ’%"tﬂ"f ﬁma'i BW@CP@S Wd% é’Ei’g I8
progertie8et hod according to any of clains 33-36, wherein
in step (b) SCF, TG beta 1, BMP2 and TPO is used. 39.
The nmet hod according to any of clainms 33- 38 wherein
24i A modytatéroy alcel Sigeailinglpathtvay eblaned orohtaimat hytheatethod of

ang%ﬂ%giéagdiﬁd)c&ih@ m 39, wherein TPO, EPO and/or M 6sF
re also useo’ 1. The net hod accordi ng to any of

claims 33 to 40, whereip step (a) is p~rforned on day
251. A pharmaceutical compositioh comprising @ modulator according td claim 24

tpgether with a pharmaceutically acceptable carrier; diluent or.expient.

26, A par't'rally differentiated-cell, which Has been differentiated in vitro from a-stem
¢ell and arrested along. a differentiation pathway between 4 stem cell and a
differentlated cell type.

27. The cell according to claim 26, wherein the cell is bipgtent cell.

28. The céii according to claim 27, wherein the cell i$ unipotent péil.

20. A met'hdd for identifying a modulator of a (f:eii signalfing pathwdy (ed. b
'regenerativé drug) comprising the use of a progenitor cell.

30. Use of a progenitor cell in a drug screening assay to ideritify a modulator of a cell
signalling pathway (eg. a regenerative drug).
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42. The net hod according to any of clains 33 to 1,
whereih step (b) isj perforned on- day 4. 43. The

woredohoeB3accordi ng to dny of clainms 33 to 42, WhEr/6BR006/004483

step (c) is perforned

EIH. A method for differentiating an embryonic stem cell into a progenitor of the
myeloid lineage, comprising the use of a gelatin microcarrier (eg. a CultiSpher
microcarrier).

32. Use of a gelatin microcairier (eg. a CultiSpher microce&rrier) fo';r Jifferen'piating
embryonic stem cells intq progenitors of the myeloid lineage.

33. A method for produting a haematopoietic cell from a stém' cell in vitro comprising
exposing said stem cell to one or more, preferably, two or more, reaction conditions,
wherein said reaction conditions comprise incubating said stem cell with:

(a) retinoic acid, dimethylsuiphoxide (DMSQ) and/or stem cell factor (SCF); alnd

(b) insulin, stem cell factor (SCF), TGF beta 1, BMP2, BMP4 and/or TPO; and

(c) IL-3, IL-6, TPO, EPO and/or M-CSF.

34. The method according to claim 33, wherein said stem cell is seeded on a
microcarrier.

35. The. method according to claim 34, wherein the microcarrier is a gelatin
raicrocarrier.

:3“6‘. The method according to any of claims 33-35, wherein said stem cells are
contained in an IMDM basal medium or a Streamline Haématopoietic Expansion-

Medium.

37, The method according to any 6f claims 33-36, wherein in stép (b) insulin alohe is.
used.

38. The method according to any of claims 33-36, wherein in step (b)l SCF, TGF
beta 1, BMP2 and TPO is used.

39. The method according to any of claims 33-38, wherein in step (¢) IL-3 and [L-6
are us'ed.
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40. The method according to claim 39, wherein TPO, EPO and/or M-(‘:SF are also
used.

41. The method according to any of claims. 33 to 40, wherein step (a)is pl';ei'foi’med.
on day 1.

42. The rnethod according to any of claims 33 to 41, whereih step (b) i$ performed
on-day 4.

43. The method according to any of claims 33 to 42, wherein step (c) is pérfoﬁmed
on day‘.ﬁl“. ‘
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