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Met hod Field of the Invention The invention broadly
relates to cell culture - such as the culture of
w@eoomme3zotel | s, cell lines, pluripotent cells,PCT/GB2006/003186
toti potent cells and sten1ce||s Background to the
I nvention Over recent years Tcell culture has becone a
core technology in the life sciences. Cell culture is
described in "Basic Cell Culture' Oxford -University
Press (2002) Ed. J.M DavMsthodnd "Animal Cell Culture
Oxford University Press (2000) Ed. John R W Masters;
both of mhlch are incorporated herein in their
Fi ference. Cell culture provides the basis
for studylng cel lul ar processes such as the viability,

heno no feratlon rentiation
By FRgiB brofiy ST, S B e B ellirer G R RnaIE oor
linast gonpetinhtals, tatigbtent celis@nd stehtcelias al so provi ded t he
nmeans to study the regul ation of these .processes,
fromthe genetic level - whether in isolation or in
rau tighji mal s - down to the |evel of
i ndi vi dual protein nolecules. Notwithstanding its
_enornmoys cont ri bution o the curr nt sta
BPoieng oa Gaeytire 3Rs beriecs coBPETIPSY B e te spiences. cel
cnltemeais@lpéanbediir‘s%m CeleCultate) Sixtordniversityiress/(2604) iEdi hiy. Davis;
*A‘ama? ch ELFRL g%orgpkﬁéasmgpﬁegs(zggéﬁobuwFxn VI MG doth of
wesh |ar% mCPmO@% herginya t%ﬁi'l enttr%ty ;ﬁwﬁieaenﬁﬁ d‘ée'\/@cHtP@t eiowes the
b&&S If§r istudyihg rééllula-m%rdcbﬁes oducHi &4 el Mabfigl | phbid@se, td@zﬂbtype

oY GeAtni 1, LoD (el o7 FRnlATP 2tk obPgscel Molecules

irfermepieten =0d|drediictsoit hak aGel proviiddt the esgans to study the regulation of

t
o SRR SR ORI U O v
apimelspr-/ teisihe . i@t ofi individuals priotst aaclenulesi Nobwiptangiag its

ehéthout %Bﬁtﬁbutﬁ)ﬂdtol tﬁe ccgﬂémwab I df u.cnsgyeaﬁs I &éspeﬂ@r&iladlﬂiure
nor.e Gul{fﬁLfrec n s are

rergqlrésaa );ie gcu?llﬁe,t ﬂ%elff ?%F'&’S“?I&eeﬁ‘?@P% aﬂergp Ultlmatél)l? offering

trabgdossiniityiohgerstic thekdpe anditissue engineetingi ons for new cel |
types remains totally enpirical: growh conditions are
al nost al ways di scovered by trial and error. The

Aohiopertanbgoad pheall agliurp ds tatbevgble togfaven wide vasisi @f erlisWhytro. The

i¥e5E dRfeRYit B&IBlyNes that can be grown in culture is-extensive (see American- Type
Culture collection, http://www.atcc.org; European Collection of Cell Cultures,
-http://www.ecacc.org.uk; Deutsche Sammlung von Mikroorganismen- und Zellkulturerr

GmbH;, http://www.dsmz.de), includes representafives of most cell types, and is
continually-increasing as more and more culture conditions are discovered. -Despite the
steady progress in the field, the method of determining suitable culture conditions for
new cell types remains totally empirical: growth conditions are almost always discovered
by trial and error. The choice of starting point will often be based on what was previously
used by others for similar cells, or even what is currently being used in the laboratory for
different cells. Many times these will simply be completely inadequate, and a process of
trial and error must begin anew. Even when new culture conditions are successful, it is
worthwhile remembering that adaptations of previous protocols will have introduced a
historical bias to the experiment. For instance, much of the early tissue culture
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used by others for simlar cells, or even what is
currently being used in the |aboratory for different

w@edorm2320any tinmes these will sinply be conpl eP€lr/gB2006/003186

i nadequate, and a process of trial and error nust

begi n anew. Even when new cGulture conditions are

successful, it is worthwhile renenbering that

adaptati ons of previous protocols will have introduced
expelmats madal extgEnaige tuse tdidibmblsetsi apntto iFe datengiosingtendard cell

cumghco%jltl&lke f&/%[ul %chvgﬁs ecdnt! dai e )frBFhr kHER me%ome(ﬁbroblasts

extensi ve use | asts, and to this date nos
endiotaa, EBRRISh The Se¥cioRant o] sHiEs e gAY BredR A ftholal and

otﬁ&'céﬁtyg@d’ thaéd oh Er@;@b E?lﬁﬂltl’éﬁ?r ﬂﬁ@g ﬁhéllﬁah@i Ebi eshesof these cell types
endo ODl ast S e vel opne e
G PRRATOPLEeT 7 TR P EPoBAEE e htp rep fa st Ee
celi®— ablaslly inrdiidigroveth SOnmaspactai el imvegtion descritagrmereit IStakre@tbod
for gg\lelo&)}ﬁﬁeéut]?gle cﬁltd}gvﬁoﬁaﬁ’m \X/lﬂ ’fbﬁntﬁe @laﬂ%”&lollferatlon or

ture r mesoder mal
graww%nd retentif Qﬁfh@"@ﬁ@%ﬁd P@*@“'ﬁ%ﬁ?@éﬁpeﬁrf the i nventl on
described herein is a nmethod for devel oping suitable

S‘%E‘J‘%}Cg#‘&f)g? qr} I (tar.'iag r@%ﬂfrﬁ st ln%logr\{ér{tgr%g Ituge E;C%Flihrlgi atrg 'the limited
lifgspan ot pripearpéelipiacy, itioaitisange el dhatagiedstics 8berdl liveswitihpassage, and
thB:'E %Q%ﬁ&%ﬁ%}{ %&8%5?@5 'bgllosg ¢ AHALEING Ct:elltﬂ?rcff-lal"ac%ﬂlgﬁcgr €These

primary I nes
effststsrapurely [BHaACHY; o tauliowb EolselPl URg [oRXPRIANS 96 S5RAS, for

ingtAfke! d&ﬁ—'bésédra'%géjsq{&ﬂawe@ 'ﬁel@ﬁcw eI, iy cbnksfﬁesﬁlﬁl isolated from

i nt erest.i char rlst The effect
tdstgre P o Py Pt Mol ecAs £ € SR ST Bl B e
brioadi x@emblesrthair dssuasefayrigin. fﬁemam{eblan@ eeliablel mbthse @f culturing

prlgargasrgéélsqsgg il {1)023) Pﬁ ldg\\/&ld:ﬁeﬁ RS Xorfs?b %'the e c&l?sl éxﬁlblt a limited

romtirssues nost

lifggpan nra\tlfeo d élsIpreﬁﬁmslﬁ@"ﬁWQ‘Ff@'Gaﬁ‘EmtaH@y f% é’ﬁéﬁﬂée Wﬁ%atmgptlng
tol Mllf)btﬁé’ P%Mryr(ﬁﬁlﬁgb&ﬂ%etnrh@tbﬁmﬁﬁgst% URBin 8lldrigkiierm experlment

Gl AR N R T R e

cERBRAE (e isbigtior as earc @k I Teard &xbolyed pembiynntiedall parisyialy from

h+nr1]an\é gnrd lt |s LE \‘j’aqfﬁéu%:c‘tﬁ %&)t%lrﬁm%g Eﬂ#a‘? Béhév?%?ﬂén&ﬁzjltﬂfrﬂ" thifdt ééB@ct of

pri mary
trememvoea is tbllere\fmeﬁ fmth@h?ftcplﬂ—@nﬂ arlrp@welhfp abpinipble Qtﬁvrﬁﬁ with
a GrRSgbdRBipanA further problem associated- with: the
use Of primary cultures is that since they require
constant fresh isolation, it can be hard to source
HpFimaroltires edel radintaipad tr mnd» for hiy ektendedhpenad theyrebrnéllyi undergo

?8%% dvltvt]:g(%‘l{ii g n%a'&gr%hgp%ﬂ Eel*shnﬁo%\feklgra&e Bﬁk}@ g ceils are longer-lived
and]gangfemuéurad mBinw@lyoﬂ\d@mftﬂmspﬁgntppwﬁmey Ilwqrg a[n@pst invariably:
B8R 8lrBshi-AbhLor Gt EdiraRSt iMduRd in intact animal tissues. One reason for this
lies in the fact that the process that allows the cells to become immortal also has an
impact on the characteristics of the cell. For example, most established cell cultures
have stopped expressing tissue-specific genes and instead only -express housekeeping
genes required for continuous growth in cell culture - as a result most such cell lines are
more like each other than like the tissue from which they were originally sourced. For
instance, most liver cell lines have stopped expressing the drug-metabolizing enzymes
that would normally make them interesting tools for testing drug toxicity. A further aspect
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a prolonged lifespan. If primary cultures are
mai ntained in vitro for an extended period, they
woosommbizy7 undergo a cRsi s™in which the maj ori t p)CDGB2006/003186
cell's peristr, however the surviv-ing ceils are |onger
-lived and can -be cul tured indefinitel y: Most
of -t hese -continuous cell lines-are al nost invariably
poor representations of the cell as it is found in
of ltind iaedntiom devatibed reseie is. a Gathod ebeutnrifgorells &9 that they pioide fyore
acc&%‘e {‘n%?éls PR RQCPES it hdh \»%LJI(P rB\réeth%erleha%llft)p ah& GRfctive

al’'so has” an i npact the characteristics of
pQW%OE;Q@l'HbaSGchﬁXP@W%‘? @nd 3psays- est abl i shed cell cultures
have stopped expressing tissue-specific genes and

TR G ORI R Pl
sughctbcimigjubs lfornegulatian oo calular keoceasss $1t0h exs giowth, | diffesentigtion,
mg{aﬁ?ﬁ}ée aEtva%%H %eh&?é!.c r{?es%h gh ééer%t@&‘ r ﬁe dur FBIpending

I nes

intexationst apRjicativs VMQL@DMQ@% |\ﬁ’h%h%ﬁm&ﬂﬁ'§letwmbem |Gl units,

thBP fd@ﬁtllt% Mnd]f&lﬁ%ll Elﬁ]ﬁﬁﬁ hiStoB (B lekatbplé,and awrf)rﬂilogfy%lﬁtl tHeOex@tiugature
t oxi Ci spectof the inv

offsetien OYgultgrq@nH.Salws t%alc?nytcmel %%Upcf‘gl qng q'[ ﬁeetelha(})oged to)
c4iv Bacomhe confiugeda cMD2a04/08t866| desoibes insmroessi. mathpds fon detgrrpining

thmc#%nq%/ a’ﬁB{gPXeql Juﬁ&rerr%t&r?kb'f gélF Yhil@Neh Qﬁeeéjélpgét' tMéte ﬁ’soM\@é'crlngd the

exper| assay oved techni gues
ugeoef celiunitgminic c@@lba§aa¢1@ri PRSVATERY yﬂrb?e"dql% QUNFEPETHES M &"ab""g

for BRARGHIRME IsPiflting #hh pb&IFaIYF 84i@sinitsdr regul ation of

cellul ar processes such as growth, differentiation,

nmet abolic activity, and phenotypic expression are

The peditatehtionaiseks to- evide Agthemitnpravaments athichpyykicoamei some of

004/ en handling | arge nunbers of cell

th\éﬁ"}%g?onts%g%ggﬁ%fea\r?{‘ity and/or cell culture history (for
exanpl e, the chronol ogy and the exact nature of- a

si& oPheiilehtog conditions that any one group G unit
a‘y%?’gve—b'e?n—ﬁp ed to) can become confused.

WO20Q4/ 031369 descrl bes i nproved net hods for

Irﬂ@h%f Hédébﬂ" thetd® ﬁr&iﬁﬁf&i' d h‘leﬂlﬁﬂ/f&rdeﬁ‘eﬁhimn@ hd délla:uhm%tlﬁs’t@!ry of a
t ther

d
ol olRbRtEs il e R it Bt P @ L RO T s of; @
nmebdmnbloob @gynoea( pamimetsnd of eaohabd thad) isf ured dx dappl betaglk unit; (b)
ld%R fgh% eg& gﬁ'é?—%éipg'llp a& "{‘Jf‘)dco%@fa{rr% theNGertyeSrestch- tag fqo the

rovi npr ovenent s i C
|dw’@ty @bﬁh@ cglbtm@t affl/of ﬂ‘@ sreeiie egllicylige gpnditigas E%’W'B‘Fh thecell unit has

been exposed.

In a further aspect, there is provided -a computer program product including-a computer

program for controlling a computer to perform the method described herein.

In a further aspect, there is provided an apparatus for determining the cell culture history
of a cell unit comprising data processing logic operable to perform data processing
operations in accordance with the method described herein.

In a further aspect, there is provided a complex comprising a microcarrier and a charged
(eg. negatively charged) tag.
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Summary of the Invention In a first aspect, there is
provided a nmethod for determning the cell culture

whearoe3zopf a cell unit |abelled .with nora theer/cBe006/003186

tag (eg. type of tag)- conprising the steps of: (a)
nmeasuri ng one or nore pararfeters of each tag that is
used to | abel the cell unit; (b) identifying -each tag
in thet-Geil unit; and (c) correlating the identity of
each- tag i o the identity of the cell unit and/or the

Inzagfi%ﬁh%'s%p &l heFeulls:?%\/gieﬁoepgérﬁblé%@éor%&ns%'&ﬂl&&%rrfé?'ahd a rod-

een expos I'n a further aspect, there is
shepesiteged conput er program product - inci udi ng-a

conmput er program for controlling a conputer to perform

LR e
cobjahttionuwitiurtiee Hinproveryents tlaat carb | dispidsed clgrging Shety inproyements
coR‘{g?gee ﬁ)? e%dl@ g'nle‘%m%%oqgﬂxﬁhr{g%f QSJ&f@WBeg 3t l%g Rh@SEtlicMbes of

I ONS 1 n accor dance Wt escri hed

cefiainisi the improxed sgperaiipn Qét?éétfromt ?Fé'r‘ﬁ“tﬁ §"15 F'E?v'i”l?é‘a’eg analysis of
§Sqrrpl ex conprising a mcrocarrier and a charged (eg.
negatively charged) tag.In a further aspect, there is
provi ded a conpl ex conprising a mcrocarrier and a
InreofisthapapetiatersTi erayidet izt method fortdeparatitgsa chmplex cemprising a

m%?o%gﬂ’rlep ?rqd b ‘teé\'/%e 'cﬂn @ﬁ{hg%ﬂé/ b &Rh 3¢ %}Hﬁh}‘ Qﬁd WhinbieR §4lh labrotease,

enment s t at are di scl osed
wlrmene |swd nmr@wrrlwpr@o@?émogs'% RpEensistsrespeizly i PEigife
|npro¥ed Iabelllng of speC|f|c types of tag and
speC| ict uni t ved Lon .
gt R s PP TEE ¥ Hoed EteH A%, RGOk SAAPLS Fanging
micRgarriet Sndha fagy ¢dneorisiag hectep df hentacting spid somplexiwith agid-hod
-for separating a conplex conprising a nicrocarrier

and a tag, conprising the step of contacting sai
Adentsgesushi, iffese Methore sarebe yfrsiteisAParaied ofl dplbead |t%9r in such a

wgypfﬁ@fe ilhﬁ@acq c&%@érﬁtﬁe@lﬁsuﬁﬂﬁé infettfode sis&diibédhérginOMoreover, these

BB sl R LS ok e S s, e
m@tﬁbﬂ@ aadiresemeamblan fohtihe tegmpasmg; pbiginethén 8 tnegmnesf which seriously

c?er I(S,"% & 313 |ygis II1 g& tljég %ag Bgéoqmqogé’;?é?ée%gﬁ@i‘@ dge surface.

can use separ a cell unit and
a@ataa@or fipating n adenser aqueous solution.

In a further aspect, there is provided a method for determining the effect of a plurality of
culture conditions on a cell comprising the use of the complex described herein.

In a further aspect, there is provided a method for determining-the effect of a plurality of
culture conditions on a cell, comprising the steps of: (a) providing a first set of groups of
cell units each comprising one or more cells, and exposing said groups to desired culture
conditions; (b) pooling two or more of said groups to form at least one second pool; (c)
subdividing the second pool to create a further set of groups of cell units; (d) exposing
said further groups to desired culture conditions; (e) optionally, repeating steps (b) — (d)
iteratively as required; and (f) assessing the effect on a given cell unit of the culture

conditions to which it has been exposed,
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way that the tag can be anal ysed using the nethods
descri bed herei n- Moreover, these nethods do not

WO e®aloe32dh tags that are spoiled by -such treaP@EGB2006/003186

Still further, these nethods address the probl em of

the tags bei ng obtai ned i n%a manner which seriously

conplicates their analysis - such as the tags

-beconi ng di spersed over a |arge surface area and/ or
wHetetra ety calhusit demprines e ewusors alelit Agherentniozorfhaupgrs by the

h&einS Provided a nethod for determning the
Co % %SC“FQ@ Furallty of culture conditions on a cell

conpr|3|ng the use of the conplex described herein. In
In@& ffJHﬁér%be@Sihéﬁé is pré\ﬁ‘t!éﬁ%l ingthpa doti ekpdsiag el ool afvariety of cell

cugwﬁ&p:ﬁl@):qggqﬂmpélsggltlﬁacstt@%r%%lgpr wé\%%r fsetcdf' 8 O%E% f)cell units
egoh anmﬂ)nngg arki osmosetcelsf agd O@WQSImj Sg@mr@qpq do a@lgsired culture
cof‘n&l [TogL SFO:) ggolfﬁg%g for B ?J%Sfdlg?‘oup@'?éjfoﬁ'% %@%a@igor%aée@orﬁirwéps(c)

I'ture conditions L@pooll mﬁ%?
subfividiap dheypenaps Ppe) tp Greiest TBLte! hOUBR B! HBY B Eosing
sardhet %L@tg td B&lrﬁ,@@&]ﬂuﬂe epakiohs) abd @bﬁtlcﬂnaﬁw répeeatingsstdpsdb) —

o teralbey PeeraiPr e TR P DR s SR st e e iR o

or%p:ﬁﬁﬂlblg@a@d:o&nﬁa(@)sonbe@(h?relnt erativel y as required; and
(f) assessing the effect on a given ceII unit of the
culture conditions to which it has

Ineadpdiars @shaebrtber ivprerdecs mefiied Forcd@f%wng@sth% RgeCh P Fiprglity of
chtﬁllel OnGEGHRI Y cdIp c&’ﬁprtéﬁh@ m@@ﬁe&yoft {a® poorplhexirstastofi doagps of

col SR P a A SRR e 1SSl GYEH pBsrea cuture
cahditibny: €b)ponlttigt tivors mors ofiFaidsgrogpstth éormtzéyb@st)@ne geapnd pool; (c)
Ejf\)n\é'in%' tﬂeg sgconhrp%gl i‘ae&ea?é Q]Trfmf@etgﬁ‘ gfdebs ob'BdIt lfmtea(@ﬁexposmg
€xposi ng sai r QuUpPS
saidLgtbe arepsdaldegiras QS‘BW&lCPF%W%‘S (ebyptﬁa%'lyr F?@e?tws Gﬁ% e
|té|‘£tg§l§' £ &am@s ah@ (f) ekgastihg Iﬂ@easﬁeco %) asgloaﬂ deutoamtl of the )culture
subdi vi ool cre ur
oA oot el e RETCm PR kB RER b8 el G iESs dFiarHore
cdlie adigsénteslochdundedbyctbe dorplendsscritred heegin.opt i onal |y,
repeating steps (b) - (d) iteratively as-required,

wherei n- each cell unit conprises one or nore cells
Ineatfugthemaspestothere i oiavided aimyetitasfotBppiingso 8 e8es Vgl nfliences a

cé]l‘ﬁfae bﬂac?ésnc@nérléﬁg hﬁéﬁt@éﬂﬁcé) delchfihRg itife §ifeavifdad oﬂmore culture
or determ ni

effect of lur I|t
conRHOns B 8 SRUTTH G EIHRACL B e duthsts SERgEPH Belsh pLingpsing
g expressioti Mgsaad fcblf Sihitss ehero bxpgsedifis seild culture cond1t|ons and c)
identifying-genes which are differentially expressed under desired -culture-conditions.

In a further aspect, there is provided a method for producing a nucleic acid which
encodes a gene product which influences a cellular process, comprising identifying a
gene in accordance with the method described herein, and producing at least the coding

region of said gene by nucleic acid synthesis or biological replication.

In a further aspect, there is provided a method for inducing a cellular process, comprising

the steps of: (a) identifying one or more genes which are differentially expressed in
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cell units each conprising one or nore cells, and
exposing said groups to desired culture conditions;

w@ kjo7fozx2bT ng two or nore of said groups to forPCHEGB2006/003186

| east one second pool; (c) éubdividing t he second-
pool ta create a further set of groups of cell units;
(d) exposing said further- groups to desired culture
conditions; (e) optionally, repeating steps (b) - (d)
assoaataniwitb | the agllufas grdcessiin ageardange wids thegnetgod Hescabedperein;
| | fsaigt SRNRE &dijons to
mﬁﬂ?@ﬂ&*¥ﬁﬁ%gﬁE%gﬁgggggsgg(ﬂﬁjﬁgﬁgﬁﬁﬁgach cell unit
conprises one or nore cells adherent to or bounded- by
ntahmrmen@épezst drssld pedidae meinsthod Moraidéntifyirgethe astate off .a cellular

prw;ﬁsg I’?f A r??lr ey Brésslnga%ggﬁ?ep@o (fa? [dehtggni brﬁé’ Blnrgm% g%%@? which are

01 Ar ¢
diffdrentiatepepresed &) asbotistion withihet Q@ﬂulef wre@etssom am@édampe iith ghe

mgtﬁhé Hes% Gegﬂ%rélh =l (Qﬁde’ie&iﬁb |the“rﬂb<§ulatlbﬂ oﬁS)&fPééé%ﬂQﬁ st ke or
descri bed hereijn; anal ysi
B BaS Grfh SIS % SelRE RS ER A dte e Sigely cel.

cul ture conditions; and c) dentlfylng genes which are

dl Erftl'feel‘rﬁ Sggelé;g hﬁ’h S gﬁos r? rge E f%hlﬁ?l?ma ae%etllular Rrogess, comprising
thplstws di ¢h) aletemniniod thieoeffest efdmeiongore M@ﬂe@pedlm@nme& fynit, in
a&eﬁgﬁ@es\mﬂl tﬂ@ RRRYIO GuSL vyl 'hErleln' (H) e%SJéﬁ'@Sa &1196 lcLitlr&Eonditions

&Locess nprising 1dentif %ﬁne in accordance
w 'Hﬁ‘d‘ﬂq@i’éh?r%q"H'éUPrﬁé%Sérﬁ"lﬁ’e(ﬂ) 'ﬁ@?t@ﬂﬁhe #eptdduci ng at

| east the coding region of said gene by nucleic acid

In%@bggsgsgefgrtgg%e gs o g@%{i% (rane l art Ildg I]fylnrgnanaaé{em \R/Il?igﬁ is capable
ofoedidctmbérceﬂjmlatcmetsa,ss,cmrmrism'g e stm; cgt (@bget@rrnlnl(i@)he effect of one
of flGatd greéfté BH aQRF ufi, |ﬂ9&(ﬁrc&ﬂ9ﬁ§/ﬁtl¥%’e%ﬂ?&o§ daidribel RBleindbhd (b)

ex re I nassocl ation wt he cel | ul ar process in
lda@fémgjtaﬂ%@gmm which indlice ip qelldinreness Wé?%?eﬁ' unif$d (b)

nDduIatlng t he expreSS|on of said one or nore genes in

furt th
N B it st HHRG 4 TaroL oapEPgoan AP IHig s Bapable of
mpmcimma; selkufar aroceds, coropisngi tbé Rigps bie (@tdet@smlomg tiieagffect of one or
ﬁoﬁeeaé oR% QOP uRf, mc%oaﬁﬁseswmltﬁ@ n?e%delaefsafb%eth@é.hy(b)

SSG i n-associ ation he cel l'ul ar Process

a0 RsA gkt Wi eRHe desies celbtar RERCERSN theplagys: and
cﬂg&ﬁ@hg&gmhﬁﬁﬂm@@uhgkm of expression of said one or

nore genes in a cell, thereby determi ning the state of
the cellular process of said cell. In a further
Ires petbér, aspbaty thereds pnouidéaﬂednﬂhcub‘bh@ﬂturﬁrtgstdzm aelfsi ercpelis that have

b%&rl &&’v@& froM's ?e%? %Fflﬁ %Hy ﬁgﬂgr@ hfg,‘ s?ep%% fmcu(aét)ng a stem cell

erm ni ng ne-or nore cu
caltwrediang @hgpllgﬁg galgegurfurg mtp twq gr-more groups of stem ceIIs and.- culturing

said group of stem cells under two or more different sets of culture conditions, where}
the-cells are cultured in cell units, each cell unit comprising one or more cells adhered to
or bounded by the complex described herein.

In a further aspect, there is provided a method for culturing stem cells, comprising
growing said stem cells adhered to the complex described herein.
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accordance with the nmethods described herein; (b)

exposing a cell to culture conditions which induce the
wa@edorobae7 process; and (c) isolating the desiredr/cskios/003186

In a further aspect, there |s provi ded a nethod for

i dentifyi ng an agent which’is capable of inducing a

cel lular process, conprising -the steps of: (a)

determining the effect of one or nore agents on a cell
In &ifurther aspectciberedaprodded @ method fereblainiig diféﬂs%fﬁiat@é@el*ﬁeff%" ptem
cel%nﬂ vgtf)a) bﬂ? GJ %b%%pts*b?s(%) ?Eﬁ\fﬂg{ §t£mVUéll§BdHe'?éHﬂQ@tﬂe|'@3mplex

units.
desgsibed therqlm@r @ cpgurg rn@)egu@péd(bgil trﬁgsfﬁrgag ﬁl’aﬁ, c%p%%frprﬁgorgnculture
meifNto ¥t (c) 6|§llbﬁ§l|y9repéatlh@ dupi (bY ad rez@lrédyland (@r citaising the

a) determ ning the effect of
d'f@F?émB?)th ﬁ%&@gtagﬁﬁﬁ%%&?"@ I@% unit, in accordance with
t he net hods descri bed hereln (b) identifying those

In ?9&%@ ?%pe\@p tﬁ:e?e 53%6\9@954 & ﬁle%ﬁ Iof §ROWRR piuH p@fenpét%%ﬁs Inr\/ltro
synt hesi Si ng or |so atlgg d b
comgeising thp. stapg oé (@) reeHing S%ig gelis;on the gpraples descgRa ey and (b)
pr&ﬁbbﬁ}g thOEelis WhlidlstRBedtoans edhdie. or cel |'s that have
en derived fromstemcells in vitro conprising- the
steps of: a) incubating a stemcell culture; and-Db)
In SPpfurthér axpestaitetre isl pravided atroetheg fasrculiwing @@upglff@forsm e/féio,

co \%é gg? g%%g sgﬁ%#ﬁ%dh@ﬂed%@ik@s%ﬁﬁlé& d8fcribtemareR! | s under

erent sets cul ture conditions,
wherein the-cells are cultured in cell units, each

in cggu&he‘rI gsﬁgcp HeRY I*s %fd@@ie@ aeneﬂlﬁod’fglf lgerﬁ@hﬁgé‘a iad bBtziRdd boolainable
ounde ri bed her
fro, gedll ”Wth“é’%’”?'gg g%o?/tff’%se afgz DEPREYS ghe (C:%II rhdtr ?idj{h%ng% (b)
obthihg ;,one OBrpImbss intaggs ool the ta@i usingt ennlereBCtoplCamemwr and (c)
r}&ﬂgmg (ﬂi@plngé os\%ﬁg%%h?ﬁg %5@%{;}8 kel b dBE. aspect,

or o talnlng
dlfferentlated cells fromstemcells in vitro,

»Incé’rm{ﬂega@?e(ﬁ hﬁel%tﬁp&oﬁﬁed (I'@) UQJ GiNtHégccﬁﬁxﬁéﬁ g&dctibed herein for

dher ent ﬁ q a herein in a culture
deiraNinite th?ﬁﬁfe"(tf’fa?w%'?"@ @”t’c’W 08 ﬁ‘ﬁﬂ *SEFT0m one cul ture
mediumto another; (c) optionally repeating step (b)

ln?a‘;ﬁ‘f;{ttge glsée%g ’the?gg &gﬂdeg Qﬁ@uslreeéig %&&aﬁe&j tlfedueRbé 8hesbwire to

ached urther aspect,
labél@rraiciosarperovi ded a net hod of growi ng pluripotent stem

cells in vitro conprising the steps of : (a) seeding

said cells on the conpl ex des d her (
I BIFRGATPRG, BRE R BIOVEEMT! B PR EPPED e s Eias o jenowie
for determining the effect of a plurality of culture conditions on a cell.
In a further aspect, there.is provided a-method, a complex, a computer program, an
apparatus or a use substantially as described herein with reference to the accompanying
figures.
Embodiments

In some embodiments, the method is an automated method.

In some embodiments, the cell unit is bound or adhered to a microcarrier.



10

15

20

25

30

35

1.0 I'n a further aspect, there is provided a method
for culturing cells in vitro or in vitro, conprising

w@e@nozz9sai d cell s adhered to the conpl ex deseeT/680006/003186

herein In a further aspect, there is provided a nethod
for identifying a tag obt aPned or obtainable 15 from a
cell unit conprising the steps ofr (a) separating the
cell unit and the tag; (b) obtaining one or nore
i mages of the tag using a mcroscopic technique; and
é & &H@c&d\(rﬁ%rﬂ? tﬁ&ﬁlchﬁfgrg Ecis ta?)ogﬁg Bf &LHR BB c&fierTOr €

eat ure . urther aspect , there is
provi ded t he use of the conpl ex descri bed herein for

In %grr]]% I%fnlﬁg(g]ﬁgahttggthb hb@rd@l& he&beapderads pdlevted irény tiod grouw tensesting of
otr
CVB’PBKﬁ 'E&PC?H@F (%% & §¥to%or<? 3 dmglﬁ)g%r‘ﬁ § Q%Rfo?orehﬁ rr‘lrﬁérgcdrr?’er) a

Cuitispieaninhierotaritrabetultaphdre oicavoairier,.a Qq]tlspheaGf_ mlgrp@qmer and a
Cuﬂ%@%}t n]flé}géa?rlér anrlﬂf\ﬁlgrncl’éjt%( thGodsferOh RictREnsbanechmer, a

determning the effect of -a
Slrphuwaman}eroﬁnd@IM'QE?@r%rﬂ\éq:N'QB‘PF@"@FT acell. | a furt her

aspect, there- is provided- a nethod, a conpl ex,

In ggrrg‘[ﬁ) (létg@;)ﬁ B@H% g}eeﬁoﬁy w?d?%a{:r%]tr gs?se e e%tfg o?‘r%e hhsel'%&s a&)tn's@ Agy of a

Cﬁ&be&lngubﬁnerﬂmmjcmm [Gytogiex oerﬂytmdewﬁmmgr ocqrﬂ@) a B'OS on

mlf,rﬁgarg grl, %3 %loﬁﬁtse Hwtlcgg&ﬁ'r?eq JEAGOM - midecarRers? BB EEsesth RRRASier.
uni I

_ und or adhered to a microcarrier.In
sonme enbodi nents, the mcrocarrier is a porous or a
in S@kledeMb&diRERE, 1he rpardnﬁbt&@s?%r@ 0 Size®iMithe tdgseanalur dbis optical
m crocarrier is selected m the group consisting of
PreRartiss i &6 ocarrier (eg. a Cytopore 1 microcarrier
or a Cytopore 2 microcarrier), a Cultispher

Ingﬁﬁe?g ! Ejfmer s, ﬂ]e% |E&}P&%E@9a§ %&ﬁ’fy frérﬁ pthe §}oup consisting of:

m crocarrier an her=S
lighi (ﬂflg@aﬂy, |C@|our dhe flvgrescapger PRISHP: yvggqi@qqﬂgﬁ ang the fluorescence
e%&é@ﬁ%g{ m crocarrier, a Siran mcrocarrier, and a

M croporous MC nlcrocarrler In sone enbodinents, t he
solid microcarrier is selected fromthe group
InGRARI &hhod@ngits, dne or more image(s) of each tag in the cell unit in the field of

inferest is measured.

in some embodiments, -one or-more image(s) of each tag in the cell-unit in the field of
interest is measured using microscopy.

In some embodiments, the microscopy method is selected-fro the group consisting-of
bright field microscopy, phase-contrast-microscopy, oblique illumination-microscopy, dark
field microscopy, differential interference conirast microscopy, reflection contrast
microscopy, varel contrast micreseopy, polarizing microscopy, interference microscopy
and fluorescence microscopy.

In some embodiments, outlines are drawn for the one or more image(s) of each tag in
the cell unit in the field of interest.
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Cytodex mcrocarrier (eg. a Cytodex 1, Cytodex 2 or
Cytodex- 3 mcrocarrier) a Biosilon mcrocarrier, a
w@e@glozxe7 m crocarrier, a FACT Il m crocarri ePCDGB200BE03186
52/53 mcrocarrier. In sone enbodi nents, the
paraneter(s) are the size & the tags and/or the
optical properties of the tags, In sone enbodi nents,
the optical properties are selected fromthe group
In 668 sibbdigents, orlei gmore Badresenas impge(eheicageh tagha the cell unit in
nd }I95RGBAAE rRAL g4 0N vavel ength(s) and the
uorescence emssion intensity. In some enbodi nents,
one or nore image(s) of each tag in the cell unit in

In tsbrﬁe EinBbdimehts ] SUREE $dr theSorEBaRFhLr€ fnage(s) aBaded onto the one or

odi nents, -one or-nore inmage(s) of each tag In the
m‘?f@lﬂ}’oreiﬁ?f‘?e iMR986SE field of interest is neasured usi ng

m croscopy. In some enbodi nents, the m croscopy mnethod

In r‘?f"@? %m%S&%%mfsr <9neI &%&E%H&egﬁﬂéé ﬂa‘g@@) of ee*éﬁ 'tzgj”ﬁ"n thd &idinit in

trast-m croscop
the Fiéid o inatebin ﬂmaéwéé &5;990?1 araeherednal ipiser 8%'86%9*‘9 tags.
differential interference contrast m croscopy,

reflection contrast m ¢ros contr
Inspgie SERgHINeNtSo PA 29 fyt ECSH?B'E'Z'Eb%%“{'Feﬁt"’ 't %?'e {he one or more
pdrariétoseDg tagitifih therobs cemo auilioedscopy. | n soms

enbodi nents, outlines are drawn for the one or nore

i mge(s) of each tag in the cell unit in the fle@@ of
Inisoe repwbdimenisoive opaBbAPIREIRraeterR &f Be tagTe the q1e7 ardiepptical

dérfé‘ﬁﬂé?(tﬁe)tagf each tag in the cell unit in the field of
I nterest 1s neasured. | n sone enbodi nents, outlines

for the one or nore inmage(s) are | oaded onto the one

Inoéonﬁ@)éelbﬁdhmeﬁte,s thenoee omagped phramieters ofrthee tgodienivptitted into a
e RL.MOr e fluorescence i nage(s) of each tag in the

S%%?q @it inthe field of interest is measured for

each fl uorophore that is used to |label the tags. In

1S OlfFe SIROGHEREL She QBSBPRAS id RelbéiBd GO theNiioup Sconsisting of a
Identifred 1>y readln the ne_or rﬁl)lﬂ arameters of

flygrepherghatiamiis ? Rlyfe PE 5 R URIEE SR sone

enbodi ments, the one or m)r e paraneters of the tag are
In somea(rarggoaa nqutg rwh%% 'tvsoagr more fluorophores are used, the fluorophores do
not guench each other.

in some embodiments, the sizes are selected from at least 3 different sizes — such as 4,
5, 6 or 7 different sizes.

In some embodiments, the sizes are selected from tie group consisting of about 1.9um,

about 4.4um, about 5.4um, about 5.8um, about 7.4um, about 9.7um and about 9.8umr

In some embodiments, the fluorophore is selected from the group consisting of UV2,
Starfire Red and TRITC.

In some embodiments, the quantity of fluorophore is selected from 5 different guantities.
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density of the tag. In sone enbodi nents, the one or

nore- paraneters of the tag are inputted into a
wagprgaeizbeet . I n sone- enbodi ments, the fl uor optiDGB2008/003186

sel ected fromthe group conﬁ}sting of a fluorophore

that- emts a blue, green, near red r far red

fluorescence. In sone enbodi nents, where two or nore

ftuorophores are used, the fluarophores do not quench

Ine geie ofieadimenis, stpee ABRIHIPAERE sindipaied iy Ea108§ e(eg. ranges of
fispbRehdnithrsin.at | east 3 different sizes - such as 4,

5 6 or 7 different sizes. In sone enbodinents, the

sizes are selected fromthe group consisting of about
Iradomne edhbddiments beach dBfedaminquadiibugivés. rout a dbtout0-foldddifigrence in
b 9- 7mm and about 9.8nm In some enbodi nents, the

uorophore is selected fromthe group consisting of

W2, Starfire Red and TRITC. In sone enbodi ments, the
InPR&ATE dribbdmientd, tharoRb af 1IBadt diRl&ft baembiepdn 5 di fferent

quantities.ln sone enbodi nents, these quantities are

i ndi cated by ranges (eg. ranges of fluorescence

Ini stivenshbodiments) thecnare ehibast iSrdifferent intsmets. di f f er ent

quantity gives about a 5 to 10-fold difference in

brightness. In sone enbodi nents, there are at |east 2
Inggoffecsretrpdimsutsa fhetnaigrecaryier is @ RarousisHICAEIRt-s, there are

at least 5 different integers. In sone enbodi nents,

the microcarrier i.s a porous njcrocarrier. n sone
”b‘??ﬁlfo‘?’ﬂtéﬂt“l‘?“tﬁ’E@Wrﬁ’?%&%[rr\a?@r“ghﬁ?r%'net charge. In

sone enbodi nents, the mcrocarrier conprises, consists

0 i St sgnt | . : ' | ul ;
Inp%?r&ql%t%ﬁ-n'&?@%gﬁé,p@?yﬁgl?{?%%rru?rf (écﬁﬁa@%?é,gbgp%g% eoﬁ ’cgﬁﬁsts essentially of
peotaim, aeetiviessl, c pokelhviersy| rolstyEahd/ dassgelcaltepen. | gpllagen-gylcose-

a&ﬂﬁﬁly@émﬂ}dﬂﬁaﬁtﬁm the tag has a charge. n sone
enbodi nents, the tag has a net charge.

In some-embodiments, the tag has a charge.

in some embodiments, the tag has a net charge.

In some embodiments, the tag has a negalive charge.

In some embodiments, the charged tag is a sphere.

in'some embodiments, the sphere is-a microsphere.

In some embodiments, the microsphere is about 9 uM or less in diameter.

In some embodiments, the microsphere is a carboxylate modified (CML) microsphere.

In some embodiments, the tag comprises, consists or consists essentially of polystyrene.

In some embodiments, the complex (eg. the microcarrier) is adhered or bound to a cell

unit.
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In sone enbodi nents, the tag has a negative charge. In
sone enbodi nents, the charged tag is a sphere. In sone
weeiod2izent s, the sphere is-a mcrosphere. | n BONSB2006/003186
enbodi nents, the mcrosphere is about 9 mMMor less in
di ameter. In sone enbodi mehts, the m crosphere is a
carboxyl ate nodified (CVM.) m crosphere. In sone
enbodi nents, the tag conprises, consists or consists
essentially of polystyrene. In some enbodi nents, the
In g&ﬁ@{erﬁﬁoo(lrﬁgnt tel?ﬁea@o%@%ﬁlﬂfoﬁi/ R'bbuh@ toAREI8SIaMitOr bound to
a ce uni t n sonme enbodi ments, at |east one anti body
is bound to the cell unlt I n-sone enbodi nents, the
In-56the ShBRBdeftaghd BdahARAANG & nahowis@ne embodi ments, the
nanowi re i s an alum niumnanowire. In sone
enbodi nents, the nanowire is coated with silver and/or
In gohelembodiments, teerbardivire istam, alurhiviuman@ooviree i s about 1nM
or less in dianmeter.. In sone enbodi nents, the
nanowire is about 10 mMor less in |engt In sone
In serhe Bnhediments; the naRowire is0ated with silver aaq/%&&'d
mcrocarpier. -In -some enbodi ments, the porous

mcrocarrier is a char m crqcarrier. In some
In 3o AP AR et ihe ek e Baroah o SEBERE T o 1 he

ceII unit. I n sone enbodi ments, the mcrocarrier

t f
SO PRIne ROl BB AR B Sy BRI % 1
Cultlspher m crocarrier. In some enbodi nents, the

In%@)n&%%ﬁﬁé@b‘%ﬁts' tg e HRr&ShRisTd ;SHF&JSW\%CI%EQH& consi sting of

m crocarrier, a tlspher Gl
m crocarrier and Cultispher- S m crocarrier. in sone

1n 868 dhbBaikentst 16 pBioQé MRERalr®r Bel dhaigethelitra) midrbearproup

consi sting of proteinase K, typsin, thernotysin and
caspase. In sone enbodi nents, the proteinase Kis used
Inisbma rmboditehtspét ledsborte iibadyrd bamd|teths cell wnitsone
enbodi nents, the conplex is contacted with proteinase
K for at Ieast 20-60 m nutes.In sone enbodi nents,
Incsoms! embodimennt the faeroGATaY QORWTisRse CRRiES Ph oSl a%%&n by of

In some embodiments, the microcarrier is a Cultispher microcarrier.

In some embodiments, the microcarrier is selected from the group consisting of a
Cultispher-G microcarrier, a Cultispher-GL microcarrier and Cultispher-S microcarrier.

in some embodiments, the. protease. is selected from the group consisting of proteinase
K, typsin, thermolysin and caspase.

In some embodiments, the proteinase K is used in an amount of about 0.5U/ml or less.

In some embodiments, the complex is contacted with proteinase K for at least 20-60

minutes.
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5mM or less. In sone enbodi nents, the mcrocarrier
conprises, consists or consists essentially of

w@edlortnse. | n sone enbodi nents, the pnicrocarPCT/GB200s/003186

a Cytopore microca ier. In sone enbodinents, the
mcrocarrier s a Cytopore ¥ nicrocarrier. I'n sone
enbodi nents, the tag is a sphere. In sone enbodi nents,
the acid is selected fromthe group consisting of
In lsyrde embbdimiests aibe dpmplek jsmoniacted wiitd tenprotease in a volume of about
5@$gf%g1hypochlorlte In sone enbodi nents, the acid is
ydrochloric acid (-12M. In sone enbodinents, t he
acid is concentrated sul phuric acid. In sone
a f
i L N i i gAY
celidenst ex i s heatedJn the presence of the acid. In sone
enbodi nents, the cells are cultured in cell units,
each cel | unit - cells. In sone
In sBr® gMRRTITENtst AR ”E@‘an"t?ﬁ %tas&g?pé) resrlmr?g[,] C@”'g{a‘i l's. In some
enbodi nents, the culture conditions are nedia to which
Qﬂ?i&ﬂPQ Hiestashert he nmedi a
InSa%?gﬁkkmhﬁm@&ngﬁﬁgaﬁh&%? fic agen?slwhlcﬁ influence a
cellul ar process. In sone enbodi nents, the cel
In%HhEHh%o&&@ﬂth@&%|§9€Hﬁ#§e culturing at one or nore
specific tenperatures.|n sone enbodi nents, the cel
culture conditions conprise culturing on one or nore
InSfoa@i érteodinndodd, rthe @sid i$ selscied frembibel ignaupt eonsisting efelyidrastiloric
I | | e a cellular process. In
am&sﬁﬁﬁﬁg%@ﬂ@%ﬁs8&&nr@%#ﬂ?ﬁ%n of gene expression in the
cell conmprises transfection of said one or nore genes

InisBi@ ebribBdififRhls; tht BN BB RjRsthisRO b&d (el ation of gene
expr essi on conpri ses t he exogenous

In some embodiments, the acid is concentrated sulphuric acid.

In some embodiments, the complex is contacted with acid in-a volume- of about 5 pl or

less.

In some embodiments, the complex is heated._in-the presence of the acid.

* In some embodiments, the cells are cultured in cell units, each cell unit comprising one

or more-cells.

In some embodimenits, the cell-units are single cells.

In some embodiments, the culture conditions are media to which the cell is exposed.

in some embodiments, the media contain one or more specific agents which influence a

cellular process.

In some embodiments, the cell culture conditions comprise culturing at one or more

specific temperatures.
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adm ni stration of a gene product. In sone enbodi nents,

said one or nore genes encode a marker. In sone
weeiodizent s, said marker may be detected by aPCT/GB2006/003186

i mmunoassay. | n sone enbodjnents, the cellular process

is cell proliferation or- fferentiation. In sone

enbodi nents, the cell units are single-cells. In sone

enbodi nents, said stemcells are subjected to a | east

one change of culture conditions. In sone enbodi nents,

f t SHTRIILFIRG oA diRasaN
In &?A—.Q g—fﬂ@&\ﬂ\@n nmggdr(rglel dgﬁl‘grgg({aﬁgﬁdss%ﬁg di ffelr%ntl at ed ore

spegiflcisgbsfiates. | sol at ed by enzymatic or chenica
detachment fromthe-coraplex. In some embodinents, the

differentiated cells are is 08 t he
%%?Fp?%?@d'm?‘ii% 3}% %ﬂ reshoulipre R Rd' ”gﬂ"rﬂgé”% gur thﬁgﬁ%\?\s
sanpl e of col oured Duke n1crobeads vi ewed under Ilght

In g&% gﬂ:"lfe;(%{ﬂX erfth trnoo?,éeﬁ’l&l]( of &%@ eﬁﬂr@ss%rplﬁ the &S dofhpti¥éy transfection

Si Zes 4nmm and 7. . Figure 2 shows
of gaid eneseriegre genfsdnte drgeller s trapped on a 70mm filter

duri ng washes to renove unbound m cr obeads (size

o A o P el AR e Y B

adlidliswatiqr aftaeggenapedict( f i gur es show t he sams m crocarrier
over a 15 minute period, as indicated). Figure 4 shows
the digestion of Cytopore 2 microcarriers with 37% HCl

In geme mbgdimenis. SqidsNB RN RES YARRCNACE? BEW K er over a 1hr
30n1per|od as i ndicated) Flgure- 5 shows an | nagepro

Ta Fl owchart for s to
e s S M B T
val ues for a m crobead. Inages are taTcen u3|ng

vari ' - 3 o
3 SRR AR s e
605/55 nm Starfire Red: Ex 620/60nw1 Em 700/ 75nm

In EbgE ERbEdIMBRYShE cdifGhits BreMigncdeag.t i n which the
m crobeads (tags) are of 2 different sizes, each with

4 levels of fluorophore A + fluorophore B. Fluorophore
InAoie dd\bddiietits, said stem cells are subjected to af least one change of culture

conditions.

In. some embodiments, said change of culture -cenditions comprises a change of

medium.

In some embodiments, the differentiated cells are- isolated by enzymatic or chemical
detachment from the-complex.

In some embodiments, the differentiated cells are isolated by digestion of the complex.

Description of the Figures

Figure 1 shows a sample of coloured Duke microbeads viewed under light microscopy
with Black, Red and Blue tags in two different sizes (5.4um and 7.6pum).
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F-lurorophore Bis- TRITC. F 1 - nean optical density
measurenent for tag using UV2 channel; F2 - nean
wopinoad29tensi ty neasurenent for tag using Star€T/GB20Re03186
channel ; F3 - nean optlcal- density- neasurenent for
tag using TR TC channel ; f %~ lower linit for
fluorescence of tag 1; f2 - upper limt for
fluorescence of fag 1; f3 - lower threshold for TRTTC
Fidura @ sisosnwtisphere® micragpstiers frappadoges 70pm; fitef gyring washes to

r¥1 v ribeaid) ﬁﬁcr(?%eaﬁ?%z% ’raﬁ& 4. 4dﬁpp©r8phb Rdtlich ks through.
uor escence of - Area - area neasurenent;
al- lower area I|mt for -tag of size 1; a2 - upper

?\ir@aa |sh<m/§ tﬁeodigés‘ﬂgn of Gaitisphel:G aicrocdntane withrzibml pmtelnase k
(flgoqrezsesl"?%etge: sas’nlyaZ %lcgpggrrlewv_e\‘lﬁggﬁlmtg g 'ioﬁ ,aé ?Jte(#)ag of

(a) shovvs that the lower |imt for a flrst par anet er

Fl%&re OBVQ e i sﬁ'cﬁ'f""af %ere @eﬂcrécﬁfneﬁs with 8% HCI (~12M)

er and t upper limt_for first paranmeter is
(ﬂcgresﬁmw the sgfoe mrv@%'ﬁhmf?é ador %%H?r'odf Bt '”Qc‘ﬁ?‘?)st

par anet er ; box (b) shows- that the lowerlimt for a

Fié&r%?&n%]e %%‘gr rgﬁ%epé? %‘%gne‘clﬁéshﬁg\g%r‘raﬁ_fi)r %E&o@?%%l'gngfgﬁg 'io @«Qﬁtlfy
orgalr ane¢ ercaiand/gr epica dendityryalube fareanicrabessiu lrapgastare épkem using
va??%%l%g&?réf rs: ﬁgi( ﬁlfer(@ 34({-§@Onﬁ+ Em 4’35)485!6&)TRI¢Q)‘|Iter Ex

nmean neasurenent for a
540KA5NEN; Em%%@@rn ﬁ?rfg? Sstiel%x Q%ﬁ’éﬁﬁ)nﬁ‘héml'/&&{lgﬁn% nt for

the third paraneter; box (e) shows that if the result

f b b
el B )k T REPL 5y L B (b 509 e
siasse eankasitr ¢ deveksof fagroptone Ars; fltlmapr(oee) BS ngﬁhI@[Aﬂq‘]@VZ and
Fl{u%ﬁﬁ)rh{)%elg% Rt EPr n%@n'o%?ﬂ%éné?& nfeaRaeAdRt 1%F tdgsusllrbe@VZ

nmean neasur enent ar arret er and ﬁE
cheheelUhemealt eiicl dﬁnqntymﬁaswﬁ@em%f@@ usipg Stafisp Sed franpel F3 -

m%ﬁn gt ebndith fl‘iﬁeatsﬂr@m@ﬁtafbr W&Qﬁ@ MRMC aharinBe fpariouwaat limit for
IS IS r e

flyorPS5ERNGE<O (tgg ? f? J )upperrwmtrflt)bﬁuor%sgct)er? JS[? tl A q&»&qﬁrﬁigﬁold for
TI_RWTO:WBJomceﬂceaf alatags; 64 fliowver fisnittfori fhuowlsc&me oﬁeg@r farpueper limit
Tolf ﬂltjeerg%{eﬁceo Lt tQ? E%@'RF%% ardh ‘?ne%é?ﬂrer]gl'eﬁl.‘j a$erdv@r aVea Iﬁr\l%r tag of

cl sions gure 0.0n
size 15 ot evnpsgaree limfi dadag ofisizgek: #31dpwel GF%?r 't'?fEfP" E’Sr%f\ﬁg? érad -
u;%de‘ﬂﬁféﬂhﬁrf@r tAy bf%uz@tzééié iyeyeed ang. Fl urorophore B is
RI TC. For exanple, F 1 and F2 may be exam ned
serially, such that the final 'No' decisions from
InFlughredefailnbdA (al)shaws that thetosver b far 2 firet Braméter ie lgkedhan the
rn:%ggﬁsasﬁr I eB? Lf\/gt &métbf gm’ﬁ:a’% ué:_[%eil limnit B2 R A& akdeter is

r erre anne
greater than. the mean measurement for a first parameter; box (b) shows that the lower-

limit for a second parameter is less than the mean measurement for a second parameter
and the upper-limit for a second parameter is greater than the mean measurement for a
second parameter; boxes (c), (f) (i), (k), (0), (q), (t) and (v) each show that the mean
measurement for a third parameter is greater than the lower limit for the third parameter;
box (e) shows that if the result from box (b) is negative then the upper, lower and mean
measurements for a further integer of a parameter are measured. In particular, box (e)
shows that the lower area limit for an integer of a parameter is less than the mean

measurement of the parameter and that the upper area limit for the integer of the
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density nmeasurement for Starfire Red channel; F3 -
nmean density neasurenment for TRITC channeh f18 - | ower

wo pov7i220T f 1l uorescence of tag 9; f19 - upper PCIGB2G06/003186

fluorescence of tag 9 ; f315 | oner threshold for TRITC
fluorescence of all tagsi ;Y = yes; N= no. Figure 8

shows a nmacroporous Cul ti Spher-G gel atine
mcrocarriers (Percell Bioiytica AB) seeded wth nouse
pareEBterd$ freatenthap the meah mpaskremekt of tahpapmgtenl Khis isigpeated for

furBRPPRREAT & AFdmetériY box@s (B (M), 9h), @Y bific (upot ency,
|gqueé 9 shog\%/s a sanpl e (()FP (?ﬁ@) %6 OG%OO Gmpcr ocarriers
processed by Conbi natorial Cell culture through ths

Figt y Qhﬁ)&b Gitnaliematiadii@vchard irdwhioic oba be choomineige® ofiat pararneter
macr oj e.ass r . Y ] : lsag;
er e GaEyS ey i BAEE ToHoNG Bt el R 0%l go on to
intefrogatee those integars ffarras furttiereparapete. giloroniatreAdh Siafirerfzed and
FIBSBnhdrk & i€ TRITAIFSr dxbrhbie! F1 AT F3 Blay beRREAIPYd serially, such that
macr g\Phages are easily dlstinguj Fc,habl e as J@ r rQun
the tinal N decisiens o Fighiets Wi 9giep o [iezegaie P B Re Valror
thf_@él%@m kied tad. NHQE rAdpVERnsith@esaun@nérit ébrdUMa ichannal; FRT-Gnean
ilter set, reveall 2-1 ed, t [ L0
cephly fbafGunp it S et ey - Meartiatiy @ERuhbl for
TRITQ ¢haenain 18 - Ipwier iy derefluctescenaee sbiads 9t hsURPRO WA gfor
bR cAHAARE fag1 95 | RGRE nfasn@l 1@ TRIT@@8orbSueReL emnalttigst; Y = yes;

m crophage-bearing mcrocarriers a) C5, b) A22 and G
NEB- The bars marked with an asterisk in b) and c)
denote the conditions which were |later determned to

result.in reproducibl meroph - di f. i ati N
gk o PSRATENTL ESeR AR A SLERL LD s
AB)agegded with erousé Eacalle phdglainsd avith edkithwhawinaelsaliae phpsphatase

adki ’g%@of ,&lgb%_ cfigure 13 is a graphical
repr esent at|%n o?nti{]e 50 m crosphere tags conm ssi oned
from Bangs Laboratories (Fishers, IN). The

Fiﬁh&r@grmgféE@n\ﬂﬁ? ef mége@g@ahmamérsaﬂmmmcmmmmw Cell
re ed wth.five distingui i Ik ,
olBisPiEHAoHE reft 1o P S Sh PEfted B B8 W Feicr e
as‘ls_éy remgent@Q-oialatmio (VMdegwsir Erables)Siap feffrrangisdows @ @hase contrast
rnﬁgg LPARNRESLAGS. ALY F6H iREGPEHINAInd Sark&fiel§ LR BIFITC filter
uorescence Intensity at a gl ven exposure se tlﬁ]g, A
sefj whergpy macrophages are éasily distinguishable as large, round cells”internally
fabelled with green fluorescence. The bottom left image shows: the same field .using a

FITC filter set, revealing UV2-loaded tags associated with the microcarriers.
-Figure 10 is as for Figure 9 buf for a different field.

Figure 11 represents graphs showing the number and identity of all tags found on the
microphage-bearing microcarriers a) C5, b) A22 and ¢) E6. The bars marked with an
asterisk in b) and c) denote the conditions which were later determined to resuit in

reproducible macrophage differentiation.

Figure 12 is an example of a microcarrier bearing large number of macrophage stained
with DQ-ovalbumin (Molecular Probes).
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calibration sanple was used to determ ne paraneters
(denoted by ovals) for the classification of tags
whownia23207 mi crocarriers. Figure 15 shows qual i PGT/GB2006/003186
control inmages of rod-shapﬁ? particles used in the
experinment, obtained using 1llumnation at 430nm and a
63X obj ect ive. Left i rrage 101010; Right inmage 100001
(where 1 Ag and O = Au) Figure 16 is an image of a
Figuxb B lieal gwhicaluaprtesmt@tuon@athﬁ FOrmigesphesp tﬁ‘gécPoml%ﬂloned from
Baﬁ%saL&htrﬁo V(?%her]s' M)NGh& ﬁ]‘ldr&spﬁ&@s SRAVEIDEH BSIHREH atﬁgm and
ape particl es qSln icated with arrovvsb obtal n
9. 77simnenchwergrdyet ivéthdfivie digtinpyishablenintensities oicked P@@P?f@éta"“fe
Reﬁ'oQHﬁé?naWel?@V@ﬂ i mage of rod-shaped particles
i berated tollow ng.proteirrase K digestion of a
| abel l ed cell unit, obtained using bright field
Figurb Uril Ba4 icalibrativrl sangflX ob ISttt Rer dfédymieospBeiestaga analysed
ac&qn?lﬁg Iios ﬁ?gvgbng dI f?u%?ésl%rlﬂ:%tlh gﬁ]sltgfat tzavﬁ?ve:n e Sosure setting. A similar

%CTes bera ol 1'ow ngpr ot ei naseK
catifirgtiont sampleyfwas lsddetd detetaing narAmetersbidanated byspyalp) for the

claoglgr catibh Bﬁégﬁﬂun& Bmicfbedhid®; Em 465/30) with a-1 gx

I mrer st on objective. The particle on-the lefbis
100001 and the particle on the right is 10 10 10.
F.@ﬁaislsadwaqmw @hironmages dfeod-shepad panticlBe iset it itemexperiment,
bg%r}%ll Lfsmgoﬂumln%tfogr Lﬁﬁ) l?lsgnqi Q%ﬁﬁ' dbjec l\ll'éevla%ﬁ rlﬂﬁb%é: :'ff){CH be Right

he “environ S are
imppateo@oi (where hArdgenddsetu)t o in order to pronote growth
or differentiation of said cells. Thus, the term
refers to the nedium tenperature, atnpspher]j .
FigurediStis aminags i &;labqlled C@Wwfﬁt%@edc% %EF 8'rf§§ é{lﬁaﬁ sgijplo reveal
fiving K €eléharih sﬁ@Mn@fafseﬁdlatédnero@-Blﬁamb gartidlesot(indicated with arrows),

Lfferenti. f.C cularly, the term
Oq?aé st ntgf)br'g?} 8 | f"ﬁlcr:n '%%‘8*6? n(\j/\%\]/%)?mﬁg&{'%e i ncor por at ed
into culture nmedia and whi ch may |nfluence the growth

Flg [ His gh frh &St tdRLiapRd 95&1854 'lb%rateé:@*lﬂjwﬁg @Itélr{aséfk digestion

ofussE L FAln BRI TGP G AP GG e 290 RS Bl

i ndependent functlonlng, or a single-celled organi sm

consj stin ne or, nor.e nNuc
G eGP LA 3l
proeelinasetedipesiine oba Iabelle}d a&d Juhit, obta@ede]slng mﬂ}Fl{,@lter set (Ex 436/10;
ER 246M0% Yith G 160X R i Abdsfon UbjeBfive #D BELGE bAthe- lefi-is 100001 and

the particle on the right is 101010.

Detailed Description of-the-invention

Definitions

Culture Conditions As used herein, the term “culture conditions” refers to the
environment which cells are placed in or are exposed to in order to promote growth or
differentiation of said cells. Thus, the term refers to the medium, temperature,
atmospheric conditions, substrate, stirring conditions and the like which may affect the

growth and/ or differentiation of cells. More particularly, the term refers to specific agents
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For exanple, the cell may be a eukaryotic cell
Mammal i an cells are preferred, especially human cells.

w@eio®23r8y be natural or nodified, such as by PEneB2®6/003186

10 maeni pul ation or passaging in culture to achi eve
desired properties. A stemcell- is defined in nore
detail-below, and is a totipotent, pluripotent or
nmul ti potentcel | capabl iving rise to | fg

whise mﬁyfl?eemé?rpprateéd'n@e‘w‘t%eyBgﬁ'as%fl%rﬁw@efr |"gayn'a"6“%‘89 he growth

ardidrdefepntisi@hedcdls. vitro to give rise to differenti ated
cells, which may thenselves be nultipotent, or may be
term nal | y differentiated. Cells differentiated in

Cell raellsaseeferéd t© hatirg lis drfined aeiba sorliest strhictugal unit of an organism

thaf'i h£da%|eadf %ep%d@ﬁﬁ@@tlﬂﬂnéto‘? @sﬁ@e‘-&llé@or@&ﬁsrﬁrcoﬁgéﬁg of one
agent's I C ronote cell differentiation. Cell

orﬁn@feéygleu\cﬁem%np And yapeussopnelienh il SHAP YIS by G feghibemeable

céilﬂﬁﬁ‘rﬁtbr@rﬁb o W8S -The @¥lEmay b@&iﬂkﬂ@ry@t’ c, %ﬁf(@yditl,c or archaebacterial.
tracel | ul ar

| nt rac | ar , or r
Sl e o oy B Bk ool D B EN (195 Preferres
eSEEaaIM bemari celd.| uCells PRV CclEs Setirdl nw mgmecbusucgr@s AWt genetic

mgﬁlgﬁlgt’?oq ﬁssadﬂ@ﬂ' J:dlthﬁé té%ﬂﬁéfée@éé‘f‘red %ﬁﬁ;ehves A stem celt-is

ot enc
ddfleed t*j‘rﬂ"i’rP Gﬁé" hﬂp\éaﬂdés ﬁ?(%'aaf@ﬂ'i B'H“Rﬂtertﬂ éé‘ﬂ"PUe(?tg’&ﬁe" capable of
gitifg gsatbahbrethan dhetditaraliatefrcell Bips. Sféndbéllg ;may be differentiated in

. i, pt.i . I [
vy B3 e aerrp iRl Een R Mg s BT bo . o1 may o
tegaihéllycdiftdrentiatedt deté diffarenpated inf vemaane(mells whigh diaven | been created
arﬂfldclgllgr Bt BbAi st enat yize 'ong EHOIWRE  afdRIRE whRh gglrr}o_te cell

ssion, or the control t hese processes.
d'ﬁﬁ?ﬂ*‘%ﬂo@roup of cells, which may b e a group of one.
Pool s of cell units may be sorted, subdivided and-

dled with bst ant i t th
S, St RSP SR 1y, Gos0obal NS SELL avent
causk ongffef, |rttrabéllslaaadexﬂam1lu|ae mhichroctune orcie obse@@dumivthichsan be
atm%get% 3 Qe h@xaﬁ@)@ &U&éuHraP )}J?&:@géers' iRElSde, FERE 2POWBt fimited to;

i nents, rise a mecrocarrier
vighilit esescgneshidenthi Q'UE\M@deQFP@P'@% signaliieg.| kinding, recognition..

moRE1P PrRINEtioN oﬁr Géétlﬁ@ﬁ(ﬁ]r(ﬂeg‘rﬁﬂjétloh)s e, | protiih hiolﬂlh@ transcription,

| f
RS AP T e e absog SroaRgR o cel
cyold, | metalyolibre, gedlifevatidn, Biyis®b, si(ﬁfﬁmnhm@ns,phérmmea genotype, gene
e)Ecpg‘%s %@Jg{)}e ?@b&ﬁ##é ,%g&%sA pluripotent cell is a

ntrate into nore than one, but
not all, cell types.

CellLunit A group- of cells, which may be a group of ore. Pools of cell units may be
sorted, subdivided and: handled without substantially dissociating the cell units
themselves, such that the cell unit behaves as a colony of cells and each cell in the cell
unit is exposed to the same culture conditions. For some embodiments, a cell unit may

comprise a microcarrier or bead to which is adhered a group of celis.

Totipotent A totipotent cell is a cell with the potential to differentiate into any type of
somatic or germ cell found in the organism. Thus, any desired cell may be derived, by

some means, from a totipotent cell.
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Tag In one aspect, the term"tag", as used herein,
refers to any tag that is used to identify a cell unit

w@pa7oe320et ermine a culture condition, or a SePUEGB2006/003186

culture conditions, to whi the cell unit has been
exposed. In another aspect, the term"tag" refers to
any tag that is added to a cell wunit as a neans of
specifically labelling that cell unit,
Pluripoteritt Atplurigoteniecell dencelf Waigh me deer%nt'et@l 'Pto GPAre tRaRANs, but
not di€ciqjgesm nation of a culture condition and/or a
sequence of culture conditions, to which the cell unit
has been exposed. Suitably, t he tag-exists in a number
Tan I @leabgbch Wie @its tagt,tasvasedamrein wifechtoaany teadhatys used to
'deagf?a? it tq unqa%d?d{_hozetc‘%nqﬁﬁcé claf:t‘tﬂte'&)npftﬂsr’i h&' 2 a sequence of culture

er el orns
condiinpk.ete wilitththe osll orib baﬁ bere@rexnosagie Hnﬁ'of@g@ﬁneﬂs Birepmistag’

refQFsCtB gﬁ)afa{g thét |§’ Ed(ﬁd@taQ:BFP LAt gs Hinfdas af épe@iﬁcallﬂubemﬁgﬁmat cell
| ment s, e ta

e e e N S TR e
cohdigbn Sndior’ steahmped)f [altire cdodditiorssy dd vﬁmhathaacnadjvwmtehasAbeen
ex{)?,e#:g & g%%ﬂ,?tglf Ee a%'-ex i<l G AdRTodt of r%f%ted Sut QA X ARHs Whith are

posure to culture conditions A
easiyi dlstmsunetmdvs el dessriber I dnthr drigl-herits, RS hpicaly forms part

of Qlc%g'ff)%x'vﬂthcé)mc?&hrrhé’r L Ruch 53351 |déﬁ‘bpf€§r-®ﬁ1@%¢aﬂﬁd6ﬁ a Cytopore 2
conditions which affect on

migiogREes ( £9) ST (Fmked 'Wﬁ@thFWH PR oh ey headon sugh @S 2
mlﬁrﬁbﬁﬁ?é bica Flicbdteadf Fohwneednrhbodifinanss theftadie a. rod;-lshaneg partlcle -
ditions. co ] '
suPlhgs A dypowige: ]IXE éfgﬁeoct%tqt%a}‘gulf ﬁg%{eﬁﬁn %g & sklﬁbr???%jbevﬂ{qhe term
“lapelf.i od of tlne for it to have an effect. Likew se, if
the conditions are tenperature conditions, the cells

are cult d at the d d '
Exposurentp gl?l(aﬂﬁgwﬂlt&%ﬂ?g%%dai&gg aﬁolcuﬁﬁ‘ﬁ f‘%?‘ilj'h?r}% ‘i‘/rgee” itis
pldd2g iRdphtatti Hmetim, or gopa underceardttionsawhish atjée oge oumore
aﬁﬂﬂ'ﬁg@%‘ﬁﬁ?&?#ﬂ\%{) rrﬁngl ¢ ;hkfelléﬂté‘ti%n Oby HB{chngcr@Qe-o?% cell.

ose
THuls AifT themmﬁurdlcbﬁ@h@ntcomems;e-ctbrﬁurmlth@ eell ip @rraﬁedlw&riﬁe cell i glced

mW r"{%ﬁlr% Véﬁfﬁ%ﬂ& ﬁé)%lgcﬁ Siéﬂ'étai‘rér ﬂrtQtLHétS?] afidifBetr mm&@lmfyche
: n e i n n
ccpeiion rse reisEire ST HREAT SR ARG LT AL BP FES Do ogr
by conbi nation, for exanple after exposure to

iff
PooIInge [Fﬁg tpoc‘g’lf‘htgsof %Fle 8}" rln%r%rgerogp%noqlc%h AR involves the admixture of the

groups-to create a single group or pool which comprises cell units of more than-one
background;-that is, that have been exposed to more than-one different sets-of culture
conditions. A pool may be subdivided further into groups, either randomly or non=-
randomly; such. groups are not themselves “pools” for the present purposes, but may
themselves be pooled by combination, for example after exposure to different sets of

culture conditions.

Proliferation Cell growth and celi proliferation are used interchangeably herein to
denote multiplication of cell numbers without differentiation into different cell types or

lineages. In other words, the terms denote increase of viable cell numbers. In some



10

15

20

25

30

35

Proliferation Cell growth and cell proliferation are
used i nterchangeably herein to denote nultiplication

wotoogebizonunbers without differentiati on i nt o PCF/GCBR@G1003186

cell types or lineages. In gther words, the terns

denote increase of viable cell nunbers. In

someenbodi nents, proliferation is not acconpanied by

preci abl e changes i n phenotype or 0

TDE diraprémArelifgrationce ppt %P?'F‘&"&#tqyaﬁﬂpfﬁ?%%g ‘%‘%Eges in phenotype or
gélewpkopnent, froma cell type, of a different cel

type. For exanple, a bipotent, pluripotent or

totipotent cell may differentiate into a neural cel

Diffef érdiation i Gelli differendiptidngs the clevgienmient figpn peell tyde pba ifferent cell

typé.. ﬁ?’%xgﬁ ieng SlB@l'éFhe Bﬁjrlﬂéi@ﬁ grott)tlpo-@ﬁ cél?r'h differentiate into a neural

eren |at|on genera refers to e acqg ui sjition
C‘%i‘F HfsrRiaiapp B1ayfben SFRRTRRESE AV prpVﬁr@t'%o% oy degndependent
theroe ! ﬂhH‘@ﬁﬁ aduﬁéferdiafcbrn geheeatly Irefétyspte thecadguistion el PRsnotpe af a

but
el S Py e o B0 pepofly dithed.gal e g 9- 7 pswongor @
lyophetytet, bub daersotncbtewrecrfmtmtr@sdlﬁenenmqtlpe,rwieere!gy ore metwe kel type

mg? F{gﬁ(/@ﬁ ROSYdtfer nfdtdrE REIRPLL- QG aorféu%rﬁﬁ &1

erentration state of a cell is the Ievgl to which
a cell has differentiated al ong a particul ar pat hway
Differéntia€iod StatSt e diffbreatiation blaleast Peacie st B t6 waich aodelldas

cel | ul f t o whet h Il ul
cgrepiaich PEF BFISHST PARRY R 6T ex cel lul ar processes

can denote a particular step or stage in that cellular

Sg«{tQ 6F3 %elllﬁglr pr%é?{g’l'me sg:lté:gflel SHigler HobdLr 8t @BtvitRther a cellular

In a ce I nactive or may have been
PrOGERSCiE d’%ﬁﬂ"%@/n@cﬁ?ﬂr'i‘ §emplen Gallyar PEIcegies GaBtdeneieghrarfigular
sfé @%@@ﬁﬁhé’c%hﬂl@%rﬁde@@ ol | exaa@q;ﬁe/ %Meﬂul@*‘cﬁﬁe’ﬁ@’(ti@fd»rﬁ;ﬁ&ww ina
E @fhee Wt aCt eé’ Sé %nu be f discrete
cellp e 85‘” "@é(r‘i‘év %,eé‘rf% Y& S"%U‘SY 8?'8"%3& Wh éﬁ
steps@d@emaorgaetaesmmamsbnalmg enentsacipodoppispd ibyethe rpreseneNSf a

Q%Q&e,%gggé{%? "@ﬁ'ﬁgg?vﬂ\}]&ﬁ £iths. a gene includes at | east

e codi ng se -encodes the gene product;
it may r optlonally, i ncl ude- one or nore regul atory

Geh80A é\‘ti?e i8 %Qﬁ}?@{%rééd WHicH é‘iﬁo&dsad'lg‘f&"fel pﬁ&du@f} ba e pﬂ‘iypeptlde or an
anslation o n
RS Pistic HosisBy BEB T Gork 1 56 oh e OB ERS S which

-ehtpded ¢hec gemeeprodutalt magnowionally Hpolede pne toh endre regubtay regions
h
“g%g% ﬁztfestremg& d)?l8J’l XIPQ? ttﬂaqﬁatlog%@ Qg@@@ géca.r ng&lCh as

are enco gene.

“Gene Product A -gene product is typically a protein encoded by a gene -in the
conventional manner. -However, the term also encompasses non-polypeptide -gene
products, such as ribonucleic acids, which are encoded by the gene.

Nucleic acid synthesis Nucleic acids may be synthesised according to any available
technique. In some embodiments, nucleic acid synthesis is automated. Moreover,
nucleic acids may be produced by biological replication, such as by cloning and

replication in bacterial or eukaryotic cells, according to procedures known in the art.
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Nucl ei ¢ acid synthesis Nucleic acids may be
synt hesi sed according to any avail able technique. In

W@ oooe/0z3zhbdi ment s, nucl eic acid synthesis i s aPCDGB2@A/003186

Mor eover, nucleic acids be produced by bi ol ogi ca
replication, such as by cloning and replication in
bacterial or eukaryotic cells, according to procedures
known in the art.Differential Expression CGen whi ch
Diffarentint FpEssiana ComRs WaiFlsAle PRSPl AiTRIEIIREE picwante o

celf ity @nGiaad Jah%@ﬁdéiﬂfbcb@ dehenrikplobaish MagBNsuch as on a gene

express| on anal

arrgp ty gerthads ARpwh ﬁwst%ﬁ grta enewﬁgg %&E%rentrally @)Ypre&%d display a
greitdrfop Teesdricabhtyyy epREASegentt protian) inathgoethtieder dhe fesiswagitions
th%ung{at i1 {lve cohl'do?[ (ﬁg hl%%ﬁe B QK eh@e%pp@ssﬁﬁ Idveldnder the

I"ons under alternative conditions,
relati ve to overal | gene expression |evels.

Trgﬁs‘?&ﬁfoﬁcéé% nq‘?ﬁfestrdi‘@ﬁécfé@ ﬂtdS @éllféfb9 Ghe Gpprﬁfir@telmbéﬁs hyie term

propri ate neans. us her e
Rt s et B S Ly gt e §“°S§“’°‘te
bu€ als6 itd! clbe sfieateehnibuds fat Bandfevrlmgmllldmkeaodﬁmto a cell, including

t echni.ques for S ids into a cel
rarRET P g e AN SR RSB A ELE 188 O on.
el ectroporation and the |ike. Mdulation The term

M%ﬂméﬁd%t A tdnf) rﬁ’&ﬁﬁtlbﬁ) isStsBaitd YigRy drﬂﬁcfr@@éé%rﬂnﬁ/d@érease in the
ecrease I n the par anet er

PafRSORIETaPEIBg roRdulpdate e@bﬁ?eg?sﬁlﬁt'q%ng? 88%% %Breﬁs'?n &'?Cclauéjgs Ayt
in@64¥ihgRyenE egsessibnaind déereasi@pgang egpmaSSI@X Pr essi on,
Integer This termrefers to an individual entity of a
paranmeter. By way -of exanple, if the paraneter is the

Intsigee Tofs termt rfgrs torrarindividusl ARtiyefa RAremetBe By @Y Of eXAsIRE. dithe

a?é)rﬁé‘ﬂerf i5 the |z€%$a\f‘égt fHeR titdRtcBa RINBE Bfie orl B&Bof $pacifig sizeiRithin

associ at e th one or nore cell units In- one aspect,
the pariegetef.s prOV|ded a .nmethod for determning the cel
cul ture hlstory of a ceII unit |abelled with nore than

ldone b3 s rm e% v%.ﬂaaoné’QPmBYeDc%u‘HmtEag) conprising the
€ araneters of each

tag that -is used to label the cell unlt (b)
in’ o‘%@%tsi)goy e E%&/ﬂe@% rh@thw‘ﬁ)r @@tle}mlhiﬁg the @ﬂ‘dul(u‘ﬁé hlstory of a cell

o belen wilh 0 cent Lt atg toft%c{} rsm t"nXste S
crgihaled Wl Mot fian anvpd {<hemopsabn pis e 1t gl PEans the step
HcabeHMS - dﬁéWhhﬁ)Fé Mtamstefsl of watH talgasat heesedas tabskite celhunit;
(bgi fWF& rﬁﬁ & ﬁ‘t %SICF’ éﬁ} Iarswd gc)%grrggtﬂ‘n\é' tﬁjg %eﬁht%* Q&‘ﬂ tgé)fo the

tar
identity of the cell unit and/ the specific cell culture conditions to-which the celt unit has

been exposed.

In a further aspect, there is also provided a method for determining the cell culture

history of a cell unit labelled with one or more types of tag comprising the steps of: (a)

obtaining the tags from the cell units in a form suitable for analysis; (b) measuring one or
more parameters of each tag that is used to label a cell unit; (c) identifying each tag in
the cell unit: and (d) correlating the identity of each tag to the chronology and identity of
the cell culture conditions to which the cell unit has been exposed.
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-history of a cell unit labelled with one or nore
types of tag conprising the steps of: (a) obtaining

wo b@7age7 fromthe cell units in a form suitabP&r/Geroo6/003186

anal ysis; (b) measuring ong or nore paraneters of each
tag that is used to | abel a cell unit; (c) identifying
each tag in the cell unit; and (d) correl ating the
identity of each tag to the chr onol ogy. and |dent|tr\‘/ of
The fperapeater(se may peehe é'ﬁ%i Pt fherfags andiiites OPtH’é' Rrapgrigenefiihg, Log

ExQﬁSI@s eof R?é %fauth %rc@@ﬁl@ﬁf&if ahd Sdgshmylulke Bulers inse linfed ke hght
an or rtie

ref@g | Eoyys tf{%ﬁu% ?%cgl @P%‘%‘&"\{"’]VS@@F(S ﬁnd/%na %% fluorescence
emigstnuetensitput are not limted to, |ight reflect|V|ty,
colour, the fluorescence em ssion wavel engt h(s) and/or
t he fluorescence em ssion intensity. The cell unltrﬁ%
The gelbuniis)p s apalyigg niay hecipRpmtasren aﬁ?@peém"@vmata gy
diffefdH asinurgny different cell units. The tags in a cel
unit(s) of interest may be isolated fromthe cel
unit. In some enbodi nents, this -is achieved by

Thentaysra iacceli geite) i dbrintared! orayaws @olajedr by sthe cefi unite lpegdme
em%%{ﬂ nts sofé%cg.&gﬂ%ocg éFEernﬁhc & ésgﬂoh Sn@Ghi&Y ﬁﬁr&lﬁé@"& thbeell

escr Advant ag eousl in certain
unénbkﬂdmm embpdimentp.ethif issaghipvag sttsrne che dﬂetB?dSt fiescpkad herein.

A&thﬁg&&%ly, iR BerkahOSmBEdIMENE Migvebulishih agdtruction dP B cell unit but the
enbod |nent of the present invention, one or nore

wQﬁ??QP@WF Fﬁﬁ% are neasured for a cell unit - such- as
a cell unit contained n a sanple conprising a

In \%L% Far%%!éé %ler(ltfof ﬁ% (ng?slégt' ihsention! 0?18 mgltg}ﬁﬁgr&ﬁ% ¢ are B&Red for

rom a to about or nore different
a ¢elyiviss suety ag gl uib eordaingd in @i %amplefﬁogweneﬁﬁwaq"wémc%" units.
there wll be fromabout 2 to about 40 different
(types o

f
ISP EmRRRIneE T PB Lo e 3008 2BRRNE HPry G types o)
taés.t pgesl ah). hagseeabodimehtsuere will e SomebautiBddrbe#8 different

(ty ?se 5@ taggl l %’eﬁ ut'n{t Om S%E%L%nb%dﬁ'%n%btﬂ% \A;r)lpbéjﬂrnggﬁ gﬁ&(t@ to about 30

cel
dmfehemtétyms cbf) taes mrcsmt aibun spmeendisdimentsghere milldredm about 2 to

atfoht/ y2 3 §|ff@lfe}1t (Ey%9§' ofy &gs (b%t l:eIIUJHJtt In kBné& eRBod@iBMSE ithged il;be from
here w | fromab C%Eout 50 or nore

aW??thm%@t&}meﬁ degsp%erf YT unit. In sone

enbodi ments, there will be fromabout 10 to about 50
SR o 449 B3 oS30 Hord e s o
tags per cell unit. In some embodiments, there will be from about 10 to about 50 or more
different (types of) tags per cell unit. In- some embodiments, there will be from about 15
to about-50. or more different (types of) tags per cell unit. In some embodiments, there
will be from about 20 to about 50 or more different (types of) tags-per cell unit. In some
embodiments, there will be-from about 25 to about 50 or more different (types of) tags
per cell unit. In some embodiments, there will be from about 30 to about 50 or more
different (types of) tags per cell unit. In some embodiments, there will be from about 35
to about 50 or more different (types of) tags per cell unit. In some embodiments, there
will be from about 40 to about 50 or more different (types of) tags per cell unit. In some

embodiments, there will be from about 45 to about 50 or more different (types of) tags
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to about- OCor nore different (types of) tags per cell
unit. In sone enbodi nents, there will be from about 20

wao eoodlozazp7 50 or nore different (types of) tagsPEBEGBe@61003186

unit. In sone enbodi nents,, there will be-from about 25
to about 50 or nore differ®¥nt (types of) tags per cel
unit. In some enbodi nents, there will be from about 30
to about 50 or nore different (types of) tags per. cel
pengslitunit] ninsome esmhsdimentsnit és exnealed it |tfver%é'"‘ftieofi‘ﬁ°§b%%?f r3gre
dlfﬁefénf"m\ég oBQaddperBiaIndi fferent (types of) tags per cell
I'n some enbodi nents, there will be from about 40
to_about 50 or nore different (types of) tags per cel
In thhé embdUirRenTs, tesrd ol bembbst, 55t 6& 168, T, [76 obevenr&drar ateordiffergnt
(tygﬁgﬁ c?? %5%1 pgr%emmlmﬁ gorqé ];Eg&ﬁlqgntgtt}{%swll%é aﬁo@g% @0, gelrb, 75

th
or ewdrl 800 80,10625058000 ¥ 5Gref @@mrrmr%ﬁffer(swyegs feﬁ sagf aagcgﬁé?“

ggll6gn|g In sonme enbodi nents, there wll be about

5, 70, 75 or even or nore diff

Eagh pf T apos oot Foor men e e R BT LhGoPE S 1n
sobMeMmB@Gm&dh&Uthe&Bare @0lcad®, 370 pr 7 Blﬁbreneknmegdpr ©0h papmeter.

In tsgrag g‘g)%th éa]n ther? %gfac%St ?Brd epénft grﬁ r@?& fo( %X&?ﬁar%éter in

uni parameters describ
soaieamodimentsa thereaar @hisest 1§fdlféﬁr¢fft ért@@ﬁfs fon eagRasameig- Eb?Pé“e

erfiRREHNE ril?e?e drd %E fadf 80 @tﬁejrefh@ﬁteg'érs for ¢hch rpaEam?Btérf elhesdme
I nt egers or ea par a

entipeinbris, dhaie 46 £b10PE0E L e IS GRS FPBTRen Some
enﬁlﬁﬁﬁrﬁﬁﬂse ltherk ars @itzaei PO differsmt dnteddnefer eack paranieierst In1gme

nt, inte .
bt ieS el &esf 3o SRR TR B f?dé:?en?emfeﬁ?reg'é‘r ome
erfitmdingsnts there care tatleas! AQ siierert RaRrsmERft QRO (AREATRSISYy e/Nagome
erhtﬁﬁiﬁﬁenﬁ? t érgfaﬁé ea@tledsf‘tﬂr@gi%feﬁarft (Hteg%iw Worp@efoﬂrﬂéﬁ‘éiﬁeterl Nin some

ey 1o i oD A EY PSSR PR AT .

there are at least 35 different integers for each

par ame I n_sqne S t
I”d?q’?eefigﬁPd'inﬁPtégg}ege for 8{;!% %adr'fgeﬁre&? &el% aHoef%%Fe ffn 5
diferbuoidntagans for eadiepacarester. at | east 45 d| ffer ent | nt egers
for each parameter. In sonme enbodi rrents there are at

| east 50 different integers -for ea para

e cEATRrITED el BeshoCHaTPr R S TRi B3 © anc
leBEfRABO YifferéH (ihteg&& Rr thdpdpartéttf_cihentnel enttegiarentst there are at-

S35t S ST M PR Btnglr nsome
embodiments, there are at least 2 different parameters and 50 or more different integers
for each parameter. In-some embodiments, there are at least 2 different parameters
and 40 or-less. different integers for each parameter. In some embodiments, there are at
least 2 different parameters and 30. or less different-integers for each parameter. In
some embodiments, there are at least 2 different parameters and 20 or less different
integers for each parameter. In some embodiments, there are at least 2 different
parameters and 10 or less different integers for each parameter.

Each cell unit may contain more than one (eg. muitiple) tags of each species.
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| ess-than 50. different integers for each .paraneter..
In sonme enbodi nentS -ihere are. atleast 2 different

w@aroaie2ers and 50 or |ess different integers POI/G8a®a/003186

paraneter. In sone enbodi ts, there are at |east 2
di fferent parameters and or nore different integers
for each paraneter. In- sone enbodi nents; there are at
| east 2 different paraneters and 40 orl es ﬁ di fferent

Advantaggovsly, ftijs mehod qgarbg@g@pateqqs% feat eay &8 HBIItﬁ an for many

sarlﬁwBI@é %?j@fbfg pﬂfce%s%@sfhlg isdpdrfi cﬁl[aﬂ?fad@éiﬁégéetls‘;‘ rsthcardctd8amgle may
ess differen ers ar

BB fen PO pEnepot BAEaoR, S B e per

datand 20 or less different integers for each paraneter.

In sonme enbodi nents, there are at least 2 different
paraneters and 10 or less different int egers for each

Fopsoragrernieadimerie ¢f thepriesent inventiep. thergtisad maypiue ofipe dliftgrrat tags.

By( \ﬁQy ofTHJt(afrqﬂdéé el)sﬁgziﬁé @?L Wplﬁli&eﬁlﬁcﬁﬂ)eéﬁbl aptdag@beys [hgrein will
hi’'s met hod can be au n

g o s SORpp e ok e L g §5black B e

usB@ rtbgethdr awithy oadvanhaugeonnsrocarnerse Ire somes ampodimaniy, ey &ML
ny..(edq. .h f 3 i it. thereby

hyglgﬁ%p(ga I%rnoé)e%(% é? géée)d éﬁ%etﬁ% V\fltﬁ Zgﬁogkfég%wcgbgangrer.

enbodi nents of the present invention, there is a

THE‘%%%s“iH @Reosfanﬁﬁb ﬁ*la{' Bf b& BiffelcROS th@}yma\@wl Bé thexsaniel Ghedsgsiaay
CML hydr ophi

ic m crobeads descg‘FaHed he{eﬁg bout
bea/@ﬂdnffefesﬂbﬁlé%ﬁ T $uGheaspatwesn @Row 1Rt iRy Prgier j4m. abou
4, Zﬂaﬁ bt SN, @BBI 5. ST Bb@ITeRES aBByt dRMLSERIrtabget him. The
th one or nore m crocaé@ters l.n sorrencfgj'o (ij nrqrgtgrts such
ta@“n%‘atl% THGFRPRISHSI 78U T RFOsE S et J§THEF R T
miaroQﬂiéawmay Be BetWerar-10 m, pﬁélfmampgsoum uive abanipd. eumaqbout
be di fferent M % gﬁ,}/l al | E Goane. The tags
5%{9 ghautr8um- PPt u QS ien about 1-10
mm preferably about 1.9mm about 4.4mm about 5.4mm

abOUt %ﬁ%ntgbtﬂgrle i %mmﬁprog dlzfg]‘@n%gé OBY @&H_ﬁ example,

e n]CfOSp eres - such
usmgcﬁhe srpdhem@gd -naamtqsr@ﬂnﬁdawﬁt diver gi1d gele igs rﬁeé?@é’ﬁ Hepedr can

regﬁf/ inORis %Hﬁ@le Bf thgd.O Tﬂmsaﬂrrféfw@ﬁn?&' Ma)a B@ ldutsedl tdyether a9 ehe or
4mm  about 5. 4mm about

e PRSIt U 588 ERAOSRS Fo NETHT A Lod LaGgr it @
catigpasi-Guierodardd00 different tags. By-way of exanple,
usi ng the rod-shaped nanow ces striped with silver and
gold s described herein can
In one embodiment, a particular tag is correlated with a known cell culture condition.

Accordingly, once the cell unit has been labelied with this tag and has been cultured in
the corresponding conditions, it is possible fo to identify or select those culture conditions
that have given rise to-a particular cell unit of interest.

Whilst various methods of image analysis are available in the art, a combination of
Image Pro Plus imaging software by Media Cybernetics (www.mediacy.com), a Nikon
TE2000-S fluorescence microscope and an Evolution VF cooled monochrome camera,
supplied by Media Cybernetics may be used.

In one embodiment one or more image(s) of each tag in the cell unit in the field of

interest is measured. Typically, this may be achieved using microscopy — such as bright
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result in this nunber of tags. The said nanaw res nay
be used_ together with one or nore mcrocarriers. In

wa@orme/ogazhodi nent s, the nanowi res- are used togeCTeB2006/003186

-with a Cultispher-G mcrogarrier. In one enbodi nent,

a particular tag is correlated wwth a known cel

culture condition. Accordingly, once the cell unit has

been |l abelled with this tag and has been cultured in
fieldhaiceseenys pEseCorr a8 RIS ASFRRYs Obljque jilumitatian gycEoscgpy, dark fisld

mlbr@géﬂpyf dfffé?éntiéﬂhl@ﬁérbh@ﬁéblnﬁ'uéttmilbri@sww defldctins tdnriasthaivescopy,
iven rise cular cell unit.o e

! Pt s oRE: ERETBS Mol ai et cridbseppy, and

qubfchstéTee aridroscapyc CSriabipt dudines fnay ipegicavir for e wse |orrmgra1glage(8)

of I\ef%ﬁ \r?QdI'E‘Z% o&é@%ﬁ iR FBAT drCiRteke W Wh B bRE Yr %P@ fludtescence

uorescence m Croscope and

imege(sLafieaph 1B it |celiunion denlidder Bigrmst & me‘@awﬁm &e fyprophore

m&{bgﬂnﬁ‘ 1o Bt lacaucffwe&ﬁ ntlééﬁéd drltrialqrée flaoiesskino@nSuitably, the
of nore | each tag.in

oot SEe B PPt B o R, SEre Kibtanh Beg e e

quatity esfefluionsihng magr s cefegted Sorohs adiffdreritglangésel(ed- rangeS of

fluo qscgnc‘é(?ragnsnﬁha%ﬁeea%ﬁ’ Pt r aéﬂg@ rlQﬁQﬂ'@t)é* IrPn HetRbodiments, the

ronmcro ) m Crosco
raugésf reaediffer &y abeit &t érf@lﬁ ©& ”@é’ﬁw'l!‘rbﬂg'i?t”?ﬁsc r"bé%epg%bod'ments the

rah§dd B4} LS KOSHLES to MD-FIPSERBIS in\bRGRthedsOMNh ls8®E embodiments,

ol f
o g ORy ABR B P BoRclno ACHRRF BE bty h FlagSs, 1 some
erﬁbﬁdrl]mé}ﬁ@ tﬂmyngb:ee rﬁhya!nﬁferfb&rabbhtéz NMQ?Q){oldrmreoremngm)e &f In
sogrﬁegcf %o%érps El{éeraﬁgsfm%ﬁer bg abbi& 2, 5&{od 164 or f@)b@li‘cﬁé; br more in

one "or escence i mage(s) of each tag
bndﬂmﬁ& cell unit in the field of |nterest I S measur ed.
The fluorophore may emt, for exanple, a bl ue, green,

S et B8 ot B FEFRRED 78 BB oL e g o

Tlllé\/é’sce&eamége{(g dne dnabomdiel fliGresddnee fruaye(s) bf/eash tag in the cell unit
in tb Igplg(i)nrteer > SELGFLE ﬂ)rferamlé)rgﬂ f’ee{hgms JsBf ¥F Bibel the

AReSr ' {lor 6aCence each
tags fEecrhdam inrtagnepdl uni§ mal be ﬂ@tnéﬁed hmea e eI dTre Rergmeters —

l{) asrtﬁé‘&@ac'aﬁ% opliddl 8&nsity - sfaRdltagithd the 6 6F nfre BWtlis N
rightness, in sone enbodi nents, the ranges may differ

by about 5 to 10-fold or nore in brightness. In sone
TRIE) 6¢ivaT Bt skambleetagemg e be ety shdftfyemicrogcopiposing-2 Nikon TE2000-S

¥, SRGEERR Bt Pafn SUBEET wih MR HHAGhIIEACR of e
fligrofhorepht aenhsas TRITC, DAPI (UV2), GFP-B (all from Niken) and Cy5 (Chroma
Technology). Images may be captured .using an Evolution VF coeled monochrome
camera and _image- analysis performed using Image Pro Plus (beth from Media
Cybernetics).

The outlines of single microspheres are typically captured using microscopy methods
and the areas within these calculated to size the tags. The fluorescence intensities in the
different channels may be used to further specify the identity of each tag by comparison
to reference samples containing known tags.
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sonme enbodi nents, the ranges may differ by about 2, 5,
10, 100 or 1000-fold or nore in brightness. Suitably,

w0 b@7o282h7 nes for the one or nore inmage(s) arePCDaB@6/003186

onto the one or nore Tl uor ence ima.ge(s) and one r
nore fluorescence i mage(s) of each tag in the cell
unit in -the field of i nterest may -be neasured for

uoro hore t i,s used abel the tags.. E.
SEEY. e FHEBLEPY D, SRS iR e eGPl HHal e
nﬂnn@soopy, nﬁr&semamtms’ema:rescopysucﬂmqaetnllwmaattzaa mkechscopy, dark field

(HCS@Ié g%ﬁ%ﬁ Ialynt%ﬁé?gncterI:%P{r%g gw%r{)&b&f trgf%c% g{raM§oscopy,
V@ﬁbl%@@sth'W@P%c@B@ﬂw HQB@SCNYkoﬁtGWfEEO% :gicroscopy and
flidRReh&ImRRIsEdyor escent mi croscope equi pped with

filter sets for visualization of the fluorophores -

such as TRLTC, DAPI (UV2), GFP-B (all from Ni kon) and

Iy dpttiodiomant, Techiomscapy metthaudeg Brdghtrfigid miccoscapt. ur ed
.using an -Evolution VF cool ed nonochrone canmera and

Qﬂﬂﬁ anal ysis performed using Image Pro Plus (beth
Opignaliwies gatejise fsrblaines)mayThreproaresskh esing furtsergethods described

héfef! 8P PRVRIS & the ENBhdIG]y-ahdGadtvy @fdceu %Ulﬂﬁe BhHAtRRS prh.ch a
t hods and the areas Wt hi nﬁ{ehese ?t ed ﬁ

ze
Cellinitin g Samplzas pegh BPeRsiia hefelsieine e FNGIRRUSYY; this process
may bk enentateithsraia) dlowny abarge amdurttof Hata tdwlm rapidly prdcgsdede

identi'ty of each tag by conparison to reference

sanpl es contai ning known tags. Suitably, the m croscopy
Adantragously. thepreease dlilisepsafiwareibaigeunis i mh?gofcﬂaCb fypg et tag
ahd Bl olipGisAS§ ORY in tRERMARES ﬁétra?l?rtaplﬁfbﬁé gafopy, oblique

illum nation m croscopy, ield m croscopy,

differential interference contrast m croscopy,
Adedritebusly) e ndatsastay nbec irpatiabyhto \caspreadsbbétr @6 thigh throughput
amg Jioscopy, pol ari zing mcroscopy, interference

roscopy and fluorescence m croscopy. |In one
enbodi nent, the m croscopy nethod is bright field

Ir{‘%lﬁsr &pe&Pihe n%dd%%hél}’smgt th% o@?é-ébnﬁd?@és 4 ﬁrspgéﬁbﬂ,%?npgﬁb/g the.

pr OCGSSG usl ng hods describ her ei n,
u?ﬂ’ﬁ:’ttanﬁ fEr tipits gfyat e@ﬁé’”&r?@&ﬁ*&ﬂt%’giﬁ aé?ﬁjwmﬂg‘ﬁtmqay regaspgment of
theudt tielise on® patainbiensr the taghi i lona ea®blimani éf thepresaa Wbﬁtlon the

en ed. to be determn Adva u .
F;?]e? a %rlg\évgg( Pr%%s gf %réy gar?me{e{ éa qe { ﬁ%lneg ora o%%ﬁe gy %P%{}{Séréq a
purﬁhtymf referesag gags of the seapispkgiesnr Ujd;i@s!gwer limit is Iess than the mean

measurement and the upper limit is higher than the mean measurement then the method
compares the upper and lower limits of a second parameter of a tag with the mean
measurement of- the second -parameter of the tag. If the lower limit- of the second
parameter is less than the mean measurement fer that parameter and the upper limit of

the second parameter is higher than the mean measurement of that parameter then the

-method compares one or more further parameters relative to a lower limit of the

corresponding parameter.

If at any point the mean measurement of any parameter does not fall between the upper
and lower limits determined for that parameter then the method compares that mean
measurement relative to a second range comprising different limits for that same
parameter.
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Advant ageously, the process utilises software that
counts the nunber of each type of tag and then outputs

wao bdog/oepa in the fbrmof a list, a graph or arPcha&BR006/003186

Advant ageousl y, the data be inputted into a
spreadsheet for high throughput analysis. In one
aspect, the nethod- of analysing this data-conprises a
first step of conparing theupper and lower limts of

at | east one paraneter of a tag with the nean

In Bﬁ@ﬁéﬂe@ﬂﬂﬁ?e @fpré\.h:%ddi métRés for aserniaing thet ehrordfogy bed Idagfity of

o BTS8P3 BR800 SRR e

comptamgnmbluepémnanahqrgumﬁg ohalpleast ane paragieteref artemvin theggean
m suFen]%ntscﬂrﬁ?e actﬁ@a%{&%palrgmétg%flﬂ%"ﬁé limt is less than

nean nmeasurenent and the upper limt is higher
than t he nean neasurenent then the nethod conpares the

In Lboﬁ@theraﬁébehp\@l%re li$ prdvRie@fa ﬁlfeﬂﬁﬁ obd dgtarmainig alie afroAoldégygand
.enent .0

|deqtlp(eofttlglegccgre (fu'll.uﬁ,ecqng tP vmcth Sé]Furﬁtﬁr?a% deenpe {,gggstc% t‘?Jlng

e secon par ama
thé stepsfs () lsamparing thee appemend loweniimits df gt Ieabtaanerparemﬁéftr@f a tag

Wl?’lﬂiﬂe E{éﬁe WRRErebRl dr 1R atiddRt DR &R &iy; %b? c&hﬁﬁ?ﬁﬁ the

mean neasurenent of t ararreter

meaTaDRSATeET Y e B IRES OIS RNl S o A e e it for the

atﬁ&ls%de:fﬁrdrﬁét& df NeRag; lahd1(d) correlitih titmhegspmmat oighe at least one
ar ane

an t .the nea ur e of any
oo lre o1t it s abie Bt St ag: MR ST over
limts determned for that paraneter then the nethod

In%?lggﬁ\rbg(? mtentaﬁ 1@]@@ ﬁFw‘ﬂts i f&% th& Ln%%h “‘%agﬁ}el‘?\enct%g & upper

[Tmts for sanme
Ilnmbusdvéleé than ﬁh% ﬁ@aasfﬁ%aéwemﬁﬂ*e‘ihén ithe: @PQSW &erap%( efrdtenigper and

Io%&’lf Iin?k?,tcﬁ rarﬂeﬁbﬁlﬂpééé}?et@hémféb Ql@l?ﬁ tﬁ@ ﬁ"nelaﬁ ?Fabﬂ&m@ﬁt df fﬁ% second
e cul ture caonditions ce uni.t as
PRIPHSE B SPngr i, b fDPaE B T i ke X Sebona
pafrtetbomey bé ihmlﬂtsnsﬁﬁ odtvel efdbbrescancpar anet er of a tag

Wi th the nean neasurenent of the at | east one

paranmeter of the tag. In a further aspect, there is
Inpenevénafendineentyeif Higdlowerr liree Pletharisereny! l?ar'i@m%tﬁf rigsotpn dpgmean

mbgéi‘lrgnténn:f Id?ftljaést 'b%reé?ﬁ&tér ath'tﬁél [iSpef B ok tHeRsecbfy ?@hblﬁbteﬁls higher
en ose n ste
InG e BRASHPPA TN BB PeasTEe POy e rtpe ey Qg more

fufthe pasdhasiees edlative taa toagr limit of the-corresponding parameter.

In one embodiment, if the lower limit is not less-than the mean measurement and the
mean-measurement-is not less then than the upper limit then the upper and lower limits
of at least one further-integer of the-same parameter of the tag is measured. By way of
example, the further integer may include, but is not limited to a different size, a different
fluorophore or a different range of fluorescence intensity. Accordingly, the parameter for
each of these integers will be size, type of fluorophore and intensity of fluorescence,
respectively.

In one embodiment, if the lower limit is less than the mean measurement and the mean

measurement is less then than the upper limit then the at least one further parameter for
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with the nean neasurenment of the at |east one
paraneter of the tag; (b) conparing- the nean

wore@seesent for the at | east one paraneter of PCT/B82006/003186

tag with the lowest limt f9r the at | east one
paranmeter of the tag; and (20) correlating the
nmeasurenent of the at | east one paraneter of the tag
with the identity of the tag associated with tﬂe cell
the At is measwek- sl the Aize. tyre ¢f fiRorPRRAE? and/or lgvel &f lugeaphore of
thegn the mean neasurenent and the upper limt is
hi gher than the nean neasurenent then the.; nethod
conpares the upper and lower limts of a second
Inpae ambbdimentf if thetnagpnwidasuteimentieathe atlagsi oagrearemeter phige tag is
eGSO N RAY BRLE miP?QrteHQeJS@Qn?] BAfanfXed Bl tdghehehl the result is
-paraneter may be size and the second paraneter may be
canelatedwithrpep Yy Mere thes/ BRIoSpesdhetect Bore p3aRlers.
enbodi nent, if the lower limt of the second paraneter

is less than_the nmean neasur t r th r [
I8 SFRRCHDBet PR OPE NG BE BrA e e Papef of b g s
ndtigedaear thanaire Ibhwest timifor iieasner @ mene paremeless of Y tagedhesr the result
istc*&ﬁélatk{ﬂﬁntﬂﬂ Qﬁat‘b%%é%&ﬂ% Wby, TOr e - further

paraneters -relative to a lower limt of

t he-correspondi ng paraneter. In one enbodi nent, if 'the

Inl SheeEmBddfhdnt, iSthB Awdraistit is o Rsé R BA MeaR asaseariBht d@idcthe
t he nean- neasur epenf i t l.ess thq

. , N .t t -
e FHSE TS O e e rB s Spnaipt B Te! Tgatt ARE furtner
péraint{ee then rihee gpper aind tibveersianits giaat &aaet ene tuftherhistegergofithe same
pé@@?ﬂ&qh%@j is\qtﬁgasgfedexanpl e, the further- integer may
[ u

ude, Is not [imted to a different size, a
different fluorophore or a different range of

ﬁédé;gnﬁ)f%gtﬁ%ﬁe.mer}h?ﬁm-&wy,bé\e@@@l | @dng! ohe o:r h@rmfﬂaém@geré of the
each o e I n ers, w e S| ze, 0 !
A% BHBPRIE & TR Y ﬁ?%?éﬁrf"mogmeu% FieLrpgtBdmay even be repeated
for @l pegbis\eé thy.saine pareenetertobthernt , if the lower limt is
| ess than the nean neasurenent and the nean
measurement is less then than the upper limt then the
Inaene} esakodinsnt iffthe tomer lipihisdpes tan thermars reaguied ke e gnean
mieaSWetle%s ILEEthah Bfain they BShePlimit Fdd HeoR MHs Lo VdftRdr pafiv@dter and
of fluorophore aof the h%% I n one %ﬁnb?g%nent. i f. t r%e th
theeRRah Rt ERE o BF af iesheng BaEelsh o Hig Bt drealy Pafeihe
Idingt linsit for great @te fdnametbhef thotagstheh theirésultds. carteldteasith one or
one,_par anet er e e result is
6t Eﬁg? @ngf?sg\?stsﬁﬁeoé]% oor&ﬁorqf%Pgeaﬁgtgg)t hat possess the one
or nore paraneters.
In one embodiment, if the lower limit is less thanthe mean measurement and the mean.
measurementis less then than the upper limit fer the at least one-further_parameter and
the mear measurement for the at least one parameter of the tag is not greater than the
lowest limit for the one or more parameters of the tag, then-the result is correlated with a

tag that possess the parameter.

In one embodiment, if the measurement of the at least one parameter of the tag cannot
be correlated with the identity of the tag associated with the cell unit, then the method

may comprises the additional steps of, for example, examining fluorophores serially,
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In one enbodi nent, if the nean neasurenent for the at
| east one paraneter of the tag is not greater than the

wo oaeme32bi it for the one or nore paraneters oPCT/B82006/003186

tag, then the result 10 is,gorrelated with a tag that
possess the paraneter. In One enbodinent, if the |ower
limt is not |ess than the nean nmeasurenent and the
mean measurenent is not |ess then thanl%ﬁe upper limt
supfsinat e el NG SEYSIGTR oMY B P e PLEeglr erfrop Rales, fidgs for
thewibvhmwie tdd, M ts f at | east one further integer of the
sane 15 paraneter of the tag is neasured. In one
enbodi raent . -t he net hod- may-be repeated for one or
Suitalg, fher tnkthpds idasaiged hepdin tae pedpengdaksingoae @f MPkee of the
coH@Emeéﬁb ﬂ&hhﬁem?”bOd'”Ent t he nmet hod may even be
peate ora Integers of- the same paraneter of the
tag. 20 In one enbodinent, if the lower limt is |ess

In talf@Andr fé%péﬂ?,&ﬁerﬁﬁ@ﬁﬂéﬂiﬁ% ﬁtmaﬁdh foh @lengng ﬁﬁ@lsu merearta iaad/or

| ess then than the it t.
copSRy YRS g el e Bt Fr stama phalablgofkt of B5%{ 80 or o
tad thasis ueerétop@eaareelbtmltofo) thieavingaaytiings tpr thetase of rr@re imgges of the
QW t I h
tagiSFiBpqind eloulis BF iSR! oritre RALGI e @G Adia) Rding the
areagid/erignsity vathiadlae Qneer Finge BrtiNGSr e par aneters. In One
enbodi nent, if- the lower limt is |ess thani he nean
measu asurenent s less then than

'”PH%eWbﬁﬁe”tlﬁﬂm%&mqﬂﬁ’g HR"5888%%0ne- fur t her _par anet er

and the nmean neasurenent for the at | east one

[ e 30 | owest
Déi@lrl{i\ ﬂ%&[ oﬁhe fd3fiti ﬁ# el cBﬁLreq{'l%{_’feéfsat %ﬁ!rhn'itg tag. then
the result is correlated wwth a tag that possess the
A?Efr@ﬂ?tﬁ%ﬁcnble@ aBb\fe, WN@Q@%H@W\; Iar‘g& ﬁuh\%eﬁe@%ﬂ ththé?rf identity

east one paraneter of tag c
anéor el e HUFteH Cohacampleribe PVOB‘P'OQW?é‘ %ege@g%'e?élﬂfs%% series of
cmmﬁefb&biﬁor%ethb’r ahidne drdiupﬂortd‘rﬂ Mt e 536n rRYosed gYrdas ercome

canLﬁgag'—dl H éf? ¢ %ﬁ F’ ooI r ftcs) [ c%[mhlﬁrirl ﬁe%%géaﬂ}ﬁigvolves mixing

ce(ﬂemrtsmceash qu)mrmaklmg |gd|ff@nlt todoilcm odividygl tuaits: Haetermining the cell
chbféOﬁl &oéf? ce\!ilalir\‘ftﬁﬁ 4 ﬂﬁxtﬁrjeeofrc%h %ﬁﬁé‘twrﬁdhzﬁav%%en subjected to

descri bed herein are ”ﬁ
mul§pla gulgtie cerditieps: ds eﬁmqtlﬁ@s referred to as ‘deconvolution’ of the cell culture

history.

One method of determining the cell culture history of a cell unit in a mixture of cell units,
is to label cell units and it.is therefore advantageous to label the celizunits. As described
herein, tags — such as rod-shaped particles, microbeads and/or microspheres may be
used as labels or tags which are conjugated to a microcarrier — such as a cell-associated
microcarrier. Subsequent detection and identification provides for a record of the
chronology and identity of the cell culture conditions to which the cell unit has been
exposed.

Microcarriers
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conpl exes described herein. In a further aspect, there

is provided a nethod for identifying one or nore area
waea/oe320ensity val ues for a tag conprising t heRCHEGBR®6/003186

of : (a) obtaining one or nopg images of a tag that is

used to |l abel a cell wunit; (b) drawing outlines for

the one or nore images of the tag; (c) Ioading t he

es of .the tag; .and .
Aqgr leflyrb?gwlérgéatrﬁé@ al%;ég/a%rnb JnSmé %%Peﬁng §I4R a{@ giagﬁ 89 %q':ferent
”ﬁ@ﬂ@Boutllnes In one enbodi nent, the inmage may be a
phase i mage. Determ nation of the identity or eel!
culture hi st or cell unit As already described
BY RYe® %ﬁgw'%%%'infcmframsf Br&Y ihGrib BPUS Migradarrial elested from the

gtdmplcbnmsdlagtof Cytopord hiidrocz@ridr (g latCykdpohd B inkotalrePbr a Cytopore 2
nat u

nol o and th xact
oTEBERR ; AR b ar BE i CORRER, mbeetsoupy ClgponeroL.
rrmlip@arrm;and IralviditidpbemnS aigrosswiert an) Infoamatbe ousrecarienf aiSetosphere
i @6cdrrfb$t@!§§aﬁ1 mfcn)%arﬁgj hid 5’%&roﬁ&reﬁsoﬁelmlérogéﬂlér C ul ture

necessarily involves m xing units in ea
round, -making it difficult I o fO||0M/IndIVIdua

Byrwaysof fiitie? raxiampiggthi heicoeartieCby Bee Boigtmiticatierd= sG&H bs a

Cg{EBEJ ec%e% Fﬂ )'Sm?’ c’sf};e il o4 tc%ﬂmﬁyt%%ynﬁ'céoc?ﬂ?@tq Rigsilon

migspeariasch Bigglass migewcarionh lEP\CEBHI" magfrodalter oed DE GaI58 urigrocarrier.
history. One nethod of determining the cell culture

Nplstor of acell unit in a mxture of cell units, is
OGantsis culiue (hag sigpiEicaty @dyantages t ingiding the sealeaint of guliures, and

alst alldwaheilits bhelis &l He—d:kﬁbéeﬂ to é@edﬂ@ﬁ@ﬂm%&%gm%@ﬁmdﬁg&n order
m cr.opeads and/ or
CH’?Q" e Jegﬁieqs ro @rs(tiﬁerg'gt'af ALEIGIUGPS-t ags which are

m cr osphere
conj ugat ed to a m crocarrier - such as a

TRE lsurfa28 0% Hb GFiclBL&HAS %5)) 85 f AP SRSRAL %ﬂg ﬁfc%, 81 chemical

antt identification provid or a recor
reMEASI SR %%adwaféwmqr;ﬁ%@e@th@@élmﬂna uif trogiecutes eatitissosith a
dégiredlharbe bhetherelebiradrvhbrab@ssteeen exposed.

M crocarriersA variety of microcarriers are avail abl e,

ranging in shape and size and made of different
I breeil gmbodiBeninéhereidre ctha inyeatjont freviddscr methbd Fae rcultoming laells in

vifho PESNBIRINGT FrEVRRGIshik &ellss BhiRFLELEh eOMcFddSmier com plexes described

herein.
In ore aspect, there-is provided a complex comprising a microcarrier and a.charged (eg.
negatively- charged). tag. -In other werds, there.is provided a microcarrier conjugated or

labelled with a charged (eg.-negatively charged) microsphere.

In a further aspect, there is provided a microcarrier and a rod-shaped tag. In other

words, there is provided a microcarrier conjugated or labelled with a rod-shaped tag.
Cultispher microcarriers

CultiSpher is manufactured from pharmaceutical grade porcine gelatin via a process
which yields a highly cross-linked gelatin matrix with high mechanical and thermal
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group consisting of Cytopore mcrocarrier (eg. a
Cytopore 1 mcrocarrier or a Cytopore 2 mcrocarrier),
w@2@alei2zepher m crocarrier, a Cultispher-G PCT/GB2006/003186
m crocarrier, a Cultlspher 4 mcrocarrier and a
Cul ti spher - S mcrocarrier, an Informatrix
mcrocarrier, a M crosphere mcrocarrier, a Siran

D 2 R R Pl T i v Y
sBitdcesl offitiey oefix iThe increased fsface Gydaodfethenmatrin degatheerwith the

Fo?&‘uor? fr@ﬁt gt?%agfg)rde%/ Eooq'%xcéls Iﬂrthg’y |E@H&Xoi3 the Inatnx results in

m crocarri m crocarrier, 0g

enhancedt egllrireguction M@WI\IQSI Anraddidanal @dVéntaat? Otathgﬂarcsizsvfsgthat the
BB @R %rdléblvecMNﬁﬁ Bofdolyki€ EnfyHlck WeRiItiRGh th GBNVELIHIYE cells with
advant%g |nclud|ng the -scale-up of cultures, and
almash109% Waklityini t s of cells to be exposed to sel ect ed
culture conditions as required in order to obtain the

Irggr? 5rﬁgod% Vt\'ttne ﬂﬁgjoc%meq |J g%ruﬁ"g He‘?tG' Aldrde FP@ ttﬁ’l erT %as a
o et Proedie) Gligpres

ocarril her
pbsﬁlclp mﬁme&%ﬂof aﬁo %&%mc@volwm@a&% rgl/g @Mcfh-dea@ty of 1.04 g/ml with

AASELH pRE dRefP¥BEEMh. Cross-1inking of nol ecul ar

entitres wwth a desired charge or other desired

characteristic. In a broad enbodi nent, therefore, the

I brdeintol ppepape and des CaltispriehGdnitocarderst nefeirerg:emeh lbs mate to inter

afh didtecn® Bl gé?ﬁ?)%é"""l 3%95/6’ gmce' 'C%n@&h%hﬁﬂ S&v th8 7s.s82
m crocarrrer-c exe’s scribed her

(9B end tnem@ar@fac@:reprrsdmbal&atmmwﬁeconpn si ng a

m crocarrier and a_charged (eg. negatively- charged)

dﬁ%% -In _other words, thereds provided a mcrocarrier
Pﬁﬁ%@@ﬁwawefabelled with a charged (eg.-negatively

charged) m crosphere. In a further aspect, there is

‘C&gol%élisefj ﬁ‘ﬁ%gca%e% oaggr g\laggeb dea qg)ma el q—lesaﬂﬁ&?g gﬁegiouél{/] %ﬁggﬁam)

ereils a mcrocarrier C
(atveni¢rochriigrs.or). ﬁa@pgmd@md@ aly100Gutelibioph emlch is non-toxic to:the

B BRE BlobibGadatid! | it '|§$B§ﬁveiy3 cHH?éBt'jf fab Ubefle fI le:hethylam inoethyl
pharnﬂceutlcal ra orcl ne e atin via a pro

QiPEh tyee |ad’§"ya°fﬁ?'§€hP icle gige dJIS FRRUSY ayd sty rP?t%evﬁhF atio
dnsgracaecéaaa Ipﬁﬁicleaﬁﬁieﬁ:hﬁsf iedesharbs tot 4 Thh!\hﬁmauls stelictuie enables
ch to

gel l tCﬁe to F é: oﬁely oSur egdgv\réhsll t%e?tgﬁow mm? rIﬁ %cgrxiérgr ?’ﬁé télalcal
p@mcremwre@z@ﬂ—%@rfemrmdrerﬁgctw@g@fao;eraram ls f. 1trhé’g dry The relative

RhSL ST b9 B/nfllrlﬁ@a LLES SiaRbleP ijﬁﬁie BBGFFII’E}% i£8b L% 4ra thd'Golume is
I ntérior Of mat i x resul
40 .ml/g dry. In order to prepare-and use Cytopore microcarriers reference is made to

inter alia Applied Microbicloegy and -Biotechnology. (1897 47, 4 p352-7; Cytofechnology
(1999) 30 p143-147; Chinese Journal of Biotechnology: (1999) 15, 4 p239-44 and Acta
Ofo-Laryngologica (2002) 122, 5 p541-5.

Cytopore 2 has been optimised for anchorage-dependent cells requiring a charge
density around 1.8 meg/g.

In some embodiments, the microcarrier is a porcine gelatin microcarrier.

In some embodiments, the microcarrier is made of 100% cellulose.
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enhanced cell production capabilities. An additional
advantage of the product is that the matrix can be
wale@sokized with proteolytic enzynmes resul ti ng POI/GB2006/003186
harvesting of cells wth algpst 100%viability. In one
enbodi nent, the microcarrier is a Cultispher-G
mcrocarrier. Cultispher-G has a particle dianeter of
130-380 mm a volune of 12-18 m /g dry, a density of
1.04 %/m with an ave_rageéfﬂ?re di ameter of 20 urn. In
AGYAgePS Iy rRpRFRTIBN W @ SiPNgi Besfiftve - dardec prsc aptimairgith tags
cargfirey L5108y aedatidectiggle to inter alia Biotech. Bioeng.
(2000) 68, 1 p59-70; Brit. J. Cancer. Suppl. XXVII,
T§ 78-S82 (1996); and the manufacturer's website
.percel | .se. Cytopore 2 microcarrier Cytopore
mcrocarriers are available from GE Heal t hcare

' car r| er-s,com
AS el Sbdel R T e (o o RS bt b (o ebugatsd 1o 2
"Y%Oqaﬁ@" cePYd ane coi-aeRegiatedamiceacatrier. i sSlpt@squenv alefection- and
idehtaicgtf  prélites tfér émﬁéﬁil{}émqé edvd é’fghé‘t@%ﬁ&i{) %{do e réy bt the
ver S ar size distributio
Cgﬂn@tﬁ{}\%? QOE%PB‘T:F r@‘ﬁ‘tﬁﬁge'l%ﬁ't S BPeIeRPP3Rde area to
particle material is. nore than 95 to 1. The network
i ne I t.o be closely. erved

VoL PGS 6t rBEoREDED LR, By & Pied 1P SSnlinglps ol e
MIGERCAiTiErSesioagas dhey ‘éa@@@d%ged m’ﬁhaﬁabseifybleaim cospsise fuaigeely

steibed orS objectd HQGed  With TREK n?l; abddv& LEBShY abdorl - Jﬂgrescent
the average dianmeter of pore openings is

Cog'[rﬂg'u%e volune is 40 -m/g dry. In order to prepare
and use Cytopore mcrocarriers reference is nade to

Ini %eém%dlrﬁer@ﬁmé é%% %@é\?&{? 91138 ﬁ% ?gd £ lﬁhégjgg'avgog%e or more

(pf@flejatiyQJVOf@PIfQ‘F@‘s’@Q%@H’“ﬁaI of Bi ot echnol ogy (J 999);
15, 4 p239-44 and Acta O o-Laryngol ogi ca (2002) 122, 5
pSiﬁ-S. %Epore has been optim sed for
anc A% G SMGe Pt etk fq e ruiggramieighey arm dabglingrend/pr maller
ar thandhelm&anmeng gize-bfra svas mighogtisent s, the

r Ci | a A m crocar.rier

B B otk ot T B B TS 6 RS Toch g, binaing
C e PPrﬁlst§stEr°A9ﬂP§h f@g@@@@"ﬂ?ﬂt andsoogkpundetags wan be aeparaied grom

POgietdotBlest Mh &R afdBng Ble! ABRNIe Y bdiRinka9s

iii. They are separable from cell units with which they have formed a complex under
conditions which do not perturb the unique qualities of the fags

iv. They are made of one or more inert substances which.de not substantially affect
the biology of the cell unit and which in-turn-is_not affected “by-the-celi-units-or their
biology;

v. They are obtainable in large numbers and moreover in many related but distinct
variants which are easily distinguishable using an appropriate technique;

vi. They are distinguished by a method which is convenient, highly reliable and which
can be automated.

In one embodiment, the tag is a microsphere - such as a fluorescent and/or coloured
microsphere.
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carrying a strong negative charge. As described above,
tags nmay be used as | abels or tags which are

w@owyogebed to a mcrocarrier - such as a PCT/GB2006/003186

cell -associ ated microcarrigy. Subsequent detection-

and identification provides for an unanbi guous record

of the chronology and identity of the cell-culture

conditions to which the cell unit |ias been expos sed. ..
Move e 2800rdifferent raierosphere PR PR TIISPn PLySPeRsiPn R VISRt
pracibite @R € dhl @Smvised of Hysiirere) ohier pdynSers, @opalyrgeraSerphigmers

tected, , Th
e ' S5 G T o BB (PR RLRORRS 4 6
froo Duklas &dientifivd Conporafidru Pads ddiat CA.0 HﬁAh ﬁds Bangs bahwratories Inc.

(Fﬁ _the tags which are used to | abel cell units
ave dne r more (preferably all) of thefollow ng
qualities: i. They are small in size relative to the

A %rﬁh@ﬁfﬂ/;ﬁé ef nﬁdﬁ&ébhé\éﬁs'tﬁ@@dyb@@anan(@@rane repjrérerdivibyitzemzene
M Gl Ve o e e e e
(PBIVRD, thablytinyltdiualge perBYEL s tdtyrensghutadienche &Sdpler | ﬁerm*ymer
<ARBAERE 10 Soh a4 ol i saier o
funglienaliegsh fortiteiance By perben GRRSAINe GHI encr?w@ﬁreﬁawy amino
furﬁdﬁblﬁ@’ Fed o AR ePcorfRiy EopipduhdsMie Phnal), skeondry, tertibryr Gnd

qua gnag; ! ﬁ%}%gq:'éﬁ{érl?e{sl ef’mgqft 8tnagr§get%\%nghpyngmgsey Hidh® o%dﬁteﬂ"fatlve
conpibgtreationd o yhee@@@Htbeadshe bi ol ogy of the cell unit and
which inrturn is.not affected iy-the-cel Uunits or
their biology; v. They are obtainable in | arge nunbers
Suitablynibe evsesehets isra fydrpelyiie raigrospiersiMqre siitably4he gyresphere is

a }Mg\cgﬁﬂréﬁ%enﬁ?&phé’re dingdst r?iﬂlﬂélﬁ}h afpk emitBéspBera Nis ap psupiate-miodified
ni
miRBIPTE SV Y 2 felRat 0 BTG ospher D G St

céaporatizi @dlo Alto ape&Saybodi nent, the tag is a m crosphere
- such as a fluorescent and/or col our ed

In one embodiment, one or more CML microspheres are complexed together with one or
more cytopore 2 microcarriers.

CML microspheres have a highly charged surface fayer of -carboxyl-groups derived from

a copolymerisation process. The surface is somewhat porous and relatively hydrophilic,
but retains overall hydrophobic-properties. The charge density of these particles ranges.
from about 10-125 A% per carboxyl group, and they-are stable to high concentrations -of
electrolytes (up to ANt univalent salt). The CML latex will adsorb proteins and other

biomolecules, but much less strongly than hydrophobic microspheres.

In some embodiments, conjugates of microspheres and proteins, e.g. streptavidin are
prepared.

For example, conjugates with CML microspheres may be prepared as follows. CML
microspheres may be activated using a water soluble carbodiimide reagent that makes

the carboxyl groups reactive with primary amines on the proteins to be coupled. A 50
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m crosphere. More than 2000 different mcrospheres nade
by enmul si on or suspension pol yneri zati on,

Wee@cipi2bati on etc. and conprised of polystyr ePer/Gaie003186

pol ymers, copol yners, terpé)o,l ymers and/or silica etc.

are available in a varietyof sizes, densities,

colours etc, for exanple from Duke Scientific

Corporation (Palo Alto CA, USA) or Bangs Laboratories
mM nesaction( Fhufieer @t | R 60) is Prersiierbn t YREUBT atpEkosPhet B

mo#p%ohnfb‘? tﬁﬂe\ﬁﬁdﬁicemd =) aaéleunfabbértﬁmer‘sdlwerwbtbmnz @Reolved in

inop G Ry ISR ACKyPHIBI PO, "By vi Ryt QLB BN o

m&&béﬁh@ﬂé@/ nb@t@ﬂr@nm tﬁé/réﬁctlmopuﬂejmne 00Iume protein solution to ten
voIHrl'ng grﬁeés\é/%hg l t%ﬁ&%l ?\( gﬁ{:@ed‘: {hlérl:ﬁ&turévglﬂ)\hed qf uﬁc’ﬂ@&@ at

|ona I NSt ance

rodnaténme;dtang fongismistes. A h@umofriﬂd'ﬁ%@brﬁ@? piolmaly) ghyl 9&'?‘11' A3
dmbel’fhy(fanln 9@&%@8&88&1%4 grt | arfﬁ%&&id&kﬂn@a@ﬁ)@gwﬁ%d aridk @sed

and guat e

maniiiel, AcelEICCaR S EDRREBIPT i HESTICRRPIEFE SFRERn '
adddd %J‘ﬁ@p‘l‘?oﬂﬁé’ Pédchéh mears bgosted @ 6.8 COWihlDedd NaOb. The

Suita
it BOpHERtEd WhPCORT CLOYS HEOTh o Qo &t fogm emperature.
Urpolnsiryterneremayed aphsiored inderegsbifieabl y, t he-

m crosphere is a surface-nodified mcrosphere such as

a carboxylate -nodified (CM.) m crosphere from Duke
AdSeritegaously,cC\o rpd other roinrogiFigres GaNn e objanediipyariogs fopmalpg such

ase%)rf?)qjﬁ s (Eé‘ebl% Ry, egréEW- yélléw OBIREIST QEricus EfleRspRbRs edg.

er wt one
LGN WG s A A A R
vaRbus %%QQT% 5240 AU RE.1416¢ 1108dbéddsiram)a BapBley per (St ixor0°
e

process surface i s sonewhat porous and relatively
beﬁ9ﬂ9@[&ﬂ»i lic, but retains overall

hydrophobisproperties The charge density of these

rti c f | - -
P AR Bres bR Blref St b e LRURGIMY oo or
meresisibleotyes @sd/oufiuorePhorey uni val ent salt). The CML | atex
wi || adsorb proteins and ot her

in one embediment, tags — such as micrespheres — are net.coated with proteins.

Advantageously, CML microspheres not coated with proteins- (eg. streptavidin)-are highly

negatively charged and they adhere extremely tightly to Cytopore microcarriers, which

“carry a high positive charge. The ratio of CML microsphere(s): Cytopore microcarrier(s)

required to give bulk compiéxes may be as low as about 1:1. In previous-systems that
the present inventors have used a ratio of about 1:250-was required in order to obtairr

even a few bound tags in each complex after multiple washes.

By varying various parameters in the fabrication process, commercial microsphere
providers - such as Bangs Laboratories - can manufacture bead sets which can be
distinguished based on differing sizes (e.g. bead sets of 4.4um and 5.5um diameter).
Beads within each size group can be furthermore distinguished from each other based
on differing fluorescence intensity owing to differential loading with a single fluorescent

dye. It is possible to use many different dyes with different absorption or emission
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bi onol ecul es, but nuch | ess strongly than hydrophobic

m crospheres. Q n sone enbodi ments, conjugates of
wor@rospberes and proteins, e.g. streptavidi n BE€EGB2006/003186

prepared. For exanple, conjggates with CVML

m crospheres may be prepared as follows. CM. 5

m cr ospheres may be activated usiﬂg a mgter sol ubl e

e nt .t s,the .car box
cAASARL Hfich DB be | b NG B s OBl herein
Aseaifing Tag\dy@rﬁw rr@amub frou/afying tag sipé-aitl/er flusropherp doaelthg (,e

ISy it R8It AC AR SluBlopRorb Wghilﬁfégrlnbﬂgﬁonet IRFBRZMLS, %g ‘Elll\/@@ J}d may

f t di
ST P B ob bt Pt ey cancBacianes se1 bh eed pinginer Uv2
oAStR¥fir¢ Wed) sizagpgndr ea\cmfﬂuot’dphbﬂéstﬁél@reﬁfé 5i diﬁé?éﬁ%%@@lzleé‘ 1.87,
4t4h] Es5h828 '347 Yhd béJH %I%I'O%g and?or l%ﬁ‘se que]n% {;FI X O| M (‘FHX 5

t en vol unes” ni cros suspe
d\ff%@ﬂwfensatrqsoxf\eacn dyelaﬁ@awatée) @thmcﬂompm amamr&s TRITC may
b@Qsgdl nutes. A solution of 10 ng/nL (52 nﬁbl(nt) of

1-ethyl - 3-(3- di nmet hyl am nopropyl) carbodii m de (EDAC)

in deionized water is prepared and used i medi ately. A
Fiters caih dtee de assedl tot detéct AL Isa6l 418iff@Bni dyeé B afy §|(/e€ﬁ55333@r—esuch

t
2 E‘%p@?i%‘ﬁ?% (B 396135, 40563 b5 bR tety RS s g omgikon;
) itterdex BAP3R0; e e ber43fn4ﬁ5)rfgr UK2elsudlizatich framu Nékon; the
GFBIB mt@D(ékM@mB@d) Ws@s bla"’sb@ "3663 e \/iguz%léatr % lgé}PQnd the

S B AR o o TookaneATos St el et

- such as various colors (eg. blue, red, green _
a quo o ore or escei n
; Eﬁé{y ° %?Ebgdse\éellnne '%a%'&?)r 86( er YroY@% S’@ﬁ’#’ ”Oresce”t dyes.
avﬁ!ngeocpurédvrgn dheengyeds thtegratédinte te memsbaqe niasd, typieally by.
sc(almé‘lthé rﬁ@ﬂé&pl@é?édlﬁg ﬁrQOQtloré ?L%ﬂ%aanlrgJ a”&y% GF fpugn{éh&rgg External
mB&%ﬁﬁ?fg "?E%Wh?'hét dﬁteh'é;ﬁoaAU@afP%ém&w wr&aﬁe @ﬁ@eomlqmpbere for
mwtamebhﬂdﬂ@t&@n astda OCML | mRFoRpiEPE 6Gth bR |Q(ﬂﬁ|0®5§9l@' B@NEUVe as
dé ch as mcrospheres -are not coated wt
¢ elns "Advant ageously, CM. m crospheres not coated
mnth proteins- (eg. streptavidin)-are highly
Accordingly, in some embodiments, the microsphere may be dyed internally or
externally, with visible or fluorescent dyes.

" ltds furthermore possible to use ‘quantum dots’ to obtain a very high number of different

fluorescent labels which can be read.conveniently. Thus; in afurther embodiment-of the
present invention, Quantum dots instead. of fluorophores are used. 4n certain
embodiments, quantum dofs are preferable due to the fact they do not fade (photo-
bleach) when exposed- to light. For instance the fluorophore FITC is known to photo-
bleach and cell units treated with tags containing FITC are ideally handled in the dark
and are difficult to analyse reliably. Quantum dots may be incorporated into
microspheres at the time of polymerizing the polystyrene resulting in even loading of
tags, . Quantum dots are available in many colours and they can be excited at the same
wavelength so allowing visualization of multiple colours without filters, by using a colour

CCD camera. Further background information on Quantum dots is available from
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webarge329The ratio of CML microsphere(s):

negati vely charged and they adhere extrenely tightly
to Cytopore mcrocarriers, which arry a high positive
Cyt oPOT/6B2006/003186
m erocarrier(s) required toggive bulk conpl exes may be
as low as about 1:1. In previous-aystens that the

present inventors have used a ratio of about 1:250-was

UsBaRoeff disthi Bae OB RS ' B 9258 PReidhaos

Usarxiageer s Use,426613 abrwW44o‘m3pr 0U82602/addhtves; ci &1S5,990,479,
UBeZ0? 38D I 21 96 A0 10, eCNsB I AR AROLAL GG €5 -

cah nhnufacture sef's I ch can I hgui shed
based on differing sizes (e.g. bead sets of 4.4nmm and

Aavaﬁﬂra@eauﬁmna@fa)gs aRepecWidt dYalhseacdadutia® b BRUR eﬂ&@ of the

d hed  f h b
coll ot pisoiPis B BTG oy GRCGAED o BY csipsugton.
Ehcapdulationwftthgsacami taigd pladd monwocﬁffdrerdymdnd forlwarpplssm béais as
aﬁ@adf&s@%%}i I-%Ferlrt er %Uéh QQ/ %sc\yﬂton] ﬁérysel_r%gltato?@§ %oc.)gl':igﬁlers IN,
or em ssi onc acterisfi an beé attache o)

UShe: afm@n@apawﬁimrﬁasd%@ﬁeidb@atah@af@smtagﬂewedn Additon tg gepviding

-"thls!&{e‘ﬁtstfb!r ta@ym pitistloh ahberuMatish (Fer é@&p@%rwﬁgmm primers

quor ading (Ze fluor intensity) and
I”ﬁ%?’vg'gﬂ&@ Fﬁ)ent i ty/ conbination. In parti cuI ar Tag
diversity may result fromthe type of fl uorophore t hey

clidh éfq %gﬁc |§}?edb aa%ﬁet o'f ﬁ“\'o&m lllajy%t os%rskilled in
DRl okl Ve enelor e

uor opnor e t
ther art. S\A@htquem@rﬂe rb@écﬁpgptzc@setrylmsrbar maanetlcaesrslan@ 3¢qmamg,

n%r%l?samrprm@n aacabn, t BI@C@B&B%‘S%Y sgécn%hébgpomh&b@cowexfnage

%/6’15 di fferent intensjties of ?@ ae[r@e
aBYKFY: JHPEFcenes [HeEcHINyEi% p ot e emk 'He'§§ fags fygically
corgteid.a ddlbur Bt 4 flesrsproenthieh eticrbscop efedtscgly cintage healgdis and/or

I f £ t es on any given bead - such as the
ﬂ!f‘g?%%”é?%tée‘fr“g'ﬁg%%%/ 25: dm 565. ba 605/55) for TRITC
vi sualization from N kon; the DAPI filter (ex 340-380;

Tﬂént Ogio h@t Hesasdhfl )havarto Wleé’dngMﬁllédZW {hemr cﬁérﬁ%l’\ﬂ)*ﬂﬂlecular
P-B filter -560) f

s?ﬂl’ef'ﬂfeﬂ b QTS f Ipsfencs WF'BW’IVW?JWS ghige P%Ct@ygcef’ 5199'@9 sg%ttagy can
bé clatisedto dkitdDBelthe Meklity ofra given lealbLimigiyi)a |’ﬁ1t3(tur§bf afr ddduéing the.

|<B%F1¥ o'f ﬁ]%laénlfe%g%t cg Um S}P%\{I orm%‘??%%rrg Xtu Eonb %sg ce optlcal or vnsual

or ex e or uore
Mjleests dof rtamngalhavaymen gieemb@d svhere dlfftemt t dyaped snb;ects graphically :

ehéHo%g ro@}e%@ dri¥ifRrdrit @oiBliS T RPBRERHE idERE of LYRIR! ki example see
‘1\,38 Gunes gt al, Angew. Chem. Intl Ed .Engl, vol. 37, p926; Luminex Corp, Austin TX,
USA;-BD Biosciences; Memobead Techrologies, Ghent, Belgium).-

Suitably, the tag may be a charged tag (eg. a negatively charged tag). Accordingly, in a
further aspect, there is provided a complex comprising a microcarrier — such as a porous

microcarrier — and a charged tag.

Typically, the microcarrier has a net charge. It may comprise, consist or consist
essentially of protein, cellulose, polyethylene, polystyrol, glass. collagen, collagen-
gylcose-aminoglycan and/or gelatin. Accordingly, the microcarrier may be selected from

the group consisting of a Cytopore microcarrier, a Cytopore 1 microcarrier, a Cytopore 2
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the m crosphere in a solution containing -a dye or
fluorophore. External nodification occurs -when a dye

WO g00copi2ogat ed to the surface of the m crospheP&l/GBoK06/003186

20. instance nodification a CM. m crosphere with an

i ssthi ocyanate derivative a's described herein.

Accordingly, in some enbodi ments, the mcr osphere may

be dyed internally or externally, with visible
migrogasFiess c anEultispher. Mjmgocgriey,sa Cuttephartd FCT e P EiftisphrsL
mlc%Hﬁﬂédﬁﬁdet%ltlsélﬁr-Sbﬁlarloﬁarﬁer\/ ah YanSNT@hlxﬁtilﬁheairnaf a Microsphere

different fluorescent | s whi Cﬂﬂo %rocgrrlepa -

MIERRFERT 8y MICHEEeT aﬂdﬁﬁ LRI Mbodirent ~of t he

pr esent invention, Quantum dots instead- of

S TR 5 30y A SR g

in d@metead éheé mnmnaphersmaylb@myboaw{@tﬁ "é)@'}!f@é éeML) fB'Cioﬁeﬂﬂre
For instance the fluorophore FITC is known to
phot obl each and cell units treate i.th tags .
InGAHUHR ATRGOPPTIC 8 B AGa FPPRAAOTEE. PHEEHC a4k ehaRge tao s
a adrmm‘bf frhe bériowlire nayabinpese:; edrisibbryconstcasbentinliodf sanp nixals
—B %%r%e LFrrgi%lﬁg L'Irtlae?\a%v(v" &Pt?er (,eosa’[e%I E"hﬁaﬂbugﬁeﬁfs— uch as silver

the ystyrene resulting in even loadin
araffortgalys , Suitalisahe umemm§ atyoat Aol lelss in qilammmndécmlmﬁ@ 10

be excited at the sane 35 wavel ength so
”ﬁlo[ lesg%xer{ﬂ%gual i zation of multiple colours wthout
fllters by using a col our CCD canera. Further

Rthy! Baf £ hERIWIre s QBsABam ik SeisteSiol. 298 \RI1BARA € (2001).
rorrUSG 322,901, US6, 576, 291,..US2003/ 0017264

b S 1 s AL icrcarer
andSh ndrcvirks 3Bridiip A0 BWInRAD0 4ltinkdEa . rBigdrotis IntrindBG)\2 67088 with

N e L R A B
e'd@glcb@nmlodemyntwm of wtqtmn@rﬁo dempln@s cdih U@i@rmlv. rsized ares.

f%la&rsgy i Yembfds £5 sﬂ%ﬁ‘@r‘ou@ﬁ@d bd GeHdl é%ﬁag?sr thgl)fnay be added
e n ca

tion. Encapsul ation of 91%8 can g%a@ th

aftes (Rpclisphter B Bn@dreaCO”Y%?er@ﬁédbisé" ﬁssl?@'af&sreﬁ t gl the
@gﬁﬁ,@m.a@@brh@&el n - such as those from Bangs

Labor atories Inc. (Fishers IN, USA), and encapsul ati on
may be used to standardi se tag dosage in addition to
Pmamaeteds» foy thid Dod-gwppd neticls —f suchtasgtha menpwire africlyde byt Ay not
iR LR! 488 dohidl prorRARS BBl RicRy I8MBEsItIAR mPéreNBhBediment, the
optical properties are selected from the group consisting of: light reflectivity — such as
light reflectivity of a particuiar wavelength, colour, the fluorescence emission-

wavelength(s) and the fluorescerice emission intensity.

In some embodiments, the rod-shaped particle — such as the nanowire is externally
dyed.

The microcarrier that is used together with the rod-shaped tag may be a. porous

microcarrier — such as a charge neutral microcarrier.

The microcarrier may comprise, consist or consist essentially of protein, cellulose,

polyethylene, polystyrol, glass. collagen, collagen-gylcose-aminoglycan and/or gelatin.
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for use with a DNA tag). Detection of tags can be
acconplished by a variety of nethods famliar to those
wa@RiozlogxtoT n the art. Methods include nmass specPCDGBRI0E/003186
-nucl ear magnetic resonancg, sequenci ng, 15
hybridi sation, antigen detection, electrophoresis,
spectroscopy, mcroscopy, |mage analysis fl uorescence
detection; -etc. In sone enbodi nents, since the tags
The mpmcatrleymem he alected frem derareso RN$ising o BIyiRoeBiFTocarTer, a

ylﬂ;&@ 0% CARYocaFiBECL M ORERUPY . 2 'dﬂaﬁ@arﬁé}m &/ Tudtisphed/ diicrocarrier, a
uorescence detect

oS G FIOFRE, @ UMD O STYERGEEh A By iy mioarier

an qh@maw m@bcdﬁﬂiﬁreéLMﬂrossﬁareJ(n’ﬂcm@nrm, Bhgirgri mdgrocarrier, and a
nst an

M U Cm{&e vari ations of the non-chem cal
'?%‘Zj’é?%é\?%wa? €0y can be devised to deternine the
identity of a given cell unit- in a mxture or of

In Qﬁg u&hﬂ&fmérhe*thé Pg8btdrierofhat e wdkd fog@Rdr Gh thel moti shaped

nprise a mxture. For instanc

mlqp%ggr ls n%tcm!;ﬁgh%"f mfcé?ﬁ{rlﬁb hHaE B &1%6‘@%8??% e carrler a
cullispieeceninicdvaned b @uttisphegSaplciaratriey. -In 2®eemjb(w¢rdent the

-mié)—g erl?eté z?tr is du'g%(gﬁ,pqeq%csr gl\gtjh%gé g?od%{%?%(? i H’Scérﬁ&ng I ﬁul@éph@r—

es et

‘mi€heamier! ntI Etl Engl, vol. 37, p926; Lum nex Corp

Austin TX, USA; -BCPb iosciences; Menopbead
Technol ogi es, Ghen

t he t
AyariaaroHlY g 46 dRpep el b 4309 e e fieg g} Prad eliral
po/'&l@ GhigioBgrtidrs ik NbetteB thahWisingesphasqe dsgs o einee sarse prigpiareers.
) C sin I
}glgbppltg%%pé (ﬂ‘dabq/c%% F% étﬂ%ra{hlébrg it {sc a%l%beoa&a? shalid? Yags
penetmtwttmrpormofmaesmquvetrletslmﬁgreandl he%? J%Efem‘id {pggsumably due to
snzcéoellghﬂ?tr?)r &Qgﬁir\ﬁfy ﬁr%sbﬁﬁﬁn'géﬁf |n¥n<ﬂ\flre§ "spﬁéiteﬂ tha@lol BXapss, the
ene % | @ c,;ol | agen-
DBy midewhale tﬁ@fg‘l’%ﬁﬁ"taf?oq ggh lgie FETT R e ngly,
the mcrocarrier nay be sel ected fromthe group
ln?ﬁ%g | St RS mgo E]olreep r%ﬁ)ée%%%{ctofﬁé?dsaarg ﬁ{bﬂa&@% fogether
with cmeauc avore @mltlsphleeelnmcrgpﬂnmrs G microcarrier,

Cul tispher-G microcarrier and a Cul tispher- S
mcrocarrier, an Informatrix mcrocarrier, a

FQVIS@fm%ﬁ@@'@emsctP@&a&'? neta DNA®Py an nicrocarrier, and a
M croporous MC microcarrier. Suitably , the charged
tag i s a spher such as phere that is about

Ingo eEﬂbof"g@Etsi 'ﬁegﬁ‘gaﬁﬁP &% em%h’e y;én‘ﬁ g?;ospher e may be a
carboxyl ate nodified (CM.) nicrosphere.

StemCells-

Stem cells are described in detail in Stem Cells: Scientific Progress and Future Research
Directions. Department of Health and Human Services. June 2001.
hitp://www.nih.gov/news/stemcell/scireport.htm. The contents of the report are herein
incorporated by reference.

There is still considerable debate about what constitutes a stem cell, however for the
purposes of this discussion a key characteristic is the ability to differentiate into a

different cell type. Examples of stem cells are given below.
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In a further embodinment, the tag is a rod-shaped
particle. Suitably, the rod-shaped tag is a nanow re.

wab@7/02320Wi re may conprise, consi st or consi stPCT/GB2006/003186

essentially of various netals - such as alum nium The
nanowi re may be coated with various netals - such as
silver and/or gold. Suitably, the nanowire is about
InMor less in dianeter and/or is about 10 mMor |ess
in length. The nanowire may be a nanow re as descri bed
ValidusSELBRC fhal Alve2Bden RsedlB/inddck {irRRL) difféontatioh 0§ lsiem icells

_a fturther aspect , there. i rovi ded . .
mc&@ﬁ;p lr?t@f)lﬁ gac#f nemq%lag{]lgrog\gh jﬁ(gora}/%(glﬁbv!\aﬁ%rr]eg orﬁtgk)iﬁ%;fepy proteins
(Bmagl)gmsws;_rﬂsst g’glrv_th feretba(bFBF ) ectivinds, tiansfoimmisg graivthyfactor beta-
W ubm I r .
1 BRETRET ol P BT AR BTRLRY Babitiner
intermiini3t (1Le3), ioferlewirab (IL-Ghgramiosyte amsioahags aaionk stinvipdIaTRS/or
| - Adv S, nEW
ydiokyanisolgh psazagylaipe.e digulim thwgid; hormene, s L1\ fogtgl calf
sehffdabams Habdelidd dré\ethrastbit (WEESH)] SteBiCRItiot, evasibtions in oxygen
Paraneters for the rod-shag d epart .cle. - 2 qqoas. tJ1e
con%aﬁlqneascor%pgg}eﬁ-gmer%qt@ ﬁ@f  INjeRTinaTias: é)agc]e% e’enve growthr
fa&ﬂtb QP@;@F),DCEAWTFQ {xﬁa’ti@@e cangthesionetoiicules apd silbstrates, amd others. In
enbodi nent, - ti.cal ' I
oS5 5 5 s B 57l QR e 684 £ e
méd.a% hifu!rjrﬁefalné(ammal t|§su_efho_awpam8tt¢sf ar elenigiraste 53t ke used sudirect
. . S I t ' ™
il ek e
to@Ad @rb\ﬁmlméqmﬂ-agba il A@afticalpeqefinert, ithat albise, vsiadombination, or
oo e | Gur G PR B B O 2, poroue

( _ narge neutral mcrocarrier.
The m crocarrier may conprise, consist or consi st

Foergfaﬁ%io%%lyurﬁ{s protein, cellulose, polyethylene,
) ass col | agen,

col I agen- gyl cose-ani nogl ycan and/or gel atin. The

Gmf.rﬁé B&id E)c%ﬁ: cHBYieS &alt B §FdviRHin fce® BlifuRLuieP Viiot® BSHdoNS @nd

o o o T S el S G, S5 sl

! d rer,

_ar fhbr hisedeith 6ihet edlerte réueh graup&ot tolsiseare Giferred to herein as
ceql] uCnritg.C %lrnha“?i%n %P g;el?ur%l r%z'af‘ Bg' g[:ﬁié%e[]j W QI&?H ill&g’ﬁ"ation, by growing-
cells as adherent cultures on solid substrates such.as carriers. If cell proliferation occurs
after seeding on the carriers, the daughter cells will attach on the same carrier-and form
part of the.same colony. In general, live adherent.cells. do not readily dissociate from
their growth substrate, and so the integrity of the cell colony persists despite any
mechanical manipulation of the carrier, agitation of the culture medium, or fransfer into
another tissue culture system. Similarly, if at any time multiple carriers are placed in the
same vessel (e.g. beads are pooled) then there will be no substantial transfer of cells

from one bead to another.

An important advantage of forming cell units on solid substrates is that the substrate —
and therefore the attached cells by reason of association - can be labelled as described
herein.
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an Informatrix mcrocarrier, a Mcrosphere
mcrocarrier, a Siran mcrocarrier, and a M croporous

wo/oriozertarri er. I n one enbodi ment, the m cr oPEr/GB2006/003186

that is used together vvitt})the rod- shaped m crocarrier
is a Cultispher mcrocarri®r - such as a Cul ti spher-G
m crocarrier, a Cultispher- GL m crocarrier or a
Cultispher-S mcrocarrier. In one enbodi nent, the
-microcarrier that is used -together with the

WhER gel%%@?%v\fn%n%ﬁ%ﬂ&rc%hf‘efs théy &n @Jﬂrédt&m&é suﬁpensnon culture A

m Grocarfri er ant ageous|y, it $ ol
congygPh @Grﬂlﬁﬁi ef HHB‘@'HQ tcﬁlbssorhﬁ@a% g ge- 'ﬁ d Eflepg t‘b 8? gugrocarrler ©
cult‘(ﬁ’ré:(fseé AiErodrfiericBll BRfutes Pritidiaes argi Metheqsh &ditioa AAL agdiabimirom

Amgﬁ?’nﬁrga%re%{%n%so fﬁ 3'4@ %?}. hXYe r{}?\r%rgv agala' ﬁ%s eﬂtu@ﬁ/ Qplléﬂger@é)
Midpsuaerer autburt$ erep oseelscoofmetrﬁe"yrﬁoc reotody jagd JntpeeroR rpr%%'etlon in

é sumably due to size. asymetry).
fer g@g g Y, th'e i nding of nanowires is better than,
for exarrpl e, the binding of mcrosphere tags and

As "tr?eSMg%all plopRrtids Ghcdrste brep@emrmnm it i empgitmcaiculate theotumber of

carg@rmﬂsgsz éQjaQ @%gﬁrﬂgrgt %? ﬁalg%%sy lﬁéyy %?\Zﬂll&? LQ %ﬁ%ﬁf’)m@u&s whichr

cafirbe noaately sveighedamd sobseqeenily drensrdsby q\rffa@lng gghql%d megiug. In-

adé){l\&al’l {h?%umlb% F{@qg iRNER a FitFodaftir ctupcaXbEWBRED Yut
yed tag. St em

( Stemcells are described in
andgarigid in Stem Cells: Scientific Progress and Future

Research Directions. Departnent of Health and Human
Ser vi ces.

Hemqs&ng/ PR/\WNF ﬁrwng%\/%'ﬁ év\grf)g%m%% aeﬁ?rlbgfi rhglgénr tor hberatio_Fhof labels
froRORii@otzsrians, tdnebe exsbievecaby dneymatis defedmsst of cglipyand/or by
dlgﬁﬁ{l H o e arr?g? %Sre' gl&tablglas Geasheehabine debate about

EONS It ut es tem cel however for the purposes
of this discussi on a key character| stic is the ability

sgg‘aréiioiqfcﬁf@ﬁf}&ﬁeadenécpcal whifsf erent cel|l type. Exanples
of stem cellTs are given below Various factors that

have been used to induce directed differentiation of
In Sit fanhet elshext,i the pregent invettionairevidesi improsed hetheds fog theyeraration
of ftaaclgcétf%m {ihils (eQ QRE WIR' BRPREH GitPFREGRERRrs).

Advaritageously, when-the tags are separated in accordance with the methods described
herein, they are obtained in an intact state such that the unique parameters of each tag
can be measured faithfully.

Advantageously, when the tags are separated -in order to be analysed by an -optical
method - such as by microscopy - they are furthermore obtained in close proximity to
each -other such that the they can be imaged conveniently (eg. using just one or two
image fields).

In one aspect, there is provided a method for separating a complex comprising a
microcarrier and a tag, comprising the step of contacting said complex with a protease,

wherein said microcarrier comprises, consists or consists essentially of protein.
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(BMPs), basic fibroblast gromh factor (bFGF),

activin-A, transformng gromh factor beta- 1 (TFG
wh2dy/022epat ocyte grow h factor, nerve growth PEDGBR06/003186

soni ¢ hedgehog (SHH), int e£(+ euki n- 3 (IL-3),

interleukin-6 (I1L-6), granul ocyte macrophage col ony

stimul ating factor (GW CSF), erythropoieti n VI tamn

D3, dexanet hasone, b-nercaptoethanol, buty
Sultgtil, divey misresaiTier COMARSEE NSt O CONISES efsﬁgm"v r?f C?'l’ﬁ?'b?'ad’or
gel3GF DB dsTBLultisgher micRbaver (é@' 4 CEIEMphB’r -G\rAisoUAreEr, a Cultispher-

endot hel i al gr owt hé%act or steel factor,

GlygipfoseighRnd HUESRIGER TUGREA atl on, ascorbic acid,
b- gl ycer ophosphat e, nicotinam de, pI atel et derived

Thgngfo 440 A6 Ve dp(‘(g%ﬁg%e K.% Sl tgﬁ@ﬁdggﬁsanﬁﬁlr bagiilesi on

ecu es-an rat Inaddition to
these defined factors, it is likely that undefined

If % Lr &L is PHSIingse }Q‘i’r@ﬂ ih 's@r‘ﬁ@@rﬂﬂéﬂlhiéntshuﬂﬁﬂs@ﬂld amnaniadnt of

t1 ssue honogenat es, ant .extra a us
abap e G bR G G- Y- R ST O e e gl gt Rior dteas
abbitarDtacomAiicen Suiftaliiy) eisecamiked is centaciad wile the prelpass iglagvolume

act i e fract| ons or even pure components w th high
OfEB‘f“e)é r4%¥ese factors can be added to the grow h

medi um used in a particul ar experinent, either alone,

in %rfuhmerca% tnﬁElleoiQ rShdeli Aedlsd f&%@p&é%ra \Sﬂhﬁll@x b(Smprlsmg a

ruci al eri mentalLresult. Formation, of
m'Q'iﬁ’iCWéerG"oi!ﬁB 35F acRARUS BUSTCaE(ST oris§ t@%nC‘BEprEF‘gmme Sﬁep of
cofblingGdald dbhdldxwl@racidar i ous conditions and the

col ony=can | argely maintain-fts integrity under

various conditions, when disturbed,. -and when m xed
Sukiably, ttcheicramltieni tes. a Det khajgo@pd . DAY COMERASes CoRyiel -or consist

essgrttgw %&I@o&e r w‘ég bi e‘lélmpﬁeS {he’: rﬁchB%Eiri@F] m@f be &l Cytopore

e acﬁl eved of | ustration, by
MigFOsH iRk~ %léﬂhl% '%%%@H‘é’?@ﬁ?'creﬁﬁ"ﬂ% es on solid substrates
such as carriers. If cell proli feratl on occurs after

seedi ng on the ca r|ers t he da te
InSOMRHTMAYINEGTES: dAG A9 ArSPRF™ ant! E ot Fnz'alcr%ph%ret tuat comprises,
caheikBvy corsistgessentilly of golyetyzdber ent - ceI | s- do not
readily dissociate fromtheir growth substrate, and so

the integrity of the cell col on% persists deng{l)vlte any
Inrseis £ribedimentsnihg s pdef-gTarethrartigy r SEFN asHIMen of

the culture nedium or transfer into another tissue
culture syste

Vekes ety rieveaed e foarelan B p8kah g s Ry 25 goe
(0 Bly@rdhdidtienadich @nd/omidiphude acid) sulssdiamt hypbchlerie aheé/pr 6¢diﬂm
hﬁﬁéxlid% in addition to other reagents — such as trypsin-EDTA, cellulase, proteinase K,

and sodum-chloride-(eg. 5M sodium chloride).

In some embodiments, the reagent is hydrochloric acid, preferably 37% hydrochloric acid
(about 12 M).

In some embodiments, the reagent is sodium hypochlorite.

In some embodiments, the reagent is a protease.
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fromone bead to another. An inportant advantage of
formng cell units on solid substrates is that the

waewserde - and therefore the attached cel |l s PyT/GB2a®6/003186

of association - can be |apelled as descri bed

herei n. When cells are grown on snaller carriers they

can be treated as a suspension culture. A common

nmet hod of growing cells on small carrlers is referred
In sanesembridiprenisa theireagepbis|a REQIPIPRRe-(see ' M crocarri er

cell culture , Pr|n0|ples and Methods', Edition AA

R LR
clelt Surfacar suchrasaudldssmaisroacape siided Thimatiows icaivepienioimaging in situ
Wthn b 8*? %saghﬁéf r@nsﬁgpductlon in fermenters of up

res sical properties of carriers
are well known it is easy to cal cul ate the nunber of

suf@dy, 1 RE %uHac@ed isl ey @d(@ﬁivbﬂethb spl¥Ringasfr & diggidnEyntdiréng the
aval | abl e dried produ whi.ch .can be accurately

'WW@WﬁW§db”ﬁﬁam§U5§@dU@HPW?"%Fﬁﬂﬁ?%a38?1SMBIIlng in

liquid nmedium Inaddition the nunber of cells used to

Slkl}gt% }aér’l Gralficfd RCRL fifgggtia{f utd \Hésﬁr’v\lﬁ& g0 d@ﬁ 1R 46 Cko Qo RN Shy

rvestln e mcrocarrjers
tradesof mdgisth- arsy asisalts and anpkﬁé#tathe@'rfme in grRipigat YQlyme of liquid

n1crocarr|ers can be achi eved by enzynatlc det achment
cells, and/or by di gesti on arr
SuphY.teairecas it Bederararie GRRR b ey &g and
to bl thahadslte theamtfhca, thiut prevantmg fdisperisalr  as pect t he
present invention provides inproved nmethods for the
separation of tags fromcell units (eg. cell units
In ©atep tosoaerg out mivravaciendigestior insg mmda/lafntua@e pigrgbly less than Sul

when-th S are ed. i ord
R D AT OE PO A At B ooeiesye B BTB5 B ughifed s
|ntact state such that the uni que paranmeters of each
can be a red f |thfu J Yor
i St ol osel 8 4tisten, BENG ST M YoropteR. e
pro‘getassecsﬁlutmuiﬂydlcallygiﬂphnw tireciv @nte ieofsipd micrresyrigs: @nd placed
in tilﬂsr h&l}‘? E Pbbﬁéenﬁg rhl[?roEérﬁé@ KBV SisEBed (E\@Jcﬁﬂ%cﬁb -60rhiRg) the
at t% can_be |1 maged conyeni en&e‘g/ $g %
slnggs B Jaraved femy ,thet hgmidified. box o check for complete digestion. The
protease solution is evaporated and complete drying of the released tags onto the slide-
is provided for to ailow the tags to-be analysed.

In some embadiments, the digestion of the one or more microcarriers is-carried out ina
microcentrifuge or PCR tube such as those manufactured by Eppendorf. The interior of
the tubes may be treated to prevent the tags from adhering to it once they are liberated
from the microcarriers.

In some embodiments, the tubes are placed in a PCR machine allowing for precise

temperature control.

In some embodiments, the PCR machine operates a heated lid, allowing for use of

minimal volumes of liquid.
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image fields). In one aspect, there is provided a

nmet hod for separating a conplex conprising a
wor@rozReTi er and a tag, conprising the step OPCT/GB2006/003186

contacting said conplex Wty a protease, wherein said

m crocarrier conprises, consists or consists

essentlally of protein.Suitably, the mcrocarrier

ri ses, consists or consists essenti al of .

Seigp VaBRae the Qne Pr geteApghNaveshreR sqeargiegfiop %%rfr‘s@ unif(s) and the
tagisy,r ORALKF hidke Grﬁﬂ;esaofﬁuétta@(phafayGJdrbBlbmedir(uiueg,,foua example, a
m}%lfolcstfépi Fer%ﬁr'éig%. 8 rlrgé: ae{ 4 ethr%ﬁ%eg%nl IB egd?tléeJete$mln}e one or more
mBWﬁ§KﬁﬂKﬂﬂBrnD|ySIn and/or caspase. If the protease is

protei nase K then in sone enbodinents it is used in

an anmount of about O. nore. Sujtably, th
Inasivphenaspect dBere aﬁ;@'&lpww aw&ﬁtf&dﬁae'eew@fwrtgrorﬁ°f|f%%% fags that
ar@hﬂiﬂéméﬁﬁoﬁ@btﬁhé&é @&%m Gid belloye célhemcsoemhmsmgsthe steps of: (a)

can

se&larqtlggi ugltntis)fﬁhr?i tger, Qaggss@ otq? i Vo n%—‘)I S”Frrgl(rabevll %g%%‘ oﬁhmag(s)
(%Ebmwga)mlcmpmlcatppmgq@) @odﬁ)@nalmqﬂwe ivaggs do determine one or

mg}ecifegtﬁf%rsrdf e 1ag. Sgﬁltébﬁls tl“% d?l‘érd? %rmééf&é‘@éfrthee fag- m%npe @sed to

rising cont actlng sa
d%%mm%@%&" ediufeafﬁjftyry qf Hee ?ﬁ"c,%@mm dphichfhe egﬁé%& Hgrivgd or
oltgifledray conpri se, consi st or consist essentially .of
cel lulose. Thus, by way of exanple, the nicrocarrier
nay be a Cytopore m crocarrier - such.as is a Cytopore
@mi pyiad al cultyne of gells enbodi ments, the tag_is a
sphere - such as a n1crosphere _ that conpri ses,
consi sts or consists essentially of polystyrene. In
S ts, the tag is a rod-shaped particle -
such as a nanomﬁre Various reagents nay be used for

Figging gt st BFescher oL ARG R Rhnie S BEsarppine
mtbldleulssltwcpdiuﬂel oonn!nhcnlsaareablm celbwti cxmstih;i@lir @xéabdy handled unit that
cénl'pﬁ‘]% te%(é?ﬁea B 9L h%Rd%y Bﬁ@éﬂedﬁ&ﬁ'e 8 s29n ta[;é/d?één'ae ﬁntp-%e Ivf)resent

ase rot el nase - , um chlorid
mgemoume:ﬂmrerwr@é)are lyﬁ'celtyneéomwv FENERg callpdn mecgfg”@mer pylture,
ahy O Enerdelt UAR, €bll Groed, edcidmhyardi7 feddy leOgdel Ohlefchatdedbly. A

pgr%gqur}y ellecié\ﬂt'method for sampling a large number of cell culture conditions is

referred to as Combinatorial Cell Culture or split-pool-cell culture and in one embodiment
involves the serial subdividing and combining of groups of cell units in order to sample
multiple combinatiens of cell culture conditions. In one aspect of the invention the
method operates -by taking an initial starter culture (or different starter cultures) of cell
unitsl divided into- X; number of aliquots -each containing multiple beads
(groups/colonies/carriers) which are grown separately under different culture conditions.
Following cell cuiture for a given time, the cell units can be peeled by combining and
mixing the beads from the different aliquots. This pool can be split again into X, number
of aliquots, each of which is cultured under different conditions for a period of time, and
subsequently also pooled. This iterative procedure of splitting, culturing and pooling (or
pooling, splitting and culturing; depending on where one enters the cycle) cell units
allows systematic sampling of many different combinations of cell culture conditions. The

complexity of the experiment, or in other words the number of different combinations of
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In some enbodi ments, the reagent is sodium
hypochlorite. In sone enbodi nents, the reagent is a

w@e@rez2e7 | n some enbodi ments, the reagent i s BCT/GB2006/003186

protei nase K Suitably, thg digestion of the one or
nore mcrocarriers is carried out on an optically

clear surface - such as a glass nicroscope slide. This
all ows convenient im in in situ which

ceuacmwmcaqﬁm tentechs Qa8 IaIPTOACH Q5dhe nusthep aiﬂ"?ﬁeftt frgnditions

X4 ‘%Quk BACE §ar¥|;5l§@51eé’ach QoudeNBmRt thithtRe %téb&ﬂ@bﬂmlgm‘ll tide cell units
qui d "cont ai nj n

A e T s
arenpcﬁ)lesaC@rnr hewe Shd sarhe effatt. &8¢ éntemtiop thersfoes einhodikssa innber of

rel%la %lrp% sr %fm&gter%ggca Iy as%%‘?)hr%f nﬁ(ﬁtﬂjﬁéﬁ rBfoff?h'%i{aﬁ’cfnss’ 8t tcall Qﬁhﬁure

surface I n volunme of liquid

cor@mohab!hyre aroups ofieellapis arg hﬁ'é(&%fe'd bul. achi eve conpl ete
dehydration of the microcarriers and to adhere t he
tags to the surface, thus event

Regardleps 10h tlaed,pfe}plsedmnr}e{ g} g@ re éilweEﬁ g Stqe cu lhre conal‘uons is
safiplBdl BRthis/@kaieethe proetdirais| efficieatsedahssmbitiple a;altlummcgn share a

mnﬁlrgev}cegereﬁ,e\ﬁl)(ere ?he@ DA gt‘u][e% Lmdgr ldgk'trcap&cgﬁﬁlt)h§ Rinki $t-can be carried

hum n nbodi nent s,
out tdirg. oilyyedew @nlturg vesshls &) agy g/s- H@edﬁ'@ THMbgppleculture vessels in

us%’ | SEE@%Q& thel h@n@éroc;fee%ﬁtesa‘iﬁﬂléﬂé thﬂaeresbtydﬂé @@l principle of this

rectl fot
raspaRBdePem e R S OLAES (e e Pl fPun as
cotmBingtohlSshemictsl), (Whichi saaipley =B(poSsibie mejnbirators| rpfdlg[ga@rbptween
onl G By Bk PP Bl I bl Cufasels iy, Ocor
Unéneesity Patssd 26000 Hicapl %mﬂdﬁwqﬁj Sitlit-pord cplbpulliEsePnbg Jepeated
ov8P5r%, Bf}{jbér' 6fq'3hr§1$P5|%Vh Hurhi®dr drcconbitiony édmebd a@ﬁpleam b&ch

g ShiongedheyERISE &1 B (PLoariaB aediin i o) Eogreater

thzm of %@@t fol ﬂneg%?mr RERiferd® nditioras sarwek onemall setnds.eand
endor e, i nt f

IBE @Qﬁéﬁf ?qj{gm? 8f seqfur% c%fn 8% to{alﬂg z{nﬁgﬁ? ﬁ%ﬁgﬁ% -t ﬁ'\@re

witibe-dt ildzst atedelf umhtrlahbasrbm@#ﬂﬁdea@ordm tg gh of f the various

coﬁ‘ﬂ?‘n H&%E&tcﬁﬂturterl%n@‘ hﬂ?\%ssaﬁ{p%dFHyQEé‘éxbéhnﬂanP@lecﬂﬂa can be

preci se tenperature_con

use it g@rﬁ%mggowtl@ ﬁédlﬁ%ﬁﬁ‘ltﬁﬁ%?%lt@%fl)&tﬁgg c%’ tH%edtOé@qn%écency of
bl&h&l@dﬁ!lé‘ﬁroﬁ@étloti%@g odroduction of erythropoeitin or interferon) by any celt type..

Because the procedure is iterative, it is ideally suited to testing multistep tissue culture
protocols - for instance those described above in connection with. stem cell
differentiation. The variables which can be.sampted using this technigue include cell
type,-cell grouping (e.g. microcarrier culture, cell-ercapsulation, whole organism), growth
substrate (e.g. fibronectin on microcarrier), duration of cell culture round, temperature,
different culture media (including different concentrations of constituents), growth factors,
conditioned media, co-culture with various cell types (e.g. feeder cells), animal or plant
extracts, drugs, other synthetic chemicals, infection with viruses (incl. transgenic
viruses), addition of transgenes, addition of antisense or anti-gene molecules (e.g. RNA,
triple helix), sensory inputs (in the case of organisms), electrical, light, or red-ox stimuii
and others.
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m ni mal vol unmes of |iquid. Suitably, once the one or
nore tags have been separated fromthe cell unit(s)

w@pe70kR91 ag(s), one or nore images of the tagPCl/GBag6/003186

be obtained (using, for exﬁpple a m croscopic

techni que). The inages may then be anal ysed to

determ ne one or nore features of the tag. In a

further aspect, there is also provided a nethod for
Splitieplit ce culfyrane or nore tags that are obtai ned or

obt ai nable fromone or nore cell units conprising t he

steps of: (a) separating the cell 3 q
The aypese of(RsTfommeg Fpiit-REC! BFreesses 9B el Fwﬁdéz Sﬁtec"i'?é'cﬁ ¥ Gregse
thds8 %o JJ}SreU&!THQd %ombmémﬁucafp(t@dtua@wnnmumsorasmne(dc)] the art will

coffNeIR ey SHare T arays o AETBE TG o L fich BbiEsol
prdcagsesmyd variatives theceof dt ie wnﬂlmmle theieftyedisapasing) FRIt-BPIE poegsses.
A gplltg[g% gpo%legds Hv%ol%sc‘)sug dividig 'g%hpt &ecélla.%@)at"!@a%t dakd, idthout

sertal culture of cells
int@ening pesding eftall uBits-t i erdit-pRjit RiCRESSER AIe YseHoyer a Iarge number of

ro&rﬁ@rtﬁé GfnBEH of s@bé}é@%‘aﬁfble@ 1@ labe gEHetatdd insrebswst dxpomantially. In

g ol BOPRa e ST ePPRUES dhe Lautly HE Sae v fRr o
roﬂidmatplaﬁam e sopkisticabatl sample tiegking systehs. C'éutq advantage of sph’t-spht
steps uld tH%te(gﬁgggéeﬂttinﬂQ gre rlo?c&%ﬂd?ﬁ‘%%s%l@rﬂo E«Jéb?e@'t@ﬁﬁﬁ% s of the

rnventio roupli ngs aré typica roduc?
vagpusdeh gnitsetased pmt r@?' prejhisforg: ug?fﬂﬁegue“élg aPiRell slgpsgan be
use&hd dé{ﬁbé if éﬁ%r{lcﬂr%bllp culefy @fmmtnam& reﬁﬁﬁdlb&r fer apegiven cellular

i nter rt I
rechen P GoR T ek R e Blre ety boeT s ¢ one 1 s

referred to as Conbinatorial Cell Culture or
P:%Bé' mlgg@‘ otgc%lg culture and in one enbodi nent
ial subdividing and conbining of
groups of cell unlts in order to sanple multiple
THOIRIRGLh@BSp&iing 8f belCukits Hfa@ bécdbdbmplﬁﬁéd tdtaily .rém@mly or may

aspect of th
foluR PrRgoiART Pk SIS I dfe i PP Fostegmdomly, the
s@te’@bﬁcﬁf of@d;ﬂ'{ant @ unid inte edyl groum B@oﬂpl‘ed@teﬂmm&ﬁ @-profudiced in any

w?yg TJO rlqg (rﬁsuh HUDk E*@% P%%S&ntg 91\%#1 isp Qn@&glltdnﬁlhgs_pg‘é\%iposed to

oni es/ lers are grown sep arate%
eam@éme@pséﬂm eernbigaflons pkcel 6wt e mﬁﬁglonq:gufr eRigoeaus|to employ

a QéeréHJlrETLgnt?ne?;ofaceﬂ:jMﬁﬁ thar e o€ nGMbbr bNtdhbieatidndef poiblcaltire
I ni an
conditions that a?e being tested. Under certain circumstances it is therefore

advantageous to split and/or pool cell units according to a predetermined protocol, the
overall effect being that adventitious duplications or omissions of combinations -are
prevented. Predetermined -handling of cell units can. be optionally planned’ in-advance
and logged on a spreadsheet or computer programme, and splitting and/or pooling
operations executed using automated protocols, for instance robotics. Labelling of cell
units (see below) can be by any of a number of means, for instance labelling by RFID,
optical tagging or spatial encoding. Robotic devices capable of determining the identity of
a sample, and therefore partitioning the samples according to a predetermined protocol,
have been described (see ‘Combinatorial Chemistry, A practical Approach’, Oxford
University Press (2000), Ed H. Fenniri). Alternatively, standard laboratory liquid handling
and/or tissue culture robotics (for example such as manufactured by: Beckman Coulter
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m xi ng the beads fromthe different aliquots. This

pool can be split again into X2 nunber of aliquots,
wea@h/oef29whi ch is cul tured under different conPCT/GBR®6/003186

for a period of tinme, and %ybsequently al so pool ed.

This iterative procedure of splitting, culturing and

pooling (or pooling, splitting and cul turing;

dependi ng on where one enters the cyclf‘l%i,cell Pnits ,
IncalFuliartons G&t EheAutomation PRRBersi.RMpicR; PR isRepable of spatially
en&AHRY & IdeRE oFhulfsté baripibs BfiofGaBIAY { re@BSing dhtanslocating these

conplexity of the experinment, or in other words the
acRIAR IO REP-PRERMENEHRORE NI nati ons of cel | cul ture

conditions tested, is equal to the product of the

nunber of diff i dions (X1 x X2 X ...X n)
Aﬂ?ﬁ%—%‘ﬂ’#ﬁ@%’@%ﬂ?gﬁ?ﬂm Ste that the step of pooling

all the cell units prior to a subsequent split can be

Foﬁ&v&i:‘ei Qgéh rou tﬁ\c%ﬁ chlmrﬁgﬁc%ﬁeﬁa ibdHel SHmBEEaburls, $8ldell units

uni are poo can e the sane effect. The
cai e shveiog fo oltsenve ROy GenBRMIREBToRSST G2y VS Bely afpeted by the
tis8RS RGS cphdifonst emat i cal Iy sanpling mul tiple
conmbi nations of cell culture conditions where groups
of cell units are handled in bul k. Regardl ess of the
Trﬁriﬁ\d@{nﬁﬁq WRANYAI bé rurnlr\bﬂ .cébscabed_‘ bli wey sf Eyanales; sthichcark trosast to
conditions is s ed.. i.S. I re
SeBRrP PRt B ATAETHat L e S Cariiy SACHEVRBR dhd o not
intehdegll i amesaeb Jimittterssopdefitharingentiont ur ed under i denti cal
conditions, and -it -can be carried out using only a
few culture vessels at any one. tinme (the nunber of
Exampleg e vessels in use is equal to the nunber of split
sanples). In many respects the principle of this
:g%gﬁggure resenbl es that of split synthesis of |arge
E al libraries (known as conbinatorial chem stry),
whi ch sanples all possible conbinations of |inkage
Wee em-cal A di LQck groups (see for
B’?@aﬁ%ﬁ@ aﬁ%o@bcﬁﬁgﬁf%r idarﬂic%%gﬂl!egt ry-, Oxford University
Press (2000), Hicham Fenniri (Editor)). Split-pool
FIG&Jeécgﬁ‘tJ hﬁdﬁ%s%hé‘@@ ta§$). &P Erhgsl (Ijab\i edre attyptavidirdoeatedfand so the
rounds, and any n er C itio o 7 .
CURRPERETaRAIE G oG DRUTTAES L6 Bftls PATR, Bline tuo
diribg tieotaurdesd @ dpiitaiel expetimest. G&EhplessHpplisd gneandarethidiated in
A& A &k Ql¥er € PRAUIbAY) Bnd aRCEGk.
o oas Sl P, S R e R et
Theylare theh rigsedseverpldimesdn $fprilg Pg§ndom y, iUa expected
that there will be at |east one cell unit thafThas
been cul tured according to each of the various

EX@mPlefat i ons of culture conditions sanmpled- by the
experinment. This procedure can be

Biotinylation reagent:

The biotinylation reagent, Biotinamidohexanoyl-6-amino-hexanoic acid N-
hydroxysuccinimide ester (Sigma B3295 10mg) is used. 10mg of the reagent is
dissolved in 400pl dimethylformamide (DMF) and added to 5ml settled volume of
hydrated CSG (5ml settled volume in 50ml tube) and mixed well by gentle pipetting
(0.1% viv BSA/PBS is pipetted up/down into the pipette tips beforehand to prevent
sticking of CSG to the inside surface of the tips).
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used to sanple growh or differentiation conditions

for any cell type, or the efficiency of bionolecule
w@e@duezdon (e.g. production of erythrspoeiti nPOI/GB2006/003186

interferon) by any celrtyg%. Because the procedure is

iterative, it is ideally suited to testing nultistep

tissue culture protocols - for instance those

descri bed above in connection with stem cel

differentiation. The vari abl es which can be_ sanpl ed

Th% YidtdlyibEtrS rda8EMNis GdiBwbd b Udcube® with ytae, CS@ | dvemight it mgom
e.g. mcrocarrier cultu

re,..cell-encapsul at.ion, ..
terpeizaie dore Gl Fnseih SPHE SR toge TP pres i Disy i Rlafont
(rin@ing liDgarfor&d ih,a Sbetl &ibe ovith dfie C8E|being|atlowes tosettiel between rinses
e ature L ff cul ture nedia (including
anéj?%@[%srﬂrat&dgr@téﬁtv%é I dhs of constituents), growth
factors, conditioned nmedia, co-culture with various

Thé BlokinfI#BE T5Carg nolvGBASI fof B4d M)an @peiiMbntOIThBY ard stored under
extracts, drugs, other ﬁé éhetlc chen1c§ls. HnﬂFﬁkg%Ebn
stefjlergendifionssia @ Khpye polupe 9 6 Ang thA Qe ipion i MiEeoR
is ddlURRGIEP&RRd oadbls vblome ahd dt drg emse ob CS&radded éntbe tube initially
nol ecul .es - ' riple helix), sensory inputs
(ty?'Fﬂ'yt“ﬁehacygé@xg?s%r'l}ggr?f"@rrs) , electrical, light, or
red-ox stimuli and others.Split-split cell culture The
ExBIpROS € of performng split-pool processes on cell
units is to systematically expose these to a
pre-defined conbination of conditions. The person
Tagliihg hRthdds irt Wslls and colirhs concei ve of nany different
neans of achieving this outcone. In addition to
split-pool processes and variations thereof, it is
Afteothielvabdihg otP$@ fitly EQicetsu thsiflugreseant tags grq addse &rieg saeh stage
in §‘§+ :sfpﬂtﬁcli%{ol IRHOCETS follNRhy BfctBP tirViadhing biotayiaep C©SG with

s at least twice, without intervening pooling

strgptayidintcogierfags iq ysedp| j t -spl it processes are used over

a | arge nunber of rounds, the nunber of separate
sanpl es that ar ner : ' c ) td & H Rell
ek pe PORAEIT PE el LOREFS FRnBXBPPIO] dif dac
therafotaratcasures 2om x @sranpepicaty ensewel will gaskai 700 CSG/ES cell
confikt orm and sophi sticated sanpl e tracking systemns.
e advantage of-spllt-split steps is that (since cel

units are not conbined) it is possible to segregate
THd MRABESN Mgst 416 aud@di to s Wl 4t dikicwe-doasatration dftegsiCI@l The

culture histo Conseque bk - iy t: .
T T )
aridthérethp ovheleliixé disbis titey togaciate cisist gpract of ibe £86 apddags.

therefore used to deduce the culture history of cel

units. _
The dish-is-placed in a 37°C incubator for approximately 1hr and then placed flat_until the

next stage of the split-pool experiment.
Example 4
Washing methods and sieving

The contents of the wells which have received the same treatment are gently pooled
together and washed through a 70um sieve. The CSG are larger than 70pm and are
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Predet erm ned-protocols The -splitting and/or pooling
of cell units may be acconplished totally randomy or

worego7fed2bow a predeterm ned protocol. Were cePCT/GBRG0S/003186

are split and/or pool ed ragpon1y, the segregation of a
given cell unit into any group is not predeterm ned or
prejudiced in any way. In orderto_result in a
hi gh. probability that at | east one uni t -
caeghp i siaye I@fre@heA@a@'giabYOéure%ﬁfgp%%t(ﬁy@ﬁ%'yéﬂ‘ déwashed
thr@&ﬁﬁ Méeslé‘?/@rtglrém&iésunbbhnd FuGeycnt ageand the siewlsoiierminverted

ang 5B s v gy vpli Gieeleelie el PhaB S ool ng

tested. Under certain circunstances it is therefore

Th?dc\éﬂl'ehégog%tﬂ%éllg cﬁgtjaanng Hiter chﬁﬁ’é c6iditiond 'Hré Waﬁ%osfegéraﬁaly

erm ne he overal | fect belng

befdﬁ%\belmimm tpgesoRy paaqdp ﬁ%‘ﬁ*ﬂgé‘?@h%Pe’% FRuSd |°6H§tU@rC°"d'“°“S
conbi nations -are prevented. Predeterm ned handling of
cell units can. be optionally planned in -advance and

Eﬂﬁﬂﬁﬁe on a spreadsheet or conputer programe, and
splitting and/ or pooling operations executed using

{w@%%ggﬁ%gg%gbgkyégégg for instance robotics. Labelling

bel ow) can be by any of a nunber of
nmeans, for instance |labelling by RFID, optical tagging

Tl'%rfton ﬁ‘]letff%tﬂﬁ QfH gﬂadtﬁ:&iﬁé%i hedats @ﬁoﬁt@ﬁ:‘lﬁ{yﬁs@f the attached
etermnin e | en a er
flugegseent i Eéﬁﬁ’ig%g ges 3?@3 023 FrEgeL er%n[r(SB 1 oon

Cyndspnir@zen‘cseave been descri bed (see ' Corrbl nat ori al
Chemi stry, A practical Approach', Oxford University
Press (2000), Ed H Fenniri). Alternatively, standard

{a)@BGratory liquid handling and/or tissue culture
robotics (for exarrpl e such as manufactured by: Beckman

S P oL S B L O e o
glhshetibingd, s 4madiltriigrbtitresiatps esultsnio cohplatédligegtion &ty CHG bead
WIS[SE) ere%gg? lﬂ?ec ﬁng%eﬁg] %83%%9{ g% rﬁqa(l;to IQEE: eémifﬁg typlcally

arati on 0 ce uni t
cdruiétewithig 28 ains ansueiflusresset rtagéamrue@amd? thefrreipingse k Csolution

lnGQTnitéW qufP\HUpﬁéctﬁétlth# BboindsB &, &@h ho WBiriren@RBrEEto the tags-or
to observe any given cellular process that may
thﬁ‘&f}'éor%éﬂcea(ﬁ?%g'@%r&% the tissue culture conditions.

The invention will now be further -described by. way
(b?Cytop nBI es, which are neant to

Incubation-of cytopore 2 microcarriers (made from eellulose)-in 37% HCl (~12M) results

-in complete digestion of the microcarrier within 90 minutes whilst leaving: the attached

coloured Duke tags intact. As with the CSG, the tags remain in the digestion medium

indefinitely, without inactivation and with no detrimental effect to the tags (see Figure 4).

Example 6

Flowchart
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serve to assist one of ordinary skill in the art in
carrying out the invention and are not intended in any

woy7ozs2bT mt the scope of the invention. ExanptEEB2006/003186

Exanpl e 1 Biotin-conjugati 98 of Cultispher-G
m crocarriers Fluorescent m crospheres (tags) from
Bangs | abs are streptavidin-coated and so the

Cultispher-G mcrocarriers (CSG are B
A snrersishead istpiepared whigh Bramingrgaet inPAEAISNR % @ \ﬁ@ E\i%*ém'“e) and
Stﬁrﬂ#ér RS% Qén@flt&&éédempqmbreemeél igertie flévaBadrshowupipl Figde 5 is
nd ar Xge t
sop T NG et B0 Bs P LFEn BBl
andFLoodsasred 3 Withduaeseendech Frar thieeysteevibe inal thigrdecisions
fm@’,i g;{qegga ?§wul l.\Ro&gpi otinyl ation reagent The

. nyla eagent,
Bi ot i nam dohexanoyl - 6- am no- hexanoi ¢ aci d

TN"%feﬁ?(c\é‘hUéﬁjltnh @tébfreﬂﬁrﬁfg l(nﬁiegﬁﬂiad B&@&nl@ﬁ@entlﬁesu gad latter
en

caalq?glferhtfe glPerﬁ%n% efor( méyvg?iam g§ 8rqsrs,ﬁmln00{rfe?t gd such that a

low cfluonsecing tény ¢ aleeiiie@SEH péing bott VEdandobiarfise ipesigni Another

xééﬁ?ﬁé%%uma&gﬁj V\\ﬁ I t@%ﬁ dgl‘ﬂmﬁtalssoo@dt tabi B .6&m¥|e{9 ¥4 ¥ne by an
|sp|pe Into t ette

‘Oyting megssmeug & lm‘é‘m t'glﬁtn%%uqijh%ﬁa@%&@ pe{ing. ngﬁ‘i’jté’"a' IF/

Aﬁly %ﬁ@@@uﬂfr flirft@orld RS bE&Eudel & fidplpaduch Dotite g iCalis.
allowed to incubate with the CSG overni ght at room

tenperature before several rinses in sterile PBS to
Ari gitepvtiveftaesartbouwd exaniag the Fiucesatamt 4 ¢arials isugh that the final ‘No’

dé%?sion? fgﬁd?é\ﬁgs 3 A MIP%{?}OPMJ mteﬁrlgﬁat% B&iHY Rb! \fé\’t\@g fdrGhe

eén Tl nses car e spiration with a

relexantsizp tagrareses fasthiin icktecl TRiesptam ﬁm@ P gyt NGt tag Smaiping

urg%br?ﬁffe{aﬁf |t§T§Eé and/BehordsBerice Qloesl nbﬁbﬁ%ﬂsﬂnt@g@dhdﬂﬂed ranges. There
ons wn, Vo nd..t

Wil gRE b ol GRS eI GHE ) 4 RS s Peptiviog fow

inf@Asitylthgs or@bumasagdesdwhedjagoverass of CSG added to the

tube initially (typically we have 2000 GSG in 100mM)
Exanpl e 3
Example 7

ES Cell Differentiation using Combinatorial Cell Culture and deconvolution of results
using labeling methods

In Combinatorial Cell Culture, ES cell colonies grown on microscopic beads are shuffled
through multiple combinations of growth conditions using random split-pool methedology
accempanied by concomitant labeling: At the end of the- process, any beads bearing
differentiated progeny are identified and isolated; and the associated tags are analysed
to deduce the cell culture history.

An example of this process is described using haematopoietic differentiation of mouse
ES cells as a model system. The developmental roadmap to haematopoiesis is relatively
well charted, and many of the recombinant growth factors that influence cell fate are
known and readily available, nevertheless directed differentiation reported in the
literature has used materials and methods (embryoid bodies; semisolid culture media;
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Taggi ng nethods in wells and colums After the seeding
of CSGwth ES cells, the fluorescent tags are .added

W eooage2ench stage in the split-pool matrix. TPET/GB2006/003186
foll owing nmethod for tagging biotinylated CSG with
streptavidin-coated tags is used. The experinents
are-conducted Tn a-5x5 well (10cm x 10cn)-cell

cul ture dish (each well ther efor neasur es
supplsmeatafion W@h%"'ﬂﬂé'l feryip) Yigh Ateas 0‘3@6‘3(%@‘@% H‘Efyii &
wé Pl s@q@t&.to dinendté usmEibe erpdringsial pm\&ra)ﬂthﬁeduewmedhhlquwel I
at a known-concentration of tagsVCSG The m xture is
gently pipetted to m x (using 0.1% BSA/ PBS-treated
Int papiicutap werset evitto diffetsiatiaig)mause EShesls tih thewnenasysxanafirephage
(n#o?noﬁuc!léaﬁ%‘gh%q%s%é)%bégfe% HRrdohGS & B, Rétuﬁeh@eﬁﬁ%m 2005

in. a 370G i ncubat or

5: 49919641 Rataupy thﬁﬂasah‘?én f ‘Fﬂéﬁﬁt% LT 17 V9 3G treC?‘f?& g ppssible
toS t;a&ge o6 a tsiapls Flidtions) Gdcremnpi | theve! cellExizspd eond phebytogs of
fi ec{ réd sieving The contents of the wells which
lﬁ’é?fg? eiV&d the sanme treatment are gently pool ed

t oget her and washed through a 70mm si eve. The CSG are
vb@HIEbnd RefhodOMm and arecaught in the sieve (see
Figure Z2). A mninmal volunme of PBS (typically 5m) is
washed t hrough the sieve to renove unbound,

Rbigeprsescent tags and the sieve is then i nverted and

<3m basal nedi um washed t hrough to collect the

GSE tag conpl exes. The contents of all wells

moome siemicelbfadkiof (SEF e (R&xBystems 468Mfl)t i ons are washed
mﬁﬁmmoyo.&ﬂ@b@) BRIDSyRGN adgtroget her prior to

splitting next round of cllture conditions.
LER%H‘@'V@"OQO‘B""I @P&éé‘%&% RYSeMB3E/dd Oyt opore 2 The
mﬁrﬁér{ naw]namrfmm?eptsa&@rsyswﬁ@dzco@mh gest the beads prior
na Si.S 0 S entrﬁ tags or

St Prsiorate Al pEERS D WRBRIERS NG 1) %on
m@yme)rpecrepfﬁlge col@8GtimuklingCBgor (M-CSF) (R&D- Systems 416-ML)
murine interleukin 3 @E-3) (R&D Systems, 403-ML)
human bone morphogenetic protein 2 (BMP2) (R&D Systems, 355-BM)
human fibroblast growthfactor (bFGF) (R&D Systems, 233-FB)
retinoic acid (Sigma, R2625)
bovine:nsulin (Ins) (Sigma,.i0516)

insulin/transferrin/selenium supplement (ITS) (Sigma, 13146)
Microculture

CultiSpher-G microcarriers (Percell Biolytica AB) were hydrated and sterilized according
to manufacturer's recommendations. Biotinylation was performed by addition of 10mg
Biotinamidohexanoyl-6-amino-hexanoic acid N-hydroxysuccinimide ester (Sigma),
dissolved in 0.4mi N,N-dimethylformamide (Sigma), to 5ml of Ca**/Mg**-free PBS (CMF-
PBS) containing 3x10° microcarriers and incubation overnight at room temperature,
followed by 5 washes using an excess of PBS. The biotinylated microcarriers were
stored in CMF-PBS.
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I ncubation of individual CSG beads in 2U m proteinase
K (Sigma P4850) in wells of glass-bottoned, 384-weU

work@roei2bTe plates results in conplete di gestiPeT/6B200©03186
CSG bead whil st |eaving thg,polystyrene, fluorescent
tags intact. Conplete dlgES?lOﬂ is typically conplete
within 20 mMns and the fl uorescent tags then rerml nin
the proteinase k solution indefinitely,

D R EPISATTEmo. GRLAPH) e govR, on gadinesoRes blr 410-DMEM
coftain®@t 1999 khék-du gsrudr repladanient [(KOBRY cloh een-éssesatidFiagiinoeacids

e AR 5 EBTER 2, P SeZeptpr e
Sigre=)udrtds1000Ugainisukdnaia dihiaitony Bactaf (Lifh €heininonk @i iogy Invitrogen

lH%%éphga%gogbﬂmggs whi | st | eaving the attached col oured
tags Intact. As with the CSG the tags r-emain in

the digestion nmediumindefinitely, wthout
onl BRCEAW pleb@InBsy W df hihdnexpigitrehtrepb@kingtdye el a0t bietinylated

ncoy ¥ b b e
pe(IBstrdp rOtvioalel - ME) 1000d/nBt_Hr éndr‘e5><ﬁt@ﬂ\/l (1dh@9|ﬁ’¢ﬂﬂ@ KM§@e$llr)13)) were
adg ﬁ)r ﬁ)%Fh‘F dlurﬁ A *F@lnfnlg%"ﬁr@rés c%]@‘@ﬂqdd'tbd': énglTanté wefls-of a-

cate references
16ﬁmbw§@e¢%redlih Pémeé\% SipbyjStefilip) IR Rserige é“"itn'g%d

FI uor escence 3 with Fluorescence 2. For this system .
AI{ gh%élotl A lsqgggg .m1((:jr$<|(::ﬁlrrierg3~1@@&@%@%1 \&%gﬁfls)'({eg iiﬁ;’]l Qg) é"aé’é\‘olnllal&%yde
(Stgaraifori 1ognioi @k @3 nvashed cand oe-sgspepded woPBYeartd staiped witim&/ector
BlL@tAll%rllmg %ogﬁﬁ%se'éubg{?ﬁetlaf Nil% Wéé#&r f HordtbiRes) %@@o?&mg to the

re set 1ncorrectly, such that a | ow
m$WU@$é@65m§ﬂFH§E|S identified as being both UvV2 and
Starfire positive. Another 10 exanple of a double call

i s, when t htly associated tags are identified as
C%ﬂ@”ﬂ?”ﬁﬁMﬁEH% ‘'nel macro due to insuffieient

ti ght ness of the Radius Ratlo settlng Addi tional |F/

S%E‘Q%%grog%ﬂ%% ‘&%P Cutahgf% Yc? a Lfﬁ/%ﬂ &efl sftrlaﬁ‘lgr H:palc%H? Bnd

t ernative owchar t
washadiwith ! PBEothen ﬂra@ﬁferrad e j 2y PVGS%@&W‘%"H‘QI Bt f?éem"ne“”

hit;éonﬁhfu%;%e.é\le Ex%%%%@duﬂﬁ‘%s@hﬁﬁ"&dh@eﬁﬁﬁg 2. 5amd4wvwd) | Ogaayn .4,
err.o

6. £ ) A, EGPERTers s Pyl R TreR oS Boefiegl plan and

-ea}isanipleciacubatesidn medwbft & il @0nam{ Zgwelk regiiaTepgtri dish such that each
well was loaded with approx. 5000 beads in 4ml medium B containing‘the relevant
chemicals -and/or growth factors, and 1x10° streptavidin-coated microsphere tags. This.
-procedure was followed for each.split-pool cycle except follewing the split-on D10, when
microcarriers- were not tagged. Following D10, thie niicrocarriers were processed

separately (i.e. not pooled) so tagging was not required.

On day 13 of the experiment, 1mg of the macrophage assay reagent DQ-ovalbumin
(Molecular Probes) was made up in 0.4ml PBS and added to each sample at a dilution of
1:100. Following incubation for at least 4h, the medium was aspirated and replaced with
PBS. The samples were examined on a Nikon TE2000-S inverted epifluorescent
microscope using a FITC filter set fo identify microcarriers bearing large, round cells

internally labelled with green fluorescence.
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unidentified if its size and/or fluorescence does- not
fall into the defined ranges. There will not be double

w@ado7®23t h this flowhart, but this is at theP€T/€B2006/003186

m s-identifying lowinten th tags or doublets as
descri bed above. -20 Exa e 7 ES Cell Differentiation
usi ng Conbi natorial Cell Culture and deconvol ution of
results using |abeling nmethods 25 I n Conbi natori al

Cell Culture, ES cell colonies grown on ncroscopic

PolRRIFiciRbSTie8 Wefd #shstdie@ By BipBd intdthe welboid 88 wellngiasefbottom
growm h conditions usi

as s AR Py L SN & o T g gk € (3R ey F0¥es
and RubddDEE3SC fanyoniie aidiowireawhioly ticieffiueresernit dagsccopld digegegn

are identifi d isolated; and the associ ated tags
a"ﬂ%%‘@ﬁ%?%@? %%8§?o deduce the cell culture historyg An

exanpl e of this process is described using
TEggenatopoietic differentiati on of nouse ES cells as a

hodel system The devel opnental roadmap to

haemat opoiesis is relatively well charted, and many of

A %éﬂ of 5@&@@2?@38}, egtiovdtivomprdding s pbhadtion of Flueragrenic elrgptavidin-
ate are 35 known readi )\ (]2 |
coniZ Bofblier pEERHRe B e ERINIRER o Btge PRURIEHRS (ESfors
INhdbe uifecenontbehieshshel setst Wels fpralipn whihe Wisersglere diameter:
sem soli | 4yt edizgymu AR NhAt t jt N
BT E5 A WABIT AP L B e
emissichibiiahisessgHYech Wi riptaRites GLPHST SIRETE K5 bt Ritlbts o
the{é@wgfof ?Jeté h@grl@tewl;&mh rv'ogggate? Inwnar téteirethylrveastrie-H(#nd-6)-
_to differ at e .nous el |.s te, - .
soerern i rornieenopragec b8 TridRls e, ©
préiuay inendniRinRof 10Gedisoree R, Fromrthenst a sg0gz8dhighdsdstigeilyp tags
Wl GAUS S e Serfas: Q%EF1&eported to occur in vitro and
|

M-
ecause It 1s pos e'to carry out a sinple
functional screen for these cells based on

TRhAgp§ytosis of fluorescent antigens. Materials and
nmet hods Reagents

Tags were analysed by -microscopy using a Nikon TE2000-S inverted epifluorescent
microscope equipped-with filter sets for visualization of the fluorophores. TRITC, DAPI
(Uv2), GFP-B (all from Nikon) and Cy5 (Chroma Technology). Images were captured
using an-Evolution VF cooled-monochrome camera and image analysis was using Image
Pro Plus (both from Media Cybernetics). The -outlines of single microspheres were
captured using bright-field illumination and the areas within these calculated fo size the
tags. The areas’ fluorescence intensities in the.- UV2, Cy5 and- TRITC channels were
used to further specify the identity of -each tag -by comparison fo reference samples
containing known tags (e.g. Fig 14).

Results

An experimental matrix of cell culture conditions is devised which we hypothesised
contained one or more pathways capable of directing ES cell differentiation to
macrophage (Table 1). The matrix was comprised of six alternative culture conditions on

the first day (D1) of the experiment, followed by six alternative conditions on D4, a further
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murine stemcell factor- (SCF) (R&D Systens, 455-M)
muri ne thronbopoietin (TPO (R&D Systens, 488-TO

wheovan2eeyt hr opoi etin (EPO) (R&D Systens, 287-FC/GB0RI003186

interleukin 6 (IL-6) (R&D5§ysterr5 206- IL) human
transformng growth factor™D 1 (TG-D 1) (R&D Systemns,
240r B) nurine macrophage col ony stinulating factor
(MCSF) (R&D Systems, 416-M.) nurine interleukin 3

eighit drl D6,-€@ht (REDOSPStasdinallsx pits#yARAN BIAeThe total nimber of

po%ﬁ)ﬁeoﬁﬂgﬁ%@tﬂ'&&édg{ fﬂgsﬁge‘wtn% |§e2|m%2r)un(ﬂ§&@f &"ﬁf@rb%tgﬁ)mb'ﬁﬁ'ﬁor@\@f cell
0

culpgscqrgifionssieptad Wasa B r (5% gﬁff g)ﬁéﬁg‘%gz%?gﬁmﬁga%mso uﬁnﬁw Al

cor(diti’cbﬁé \A(eﬁl BésRd olﬂ&boﬁn)nelrmulavanabtaamsﬂlemrwmm ebrenis Lgrpwth of

hur& %q,meg T%queég)argmr a E)sug;}) ?rﬁ%%&'oh%@adlﬁerent growth

wer e
factoysl rwnu emiorzmh@bems elriolvinz ted indluersedmggpdesn nfﬁmﬁt'ﬁﬁ»t U?"é?atgpo'et'c

deveEééa%EﬂFQ#@% rﬂﬂﬁnerﬁ't&iﬂé“%h@rbbf%e‘ﬁﬁéad@ﬁ(@myw N. Engl. J.
tion o Bi ot| nam dohg % no- hexanoi c
Medc?QPSIQ%y'@%% 1 GO0y Gumaee r F% i ssol ved in
0.4n N, N-di net hyl f ormam de (Sigma), to 5m of Ca2+/ My

Pluiﬁat];ptﬁ 31955?8 | I%é eglIs BSJI\{er%O 'l g%iela g g’éﬂn%%isedmngc%ﬁfcfub e 5§at|r‘e

roomte
milypcebriandehdssin dig n@sme@i ¢S vhgre thesformekcall C@iqnmﬂt%qtééﬁmed

pogﬁ.h\ﬁar @&%ﬁ%@ @og\ﬁ{a@asétéﬁlﬁ@ Fiy §VFolRingDaF Eﬁth@fdvdaﬁ thA\bd4ds
rown on glglatlne oat t|0|p

wa@mwwlé@wtpaﬁﬁgﬁ@ Y8 A bRISS DG OB R |°8§%ﬁ°é“ﬁt5pe°' o

in (I"}é@ﬁ’énmemél RRHxaSHYHN idratigispii-padli rosth¢ddegAps described in WO

0.5% penicillin/streptonycin, 0.1mM
045#@§lcapt oet hanol (G ME; Sigma) and 1000U/ M Leukem a
I nhibitory Factor (LIF;, Chem con); all fromlnvitrogen

At?héjpégﬁﬁ'ﬁngl &9he Q{&gmghpﬁfp%ﬁﬁatel A4 ReoUgaedpd aficesdanier dayds

experinment, approximately 1.4 x 1 . .
wese split rgnd@nwtmsweﬁr P Wil s LT %S%pﬁraﬁéﬁ\nmeﬁf the six
diffdrdMafd r6lied b W1 KRB mdfix NEAR dafk 1Bfdr the beads were washed,

pooled, and randomly split again into six sets each. of which was cultured in-one .of the
media specified on D4; and this split-pool procedure repeated on D6, D8 and D10. Each
time an afiquot of beads was eultured-in a different mediun, those beads were labelled

with a unique tag; except on D10, following which the split aliquots were handled

separately and therefore did not require labelling.. Thus, the-movement of ary given bead

through the various cuiture media could be inferred by analysing the collection of tags
associated with it. The labelling strategy we employed involved an- array of uniquely
distinctive, streptavidin-coated- fluorescent™ microsphere fags which bound to -the
biotinylated microcarrier substrate.

At the end of the experiment, D13, the microcarriers were exposed to a hyper-
fluoresceinated (self-quenched) ovalbumin antigen. This reagent is known to be
specifically internalised and digested by phagocytic macrophages, thus dispersing the
fluorophore and giving rise to a bright, intracellular signal (Fig 9 & 10). On screening the
beads we found that approximately 100 (i.e. 0.07% of the 1.4 x 10° input beads) bore
large, round, internally fluorescent cells. It was assumed that these beads had been

passaged through conditions that were either permissive or instructive for ES cell
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pen/strep, 0.1nM D-ME, 1000U/ nl LIF and 1.5Xi O 4M

1-thioglycerol (MG Sigma)) were 10. added to 100m f
worea7ea2%7 cont ai ning 3 x 107 ES cells, ali quotBdI/GB2006/003186

equally into wells-of a- W square petri dish-{25

wel |'s; Bibby Sterilin) and’l ncubated overnight. An

al i quot of seeded microcarriers (-100 beads) were

fixed in 4% par af or mal dehyde (Sigma) for 10m n RT,
differestiatigon dadnacsophagp ePRAss FaYiDBIarogniHnaiess HEH‘e\Rh’Otpﬁages were

an gf’tg rd%E%nB/?rugetegté# k:@l; bﬁlﬁjr@hg&ﬁy\ &P@&Gbeﬁub Sntef?iselal@dt arblthe
ries) accordin t
aolpingy PTG RVCONE: RAEBAFLPOLR 19c8, D B GREndE dSing

ﬂucsfbs‘degacamrcrcet;@)ymrowedi byinsfgeranalgsis.nt 0 a 70Dm nyl on cel |
strainer (Falcon) and washed with T5n PBS, then
transferred into an excess of nediumB (Stemine

Soireemitaspuietst Were Exried Wih lange diumhe[sspigieay: 2ot %t'ﬂ?ﬁ Cﬂlgsjd be

un%é@&s@“@a‘t@@lsad%oCt@t)’rsdlﬁererﬂ specieS rewshliddthe pathway of these

DeaeriBroLRE 1 PRI TPt 100 TSI DoPH e e o p 220
coPéspandifd e mé vatRvaywelh 4.2gude> Patand veis sdvlatedcinon et group of
beﬁ@dhrﬁﬁx |on yas éo%ﬁl d, ﬂ% R rox. 5000 beads in 4ni

Taim ng e re chem cal s -and/or
gr owm h- factors and 1x1 06 streptavidin-coated

Sogﬂacﬁﬁéﬂnﬁfo%aﬁlég Re. ngISBa% A2 e @bélre@ vVlihSIar@@ |nh@m€|f§ i (m’gs of

|
whisghe AR 0 e 419 four STSGRBY pese LR oRe Reali nc 2
snial andirh)e aﬂjpsél‘eﬂGartjEI aensiratethmuph adestitalssepaeabavger( fifferent

mitg?)g?rﬁ%rs éE 8)1 1 8 &9&' 4 ghéggq?lﬂe?tcaée%q 'tHe Efas § Qar&g‘ egt,%Xs dBone

eri Macr ophage assay reagent

clesg)}ob Ve, dnishrellowed ema@premfmggqe%@ ﬁ@g@@vqjtﬁmg ﬁhe@ celfpulture

hl%&? A rRAdREs V(r%rrﬁé\ryr\wlﬁé?@'@l/&amab@lh e ir@ﬁtc@ﬁt 5:gl ©8ad ES6)

| owm ng | ncubation for nedi
et B s o o W RS PR o
gnﬁﬁ@ﬁb@ el a(hﬂarﬁb@ilnttyooﬁngTEPd)OBoﬂi theve typed of panfillignitice swarat easily
rem?@doogép ggpeg%errﬁgtlo% tﬂ%l%afe thé ?Js ﬁsetaf Pgschgé%i%él g?/ ly

_ arrn €, ntern
| abell ed with green fI uorescence POSI tive

A gé!]%fu % ?fuﬁb&érﬁ rﬁ\@é @elfsrs%@%(f-‘f)r'i BflcrBdaridr Wa& Qividall intb Reseries of

gl ass-bott om as Bi bb
aliguets.i g3ch pf wiiph ypﬁ pgsféi tg test o PHRtYs di 3 %%/ 8@@? %gaé I 3/3 defined
by @dthBihatorRil @@ )Cultiire PRBbiguous pathways (e.g. A22 and-E6) were tested by

assaying each alternative in parallel. Using this method, bead A22 was determined to

have passed through conditions 1.2— 4.2— 6.4— 8.2— 10.3. Similarly, the -route of
bead E6 through the matrix was 1.2— 4.2— 6.3— 8.4— 10.5¢

It is interesting that these pathways which produced macrophage had certain conditions
in-common. In particular, treatments on D1 and D4 were consistent in all three, possibly
revealing a requirement for those conditions in the generation of haematopoietic
progenitors using this system. When reproduced, these pathways consistently resulted in
10-25% of all microcarriers being decorated with substantial numbers of macrophages
(Fig 12). Deviations from the optimal pathways were found to be generally detrimental to

macrophage differentiation. Similarly, when random pathways through the matrix were
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and incubated at 370C for 30mn, follow ng which tine

fluorescent tags could be seen arrayed on the gl ass
W@ 0o7aze97 Tags A set of 50 tags (Fig 13), eachPGBGB2006/003186

conprising a popul ation of fJuorescent,

streptavi di ncoated pol ystyrene m crospheres, was

comm ssi oned from Bangs Laboratories- (Fishers, I N)

The difference between the 50 sets was a funct|

tesirg A" e MY do Rraguee emacTpRiagey Ngt efechvamRyoLoFo 1Wﬁr‘fﬁ found
siggé8iing) that 1R rrenklaively/iarg. and fl uor escence

em ssion/ brightness (dyed with five intensities of

either Starfire Red or UV2). Aliquots of these 50 sets
Cengl¢sidngr t her conjugated with

t et r amet hyI r hodam ne-5- (and-6) - i sothi ocyanate (TRITC

I nvitrogen) according to the manufacturer'

Anrrempler pgRES celbh difietsatiationds ifgsgrivahusing RtiakiekCell Culture
fdaf@ing thed Q88 bhiab&s oAtaye! Ti prdBeddi @y ysedi tstgcm@hlaﬁeeme:gﬁental

o Sl B EOREI TR LD b PR Ssoma

diffe200gios ¢ ihegnoredytepiactapbagsineage. rycsceEsoiop @umqa ilgsgre dumber
Y‘b&t@ntfaL b&tﬁ\yva)%Qrﬁ &s@{g‘; y %ﬁl%‘é %Qélf(;@%trgtfegytl he;NJS possible to identify

uor ophores 'TRI TC from N kon)
”&'H'B'GC?@GFPW'BM“’F%% c'ﬂné gt9 )oveIaREgele vb@PeOfc%fb'Wﬁ'% cpodies and
ahi&iangeraﬁh—EM@Iouibbmrbf%mo@ieeﬂbrmemoséhmmmosma@t@mdcrophage
d ITE?% élﬁsns was using |mage Pro Plus (both from
NEPEEY bt et i cs). The outlines of single

m cr ospheres were captured using bright-field
Exhinpféigrati on and the areas within these calculated to

Sl ze the tags. The areas' fluorescence intensities in
the- W2, Cy5 and- TRITC channels were used to further
DEgeefiorf of CutBphed B Vhickoyaibrs@atiask 3G Yor @ \gtbhafilioh O

ref erence sanpl es containing known tags (e.g. Fig T4).
An exper| nmental matrix of cell culture conditions is
- g i hypot hesi sed cont ai ned one or nore

pat hvvays capabl e of directing ES cell differentiation
to macrophage (Table 1). The matrix was conprised of
si% Broteinasafi (Seme 4869 dmBondi ti ons on the first day
(QL) S@ﬁqat:&g(gérggm@?nt followed by six alternative
conditions on D4, a furthereight on D6, eight nore on
D2 affkpss MrEescopasslidesy) t er nati ves on D10. The total

nwrbggecven

¢ Home-made humidiﬁed box

e Glycerol (or Citifluor)
e Forceps

» 13mm-diameter glass coverslips
Methods
Microcarriers are digested individually to reveal the complement of tags that are

attached. Digestion is carried out on a glass microscope slide (can digest up to 6
microcarriers on one slide)
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wo eawoe329mas 13, 824 (= 6x6x8x8x6 = the

possi bl e pat hways through this matrix, i.e. the nunber
of different conbinations of cell culture conditions

" exper i PENGRR006/003186
conplexity'). Al conditiong were based on a

commerci ally avail abl e medi um which permts growth of
human haenat opoi eti ¢ progenitors, but varied in

P Bhcerts Bt oo U, SlemAEHRIdR {6 fad:ofidng  side
haerizintaip, catefoly pipetd dpheHigneanotecmonint tepndf theoslitiesnsuring that
| s - . | _
TR5083968 gL 63Re AR RBRBN gl blopf gy o Yl carouy
548 twpside apg (amqysthangiomaerie frers thespdas wikbracpiratied die sigmacote
blnli!iyl Hé)fb@féé‘djsdﬁ%ﬁfr@tb(lﬁ@baﬂe gabslof e S'Qntdc@ﬁeag rénﬂfve@ RAAS way

cOrbilF OFREY SPATPE ISR, o pBrral AR, I there are any
p rasghait Sigreacie Iefl ob yhe( fidg o8if theFobrie any smearsFwipe the surfaces of

Wtﬁ&QiﬁEWﬂb globébeflrﬁgﬁqé 8?’3@"% A ata%t LBl GRlhysipassaged

hr ou 0SSl Ions of conditrons
speC|f|ed in the experinmental matrix using an

| tEREakl et ﬁl@tdctam@@otb géea@@aé& asve. Qéend&‘?@f[ﬂl)bﬁﬁlsHeﬁ iN@H,0 to
04013969 . At the be |n ng%of t he

(PO BRSO e it E08 Blpl G caretity remove
wardividyal microcamganfrom ttmthz@ in ageihdpal @alahe ¢f-2pitmad) ansvasposit

g%(lggt#% @gfgﬂér iseljl Itv\{%gg ﬁ%cterglga;(ry Q)Fp Eétt)é c}ﬁié \flvftﬁﬁé ‘ﬁ"bfpl {ﬁﬁlﬂ'ﬁgonto
b dhgy 8lidge just RiRsitre @nough de dlgposiirifie maieraertiisy %pthetshég &gnsure the
| Wiléto§érﬁer§ &irs sBM6ibnty patdti ENatRs |18t ddaiiss! of lal @Versh§ without

di ecified on i s split-poo
pP?S‘Er I% ﬁgéﬁ"léqﬂs B‘?{SE%A B%"%‘rﬁ%ﬂlﬁ‘.’t’@ Cgf:eéchptl me an
al i quot of beads was cultured -in a .different nedi um
t
ISPAERAS, U ol BB M Mo Rl S B Rl e
s SPePeArddry aaqh@tlckln@ t@h@sl@em QiWT‘@tSh@lé@{altfﬁ@)
Iabel [i ng Thus, the-novenent of any given bead through
TR MR R R ——
Tlpeotda a@l i stack Efrieabeggevbateingl wytad dllulithshl@.dd B& calaulatay with
foalhall it h%gsétm?{] S 1§§dtﬁ:§l’\|j1t%‘é‘htﬁpgl - G194 /%46 ie. 1in 246

quorescen crosphere tags
bﬂ&ﬂbﬁV*ﬁb@@&Wﬂ@ﬁwUﬁh@Der substrate. ﬁu the end of the
experinment, D13, the mcrocarriers were exposed to a

h)éper fl uorescei nat ed
repare a humidified box in which the digestion reaction will be performed (a 10cm x

10cm cell-culture Petri-works well with disposable plastic pipettes- cut to size to fit
along 2 sides. Place water-wetted tissue inbetween the pipettes)

Carefully but quickly pipette 0.5pl of 5U/ml proteinase-k solution directly onto the
dried microcarriers (this can be quite fiddly as 0.5l is a very small volume and will
evaporate quickly outside the humidified box). Once all the microcarriers have had
proteinase k added to therﬁ, place the slide in the humidified box and cover with a lid.
Leave at room temperature, protected from light as much as possible, until the
microcarriers have dissolved (typically 30-60mins). It is necessary to remove the

slides from the humidified box to check for complete digestion and this needs to be
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(sel f-quenched) oval bum n antigen. This reagent is
known to be specifically internalised and di gested by

w@bagoe3zpi ¢ macr ophages, thus dispersing the PCT/GB2006/003186

fl uorophore and giving risg.to a bright, intracellular
signal (Fig 9 & 10). On screening the beads we found
that approximately 100 (i.e. 0.07% of the 1.4 x 105

I nput beads) bore |arge, round, |nternaII%éf uor e
cretbisned 45 aaKbeasaRavabiey beieToMBEURIB ST 9148 BB (o the DX o

PASRASasorh iV ghoiseRdikisomns that were either

perm ssive or instructive for ES celldifferentiation

t o macrophage. Beads carrying | arge nunbers of _

naﬂcreoﬁm@fga_asthmnhe nsicatyses hoe duoetolyldisselvedgpmoysethie slides
c} Sl tdo%l%w th gﬁ%?rogﬁqgﬁpé\ﬁéﬁ)vd SRipdiRh 8dle tpFHi‘emase k

gelatine su ate ot eo rel ease bound tags,

il tihigusileproeaed ite gélekly)sﬁvﬁfef% glides dA b8 %Yﬁnd‘gfc%fm‘/ox 10

f Qlnk Y\8itbuRYcdniRas dAa oy thk SelesteBagBloptodRE@EIdeRr S Wer e

| abelled with | arge nunbers of tags, all of which

coul d be unanbi guously categorised into four different

spa@fuay; add eegkdrop gf giyrergdirduiipaio the dtierbtags.dekinots care toangid air
lﬁ)b%sq rrﬁﬁ%@g a@élre'séﬂ i Be- dirggiitqg' %ﬁﬁn QS@(O@@m\W@ them by

orresp pat hway 1.2
4p®((m)3 vgthia rsnag, rzsealﬁbl wﬁ@gufg@@m @afef%ﬁ?wq'iea SF%Uﬁ%

bgagstef béb%hlngf oﬁ@rtirﬁ %%égig fradeRa& Qalﬁﬁm@ktubh@rbaaé)tofav(aﬁlag bubbles

|1gbd§ialrr§at 'WPP?P"S%FOJS"“HW%‘?‘@E%F fr rgd.lgderbtﬁ W]ve&sﬁe) PP}CG i place).
MAjida ihe\cof@biip fordetilet(the glyoerol il fsPeere throsgimol s eatirgwoveasslip-

t b r .
et 9o, Bl 8 kel X Possibl) DX be aRRRSRL TS dilnd e
dc¢\rfeallemt00ml@h@0éﬁrpl’6@¢ @lyce(qtpgerill%s)“rfa% nmost of these
| atter cases, there was a | arge excess of oae cl ass of
tag, which allomed a neasure of confidence in
déE%Yﬁ%PQ&‘t‘ﬁ‘f@? PNSTQSEPRE: cul ture history. In .a- few
cases (normally where overall |abelling was
i nefficient, e.g. bead E6) there were equal nunbers of
E?%E% romtwo different species added on the same day,
giving rise to an anbiguity (Fig 11c). Both these
types of anmbiguities were easily resolved on further
Digrgtien iof@yfojeare @mnicrocaradrs dat e the results, as descri bed
bel ow. A batch of plutipotent nES cells- seeded on
mcrocarriers was divided into a series of aliquots,
C S used to test one putative
R%?‘ 'lé'%ﬁgag?ﬁ]oﬁppat hway as defi ned by Conbi natori al
Cell Culture; Anmbiguous pathways (e.g. A22 and- E6)

VBT 8 dheohieShrblyaha8es, BBves
*Hydrochiloric-acid, 37%

e Petri dish

e Thin-walled PCR tubes

e Sigmacote (Sigma cat # SL-2)

e Citifluor mounting medium (Agar scientific)

Method
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each alternative in parallel. Using this nethod, bead

A22 was determ ned to have passed through conditions
WA 2023247 2(r) 6.4(r) 8.2(r) 10.3. Simlarly, PEEGB2006/003186

-route of bead E through t?e matrix was T.2(r) 4.2(r)

.3 8.4(r) 10.5r It is int & esting that these pathways

whi ch produced macrophage had certain conditions

i n-common. In particular, treatnents on D1 and ﬁ
Foliowingi & s@litrbodl rexad;rlmqrﬁ,rr@@rocﬁrﬁg@%? yigegipd Andiyigyally to reveal the

co ;ﬁéﬂ'ﬂérﬁ SNBRE thhPAre QSR JC BRYEsidnR divitiubinRic@eartentis camriaf out

t t It th Wh
in & BprGUGL 0N 17486 THAPAVEDS FOFRPLOR T Recul t od 1 n

10 25% of aII m crocarriers being decorated with

rtg?vn'%f, gm l’é 2%1 é?'p!-htg%? V\E-CQIFS') %t&g%)ette tip in smallest

S were toun
gemultmlhd yosdibter typicabar? uuzml@m@ﬁﬁ ape tig “Pfkewelhﬁnatqeawt into

éJI A Yor 3R ARG B R albMe Rl 6 ResgBtebhe Mt ri x

fed for the ability to produce nmacrophage, no
effect ive protocols were found suggesting that these
. eQﬁielklyaﬂlia\Aﬂipythé afi€rocAaerdnto si pipeste Aip sekt@npll endfieppsiinto the

cel l. r%i;t[oﬁ{ 'a!:\l\lla ed bé dt?b%carnd%%g F‘é a9 Conbi nat or i al

Cel Y® RAPEFE S bel s or tags. The
process was used to screen an experimental matrix

oF gFfece? rh%q?@é fosthertfal QQ(QerCHrfhE&éleﬂbcl@éﬁt lat 65AC fdf ® mins (check

0CO or conditions | eadin r i ati.on

t hethabtlsc gereerrhes sfsalyed oy rfB%P@&f?O“Bg“f%L@F’ @ﬁ é il “S"gg @

| ar G\%réﬁdﬂ@éndﬁncﬁs@*&@ﬂmeaﬂy grathenaysing ifcheagssayy. aCarrier should

sm&\abl €$¢e% tra{)egy it was possible to identify
SSEVPY 8TEATT BTN protocol's, and to overcone

the use of enbryoid bodies and ani mal serum one or

bpt I?re%{ LME rﬁ@ro@ﬁcﬁ)ers%émiltﬂ Sigmesw.red for

nnnocy - macrophage devel opnent in vitro. Exanple 8
Di gestion of Cultispher-G mcrocarriers o glass slides
f9f THea® 29E§|9él'e@hpltwnans@mmm1teﬁsmmg teafLit prisntompletely, before

Gr gtggrle Sfegg B élgenﬁ? %ﬁe P&ﬁitabe c§hgm%%§ta(g§' gma SL-2)

6. Deposit 1l droplet onto microscope slide. Invert so-drop is hanging drop and
incubate in 680C dry over until completely dry (15-30 mins). Add drop of Citifluor

and coverslip. Analyse tags using a micrescope.
Example 10
Labelling cell units with-rod-shaped tags-
3500 CultispherG microcarriers were seeded with D3 mouse ES cells in a single cell
suspension at a density of 50 celis per carrier in 2ml growth medium comprising KO-

DMEM + 15% KO-SR, 100U/m! penicillin, 50ug/ml streptomycin, 2mM GlutaMAX, 1X
NEAA, 1000U/ml LIF, 100uM BME, and the cell units cultured overnight at 37°C.

Neutral red vital staining was performed on the cell units prior to addition of nanobarcode

particles to confirm viability of cells before particle addition.
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680C oven Home-nade hum dified box dycerol (or
Ctifluor) Forceps 13mmdi aneter gl ass coverslips

woRkMMOERIM crocarriers are di gested indivi dual PgT/GB2006/003186

reveal the conplement of tags that are attached.
Digestion is carried out on a glass mcroscope slide
(can digest up to 6 mcrocarriers on one slide)Coat
gl ass mcroscope slides with Sigmacote in funme hood:
hol di ng slide horizontally, carefully pipette 1m of

Su?%é]%ﬁ@tbﬁro@%?péd%rt}c% o@fnptisk%iﬁg 6 Ini€ten-loag grAungatddadiurmihium
vers the entire ss surface. . le i :
XSGR T - R AP 2% a4t RO T B s
frothexdSiignieaithearé (ididirgus, Sy et aicohcentraliqpedf tle] 0°Trsticles per ml.
[ t 0
GRS G QR Kt g i 00 gl
labghtpe celraiitsi ng Si gmacote to evaporate conpletely. |f

there are any traces of Sigmacote |left on the slide or
there are an

i f S rs, wipe the suyrfaces of .the .. o
A 7RI OluPe FOGR B EAPH Tigere FEsPO BaadNe Rt erltesin g5
etfidnel @t il de bEfusawesHinyadnd-rebicipension incxtarile BBEeA dniguest @dhe two
na{qgﬁla?co%ga%n%%% g\fag lalié’e V@%?g“élmrﬂg%grﬁl%éoﬁﬂm}fﬁa well¥f a 25-well

races of medi umand/ or sai’ts. Using a_20m pipette
cefl iopiture crfissi il & yatioeafc\PBO i RREiclEs crekIcetiubit-o J&P el ultyep gfh was
induBSted HES¥LrovamighbrBH or¥ied bigkef. 1- 2nFmax) and deposit on
the glass slide. It is not always necessary to pipette
the whole 1-2m volune onto the slide; just pipette
AfRRoU GBI itlemasd tthd laBelist cebaaitsrware pioed be asiOudilieetrsemeve

he crocarriers are sufficien . t Q.- :
b R o B 5, i BACEEs Bl une
waTe cernoeadr arer thepentinsibd d@bility- ofcthe Satslte imihehpresgneg of the rod-
. sl d8S;i 6B0C t hi
sh%@é%é%%%&_%éﬁé}}sg?g\?ﬁeﬁﬂal (@8 Fithl Btafh. oven to achieve

nprT ¢ Ion of the mcrocarriers and
sticking to the slide (10 m nsshoul d-suffice): Mke a
Indivigsdl dali MhitsS@érdtdepbsitedl oprgrRhdotstedied glasi-H2Ordsoaicesidhatnd

plgc%%'a%%g‘%e%tr [I@-% %ri]nsotg ensure complete dehydration. Fresh 5U/ml proteinase
k in H,O was prepared and 0.5yl deposited directly on the dehydrated material. Slides
were immediately.placed in a huridified chamber urtii the gelatine material had digested
(typically 30-60 mins) and then removed to a 68°C incubator to allow complete
evaporation of the preteinase k solution (typically 10 mins)..

A 5pi drop of glycerol was applied-directly to the dried spot-and a~13mm round-coverslip
applied. Microscopic images-of the released rod-shaped particles were captured using
brightfield-illumination with a-Nikon TE2000S inverted epifluerescent microscope:

Discrimination of the rod-shaped particles in the sample was achieved using a

Deltavision RT microscope equipped with a Hg lamp and a Chroma CFP filter set (Ex.
436/10; Em. 465/30) with a 100x oil immersion objective.

Further Aspects

Further aspects and embodiments are presented in the following numbered paragraphs.
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protei nase k stock varies between -batches so the
di lution-should be -cal culated with each new batch

w@ e@7/08020Tk sol ution 1230U/mM to 5U m = 5/ 123PCEHGB2006/003186

2

1/246. ie. 1 in 246 dilutigjrof- stock solution in
dhl 2q ) Prepar-e a hum di f1°ed box in which the

di gestion reaction wll be perfornmed {a 10cmx 1Ccm
.cell- culture Petri -works well wth disposable

pl astic pipettes- cut to size to fit along 2 sides-.

. &;@ﬁ] |e}é@5rﬁgﬁ%$§m%rdcbﬁi§%di J}B%Fdégl@é}ebhmicrﬂb@@d.t es)
refully

ut quickly pipette 0.5m of 5U n
prot ei nase-k solution directly onto -the dried

The ESRREX aetovdifd o paragraptbé, gyhereim the daitrpcargerOs snCuitisphar-G

_very.snal L. vol ung . il | evaporate quickly outside
rm?ﬂ%%ﬁﬂﬂ{%k??@%eggQ?EE%ﬁ%g all the nmicrocarriers have

3.

had protei nase k added to them place the slide in the

KR bl dicBERing ! pé‘f@é{r‘é?h Wiok Badgtdpfl -2, Whaiem tBé nii@osphere or
tenperature, protected fro 5 s possi bl e,

[i ght h
migipkga ig & Bugrpgcepicaior %?‘%”"ﬁ%{?né’rclﬁg %8?’3%‘%&?@1 cally

4.

30-60nmins). It is necessary to renove the slides from

om ns) 1t i et rom
e TS b B R b FRGPAsbA pER L ke Bl Ao er

or Ire as possible

is Wetihglatedi nmedi ate return of the slides to the box to

5.

avoi d evaporation of proteinase k soln) Once satisfied

that the mcrocarriers have comletely di ssplved _
T AOBPH PGS (R ST 4 BB Tqosgpere s 2

hydrepiiid idtosberal | ow evaporation of the proteinase k

6.

soln (this will proceed quite quickly). Place the
slides in a 680C oven for approx 10 mns to ensure .
Joeplostpiexdacgbriingoto paneorandl dawesieindhe hyaiophilih Bicspspherf is 2

(mgf%gﬁahh%ﬁég%c@Lﬁﬂkmgﬂgﬁlof glycerol directly to the

tags, taking care to avoid air bubbles (if air
bubbl es are present in the- drop it is often easy Ao

7. TRERYAPIER 888NN 0! paldgraph\d, herefmethé. corepiek egraprises a@ytopore 2
forcegs, &arﬁfyljé I%ﬁgr a .dust-free, 13mdi aneter
migigGAPe] AR S PRSI Eer ol dropl et, taking extreme

8.

care to avoid air bubbles (it is alnobst inpossible to

rer'ﬂ‘é"ecoﬂ{;&ﬁﬁPUQ&bﬁiﬁmgf reM dapdedont BE opvesis! itk ORSIE idd CML
pl ace) . 0

) w the Coverslip to .settle (the glycero

migiospheses CygEORe R BIGYRITIE 1§ AROUEHTi re coverslip Protect

9.

slides fromlight as nmuch as possi bl e but be careful
not to disturb the cover s

gl oFTPIeK, AFCqig 19, ARy 8e|_plar%3ratp9§) 15W°\Dhe%}ﬁ i@ dGbead is a

polystyrene microbead.

10. The complex-aceording to any of-paragraphs 1-4 and 9, wherein the microbead is

streptavidin-coated.

11. The complex according to paragraph 10, wherein the complex comprises a

Cultispher-G microcarrier and a polystyrene microbead.

12. The complex according to any of paragraphs 3-11, wherein the fluorophore is
TRITC.



10

15

20

25

30

35

Anal yse tags using mcroscope: Exanple 9 Digestion
of Cytopom 2 m crocarriers Reagents and Equi pnent Lab
weoaw/02xraf et y- gl asses, gloves ~“Hydrochloric- BCT/GB28683186
Petri dish Thin-walled PCR.tubes Sigmacote (Sigma
cat # SL-2) CGitifluor nDunPing medi um ( Agar
scientific) MethodFollow ng a split-pool experinent,
mcrocarriers are digested individually to reveal the
1% ofpneshashior separalipe a pRIEPIeY eontrising IfedultifnhgeSmisTpcafier and a
micRE3pivdre Wdhphaifg Pieatdpl ot EsntdcBing Sdid E@RblOUNitH proRinase K.
thin-wall ed PCR tube in a thermal cycler or heater
bl ock at 650C. 5 1. Draw individual cytopore-2
1471 The aathodeaccordinggs patagephs)3, iwheirpineeproteinase Ki i used in an
ol ume possible, typically <2 m (20n
arﬁ%&t&{ﬁf%}/rg}éd tip work well) and deposit into 5m drop
of 37% HCl in petri dish. Mve quickly to next step...
12 TR hekod 2¢E&wing Ro tpBRigFEpR MBCaR PatRfaghM4) whefdind @let d@rrple is
set to,%n1 and qgggsbt '8t° he G very bottomof a
cqnfRCRIWATN PEfeiprsg | (PhBPUR AP EYWEE- the 1id. 3. Place the
tube in a thermal cycler or heater block set at 650C

1 é . 0 9\ %e{ﬂké‘ %or( %e:ﬂg%lgﬂé g%oﬁdﬁe&%i%iﬁ% Sﬁh %gtogéré SO EN@Q rﬁXrobead,

I'nspectiron thro “the _ m croscope
comrising dheesdgreos contastingysaiditopiex With RiChs i f necessary.
Carrier should 5 have- dissolved after 7-9 mns). -4.

Treat gl ass m croscope slidawith Sl t 5: Treat
iy dadt bl praoeph fdteten SHETE Ry 2 Bt
dries conpletely, before O carefully renoving the: HCL

16 RS e ARGoRO 10 BoRlaR 18 drifiagrin, 11 IREH 1 Bomptoc i

condanifidngthdi@ poraabgut 90 minutes

19. A method for determining the effect of a pturality of culture conditions on a cell

comprising the use of-a complex according to any of paragraphs 1-12.

20. A method for determining the effect of a plurality of culture conditions on a cell,
comprising_the-steps of:

(a) providing- a first set of groups of cell-units each comprising one or more eells, and
exposing said groups to desired culture conditions;

(b) subdividing one or more of said groups to create a further set of groups of cell units;-
(c) exposing said further groups to further desired culture conditions;
(d) optionally, repeating steps (b) — (c) iteratively as required; and

(e) assessing the effect on a given cell unit of the culture conditions to which it has been
exposed,
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i ncubate in 680C dry over until conpletely dry (15-30
mns). Add drop of Citifluor and eoverslip. Analyse

WO ags/0eRbhg a m croscope. 5 Exanple 10 Label | i PgI/G8R006/003186
units w th-rod-shaped tags-g40 3500 Cul tispherG
m crocarriers were seeded W|th D3 nouse ES cells in a
single cell suspen5|on at a density of 50 cells per

carrier i rowt h medi um i sin Kg)I\/E + 15%
WR%&%F%“%‘%‘UI%CO Err‘ﬁeélof‘? thowﬁﬁ%em g’pctr Wl“,\élﬂ Dby Sfpmplex
aédordiggMBsny ddpaighdphs 100U/ M LI F, 100mM bME, and the

cell units cultured overnight at 370C. 5 Neutral red

vital staining was performed on the cell units prior
21.0 Andiethofl dor dstermininsbithe efiget g plulityof toylture reondifigns on a cell,
cothsRingithy/steds g€l | s before particle

addi tion. Suspensi ons of rod-shaped particles

conprising 6 mcron-long Ag/ Au coated al um ni um
a)‘lajl‘@)«i\zilriges fifshstefiaf sups -oPeélHunlS dach ebmptising &t @naere2@s, and

Igll‘ig??? S(a%orp%-h%t\ea &R LRSS nd.t.gﬁg Oxoni ca Heal t hcare

a concent 'on of 1x1 09
partlcles per . Two barcodes designated 101010 and
(b} 99&9@ thEhSre Jaf S’alcﬁ@n@{%jto%rm AMBashicSe obe | abel
he céll units. A sanple of the rod-shaped particles

vvas renmoved fromthe stock and sterilised in 95%

(yslsonading the sdcohd pbé fiotreateasritieg setrvfl groapsIsipenanitsn i n

sterile PBS. A mxture of the two nanobarcode

particles was added to ~875-cell units in 2m medi um

(d) exeosing| skiddtirthengrR8psjeldesitast dultgralconditiondi sh at a ratio

of 1000 particles per cell unit. The cell culture dish
was i ncubated at 370C overnight on an orhbital shaker.

(eapoplignaliy, repsatng-sigpsdh) 1 (G keratyely|agpeaured; 30dl | units were

pl aced on a 70mmfilter to renove unbound rod shaped

(£ gsHess(irllﬁe eeﬁ cq gW?an?Pgd c%ll tghlge fStHe CUh!?.ll' nq?c‘;nﬁiﬁgrgs t\c/)lwa ﬁ%/sabeen

exfosethe D3 ceI s in the presence of t he rodshaped

particles assessed y neutral red vital stain.

I ndi vidual ceil units were deposited on

WBeTRiReRash 65lt Y E £PBAMNFS 288 CRNEferSEbRCEIN 1 PaHRAed|PY @g@mplex

addord®fGofa0y oflfirddpagh@iinm. t 0 ensure conpl ete dehydrati on.
Fresh 5U m proteinase

22. A method for exposing a cell to-a variety of cell culture-conditions, tomprising the
steps of:

a) providing a first set of groups of cell units each cemprising one or more cells, and
-exposing said groups to-desired culture-conditions;

(b) pooling two or more of said groups to form at least one second pool;
(c) subdividing the second pool to create a further set of groups of cell units;
(d) exposing said further groups to desired culture conditions; and

(e) optionally, repeating steps (b) — (d) iteratively as required,
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k in HO was prepared and 0.5m deposited directly on
the dehydrated material. Slides were
w0 povea2BdEl y. - pl aced in a hum dified chanber uP€T/GBRIV6/003186
gelatine material had digested (typically 30-60 m ns)
and then renoved to a 680C%i ncubator to all ow conplete
evaporation of the proteinase k solution (typically 10
mns).. A 5nl drop of glycerol was applied- directly
to the dried spot -and a 13mm round-coverslip applied
wh%rgilr}{ltecéfzﬁ’é&lplmit%ohgﬁ&@%he br bR defd Sipsht foas bBhaRaBy a complex

‘ticles were captured using brightfieldillumnation
acaprding tarery RoPRrAESIS% nvert ed epiflu rescent

m croscope: Discrimnation of the rod-shaped particles

in th l,e was achi d ' : i SHAR
2. PRed 0 S A Tt P ARh QhBlerangs oot
corhiprisirgrths stepg &x. 436/ 10; Em 465/30) with a 100x oil
i mrer si on objective. Further Aspects Further aspects
and enbodi ments are presented in the follow ng lIls. and
(a)rrueMiting @ fissd ealplagsaups of call BYjisHtasl OBREFIG Py oMo e celis, an
explshigReRIgrbes tedskirad Blliorenptidores; or i crobead. 2. The
conpl ex according to paragraph 1, wherein the
mcrocarrier is a Cuitispher-G mcrocarrier or a
(b)Pyblibadwe oPmuiecaf said groups to fm gtHeast ongotasndRbr di ng t o
par agraph 1 or paragraph 2, wherein the m crosphere or
m crobead is a fluorescent_ and/ or col ourgd rosphere

(c)subaiyidipg Bessgoond pogHa creginA Rhe[SELY @oHys £ Ceé{%%%f t he

precedi ng paragraphs, wherein-the mcrocarrier is

bi oti.nyl a 5. Th Q ccor.di to paragraph 4,
(d\PRPT Sac'i@%?r%‘?“&goe%ts{gg %%ﬁg%pﬁc?gp'g&lgg a hydrophilic
m crosphere. 6. The conpl ex according to paragraph 5,

(e)r:gﬁ%%?gw r%?{a_tiﬁ%%?{@%l— .{%i\/%awrﬁﬁrs%gﬁreéﬁé.aﬁl The conpl ex

according to paragraph 6, wherein the conpl ex
(F) G85HRE S @% STOYSPPENEn EoliNing P BHarduitere canditians @which it has been
m crosphere. 8. The conpl ex according to paragraph -7,
ein the tatio of CML m crosphere: Cytopore 2
m crocarrier is about 1:1.

wherein each cell unit-comprises one or more cells_adherent to or bounded by a complex
according to any of paragraphs 1-12.

24. A method according to any of paragraphs 20-23, wherein the cells are cultured in

cell units, each cell unit comprising one or more celis.
25. A method according to-paragraph 24, wherein the cell units are single cells.

26. A method according to any of paragraphs 20-25, wherein the culture conditions are

media to which the cell is exposed.

27. A method according to paragraph 26, wherein the media contain one or more

specific agents which influence a cellular process.
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9. The conpl ex according to any of paragraphs 1-4,

wherein the mcrobead is a pol ystyrene m crobead. 1-0.
wab@7oe32pt ex -according to any of - paragraphs 1rdT/aBi008/003186

wherein the. mcrobead is ség@ptavidin-coated . 11. The

conpl ex accordi ng to paragraph 10, wherein the conpl ex

conprises a Cultispher-G mcrocarrier and a

pol ystyrene m crobead. 12. The conplex according to
28amymethog accagtimplosang ol faraguhrse?0n2 7, Maerein,Be Gpthertare gpnditions

coglglei-%%uﬁg’ﬁqgfét gEé Qlol‘que% ecRR@hgdrbi@sa conpl ex conpri sing

mcroc rrier and a m crosphere,
conprising the step of contacting said conplex with
29pr o%%ﬂ@%@colﬁilnglﬂ) anwﬂ)?péfﬁérgﬁ% AL2H) WiheRtGh the cBRE@@reagnditions
ereln the proteinase Kis used in an amount of
CO!ZIU@ﬁCU'tEfEmQ orrerRE MeRRSPREEG P SHYet-0 par agraph 13 or
paragraph 14, wherein the conplex is contacted with

proteln se _K.for. about 20 m.n
30separ ’Hﬁ?‘ﬂg fog '%%Wfﬁﬂngf ey 'ﬁ%“%‘“ﬁ? S 8@#@%&% Ghnprising
tharstepsodifead, conprising the step of contacting said

conplex with HCl. 17. The method according to
par agr aph 16, wherein 37% HCl (~12

2 seieTDnadbo P! S5 AR PHBKP S8GORS BAAEH dilh 1 secorience
wW‘a@&%h@oﬁBb@ag‘rQ&@@ng s contacted with HCl for about 90
mnutes 19. A nethod for determning the effect of a

plurality of culture conditions on a cell conprising
b)tdhﬁlyélﬁ@g@%@e)@mioﬁm i catidinitg when exposed topsaicagitarstnditions;
. 20. A nmethod for determning the effect of a
arFlurallty of culture conditions on a cell,
conpri singj he-steps of: (a) providing- a first set of

c)%eiqnpigr?\g ggnése\brhlch MBidlRrRRAD eRHERU UhaE deBifeddultire fcBnditions.
exposing said groups to desired culture

conditions; (b) subdividing one or nore of said groups
3.0 /& me¥E adodkdifig it Parageiph 080, grlexgis tod desirdduniltusp cgrsjtions

mgﬁg@é%gg%%ﬁbﬁFL%%gher groups to further desired

32. A method for producing a nucleic acid which encodes a gene product which
influences a cellular process, comprising identifying a gene in accordarice with
paragraph 30 or paragraph 31, and producing at least_the coding region of said gene by
nucleic acid synthesis or biological replication.

33. A method for inducing a cellular pracess, comprising the steps of:

(a) identifying one or more genes which are differentially expressed in association with
the cellular process in accordance with paragraph 30 or paragraph 31; and

(b) modulating the expression of said one or more genes in the cell.

34. A method according to paragraph 33, wherein modulation of gene expression in

the cell comprises transfection of said one or more genes into the cell.
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(d) optionally, repeating steps (b) - (c) iteratively
as required; and (e) assessing the effect on a given

w@eoor/0ea20t of the culture conditions to whi ch PET/BB2006/003186

been exposed, wherein each %gll unit conprises one or
nore cells adherent to or unded by a conpl ex
according to any of paragraphs 1-12. 2 1. A nethod for
determining the effect of a plurality of culture .

35c ondi rétbors acaerding: sl paragreplp B .siriein HBOW AR Opgene, pxpression

comg%@s%c{'&ogerfohg slimPRira®h FaQERSpRliuctel | units each
conprising one or nore cells, and exposing said groups
to desired culture conditions; (b) pooling two-or nore

360f  Aahsthed RHRRNifging testate df eastidarepreesse il apet| compdying the
subEividing the second pool to create a further set of

“ﬂf@ ps of cell units; (d) exposing safd further groups
to desired culture conditions; (e) optionally,

@) ﬁgﬁ@r;gn&/\esar%&e (gQ)leS' whih ald @fierdttiale bxpréssed @flsdsbeidtion with
an assessing the effect on a %lven 5§IJ uni t of

the prilula)Progase ILARTAIdENGE Yt RArRERIRDB0 Q PRREMBA S F¥hosed,
wherein each cell unit conprises one or nore cells

adherent to or boupded b I , ' y
obfelgapa EBrGiatgR 1 Sveion R SIS by BEFELEIAT bR Warpoy
detevmiring\iae steteyof the celbllar prenessipfsaideatli t i ons, Conpri si ng

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

cell units each conprising one or- nore cells, and
3Tex pdsMalod ar@rdiiaa @érqgéapagiﬁi WBgIein saIc Qe Lr DIk PERes fEcode 2
m&Mar. pooling two or nore of said groups to form at

| east one second pool; (c) subdividing the second poo

to create a further set-of groups of cell units; (d)

3&X pasinathos atcbrding tchearagrepupé whereie said eoprigi|nayr ke detecied by
condjtiqns; and (e) optionally, repeating steps (b) -

'a?@?ﬂk%éggiively as required,wherein each cell unit
conprises one or nore cells adherent to or bounded by

3@ COMRLSYd RE HalLSh§8 chiRlaapioceds; pai@gngiksstdpsid. 23. A
nmet hod for determning the effect of a plurality of
culture conditions on a cell

(a) determining the effect of one or more culture conditions on a cell unit, in accordance

with-any one of paragraphs 20 to 29;
(b)-exposing a cell.to culture conditions which-induce the cellalar process; and
(c) iselating the desired cel.

40. A method for identifying-an- agent which is capable of inducing a cellular process,
comprising the steps of:

(a) determining the effect of one or more agents on a cell unit, in accordance with any

one of paragraphs 20 to 29; and

(b) identifying those agent(s) which induce the cellular process in the cell units.
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conprising the steps of: (a) providing a first set of
groups of cell units each conprising one or nore

W@ eir®2320nd exposi ng said groups to desired cuPCT/GB2006/003186
condi tions; (b) pooling twygspr nore of said groups to
format |east -one second pool; (c) subdividing the
second pool to create a further set of groups of cel

nits; 05|n sai d ups to desired
4Eu1 Ak 8 PRaES of By e S Farlti R sl § Bl s rocess,
cqrpprising(td stepsesfat | vel y as r equired; - and (f) assessing
the effect on a given cell unit of the culture
conditions to-which it has been exposed, wherein each
(aé &eterpiping e pifsict sfenefidnye agpite op e ¢od L@d hie eeeardange gyith any
Mgﬂﬁ% ds 20 ¢Ppw! ex according to any of paragraphs
-12. 24. A nethod according to any of paragraphs
20-23, wherein the cells are cultured in cell units,
(b3 addntifgidb lthosa iabert @ hich intigc® e sird@EsiulaeploSessa® thehsell units;
thod according to par-agraph 24, wherein the cel
units are single cells. 26. A nethod according to any
of paragraphs 20-25, wherein the culture conditions
c)asryﬁthﬁﬁgh@ort@ol%b% dagygel | is exposed. 27. A nethod
according to paragraph 26, wherein the media contain
one or nore specific agents which influence a cellular
4nr ocﬁmieﬂiba acé‘orﬂﬁ@ kuoshyadt ety shebgingociany, Wierdld fReR@ASprocess
Jh;gﬁ (gll cul ture conditions conprise
&0 For e specific tenperatures. 29. A
nmet hod accordlng to any of paragraphs 20-28, wherein
s3.he galdnod %r@dﬁt@nnﬁ%@r‘l EdIRTSP cQI%rmét"n%% Bﬁé td@}jl\/&gfr&ﬂ sfhfcells

or nmore specific Substrates.
"”ﬁ@ﬁ??ﬁ??%@”ﬁsﬁ@ﬁéfmhlch |nfluences a cel lul ar
Pr oC&Siscubstmgarstehh gl duhl@reﬁéreips of : a) deterni ning the

ef f ggt one, or lture -con a cell .
i 10 spfiling s Bl G o Ho% RERRY b e i e SBtupig sai

groyp afrﬁidzryselhgmg@'n\eo exporesiifepent sets sh¢ultuealohditiorist s when
exposed to said culture conditions;

is cg|l Prolrfernatl

wherein each cell unit comprises one_or more cells-adherent to or bounded by a complex

according to. any of paragraphs 1-12.

43. A method according to paragraph 43, whereinthe cells are-cultured in cell units,
each cell unit comprising one or more cells.

44, A method accoerding to paragraph 42 or paragraph 43, wherein the cell units are
single cells..

45, A method for culturing stem cells, comprising growing said stem cells adhered to

a complex according to any of paragraphs 1-12.

46. A method according to paragraph 45, wherein said stem cells are subjected to at

least one change of culture conditions.
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and c) identifying genes which are differentially
expressed under desired culture conditions. 31. A
woreaohoed29accor di ng to paragraph 30, wherei n t heCHEeB2606/03186
cul ture conditions influenﬁg a cellular process. 32- A
met hod for producing a nucleic acid which encodes a
gene product which influences a cellular process,
conprising identifying- a gene in accordance with
47par Agnethed 3ecostingigr %1%3%1 sAbefireR g gyiture conditions
cohBAsdstd @afgelbgedi@gli on of said gene by nucleic acid
synthesis or biological replication. 33. A nethod for
i nducing a cellular process, conprising the steps of:
48( a) Al rdethbd foy bbiging elifierentiaiee celisritom sihinaellsingitro, comprising the
Sté}lisfg_erentially expressed in association with the
celY ul ar process in accordance wth paragraph 30 or
paragraph 3 1; and (b) nodul ati ng the expression of
(aF GoflingREer? bellfRiRer8RNE el BmbRR a6&rding #fanydf PREGEEhs 1-12in a
accordi ng to paragraph 33, wherein nodul ati on of gene
ePUESBEEWNi n the cel | conprises transfection of said
(bPREnsRITiREPthe cafpIestror b éltareaabdiud $o ardtiveet hod accor di ng

to paragraph 33, erei n. npdul ati on of gene expression

(°k8ﬂﬁpﬂgg§mgwegg@%g@ﬁ%ﬁ?“@%ﬁ?ﬂ?stration of a gene

(dpolstdininy the3@iferdntimbdivelis dtacheddethe dopipigx-t he state of a
cellul ar process of a cell, conprising the steps of:
(a) identifying one or nore genes which are _

AiAf methechagaarding te)pgragrpb d8i whersia dhe differsniiajza elis Al isolated by

erzfinbiill GlchehRERBEBchfeteaTtHaBsepIw.t h par agraph 30 or
paragraph 3 1; and (b) detecting the nodul ati on of -
expression of said one or nore genes in a cell

5(. emethpd.dedording toipatagtdpb 481 wieasein dfe erizpme il dretbiapsedt.ocess
of said cell. 37. A nethod according to paragraph 36,
wherein said one or nore genes encode a marker. 38. A

5t melbiodeeserdingrig peragpal 43 vdsreinsthe chpraicaliiniiShi d mar ker
may be detected by -an i nmunoassay. 39. A nethod for

. . A P _
52|. nAdHn%{hgg a%ccg:r 'JQ] .oI aanry rp%?a%?asphs %gqg r5|1 S \Ilvﬁeqeitn I?ﬁe giﬁeergﬁtia?gd' cells

are isolated by digestion of the complex according to any of paragraphs 1-12-
53. A method of growing pluripotent stem cells in vitro comprising the steps of:
(a) seeding said cells on the complex according to any of paragraphs 1-12; and
(b) propagating the cells while attached-to the complex.

54. A method for identifying one or more area and/or density values for a tag obtained
from a cell unit comprising the steps of:

(a) obtaining one or more images of the tag;
(b) drawing outlines for the one or more images;
(c) loading the outlines for the one or more images; and

(d) reading the area and/or brightness within the one or more outlines.
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(a) determining the effect of one or nore culture

conditions on a cell unit, in accordance with any one
wobRoopaergr aphs 20 to 29; (b)-exposing -a cel Lt BCTGBR6H03186

condi ti ons which -induce thgycellular process; and (c)

isolating the desired ceil. 40. A nmethod for

i denti fying-an agent which is capable of inducing a

Siah el B BERRng BATHY il B0 G RBSuES e tpoctaes

freﬁllétce'hunlta@nmmﬁb%stwsﬁ any one of paragraphs 20 to
29; and (b) identifying those agent(s) which induce
t.he cel |l ul ar Pro_cess in the cell units.4 1. A nethod

(@)oserprating e 58T Wit 205dbk t3@hi ch i s capabl e of inducing a
(lﬂi)@ibtamlf@forprooﬁﬁﬁéw}agéﬂ?‘ﬁhflag gsihfa na&ra&ﬁ)p@ftechtﬁahe

effect of. one or nore- agents on a
(‘g%h% &lﬂmgs ﬁol?gn'cec%nreooawgée Weps> any one of gpar agraphs 20
(d)doariing tbbpuihd@aﬂor thei ong arhowre iraagEstdniy) furthercdorienstindieg tihages
oB@mkd agngshkfe}eﬁf mardge&pﬁétebmk Juiarif! | un' ts; and c)

ynt hesi si n i solatin e agent(s). 42. A method
(ej:f ngitheyare aﬁﬁj{?r brightnges ‘ﬁ'#@b@ﬂloﬂﬁ%marer%'t““%ere| n the
cellular process is cell proliferation or

i fuf for culturing stemcells
5%? A SFtﬁQé £ ?]‘é %é)n%g’v%ar%%%ﬁ%{%rw 20 FEB ST 9'8%51 faunt "‘ﬁ’ andior
classifying eosrprmerenifferdné tags ipmear moa cdllneiat i ng a stem

cell -culture; andb) splitting said culture into two

nor e s of stemcells, and culturing said group
561 ASIPACASPPIEInG e BTogiARY 64 Orish wher o Eiehodeompetes counting

andibrtderseifyor@nd idaisOdiServdi @fpes Bf agein ofie bt murd dell GRIRDT | Ses
one-or nore cells-adherent to or bounded by a conpl ex

according to any of paragraphs 1- 2, 43. A nethod
5&co orathiadepcradipataparaghpi 34 onbte mabrein-thé enetield| cemprises counting

ard.Rr QARG E’p H‘ab%ﬁi o MIUptté ab&R66 dfBleht &Bés of $YLHE b N%nore

one_ _or nore
cell units.

59. A method according to any of paragraphs 54-58, wherein the area and/or density
values are inputted into a spreadsheet.

60. A method according to any of paragraphs 54-59, wherein-the image is selected from
the group consisting of a phase image, a blue image, a green image, a near red image
and a far red image.

61. A computer program product including -a computer. program for contrelling a

computer to perform a method as claimed in any. one of paragraphs 54-60.

62. An apparatus for identifying one or more area and/or density values for a tag, said
apparatus comprising data processing- logic operable to perform data processing

operations in accordance with a method as claimed in any one of paragraphs 54-60.

63. A method for determining the chronology and identity of the cell culture conditions to
which a cell unit has been exposed comprising the steps of:
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44. A nmethod accordi ng to paragraph 42 or paragraph
43, wherein the cell units are single cells.- 45. A
woredonoeB2dor culturing stemcells, conprising grOMGBY006/003186
said stemcells adhered to conpl ex according to any
of paragraphs 1-12. 46. A Trethod according to
par agraph 45, wherein said stemcells are subjected to
at | east one change of culture conditions.47. A method
according to paragraph 46, wherein said change of
(a)cc%mhéﬁgﬁ tﬁ@t’fﬂ)‘ef; LNBwEQIMRisiof SSedt BRAPGSMEEr sTRCtay With the.mehn

for obtaining differ {q_.tl ated cells fromstem
meggyrpRentof (e et l§ast pRPRTATSHR) ot WE 18 st eps of 1 (@) growi ng

stemcel |l s adherent to the conpl ex according to any of

para S k12 4.0 ' ek wmgth
ORI oP? Seoname] bl g oTEGk b plfhncter B Hogs itne
lovast linaitfat thy at lepstaté parasetep of by tag; aryui r ed; and (d)

obtaining the differentiated cel I s attached to the

conpl ex. 49. A nethod accordj ng ra N
(CNIRBPEITS thH AT PBIB AL b PR °3|”éﬁpt @(} the identity
of RANgBsbsiated witth eigicemnitiet achment from t he conpl ex. 5

50. A nethod-according to paragraph 49, wherein the

enzynme is proteinase K. 5 1. A nethod accordin
b4pa>rmgthacpanc4@;ngvthear@gwaph 188, witesein & e Ipwerimitis [gsg a”,hbe meart

Llréﬂgnﬁgﬁbofhg r??ant Redd¥eRéntRaicag rtﬁ&h&aﬂ&hé Qp&ar]hmlt then the

erein erenti at ed ce}—E%re i sol at dy ith the mean
Upﬂﬁrgé@t ower Upits; ¢fea fUshp] Barameleh PUINRdeY 8 ?&mpﬁfe with the
meRUREeADBSat leabRoneBrthe pariretat obthe tagowi ng pl uri pot ent

stemcells in vitro conprising the steps of: 5 (a)

seeding said cells on the conpl ex according to any
650 ok agthep scddia@ fo pardarehl) 6prwiissiaif |“Fﬁg|°Wﬁfel"@‘glslf§t lﬁFﬁ Ff@n the
m@ént RAGHE et BRd B 'Me%ﬁ( meadureefBs h.@ﬁle&@ fheh drdH theWipper limit

ne or nore area and/or densit

thgrbtl'@ wergr and lowas lipitsgf|at sast or@éﬁcﬁ‘,&? lflq,g&r Pfglé §?rgsgalgfneter of

the tag is measured.

66. A method according to paragraph 65, wherein if the lower limit is less than the mean
measurement and the mean-measurement is less then than the upper limit then the at
least one further parameter for the tag is measured.

67. A method according to any of paragraphs 63-66, wherein if the mean measurement
for the at least one parameter of-the tag is greater than the lowest limit for at least one
parameter of the tag, then the result is correlated with one or more tags that possess the-

one ormore .parameters.

68. A method according to any of paragraphs 63-66, wherein if the mean measurement
for the at least one parameter of the tag is not greater than the lowest limit for the one or
more parameters of the tag, then the result is correlated with a tag that possess the

parameter.

69. A method according to paragraph 63, wherein if the lower limit is not less than the

mean measurement and the mean measurement is not less then than the upper limit for



(a) obtaining one or nore images of the tag; (Db)
drawi ng outlines for the one or nore inmges; (c)
WO o@diopiz9t he outlines for the one or nore i MageCT/GRAW6H03186
(d) reading the area and/or,,bri ghtness within the one
or nore outlines.55. A netﬁgd for identifying one or
nmore area and/or density values for a tag obt ai ned
froma cell unit conprising the steps (%a%
the eplgpsiona frhRerarampteliien thenppenand 'a\ger 'mjss lepsiiqng further
inRH& PheBBMme pafaees Pihelthpisha@sued.ng a m croscopic
techni que; (c) drawing outlines for the one or nore
i mges; (d) loading the outlines for the one or nore
70. Magesth@ndaofdingt theraragrapheds ovieiairgthemagibed srepgatedifor one or
[ - di t (oIYefelol ni que; and (e
> m?%é@?ﬁgmgﬁéggﬁggsgngﬁgr br?éﬁgﬁgég W thin the(oLe or
nore outlines. 56. A -nethod according to paragraph

7P 2 méh&d ﬁicﬂrdfﬁgQQ ph@brapABD) WitePSin eRURthEWis a8bagsd for all integers
C|aSSIf % or, nore different tags in one or nore
of tl 2 et§r7° € 1’8t hod according- to paragraph-54 or

55, mhereln t he net hod conprises counting and/ or

10 7é: lAaﬁSiéthé &gra‘fﬂ{g th %g%&: a%h%%f\ﬁl%?ém '—ileR?rgyVQ:f i ?Q%és hdhtRe-Rean

re ce uni accor par agr aph
msasummesls andyifeer @eAN MeESYETRYJS &?ﬁﬁh%@én éfeﬁa HI?F?G\H ¢mit for the at

le88Bné RIh&! Reahdtd 41l tHPmban RBSerddht BF ¢ 4t %a@hﬁétpaﬁﬂneter of

different t Qr _nore
g e G Pierc gt e e i o i B e ofce Wb, A the
restieis ebmeldtbe with ede anddre tagd éhres possevsihaese ar reonemac&trmaéeis
5 into a spreadsheet. 60. A nethod according to any of
par agr aphs 54-59, wtierein-the image is selected from
73.hl msthed ceasdisg tnanegrath &, phereis if tha!j,@'er imib s fessi thaqiee mgan
n%éﬁfﬁéinér{ma& ,th@nﬁsﬁlrméagg#emtaﬁtgs @@g&@h frah -the dppeiraigt. fobthe -at
conput er oduct 1 ncl udi C ut er )
BH GG BRPRArOREE SIS BBRPIRRT S DTS2 PR o
thalacis abieehterthante wvesofmiplar iagoagphsmad-patamed@s oftthe tag, then
_ ap at ent ItV | area and/ or
200 th e%ssuﬁt k&b re[ageéisv{n& a{rlttagftl'%/ag gc,gssg%ﬁag [)argﬂgﬁr.
74. A method according to-any of paragraphs 62-72, wherein the parameter(s) of the tag.
are selected from the group consisting of size of the tags, the type of fluorophore that
they carry; and the quantity of fluorophore that they carry.
25
75. A method.according to paragraph 73, wherein the sizes are-selected from 5 different
sizes.

76. A method according to paragraph 73 or paragraph 74, wherein the sizes are
30 selected from the group consisting of about 1.87um, about 4.41um, about 5.37um, about
5.78um and about 9.66um.

77. A method according to any of paragraphs 73-75, wherein the fluorophore is either
UV2 or Starfire Red.
35
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apparatus conprising data processing- |ogic operable
to performdata processing operations in accordance
wowdao/ozs26et hod as claimed in any one of paragrB@i€B2006/003186
54-60. 63. A nethod for detgrm ning the chronol ogy and
identity of the cell culture conditions to which a
cell unit has been exposed conprising the steps of: (a)
conparing the upper and |ower_limts of at |east one
VSRR L CERMASAR e g e s
sdlesd frodi 8 difarcat@i=@fiicef the tag; (b) conparing the nmean
nmeasurenent for the at | east one paraneter of the tag
with the lowest limt for the at | east one paraneter
7 fA métbod agpprdinydo pelageph 7€) whereiy eadhediffrrery queantingivesfa § toel0-
ﬁ) mﬁﬁéﬁk;@ npcameter of the tag with the identity of
tag aSSOCIated wth the cell unit. 64. A nethod
accordlngrto par agraph 63, wherein if the lower limt

80.SA In%%dtd&a&dhbeo aw pm@mhe BRI7D, \@tigleih frerér@@up to 3 different
nmeasu ngq%é%% ?d% the upper limt then the
PepE rsaeH" e RS %fpo%u BP? her paranmeter of the

tag are conpared with the nean nmeasurenent for at
81, e%SInefﬂQ@ ch%bigﬁ %c&ﬁ(ﬁlﬁgﬂw &ly SffpeHb?aggms%@ 79A\Am§1tehpgach cell unit
accordi ng par a wherer 1t |f | ower
CATHRFSES 108951 MPi8G S HAghoteR (B oHEAEd e e IR CPRerising a
miGRSHAITIER iS4 BETRINrensmitidbeh@®SS then than the upper limt
then the upper and lower limts of at |east one
further integer of the same paraneter of the tag is
82red setied acéBding\toystrdgyaphefiflc wheteindghe micpbead)issraptg@din-coated.
wherein if the lower limt Is |less than the nean
measur enent and the nmean neasurenent- is |ess then
83-hafh regfeod, gprarding fe trafageapht b oararageaph $hevhigiein HBe complex
cHHAErRBE h SultibHer 3 ickR8rmbSardRASIsEenebricrobediet hod
accordlng to any of paragraphs 63-66, wherein if the '
urenent or par anet .
o PeeoMPRlF | oY ABa PR GROPRG = Omader e s Bf Groling =
coremgdr.to pafoaraaneihed aofiaitned intany ont beparadgraphsdd2 B2 | s
correlated with one or nore tags that possess tiieone
ornore parameters. 68. A nmethod according to any

-8ha B grrpgreiuss B cdeteriiidingithe ichropplegyraas | %Péﬁ%tceﬂ datture

coitRiond tb Sidh 8NRI AdtaNERt BdenOéxpobdd, tsal hSpaistlis @o@plishig data

pFocessmgqggllc %g\gralglelto peltforﬁn daté r[gl(?occca)snsw‘g -operations -in.accordance with a

method as claimed in any one of paragraphs 62-82.



nore paraneters of the tag, then the result is
correlated with a tag that possess the paraneter. 69.

wae\omikxe7 accordi ng to paragraph 63, wherein i PCT/B82006/003186
lower Iimt i

t he nean neasur enent
limt forthe at

s not less t

n the nean neasur enment and

is not |ess then than the upper
| east one further paraneter then the

upper and lower limts of at |east one further integer
of the sane paraneter ofTABlEtag is measured. 70. A
nmet hod according to paragraph 68, wherein the rret hod

is repeated for one or

more further | agarc N

Tagme| pGr it

| [@yor

g

N Coi ed”"';

paragraph 69,

wher ei

n the

met hod i s repeated for al |

it cgc 3

rn 0.

19] fuvt

L Ya¥a¥.

e ;;oul

the Iag10nl\(d)RN2

127 Y
[‘Gwe

Lsu

\.I u Ily
i chq ti.\.an-i—he-_lxeaﬁ

{he Te‘h‘hr#]néJ S

Lreﬁent i less then

n
h—68; Ov»fb;cu,/WDMS@l the

SlLra

O(BOhLZrP] 11@‘-‘ +‘Tt§F’ 1 + 5 i 7mr BMP2

hamt{ Tor| tShe

at 51 east tone

» further MP‘#W%F@TW&Q’WFCF@

Mg TEAS T

nt 47 o1 the 4§

it T east oneoomja]nalﬁezoe.g/morfPot he

‘?,I@g P CLVG" than th&; Howest—mt—f Ul10®lU/rh|!{;_‘|qib[ one
p'arare{ er tthe TH(1 then the result r‘?rra ?‘fa
Gi't h| ohd orSRrTcrezt ags fhat| possess t he PHESICHEL; o

par afret.ers. W5 (732 Atnethod accordi ng t op#tratiaph 7 1,
WHET €T §ig | th Fower Tem [ IS | eSS ddhqnl TehE g BMP2
FeastH-epept—anad—theean—reasuremrent s ggs ddpen than
-‘itzhe uﬁ)e %R’IM 1t 4f arl the -lat | east ang__f_u_L?_h,%r

Gar afref-r | &Nt h& mdan medsur enent for  tH8YE PPeast

@Be pasanpter |

of the tag i

s not greater ftham fhe

tsgwest k1

dg fjoT 1t h

one

T nore par @mn&n_3+mngﬁﬁﬂﬂi6

t ﬁat . Do'zsr's

2SS

—Ltag—then-Hdtheresut—s

he parlanet er

‘31; /rﬁl A%‘Qb‘%g‘ﬁﬂ fL@ +§UF§‘EP0 + 10 ng/mi M-CSF

accor

63- any °bf

-Bar

agriaphs 62-7

2, wherei n P g5 3#@?‘5‘%{5)

@l4 t hezkapavwe [seltectled #f ragm t he gr otprotd s i4@ oy MéSF
Fae Ot e AU s e Cype Ot O OO eSS
Sy 78 75 At Hod - adcor ding. t & U Lot Ao
Vier ¢i A4t heV'silzes? arle- Sel ect ed f rgays Idi*RP By *3ULEPO
6.8 g8 | Wv 5 - 30 ng/mi-IL3.+ 20 ng/ml L6 + 10-ng/ml M-CSF
8.1 4.4- SR 3 - 30 ng/ml IL3 + 28 ng/ml IL6”
8.2 7-4 SR 5 - 30 ng/ml 13 + 20 ng/m! IL6 + 3 U/ml EPO + 10.ng/ml M-CSF
8.3- 9:8 uv 1 - 10 ug/ml ITS + 3 U/mI-EPO
8.4 74 uv. 2 - 10 pg/ml ITS + 10 ng/ml M-CSF
8.5 7.4 SR 3 - 20 ng/ml TPO + 3'U/ml EPO
8.6 4.4 SR 5 - 20 ng/ml TPO + 10 ng/ml M-CSF
8.7 9.8 uv 3 - 30 ng/ml IL.3 + 20 ng/ml L6 + 3 U/ml EPO
8.8 4.4 uv 4 + 30 ng/ml IL3-+ 20 ng/m! IL6 + 10 ng/mi M-CSF
10.1 30 ng/mi 1L3 + 20 ng/ml IL6
10.2 30 ng/ml IL3 + 20 ng/ml IL6 + 3 U/ml EPO + 10 ng/m! M-CSF
10.3 20 ng/ml TPO + 3 U/ml EPO
10.4 20 ng/ml TPO + 10 ng/ml M-CSF
10.5 30 ng/ml IL3 + 20 ng/mi IL6 + 3 U/ml EPO
10.6 30 ng/ml IL3 + 20 ng/mi IL6 + 10 ng/mi M-CSF




76. A nethod according to paragraph 73 or paragraph
74, wherein the sizes are 0 selected fromthe group
we@ongios2png of about 1.87mm about 4.41 nm abPCI/GB2006/003186
5.37nm about 5. 78nm and ut 9.66nm 77. A nethod
according to any of paragraphs 73-75, wherein the
fluorophore is either U2 or Starfire Red. 578. A
net hod according to any of clains 73-75, wherein the
Legensito Telledf f| uor ophore is selected from5 different
quantities 79. A net hod according to paragraph 77
wherein each different quantit to
Lk fir Ghodibors B e SXpageniyl felioand deorreapre o feos
us@dT‘_tb l@f)elpﬁbragara@b&x;ﬁ%ed’ & thoseecaidiionh diag namencigtuteadeBotes the
da}S 8L ef%%tgmﬂé‘ tﬂier 8%%{!%.391 &Jnﬁ{hgﬁ cbﬁ%ﬁﬁ Sollthns 2—5fl|st

cor to any
thep shargetaniiss G2 Hr9corigpanging féache 9 (olﬁﬁnetterbdf FapEere igeruity

(UQQ oPRELrire RedF; FRHIBERGE intérRitP {1 Q%ﬂd-eé Hidhest) aﬁ@WﬁétﬁéSr the tag

risin nrcrocarrreran e
wag STIRURC Ro iRt REGEAa SO0 B BgTah B0 I aPrToing of the
diffrért @hﬁ\ﬂldfdcﬁ)@arfd&pfnwmr@gmmeseadm the b&2I mAdiomtan® ghdicated in
ik g to paragraph 80 or paragraph 81, wherein the
3 %%F nprises a Cultispher-G mcrocarrier and a
pol ystyrene m crobead. 84t A conputer program product
i ncluding a conputer programfor controlling
aconputer- to performa nmethod as clained in any on of
par agr aphs 62-82. -85. An apparatus for determ ning
the chronol ogy and identity of the cell culture
conditions to which a cell unit has been exposed, said
apparatus conprising data processing |ogic operable to
perform data processing-operatrons -in. accordance
with a nmethod as clained in any one of paragraphs
62-82. TABLE 1lLegend to Table 1 List of the conditions
conprising the experinental matrix, and the
correspondi ng tags used to | abel mcrocarriers exposed
to those conditions. Tag nonencl ature denotes the
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day of the experinment and the experinental condition
(day.condition). Colums 2-5 list the characteristics

wo@toories2epr r espondi ng tag, i.e. size (di amet erPCT/GB2006/003186

fl uorophore identity (UV2 %% Starfire Red);
fluorophore intensity ( 1 ['Owest - 5 highest) and
whet her the tag was TRI TC nodi fi ed. For each condition
of the matrix, the final concentrations of the
Alld péitflieations rgemimmhd fimdhe raboun diesificatierp Hse chpseip r iaespRratpsd by

refgéﬁ[;@ %Q‘ou%d”u%tﬁ)ﬁ@ ah@@drﬁﬁér@%f tHe delgritet 'ﬁrﬁithd’d@ laHdBysfSnh of

I'cat | ons ment| on he above | cation, are
TR S FBRETL S tB‘iﬁerSéﬁ"%ﬂ‘ Brfieat YFRE depert i 2 SBopo
an@Rgirif d)fQIﬁ’é in@étﬁloﬂﬂdlthb%glh el inveati@f hdsheed desaribdxkid comrtdstiahswith

t.he nye
spg%{j iq P% rre dlg],ep{s i ﬁ&ﬁl? B% nhértsggd ?l?aqgﬁrﬁe [ﬁk(-:é&tlgr& th g%?med
shauid sgi bet umn‘ulyt hlmltemvtentsm@n SDNIftGh@ difrieats nv‘éﬁ‘?qdo nvarious
mm%]apcﬁﬁrbf ﬁ%?r@bégg%q mddeS I @Sﬁ}tlh?&t‘{‘hé fﬂvérﬁi@ﬁ whick are obwous to

erred Iments, 1t sh é; 3 H t ¢

th@&tﬁeesklllﬁq/@rff!?lewl%rsb'q!?%q&é?ia%%ﬂ#%afﬁd'ﬂt% R &G M 'Pﬁ?cé’ae ©

thé RISMEGH cisiRRCi fi ¢ enbodi nents. | ndeed, varlous
nodi fi cations of the described nodes for carrying out
the invention which are obvious to those skilled in
nol ecul ar biology or related fields are intended to be
within the scope of the following clainms. CLAIMS 1. A
nmethod for determning the cell culture history of a
cell unit labelled wwth nore than one tag conpri sing
the steps of: 5 (a) neasuring one or nore paraneters
of each tag that is used to |label the cell unit; (b)
identifying each tag in the cell unit; and -10 (c)
correlating the identity of each tag to the identity
of the cell unit and/or-the specific cell culture
conditions to which the cell unit has been exposed. 2.
The met hod according to claim 1, wherein the nmethod is
an automated nmethod. 15 3. The nethod according to
claimt or claim2, wherein the cell unit is bound or
adhered to a mcrocarrier. 4. The nethod according to
clai mwherein the mcrocarrier is a porous or a solid
m crocarrier.



10

15

20

25

30

35

20 5. The nethod according to claim4, wherein the

porous mcrocarrier is selected fromthe group
weongjosi2bng of Cytopore microcarrier (eg. a CyropeBe00s/003186

mcrocarrier or a Cytopore %um crocarrier), a

Cul ti spher mcrocarrier, 4 | ti spher-G mcrocarrier,

a Cultispher@ mcrocarrier a d a Cultispher-S

mcroGrrier, an Infermatrix-mcrocarrierj a 25
CLMIMBosphere m crocarrier, a Siran mcrocarrier, and a

M croporous MC nmicrocarrier, 6 The nethod- according

to- ciaim4, wherein ihe soljd mcrocarri
1. & Mgthedt Taridelegpining .ﬂ@rced'éa'wglheg?()b%f&c un "&?’F%eé‘s '9‘2“0“3 than
one 4 ARNsiAg e@tepsaf.ri er=) a Biosilon microcarri er,
Bi ogl ass mcrocarrier, a FACT Ill mcrocarrier or a DE
52/ 53 m crocarrier. 30 7. The nethod according to any
(alhedshingonece diongparemptess, of wadT teg hat ikaisphiodahal Bie(cs) ura? e
the size of the tags and/or the optical properties of
the tags. 8. The nethod according to claim7, wherein
(bl'H@"t'Bfﬂjlgl%’&'I‘ta@r"bB‘@rCF“ Bt 3P sel ected from the 35 group
consi sting of: light reflect|V|ty, col our, the

(c’{ qluourgt;ag tE bdgn@?njofs Si V\fﬁtﬂgenlg&'gylg%aerﬁé]%nﬁ Qﬁd/odr the specific cell

cuamecconﬁlwgstmladythefcell mutrms@e@umgseq ai ms, wherein one
or nore inmage(s) of each tag in the cell unit in the
field of interest is neasured

. . The net hod '
2. dthedrethosracerdina 4 pipign 1. here) the 8}‘?3’0&’3 %Q@OW#&& QeLdof
each tag in the cell unit in the field of interest is

3.%2?‘%&% a%SI gig% %&frx OS‘F OP éfanm]21 Whyaﬁ] tFTEE{QP&hﬁ&B Jn‘a'(ﬁ]gﬂﬁé?ed

m croscopy I's selected fromt

togrmiapcaoersi sti ng of br| ght fi eI d m croscopy,

phase-contrast mcroscopy, obli que i Il um nati on

m croscopy, dark field _m crosco di fferential lid
4. eeplbpé meeoreinn 9 89 M ¢hIsiedp m‘?f@?ﬁf@?{t'ﬁ&hp%’hﬁP g¢sol
mitdea@REOPY, varel contrast m croscopy, polarizing

m croscopy, interference m croscopy and fl uorescence

m croscopy. 12. The nethod according to any of clains
5.97The hethwidezceording ue [ciaime 4, whereid rteavnorbas midiecalies ippeleptRdarom
th!er Q)é%sjs?ég er_cdirt&ﬁ)ge Ifcrb&fricrelel. 'e\nCho;bd?eth@mef,rbéﬁrﬁiarchr a

t hod according to any .0 t he
Cptp@@rgd; ﬁgcrgcpaénq% anaitisPher JHigrogRMieRy (3e Cultl pher-G microcarrier, a

Cultispher=GL microcarrier and.a Cultispher-S microcarrier, an Infermatrix-microcarrier; a
Microsphere microcarrier, a Siran microcarrier, and a Microporous MC microcarrier,

6. The method. according to- claim 4, wherein the solid microcarrier is a Cytodex
microcarrier (eg. -a Cytodex 1, .Cytodex 2 or -Cytodex 3 microcarrier) a Biosilon

microcarrier, a Bioglass microcarrier, a FACT Il microcarrier or a DE 52/53 microcarrier.

7. The method according to any of the preceding claims, wherein the parameter(s) are
the size of the tags and/or the optical properties of the tags.

8. The method according to claim 7, wherein the optical properties are selected from the
group consisting of: light reflectivity, colour, the fluorescence emission wavelength(s) and
the fluorescence emission intensity.
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fluorescence tmage(s) of each tag in the ceH unit- in
the field of interest is neasured. 14. The net hod

W0 a@mecoethng to claim 13, wherein the outlines POT/GBR@®6/003186

one or nore image(s) (egq. .pgwase i mage(s).) are | oaded
onto the one or nore fluorescence image(s). 15. The
met hod according to claim 13 or claim 14, wherein one
or nore fluorescence Tnage(s) of eachr tag- in the
cell unit in -the field of interest is neasured for

9. Qﬂé PndthdddLHBRE %o ’érﬂﬁdf th@pr@%gtdl?alﬂnabﬂ{erélﬂﬂ Bnd agaore Iiiage(s)

t hod 12-15, wh
of gatBiPq ladng 591 GREmdlt Feid G BRI P ed by T eadlh ne. he-

one or nore paraneters of the tag within the one -or

10% th(d ac%grdln&ZO cla- H]eg %Fté?ﬁ’ oﬁ'& Bpﬁgﬂeq&ﬁﬁé(s)céf b t]a@’ln the

araneters of are
celburétan anedreaﬁofmresiaﬁ mg@ﬁﬁdt%lneﬁnl@'ﬁécqpég 18. The met hod
according to any of the preceding clains, wherein the

11 pisceiER BOSSTGNS g e h ot A P PB Ay P 81 e

grédtpl onsidiiag ebm bibie fléldlomapdsoow,| phaselcenttast rhicsedpiie oblique

consi sting e u
I||UE‘|JIEiﬁn RUCTQSCORY %z?r'f( f g?lg ??ﬁ%ﬁ%}f o gg@%@gﬁ %éfeﬁrms Eontrast
migesdopl, aeftsotiahi ggnitast aniprosgopy| aar qamirest FHEPEPRY:t plarizing

mﬁgé&ﬁgﬂﬁt@ﬁé@h&%@r@sé&p? Bh@tudréashce3midicsEéapyent si zes

fferent sizes). 21. The nethod
according to claim.20, wherein the sizes are sel ected
12f MpBnidieodddcabing Gnanysdf ichaiin=09- 1 & hehereid o@times aadydiatvn dordinpne
about 5.4 bout. out 9.7mm and
m%&%ima@.e@gﬁea%%g f%%% ﬂﬁgr!:écngd 4nrm%rt@%bany of clains
8-21, wherein the fluorophore is selected fromthe

1'19r qJHQ rﬁ&ﬂ@& %Eéd?&ng?fto H}@ of Fﬁﬁ@rpfréc%&nﬁz%l’auﬁﬁ dwﬂ_é?élﬂfQ)neZ& more.
to ang % \I\$‘| { n.
ﬂ“ﬁ@&?ﬁﬂ‘:??“%e@loﬁ?ﬁc ;S?Qdf‘ 3“‘*7 C:?" é'B'It indbfe! PdW?@ tdf W@?‘gﬁq

quant|t| es. 24. The met hod according to claim 23,
140 fq_bel n%fﬁ?cf gcr‘cdolrr] %g o cl%m%q %nWthémq \éegutﬂ'ltégl%r the orlieoofl-more

image(s) (eg. phase image(s)) are Ioaded onto the one or more fluorescence image(s).

15. The method according to claim 13 or claim 14, wherein one or more fluorescence
image(s) of each tag in the cell unit in the field of interest is measured for each

fluorophore that is used to label the tags.

46. The method.aceording to any: of claims 12-15, wherein each tag in the cell unit is
identified by reading the.one or more parameters of the tag within the one -or more

outlines.

17. The method according to claim 16, wherein the one or more parameters of the tag
are the area and/or optical density of the tag.
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25. The nethod according to any of the preceding
clainms, wherein there are t- least 2 different
w@aroaeer s. 26. The method according to any OPCT/B82006/003186
precedi ng cl ai nms, wherein 7e6ach- par aneter has at Heast-5
different integers. 27. The nmethod according to any of
clains 1-25, wherein each paraneter has |ess than or
equal to 20 different integers for each paraneter. 28.
18 THdnermethod! asescdingdfongyt & thapraseding glaims, WPERin {jgens; gf more
paGRtbrO 8 RERg&ke fﬁﬁ«ﬂte'd%ﬁ@a%b\@ﬁdéw’ee@qum to 50 different
i ntegers for each paraneter.29. A conputer program
product including a conputer programfor controlling a
19C OB Uh&hod Bcdoedifigotonantyhué charhd8d 8 awherkbiai the dudrnpheng isofelected
clains 1-28 . : v Mol J-N| j
roffe SRuPrGRs Ry STyoRpRGe B Prliel SIEL RIS i it red
flupesessi Nng | ogi ¢ operabl e to perform data processing
operations in accordance with the nethod as clainmed in

any of clainms 1-28. 31. Ac | ex conpri.sing a

20 e GReHIh BSOS e LIRS (0, WRERAN IR SEhasiegisg)from

ledsB diffdnt St (6QMBpPb 67 difeentdizeg).t 0 cl ai m 31, -wherein
the mcrocarrier-- is -a porous mcrocarrier. 33. The
conpl ex according to claim3 1 or claim32, wherejin

21t Hnermethod aggording tecpipin 2Rewherhiarte sizgy areTspiectedrifame e group

coﬁ%%?}é & Dbt qg@mf aut @|4ﬁ'r'n NFoooi5.33m, HRRE §i8fimt Adut 7.4um, about

carrier conprises, consists or consists
9. B and ahout 9.8wh. prot ei n, cel | ul ose, pol yethyl ene,
pol ystyrol, glass, collagen,
coHagen- gyl cose- am nogl ycan /or gelatin. 35. The
2 ot SR oG & SVEstySaTD e Hbe B ggeghare | Frted
frdi e gRRPIcohEsting of USE| StafireReldrapth TRIFEC.gr oup consi sti ng
of a Oytopore mcrocarrier, a Cytopore 1 mcrocarrier,
a -Cytopore 2- mcrocarrier, a- Cultispher i
2371 The cathiddep any oDolbitris So?ie wheeiri e ewantity ek fluogpphore is selected

&b bR aRiidd crocarrier and a Cul tispher-S
m crocarrirer, an Informatrix mcrocarrier, a

M crosphere mcroeaner, a Siran microcarrier, and a
24 THeRAR s sccMBingit€ Elaieed3; ivaerein3Bch Tiffereataaintity giesaradi ag to

-1%@@2%@&&.%B‘Hig'E‘?‘neéé' 35, wherein the charged tag is a

25. The method according to any of the preceding claims, wherein there are -at least™2
different parameters.

26. The-method accorditg to any of the preceding claims, wherein each-parameter has
atlleast-5 different integers.

27. The method according to any of claims 1-25, wherein each parameter has less than
or equal to 20 different integers for each parameter.

28. The method according to any of claims 1-25, wherein each parameter has less than

or equal to 50 different integers for each parameter.
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37.~The conpl ex accordi ng to-ciaim36, wherein the
sphere is a mcrosphere. 38. The conplex according to
w@b@i7/eRY7 wherein the mcrosphere i s about 9 P&1/6GB2006/003186
| ess in dianeter. 39. The égnpl ex according to claim
37 or claim38, wherein the mcrosphere is a
carboxyl ate nodified (CM.) m crosphere. 40. The conpl ex
according to any of clains 31-39, wherein the tag
2% ohprompeter regiamsProdedt ipguding tas cerar\der PEAgram Jer controlling a
caRuNES to/FcfBRn BRGh&Rod & @Xmedh-anybecisigRplasx according to
any of clains 31-40, wherein the conplex (eg. the
m crocarrier) is adhered or bound to a cell unit. 42.
30F - appaatexfoadeatemdiing) tHeocediropltw® histary b a3l 4ihif coimprisifigndata
. 0 td i 1 4 i .
i FaTbiTREE A b IR ST PREA SRR b ke barvive
methgd asidainted én aymbcleinstddr ding to clai m 43, wherein
the rod-shaped tag is a nanowire. 45. The conpl ex

according to claima44 wherein the nanowire is.an
301 AR OHONP PANICTaaTIoF 3G e&hﬂpsﬁgc%%?ﬁﬁwg,%@eﬂ‘tS?-m
44 or claim45, wherein the nanowire is coated with

i bver and/or dold. .47, .The, Cg | 1 anyof
o5, PP ity of oS SO GE R ol
miceasgrien di aneter. 48. The . conpl ex according to any of

clains 44-47 wherein- the nanowire i s about 10 nmM or

less in length. 49. The_compl ex_accor di to any of
321 TRaRomP eS8 oA AL SHFELE4 PN 18 icigfierdias a net
clirgg.ocarri er. 50; The conpl ex according to any-qf

clainms 43-49, wherein -the porous mcrocarrier is a

charge neutral mcrocarrier. 5 1. The conplex )
3711_(:T¢1@r09mn@_><t300%¢199 éﬁ’r ay i clins1 31-89), whghrip &1enicrgarrier comprises,
cOlsisO6RESHsREs EQBRGAIFES: profiS|celifose! peREHYIEAS polystyrol, glass.

essentially of proteéein, C%&Jﬂul 0S8, pol yet hyl ene,
cHiBpgs £3/ipgPT-ayFassEminaapayor gelatin.

col | agen- gyl cose-am nogl ycan and/or gelatin .
35. The complex according to any-ofzclaims 31-34, wherein the microcarrier is- selected
from the group. consisting of a Cytopore microcarrier, a Cytopore 1 microcarrier, a
-Cytopore 2- microcarrier, a- Cultispher microcarrier, a Cultispher-G microcarrier, a
Cultispher-GL microcarrier and a Cultispher-S microcarrier, an Informatrix microcarrier, a

Microsphere microcarrier, a Siran microcarrier, and a Microporous MC microcarrier,
36. The complex according to-any of claims 31-35, wherein the charged tag-is a sphere.
37 The complex according to-claim 36, wherein the sphere is a microsphere.

38. The complex according to claim 37, wherein the microsphere is about 9 uM or less in

diameter.

39. The complex according to claim 37 or claim 38, wherein the microsphere is a
carboxylate modified (CML) microsphere.
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52. The conpl ex according to any of clains 43-51 ,
wherein the mcrocarrier is selected fromthe group
weongios2png of a Cytopore microcarrier, a CytopCr/eB1006/003186
m crocarrier, aCytopore 2 ygcrocarrier, a Cultispher
mcrocarrier, a Cultispher-G mcrocarrier, a
Cul ti spher-G mcrocarrier and a Cul tispher-S
m crocarrier, an Informatrix mcrocarrier,
40 MTbe osphler eccridingde aRY Pleglaimg 34i30awherpip tscias PP’@P“Seén‘iPné'Sts
or ggng[Sg%gémg,yl\@p&yggrgﬁ@gm/@nate{é3 The conpl ex accordi ng
any of clains 52, wherein the conplex (eg. the
m crocarrier) is adhered or bound to a cell unit. 54.
41 Thenes asmplex acdiigltngny of ammoB1-eDaivherei3ths Jomatexr @onthe
.at_| east nd to the cell unit. 55. A
m'%?%ﬁ%%flﬁsﬁheé%"g%bé’{’ ﬁ(gté éaéécl:lgﬁgl ex conprising a
m crocarrier and a tag, conprising the step of
42C OBk 22bHinG ARG 6f Maifs 8121 ONIRAG at V2T SheNarstbody is
m crocarrier conprises, consists or consists
bourdsieriee @lllUpitof protein. 56. The method according to
cl ai m 55, wherein the mcrocarrier conprises consists

or, consi sts essenti tJ The met hod
43a@c%’FW?eﬁ§°T8”S&qg i nﬂc%aca%'re -Pgncfgg 0%-§hg%e,g5[\%\?1’er ein the
mcrocarrier is a Cultispher microcarrier. 58. The

44M5H0 %ﬁgﬁ\&%é’&?hﬂﬁ tb Blafmd 23, Mherein B P8LIMAPERG S £ haroaire] er

is selected fromthe group consi sting- of a
Cul tispher-G microcarrier, a Cultispher-G.

45MTRE @EMAPIEX Sdcortiig tEdkalm &ph'ﬁéreﬁ the eanowae isi apralunsiiumFlagowire.
nmet hod according to any of clains 55-58, wherei n t he
protease is selected fromthe group consisting o

46p rideebmalse agGordingteicim v or meiny 43, wharein ibe Hpaaydre ig eoateﬂw\é'th

t gording to claimb59, wherein the proteinase
sn{/‘@raﬂglga&?n an ancoi nt of about 0.5U mM or nore. 6 1.

The nmet hod according to claim59 or claim®60, wherein

47 Nehe %Wg)ie%cb&duﬁ@m A6t @ GIathsé 146 olteiaiage ténbwire Btabout 1uM
| east 60 m nutes. 62. The nethod according to any
ordgssin dipRgieE5- 61 | wherein the conplex is contacted
with the protease in a volune of about 5 m or

[ | O S|
48{ﬁ'ﬁ? 79?raelg)§ ?cfcg{;dh ngc{a 8y Pfs cﬁg %rsgl%%?ﬁ%r%ﬁéé@ R BXofiR R abatt 9 pm

or less in length.

49. The complex according to any of claims 43-48, wherein the microcarrier is a porous

microcarrier.

50: The complex-according to any.of claims 43-49, wherein the porous microcarrier is a

charge neutral microcarrier.

51. The complex according to any of claims 43-50, wherein the microcarrier comprises,
consists or consists essentially of protein, cellulose, polyethylene, polystyrol, glass.

collagen, collagen-gylcose-aminoglycan and/or gelatin .

52. The complex according to any of claims 43-51, wherein the microcarrier is selected

from the group consisting of a Cytopore microcarrier, a Cytopore 1 microcarrier, a
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the step of contacting said conplex with acid. 64. The
nmet hod according to claim®63, wherein the mcrocarrier

WO 800g/0p2pDUS i crocarrier. 65. The nethod accordi/o82t06/003186
claim63 or claim®64, whergin the mcrocarrier has a
net charge. 66. The nethod according to any of clains
63-65, wherein the mcrocarrier conprises, consists or
consi sts essenti al Ia/ of cellulose. 67. The nethod

Cytapotsr @i miprecarrigny @fCulisaharsmismogpier. wh driispheri(z microcarrier, a

chs R&Er lrnic?cfcal‘riﬁr andey Cﬁlﬂ@h@r-@nﬁéreé‘a’#ﬂérl &1 InfoRBatrid Mecrocarrier, a
d accordi to any of .cla

ho
MISER S SFTeD &1y e aiecr bictomtfous MEGRAahef
mat hod according to any of clains 63-68, wherein the

agp I %H%H%Q her ﬁdmé % a-ll;g & Bl 43aLC Qe tﬁeoccﬁ"hﬁémeg.g the

m crospheré-. 71. The netho

mierocaTier) ﬁgadherewoali)qnm?@amléﬁ‘@i n the mcrosphere

conprises, consists oror consists essentially of

pol ystyrene. 72. The rret h ac di

5463T'ﬁcommn%qom"tqq@ ay; g m%éﬁg@t &ﬁgfﬁv‘o%a}?%é 0”3.?8@00 yis
bouA & t6é caluritf  hydr ochl ori c acid, sul phuric acid and

sodi um hypochlorite. 73. The nethod according to claim

72, wherein the acid-is -37% hydrochloric acid (~12M.
557 4A rifdileochfot $eperatiog-a EQINPIGK ENREISHID A MISroCTFR RS tRgSomeliging -

thé Sst&;?%eégrﬁéﬁlﬁdj s§id| Q&Hﬂilé}@ vl d. prbReasd N@hsRinhesld microcarrier
according to any f63 74, wherein the conpl ex
C"i"ﬁ)”é‘?.ﬁlP@ﬁ%ﬂor\ﬁP?E’ﬁSt%‘fS&“ﬁ'ﬁqy8 Rigielfie of about 5 nml or

| ess. 76. The nethod according to any of clains 63-75,

5%er!’?gth%£%(ﬁé0?ﬂlp&jt%)%lé m f\%h&gln the I‘rhﬁod%F @&ﬁ&isgg,_aonﬁsts -or

s ermning ect
copkistsassenialhfof gelbinir e conditions on a cell conprising
the use of a conplex according to any of clains 31-54.
78. A nmethod for determ ning the of a

_, I . g%)f ect rﬁl ur an[.i t%é a
5% Theumetiion aGsAMINg; Bridaith 55 Eeta ™ EoniParel H° (HE O is
c@fispheahicidcariedli ng a first set of groups of cell units

each conprising one or nore cells, and
58. The method according to claim 57, wherein the microcarrier is selected from the
group consisting of a Cultispher-G microcarrier, a Cultispher-GL microcarrier and
Cultispher-S microcarrier.

59. The method according to any of claims 55-58, wherein the protease is selected from
the group consisting of proteinase K, typsin, thermolysin and caspase.

“60. The method according te. claim 59, wherein the proteinase K is used in an amount of
about 0.5U/m! or more.

61. The method according to claim 59 or claim 60, wherein the complex is contacted
with proteinase K for at least 20-60 minutes.

62. The method according to any of claims 55-61, wherein the complex is contacted with

the protease in a volume of about 5 pl or less.
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exposi ng said groups to desired culture conditions;
(b) pooling two or nrore of said groups to form at
wo e@sn2ae second pool; (c) subdividing the sePCHABp@6I003186
to create a further set of_groups of cell units; (d)
exposi ng said further grou% to-desired culture
conditions; (e) optionally, repeating steps (b) -
(-d)-iteratively as-required; and (f) assessing the
63efAf raethodfer acrprating aceomplexPomprisig @ AECreaAal ABd 8 d#l COMelifdd
thd QepH Shtabing B3R RafExGiR@s@d, wherein each cell unit
conprises one .or nore cells adherent to_or bounded by
a conplex according to any of clains 31-54. 79. A
s4Thb a@tHoa mceoting tagim 63elhersio thee naiarocatiyr isf porslub microcarrier.
cul ture conditions, conprising the steps of:
ay-providing a first set of groups- of cell wunits-
65e akhle n@ghghacsiordingoiaesiain 63 rap claing 81 Wheraif dheerfsirdarisr Bag @ net
chdiguUps to desfred culture conditions; (b) pooling two
09 nore of said groups to format |east one second
pool; (c) subdividing the second pool to create a
66l Uhé FRfhodelccartiing te apyp oiodlaime [6B-63nivhargin(tty neorpamsiian gomaiises,
further groups tQ.desi cul ture conditions; and(e)
COPYPIF 8%”?&??5 e%%%“é‘%&'yi ﬁ%e'é’f%%s (b) - (d) iteratively as
requi red, wherein each cell unit conprises one or nore
i RE®G-gaywRer6iA AR @icratafieF iiangytdpore
67_gﬁbé @?ﬁgpg{:ﬁ&%@%ﬁ& oggéi A net hod for determni ngrttg,ttweﬂa
mgfocEer- of a plurality of culture conditions on a cell
conprising the steps of: (a) providing a first set of
ups..of cell. upits A ri sl ; :
o o o st rsind P oL P RIRL Wi EH 0 icRioaltBf 8 2 Gytopore
2 p@ngatrieons; (b) pooling two or nore of said groups to
format | east one second pool; (c) subdividing the
second pool to create a further set o r Qups of
6% efheunfthag accarding ip 8 §f §laims §F-¢% MTRE t&? gﬁ?d% S| r ed
culture conditions; (e) optionally, repeating steps
76. b?hfe(n(\jgthédl e%rcgrtd%n\é% Xla%aSGS{ %ﬂgrle{nﬁge sﬁ%%'is a micresphere:

71. The method according to claim 70, wherein the miicrosphere comprises, consists or
or consists essentially of polystyrene.

72. The method according to any of claims 63-71, wherein the acid is selected from the
-group consisting of hydrochloric acid, sulphuric acid and sodium hypochlorite.

73. The method according to claim 72, wherein the acid-is 37% hydrochloric acid (~12M).
74. The method accerding to claim 72, wherein the acid is concentrated sulphuric acid.

75. The method according to any of claims 63-74, wherein the complex is contacted with

acid in a volume of about 5 pl or less.

76. The method according to any of claims 63-75, wherein the complex is heated in the

presence of the acid.
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- (f) assessing the effect on a given ell unit of the

culture conditions to which it has been exposed,
wobk@rein9each cell unit conprises one or nore BEL/GB2006/003186

adherent to or bounded by Q%conplex according to any

of clains-31-54. 81. The nethod according to any of

claims 77-80, wherein the cells are cultured in cel

units, each cell unit-conprising one-Or nore cells.

82. The nethod according to claim81l, wherein the cel

7HNA Frdtrdd for aetﬁﬂﬁlﬁ’ in§ &el &fectaﬁ a pTJi*eﬁlty'@“tctlI@.ﬁe 3&riorls Bigatell
aqé of clal 5 tn the g{g condi tions
oG RRieoe G ARt FEoEa oA eaed 565 "The ot hod
according to claim83, wherein the nmedia contain one
r : [
781 BB TBC Bl B Suchb oF Y, Bl BE £, Eciénlon o con
conmprigimg theredensiofi t he cel |l culture conditions conprise
culturing at one or nore specific tenperatures. 86.
he net hod accordin O? %E of ¢ ns. 77-85, wherei d
(at) REPviding| a trh $44198 SEWRBIt £ é”'té&ﬁﬁ'i’ FPrisine; A IR CSESe an
exposiAysaid gpaps foidesisadasito@toesditidéhid; A net hod for
identifying a gene which influences a cellular
process, conprising the steps of: - a)- detern1n|ng t he
(R pbaliog tvst oramase of saithgreura b farmeat (gRidINEIsBPRNdFRE cel |
unlt in accordance with-any one of clains 77-86; b)
H%éfln gene expressi on in. _sa

0¥ Seond B SR pes gty betst Siatet BTt vi ng

genes which are differentially expressed under desired

uItur rding to. claim
?XWMW S&Qﬁﬂﬁﬁ*8§§%¥§2§Sﬁﬁﬁﬁﬁggq8%n§ﬁ?.ons i nfluence a
cellular -process. 89. A nethod for producing a

éj%?ﬂuﬁ'a@y %b&lnmképg (l%n-c@gﬁé‘ratﬁeg%@@e@f regipl Whi ch

' uerices a-cel l'ul'ar process conprising identifying a
gene in accordance with claim87 or claim88, and
(fpassdssingige atiedt @A atgivcnazel adit oighé egtuencaiditions © vgdateit s been
nuclglc acid

wherein each cell unit comprises-one or more cells adherent to.or bounded by a complex
according to any of claims 31-54.

79. A method for exposing a cell to a variety of cell culture conditions, comprising the
steps of:

a)-previding a first set of groups. of cell"units- each Tomprising one -or more cells, and
exposing said groups to desired culture conditions;

(b) pooling two or more of said groups to form at least one second pool;
(c) subdividing the second pool to create a further set of groups of cell units;

(d) exposing said further groups to desired culture conditions; and
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synt hesi s-or biological -replication. 90. A nethod for

i nducing a cellul ar-process, conprising the steps of:
w@ ado7ioetenat i fyi ng one -or nore genes which ar e-PCT/GB2006/003186

differentially expressed ijJy association with the

cellul ar process in accor ce with claim87 or claim

88; and (b) nodul ati ng the expression of said one or

more genes in the cell. 9 1. The nmethod according to
(e) obtiinally Gspeatirgrstsps (Modd) aratiyaly@s reauiied.expr ession in the

cell conmprises transfection of said one or nore genes

into the cell.92. The nethod gccording to clai 0
whegeisyasich calbHlficamPEIes one GelaTs ] g’c% P’?%S?yt%h%’mp'ex
acEYRYLRAAG oPGanBBsBRAt i on of a gene product. 93. A

met hodi or identifying the state of a cellular process

of a cell, conmprising the steps of: (a) identifying
80.0 e methoddioedejemisngithiecdfifesl & &l pluralityeeft Guiiineycoaditionssyeg cell,

LR Latdgn with the cellular process in accordance
°°Aﬁﬁ?sﬁ'¥g§‘ﬁ§?@ %3 "or claim88; and (b) detecting the

nmodul ati on of expression of said one or nore genes in
(a)%r6Rdihg atff@ s8I0y gﬁ@fplgrdﬁcgil ngl'iltqd émtcﬁh?risiﬁg bhrgpcmbtemedis, and

rocess, of said cell. . nmet hod according to
ex;gqsg]grﬁagfgrowgq g‘?s e%‘é‘i"té’?eo%oé'd'gfgnsr‘rore genes encode a

mar ker. 95. The nethod -according to claim94, wherein

[ hd¥aeBRBSSRY . 96. A

(b)ﬁgﬁnﬁ%fﬁo%ggﬁg%gbggfﬁﬁ gbrde%s?gcess, conpri sing-the

steps of: (a) determning the effect of one or nore
(c)&ebdivitifg @R dtérdaas t6RreateCatuttherret of groupactariidaitee wi t h

any one of clainms 77 to-86; (b) exposing a cell to

cul ture conditions which induce-the cellular process;
(dpnPoging sdic ultadrigngds hedeisd cwitweceantitios7: - A et hod f or -

i dentifying an agent which is capable of inducing a

cel lular process, conprising the steps of: (a)
(exentionatiyeprpting ategs foxc {d)derafyRly 8% SAdFe &ent s on a cel |

unit, in accordance wth any

(f) assessing the effect-on a given cell unit of the culture conditions to which it has been
exposed,

wherein each cell unit comprises one or more cells adherent to or bounded by a complex
according to any of claims-31-54.

81. The method according-te- any of claims 77-80, wherein the cells are cultured in cell
units, each cell unit-comprising one-or more cells.

82. The method according to claim 81, wherein the cell units are single cells.

83. The method according to any of claims 77-82, wherein the culture conditions are
media to which the cell is exposed.

84. The method according to claim 83, wherein the media contain one or more specific

agents which influence a cellular process.
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one of clainms 77 to 86; and (b) identifying those
agent (s) which induce the cellular process in the cel
warirs2287 A nethod for preparing an agent whiBGI/GB2006/003186

capabl e of inducing a cellyl ar process, conprising the
steps of: (a) determ ning e effect of one or nore
agents on a cell unit-, in accordance with any one of

claims 77 to 86, (b) identif ing t hose agent(s) which

85] ridhe eethdrbachordinge@ any|df glaims %?—6 aherein theygell giftyre grpgitons
SRR 6 S hdte Spediie WrAgdratdrebhe agent (s). 99. The

(mﬂggﬁgﬁ aﬁ@ording toeaﬁiloflgfains 77 to 98, wherein

the cellular process is cell proliferation or
gediThbahandd asdofding bOshy oh charhd3TH85,0mhereih tiue Celigeuttrenonditions

cel.ls or.cells that h . ived fromstemcells
COMRIRA ‘i”ﬁlér'n@ooﬁpoﬂeso i ﬁ]&r %‘é&g%)%%gtr%% a) incubating a stem

cell culture; and b) splitting said culture into two

879?\ MBhEd B @dé‘ﬁﬁfyﬂé aSdeRBWRRh!iStueAdRE LCadlibr progess Addthp@isiag the
of stemcells Under  two ornore different sets of
step§iof:ur e- condi tions wherein the cells are cultured in
cell units, each cell- unit conprising one or nore
cells -adhered to or boun I hddd
o) ey T e b TEA Ee oontlifnd BR B AE RELED Blnco
withaang ba¢ ofi ldd@s 7Wi86r ein i he cell units are single cells.
102. A nethod for culturing stemcells,- e
onprising-growing said stemce|lls adhered to the .
b) COAPHRI IS HPEASHEN tnosaévnsﬁ"dwt%wa?wpgi@%% salf{pyltigyggnaions:
an@et hod according to claim 102, wherein said stemcells
are subjected to at | east one change of culture
conditions. 104. The nethod according to clai m103,
c)weatifging germisdvhidieang diffefentially expressed Hadar idesisedcyliyse paeiions.
change of nedium 105. A nethod for obtaining
differentiated cells fromstemcells

[ invitrq, .
B8 o preRagouTEs &1 B B, WA B RSO cgnditons influence a
cchdibesefdsst 0 the conpl ex according to any of clains

31-54 in a

89. A method for producing a nucleic acid which encodes a gene product which
influences a-cellular process, comprising identifying a gere in accordance with claim 87
or claim 88, and producing at least the coding region of said gene by nucleic acid
synthesis-or biological replication.

90. A method for inducing-a cellular-process, comprising the steps of:

(a) identifying one-or more genes which are- differentially expressed in association with
the cellular process in accoerdance with claim 87 or claim 88; and

(b) modulating the expression of said one or more genes in the cell.

91. The method according to claim 90, wherein modulation of gene expression in the
cell comprises transfection of said one or more genes into the cell.
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culture nmedium (b) transferring the conplex from one

culture nediumto another; (c) optionally repeating
wa@t@p/0t2y7 as required; and (d) obtaining the PCT/GB2006/003186

differentiated cells attacggd to the conplex. 106. The

met hod according to claim3105, wherein the

differentiated cells are isolated by enzymatic or

chem cal detachment fromthe conplex. 107. The nethod,
92aclher ahethgd t ascerdingntol G&ine 0o rwhelrein nmaddatiopnefy 8eNe ERession

I f.fer ' & @Ddle, di gestion of the
co@gﬁ%ﬁ%é@{‘&f@%@iﬁﬁﬂnﬁ%ﬁﬁﬁ6%;53@% ﬁg pl uri potent stem
cells in vitro conprising the steps of: (a) seeding
935 &l HetBedfoBidentiffiletheciae eba atidlar mocegs bba aely cafiprsingitissteps

1-54; -and (b) propagating the cells while attached to
%'t he compl ex. 109. A nethod -for culturing cells in

vitro, conprising growing said cells adhered -to the

CQTHd bRl xprdssed W assBciation with
(aﬁ@?uﬁck@ﬁ%%& (?Ie?{tei ebfgsngf,mgh%% &Eﬁeai n»?)o[ %Sr obt ai nabl e
the pejiienPreesss lm@ﬁoprd@a?ﬁ)wsﬂk?'ﬁ@gﬁﬁr% cleimpl e (a)

separating the cell unit and the tag;

-(h).obtai ni ng-one_or nore | e LS| ;
ohpetbiBa s BoRRR L Her i (R i ophd 3B Fercby
dedertnining thestoteef the osthuler préceas ofiseisi asfl. t he tag. 111. Use

of a conplex according to any of clainms 31-54 for

determining the effect of a plurality of culture g
94 g metherds aesprding & (claim P3, wherginpsaid, opg Pr IRYURAFEHGNCCe 2
mb®er. @ nanowire) to |label a mcrocarrier.113. Use of a

rod- shaped tag (eg. a nanowire) for determning the

effect of a plurality of culture conditions on a cell
94 Irhe rhistBochecordhignty tlainc P4 whetdid saldenaker @ay detdggeciest by an
inm%seslg%to or bound to a mcrocarrier. 115. A nethod,

a conplex, a conputer program an apparatus or a use
substantially as described herein with reference to

0é.N& nR&eQ MR #NiEIRG a fcb BT §Focess, comprising-the steps of:

(a) determining the effect of one or more culture conditions on a cell unit, in accordance
with any one of claims 7710-86;

(b) exposing a cell to culture conrditions which induce-the cellular precess; and
(c) isolating=the desired-cell.

97- .A method Tor identifying an agent which is capable of inducing & cellular process,
comprising the steps of:

(a) determining the effect of one or more agents on a cell unit, in accordance with any
one of claims 77 to 86; and

(b) identifying those agent(s) which induce the cellular process in the cell units.
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98. A method for preparing an agent which is capable of inducing a cellular process,
comprising the steps of:

(a) determining the effect of one or more agents on a cell unit, in accordance with any
one of claims 77 to 86;

(b) identifying those agent(s) which induce the desired cellular process in the cell units;
and

c) synthesising or isolating the agent(s).

99. The method according to any of claims 77 to 98, wherein the cellular process is cell
proliferation or differentiation.

100. A method for culturing stem cells or cells that have been derived from stem cells in
vitro comprising the steps of:

a)-incubating a stem cell culture; and

b) splitting said culture into two-or more groups of stem celis, and culturing said
group of stem cells under two ormore different sets of culture-conditions

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

.adhered to or bounded by the complex according to any of claims 31-54-

101. The-method according to claim 100, wherein the cell uriits are single cells.

102. A method for culturing stem cells,~comprising-growing said stem-cells adhered to
the complex-accerding to any of elaims-31-54.

103. The method according to claim 102, wherein said stem cells are subjected to at
least one change of culture conditions.

104. The method according to claim 103, wherein said change of culture conditions
comprises a change of medium.

105. A method for obtaining differentiated cells from stem cells in vitro, comprising the
steps of:
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(a) growing stem cells adherent to the complex according to any of claims 31-54 in a
culture medium; '

(b) transferring the complex from one culture medium to another;

(©) optionally repeating step (b) as required; and

(d) obtaining the differentiated cells attached to the complex.

106. The method according to claim 105, wherein the differentiated cells are isolated by
enzymatic or chemical detachment from the complex.

107. The method according to claim 105 to or claim 106, wherein the differentiated cells
are isolated by digestion of the complex.

168. A method of growing pluripotent-stem cells in vitro comprising the steps of:
(a) seeding said cells on the complex according to any of claims 31-54;-and
(b) propagating the cells while attached to the complex.

109. A method for culturing cells .in vitro, comprising growing said cells adhered-to the
complex according to any of claims 31-54.

110. A method for identifying a tag obtained or obtainable from a cell unit comprising the

steps of:

(a) separating the cell unit and the tag;

(b).obtaining-one or mere-images of the tag-using a microseopic technique; and
(c)-analysing the images to determine one or more features of the tag.

111. Use of a complex according to any of claims 31-54 for determining the effect of a
plurality of culture conditions on a cell.

112. Use of a rod-shaped tag (eg. a nanowire) to label a microcarrier.
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113. Use of a rod-shaped tag (eg. a nanowire) for determining the effect of a plurality of

culture conditions on a cell.

114. Use according to claim 113 wherein said tag is adhered to or bound to a

microcarrier.

115. A method, a complex, a computer program, an apparatus or a use substantially as

described herein with reference to the accompanying figures.



