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Hi gh Throughput Cell-Based Assays, Methods of Use and
Kits This invention relates to high throughput cell-
based assays, nethods of using such 5 assays and kits
for such assays. Mrre particularly, it relates to a
gravity based wash/filtration step for high

t hroughput cell assays such as i nmunoassays. .
Backgr ou ﬁﬁngThrPF@HUﬁ68WPW ﬁ?ﬁ@yﬁé\éetaf’dsv%fm%tﬁn%'@f%ods
to detect the interactions between a cell and anot her

10 entity ggenerally a drug or a drug candi date, a
t oxiTiis iBYRPB Fridigs &0 hlsamravehwhfe" éﬁied)aﬁsgys gthoderRfsing such

aséeﬂ/stdﬁ@ kﬂ§ tor sfich H&?E I\Qf)retd'éﬁ%%laﬂ?l it rdPASER AGadYy bayeant s

are w de avai | hese asSays are used to detect
wehEipasiop g T BEUIBBHISSH AGSSR SURE 56 KPPRSHSEAI D! one
or nore marker nolecules (generally proteins) of a
cell. Cell based assays generally neasure a
di fferentiative respB#Eerqusgef thedaveations i munoassay

f or T@ieQJsEfo?(lé‘rmu%%ét%sstB%ﬁtefct ﬁeﬁiﬁéﬂ%@ﬁom&ﬁé@rﬁa %é'lpléhcﬂ%other
protein on the cel wal or intracellul ar of

en&fw(gene@we&@wg;@ra&rug aandiiate, ptpn anvijenaental csatpsginant, etc) s

we(lfkhB\ﬁﬁ uﬁt‘%'aﬁomhuﬁ{ber et hese é‘éiltbats& aéihﬁ}'tfoPhéiéiﬁret \Dldbl'?%vallable
mar ker nol ecul e of the cell and elterQ%ltse or

Thepe Assays Secwedde felectiBneiiechit A tesd campaedheming aRiassiea ! one or

md?é\’ﬂér‘l%r%éi@&ﬂ‘é"st @l@h@rama;sﬂe%ras) bfa €@pabl e of being
det ect ed, @genera uoronetry, coloronmetry or
r adiCoAdes Pwavgeem?m%hmaaﬁ?é déffeée’é@H‘;fﬂ fESRPRSE NBYUifiAGan

.mﬁh@ﬁslagsey r&wﬁerem%n@péélm@maﬁ(epﬁ\fo@cmetdmeh af @t;ﬁstbln% the cell
Typically this has been acconp

wag er rier ol rloéthew@&h%m%@ldyc at least arfifat '|gév%rs aﬂdepl(waﬁ gntibody or

otrféfrbﬁf ty} t'ﬂﬁt Iﬁﬁ@d lto'tﬁé‘ nﬁ\frketr tﬁfblétﬁh% Sthé"BéIParld &MREB lt§elf or with a
reduced a wash buff is added to the sol uti

seqyIagny I!Qaﬂﬁ &P@é?t%?@ﬁ@%y antbady daving @rgeigciztile F@ﬁ'ﬁﬂs‘é capable of
beln@d¢teteed, BBneraM) bysflddiorfethyTRbloroteetHd: radiobdtrigy.d. The

wash steps are often repeated 3-8 tines in order. to 25
ens u’F‘E‘UP%SS@M%éfe‘a‘Pﬂm%\'FatP@W\F% nesd toemayhidkaynd “ga”ds before the

det@éﬁ&{ étéb ST ypﬂé!lystHlsSha% BdeEaceOmpibken gvﬂﬁrc@ﬁ@iﬁﬁ;aﬂﬁlﬁi wash protocols
in th nber of tubes which can rocessed

Thsﬂﬁ)/ebw@wdﬁfmtwd@ﬁ@n@éﬁwe qQrmegp 4gands if srdused ?P?a.wash buffer

is #ddedltb tRUSAITRKI Phis iCthER aéhthiuged ARE tHe é@ibéHaYant Pérﬁoved Ieavmg the
amount w t hdrawn and where it is drawn fromy

ceolf @sSmalv ol OigiauickiThe Wesh fiePs rf sfﬁrgwea%%tsﬂﬁg s Brorder t
enSie thdsfstRial emodaiaf thedlbouad hitdriapf. [iquid (if 30

too_nuch is taken). Likew se, the 35

er_o .
was &l Fadime,eoneeipinarrgeess andfavied 'fghhﬁﬂumrggmf {Sbes which can

probRe&el SilHmg grvéaqm by éner @é]‘@é/rﬁ(ﬂt alScdis ot e&sw fifedt ll automatlon
nmeasur enent can U 2001/0055776 es
copatible: e‘\%t'%a%bhﬁ %W?Wtéo"th @ 308 where |'tt'%i’fam”§?°3‘ t’%f &5 and leads

to RESVF Eis Ritherdth®ugh BESaHIAIVIAtor fdDE H& btresENSE dedtl dlRQY Wbkics liquid (if

difficult to control and each well
too much |s taken). Likewise, the
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5 varies in its response to the | ow vacuum This | eads
to inconsistent results between wells wth sone wells
running dry while others retain too nuch fluid | eading
to fal se positive signals. Mre inportantly, cell

nufr@PYRLAshes nfisbbd REWtinH t¥ ehdilve safflRRht badRgRAAE réfeABis removed
permt an assay using renaining | ow nunber of

nay
s0 3| gceuralemeAireMenteag eIt nat i onal pat ent

publus 200100056078 A4 404Gestdrrtistuad oRIGILRT Withh rnuthveﬂ!tﬂlt)er plate to
which relates to a net hod andﬁﬁﬁgﬁrsé%ls for detecti

Previdec? picker thiayghputdenmat Hhejowyv cyls %ogﬁ%%& eath wel

vaieyin itd FeSHbnBRIARB IR LAuRR Thisqé &5 to <"M@:bhélé?l@h*ﬂ‘ésults between wells
recogni zing the Fc portions of tar

WIth SO Rlis fgnring #rwm"esoﬂm retaip deq My f'u'%‘lloe@swaw f3{gp positive

sighBls! Mefl iBfpoftahBC kaIrekBvers Restibbiafti@Rtidvd eibeiteh ebMetaBESmay
I n the target- cel | menbranes. | ncubatl on of the cell

pe%'&ﬁ%ﬁ%ﬁadd‘smgtrﬁmé@ﬂ"& @WW”&%PH’?‘B Second anti bodi es or

ant ihede A8 Hemtdrnativnal &h@ﬂ!t@ﬂlbﬁ&atléﬁ WO b53464i8 (Fodstad Oeystein et
fluorescent agents, netallocoll oids, radi \?\FSOt 0

at b Bieh elgigia @ ieshost anckarparatus toh S5ieelnasnes e fgjast cels in a simple

any Itlméaéavm@twagn USIQ% aa@h\agabi.d/parnaé@@aﬁbdm réswlimgtﬁem portions
of the nethod met hod and aﬁ%%r at us desc

of Frerhiagl 8sepciiing an%hpﬁ.!f& gnd4ageles! Qﬂ?t"}ge%ﬂf’ad'ﬁihf’E?Ft?%t°

sp@@ﬁd éry: tig ©h QERAMPENEIIS EHRSERRY.celPREMbEhe¥| lﬁthwoﬁlejthe cell
i.cati on of the whole SBP%I nmen ath

SU§ sww@&a@aemmséoéaﬁcwrﬂ 9\%%?1’&' adefr %qm?fiﬁg%e'abe'ed or

noﬁwmﬂlﬁﬁ?ésdéﬁl BigeRSs, trﬁbtblﬁ)cgﬁblw 2Adisisstopdd) ﬁlodﬁ%bmpleﬂﬁé/or certain
al so be scanned autonatica 'V%C convent i

engunes #IwiEng Yigualizaionngiagaficalwi kase b sarficly icity ﬁ&#@tfngthod The
métAcY B aisReatlOtedFibb@bitlesfa dohe sﬂﬁj@ﬁnd@rh&né}){ record which is

magnetic field aﬁpllcatlon ~and a P %RF gtus
eaF'HrV"?)’é?CHE%Wi%‘QfCP % H‘?Ef‘%ﬂe‘é('@&ﬁ“ﬁh%@”‘ffl?a 'h AlEispReimen
rath8r tga? ﬁ?la;l)ﬁdet:tlo'ﬁtb%éré@ﬂ@n@fallawg tl'ﬂafus”ehif]gérgé'l Qfécérgbm gblusek ko be

Vi a [ retenti on assa Si can
anglyed. dedevice e e bapestnadaiomatialy e fiveatonaf densitometric
tedh@bRBY.| Brle m@tﬁod éH@laﬁﬂtaﬁﬁm‘é%éM peTRed n:'r@s“omh ibln of métetﬁlfgeﬁﬂells by

such a sol ution e ention

mdnetc, 8 aRbl RN a0 oK AP RTALS PE e e e et A¢Eording to
th@#ﬁ?mmanﬂdgﬁﬂw&j When the 30 assay is to be ] ;

per 0 e u / any unbound...

P o ek Roske gl vEBRb K Pieior Py op g iticant
boﬁl@héék iAtige telamtuen @ﬂbnﬁéianbm&eﬂﬂ(pbtdnhél foodrog discowstyl. THetpresent

an b&ect ﬂb?ag'wfresent i nvention to provide a

'mﬁﬂw%bggv B¢ Sy Y¥fi™"hg of cells wused in a nultiwell

filter plate assay by gravity flow it is another
obj ect of the present_inventi rovide a process
for the washing of 33BTANL fE'%%'ET '°§ rnul tiwel |

f | I tll@[hepdr%éht irvéhtih @llp@ke/ﬁlacéwmat aultivell plateoahdagrawnt When the
cont.actin a reaﬁent

t
astatpis be Ry g SitsestaviSdp wabh awed 2P BREHoK daands rasner than
vatuliuneBr tdrerif0gation. The célisgra thdnedxamirsel te aletsdt fhedrouhd igand.

gr OLlltpls an object of the present invention to provide a process for the washing of cells
used in a multiwell filter plate assay by gravity flow.
It is another object of the present invention to provide a process for the washing of
cells used in a rnultiwell filter plate having a polycarbonate filter by gravity flow.

2



10

15

20

25

30

35

consi sting of |igands containing a detectable marker
and |igands being 5 capable of attaching to a
secondary |igand that contains a detectable narker,
d. washing the cell with gravity flow at | east one
time to renove any reagent which is not bound to the
sel ect ed taro%ét nol ecul e of the cell to VI d

washod cd | COMARING§esel St 2 teagmregmer Hab P IGaRG T @ selected

i ndi cat e t hgyrgut efchatuR iflor SRIRNEH, Bk lighed béih%@élected from the group
nmol ecul e (i ncluding, the alteration i In the functi

state of thePsISHPePHIgands epntaiBing RlsterikIe Miaress 291 Gaiets being

proteins). tdpabfe ci@héteig @ Ssdon@4rytifendPihas&ittains a detectable
invention to ﬁ@ow de a primary and a secondary

anti body as™@h€"ligand in the nethod. 15 It is a
further qpj ﬁﬁéhnﬂjthb'%%ll Wtﬁ@&é\ﬂit flGM%ﬂIda@trbﬁeQInﬁE ferbH\%vélany reagent

primary and a secondar as the I|

met hod and WB'CH&%PW%@%P%?'E@‘Y Gﬁarﬂﬁté“?JP? P the Ce" t° provide a
anti body t owhdied defty ARt nol ecul e through t he use of

fl uorescence, che 1 yni nescence, gor onetr

r adi oact i eSEREENIRG Top Hed9ape & '§€'86tﬁd 9’%??%%&}’8%%& of the target

i's bound t Omblé@ulﬁr(inﬁlﬁﬂb‘lg@rﬁg hiepshions lin tHeFuiadtiondljsete obfhe proteins
the present inventio rovide a deyice for the

gravity fil chgtqsm%ghorﬁgtp%%fﬁhq P9t and unbound
r eageipfother omect of tha dréddne nvehtiingo petideda pivBagrandl €condary

baottom of each well being covered by a
a”%ﬁ th%ﬁ%?"ﬁ'ﬁ@t %’“E@Pa er plate hav?ng wel |'s )équal
I n ﬂug’@ﬂ‘ﬁnm@bje@t sfege Fte%éntvih\liéhtlbrhﬁ) mebntblé aqa‘rmtalayeaﬁd hisétondary
[rler | n (0]
Bt cnehd Berrain 3 meter 80 1o ety h PlalgdRy i Riimasy patizody to the
targét rhblecuné ﬁ&emgh ﬂlhe\ueebf Mbré&eﬁé@\mdmnl@nfnbbée?ke Pdoidrémetry or
| C avl n re.sl ze
raqb sy S G gt eseoa BmaRe P kasnd 1o18¢ Bridgrkantibody.

aboutis @n oDcht dftthé fsreaentaﬁl\abnhb@ RBprooibe aczievmé féritRe BreRfgfiltration of
e.a carri avin

entio ro r_pla wells the
was S 3P0 B amdTEgentS vt af b ke idte Payg fae Pinpwels. the
bottbraf bheh welt eémgi b@féiiédiby @fpoidme metebrase; Qafcdrhfrh;ﬂa?tbhemng wells
rac a er

| at e th
eafsi%h Rubrreai evinsenR feciris oo iedbinphis fercapies s Paving
opéh tdpsanbWaEtombi dridca cmaﬁxrratr@ and a carrier plate
sur f

havi n lI's the, i es of which ve been .
on P adiiig abigrptiS preghyidveTlopty BBvide e HePIBEgRtA hyroshiic
ménibiané having @ ppredaizelef fonk abodt drtoadoaf3. B pmL(riicrosd)| preferably about 3
filter plate, a plate carrier, a waste collector for
Mise in the washing of cells by gravity flow 35 3
It is an additional object of the present invention to provide a carrier plate having

wells the inner diameter of which is at least slightly larger than the outer diameter of the
wells of the filter plate with which it interacts.

It is another object of the present invention to provide a filter plate with a hydrophilic
membrane and a carrier plate having wells the inner surfaces of which have been rendered
hydrophilic.

It is an object of the present invention to provide a kit formed of a multiwell filter

plate, a plate carrier, a waste collector for use in the washing of cells by gravity flow.
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It is another object of the present invention to
provide a kit formed of a nultiweli filter plate
havi ng a hydrophilic nmenbrane, a plate carrier, a
wast e/ reagent collector for use in the washing of
cells by gravity flow 5 It is an object of the

present invention to provide a kit for
rrul i is@nethes phiegt of B]ea‘{g%serﬁ‘é{ﬂvﬁ@t'oﬁ tﬂf&‘t"!ﬁgﬁ"l kit rmed of a multiwell filter
pId@@hH\ﬁﬁg B AP&oBhiNE MafrbRighalatpiatd cRAEE aSidkte/RfagaMUdliedoit use in
ate carrier, a waste/reagent collector for use in

thtwgsftA%eﬂfq‘?as 8Y g@é‘Ithm‘lﬁy gravity flow, a first

ant il Ay obrRA tRe BfesBhtfVeMoh & HrofidEBNKESMIFAIF Al AuBRE filter
a second anti body capabl e of bi ndi ng‘y to the first

plaie\ TR NYQIRBRILS Holy FbaTate, MEMEFATISUNHN, 2 Rete Sie ofabeyt3 um, a plate

cafrléata W&té@éh@@h?cdﬁfact@ﬁfoﬁ dse A tﬁ@m%lﬁg’ of éélls |b§ g?é\llt? Bb&CA first
present jnvention to pro

a"E%Qf’drF&&??'e &hPindipeyo t*}?a[t‘ar"?%p'[??ﬁhﬁtdea 6?°°r5'€|%ﬁ‘5b%t°@<99€'8 of binding

to e firstPtiBEse WA Ereirt Pl @eBsmRY dntibBdy Rawameastiy Wat i.cabhble f being
an object of the present invention to provide a kit

defgicted: a secondary antibody that is capable of being

det ecit ed ob};écf bfame ﬁbéfs@ﬁtﬁhﬁéhtlorlﬁa provitee KAt a\gscoffiary R@tibody that
shows an enbodi ment of the

A AR e et R A

Vi eW is Eh DY[cet oF thd prBe A InRINEOS taBatideh KithethdeyddeRdary antibody that
ent jnvention in exgl oded 20 cross sectional
is Q,qp@,RJ qf

slﬁ‘séiete%%ﬂ%qﬁ?m Fhative enmbodi ment of the
filter plate used in the devi ce of the present
invention in top do ew. Flﬁgﬁr shows a wi cking

device used in the '8 \ﬁ RS, ep'l“é%’gt‘?f‘ invention in

Cr 0F3guré @Ghb@s ah evibddimett ofthg Weicd obihe\wreddt Meéntion in exploded
enbodi nent in cross sectional view. Figure 6 shows a

PERRERYE W% or di ng to the present invention in bl ock

di agrigure 2fspbwBtn ehit@dingent ofthe\Wevide dEMRPedERt MO6Ntion in exploded
accor di ng to the present invention in block diagram
Cras§SREYONaBYSW: gure 8 shows data from Exanple 1. Figure

9 sirwre dahaws apmtErainy émBodimeatiutése AidApritsludad is d\device of

thedgrteger]:trir?v@n%nallmlog dg\ivn vi%g/.

Figure 4 shows a wicking device used in the device of the present invention in cross
sectional view.

Figure 5 show another embodiment in cross sectional view.

Figure 6 shows a method according to the present invention in block diagram
format.

Figure 7 shows a second method according to the present invention in block
diagram format.

Figure 8 shows data from Example 1.

Figure 9 shows data from Example 2.

Figures 10A and B show data from Example 3.
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Det ai | ed Description of the Invention The invention is
a rapi d-throughput cell-based assay and a related kit
and nmethod of use that can be used, for exanple, to
screen test conmpounds for their effect on cell growth
5 and differentiation as indicated by expression of

mar ker proteins of a _cell. The conponents of the
invention are desPriaiediDpscripiem Pl the dVERtoms: i ef | v,

cel MheahRnGsmh sl r%gldc’tﬂr&lgﬁbuttc%ﬂ bBse&t &say BRd afrélbie@Tkit and method of
pl ate conprises a | ow background phosphorescence

ﬁﬂtsé cambe Weed forsxamplh e $ereRi test conmungs fop thsdr &ffect en erfl growth

an@ rdlffe%tlfah&ﬂ 84 mBiche@ b@f@(p?é%s@ﬁ oNBaR@H pidteifid bita cAIOF ﬁe @bmponents
s i.s mnim ravity filtration fo

of W&éhVeﬂ'@’béfe ciessceim Ig d@fa"ttw@vb iply. ghUs B seliereadni fiter glate. The

filtéeRSR omphs&da FoW'EBHck@%%n@ phb%ﬂﬁésﬁéﬁdéhnatéﬂﬁ%t‘h' goréd Mhlch permit
binds to the nol ecul e of the I1, typically

cells toths W'tafﬁé %h%f%%rtp@f? apf & b%\\j:fé?hed "Tﬁéu &@P%et %?A'ﬁés minimized by

usﬁ\@%‘ﬂévﬂ?%ﬂraﬂ@nﬂ:r'v@@h@%lsde ion chelated to a chelating
agent , chel ati ng agent is bound to the |igand

or ﬁellﬁgp t%plawyargpomﬁ@te repggntyhish-gompsises a ligand which

spaaﬁdamp gin@s thd rhdiRer héigclid ef th%\éw tﬁo.@aw %gcsrbt*étrearmblat Yetectable
forned or attached to it, culture 1 dium c

agpel- I ergoleptableraggaissandrs a l?@fh@f‘@et'%c'&eé?tﬁg toyp ghelgiiftoRgeal and the

ché\railrlib hdeat rsa@ﬂ:ﬂatto the@@bh@eﬂk hﬁéf/ bRy bﬁﬂﬁ%?nn@érﬁlah&ﬁavallable
added direct]y t ure super nat ant .

anfRsies 919 tha e st 5eHe 1 SORIIDRERIY Graps ohMACTER hbrGel culture

mediLéh €8s B8 rérﬁ@velal laeélhardo B Rthe Ralld/4re cﬁﬁtabﬂé@ VASIBY reagent.
After washi ng |'s to remove unbound rea

Orflerly, e foagae o s B90ad dithebe e co1 GHHE Fus e Rirect addition

avbias b@difidral va¥h sps aRd AIrPREIncieasas FRigH BEbughpln ddige o?-£he assay.
det ect abl e agent can be neasured. The detection of the

ent ARG Y"ﬁﬁh'E%\f"@sceB§ iRfiempVeunpand nepgent aterticReSUrkas Y
flumgwbecwlums@éﬁee ré%ﬁdhcbﬁtyuéle@blér@m@ﬁ? effsodibited with the

esence of th ker_nol ecul e. I n on
defReiap $94T0 FULbE MEBRLTERCTII rioHiaBiol MR PRgES S Rgef the
ligehtioaké Riakiedr infolédulecaid thBRs®d can Baysed ﬁméi@ctmhélpr@lsélﬁfé of the
using tine-resol ved . fl uorescence neasur of the
maTkey d%%'%%‘é%d% one smpRdigieat BERG HYrEFEN6S: tFﬁEnFrR?SWPW
flubfeecdrice @ErdcteristiGoft@l Dabsd S8aYs ain b aiimizeliuglhg time-resolved
decr eases E oceSS|E%8t|ne relative to assays which use

flugrgseense; remegt § rﬂ'&ﬁ’ﬁ?ce%l bodi es. Alternatively,

t Wo |h be@BaBodifieahofthe mvéh’dlcfﬁﬁmé IRjafd & & singlRGAIMary antibody, which
of a bi otin nd a

anti bod fir andcul t
de g BERIRPTPFEaNg TSP i Tonay & PRI cBy e o B d Secndary
anb@m@eemteﬂibmdmem@ﬁgﬁdst siehiddveprinar atdm éeeomaeyi antlbody or a first
er lia, nitor Mferentlatlon

"g‘t‘ §°tbf9é'”\ﬂ 155 §5¢P andieompuping aéﬁd"}‘?f %rEP@%W"}: Qé'E be used.
corrm@rrdahw%f tMéMv@Hﬁorﬁiérﬁﬁ @se@lnlnten‘?hk ab nﬁb’rﬂbﬁdlﬂergntlatlon of a
ressi gn. becau mar ker, protel n, detect an. be
cefl 3P riesss dif vialitigT theeelsdiria SFiopp est GPapeUsls TakatiaUs Rects on
matRerl ;ﬁot@fn&e_@tés%bheﬂecatube nErkdiQilotem dutedtibly canlbpcaticl out using the
sar%%‘?ilt!ern pIatrélo% |<t:“ t% gceﬁéJ gresgurltsserél H\% rr%esthod is easily adapted for use in
high throughput screening



10

15

20

25

30

35

5 formats, thus relieving a significant bottleneck in
the screening of test conpounds for desired or
undesired effects in vivo. The invention al so provides
a test kit for use in the screening and detection
nethods 5 of the invention. The kit conprises a

and for a marker nolecule, a detectible entity

foren hdhus rglievingq significant bptilgancs in Bie SorRening ol dest ﬁemeevﬂ'CE for

degﬁe&bﬁﬂﬁaggﬂﬁyéﬁddsgﬁoﬁothat attaches only to the fIrSt
filter plate suitable for culturing cel

a
ca?rTh@rm\fﬂna%alﬁe Proyisiegiaigstiqtdor yseip thetcerenindAng %Ftectlon methods
of fHel ibvediBn.CHe KitCohhis®d @li@andlBea friakite® mdK e al detddiBleldrtity either

preferably has a | ow background phosphgrescence

as,pafteqf the ligang fprrglaﬁ ®arkef m@lecc,:p@é)f@@pOngar@éhgtsattaches only to the
firgt leérH:f QQHthnplét@%uftélilé i cmt@ﬂr@ c'éﬂs Jaocéﬁ%rwgﬁﬂ Holdirfd th filter plate

1y
anfcale Solectien Piigi o p'afaﬁhtsﬁ kit @?ef%rﬁewe@é.adawzyackground

ph&%ﬂb?ésc@ﬁég @bterial fitiSsres 60a sm@malt asm.pmS f::QIEurt‘@bh QneSfilter plate to
met hods of the invention can provided in the test

beRrASNOH §14 RURTRH RN Detenali thﬁ Tqshit alsp éﬂfﬂqd@ﬁ i Rl

caﬁwsenéfp@emigfmsrk@f fdf@in.| Nyl ORstriXiend YoF varidisinesthdd of the
particular ty But will generally be nmammali an,

'”Vﬁf‘é‘?’b?adbq’%/prl‘?ﬁ'ﬁﬁﬁ'” thedestkiti s. Such cells include

cul tagnewhth dahigealskd Geinketsttive hhd Q&eéﬂﬁ? h®idde o@fhe invention
normal_cell lines. Single aor nulti cells can

arg. Upttllgpt@g to @mgpam%?rrw%ﬁ BVl ger\lﬁrglf e Nagm an, preferably human,

ceFPsIT’ISQuGh Gélrétmcl&dﬂ;'ecult@lﬂ%é of fpﬁn%r;{)éemtg Q8 ivel fasqﬁbblawfd @H’hdrﬁaal cell lines.
erentiation, such as a

S"Eﬂé‘? pr 'Bf"t'P'fﬁé‘e"%B?{bbe elreds & Grmaiptaiiedsn éé'H°s'<5‘lPé\‘?oei5%b°d'me”t the

ceFP l%' 4 prebenitdr célnwﬁ‘lﬁb h’syédﬂiaﬁle&if fURhee tifferentiatin alich as a stem cell of the
eni t or

ial progenitaor cell, or
boH% ftl§p 8i g{qtlgeq)ﬁq}&ggﬁ(%{s(ﬁpltg%urn an ﬁgromry]qr}l%stgm ceII a neural progenitor
cell] raa?liéi peythifor caf) orateamatdpdietie eréd@’nﬂbrdceIIWﬁGa&ag )acgwrim@cync

oid, and | ynphoid stem whi ch a
MesiorYtice 8W§F°'E‘e'i“?n$‘§ﬁ53é’°¥% e %ﬁmwﬁp*}%? st ssion of
t he Arﬁ&ﬁé’cﬁum lveieH lagdrcule celetypetcan béfwltlh@d lﬂﬁeﬁlpreesubh of the

of the invention, The se]ecti.on
mao{bifrfwﬁ?ta% Io b etasted fambeHPTH ¢ 5 ?,fihq inygnfion. The selection

of ¥R bbpr@ﬁrléﬂe Rekure lﬂﬂiédkl)lfrﬁ ch‘rQﬁgNéri GHIl&ypeS =13 Meﬂ%sbﬂf&ﬂ%ﬂmré lcnditions
car bon

oo P o A o P S Sl A bl trose e ar

(se%\lrdvl’éb(a@EIeLAmM&JeELL@ULTuR‘E s hregshred, ed. 19%))
cor

r nol ecul es e det ected a
he b ErPEISS whish hn BP e tbeis e A R nefBn e typically
préteine Gt Besl be Yetehfined by tife fdtutelst titetdll dang¢ulteitdd andefclude both

nd_ i ncl ude bo l f d | yl
coflPutattrand erelidoibtaiis. e RRE R nBHIE i thihe lee freny
pa@titVlar pR¥Her pEdtéihs TR&K Rirapdliafae rrﬁﬁkerlr.frotain i$ tot beadetbttedi adells are

rker. protein to be detected,
or 4Bl S e e S v SnS S e Mo ity e st
ligaid or Wit BE&etsrURANY @bntaininy 4 deteftabletentilyl Méradelitar mdrker proteins
e en

LS TN T RS O —

A, @9@%@..@ cyiekihbe (d.gVv &m |IE>NY) | 4tih Uslignal lrahsducBom Blolecules,
ltmted to, henogl obi t okeratins

tafrgleyeSsient a0 PRREPAPESR A MR (G etoqy A BT oHo).

nmol ecul es,
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tartrate-resistant acid phosphatase (a marker for
osteoblast differentiation), 35 6 von WII ebrand
factor, and neuronal progenitor differentiation
mar kers, such as GFAP, MAP2, beta tubulin Il, and

voﬁWltléb?anm{b?rar@rr%%déﬁpr‘&@éﬁﬂbr afferdnBiatitet rﬂﬁﬂk@ﬁé E@ch as GFAP,
assess the toxicity of various test corrpounds are

MARS Detagypeln Hrandgiesti®nt in many cell types, and
I nclmmﬂerpareiews%.av@dh ESdetectad ﬂﬁéﬁé@@s tﬂm@h&ﬂé@&ﬂ Ragsus test

D&g col | agen, gl yceral dehyde 3 hos%
coa@ﬁy SoeAResE, wwb@fgmsmt ma[ewrcei' tmeﬁh d 'aﬁlad@afﬁ%%ins such as
aI%Wé‘deﬁ%Fé@%"na@é ?(L@I—i)scd“@géﬁ‘ oPRBrafhY&d Qfdhggpﬂa@e dehydrogenase,

asSess the e of test conpounds on the cell %/
elgngatiorytactps ! |adﬂﬁ*§ ARG SJP B ACtN. d\f'ﬁf kerrﬁrefte!ﬂsl"l’héﬁ’e?ﬁ“ be eteCted to

asBERRtRE Bfect OF AT cdmﬁdifhﬁs Bh %@ééﬂl%yc%&ﬁhe&fﬁo@@ icrbtiBEle and
or cell stage-specifi can be deete to assess the

miglofiggenbprojs. CHsRRIKEsT IR NS YN IcRiRre el dyRe- af Pelkstage-specific,

can BRTR e dBdEEssRhO bRE A Bf te@@édﬂﬁ@unﬁg bn %élﬁﬂ'ﬁé@ntlatlon These
hemat opoi eti ¢ markers, such g obi n

mzzjkt;rdw%msllrﬂpwe &mep%mpﬁeahemﬁtep@?g&w 556 éwfha% BerBpIaRin A,
HorhhA &ua QEE%@ t nQ@S@ptor €PA1b, B9, GBGB3CD34, CD36,

crw Mo, . QWOQK;%&N%T@ i o5t Lo s .

and3 ea Of3; eGRALIpPREIRE AaAe? praléing | susRas |af:ét9lchdilﬁlékt%f'ase glial-specific
roteins, such as %I tal fibrillar (ﬁ%%fgl c pro

martegrasyteiisasyphas ialipsiiary geicarrate %PW@@'BPB%'@PF@G'” and
otﬁé?%?d’lelﬂﬁ IdenUrbnﬁrﬂﬁ@,b@élélﬁed c6, bSch sieimaSmilkiFERGloBUlekantigen
| obul e anti %SWHW (HMFGQ, keratins, and

(HMF@ ratingsan Y, tvvo or nmore nmarker proteins
can Cb)gﬁloﬂﬁﬂyeﬁﬁ@éir hbrelgrkeapretea® dane dtddted iLthé Ba@e cell or cell

cu&ﬁxf}egg{@gIégﬂfu#ttp\ggﬂquﬁs%ls%ﬂqrﬁlg glgltnlg ga%/cﬁéNSI ng%q.cllf%apy bind to each
of erQherkéﬁpro{_eWs FoMMUARRRIUE dERICEEH, ifébxaimPle, @feradt Bgands can be
different |i gs can be 20 used havin

s bipYing HisUPasNED e, alion SR &S iy SXMB for ST FRsPRgive
detdb{%ildle éiqppect ive detectable ent ity. Typically, a
whj ch spe|f| al | in a rker protein
b naYPIBIN RATRaS kblch SBOIGAIN Bick fo &rraaks By BiFfsR themarker
prétkinlv@isdn éfhmtytwlﬂch Ingat Feakbatsbut Y l@fiﬁfo&biplrv]éf&a?ﬁ ﬂ@fﬁooﬂo(dj even more
re refera r e affinit
orSFER - e hajeiol BTN St SIER 15 oL dRetovatas Pogséins when
use8 Bﬂar} ébpﬁgprﬂaﬂ’? bmﬂfngﬁse?)bllfﬂﬂe ngaraiss ay anfifodyfer bk@ﬁﬂd ar.ﬁaroprlate
an anti body, fo e ropri ays I ncl ude
s S H RCHR T R1OCHE g Lassai UGS o5 2 Betier DI ragiomunoassays, or
mfg@db@;tmgemsee@s %ferammmmh bﬁ@?ﬁbﬁlalbema%lsmds to a marker
re a i ch speci a s to a
orREERS Nt R e PR GEHTE THaTBHoC ISR SEalR e
imhriuAbprecip it eied maa@apﬁotan&ommtmemﬂrngcamuttyaﬁ a lighed to a receptor,
or n?aﬁg@cf rr%éﬁis%cgﬁggp? t%l |§$B)Iv@}n Ilggf% nga{nr%aaf l;l};\?r.]f:’ tt&%rngolrgmunoassay
flubﬁé@e@’(oerqdeﬁchlhg opothek kitbik assaps keovarsivaliedrtbdntibodies, such as
monoclonaInc.grrupoﬂlcl?énayéntlbodles single-chain antibodies, Fab fragments, (Fab’) 2
fragments, and the like, are conveniently used in the method of the invention. The term
“antibody” as.used in the specification and claims is intended to embrace all of these

alternatives.
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fl uorescence quenching, or other suitable assays known

in the art. Antibodies, such as nonoclonal or

pol ycl onal anti bodi es, single-chain antibodies, Fab
fragments, (Fab') 2 fragnments, and the ike, are
convenlently used in the nmethod of the invention. The

term "antibody" as.used in the sPecification and ,

cl ailf@netaes qmgqmanttqg thepyertian 2 firshfgandcsuch 5 a primary antibody or

a Rbtire rMnh-VsﬁstreY)tdvm”ﬂ%bléaﬂ|g§rﬁ'63<i§jbd[ﬁmﬂtto tHe hhRer proteln A second

i nventi on, irs and, such as a prinmar
liggnpd ccguqﬂagﬁq tﬁ a Iar&t{;p@pﬁ%helgt,e %pr@ﬁpg\?p & entiy étgan boundyto the first
ngbmg%dexansp@%@drst ﬁ’gédﬂ%aﬁ%@;ﬁnrﬁér?bﬂhlﬁbdy%nﬁQﬁ@@é’cond ligand can
gand conjugated to a | ant hani de chel ate or

[
be ugacenqasy antacy Yanesuiable RsGRATY SeePndRE FTPegy By 2j8 gl known

in frefar€aRNGdne Udea i tlrf'ssémbd)dllﬂ@ﬁ't STk |h$erﬂ|oﬁfAlf@ﬁé‘hvely the first ligand
anti body and the second Ii can be a secaond

caaﬁPmema bWﬁﬂj}"oéﬁIY paBihe ﬁ?ﬁ?’r‘ﬂak‘%ﬁ”gé’éﬁ ﬁ&%ﬂPS}S%ﬁ‘f'ﬁ"B&Gﬁtrepta‘"d'” If

deBifdd, Sheafirst I\yahd céfrﬂ@dbﬁ%rlderh\/‘idwoﬁétfep@dwwaﬁd e s}éﬁ@ﬁ’d ligand can
this enmbodi ment of the invention. Alternatiyv

Compf'§€i bipfiy4rfaer SPEAME SIFINORRIS alsosan berHsPet 3P 'aﬁagww the art.

sec @udledtiod 2BA b€ Mh&rQTRNtatR: GhdudhiitatVe. FluordtcaNtdlpraferdtly is
desired, the first |I and an conprise _avi

detgcieghiyA ngied aistrottine iqhrggl scoéﬁllrf@a%ﬁﬁ? caniribution of

noRispbtific badkbRIung Iﬂﬁ@ﬂefsd:éhcblt@ tHeibtatded Sig@dl SN pfeaérrétﬁmumd of
as .is. known i Det ecti.on can pe eit

rt.
del’:?&%\?’? Fémev@sslwe%ﬂmmﬁm i Wre of ERdieRive ERies fhav %?%B? ysed as well
asltrse ustedfastiess loremeichaitissi ng tl nre del ay whi ch

or elimnates the cont
VSRt 6P Shdra SV T TTa FBeR AR SPmgoWe e teed
labdr-giénsive/cHaf Rk Tof eﬁimumats@dys)énd S &kithdr thfoughput. In addition, loss
oronetr of r |oact|ve entltles

resolved fl
of el 58 a8 e Qi 0O e Tt g S GO R Rogwi i raportamt concern.
In Bl quFreABddshag, tRiBtprébl&s ha¥\bebh BEsepti@NliRMERES BY Usd 6f porous filter

renove unbound |igand contribute to the . .
Pl S0} PR STk eas e CAndara) i wrdaLgitu. Tha Sueiane Re size of
the filRr platdis@ugident to geimadditdre eiadilr® SBashdluidt @hdl sinBblindnigands, etc.

to BesipuBh PP sliess ohdar. Wh'iérfef'%n%ﬁﬁcghweags% In the absence

of glhﬁuaerﬁtrv@Mnﬁrofhuqaudb@amvalsmeravemgbxpoeé sufe maiuenl thy sUggcedbnsion
es on

|t
oBGF ALk ST oy e P G aeTR S Hls PG e S ridhan sieefor
exérlnple Pdm Hpgﬁ td 80 Dﬁflﬂrdiaaﬁeﬁen Eulteublbteeuseml lthh@mvahtive methods
ture nedi u was |
el et e edh bt aas beftiseaban LB 3Rt Ak m SRR eninSre preferably
abb@ttaaa)pnﬂg the cultured cells. In the absence of
ff d .
oo 3ch B8 (b SLEE ol B8 bR Rt YB3 Re compatie

ang iff ¢dnetrected fartedshian the biitacet of @clenisare radletiairtratiasti@v background
far 25.exa

for cells ra I f.rom5
progPhstSsTea A aoarspeT piatelh pAine {TRerits: A heptBa low
batkyreurid M&sﬁﬁdirb@dh‘hce isy;prefeaébly albaut & 006 rcagsts [0o feds Inadepreferably
bet ey r r.ef er abl
o PORoBNS At 3 rvBRmate Puditach ol Sth SRt & 16588 Pipksured,
fortéxemipley esihy wespaettdfadameter ¢eg | Victot buvietoroMfatm BIG&G Wallac, or the
equivalent). Additionally, the plates should have an acceptably high gravity filtration rate

and come with both top and bottom
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and is constructed, at least in the surface, of a
menbrane material that has | ow background 30
phosphor escence and | ow non-specific protein binding
properties. An acceptably | ow background

co@érewhmfm&e%nﬁﬁorbﬁorppeéfefaam Weddied arkav@lsble PRk vefknown 96- or
ef erably about 5000 counts or |es

nor e
38&% f?ﬁ"@*%?g‘bh?’eaﬁﬂﬁf"b%‘@ BRGHeISNd s V%%%’ar%t%%@’u‘f‘%”g of
celigr exanple, using a spectrofl uor| net er (e g Vi ct or

or Victor2 TM. from EGRG Wal | ac, the alent
AddiR4tapigImaferiaisor ypeindites Higiasdn fr His/BVenion g E\eé}mﬁ igated using

romtlngfscgareawgttacrfnnddeé albteRals dbging Fv mpﬁ@r@ewﬁcbhlowoh -specific
and bottom 8 covers to nminimze

va
Prqiﬁ'@ft@?déﬂﬂ RFOPRTH@S. ProRegiesyichgi qogmaablﬁ H‘P ‘Sr?é 'Wé'FLfre KGrERments,
an8 andhrcan&‘SAn pErel with ravaftage @if#ﬁnélé\"é&vtﬁcﬁ&?hﬁ%@% madeetsdtabultured in

i s transparent to allow vie
th%ﬂ'ﬁr Qﬁteea"r‘%\f"é$ hegig skt sugly as Pﬂ'y?"?rp?r@g pﬁhai”gé’ef’ﬁraf'h g suitable.

I NV eNUrhtBus édimiercidNly agdilag Rt fitter HISte@gveré ek&tihe8 € determine their
Scr.eeni nggt echni ques. Mteri aI

suiaRIER 1 8 (e @SSRl tis fvepias T mﬂi%ﬁeﬁn\# B R ditgiplate available
fropf KAMIJokd €8rpofktion &F BmeﬁcaWa@ba@fueewmweehld%temﬁrfedqs Iekh.but
bag%it)léwjepur 5 I{ﬂ% ﬁérrggq%gé\ﬁ %Wpr%m\é{helﬂycggﬁﬁ goy s o e&@tlon at 340 nm and
enﬁéﬁldnuét@l 5iritn. Ar{@eﬁldp}dr@ lrpréfé@é@fnwnltanat%&hﬁeﬂ bIIaEik BolytarbonHid

as car ponat e ul, ner a e Su
meBR HE L PECLAY 6 Auf B O ae Al TSy el Hgfable from
Mlmﬁ@mcrtﬁsorb@ord@rtmwdﬂcael\nhmlchus'le@tssUI t aEJI ISI ty for use in

e I_SCI ee

t h t |

{1 (TBST SmARung e b, Do e Bt i B PHB A Se T B Linp B g expression
caBle|a§§/ lpﬁark;ndﬂﬁﬁ)‘git(‘dyéﬁd %Ldlr%aﬁﬁﬁndwﬁh tlehe rom:meﬂe b@npounds previously

Xni acC oun 0S res nce o i mat e
iAo AR B8y PhetTecaRBeR LAY S Slane S A bl Rty occurring
or g%fntﬁis'izddnh tH&lgBdr@fbrymﬂ'\@)éEé@bé ligobtled frbrhemcmbq;aansms bElﬁhals or
ac (0] car po [ ane nat e (S] .

plan ot PRSP Bc s piecamBoae syhkesed BY FRERESpaRoddhown in

théVat!l i pore Corporation of Billerica, Nhssachusetts.
nds to, be screened for t

Test_ conpo bility to

af 1 GECoYE 8 PTossT LBHE IO Fp iR o Bigh Taughgit screening, test
copipanmCtopiegiycaré gbtaireddtoneashipdumavmrariast Methads ofigeneedting

n Vi ous wn to have any
coRRIEIBOHOgTRa Rt ep by TS Ky HA o6 P eyl but are no
limitad o, %rmatm@ GfJibtdIc@jcaI ?lﬁraﬂe’sm fiesiaeatdressable danditer @dlﬂrnhase or
elsoa Jyom m crqorgani s
sob 5l phisReaBraseScaRtntc b B efoPS LRI R vfon. the “one-bead
ongyotripeand’ ﬁldrdw ek, aed symmdftmdu_srdfynmsghdd_e usingeaffanity rc];hromatography
ecau resent vention i or ive to.hi . .
BRI R ARy DL e o Rt s e £ Heulehige fparies, whie the
othﬂ@ﬂ‘c&lrraﬁdrdabm arorpplivatid tolpolypepie, hot- bepﬁdeafllgomer or small
ﬁ%ﬁ conbi na({ Oéhngh i br aries test co nds imited

e RS o1 BRBoUNs Uk TRertae: Migtiog, SYRErJ R 10 Way lmite
to tHerhétadd fav gehenatiwg, iop Bo@rf:e ‘obpateniis] sk cdambdnﬂrdses

Spat‘rleasll !:t}lmgodu%r se %gr? Ee pr en eldltg Icelf's 'for ex mal%eelnosrolutlon on beads,
plasmids, or phage, see U.S. Pat. No. 5,223,409, incorporated herein by reference.
Optionally, the degree to which the test compound affects expression of the marker

molecule can be quantitated. For
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sol ution phase libraries, synthetic |ibrary methods
requi ri ng deconvol ution, the "one-bead one-conpound”
l'ibrary method, and synthetic library nethods using
affinity chromatography selection (15-21). The

errhEieoﬂucfréécelnb@ badatiAePwRRE NaritBarliddlioh@dntbe quahitagitih @R presence
raries, while the other four approaches are

of HiepiepeaMRoUNg (5} (HRIBEGoAES). AD IHRBELaIge GFsoRiAtEd Wi the lanthanide
iors FRdnk aH3eA®d BF tHeeteki erﬁﬁdl.ﬁa (@éccﬁ@nﬂl@%‘ééén&e}?éachmﬂ be measured.

present i nvention, however IS 1N N0 way limted

Subfactiontofdee peFongdiworascencs from tee UF&QU@PS%‘FE r&r%q*est Peydifference

beﬁt@@ﬁoﬂ’ﬁ@dﬁm ﬂlﬁﬁésc@ﬁé@paﬁw&hs@mr@etr@r &spsd esl V\trm:hcmel fést compound
for exanp in solutlon on eads pl asm

affgﬁggépregggn of the magker rmjecuée Q\Ztglsdfr@ﬁjanqerﬂ:gptﬁg} éﬂr@f&rably the first and

se&@f@fuﬁbr@éﬁeh@éseér%né@aoma@at\}vlﬂﬂﬁﬂel ¥amé pedsietsctibR it fh this case
he test corrpound affects ex]pfr ession of the narker

'arﬁbﬂ%'pe @ dn EHEORiTAINEP that ag effecsive QO'@?arr‘ﬁﬂ"eca” be made.

fl Uqfhesééflfee_oﬁ?rﬁaoBfe%bﬁtdln%rﬁtfbnapﬂewﬁémwaﬂoﬁ@ntw trcra@ ddfponents as
guantitated in the ngr esence he test co

shewn frsfrigene b Agaeltivelbliter piqde #4 %6?ré'§"c%|ﬁ*@e4 %%%%gﬁré{ee@"ﬁﬁm tray 6 or

mérﬁ@ld' JMehaitdlRn AP didte theagbs efeies off tdeot @fdre weIIs 8 extending
onpound (second quorescence%Feach n_be neasur

dowIKeRh EpToM SUPSARIAIL AR UPPE 8" THRomITRE" Pt ks can vary

deFér\Hi’rﬁgfé}ﬁ&ﬂRﬂhrﬁé RGuites abdthedidd sitien piate™. g bivalthe earfgwrom 8, 24,
| uorescences and, therefore, the degree to whic

t%?r%%mg@rwrpﬁ?%cts expression of the marker

rml EE‘a‘éh Qve'IIVB fdy épd)rﬂﬁé fAIRsE & 2aatRERS EloNts 1Bt ;ﬁfr@ciﬂ $eledtib€ly sealing off
second fj uorescences are

as ed with

thq wel §aﬁ%e P’ Riptefbbant Seiss iPehyelp 1B jerten neggéhrough it. The wells

10! e Rnh Al dlé*ﬁet@ﬁ‘ trﬂat |s ﬁlghw)g#é'ﬁer thdh EHéadut@fdlahét%@bf e wells 8 of

arjson can vice o rese

the RUBAE BRtG 7 aieseiog Ose T SR PR e Ee s e wegs 8 of the
m@ﬁwbmgzﬁ gure 1, a multiwell filter pI ate 2, a

carrler plate4and a filtrat C%Lect on

?erpq 4

ani1R GNa eI, Rt Rt il dng IR0 of e, Geter ate 4 are
suffwgniw Ia{?@i FTJ(WB{HaS tHerexd §rﬁ16ir@pf @Oﬂm\i&@m_rf’rﬂmﬂbﬁtr)) between the inner
substanti a r surface e n
iAot compy Melio o a0 0 w5 aen BpmPUNeLAGt s inserted
.ntsluzeecgpfe,{ﬂmep,l ate 2. Typically they range froma8, 24,
Eac

|
o dnansthet erbaSmant, B aher §Smpter PLiBA)s, D ¢ the (aTief plate 4 are
eith&d mérev\ay YhyaephilioGsuehfas tHisugetHe Selediitd 6fas rrnyaropmlmat Bolymer or
a serh(bﬁﬁof open vveI s 10 extendi n

rerpiged Y droph usel 3 goai dyatangely B A liansly. the open

boﬂétlﬂfl_toﬂhelt \halrs ’{dﬂ@f mutTcernedlpﬁf@tr@y beftab@red\wlrdrm Gonettorst drespouts 14
a e ar e n e

fornliiniq gt coRsee g i o e w o8 coRam AP 4l Fblashing during

waghiag&nd .oti#d nhmdergpsejﬁh@braﬁm prdcb%l nner diameter of
t he wel suf fi

| SRR RRer aRbodifent e Wk DBy Eaptaf & yigkipg oviES 1BYsuch as an
ab%rbéntrﬁad&rr)seb@ﬂnme(ahdmﬂnlmé 5) dhizheitén theftrdyhelavatheiveslls 8 of the

mL\é\fvgﬁll plgteI gnﬂ}% g,lclk&gaéewce is useg to puP tr%ehﬁqurlré”dtrc;pvsvefumed on the outer

bottom surface of the filters of the wells 8 more quickly and completely into the filirate
collection tray 6. The wick is spaced

10
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into the carrier plate 4. In another enbodi nent, the

i nner dianeter of the wells 10 of the carrier plate 4
are 25 either inherently hydrophilic such as through
the selection of a hydrophilic polynmer or rendered

apaﬁ%ﬁﬂhé lbbGorh f HeGitet. RvEREs Wh vAlcli®Pdvids are shown in US 6,989,099
Alternatively or additionally, the open bottons of

andjipcoRarated pereit by teéerenss inde epfigtle may be tapered to
for mh%qhérﬁsrtaﬁé %a@rbesaoﬁmarépol&s th&bdng Yrtheldhta Wr&ﬁ%elected

throu it. hosé |limt cross contani nati on and
frogbpla%nﬁ §has rpphrgthywﬁg nGHSingdtrafigr mojecy@r weigheplygshylene,
potybﬁoppreﬁé eE\VA BESYHARSs apd a\ﬂha%léfhrst rhsfau&déae@lémmtpovnms

g contaln a w cking device 16 such as an
pob{ﬁ@f pa@tﬁtv'@éeowy@@&s s¥eh s b g/C( Qﬁ'éﬁ@\m'dﬁﬁ SpthyRs BY9). RRfyesiers,
ceﬁ’dl&sé BelfuReldcatatd fbgumetdied &‘QluléeSCéhﬁloﬁé]eomP&’élka\SﬂI}sulfone

ate 2. This W|ck|n devi ce i s used

P°R’P¥5\§r~°d"fe% wlyﬁwﬂ%ﬁen%rpomwew%fpne RoMAGRARYIFIE BRly ipylicene

flubfd (fp\)dpeyrémoctlertdéeth&%bfs 8 nore quickly and Conpl etely
into [trate collection tray 6. The w ck

spaJ@e war@naagﬂpﬁtefi rdéﬁ?'%dﬁ‘é‘PsS’Bt“i‘%ﬁ'?%Pf thpcels lﬁeer'n the application,

deSIPUEIGW cifdisdlendtiek bhdtiakeces are shown in US 61989, 099
and |ncorporated herein by reference in its n |ret
\Zl? ¥ n (such as

The Figfemchnbe memiana selgclis gt solvesmeraie R
NyRS 8HYRF p§l9étﬂ§|tsgﬁ'onefm ol efins such as poI yet hyl ene

|ncI ud| ul t rahi gh m)l ecul ar vve| et hvl en
Ergnﬁy ?1 the addition of a

pol YEFi§HPe e MeR, ra\f@ﬁ%f‘mﬁ’@“%ﬂﬂ‘ 51|“|'3

Mdlﬁﬁ&*ﬁerﬂe@frﬁta itige BéHeYﬂWn%r (sURsl W@Wﬂﬁb@bysﬁﬂfdmé) or the use
copol ymers such as PVC, O@@n{’am des such

of E%t!&’é§€@ﬁ§"”ke€e9fﬁfﬁﬁ%@é“ 5P ey goalsd Piﬁéﬁ% Mgbgane as is
wéH%ng ﬁﬂ‘he a;?tfedeleLUS’ﬂ @l18(569|@$ld }Lfﬂ§4 QMBY§ HrEfe8d membranes are

et her sul fone. _poal yaryl| sul f one
PolyGK ibae?tyi RV or PES Wit %/OYqWFPW”EPe‘PPéh"; 5 Bg(,g%ﬁ%qg 533. Such
méﬂ@rah’%éﬁ@r@%v&ﬂ&ﬂfﬁ{)rﬁ a]@rl;épﬁ)f %Uﬁgé@ﬁﬁuﬁﬁb&ﬂhf&%ﬁﬁﬁon of

on the size o e ce use ic
Bilgies Magsaqysrtisundee herbrend pamss gl Dyrapoe &"a%na@F
mérﬁl@raﬁéﬁmﬁl e@(pﬁé%b@@r‘ﬂﬂlhﬁdr@fExpﬁ&ﬂ@&’ﬂ&@lﬁWr@phlIB\Fm_S nm&mbranes or
(suc 9!% on 6@? Fg}r | yet her sul fone (PES).
'sqﬁP@f epé‘ifl"?h"'q p@y fl"l'%@r ophilic either
| nhﬂ"h’érﬁdkr)él/ SIQ% shdﬁlﬂ@?@ B{T\Tﬁh %g@@tﬂ'l 4d @s’?toqfre\ﬁent fHé ééﬂ@ﬁl@\ being pulled

mer en into the base su
it Ay eSS poreebud Gioe BroWabie gt ot e Feagracteristios
ang rtafobmdamzemmbb@mdﬂb@mel typie':‘tdf&feﬂs biig fr@ﬁﬁétﬁﬂlt o\t afidigbout 3.5 um
angﬁéefgg%ﬁ Qayi\ﬁééy@boup}z @f‘a l\?@%}gp%arréé/ezare arlnjgtel;r o? gr8e’at5e§ﬁ1an 7 um

(wigohy éﬁéébﬂﬂﬁbﬁpla@éﬁl: g%ism ?.ga rwtbhaoa daysisaph) Aridcthe @8é iohg membrane

sS85 827 LA S BIYoER 1Rl T PRSSL (RgUh whie providing an
acbépthbieaow rater por ati on of

Symmetrical or asymmetrical membranes may be used. Symmetrical membranes
have a substantially consistent pore size through their thickness (generally less than 2
times difference in pore sizes from a first face to the second opposite face of the

membrane). Asymmetrical
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20 Billerica Massachusetts under the brand nanes of
Durapore(r) hydrophilic PVDF nenbranes, MIIipore
Express(r) or MIlipore Express(r) Plus hydrophilic
PES nmenbranes or |soporeTM hydrophilic polycarbonate

méﬁ?ﬁﬁ@ﬂ% a ? s%r tﬁaﬁ)aﬁ@s §h|@h'§tcb &ﬂn&ﬂ@f'tﬁe R8P HIBugHtha$hickness
prevent the cel from bei ng pu into or

an@l wﬁerm ghthe%am@rﬁwaﬁ%e thiskaess A e nnsff@éar@r{a%%allvoZ 9 1Q0Q times
dwfe‘ano@%sorfe' sqa@sq#w éﬁFs?ch%tté e sedend@Bishdslts fRBLof R méﬂnEﬁéne)

end on the type cells. It is from about
Syprmetrieal gmmmramesarg meiwaeqam@éreamownb%v&%ﬁ*%%memb&ws with

thégtlmldwtﬁém&ﬁ\'elc%llg‘é'ﬁéepréfeﬁé@ﬁrﬁﬁh&fenﬁfo@ﬁé?ﬁ A iy &rltgmembranes

an exception platelets, 3 pm and re

wi éh¢ QPefb'S'ﬁ‘?r?Of&rﬁdFet wgﬂgés then bauibiigrens ans\facipg thepsileare
prefed&d Af ardBd bmBokifi A BMRE brestRtinGeHtiba. f rom passi ng

t hrough while providing an acceptable flow rate.

Sy nmiderdeyige oéﬂweag%ﬁ?étrw&%tmn 'ﬁ@h%‘ﬁ%hé‘ée %96 m@mk@éﬁjon the multiwell
plapY DRkl Sﬁllte %H@Bﬁé@@ctlwﬁe% t8 %@ﬁitﬂé‘&bﬁéds&boﬁ%ﬁéﬁt& ﬁéﬁether in

pore size rougI their thickness (general I%/ l'ess
allsznm@ntnégsmwr’f arteis examplepgina 18iopdke FAHRT Rlate; '§tUSF‘éE°e°qr‘66r and

allgri'ﬁ ovERRE @ol@éﬁ&?blﬁ% d.ake n‘ilfltnké]l%lat@@"ﬁ‘@ taMBded on the carrier plate 4 by
trical menbr ane have aBore size t at

mw&rqnecé tha mul@wgtl p@t%wﬂl%%m&ﬁ thereligd( of Fegdgier
t hi gknageq, ﬁ@ﬁm@ﬁttrﬁﬁb @hbck"ea%fﬁ’&)’nérbbﬁﬂﬁl'blétﬁg @, ‘)QK@@ﬁr‘ér such

of the menbrane fﬁhnerall 2 to 1000 tinmes difference
wellrkngwp slevicormay aismbg yser 42 epute had thaplaler BeaFseRpss: 't enly one
dirk&s® iPdedireg menbr ane) Syrmet rical rrerrbr anes are

preferred in_one enbodine i c menbranes W

5t H® $hoymtin Siyee $.4be ﬁ‘g"tt"\f‘?@ plate ﬁé ”éﬁ‘yebep? Blats fesigned Spec'f'ca"v for
gréAARg B@ITS SU&QQ'pI’&’é‘Fs avéﬁéﬁ'@"ﬁbrh'l\ﬁilhﬁ@r@bi&g@%tloﬂ\bﬁ Eﬂllérf&@

open side pore size being | ess than about

Magisachugeits anq pRd ag M%Makt@creﬁn@fc@&%&eﬁ' Rlaien ficRBaIns Wells 8A and

arRRed haBEEnt EcH Well 84 858 Pbrt b MHEdM proidesT BstedS1d & loséd WBIE(not
present invention may a have gU|de menbers on the

shaynx whieh Fontging the @e@am WBich B85 8"d/ or col | ecti on

pl atﬁe@iet\/%erb@l% 6r@§eﬁf ﬂfvbﬁt‘r& |§ %g&qﬁ‘tﬁéﬁ So H%ﬁieh@éllsl%r 8k0of the
al i ginmsnt inth
?

el RIS or 3 ooy RS LRIy devet R A e el 4 L, Garrier plate 6.

THeh@rrfe? |pia@§ﬂ '|§é]th@? e f®and Eﬁxé@i&th%blﬁecﬂbr@bl@t% bsit was affixed
centered he carrier goat e i nsertion of the

befqie {nsgetion %F%@“'EW%PPE? i 4o the welI's 10 of the

car rogd pr@cedsfof@l(?esbr%géht |Wehﬂmﬂbwﬁllm5|gu}€&0§ﬁﬂa fakf step 100 to
corners on the t@@at es

naYe 15 APl BB M E S 258 S8t §GHA U & oFeHtufaeay (not

Shmlvﬁ’: @fil B&IR Hréﬁé eéaahed al desipéd uerfsrtge IntFe €BdoAa istep 02f the multiwell
desired. As in Fi rgr;ur

e
Plggy 5 @A meatr@maé%q e s plre trwnﬁﬁe‘?ﬁm%ﬁler plate 4 as
des€&ides.abaveh a plate is available fromMIlipore

Corporation of Bille
pThe carrier plate 4 has elther already been affixed to the collection plate 6 or if not,

then it along with the mated multiwell plate 2 are affixed on top of the collection plate.
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Massachusetts and sold as the Multi Screen(r) CaCo2

cell plate. It contains wells 8A and arranged

adj acent each well 8A is a port 9 which provides

access to a closed well (not 20 shown) which contains

the media in which the cells grow. The device of the

present invention is assenbled so that the wells 8 or

8A diachmel 8will cpntainia lgwat level opfiquichthat support tee sells viability.
HOQ@'VH "fﬂé I)évél”sgﬁélﬁfﬁaeﬁt% QvérBSmWé fesibfingé of t'ﬂ@ flﬁ@fr ;5dr8£ to flow.

he carrier pla is either then fit
af f @mndlag upen thel dedeatip® ﬁY%i?’atUée@ 3} legst ongreagent;is é@ded to one or

mcp'QWI? ah@éﬁfv&édqe n%fub‘ta@esorméttlﬂ HaY ‘nté?!aé’ftvﬁthahé’ Eel% mg&er molecule

process present invention (shown in ure
exar)essgd byntha cﬂl rrsthe émwtqmﬂ)oﬁ &InbrEREreRDeRYtiS ﬁteamsee oge or more

tm{e@ btyrk?m Lb4NG ol wath#ufe(sQEh e \whisdlbukerdal viied sblfheasolutlon and

ure tray (not shown) until cells hay
ther @@éﬁé@l velugedhateeaiena hegd heig ttﬁh'ﬁ'%@b@rﬁﬂ'%’tt%“qtﬂ‘im pefietrate the

poF@él dritiefiler aRY %\ﬁ ogt Wth@ﬁell §nc§é?$lﬁb fnﬁﬁ@%%%fbfé'\’/m’ fﬁ?@ugh the carrier
culture tray and placed into the carrier plate

plaie 4@ ang édo Hisgwpdlecton pigie 6dmtheifaurthstaP d0G has ei t her
al r easbLirbe euafibharreshdnts, "sl]@n £9Ld RAHAY AP, @aﬁ’be 'afjded

not, then it along Wwth the mated nmultiwell
seave-ﬁtlaﬂxf Vileanear mers washes @e@slqse@ Pﬁwepm @ddltgsl(q)za8§§éﬁed to

rerW@J/é a¥y Wdound akéan tﬁu§ r@ﬂ@émé Eé(c‘?(‘gr&fnd|rio%\é't§bléé]l9tcaused by the
upport the cells viabi wever, the level is

Unpﬁlﬁlﬁm?@r'é'ﬁtbetfﬁ Rﬁ%@néewqtﬁedpt@gtm%tﬁee of the filter

por eI?netﬁPesfén@&Vl abeRBE3hA s YRR d IRNAY lof el rﬁé?k§b’u$\b%€hle IS then
used | east one reagent is added to one

deigstqding ﬂvmlaaﬂ SeRaeE TP AR reeoammncige Hﬁwﬁ rﬁ‘PéWa'&d to

an‘t’iﬂ)échest B9e§ ‘ﬁbénd%r chEMik Aind gk RCAmefhicaPX PARSStide ké)btdp@@ and
third step 104. Unbound reagent is

comgww wetheﬂ'k@erév afq mrajgv detegtd usiginAgods wa%as fluorometry,

flofLh fd?rﬁetl(ys H&Broﬁﬁatr‘Q’artaGfo adﬂvlfyf @E&Qﬂ WeR SRy mezBlifenfens ahdltheme.
é’ tdo a volune that creates a head hei Egﬁht

suf flp an@thfer EFBC%‘-ISI RPN toith prgseny inyentien: decelirare g
elgvhbReinfd firkdteebA eri’\édb\éfd t@ihet WalsVeht the! Rl@fwelipfate 2. From there,

i nfluence of %r avity ough the carrier 10 plate 10
theyprgcest is subgtatisly @@ﬂt'%tqﬂhat gesgribed aBQvef ourth step

106 In bfthé}%%de@,g b@@g¢éd|ér19a\hthrtﬁ@9@aé§s u§h§3&blﬁ%dded to the wells 8 of
on arﬁi/ﬁ‘antl di es, can be added uenti a

theitgel %2v@t§¢?é§tf@éﬁﬁrger@@%4b?ew®é% F%eaa%.%%@m%the ke f

th@ﬁuﬂﬁféll ﬁ:)!%\‘{’e Q% alé® BFéV\ﬁetélB)énh'MUﬁdndff@Wh@i des‘irBdST his can be
reduci n ground noi se rtér pi ca caused b

acmmalmhag H&@Emrar% Wedinaithe Pwntwpaé@m ghEmestyare
to B& %Fé-wéﬁby-rﬂi}@-v%tﬁ‘igeﬂﬁéﬁ slmtﬂt'éﬁ@éli‘-sﬁ/ @J\tﬁela%%rﬁ!% satsunit.

quantity of is then detected

the Ef%feds*%%@oré@a't ?9'51'%?1 ar@éh%&‘f%?aw REGRATS PrGy &'Ph@s filters and

th@smrfa@teeon% dairidrpRe #0 anti bodi es, dyes, Iigands,
chem | um nescent chem cal s, radioactive i

s and
conpbRARRSSETHES] s CoFiesp e SURBRPR PV HaPBLE aifch as by
uskhgi glasnigetréstehens Wedtiras nbtdsebgtBhaYe gravity flow the liquid through the

system is cut in half. A typical system generally will flush in from about 2 to about 5 minutes

depending upon
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flow cytonetry, coloronetry, radio activity, optica

density neasurenent and the |ike. 20 In another

process according to the present invention, the cells

are grown elsewhere in a first step 1 00A and added to

the wells 8 at the nultiwell plate 2. Fromthere, the

process is substantially identical to that described
vaggsRaramaters sysaasiauida sged, g vowaisde tha weil. fie gensir of the cells in

thep\fvélP g% sHﬁier@st‘éﬁ{ tlna‘inr@%?’odhﬂlctcaﬁle%'akegflﬁheé |n 5ﬂb‘ﬁlt 1 to 2 minutes.

tiwell plate 2, I'east the carrier pla IS
pr ef\ﬁéf‘e Eb?twes grauity <ﬂ5rvef\ehha@mpuvh@‘ "ﬂwritaéiﬂe%fs 'W@sﬂ@weas head

hetrgnl b the |p|'eslh|"étcﬁ tr?e Vohurfd %pthemamw&eﬁ @rnlé@ hﬁ@mﬁad.dmbéess
when desired. This can be acconplished ei t her

pr e Cmefa"Mglt b?s Pran fepndbeha welkeba 8%@"@&%@9@ pyygfophilic
polBEBoRAER AkRN do?e Bige Picfiaihe WY Helceapiet § 00 EL bhIRjYid without any

Si mul t aneousl y t he assenbl ed subunit. Buffered

flowﬂ%e%“wfﬁ@b|setu¢'@lh§ream§ svﬁ@lem Reachaiglh &0 causE aravity-based

flowftﬁ‘mmﬁrﬁ tﬁer%sﬂ(eh{ éteirﬁa&e&abltehstesv 61@&!9%@ useB erofPABJUEN 00 to 250
| at e been found t when carrier plates

P'—anf additionsb wagh Hwarqﬁpﬁmﬂne onéfuﬁ;welagolwe 3 SRECDR iraroughness
deg,y%pﬁggh|n§ he time necessary to have gravity flow the
iquid through the systemis cut in half. A typical
syst"éﬁ?'@% mtamcrey the ppe ol \IRtigmOT PN BGY help Stpsegmﬁﬁrosess
altﬁc‘) {ifi§ nofl@BaiReH.ng upon 35 13 various paraneters such
i qui ds used, its volune in the well, the dens

[ (Qrieder loye ai oy e3Pt 5 ok NGRS YRS, SIRAISE Rt o as the

Ilqltﬂ?d‘?’i IQPBhbérCadF@fordv%Fcoméﬂﬂwg ifHersh @&létéhc'é%éﬁns@-ﬂé\@ 'I?ms |s an
systemis rawtq;gglarlven he anou

mt%nesmgﬁnddheéefabfaaﬁuge Phipe PiegRbt lBCTHeaaS torene NS Bl H@m drying

oupéf—‘éﬁrﬂé&uphtlﬁ Decusl Mﬁ@tldhfortc@ﬁtn\‘dgﬁubrﬁi Addﬂi%hfallyd b WRSfofdeqgravity)
[tratijion gr ocess, been found t

hat
is glengqn the celisgnd tpe 'IQLﬂqj ép%relgﬁntﬁ% cedl ?ﬂ}ﬂi‘i‘&?p‘l’ﬂ lygig.and I|ttIe or no

fodtihy ©ffhR O alk Svhich s dH3clreldRtddtide LRI IcaNEIoR due tBdhdlfiltration is
about 100 pL of |ItﬂUI d wi thout_ an fl ow. The addi

migMRRLAS COIRATHIR S Braciue e T ioaHen. R F%?%%ﬁretsaﬂ%f'c'ent'y high

so%@tﬂéﬁar@b?\ﬂunMelt@,aﬁ@%ndf/brqw@hmhtetrhe system at an
acceptable rate ses .from about

550 The Hisek MaEHion GRHE Y5k Mg oSt SHET TG Coh Colfers wellas

adWBreht oMk UFBdIREEht TRAESreaREd |h9rfé£é#%ﬁﬁ§t&heﬂ@§grfo% dn0d carrier such
V\laShI n In sone inst ances,

a5 (O RRERGEr AP RN YERTE S a5 SBUIAT0 SO b i the Rthways to the

poﬂé%tln HROplhtefle stiNsRetdiBle tewrRl fludd. Altehativkly Sﬁéibﬁﬁgr@wl tA®adherent
volune, filtration is.shut o fbﬁ%s t he

h

cefs gisep then ABIa) dsBs s PPS NiFeAPE 6 e ofsPEng

L ef'?‘bﬁmgs &ﬁ@lna%trod‘els@u th&présensingéntionrtaf hesdasingawtdfated with

e u at ure t res |nv ntion. a

any cavgierdal igwo2ng f'°:] e Sﬁ&o 05%9%%3&%9%# fuid added
in umh fap Bihd/br @dd @BreQNetﬁﬁ@htbbfalsgﬁbd:rﬁHéd abddk 56 EHaRbhe onl@achieves
f|0\tN V\‘?heno esweé gnc?to regalate the time between the steps as well as the number of
steps to ensure that sufficient time is expended for each wash step to allow for adequate

removal of the unbound materials.
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is gentle on the cells and the liquid, there is little
cell damage or lysis and |ittle or no foam ng of the
'iquid which can obscure detection. Lastly, cells |ost
due to the filtration is 20 m nim zed as conpared to

ei ther vacuum certrifugat gapmppMeose forces are
sufficiently high so as to forcibly pull cells into

and Gravity hased dlratierpof ells &ar cefFhasqst assayk wanGItUcts usig the

folfé@ndéﬁﬁ'gt odbth free floating (suspension) cells as well
adherent cells. If adherent cells are used, it

pr efJérhaégeltsﬂatlymmlaéac 6¢10ine) warexcuiarad sy two Rorwelfiter plates
coRafrfirF4a8 rnh&{)n ?@%dﬂze Womméedb?ycgfbo%ﬁ%els ¢fid @l ﬁf’lé‘ golume in

systens so t pores in
copipietemgdia cgntalnlnga&éfﬁsoﬂf@altbpvmeseftm) ine agspe P%iﬁlln@@ﬂ §0.000
ceMGerGadn. 9r ow t he adherent cells at |ess than optimal

densities or trypsinize the cells before processing
The Qn tieegy okpssaynifie peie LS eaeh filies Plateyanprerweltas ysig PBS, and

pIéE@H n’f?@a%@ﬁle'r}ﬂla?éﬂ omated with any commercial |iquid
one needs to do is to regul ate the anount

of |Thﬁlﬂ3§e'ﬁE|§@@eV'P?\s warerhen elgcethents @ ligeid fitrate eogstari ng

St e- S wWeRS whHRIChyaRRIMRY 00 Fwas‘ﬁ%ﬁ@f‘{%@@dﬁtﬁﬁlﬁé 1%#33 or BSA)

fl ow when desired 'and to regulate the tinme between the
peswehs as wel| as the nunber of steps to ensure that

suf fordeqR whbiTBufet vRRRIESE thefwehd the QR s&HER td Brain out of the
all ow for adequate renpoval of the unbound materia

welis forminggimpiets apddrernedyntpdseplierior Viaaranty dvhilssalls V‘feb? retained

insfed 6f1@@®8ﬁ§j ASMER dﬁ@ﬁqtﬁ@ﬂ/ﬁé’%lﬁa@tédﬁh Rk cd‘uebtloPWI ng
pr ot ocol urkat cel (T-1ynphobl astic cell

| ine)
ver éfigq abwﬁédnksnteﬁxﬁsuwl%wasmqhéﬁ WhHeER R or \@rv e liquid would

dréin%hﬁ‘rd?h e Wel, Thért QasRPoet ’ﬁOOZﬁL W@D@Q@Halrﬁng |n the wells.
pol ycarbonate filter, ;1100 final vol une,

conpineadsiitional 20034 nefarasniyfienvpsedsiad: ot al bow ne

ser LIm)ne bl&ﬁa %éFFse\Mer‘éQh’érﬁ#ré&é’d WHR a@1u5 sRcliie alﬁﬁl‘Sod&’E‘(bhti -CD4S)
assa t he bottom of each filter E}Iate

(IngEriopyPIStal. The gt Flrte [mtronRate) was deaiaa i & cwsd fagtope)

anﬁﬂ)&iyq~3 mLiRaP&HeaRtR-n ‘#@r"dnﬁ@éd@@fn%o‘tﬁ‘ Fh@taﬁl:@é) %ﬂd @YuBated for 30
a li filtrate coll ector s were was gérlagthe

minas- %mﬁ@e&ffthﬁa\gﬁ'suemﬁ@red(apéﬁ\%@ﬁ%lﬁﬁhl%n%imw
indd8&on. per well, Once the wash buffer was added to the
wells, the i UId started to drajn out of
for rEXﬁ@swaPﬁve@ antRngiegrRsp E-MPYRAPY Weshing ?Sel@?l&?temaaove in steps
3ag{da4/1h}ééﬁ,ﬁggle cells were retained 15 inside of the
I1s). Drained out |iquid was collected in. t

id
col |Pe%qceﬂdarxfan3h>°dé{b6l%a 385 cAYHged 4O trqdbsr(?\(ﬂl}?&ﬁémm Invitrogen
Corsasiey wileid8ed ® BE WS B badht digteldnd Wdlibuedlfér 30 minutes, and then

washed three times as indicated above in steps 3 and 4.

Prepared cell samples were analyzed using a Guava benchtop flow cytometer
(fluorescent detection).

As shown in Figure 8, the histograms show clear populations of cells stained with
the antiCD45 antibody (left side panel). Control cells stained only with the isotope antibody

are shown
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drain out fromthe wells. There was about 100 pL of
liquid remaining in the wells. An additional 200 pL of
wash buffer was added. In one plate, cells were then
treated with a CD45 specific antibody (anti-CD4S) 20
in (h'erﬁgﬁf‘bér%n T%'bﬁfa@d sufttBar lohgle f@b@s@er{@ﬁéés@'rerﬁérﬂtléeéhdm\sas well in
treated with a control (isotope) antibody (-3pg/
Figyr/8| concentration for antibodies in both inst ances)
and incubated for 30 mnutes. Liquid inside of the
wells remained and the cells did not dry out during
the incubation. Excess uRBOMR&Ezhti bodies were
r empwﬁrﬁs Byaniis Nielidware testdl %@&&Qméﬁ’rﬁé’&gtd&o%f@%mﬁ% and

and 4 three tinmes. A secondary antib 88
coppafeddathamwasingf#plls areaniediydhe ymurrhp,rpgqsezgg S 2001/0055776A1.

Cor RQF & rﬁ@ﬂwo%ﬁth@%@é@& PvediRnWES talser dabndd tigeand

i ncubated for 30 mnutes, and then washed three tines
as ife8 tf@a\taéuuratsweod @ &# pspate 5178 Polycabapaie é&erdéqaqe was used and

wa%ﬁé@h%?ne‘é’%’f 8. 1@‘?‘%b?"(a%%@inﬁﬂes%f%&&y?@é"&é&ﬂ@eé bPWe referenced
tonmeter 30 (fluorescent detection As shown in

ap |'C@H?’éaB°Vet he hi st ograns show cl ear popul ations of
cel |R%n$5|ﬁh@ EQISV}h Bbth pi&A8s ARk R4surédby RPFbabe&fumisdséent

panel ). Control cells stained only wth the isotope
meastiens- are shown 35 15 in the right panel.

Tab LAsaéh%olmw P‘l@EFé/g Qfe hixabéd df%éﬂ%slﬁﬁlﬁlqﬁtoré%@ﬁ Wef iRIRkted Below the X
shown as wel in Figure 8. hi s

axig P the graplydl hegoe\v@méaaeégtr%c@vardd% Fmvvrgreﬁﬁ%ctw?'dtf%taﬁ mtthod and

deﬁé@ﬁ@é&dlﬂa%%@\e OFESERRINGENtIoR dndeharas fHettioPbrtCieihé Bars extending from
pr epar ed vacuum process of US 200110055776A1

theegichoges foplareat e vertiopteateras fPRARtho RAVisNakwellsasgampared to
the\eERSgt ShdwnBsthe 6BIid bdlS oF e WrapHTRskad ,be%léérlg sbéh, ﬂﬁ’é Bresent

si ze polycarbonate filter plate was use ed 3
inventiprsprayvided swrpriging apgyagpgpegtqdwa@gﬁcgptlmt% F?U re(;%ntlon than that of

theg@%?ra'rt%@u@ﬁ nid1Sod. ¢4 RIGSNGREs, tAE paidthiahaé Wab niP@Wean 4 times better
emai ni ng cells in both plates were nmeasured by ATP

thantbalPiti PP Slent  neasurenent. As shown in Figure 9,
t he nunber of cells input into each well is listed
bel ow the X axis of the E aph. The per cent age of
recovery i s shown respect t he nmethod and 15

devigeh rRee® PSS aséalyewd%rmnhed UMﬁ@biaQrﬂy pagkdtfinedtion
the prior art. Line bars extending
xposure of live cells to fluorochrome-labeled lnhlbltors of caspases (FLICASs)
resulted in uptake of these reagents by apoptotic cells as FLICAs bind to activated
caspases (Smolewski et al., 2001). Cells were treated with increasing concentration of
well-known apoptosis inducer (Staurosporine) for 2 hours at 37°C. After induction, cells
were treated with FLICA. Unbound FLICAs were removed from the nonapoptotic cells by
gravity washing the cells with wash buffer 4 times. After gravity washing cells labeled with
FLICAs (FAM-VAD-FMK, pan-caspases FLICA) was examined by flow cytometry.
Shown in Figures 10A and B are flow cytometric histograms of FAM-VAD-FMK

stained cells from induced (10, 0.63, 0.06 microMolar of Staurosporine) and non-induced
control samples. Increase in apoptotic cell population (green populations of each histogram)

as a function of
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the solid bars represent the variation that was found

in the individual wells as conpared to the average

shown by the solid bars of the graph. As can be

clearly seen, the present invention provided

surprising and unexpectedly significantly better cel
_retention than that of the prior_art vacuum nethod.
ingreasipgseonserieation h thedaqycsr (iawasrRaigehehiasid brapbvioys; tragyone
rafRbtiSthe 40 than that of the prior art. EXAMPLE 3 Cel |

based apoptosis assay was performed using gravity.

bas &dgure [1PB &hpsm NUMEsGRYY etogfe@&FAM Regcend |ppgitiygypopulation based on

I ol 7ok i Ik bird f caspases (FLI CAs)

: ﬂo%’de%ngﬁﬁ @ﬁéﬁé‘%ﬁftgeg& ?ﬁ%@gﬁ?iagent s by apoptotic
cells as FLICAs bind to activated caspases (Snol ewski
et al., 2001). Cells were treated with increasing
concentration of well-known apoptosis inducer
(Staurosporine) for 2 hours at 37C. After induction
cells were treated with FLI CA. Unbound FLI CAs were
renoved fromthe nonapoptotic cells by gravity

10 washing the cells with wash buffer 4 tines. After
gravity washing cells labeled with 30 FLI CAs
(FAM VAD- FMK, pan-caspases FLI CA) was exam ned by fl ow
cytonetry. Shown in Figures QA and B are fl ow
cytometric histogranms of FAM VAD- FMK stained cells
frominduced (10, 0.63, 0.06 m croMl ar of
St aur osporine) and non-induced control sanples.

15 I ncrease in apoptotic cell population (green
popul ati ons of each histogram as a function of 35 16
i ncreasing concentration of the inducer
(St aurosporine) should be obvious to anyone trained
inthe art. Figure OB shows nunerically plotted FAM
percent positive popul ation based on 5 flow
cytonmetric analysis. Notice the dose response. 10 15
n} 30 17 CLAIM5S What is clained: I) A nethod of

20 detecting a target specific reagent conprising the
steps of: 5 a. selecting a cell having a sel ected
target nolecule located in a position

30

35
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selected frombeing on the cell wall or in the cell

b. culturing the cell on a hydrophilic nmultiwell

filter plate (4) with a culture nedium c. contacting
the cultured cells in a well (10) of said nultiwal
filter plate with 10 a reggegiisconprising a |igand
for a selected target nolecule in or on the cell, the
I i gand being selected fromligands containing a

wihsteahiglge marker and |igands bei ng capabl e of

attachi n%emo a secondary ligand that contains a
det dkt ablfemaiipf of detgctingzastargel spemificrapgent ameesing thersteps of:

sai d wel I3 vididtigh aVdell halihQ¥ sBlecteRiagigePmBlebiiBBocaler IW'atpfbsmon
a wash liquid to renove any reagent which is not bound

to the sel&ieder frandeingss tbe Gekwal OE'HéhQ:@F'I’ to
provi de g vaarey #Rldell oﬁ%)@rop‘fﬁ@rn@kmnﬁéll ffner ?I tee(4? waRBGulture

to indicate the presence or absence of arge
mol ecul e, cWM&fHBY erised in that the average pore size

of the fid t gintfiRG hd &lltﬁ@d"&ﬁ@lnla wélP( ﬁ)tS'Gf Shi® multiwall filter plate with

mcrometres and iS sufficient to perm he cul ture
nmedi um wash reagegisanristamissod aorm e g arquscule in or on the

t hrough undgy, fHéEthM S§|F1§ s@l%ctgf:l #6hd I)ga%;% h&wtalhﬁb% d‘ét&ﬂable
the cultured cells and in in st et%@hlngsorre was

liquidis aMPEsgeand {'Q?'\déﬁ’ﬁinﬁ @Ha@aioaa ttd apﬁegg@jﬂry ligand that

sai d wel | fgomif ¥igB@cRble mdked e nmet hod of cI al m 1;
wherein the filter plate has | ow background

f1 uor escéhc‘éashﬂﬂjthﬁﬂ“{tll‘féﬁ celniprsaish Wy W'Hbsf\%'%f '°§"f gjsagjpne time

and e); dl )@@Wbmsanéﬁew%ﬁweldngaéu{;énowﬁi@h% mldound to the
capabl e of attaching the pr nd havi n

det ect abl e $RAPHRS tar%ﬁﬁd“%%%%fﬁh?lﬁe'{ mpre\miq Er"‘@&h%‘bF?q% and

in said el $eapbrihy @F 8 ifgind kPindRbtel tR@ ples@Rce ér dBRendd éfithe target
a wash liquid to renove any secondary ligand which is

not bound t®oleSde; he sel ected target nol ecul e of the

cell, to dﬁé%‘étéﬁ@e@m%ﬁthﬁé’ a¢étbhe pYREJIA] 6T thé ﬂlteﬁtpﬁﬁe #Detween 1
sorre wash liquid is allowed tQo remain in sa

prevent $AAJ-AWIAOMSETH NP AyTiaHt tOWrWﬁg‘erﬁéﬁH@d“%q'um wash

claiml %wa,an%ﬂb&ufb Itgléﬁdﬂoﬁﬁa%s B@a¥dugh @ldeR the effects of grawty while
pol ycar bonat e filter; 35 an aver ag cEgre Si é)
3 m cr omEetREdg thisu'&)fedrﬁ‘é'sr?é‘ﬂﬁ@;ﬁ‘%f" sif s %WP?R;"GIU' is allowed

cl ai m wheg Rinfaif fFesdid @amed ghasera sd@tmrtfam aryu@rttutt y
sel ected _from fluorescent mate dh aI 39 .
mat & al §'he method of claim 1, whereln the |Iter plate aslo backgrou d
fluorescence, and further comprising, between steps d) and e);
d1)adding a secondary ligand to said well capable of attaching the primary
ligand and having a detectable marker; and-
d2)washing the cultured cells in said well with gravity flow at least one time
with a wash liquid to remove any secondary ligand which is not bound to
the selected target molecule of the cell, to provide a washed cell,
wherein, in step d2) some wash liquid is allowed to remain in said well to
prevent said well from drying out.
3) The method of claim 1 or 2, wherein the plate has;
a) a polycarbonate filter; or

b) an average pore size of 3 micrometres.
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chem | um nescent, |ight absorbence and optical density
nmeasurenents. 5) The nethod of claim1 or 2 wherein

the target nolecule is marker protein, 5 such as a)

mar ker protein which is a cell specific marker

Proygin, 1o m&%oc‘l‘@f éﬁﬁ/rpré’ééaﬁrfg' cf‘alhhﬁ“erélﬁ tife fftinbl nay rafc%‘i'é‘ctable
protein, or c) narker Protelnt hat 1s an i'ntracel |l ul ar
prot ei n &ntityiselestad frongfluorpgcentmaptsdialss ragiogictiveimaterials,

adapt ed fc%mﬂ%ﬁ%&éerhg I@ﬂt émﬂé‘éﬁﬁd’ oME%f&’ér{%lty Meabhements.
target nolecule is F‘)roteln I'ter is

f or md ofThsmtt]@d of cﬁvmbmﬂw %feﬁbth%éﬁgﬁd'ﬁ%l?@“ﬁ&\mﬁ@ehpfotem

nom nal RQERLasi ze of 3 micronmetres; the reagent is at
| east one anti body for the select ed_ tar%et protein and
a det ectd) omagkey peatein whighdya cel sracdicararker Aretein: Re

anti body om'aﬂ@r§%tt&nmé?ls @Eé?ﬁs‘ﬂ'r‘f‘é@e Bfotéhl?scﬁnce of the

tar get pr oteln for conducti ng
i mmnoasé%ty@aﬂ@ﬁﬁfqt%m thpt i wntra%lullar B'Ioé&'féOUQF calvi ng a

hydrgophi I'I‘h%} n'?@cﬂ@cﬁ 8N GaifnlLdr MaBpRB f&Vd%'f&ﬂﬁg Bﬁrrﬁmﬁhéé‘ssay wherein
bet ween 1 5 mcronetres

nul ti wel |th%argqt@rrolq¢4de s AtArggt ar@t%rpéﬁv\ﬁ f”t% ISafﬁan%of RS,

bot t om wiryBrobhfic %Ity!:a?rb&%t@ﬁa\hﬂg anbmpére% &R Setres; the
of being in register wt [ ter

pl at e, arﬁaas@nt is| att reaskoreANtibety B the sgleqter) taggst @&ﬁ@zma@d a

of SUPPOIdetditlon BEVIEOKHLRBY wrséa&ﬁ.ngffortth@ aRdoaly 86 IndRAE the
its upper surfaces and the filter plate supported

upon t he mw@reeguab%@égobﬂﬂeﬁwsewpieirbr 8) The kit of
cl aizp 7, Aa&.tfehearﬁiueuﬁdﬂﬁmﬁmmg@dya cofpAsiR |a}fﬁ@ﬁ\bé]ﬂ@bt% (52) having a

filter having a pore size of mcrorre?res
further dYROPhEE Membrang @12) ‘é(ﬁ"t‘ PR EYG P8 POIS TR *Pﬁjwf'-‘%n dand 3.5

mar ker prgb@ietet, é‘hﬁﬁbéhlllc Mt f:é#ﬁéﬂ% h&@REP A Sbémtoé and an
first antibody for bind |ngsybo a, mar ker proteln of

cel | an®Pan bBReMiEpe W Q!%th”aﬁ"ﬂﬂ’ﬁ@n*aaflﬂ’eqa@ét"skﬂféelng in

entity whegistiePwith theSPAR thefiMet BI@EE/ ah§ aGitRAdLSleefion tray (6)
binding to the first antibo d urt her

d f
conpri si ﬁ:@p@}?{g ohPuURRSFEg\tBR; Hot\éanp piface of)irga carrier upon its upper

surfaces and the filter plate supported upon the upper surfaces of the carrier.
8) The kit of claim 7,

a) wherein the membrane is a polycarbonate filter having a pore size of 3
micrometres, or

b) further comprising a first antibody for binding to a marker protein of a cell,
or

c) further comprising a first antibody for binding to a marker protein of a cell
and a second antibody containing a detectable entity wherein the second
antibody is capable of binding to the first antibody, or

d) further comprising one or more wash buffers.
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