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Hi gh Throughput Cell-Based Assays, Methods of Use and
Kits Cross-Referenced to Related Applications This
application clains the benefit of U S. Provisional
Application No, 60/898,571 filed 5 January 31, 2007
which is hereby incorporated by reference init's
entirety. This invention relates to high throughput
cell - based assays, nethods of using such assays and
kits for such assays. More particularly, it relates to
a gravity based wash/filtration step for hl(? )

t hr oughputHighelhvoughpyh Gell-Basenh Assays. Mefliedneld s and Kits
Background of the Invention The use of various nethods
to detect the interactions between a cell and anot her
entity (gener aIGryssaR&ﬂmr@ed)to RelafedAppticatichisdat e, a

| i aepis Sl TR o hersrt € Rishmenalploatos)ox i o711

Januarf( Q’f T BwiHas M‘ér&?,‘ |b{coﬁb\é?dtédaf§ r&ererldda® s é‘ﬁiﬁé?’s are used to

t'ect the effect of t conpound o he expressi.on
oThlSJn‘eentnn refetee torhighitbnoughp liieellsIbased(ageaye masthogds of_LuSlng such

esseys oA horpos st e oo, DR 207 Péfy PR it Hirton s

for higH tAsugpaset¥ssafPsuchasdininfuBbRBdysat i on- speci fic marker
nol ecul e such as a protein on the cell wall or

intracellular of the <cell. Generally, at |east a

first ligand is a%@%&&ﬁ%ﬁﬁ Iﬁ{lHn apdy or other entity)

that binds to the ecu e of the cell and
eThehse ofariousdtiiods to datechthainteeantiond detwebn g eelichnd anatirer astitp

(goneral ABIO0T 5B GHNIF At § B R GJERBleLMATAN P iSHEl iGN i
the art‘?!Pﬁ BRFEiHeke B4l babiHsORGEim4tstare wit RS THSseB6Says are used to
Lﬁf E{, tﬁe nﬁg moun TCSI gands

cate to renov
detect ﬂxefeﬁeoeoftartest cefapasiod orothe sxpegssiol pixinear ingretrierker matecuiesspenerally
i a) n&llshed with centrifugati on wash protocols. The
proteing) &} 8 ¢ liquid after the addition of the one or nore

| Gélladégéd és§ayfs@6h5?ﬁ@ niasliréa wisEntAie respohse r@qiﬁ’rﬁ'@ ah frhiiRassay

25 solution. This'is then centrlfuged and
for a difier géﬁhi@t@ﬁ@lfcrl’@af’w awlecde §ich gs enesteieen e pal V@Ff §h4ﬁlf¢09"U|ar of the

oo GBI e g TR 5 e RS B SERTE o
molecuw‘ of tHelvell amknithér(by itgeifer with & secdidasy ligandstichrse acecohtary amlbody
rocess and limted in the nunber of tubes which

having ﬁrds@éfé’%'% markai) '559493%61 of bping ﬂ%ct%iy gRgERll Ry faigromefry, 08|P@8‘et%°r
radloaﬁgg easily if at all automation conpati bl e.
itionally, 30 the anpunt withdrawn and where it is
dirrmmodssa:,m avaamdmdacammylt?matéed togehosanbdund édands kdforb éhe

detectirigp. QYPGATEIRIR P RDRS P tenfbigpon feRE Ao cE0. e lovel
of liquid after the addition of the one or more ligands is reduced and a wash buffer is added to the
solution. This is then centrifuged and the supematant removed leaving the cells in a small volume
of liquid. The wash steps are often repeated 3-8 times in order to ensure the substantial removal of
the unbound materials.

This is a time consuming process and limited in the number of tubes which can processed
at any given time by one person. It also is not easily if at all automation compatibie. Additionally,
the amount withdrawn and where it is drawn from varies and leads o loss of cells either through
decantation or due to stress or death due to lack of liquid (if too much is taken). Likewise, the
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1 nunber of washes nust be kept high to ensure
sufficient background reagent is renpbved so an
accurate neasurenent can be made. US 2001/ 0055776 Al
suggested the use of vacuumwith a multiwell filter
plate to provide a higher throughput format. The | ow
vacuumis difficult to control and each well varies in
its response 5 to the |low vacuum This leads to

i nconsi stent results between wells with sone wells

running dry while others retain too nmuch fluid | eadin
numbef gf waghesanysbls ept ghdtp graressufficispidackarung 5@@’9?‘3& Is rerapyed so a
accurafe‘%ﬁéé\é%bﬁeﬁt%an fefiade@antial ly low, albeit in sone cases
an assay using remaining | ow nunber of
CHBI2901 IOUSﬁﬁslpacshggaa{steathugél oftwaclmng.htbm mulfwed fiilter @late to provide a

igher fydhgheut kgt ietons e B icul et nd a76f W YeERe dF eeegnse
to the IBW ‘Jﬂcuqmsﬂﬁ%’@édé to fﬁEtﬁﬁs@(%ﬁﬁSﬁﬂts bél\)i@htvbeﬂé‘wﬂféb\'ﬁe%ﬁs ruﬁﬁlng dry

such a solwution. I nvention In

while qmewetam tommmmtfhddeadmg lcsty lse posﬁarvcasjgrw!a Moz lrnmrlanw.acell recovery is .

sl oA ATl B R s BT e

r ghdgek of B ARh WasUgHOL MighTlll vigbility/referiibtasey.is I Significantibattieneek
then exam ned to detect the bound I|(annd It is _an

in the rggijzation obproteprominselybprtentiahiendlfudsiisceven 1 R RrerenbinynBiigavides
suchas?l'in&nhe washing of cells used in a nultiwell filter
e assay by gravity flow. It is another object of
the present invention to prOV|de a process for the

washi ng of cells sed in iwell filter plate
havi ng a pol ycar bo%&?‘g‘afqufﬁl‘@rjnvﬁ@}'oar avity flow 20 It

| § tRe fggﬁnﬂﬁvﬁen% @i ar%la%é@ﬁn Qhﬁﬁ%ﬂ plété“éﬁi‘gfrb\f?rn Wﬂén the assay is

provi rocess for e washi ng celTs used
to be petitbmled@lnb useslgrayrty tplmsiea\mar\mm gntmuwtganq@hatherdhan vacuum or

te fi . b [ th
contifBRIE ThETs w tisnetined i Semk ebotaf it ge”a” process
f ﬂfs dnltBjeves fhbfpﬂes@rft invehtiof to p#@wﬁﬁé d plocessat thée Washingfof Elie Used in

| at e haV| ng hydrophi li c pol ycarbonate filter with a
amultaye!ifétersmi&teaeﬂaybbwawty:EOWm crons by gravity flow 25 It

pﬁg,sad;'g@@‘ B & el B RBEh K AR 4 b 0P8 el ol

used iff & Mukiwellfllter patessding alpplycarboniateyiltéribg gravity okt al n hi gh

e L
f .
| BSOS TSR BB S S

| & dscenetiierd abjeat qjdw présent invention to provide a process for the washing of cells

used in a multiwell filter plate having a hydrophilic polycarbonate filter with a pore size of about 3

microns by gravity flow.
It is 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 to obtain high retention of cells.
It is an additional object of the present invention to provide a method of detecting a target
specific reagent comprising the steps of:
a. selecting a cell having a selected target molecule located in a position
selected from the group consisting of being on the cell wall or in the cell,
b. culturing the cell on a multiwell filter plate;
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30 selected fromthe group consisting of being on the
cell wall or in the cell, b. culturing the cell on a
multiwell filter plate; 2 c. contacting the cell with
a reagent conprising a ligand for a selected target
nol ecule in or on the cell, the ligand being sel ected
fromthe group consisting of |ligands containing a
det ect abl e marker and |i gands bei ng capabl e of
attaching to a secondary |igand that contains a

¥ ow et Icoai3eing e cel Wik 3 6ogeBHBTHG A KB Dre SeIGRRRORS
not bo“”gnélégufemr}g%rﬁag Jf%?gfﬁfﬁ;eﬁ@%@%eﬁ&%l@&%ﬁon?fhgé%t) E&slsting

to provi sear chi ng
l'i gand t af Ilgadds:mtalntnlgea tatectableaaarkar aablipendsdeinf copeble of

t ar get cul.e (includin e alterat,i in, th
ot onda@iigEa Sieoiad gas bitoRanEh Bt Gia i
phosphgr Wba@ﬁ;ht?!ﬁe Q&I ilAQravitPAcR 41 febst ohé tsmé‘ to%@rﬁé\fé%ny fé&géﬁtt
of the present invention to provide a primary

secondar ywhightis nsbbigund ésthe srledtdddarget malectla ef th@ﬁeﬂd@i prowde s
a furt her the present invention to provide a
primary a Pééﬁ%&'@ﬁadary anti body as the ligand in the

met hode andarchingiier @6 tigahth & ifdidaeh the pr@éent:@@r absem:athe target
anti body to the target nol ecu h the

71 Lor o5 cRRSUIEIREAHITA I ABSaNE he dEiRTaI AR §f tproteins such
radi oaCt'%é%h?ﬁ)ﬁ&glhﬁoﬂ%ffﬂE @ﬁ%secondary anti body t hat

I's bound mary It is an object of
thes amothsrmbteci afitherptasent intventjon m/prdedeaa miarycand fasecdndary antibody
ation of wash fluids and unbound
astheﬁgggé mpp d of a filter plate having two or nore

Wi sl Sfurtrie? %M&Ftﬁ’@br@ienﬁﬁ@hhod’tﬁ 'p}ov;B@la Bﬂn&?!ﬁ& @%c@ﬂdaﬁy anfibody

porous nenorane;, a carrier p at e havi ng
as the figant) évthamethbcharzido fatest edinding ohthe pmnamantlbodyfto thlaéarget n'to@pule

ovouo o5, e e ) o PR P

secondﬂrﬁﬁmbﬁdyltﬁavﬁlbbur@ﬁo the pﬂma‘ylaﬂﬁao@/ filter plate with a
?/ rophilic menbrane having pore size of from about
11t

S@n&bﬁgttof the presend iyentign @rmw‘ﬁ adexipdiof the graviéy fliration gfwash
i dg SO LaLd A £l Bl SHCEPE L RH e} 6 oo
well bmgawmred byaf pmmmbsane,ta da&ws plats Ihaurhg Wells bquaie nutberrand h'ne

f fil I
regasteg\mtrme wpl%qﬂh@,f gqgtp@ e, ’S‘le camer “wells hatwns opén ttogs!r and ot%n?s \é\ﬁ a

- collection tray.

It is a further object of the present invention to provide a filter plate with a hydrophilic
membrane having a pore size of from about 1 to about 5 microns, preferably about 3 microns.

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 multiwel filter plate, a
plate carriér, 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 filter plate with a hydrophilic nenbrane
and a carrier plate having wells the inner surfaces of
whi ch have been rendered hydrophilic. 30 It is an
obj ect of the present invention to provide a kit
formed of a nultiwell filter plate, a plate carrier,
a. waste collector for use in the washing of cells by
gravity flow 3 1t is another object of the present
vent on, t ovide a kit fornmed a [tiwell .
£ ¥ Bithas Puied oF RS esit Bvetion o rivee & M ipfife Mg Gheg e
having %[{({{b;ﬁf llic nféntb?a%b ee{ﬂieﬂ@%mr §\9éske%égéht éoﬂéctd#ffd? ubdin tHeawashing of
ng of cells by gravity flow. is an object of
cells byt gravitpflavsent i nvention to provide a klt formed of a

NEH?'B 61 b bRerinfiror o BOVIGB 8 ot BN fter e

having @h?t!r@;ﬂﬁlc pBlydrfvhste eRmbiaAE with & mstz@bfrwemenmcrond Ia@tateujarner
for use in the washing of cells by gravity flo

a waste/repgant eatiestosderyise angovashipg of asfishy; grdyity fow, ﬁgrsﬁg}ttmdy capable of
o BeFi et iich SA38aHOF IO Bt Bl B il Ay,

wherenameeeuohti gntibbdythas an ertihethbtés cababieoiivgingdetecteded. It is an
o1l ohiget o} S RS Hyenihie peuicd B B Ao dary anbbiny et B
capablé’@ﬁdb%fﬁgﬁgteaé‘d %)) ﬂﬂ@te&é“e‘ﬁ@é‘ %&oroﬁa@t‘rﬁr%ﬂ?&a&%ﬂ?r

ctivit IS an obj ect t he present
i Ihise@nwbject of the plesent meer&ondotpromidela ktiwg!aea eecandayy anibedydiery is

i ng detected by flow cytonetry.
capablg H‘aqﬁwg%’ﬁﬁéaﬁ@f’ O{Hﬁ@' I nvention 15 Figure 1 shows an

enbodi nent of the device of the present invention in
expl oded perspective view. Figure 2 shows an
enmbodi ment of t héh hePrawingsf theyBveitiesent i nvention in

oy Bl A S Bl bRl P e e peai e B AR

perspedmlv@w of the 20 present invention in top down view

RS s Rt PR S o B R

sectior%l\ﬁéww anot her enbodi nent in cross sectional view
ure 6 shows a nethod according to the present
i thmaelstumws an ditéroative dinbegiment ditherdiiter plate used in the device of the

present invention in top down view.

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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25 Figure 7 shows a second nethod according to the
present invention in block diagram format. Figure 8
shows data from Exanple 1. Figure 9 shows data from
Exanpl e 2. Figures 10A and B show data from Exanple 3.
30 4 Detailed Description of the Invention The
invention is a rapid-throughput cell-based assay and a
rel ated kit and nethod of use that can be used, for
exanple, to screen test conpounds for their effect on

cell growth and_ differentiation as indicated by
expr essi on of nestwied %?@P@nﬁéthéﬂnvﬁm@éll The

@‘n. fagﬁ'?ﬁoquhgﬁl\é@mds@ al e?‘ﬁfaﬁd‘m&ﬁéoeéf'use
ovv. rie are cultu on a ter plate.
that cail b@us‘ed] foreaxamplette scremripst cepmouadd fon/menaeffegtroo weltigrowth and

dferefigRB3= TeRERPERCR ohe Maie PR al sodlniievsBerepisoiBe

mvenu?rfbrré Uééénbéd%&té?lfbeféw Brﬁaﬂy Lelféind éﬂltﬁrﬁ@' orW filkks PI@& THetbr late
tration for wash steps. Cells on the plate are

comprigasratlewe bashigraiindphespherasaence materishwithopanes whish permit egiisla be

ctrof o SR SR TS PR 1 I s B AP 5o

f||trat;oﬁg,ew§sh§d*pg det ect abl e agent can be a | ant hani de |on
chelated to a chel ati nig agent, and the chel ati ng
i Gellsioa thecplateare Fentactegam aggagest wtw car@przfﬁ@a bgang watch specnflcally

binds tﬁ gﬁ?ﬁl&'r Rbledul eI C@P'tfplc%y% BStgfn or eﬁé&%ﬁ'e C?E?ntt’fh%t

a detec e en or rre
detectdbiel dgentichn be Iamhmndmnmehelatm to @ olelatidg ageht, dedihe elttlatibg fgeneis

sound e B B Ol srol Bl e tegie éhave

a detec‘TlHIle'éHﬁt forhREdT gﬁécﬁéﬁﬁ itEB G kur@meditih %h l%’@mg\%daif’%sﬁécp Bé‘fbre
eps and further increases the t hr ough E

" thecells atametacted wittethe semggnt. Oftioreally, Wt bigent aah be edsdeld slirgadly tOd

cuture grer e frac aitog =¥ een YT 5 R it BB hhon

th;oug@gswfgbﬁﬁleygsbp t he detectabl e agent can be neasured.
‘ detection of the entity indicates blndlng of the

| Algpswashing theneellsriorraraevernpbaund reageidletegtiannsuch po bslugeascasee.

chemil@ﬁiﬁ&g%@g&gﬁg%c iviﬁgﬁﬁgﬁﬁﬁﬁﬁﬁ ?gs%[éig{gﬁ ﬁlitﬁrﬁiﬁ l&?tﬁctgﬁé £5ent &n bk
measufsdcKgrdeteotbnfof the eetitgindicatesivirgaf the iligdnd do thé maﬂdet mbleciéedand
assarybz can be mnimzed ysing tine-re

thereforg Gaprbe eqctie detget haressacnof Be m rmpl%f'eeit@ﬁ@@bod'menf using
fluorescence, the high background fluorescence characteristic of cell-based assays can be

minimized using time-resolved fluorescence measurement of the fluorescence.

In one embodiment of the invention, the ligand is a single primary antibody, which
decreases processing time relafive to assays which use both primary and secondary antibodies.
Alternatively, two ligands, such as a primary and a secondary antibody, or a first ligand coupled to
biotin and a second ligand comprising avidin or streptavidin, can be used.

The method of the invention can be used, inter alia, to monitor differentiation of a cell, to
assess the viability of the cell, or to screen test compounds for various effects on marker protein
expression. Because marker protein detection can be carried out using the same filter plate on
which the cells are cultured, the method is easily adapted for use in high throughput screening
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In one enbodi nent of the invention, the ligand is a
single primary anti body, which decreases processing
time relative to assays which use both primary and
secondary antibodies. 25 Alternatively, two |igands,
such as a primary and a secondary antibody, or a first
i gand coupled to biotin and a second |igand
conprising avidin or streptavidin, can be used. The
nmet hod of the invention can be used, inter alia, to
nmonitor differentiation of a cell, to assess the
formats, thys fefieving agignifipent betilaneckdp the screeningof tesbeOMPRYIAS &l Heeired oF
ects on marker protein expression. Because
wﬁe&%@%%ﬁ#ﬁ%ﬁ%{eln detection can be carried out using the
SewEnventiohalso ploaities a:mest:w forsecih thersereering andaieteciion| metivoelsl of the

inventany i gisBPTSeE A BGA 1 2 Tonies Pagp e, adRelbel fiteg s partof e
ligand fof B8 knfal‘kﬁ 1%69% J;é b@é&ﬁ&arﬂr @ah@ﬁﬁaﬁ&t%&%@ bﬁl? tothe fir§tSiband, a filter

compounds sired or ~undesired effects in vivo.
piate stitable rfancmtutsmgmllsilaxammmme foekolding the filtek plate fand a filtrate icollection

e, RS e B0 B0 BBl B b

pores dﬂﬁfs% t‘fﬂahieﬁm@éélis ét){tu@d bh &k filér pl& b b@fuaéﬂéﬂ in Shu by g@ﬂi@ flowr

ker nol or a secondary gand t
Optlondmth%teété«t@hp ywc%udﬁ&amsﬁ whielsis capa@l@mﬂ expaesslnm f mafk@r Rietein. If

des:reoﬁ@ thﬁ%n% f%{‘%ﬁroﬁﬂn%{ﬁﬁﬂ th‘é%\)eghogilalff?% rgﬁ(ﬁed% F II e

er plate an
p(DeilB @:h|chfbm Hei dsedaﬁ ttyel detegtionrant! beredsiing rmtlm‘de bﬁbd;]mvérmn ae n?t
backgr oun S o escence nhateri t
imitd Jp 3y 3864 B | CERGIR DR AN Tt Per e, oS s s
include tcggl{?%%ﬁrgﬁg céli8 g% WEES%SE%QQE%F bt ﬁ/orrﬁél%ﬂ Ige?&%‘idg%'ﬂuﬁple BR
can be exipresise. gnglalatamlad lnevitropin oneembodlnﬁenil. (med:eH; |Sraexpgen|tor cell which is
0 forvrlo the i t Qn_can
capabie, LSRG phon, HEh e B Bl o todenfatiere B Sl
epitheliui, éﬁ@nbﬂ%%“sﬁe&ﬂ%ll %uﬁa@ﬁr@@éﬁit@?&elﬂ@@h&l@ﬁ) &fitof 28, or a

i nventi on are not to any partl cul ar type but
hematapiefic pjwwamcelymdedlmamnul@mtlc foRdCEicasly ot regakayesytis

. . ' ude cultures of primary cells as well
‘T‘Ve’°'§§ﬁ¢:'e¥@§+3é§§‘?@9§¢ normal cell lines. Single or nmultiple

Ay redid@in v\im%h elpbrttlwa?dell tgpeccan beeiltutediforespressioniof the matker

one enbodi e he is a gro geni or cel | g¥t1| ch is

molecuieatoéae%mt@d t@n bpusedn@themeﬁmé.oteih Inyegntien h%%wﬂ% ANst em
approp@%!a 'tc%lfﬁfe %éh%m%lﬁ‘&ﬁbénec%ﬁ ly@e a8'weft s Pér el @oﬂ&iﬁéFE‘éﬁch as

ium  an ryoni tem ce a neur
temperpiuregand iperoent obdarhon diogitie, 8 wedlrvaibierthet skifl ofthbde,in the aet (see, for

exampef‘gﬁwgﬁi bﬁLﬂ%g %%Irsh’%glyflidh E%I u?r;eggkgr yocyti c,

NMSKEY rﬁqlecﬁ@g thW%%%e@E@%&%fdﬁr}g to“!ﬁd m‘V@ﬂlbh‘ Bieitypically ;ﬁ&eﬁs

pal‘tl ar ce type can ured for expression of
and can bedetemwed by the natitesad thieeselt keitgecutigedanddrtiuda ho gelsyeface and

lntraceﬁuiar pro elns. ‘fiheolﬁvetnp ion is Mot ﬁﬂﬁedqg the-ﬂge ofséﬁy Se%cufﬁpmgikerapr?otems. If an

intracellular marker protein is to be detected, cells are preferably fixed and permeabilized, as is

known in the art, before incubation with the first ligand or with the second ligand containing a
detectable entity. Intraceliular marker proteins which can be detected according to the invention
include, but are not limited to, hemoglobin A, cytokeratins, cytokines (e.g., IL-4, IFN,), actin, signal
transduction molecules, tartrate-resistant acid phosphatase (a marker for osteoblast differentiation),
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appropriate culture mediumfor a given cell type, as
wel | as other culture conditions such as tenperature
and percent of carbon dioxide, is well within the
skill of those in the art (see, for exanple, AN MAL
CELL CULTURE, R |. Freshney, ed., 1986). Marker
nmol ecul es which can be detected according to the
invention are typically proteins 25 and can be
determ ned by the nature of the cell being cultured
and include both cell-surface and intracell ||=
von Wiligbeand faetor, and aeyrenabiipgenroriddfereatiation makerg, sueh et e Al MABR beta
cul ar marker proteins. If an intracellular
tubullnﬂméﬂ@ﬁés{lﬁr otein is to be detected, cells are preferably
f Market paao’ieinsp\elmremb b detecled tasssess thiz toxisity of waridue teatdompounds

e oS uip PGS et b iy, 1 Bk kR B it "

dehydrbdEna&C@LDMY, 8dllagenr @%rﬁeﬁ?@'%o%h@'ﬁeﬁﬁfbg@ﬁas@ eékﬁﬁbm factor 1

accordi ng fot I hvention i'nclude, but are not

alpha, arid-gama acti. Maehengbblns whioh caﬂyheaietectad forassesshectieetobtest

compoliSn 102 S BB PR3 e REBALFLLEE pper maer

protelnwﬂmfard 6l t)?s-td?@&l Satje-spédificedan bk idetettedib.asses therrffect of test
| ebrand tfactor, and neuronal progenitor

compoundsmalc@mff{e@ﬁml@twnr?éheﬁeemgrkewwsaacl@/sfpr exgmpie, hegraiogoietic
markerg,g{agﬂé {:sgnoeln{ogl’oblﬁﬁdgl §|ﬁdnﬂ {ﬁ\bﬁ@dﬁmﬁrtﬁé’ 5\§t|n"}@¢e§£btr,“(ﬁﬂ19,q}D19,

assé |ou
CD33, COGH, DI sCDAH KOH hOISES, QK4 ltD}ﬁ'B;aO}pﬂé s@lﬁﬂ& OKM&,OKME Léu?,

LeuS, l@éﬁ@d aqueqqg&sggeleu%@r%q?& c{gﬁ%rpei@%ypmsg?l&syg g|§ gq:e&@%@gsterase glial-
spemf@mgﬂRé\j%lé}ﬁ@ sERRY ghi ﬂﬁﬂléﬁ 8eidi€bBRAAGFRP) dnd FyBlin bhsic ?}oﬂﬂﬁ and

actin. rotei ns which can be de
other prabermfsmds)ntymespemaieed call$, su@sas humanpdkifatiglotwie antigend BMFG),
kerat cycle in i?l ude various mcrotubule and mcrofil ament
eraln&ragggryﬂg S her nar ker proteins, which are cell type-

Pﬁbﬂhll y, Bod0R0BPRAHeE bdteind 38h lb@de‘i@te@% 186l sdre G SpSHH clifife,
ect of test conpounds on cell differentiation.

either snnujgaeequgly Resequendiallyi ysingiligands which specifiealinbipd to each of the marker

_ T _ |

o R B oM oo BN N B,

disting@Eheble.exéitidh, andl&fﬁﬁssndﬁ%él(ima(mﬁeir ie§pettive NEibctai@itity. OKT4,
KT8, OKT11, OKT16,

, OKMb, Leu7, . , L ML, |
ahpidaliy,a fgand waigh W@ﬁ@%w%to SioRer g’ﬁfe@t @1%,%20 the (efferotein
with ar?é?ﬁﬂy bvﬁlt?ﬁ’is a{‘iﬁa‘s? EIE) t% ?—;f/dlogére dé% It)t% 1(;()' fﬁl’ﬁ{éﬁ@g@e&ftﬁérﬁﬁy 20-
fold hlghgemamth@aﬁmty with wheh the ligand binds feathep proteiris ndier useddh aml y
sorosle B B S i e L el oS

mmunSEHehﬁbﬁPésbé&fs JuiPaPd WEBtER bl@fah@fmnﬂfn@és%bﬂsoﬁxﬁmu:% tochemica
detected 1i'n the sane cell or cell culture, eithe

 assayss Prefarabiyn elmarﬁlbgdyothObeqecdnally@fnﬂgto arsarkey protaimdass noadetent other
| protem%ﬁ)n 1ﬁ1'm h&%e%%aigsgﬁ% End c%ﬁ%}m?n prtelc}&ta%g%arker_ protein from solution.

Binding affinity of a ligand to a receptor, or of a ligand which is a receptor to its own ligand, can be
assayed by radioimmunoassay, fluorescence quenching, or other suitable assays known in the art.
Antibodies, such as monoclonal or polyclonal antibodies, 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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proteins. For sinultaneous detection, for exanple,
different |igands can be used having distinguishable
excitation and/or em ssion naxima for their respective
detectable entity. 20 Typically, a ligand which
specifically binds to a marker protein binds to the
marker protein with an affinity which is at | east
about 2- to 3-fold, preferably 5- to 10-fold, even
nore preferably 20- fold hlgher than the affinity mnth

h wh
- o e M aiel o R g0 et epR SiEAs Farl AR arta ot &

biotin-, 30Hinb 8Ftreptafidin %@E@ilg%nd Wuﬁ@foltﬁé mam@wéin iAgebadeigand
i mrunochemi cal assays, such as a Western bl ot

conjugatadiio lanthenisie shelgte or Qiherﬁﬁtﬁﬁlﬁb@phtb istilermiboand to éediest ligasd. For

ol 5050 AR0ASR N BB R G5 oy B

antubodynmnmltwm pzmiarye@wmryanﬁbodmum ﬁmweumn@m ip theataand ban be
mar ker Gﬁ)rotelnfromso ution. Bind na/ﬁafflnlt

used in thig gmbogimend of taeiayangeon Altgratively, the f@ﬁ,ﬂgﬁ artcppmpgs%a blotln moiety

and thé feg&%t Iﬁ%%ot @n cErﬁg/rB)é"?Ys&h g?é?r‘é tg@@ﬁ‘ iﬁb‘%ﬁl{ﬁﬁﬁéﬁ&ﬁ I,ng(d an comprise

avidin mstremwm ansldleysechmidigand qan t;dmprae blotln Ather Mdlﬂelsmdmmirrs also
onal ol.ycl onal anti bodi es, single-chain

can beg‘ﬁoﬁ)%lﬁlkﬁ@v ?tg% 3t agments, 30 (Fab') ? fragments, and
t P&edtiolf Ban Wéﬁh&r‘é;ﬂylﬁdﬁv&&*iu)intm%j F|u6re§€é‘ﬁcé‘@rbl’é%iyq§° detdied bya

i nventi on. he term as.used 1 n thé
methodssingi timeciatay ovhicheducesedr sliminales the eantribdtian®f rersspacitic kackgramd

T A e

Use of@édlo%ctwb lepfite®imay &lvd 165 Wbed a®WelFds'tigenisa \of vhrious @b&inﬁe&m entities.
is bound to the marker protein. A sec

| Wgam steps ECRSEANEIS reraova unbavne igend eondrbeiede @edﬁbowmeaswe
s YR RLERBEb deliod WAL LR, ks Aot
or durirgthe bardfer efrecet! bituseds alwelysl andrapatactaondzen. &n thecuredizasyaysthis

probir i G653 EaseRIANY AR Y Sk FLPOREUE T 6ot A B g Gelore
f i et -
culture? Eh@grﬁfﬁ?gan r}{ sifl Tl'b*b@erhgé’;gi?%éﬁbf el é"?}é i5 ‘gﬁféd(etnrt] fgrb%rmlt

irs can conpris ot n noi
cultureswatiimg wBsrgbuddartdambmmdMande efovfogpiass tbrought undpr the eftéicts of gravity
. desired, the fj and | se..av
white S8R 551 b ol e BB oG SRR oo K o B e average
pore siBé Bshidh th4PsliRice ®&RSIEN éffebts Al lfBiantAGHtHfesiltad t6 ct a8 %uiﬁ@e plate for
used, as is known in the art. 10 Detection can

cells rasging orsizgyfan xemplefomd ure ts3Rtum ia diaveter. Fﬁ"@bﬁ'@i@%@@&'&m the

e b e e TS S By 9 o

about N0 BndsH@ inf and eb@rnh@ep;erwlablwdbuutmsmnemne to the detected
signal referred net hod of detection

A

¢ Tk Ine cgalYiar plte for s th‘?/mvef@@em@ihoqsgoqeﬁ Guliura,compatble and i

constrcRid! &thést |ﬁTF‘|\é SR8, g niéﬁﬁﬁfétnéﬁal/éﬁ h ﬁas.t 6% béb‘kgro
various coloronetric en | ng steps necessary

phosphwescmmemd lowomsyeecific prateth bindimg rprdpantaes Ao atdeptably low background
phosphorebscence is pré}erably about 10,000 counts or less, more preferably about 5000 counts or
less, even more preferably about 500 counts or less, as measured, for example, using a
spectrqfiuorimeter (e.g. Victor or Victor2™ from EG&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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15 character of imunoassays and decrease their
throughput. In addition, |loss of cells during washes
or during the transfer of a cell culture is always an

i mportant concern. In the current assay, this problem
has been essentially elimnated by use of porous
filter plates on which the cells are cultured and
gravity washed in situ. The average pore size of the
filter plate is sufficient to permt culture medium

corers bt DR 980 58 B RS S

well fomaltstanﬁ ReveCEhbribratematérRl MBS RaRpAént S dIibw Sleiny ofgligine of
uid in a well, the avera pore size is such that

sawtaale anafesials fos Hseain filkas pﬁteam%g wwmtr@n e berinyestigated psing ptine
sorer 455 B4 o Bl s o R BRPE Byt

properispproerties &high alemombﬁlblelw’mwt cuitwe nezjuinemebitst smal wehddhl ogn foarve
et n 0.4

pores \wgfq)@rgg,e 3%&9&% Ivém pg{mg; chFs o?rh%furgg me@éﬁate ané) washed
f Thus, the ideal
in situ f%ﬁ] a%npeg éaflit)dg (L)grhoﬁg I'n Yﬁgﬁfltﬁggnt ive nethods is cell
cNumeroes coomezniallp bwilahteffilesplatesomare examired to daterminadheir sitability

o A e R B35 EF Bl AR BBl i

Corporefdhtoqa Bileriel ﬂ\#és@&h%eﬂ@ﬁést HeS detéiirRd ¢eHhmR ba’ckbx@uhd
ckground phosphorescence is preferably about 10, 000

phosmmwnwe@fanp@s@at W0spets Wibexpitation at 346 otcend enissian 8615

nm. Aég\?mz% E@fgﬂ&{ @ﬁe%%%ﬁe@l%&}?ﬁ%ﬁr%ﬁ% ieMEPAng plale deSifated as

the "MelfiSupden@f Rlutpdsentet plate @eailgble Wora Millipory Covparation 3fBilidicam EGEG
Wal | ac, or the equivalent). Additionally, the plates
Massagiieffss. have an acceptably high gravity filtration

I LR cAHDURTE be‘!‘%&&n?@fogr 4 Qir'tg@%t@&me ﬁol%&}féaé rds8lon can be

m nimze evaporati on. ates
any phammcbla@pd: agents alrbeely kedvin-ifk the art 0B&an bercommdwevlmfstymmamwn to

have 28 PLFRFPIOBIC GO 63t Sabs A ca P Bl o s e Redin
the labbtatdn Thédl 3 88 isbiBtel frbr@ mmwoeg"&nisﬁ@ SritRald 8 ;ﬁléﬁt@%ﬁ de81Bb PEbduced

using routine screening techniques. Materials having
recombinantlp oryphesized by ehemical rostheds kneyaa theiad. pr ot ei n bi ndi ng

AR o BAPOUA Lo R, s
AR AT el ot et

test cogwogp predpewsniathe artang wpludfg bularenatmegad ta, formatianef biological
lsbrane@“’"gﬁz&ﬁé‘ad?@g%ﬁ%h@hél ¥oh?§ﬁ‘és%%PL t @)Ha@% ll&?bfb%es?nfﬁ@ﬁc%rary

rmne elr Ssul use
methotidvequrdrgaigcankolttion sthe fouebéadane- cEﬁhmuMil’I IsbraSonamd( and syathetic
oration

brary getne yeia Y CORRSRIRIFAR L PGP b e e Rl I frosh
o5 RGN AR Lt e i ARt o
peptidaoligbrbér or small molecule libraries of compounds (13). The present invention, however, is
in no way limited to the method for generating, or source of potential test compounds.

Test compounds can be presented to cells, for example, in solution, on beads, plasmids,
or phage, see U.S. Pat. No. 5,223,409, incorporated herein by reference. Optionally, the degree tp

which the test compound affects expression of the marker molecule can be quantitated. For
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nm An even nore preferred filter plate is the black
pol ycar bonat e nmenbrane plate designated as the

“"Mul ti Screen(r) Fluoresence" plate available from
MIlipore Corporation of Billerica, WMssachusetts. 15
Test conpounds to be screened for the ability to

af fect marker nol ecul e expressi on can be any

phar macol ogi ¢ agents al ready known in the art or can
be conpounds previously unknown to have any

ool RGBT Bl ol e ISR BB e

test corﬁ%&tﬁmd (fiest ﬂﬁm&@mbﬁéxﬂﬂuﬁrMnm assmm@ﬂmtrstmlantaamdmbrsm ther
or can be produced reconbinant

absencgyﬁw@ést coRROwY (saceid fuatesqenea) q@ﬁé@\ﬂl@ﬁ#ﬁdﬁéuwﬁsﬁowbthe
secondﬁﬁ?%%t%ﬁ ftb?n Hé ﬁéﬁf%re’séé}ﬂ@é‘;%rb%s'ﬂ% e bé(ﬁeé é‘f\aﬂh

Scr eeni ng, conpounds typIC y ar e
fluorescentesi ané,dhérefom the degpeantd which thartést sompobndhaltdsts expression of the

e SRR SERLA 85 A Bl e SRR B

assomatté& wathﬁé‘S%HeQ)VbeQﬁ det&h&b@&ttﬁﬂhhas ¢as® faﬁfhbﬁ@e ion WtEu?dpiLw ), 50
dressabl e paraliel solid phase or solution phase

thatanleffentmﬂosmamynamlmmadel i brary nethods requiring

eRaice e ssebiIRen@Agialy Qg e Bhpehet & shown

Figure &faf mmnWen fi né?lplatwﬂ @@érﬂ@ﬂ?}‘at@%mﬁé filteete €olibetidd ray 6T direnanzfoid The
bi ol o%cal brary approach is limted to pol

multiwgllifigr 2 ee%hawrl%s qf mo ngngwalggrextgwigc;@yﬁ\ggrd gp@ a sut[))stantlally

. 1 T B

size of fhegiéad. 'fyp'w:dlyﬂhegmangb from 8e24, 48,96 or 384nwells\per plated.t ed t o

B RINED 1Skt B O oA A
well 8. fT‘Hé cé‘rﬁél"sﬂ)éteeél has' s‘éﬁéé’&f Rgéh wéﬂ@ 1 @Sééiﬁmg @\%H‘ltdﬁ\e well¥1®Rave an

p ase r por at ea
inner diageter thatiy slugb&yegr@t&r éhan metquten e\narmyter Qf ﬂhe vebiig) B eiathe multiviglk piate 2.

The vl e e R4 S8 nrF o et 8 Bt ph e A2
f hoAE BRERMTL, ARSARt AhRctevdf e vaeué Mfmaﬂ‘br biaxe 4Caﬁé1sdﬁi%iently
quantitated in the presence of the test conpo

large sm that there isiah alsgapric 8)2 to BAdnilimeten befwesndee ia@,es'@l@n‘&teéaf the garrier
veis 135 AREBABACE e Bl 07 RIRENRLnkIE SFBL oo,

Slnkahﬁth@temldlméntl theinnereimedtr bl tbl@wdlsdenbtae tar:b&nptateeﬂf ére eittter
| uorescence provi des the d| ferengﬁQJIF ween e two 5

Inhererftlv Dystrephitie pich &S Hiengh theselestion &f a pygieop etrerr e t he
hydropﬁsﬁfﬁxroﬁ@’f‘ﬁ@ H&ﬂcﬁ% cham S’AI@ﬁ’%ﬁﬁe‘mﬂrgér%Eidlﬁﬁcnalﬁyh Lo tog@f %ﬁ%ms of the wells

I's I nstance a protein.
10 of ttfel casier platd mag be tagered tmcforemn&utcmsora;pwts Hefodlmuidtiet paase:hthrough
. Thopeiaiiaes qertaanston B0 Soastipo v fivating ahe pller i BSRpaetine e

presenF;S}H&@é,l son can be nade.
In a further embodiment, the tray 6 may contain a wicking device 16 such as an absorbent

pad or set of ribs (shown in Figure 5) which sit in the tray below the wells 8 of the multiwell plate 2.
This wicking device is used to pull the liquid drops formed on the outer bottom surface of the filters
of the wells 8 more quickly and completely into the filtrate collection tray 6. The wick is spaced

10
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The device of the present invention preferably
conprises three conponents as shown in 10 Figure 1, a
multiwell filter plate 2, a carrier plate 4 and a
filtrate collection tray 6 or manifold. The nultiwell
filter plate 2 has a series of two or nore wells 8
ext endi ng downward from a substantially planar upper
surface 10. The nunber of wells can vary dependi ng
upon vol une required and the size of the plate 2.
' I
apart fr%ﬁé’niﬂﬂe;tﬁtw of R %13[: ﬁéb&grla[ srugﬂ\]iﬁkmé g;gé%%rg %@w{i‘ltln §§462§®,d9§ and
incorpoaate(h‘telrm‘db)trefermse hdswentirgtpr t i on sel ectively sealing off
the 15 we 8. The carrier a ser
ot ey e 2ierohtrys AR DIR red SasSUERT SeEsS ave
olefins gtg:h g? Bﬂﬁtﬁngﬁmgghg Ell?éﬁ V%‘ rﬁol@dula@@éd{;lﬁ pSEKlﬁIWIéh% dd%FblpPI&% EVA
copolyrpers andﬁphaellaf' Bs, netaliocens Nefmlymtsn‘@elycadmatervtnyeeypelvmers

such o Py apaPEs 5 fionr e, e, i och el isBiiBrars,

celluloseaddlliiéde dBmpésited! pay@::f@rwf 5d;yétrersmfone ﬂowegeuwdnﬁ fpotyEI@énylsulfone
there is an ai 5 mllineter) between

polyacwln@tnlenpﬁéwwkd&neﬂt@ﬂg VDﬁ)earachblendéfherezb welI's 10 and the
t d
PHBiferiers oot betdinfiing SHELIPLAM Goef il fie OIS
desired flowehardéteristidsaand dife likdie wel | s 10 of the carrier pl ate 4
e ei i nher.en dro C.S as thro he
Bl ramee SRRtk oE ROy PRTBteg P VT AdaipR puth oS Nyion
66),,0!‘%&9&1?“&11@@3@” ough the use of a coating.
: ternativ

l'y"or additionally, the open bottons of the
m%‘eiesablyltbe membiase is dydroghilic pither mherantlyvethranpk: the @dditonfaba m

14 f | d. h h
second7mer bieigge 8o (R4S Getiter Giones B it B suRRREG o
coatingd @fo‘sﬂlﬁkéﬂa?rbﬂtédgo éﬁbﬂwe‘ﬂkll‘»@afre\}érﬁw SbafetioRst tief mérﬁlﬁane@s%ﬁé]l

process further enbodi nent, the tray 6

known mdhn atf seed/Sid &181538 aaEl$ 4.844.87% Bisferrad mambranesare mi!carbpeﬁie

PVOF Py i bt AL el 5 ALUSHRIa 48 SlPeolded B,

avallabw frbh“l aﬂ@nélwf sarcesincladieh Nitipgre bepbiaeori of @tﬂer@tadﬂassmhﬁsettwaﬁer
he outer bottom surf ace ilters

the bf‘%ﬂé Inﬁ@e%o fiyraporg@inygrpphilie Ay Dg @?Pﬁ]b&”éﬁ W'u'ﬁﬂ"‘bEW\@S@ of M\ﬁ"a?fé

e b e T e
afte perecsize should % Snall@8ough 8o asitd prévantdigxetsirac béiey willed ibtp or

ivough e ispBieGe, 0Te hi bR AT CRaoN Ereratta s 380 i om

optlmaFﬁlz%fw;!%pﬁhbcdh tﬁétyﬂé’éf)é@ﬂshl?r’eféfh%ly'lt%#éh‘i’ bt 0144 m%ﬁhg@v'a&)out 5

nol ecul ar wei hyl ene, pol ypropyl ene,
mlcronsmpiﬂn}pteerreorenrefesab rbatweeeabqus misesnztl elbasihd 5 gicserisrand most

B e e T

(with a§ &tckption SEpl&eiets 23 Microns aad R dloed cells, 5 microns) and the use of a
membrane having é pore size of about 3 microns prevents the cells from passing through while
providing an acceptable flow rate.

Symmetrical or asymmetrical membranes may be used. Symmetrical membranes have a
substantlally consistent pore size through their thickness (generally less than 2 times difference in
pore 3|zes from a first face to the second opposite face of the membrane). Asymmetrical

11
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cel lul ose, cellul ose conposites, polysulfone,
pol yet her sul f one, pol yaryl sul fone, pol yphenyl sul f one,
pol yacrylonitrile, polyvinylidene fluoride (PVDF), and
bl ends thereof. The nenbrane sel ected depends upon the
size of the cells used in the application, 10 desired
flow characteristics and the |ike. Preferably the
menbrane i s selected from pol ycarbonate, PVDF, a nylon
(such as Nylon 66) or polyethersulfone (PES).
Preferably, the nenbrane is h drophlllc ei t her
membrapthiave aPPig siEe thahyasay#f leaska mgntqf tha way thepugh the digkness and
often a&ﬂl{eﬁf&g '(E)i]rc%u ﬂﬂgﬂ%%n%s%ft E?eﬁ@i&ﬁe?@%’n%ﬂéﬁv Zotgt% Hgd"tgﬁe% df¥Rnce in
pore sumsi&mdé firstéate taﬁihaﬁéoggd dpposite faneiméthemmmbrane)esmmetbday
coated over the nenbrane as is. well ,nh the, art
membighRs AEPBIERALT eg%eram'mgt Ao oemtsates it ki 1k ioF ariog
r
e oot RETOHETE AR Snoqd, ATERe Yierbrgte WP Ol ol por
size bemgdesls#hm @bdut 6|mmon3amd &cing te cellswe:preferred:m @okthey embodiment of
re Corporation of Billerica Massachusetts under
mepm§ﬂg| gﬁﬂ% names of Durapore(r) hydrophilic PVDF

MERE 106 f. thél;ﬁrbée'npiﬂsfeﬂtttﬁﬁ'ﬁéy%s@ma@é guMe! thénitefscon2Re multiwell plate 2
| us hydrophil'ic PES nenbranes or |soporeTM

ess
camerlngagrﬂoamfor afleglion 916 e held ke yeriays mnentsm@ethﬁiﬁrbahgnrﬂ@i As

shownirﬂﬁg Sgﬂlﬁﬁq 5‘@?!1!3 Plg fﬁg :égajﬂ r;o?at@?ﬁ u?%o% %é’rﬁ%%g@l gﬁgpgtreogéﬁh%r om

collect?on‘tplgt% ee I’Thel gblnwat mété Dy &mareg on thefchmier pidiad b ingeriicntaf the
depend on the type of

muEttw@@Iqtgs W@*ﬁ@f’@? Hﬁl“ﬂ?”ﬁ ‘fO quefqags bout 0.45 nicron to

2 RO, kol BATel firs o Heiahis 2 ) 2l BngTuaeae)
known deedesmadylaiso be tiseddmersbreubat thealates2ravasserobied in obly bnecditection if
, (gave a diameter of greater than 7 microns (with an
desirdyception of platelets, 3 microns, and red bl ood

C&$ btfownh ng?é Qrtﬁa manventpme S RaPhe @p|at€ae§1gnea @péamyauv ebra

pore size of about 3 m cronsmé)reven S from

growinp aglisi Sgcltamaie:glavmhble &om philtiner wgoratwn@&%t&qﬁmmaéswmts and

s f i s YRR 4 Y o S o o

8A is AR DI viicBdkovides gocsdsae a tlosedua (dostiown] Wichkdaatams the media in
generally less than 2 tinmes difference in pore sizes

Wthh&‘?éﬂiSﬂi’WN rst face to the second opposite face of the

Igg’ A& ))f theﬁrﬁ%ﬁﬁjﬁ&én%ﬁ is %gseﬁﬁslg@ Ec?‘m?lhtwals% OEQA 6f tﬁé ﬁ@tlwell

varies portion
plate 2th1 RA lareest !eaarpdmaltyﬁﬂsenedahtb ﬂtefwelim@oftthvcmughpiath 6. f he cdnies phate

41 ey e hepaL orielleion pide Boh s e bG tsagion ot ©
mult:w&P&é{éQbPM,ace of the menbrane). Symetri cal

One process of the present invention (shown in Figure 6) is in a first step 100 to have first

grown cells in the multiwell plate 2 or 2A that is placed in a cell culture tray (not shown) until cells
have reached a desired density. In the second step 102, the multiwell plate 2 or 2A is then
removed from the culture tray and placed into the carrier plate 4 as described above.

The carrier plate 4 has either already been affixed fo 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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menbranes are preferred in one enbodi nent. Asymetric
menbranes with the tight side facing 5 the cells are
preferred in another enbodi nent. Asymetric nenbranes
with the open side pore size being |ess than about 5
m crons and facing the cells are preferred in another
enbodi nent of the present invention. The device of
the present invention may al so have gui de nmenbers on
the mul tiwell plate 2 carrier plate 4 and/or
collection plate 6 to hggd 8] vario 8
s e B WihsBiAn gt 8ve] 610u et HpT 1A oF RSO aHpveer e
o center and
v s fcieht B8 g eans e thef AyetSGfod Pl 1 wal
p[De;:teedlﬁlg ipen derdetectiod spsterh heedc atresstone peager isdaddgd to one or more

wels angaipued § hskbate & T erectfh FisGeF axtioris? el e by
the ce||“iﬁ‘€h€'ﬂﬁf€ sfébf1 04 00ihBHr 8sheh 18 heh Abshed bre ordoréitiesyR@ply adding

such I'l'- known devices nmay al so be used to ensure
a washttrer sutm apwalee bufferad wadascsatinesalution asdithe lise)do avelerae thetcreates

orectb oSS By TRDI L P Py gl o

under tﬁ@lnfl@encés@ffghavm tﬁioa?rﬁthe garfiet dlatetl add fntotie bbilettiop plate 6 in the
oration of | eri ca, Massachusetts and sold as

fourth Wﬂsﬁ)ﬁm ti Screen(r) CaCo2cell plate. It contains wells

cAage shamagsctle ople SRGPaY oot crradl ooty
with onefor mbreav@shesibeing tiseel betwaem the mddiion(d) as tesirébto cerhdve agy anbound
i nve

materil s TEaHEABRKGIOBI0SE HPBIMEALS ey SowaRound B e Beidy prosert

durin Qefdttiohggst partially inserted into the wells 10 of
gfﬁ%e carm%? plate 6. The carrier plate 4 is either

t Hapresenceeirwsmﬁe andeitg desiret lqeandtylof the matkar rpblacwée igthen detected in

oot 500 S LR B AEh g b B P .

chemiliifinésiceit E:Iﬁ?en@dald fadioBctive fsbiopds apbl eBmPdARdS dnd teMiRe.f They tare
rown cells in the nultiwell plate 2 or 2A that is

generafly daiestpduging metipds sigh asifusrametry, flow sytormelpmpoioreimetry) ragiejartayity,

d density. In the second step
optlcaigg%ﬂy@E%%%ﬁfépﬁ@%félﬁ(?ate 2 or 2Ais then renoved from
t heanotuértpmesstaceofdlwtrb tl}né ;aesedt inventiont the celdrare growmpéisewaiert in a
escribp e4ha ei t her,

st stegtOBA a0 5o e ¥Els 8 4 B THEWRLHA 8¢ FOR tiats REOGESS by
sosaly i ) g AR 1) L0F TS L el P
wialelithed priceds, lmbaspec:a!lyawth dtheeprodess/esingeklisl ddded td thehwelis 8 of the

multinel RS ot St 1% atrier platS 2 s pr-Yiat VS 6! PrefofiBly the fitter of the
multiwell plate 2 is also pre-wet to enhance liquid flow when desired. This can be accomplished by
either pre-wetting either or both components separately or when both are to be pre-wet by pre->
wetting then simultaneously as the assembled subunit.

Buffered balanced salt solutions and the like can be used to pre-wet the filters and the
surfaces of the carrier plate 4.

It has been found that when carrier plates are rendered hydrophilic, such as by using
plasma treatment, the time necessary to have 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

13



10

15

20

25

| evel is insufficient to overcone the resistance of
the filter pores to flow Depending upon the detection
system used, at |east one reagent is added to one or
nore wells and allowed to incubate so that it may
interact with the cell or marker nolecul e expressed by
5 the cell in the third step 104. Unbound reagent is

t hen washed one or nore tines by sinply adding a wash
buffer (such as water, buffered water, saline solution

oo il L i S e T B B eb P 5 e,
The saﬁﬁfefsf% ﬁéﬁr@%&dr@&fﬂmfoér‘ﬂ ﬁ%!é fwestlﬁ‘ﬁbdﬁﬂ oZrHIHYE\a the

uence gravity t carrier plate 10 and
i m tbe systentie gragitytdrigen, fhie atreurﬁ of Imudmédedﬂs;mponar% aehead beight or

| f, .d d h d
the prefyd 48 RE e e BRI BE et R ARG T omeior
NBERANRSIHRS béi fthd e d wbl?éf\éf%fwdl biateaudm]g talhgm 6ishilic pBlycarbonate
desired to renmove any unbound nmteria hus reduci nfg

3 mlcm@a)@regmwbmew hoidrﬂ eI 10Q Lk afligeid wiskout any ﬂQWb dimapdition o

r
vash SRS R BERERY 0L DRI L G ot
acceptﬂar ia&ar deaﬁﬁ Uﬂ\EEusesfrdirh alsout €00etc REMIUL of addﬂﬁonhh@sh amd deperding
pi cal detector reagg nts, .incl ude but are not

on thewelmodtw{f and seqeriapbHPELgNngsRAesigd; feragaing.
CR&Bié ngf 3ﬁé‘&se“rﬁ ﬁEﬂaﬁtﬂﬂi TOC[(IQQ hﬁgﬁélb é’p%e? ﬁa@g%@é élﬁ‘lgugh it

conmpounds ener al etecte
is not rexpiiredy et hods such as fluoronmetry, flow cytonetry,

| t t t ti YA oy
o i i e i at el v, BPet BB s i
no ionde@aﬁi@fé REBSRShe inﬁé‘r@ﬁltréémancé Bgaiseldws TS & |ﬁl\é¢éstang and heipful
ewhere in a first st eg 100A and added

featuranéthe@rezseraunvemﬁ@n asm prievasits thewellsdrom, drimgait aseen @ccuc' w@w vacuum

flltrattoggroc%gt? ﬁlphﬂ% i ?\#@f&%wt %s%és%rcs gﬁg@g qgh?nig Pﬁ {ﬁgtc?lﬁeafiﬁ @iekﬁ&ﬂd

there mmmfe& Sam@bl@glyﬂﬁhdcﬁlttadﬁ ﬂ@lfobmlng bﬁh@\&ﬁuidsm%h&bn blsseure detection.
late 2, at |least the carneré&late 4 is

Lastly, selbi%@ueti@ rf%ramﬂés mipjmized ag sPr)Pargekio either wicugn cerfrugation,

whose Y e o g o B LA o R P IR
eThdmesephmfemmancEmge ?eﬂ hith free fldatntgﬂsmpam)emﬂs as well as adherent
t n
cels. 1P oy seiiCramdual ity be opia B4 & e ah Slimparer
beads %Mg@mg opé}h@@@a%mmekfstew dBlhR R pﬁ!ﬁﬂa}sﬂ@ thipb@s iife ﬁae are

use re- wet [ters and t surfaces of
still aceeasible wrthepifmd Altetnatively orescah geow theaadinarenhatls alfesn tf@aoptlmi

censiify G i e BRI Be necesbary Lo have gravity

f TiRplatée kit arﬁ!l#r@beﬁﬂf tHeQeskhtenvaitioh ean beseadilit automated with any
commercial liquid handler. All one needs to do is to regulate the amount of liquid added in each
step andfor add a pre-wetting step as described above so that one only achieves flow when
desired and to regulate 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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hal f. A typical systemgenerally will flush in from
about 2 to about 5 m nutes dependi ng upon 13 various
paranmeters such as liquids used, its volume in the
well, the density of the cells in the well. The sane
system havi ng hydrophilic carrier plate flushes in
about 1 to 2 mnutes. As the systemis gravity driven,
the amount of liquid added is inportant as head hei ght
or the pressure of the volume of the liquid itself

drives the filtration EW@-%% 5 Generally, it has

been found that a well wel | pl ate using a

o B o e g

protoccdiddi ti on of wash sol ution creates sufficient head

"G < b YR S YL B

a3 mlcﬂdhcbofecslz%%@drpﬁshlli@fpolﬁéhﬂ@dnat@ rfidr, (MOGHL firlatvothmedidRempletegnedian
vol unme and speed and t hor oughness desired for
contasnwséﬂ%rF&S {feal bwméﬁ@m) ﬁl@wﬁ%@matnﬁ@ Ogelisoebwels i on or

;@@%ﬁb% SFBYse) ShP bR STt oREARS cfﬂétgéggglﬂ pBg, o placed
intoaoamqudnevol ume, filt ratl on | s shut off as the I iquidis

it iacRiceness e Haced a0, abH g FeleHet pf ul

&gfn}‘s Ve wishd éhfyl HBRG 2Tl HFNESRBURF(PBS cbﬁtalﬁhh@Y%F% of m) per

from ng out "as can occur wth vacuum 1
well. filtration or centrifugation. Additionally, as the

{ Gl et ok B1BT LS R O iy e B b Bt Bl
formmg{d?@ﬁlét@ Sndﬁroﬁp@@ ind tﬁélé:dﬂemﬁrlv%quﬁm (vPPscals Rerd@étaindd indide of the
, | ost due to Iltration is mnimzed

wells). d¥ai él'qalz‘tﬁl Wa§ cellectad in thedlisuideplsstot.r i f ugati on, whose

f] I
B S5t i pROR e B R RT P Bt Bl
from the WelisntTheme maabm1me@f liguidherhaiming ih theatellsn g (sus penS| on)
cells_ as d %chugr ent O cells. If adherent cells
afpaddifiepgl 2 PLFS’?E’P CRGED Gldhey be grown on a carrier
SH%E? gﬁtg?&e‘ﬁé @&@Eﬂeh%ate@ﬁﬁrp&wiﬁ%gat SHBod9 | an‘ﬂldﬁﬁs (Invention

systens so t vvaystot
Plate).iThe other pﬂ.ﬂtm{lﬁenm Blate} wad freatedoth sichihtesl (lsotoph)eanflbody (1|~3pg/mL final

concerBlgh 130 1eS BTG AR i pale A 20 Mrwise. LAY g Bie

wells réM£eRZRY 1 cell SRy rR:‘lé’rz%ﬁt dulf ch@lﬁé‘db‘éfﬁpess of the present

I nvention can be ea omated wth an 25
cbxeass unibaundlanthedids warnmermved by washing an indigated abaye inisteps § and 4
tI,“,e(_)tlreg‘ul ate the amount of liquid added in each step
%% or add a pre-wetting step as descri bed above so

t RaécoRdey mbardyamb*aewe%oﬁ;u@mhmw (4esilable ﬂommﬂntﬁogen
regulatethetlms bet ween the, s Psa wel

Corporgipibwas asided lodhsswallg okagshy plétetangtncuba ed for 30 mlnutes 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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sufficient tinme is expended for each wash step to

al l ow for adequate renoval of the unbound naterials.
14 EXAMPLE 1 Gravity based filtration of cells for
cel |l -based assays was conducted using the foll ow ng
protocol: Jurkat cells (T-Iynphoblastic cell 1ine)
were cultured on two 96 well filter plates containing
5 a 3 micron pore size hydrophilic polycarbonate
filter, (100 pL final volune, in conplete nedia

cont ai. npn % FCS tal bovine se
o S g el RSl otk el in Fgure
8. the bottom of each filter plate was pre-wetted using
PBS, and placed into a carrier plate. The assenbl ed
devices were then placed onto a liquid filtrate
collector. 10 Cells fA d by adding 2001 of wash
buf fer (PBS contai ni ng or BSA) per well. Once

tIh Gisexaiple Wefieweravstea debeingahd ;h@tombﬂ Examplbé ahd campsred to
started to drain out of the well ng, droplets
the washing oticedppreparechiydhe yasuwe plogass 6f U%EW&% 7@& (whil e

%lrlhﬁ o of tﬂ% eeg%wg@\/ﬁbfﬁg e%ilsg\,&fe 3 COH GimesDr @i ned out

iqurd was co ector. 15 After
aﬁwtlrblvacutl}mnatm eﬁ,aimzdrmpomrslmiycahmwdllmmmwamussd and
’ er i tt u t.h [
washedrhies ahaouEs e SR cuY o PRk PRt AP ERapove.
%n@éﬁ%dde ﬁ‘botﬁ ?Q{es %re"iﬁéa‘@ur@%f ATP Yied F&ﬁ%‘ég@eni fle@liment.
plate, e then treated with a speci f
a«ashbwmm Fmrets themasper(of eelle mpitdnto eauhattedi)s ltsteﬁ below msrX axis of

o ol S SRR B G B gt cbhRlosh el bt tacpo
to the présehttrv@htdn ahdthBIdf heipfsrtaan Qﬁ&bat@@dtendmglﬁmt thel sdlia lbarS@epresent
mnutes. Liquid inside of the wells renmained and the

the varigtion tkat uas) forart in dheyindividualwalls agcampared it avarage. sheslydte solid

bars ofldﬂzgﬁ%@ A%ggggbfjﬁsegfgﬁ Sar%@gt\r’i Hﬁl% pﬁ@@@& ?LQ r%?ng and

unexpesedio s@mi;%an@;ﬁeltmﬂw reteﬁhmctbamtaa of the prigy att aabuamtmemmdyln most
avai l abl e from n tion) was added
cases, 16 PENRETAREEINGS SRR IeR G, Tepn el QLAE BT Fr 30

m nutes, and then washed three tines as indicated
above in steps '3 and 4.
EXAMPLE 3

Cell based apoptosis assay was performed using gravity based filtration.

Exposure of live cells to flucrochrome-labeled inhibitors of caspases (FLICAS) 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 370C. 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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Prepared cell sanples were analyzed using a Guava
benchtop flow cytoneter (fluorescent detection). As
shown in Figure 8, the histograns show cl ear
popul ati ons of cells stained with the 30 anti CD45
anti body (left side panel). Control cells stained only
wWith the isotope antibody are shown 15 in the right
panel . Tabul ated sumary of the fluorescence
measurenent is shown as well in Figure 8. EXANPLE 25
In this exanple, cells were tested according t
increasingsorneniration ofthainghcer (Stayrgraribaishpdibe epvicusie aﬂmﬁrﬁ@e@m the
art cells prepared by the vacuum process of US
2001/ 0055776A1. For the method of the present
| Fiyeat ﬁ)B)shoWe eumérlclalfy plutte@F A plreeht foditiverpspulefion basaeon flow
vacuum ne m cron pore size polycarbonate
cytomefric|analysigy| '%e ﬂﬂ&gosﬁé%ﬂ%ﬁ?d washed 3 tines at about 5
i nches of mercury as described by the referenced
application above. 10 Remaining cells in both plates
wer e neasured by ATP based | um nescent neasurenent. As
shown in Figure 9, the nunber of cells input into each
well is listed belowthe X axis of the graph. The
percent age of recovery is shown respectively for the
nmet hod and device according to the present invention
and that of the prior art. Line bars extending from
the solid bars represent the variation that was found
in the individual wells as conpared to the average
shown by the solid 15 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. In
nost cases, the performance was nore than 4 tines
better than that of the prior art. EXAMPLE 3 20 Cel
based apoptosis assay was perfornmed using gravity
based filtration. Exposure of live cells to
fluorochrome-1abel ed i nhibitors of caspases (FLI CAs)
resulted in uptake of these reagents 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 25 FLI CAs were
renoved from the nonapoptotic cells by gravity washing
the cells with wash buffer 4 tines. After gravity
washi ng cells | abeled with FLI CAs (FAM VAD FMK,
pan- caspases FLI CA) was
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exam ned by flow cytometry. Shown in Figures 1 OA and

B are flow cytonetric histograns of FAM VAD FW

stained cells frominduced (10, 0.63, 0.06 m croMl ar

of Staurosporine) and non-induced control sanples. 30

Increase in apoptotic cell popul ation (green

popul ati ons of each histogran) as a function of 16

i ncreasi ng concentration of the inducer

(St aurosporine) should be obvious to anyone trained in

the art. Figure 1 OB shows nunerically plotted FAM

percent positive popul altéWSbased on flow cytonetric

anal ysis. Notice the dose response. 5 17 CLAIMS Wat

is clained: 1) A nmethod of detecting a target specific
Whatie'(cmgaht conprising the steps of: a. selecting a cell

et £ Do melhon pillecinors GRetREC G eRaBOMRT B BES e ng
on they C%Eibct?‘\@a'celﬁavw F%@l@cté‘q% get méleculeYockiel o 6s|ﬂ@n

cell on a nu at'e; c. contactlng
cel | wi t Iselectedfeayethe gmcprpmnsstmggaf being yeiheicdilovall ar is &ee'cll ed

t t |, the | db
ot oot B PR oot 8RR, of C1igands o
cont ai g '&@ntéchﬁfth@ @élﬁblihea r@@jehﬁfom@%d d [gandier H&dideeed target

capabl e of attaching secondary |igand that
cont ai ns MPlegele #varap ths cmhrtheélgandobem@églmt rahie gesup consisting

W th gr a\émﬁ%% c#c mafﬁfng ag@e?éct Q[éef‘nz{ﬂh ?Entfl RafdsTRinG calable of

reagent 'S no oun e se arget

ol ecul e afthching¢o & sdcbndagy Igam&hateomlns/\aidét@thbdeahérkerand e.
searching faor the ligand to indicate_the é){aesence or

absenc® dfashipgtne 8@”@%‘% grayibl flowat leastane ling{oyreraoyesny reagent
det ect i nQuignistHoPdund Rﬁﬁé fd %?ﬁg&%le‘éﬁlé@ﬁr&b&% bbde a

steps of: a. selec a ce a selected target
nol ecul e Wae!mmeklj anah a p03| ti on sel ect ed f romthe
g(ralolup C.O régérgﬁmgnfgr tRe Ilgand B cate the pr%seence or absence 0 tﬁe {apg%t
molecule.
2) A method of detecting a target specific reagent comprising the steps of:

a. selecting a cell having a selected target molecule located in a position
selected from the group consisting of being on the cell wall or in the cell,

b. culturing the cell on a multiwell filter plate;

c. contacting the cell with a reagent comprising a ligand for a selected target
molecule in or on the cell, the ligand being selected from the group consisting
of ligands containing a detectable marker and ligands being capable of
attaching to a secondary ligand that contains a detectable marker,

d. washing the cell with gravity flow at least one time to remove any reagent
which is not bound to the selected target molecule of the cell to provide a
washed cell; and

e. searching for the ligand to indicate the presence or absence of the target
molecule.

3) The method of claim 1 wherein the plate has a polycarbonate filter.

4) The method of claim 1 wherein the plate has a hydrophilic polycarbonate filter.
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b. culturing the cell on a multiwell filter plate; c.
contacting the cell wth a reagent conprising a |ligand
for a selected target nolecule in or on the cell, the
i gand bei ng selected fromthe group consisting of

| i gands contai ning a detectable marker and |i gands
bei ng capable of attaching to a secondary |igand that
contains a detectable marker, d. washing the cell wth
gravity flow at | east one tinme to renove any reagent
which is not bound to the selected target nol ecul e of
the cell to provide a washed cell; and e. searching

Bl afsub SRR L] OGN Be 1R K KRR EEN CidRg RaS £ por
tﬁmqjlabdinrrmom pol ycarbonate filter. 4) The nethod of
81 yca SO o Ppitct Sheiaiathe) e i B UCiopES, Bpfprponate

V\ﬁﬁnﬁ anp&r@ﬁzééfla &.ﬁ3h§cr&|spor ous pol ycarbonate having a
pore” size of m crons. 6) The nethod of claim

17wher Eiemethas df cllarre‘r whmeuathp dgandias tgetectqite entity selected from the

pol ycar bonat e .. ha ore.size. of. about

D Y cbihat fieisd 3L B sfonP gt R RBithas Akl iRscent
det ect pypt sbs6Mbnce)ind Shtiedderkity ﬁ@a@utémntsgr oup consisting

of fluorescent materials, radioactive nmaterial s,

cBleni | The melaeskaiclaim 1 whgiein the sis¥esele sanatkad POEIN. cal

B o TR BB il BRBABR e g g

1 V\hergpemf(tinafkawr@@ml e is marketer pr ot ei n V\,hl chis a

cel | ecific marker protein i m
|1Q/Lher emethed ofslpiativeersia the nwéﬁceﬂe.is apm«'akeéprpf%'wgﬁf %C@
cel | &ibte {arotel n. 11) The nethod of claim1
V\,herelnt rm'eculeis a marker protein that is an

i it)r ac&hd métbmd_ gclaire! whepéin theenatselile is alRgrkek protaimihet ivan
o oot el RSB TP S1r e St eps of: e
| ppat ef mefhod oPRMclingdh imRlRSEs S comprising the steps of:
a. selecting a cell having a selected target protein located in a position selected
from the group consisting of being on the cell wall or intracellular,
b. culturing the cell on a multiwell filter plate, wherein the filter is formed of
porous, hydrophilic polycarbonate having a nominal pore size of about 3
microns;
¢. contacting the cell with at least one antibody for the selected target protein,
the at least one antibody being selected from the group consisting of
antibodies containing a detectable marker and antibodies being capable of
attaching to a secondary antibody that contains a detectable marker,
d. washing the cell with gravity flow at least one time to remove any antibody
which is not bound to the selected target protein to provide a washed cell; and
e. searching for the antibody with a detection device to indicate the presence or
absence of the target protein.
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fromthe group consisting of being on the cell wall or
intracellular, b. culturing the cell on a nmultiwell
filter plate, wherein the filter is forned of porous,
hydr ophi i ¢ pol ycarbonate having a nom nal pore size
of about 3 mcrons; c. contacting the cell with at

| east one antibody for the selected target protein,
the at | east one anti body being selected fromthe
group consisting of antibodies containing a
detectabl e marker and anti bodi es bei ng capabl e of

at3) ac hh mgthodofaleteelingradargst saenifichieaggntichmprising thesteps of

1 ow o asdlo S e B eabaTdFhln | boay whi oh

| s noth. beultueing the télonerhitivies diter gla@eWhmmthelﬂtertotatadfasmde
a washed cell: and e. searchi ngmfor t he

a det ect backowund fluaresesnos, and pares Wieh Reraikian 4t be cfured o
b 9 13) A t hod of
soserce S AR ARl l2, 19) A ot o

detectin readgent conprising the

st eps of nontactlngslhb eeiltwnhga reagent dombesirigrepprinagdigerci ferh selected
t ar get e"‘im%ﬁ cuI uring the cell on a nultiwell
filter ple Ueelithe tlle filter plate has | ow

bac kgfd’“%sﬁuﬁlﬁ{ﬁé @e‘ﬂ%ﬁﬁﬁvnﬁ!&ﬂ PRER SR rdtfdvElahy bridfary

cell to tured | ate and washed in situ
by gravi ﬂlgqnddvhl(lhomaiboﬂndgo thaeeie@ecl tangettmpfepule@é@enell

ol oo 3617 sl oMtk R itap e revpo

flow at lyeiaRbtalld thakkene to rermve any primary |igand
which is not bound to the sel ected target nol ecul e of

the cell | ,washing thaicalbwith ssauiy firysatyeast @ﬁﬁ@e&fﬁ@m%aw}secondary
at tachi n?génlaewrﬁéh' |§'ﬁt{t§oﬁﬂdq gsé\?ﬂeﬂ@?gbﬂﬁolecﬁe%ﬂh@%l

mar ker , e ce ow at Feast
one ti rrEptomdeemamdaxely asgcondary i gand whi ch i s not

h I | ecul
or ovi b SRUNGY etateciaser ST pgPlesenos feabséncs 1 he
det ect ablté??ém{o gr]?to i ndi cate the presence or absence

of the get nol ecul e.
14)  Akit for conducting immunoassays comprising a multiwell plate having a

hydrophilic membrane with a pore size of from about 1 to about 3 microns, a
multiwell carrier having an open top and an open bottom with the wells being in
alignment and capable of being in register with the wells of the filter plate, and a
filtrate collection tray capable of supporting the bottom surface of the carrier upon
its upper surfaces and the filter plate supported upon the upper surfaces of the
carrier.

15)  The kit of claim 14 wherein the membrane is a 3 microns pore size polycarbonate
filter.

16)  The kit of claim 14 further comprising a first antibody for binding to a marker
protein of a cell.
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14) A kit for conducting i munoassays conprising a
multiwell plate having a hydrophilic nmenbrane with a
pore size of fromabout 1 to about 3 microns, a
mul tiwell carrier having an open top and an open
bottomwith the wells being in alignnment and capabl e
of being in register with the wells of the filter
plate, and a filtrate collection tray capabl e of
supporting the bottom surface of the carrier upon its
upper surfaces and the filter plate supported upon the
upper surfaces of the carrier. 15) The kit of claim
wh ! o . .
T Yoangftlbin TF A Rephisig digtaibBi ToRthidhote daner,
conpr ipsoteig oba deil sd a setondandodyaontainingla defedtableentityriherein the

tein of a.cel). 20 17). The kit. of claim 14 furth
P onpr 16 a8ty scaszaie osbagh o anfie® o & narker |
gfsft ei@g% oftldihh furhét c@mﬁr%tﬁ\%gﬁe thérb @edh mMBdsai ni ng a

etectable entity wherein second anti body is
capable of binding to the first antibody. 18) The kit
of claim 14 further conprising one or nore wash
buffers. 21
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