;e3eff4j6P 6 Th- 7 Pf~, R Q03 Description Method for the rapid screeniﬁg
of anal ytes Technical Field This invention relates to a nethod for 1 hWMR 200
rapid screening of |arge nunbers of analytes, including the rapid screening
of chem cal conpounds in liquid formfor use as potential drugs. Background
Art Currently the ij 1 'ﬁmwﬂmm of potential conmpound candi dates for use
as drugs is achieve m‘ % g programmes and/or ration

desi gn. Wereas the ab 1 jjddo drug design concept original @M“ﬂmmm“mmm de
expectations of success, this approach has not proved successtul in
practice) principally due to a lack of a sufficiently clear’ r@VgFionship
bet ween nol ecul ar structure and receptor- sites. Accordingly) conpound
screening is still the technol ogy ofDekcripeiowi ce for the rapid
identification and selection of |ead conpounds as candidate drugs. Various
Met hods of high throughput screening (HTS ) are currently used in the
screeni ng of conpounds adethoidefutrithe rdpusaaadimabéana ver, the speed and
cost-effectiveness of HTSis limted by the unavailability of equi pnent

whi ch can sinul taneously handl e 20 | arge nunbers of conpounds in |iquid
form In curﬂéﬁhﬂﬁﬂﬁ,ﬁﬂée mcrotitre plate plays a central role being the
standard device in which assays are perfornmed. T'he mcrotitre plate has
determ ned the degjgn. of l.iquid handling, equj nt such as programmabl e
liquid handling v@h@ g&vsmleﬁsreg%s Fh8 fag@&%l H}% TaRéC SEIGEARE Bpnent  of
mcrotitye plagle mabgrb@fanalytesr includingttherapivhstviceging @ﬁ@irk]xamg?dhot heL
operations i Vi n : t asi ng hi <?h t hroughput
requirenentsegﬁﬁ%ﬁgphﬂgwgﬁg%I8%§§§gEgg%gﬂﬁgﬁﬁﬁéggﬂgégn i ntegrzaated with
robotic - 7 f~",~11t ?~03 mani pul ators. The central role of the
mcrotitre phatRoANthd R continuously increasing throughput requirenents
has led to ever trarger and nore conpl ex HTS-nodul es. Such conpl ex nodul es

include robot rails to access wider surfaces, automatic and |arger
mcrotitre plate Gurreatlpahendermficatian af poteni alesorhpouddspodadites for

Addi ti [ | i 4l ] i i
S0 tvar o ar SUSCATRrE RREHiy By SERRALL MpBERMORT R A fai UL "
conponeltt s. FeEgBenVhareasdhe adrinine dmme dssign eoprepteorigimlyeedeednes ot her

aspects of awliyPegpectasoResf HEdesooBisaFproachhdshtgiievedauctdédfnary 10
ed,and catal ogued at

aspects. Traditionally,. compounds are synthesi sed, stor

central chenP@&I“CFeBBé?’tpéﬂV ef?ooﬂﬁ?l\ﬁ? eﬁan%&i&b%%ﬁ ISR ched upon
request fronbétivdeogmoddcudasstyudtabonad oecestor sitesr out si de an or gani sat i on.

O'ten, each new conpound has to be wei ghed and di ssolved prior to each new
assay. Therefore, it is essential that the 15 c.?n&%gnd% cgln be i ndi vidual |y
accessed and rout PREPRIIRElYr CRPQUNGSCIRGNIBE 16 1581 $ChpeRan ek em | ayout s

andd_c?ge.sci ti ?l%ic@ffb@ﬂ’éegr ridaédﬁ&itrfgcd@_eztm@ s@l{é@ﬂbn}td‘fele@ﬂw&%rﬁ?buﬁsodsage
PR b TR R e T
sol utions  are currently used in the screening of compounds as potenual drug
candidates. However, the speed and cost-effectiveness of HTS is limited
by the unavailability of equipment which can simultaneously handle
20 large numbers of compounds in liquid form.

In current HTS, the microtitre plate plays a central role being the
standard device in which assays are performed. The microtitre plate
has determined the design of liquid handling equipment such as
programmable liquid handling work stations and has also led to the
development of microtitre plate peripherals {or filtration. washing,
reading and other operations involved in HTS.

1o
A

To accommodate ever increasing high throughput requirements.
microuitre plate-based equipment has been integrated with robouc



20 which are stored in mcrotitre plate format and whereby each conpound is
addressabl e through its location. The basis of the HTS-infrastructure? iR 7003
still the 96-well standard microtitre platg and the majority of screening
systens devel oped to date have been devel oped for use with this format. 25
However, higher density mcrotitre plates ( e.g. 384-, 864-. 1 (B6 and 9600
well plates j are inconpatible with nost é@qui pnent designed for the 96-well
plate. As screening formats are likely to change considerably in the
future, screening systens nust have sufficient flexibility to nmeet this
chal l enge. 30 The pace of HTS devel opnent to date has been determ ned by
the devel opment of fast liquid handling systens capable of handling snal
volunes of liquid to allow for the mniaturisatino of assays in - 7

| ~~i ~~I | 2003mampumwsntn*ﬁerclemelfrerér%ﬁhe m\e’&;cﬁﬁ%@@e ﬂgqrbg{fsof wells has

been scal ed u rranmati,ca in order to cope W i ng nunbers
of conpounds ?%gnd@ugl&lé‘elﬁ@ %ék}&““hé%ﬂtrﬁ@ﬂrﬁmats bas Ve thevmllaemes t he

vt s ehar o mo?mmgm?'dmm&mgd‘mégﬁf“.ﬁ”fdm %’ ¥ mOBEI 186 fdesoby.
physi cal _lim taéltsf%n{égdl% 5 &](%?ggg}aggﬁnﬁ?@wmbpﬁa eg dRicgguireimatea rel ati ng
to tissue cuIWH@aIQfS@@lde&taragﬁhéﬁi‘elcméocdmposdibl@fs Rl dicianany é%rﬁgleg

whi ch

exchange, hu%ﬁhrﬁﬂoﬁ?@ch@ﬁ@ ﬁgtﬁfb farﬁ]&g}.}géms'[ | }?Yrﬁ%gn%fe the type

parameters are ver(%lngq |cu
enpl oyed in Hg rt(gPtH?‘E‘ Bifmargénwfﬁt@fsa“ Oﬁéhpdmlndwmmompohennsse of
hi gh density mcrotitre plate formats is that it is not possible to readily
achi eve serial dil rresponse, curye i.s required. For
exanple) it is notﬁ%%gg?g?ﬂ@gaotdﬁ}ey%ﬁ’f b{r%BH%Ia\{%ﬁ ﬂﬁﬁqfﬁhnﬁiﬁwoihﬁé wel | s as
such, so that3SPRELSsera BYPighl sareeningSpmasss becicas mhedh@mﬁcmnﬁaf}ally of the
vel | s. P@\A/evexrspe@t\sefl‘rm@mntah %SM;?AU 5‘1@'% %15%21;) ét OUt in this way,

[

one still | em of u he screeni ng
process. ThuzcaHl@gB At SEnHel EEFB’HC nréPiO§l[@lU¢$ érmmw}efchemw ¢empoandsi ned to

the use of tIaeegiﬁspﬂetlhequnontmquespfr@hﬁ?bl&b%ﬁbﬁ%?‘r@z&% 1t Och nﬁnﬂ}' ng of

conpounds is n at can be
handl ed at ar(l)gl Ea% {g%@?gatﬁ){l %P%é\ éacthS“%Y compeun Basberwvpighedoh. we
are unaware 8pd §S(§y§@é?ﬁqfd0d%ﬂcél ubwvcissepnT Berefibter e pusdsEnRalokasthel ar ge

nunber sl%of avempemdsatarsbé @I‘Rﬂ'v'i‘@uél{gofeées@?ﬂ @ ar}%uﬁ\ﬁgg’ ﬁe&%ﬁe&ooo anal yt es

si nul t aneous ipnafter rre as a arge ‘of anal ytes.
There is a n![eje%w‘{}ﬁﬁeﬁgtlémﬁbﬁaseﬁﬁﬁ[ﬁ% gysuts pad sapacitigseoffsrts areeeni ng of
| ar ge nunber Seigig mﬁdby@@a@mmm@hgblcﬁbstmﬂo@béjh@ﬁﬂ)%stdﬁ‘cd?hﬁé Iipi es and

| e d f thod f
imtations gfe ﬁHEfcﬁHPe ?Ta?ff:%?xtn%'?sﬁ ﬁgfg[ er%ﬁ‘;i(?}gmgpng al V?(rasawrr;ah ?reangr

t he sinultangeous 3@{1? %céplono
for sirnpli f(éirﬂg By Hi9%i0e e MaOahdiss efvedestoait cofpoadanedly gsiatibey f ~TS.
7 ~f1 2003 . wmmr@sw:redqh hivronionialh fohBERd Whaesy e51857 a method for

the rapid sc co sin di sposing a
plurality of &%ﬁ gggt gjrag%ﬁ%gﬁdeg}@g%ﬂ{% i0§aBORNdi vi dual ly identifiable

cont ai ners for storage b) sinul taneously applying sal d pI ur al | ty of

anal ytes onto OneTRE HAR lei s) ..such t nal tes are
directly applied from Si;sl% @onﬁﬁg@gﬁ% J?H’@ ’ogrs{{l;.lz éT‘iV 8kt and
remai n i sol aPETOHSHPIate 2pd dbreana)ority Qf)Scafcmnagtsylg:maddv@lopwit@da@rryl ng

sol i d supporhaje be¢hdevsloped for sedofhithifosff-solid or liquid nmedium
wher eby sai d

25 However, higher density microtitre plates ( e.g. 384-, 864-. 1536
and 9600 well plates ) are incompatible with most equipment designed
for the 96-well plate. As screening formats are likely to change
considerably in the future. screening systems must have sufficient
flexibility to meet this challenge.

30

The pace of HTS development to date has been determined by the
development of fast liquid handling systems capable of handling small
volumes of liquid to allow for the miniaturisation of assays in



anal ytes axe released fromthe solid supports) to the targets; and d)
measuring anal yte-target interactions. 15 The method according to the%AR 2003
invention allows for the manipul ation Qf téhousands of different anal ytes
simul taneously. Step a) of the method acgording to the invention ensures
that the analytes are transferred fromthe containers to the solid
supports) in such a manner as to maintain the transferred contents of each
cont ai ner 20 separate fromthose of each other container. The individually
identifiable containers are preferably selected fromtubes, including
capillary tubes, pens, including plotter pens, and print heads or any
container allow ng for the storage and direct application of an analyte

fi om t he contmicnetitre platediovavats ol mhisliphonumber glntehlsrhaspreenescaldd/, "t he

i ndi vidual ly jd i fi-apk e i iy aF-TaX t ubes each
of which is idgeﬁéw‘%%?% g“i@%%%ﬁ%ﬁ?%’a%%@f{ Rt Ring HiMLADor 100° and

wher ei n t r an$OEPWINGE i DEnSATGERED-IHOVR¥CE IS WESUHBBET 8 Wsdisunsragses,
giqipgnsi ng ltlhﬁé Q@T%m@b@gmtfl bétb@welgndi;screﬁséf@raﬁmt 'i¢dlﬁf‘>7fﬁde!ﬂ@&ﬁe ié i/ f~~~1~
spegi a refer rr re_indiyvi containers dis ed in

concent ri c oP\()gg‘?qsa[ﬁagg}lﬁ?gn%a%ﬁg?mgfa §%Z?}HR&F% QEebeC?‘FﬁS ‘ggﬁ]ed suppor t
can be achi eyphysiogl Hirdperosisnignpeded fanaixpteslefto biadhemigehe@ritibriaf t he
capilliary t : : g A j i nt act
bet ween t he g%ﬁgﬁgﬁytspg@‘gédégdﬁm%% %Eihug%eo%“}%gfg!r—l{aﬂ%%%%(g&can be
transferred tdoXide exehapgedpppidity Ang Aempsrauaensin Oof thaptsostoy varyi ng t he
gr op tsi ze t r@?@b@t@?@é’aﬁ?&wﬁi‘{h ?@ﬂ?x@t@rsa%@e%@! cljfﬂfi'cu!lti @neodtfoblriﬁ%ﬂr]]éﬁd- dlg

i mul t apeous ansfef ,of ana rom api.lliaries can be achieved by
appl yi ng(? a stviorrlrllfp%oémzﬁh[ya%e %%Pﬁ%é’g”bhlgg} éggﬂ% ng%%[rﬁp&[%%oel ectric
el enment. Alternatively, one can use high frequency conditions to break a
liquid colum int r i i ra;%g : I upport, as
required. The dr o%lpgtﬁg??g%rﬁvqumﬂsg Cﬂ]@@ge l,ﬁg?l%{gﬁtﬁ%l %l%Le;S)i colitre in

typl ca re.
vol ume. Thus fogRisdaatdhielet BHS%ELW FeQEh AGHHE N S6HiahRion pYharRe
i nvent: pnd\f\g_ercﬁ)shlheslfﬁmbmvh_sisgequigéqnletﬁoectﬂamp&, ijSisonttrikible tt@g_ nor ngut
1S applie 1 rect Jrom,l . ) vV ,dua ont al ner_ t € assay,. I um
1w be aspRdadadrRdifidf i b P Adkenei Pab DR 2R T T
descri bl hermeish beraaviied cat exsernatly oftibeiwgllst dtkweveheyntsvini tie can be
accessed and sUFAIIRRIGPUEASEd dBUy G ANRNE QIRPASIGALEGBICHNbE hLan

consist of indiv gurg(h.ldentl fl%arbl e contalfers asseﬁ ed.in addressabl e
conpar t ment s GHI DRRGIiNg asREGH QI\IDg SEIRCSHAR IRFRFESs- ad NHSoBIRBRAE and from
whi ch the analiyties onenskairsgply effediivelgtdonfireditsdid dssuppmr 96-well exanpl e.
a preferred orRodi pepl O AILBCI LU ARI% AN ALPRbaTRREIPTRbLRT Y tube
and stock conpounds in Solutron are taken up 1 h4% plaralm- ot="suc

capi |l | i 20 y t RGO EY: the-apmbegqafi gnnpounds that can be handled at any

given ume 1s typically 8 or 12 with a maximum of 96.

We are unaware of any system to date which can simultaneously
process large numbers of analytes for screening 100 or more and even
up to 1000 analytes simultaneously, hereinafier referred to as a larger

25 number of analytes.

There is a need therefore for a method for the simultaneous
screening of large numbers of analytes and which method obviates the
difficulties and limitations of current HTS systems.

There 1s also a need for a method for the simultaneous
30 manipulation of large numbers ol analvtes with means for simplifying
identification and retrieval of the analvies for HTS.



- ~h~y,~ 2~0~ GIn this way unlimted nunbers of capillaries can b N804
W t hout special energy requirenents. Capillary tubes filled with stock

sol uti ons of conpounds can be stored at desired tenperatures and
conditions. The nethod according to the invention allows for the 5

si mul t aneous nass application of analytes ponto a solid support. For

exanpl e, as described in Greater detail herein one can achi eve sinultaneous
mass application of equal volumes of 10,000 or nore compounds from an array

of individual containers such as capilliaries to a solid phase. The anpbunt
of conpound dplissleeett 6finventdenher m ned 10 by the contact tine of the
capilliaries wth the soltd support. The anal yte containers can al so

sui tably be individual addressable plotter pen-like devices allow ng
si nul t aneous dr awi Teedfivpatiehl miovideres nodthadefoy 2ke oapil swkeningupPort of

choice. After u t ounds. which can be di sposed 15 as
a pattern of %ﬁ?aggfegfggg%ﬂ&fﬁgﬁ‘e%egﬁ} te left to dry on the solid phase.
I n one enbodi ment, the solid support is of a substantially flat) disc-.
rectangul ar- or sqmbdléposn@é Plurality o anadyiesdotbecsereeneg witkina nat eri al
whi ch algors for SPOREIRRUSIY RIGATRIE oRtiRRA FicliBlagihen app! i ed

e so 8

thereto. 20 Alternatlvely su port can corrprl a material which

allows for controlled r Iease f thf .anal &s) vvheq} lied thereto. In
each case, the mat@rsigultaneaysiy appluagsaid plurality SHBI01€ Ghen

each anaiyte is applm@@lefs@hﬂf@ppﬁn(d) §u@lpﬂliét Saﬁddhaf}btégf‘aré Bieetly so as to

d h I
G Tt on of analyt o THPUSEOS Said flainitvd PR o m g PR S

requi red. gather thaemsainiisplateddsomione mothenat ~ve (ves/ no) result. ~ ~
~~~ii a003 7 Utilisation of retarded anal vte diffusion in a sem-solid

medi um mat ri x fur as in
t he caser of the we I%&géc;ﬁhgm Cr%.ﬁﬁll}&g'%aﬂ??gg SBdldp%éﬁjog@eg p?/ % g%rl al
di lution of anal ytegroxidsd susrsemi-salid Df diquad Inedi@MeWhﬁmh}'oﬁ?al gr adi ent
Wil be S establi Sh%all’%teBaa?é'réI%agbafﬂb?hQHe sBuﬂfﬁfﬁmry s) ﬂwfatfrg@?s ;of the

solid support onto which the analytes are applied’i's selected
pol ymers, ceranics) angk al s, cellulose and glass. Further. preferably. said
sem -solid nmediumis di sposed on a 10 carrier. In another enbodi nent, the

solid support is id)mbastiidnganhlwtettaegethheerbetionsr tape onto which the
target-containing sem-solid nediumis applied, whereby the nethod can be

aut omated usi ng améﬁ@zpaa BhrERS AnRA0ERRSn oA R flee f11m or tape

t hrou=h"the 15 var’i ou
manipulation of't ousa.nds of different analytes simultaneously.

Step a) of the method according to the invention ensures that the
analytes are transferred from the containers to the solid support(s) in
such a manner as to maintain the transferred contents of each container

20 separate from those of each other container.

The individually identifiable containers are preferably selected
from tubes, including capillary tubes, pens, including plotter pens, and
print heads or any container allowing for the storage and direct
application of an analyte from the container to a given solid support.

25 Further, preferably, the individually identifiable containers are an
array of capillary tubes each of which is identifiable according to its
position within the array, and wherein transfer of the analytes to the
solid support(s) occurs by dispensing thereof through the open ends of
the capillary tubes.



In this enbodi ment, the carrier can be covered by a further |ayer of F}dﬁ%
or tape and is thereby sandw ched between the solid support and the7 DR £y
covering layer. Furthernore, the solid support or covering layer (if
present) can 20 be provided with a track for the recordal of information
renardi ng the applied anal yzes, whereby t&he information can be read and
processed sinultaneously with the measurement of anal yte-target |
interactions in an automated process. In a further enbodinent. the solid
support is ~tself~ a detector or 2S fornms part of a detector. In this
enbodi ment. the solid support is pref~erablv selected froma SiQO wafer. a
cfiar~e-coupled device and a phot o~ rciplc film 7 Pv4d~; R ?Q03 8 The

monol ayer, a cel | UEehIRoPIS e e AT Y R DL B AR iR R R

!
coati ngs can domcesedc tor sporad rasratshe r el ease of analytes when applied :
thereto. 5 ~n another enbodinment, the solid support is itself an

i nfornmati on carrler which carrie |nfornat|on in electronic, m netlc or |
digitised form I nlmnskradthaanalytesto dierselid supeor wandweadiieved byol i d

support is refik dlMesaiﬁoénzﬂyM@m ﬂhBEb [ $RReO AR dl\?ul‘h@ Fghéeet i ve |

surface pof a accordin I nventi on can
further orrprql‘géog’l‘fies‘g)cpé)ﬁ[ B’fthc%'b ﬁg’ué IEFCEGHB%f %SF%E“{ ﬁ‘eac%ﬁlﬂﬂ%{m e
conpact di sc.tubes andtthelsohdtsuppoﬁnt the sem -solid nmedi um conprises a
subst ance whi ch provides a sem -solid or viscous Liquid environment 15 ‘
allowing controlled release of said apnalytes to said target. Preferably, [
the substance whi chheapAlyEscan Bemansarredl &y the salulisuppeiiia vamabionment i s
sel ected fromngehRls ”Thlf?so'b‘Y(’S g kt@l;ear@plgﬁe%amarre@%e%w&%ﬁev@@d .
pol ymers such_as Ef Icehl uI ose and pol'yacryl am de or a so-called {
intel |igent naE&)dful reqiE¢&nces can 20 al so be used to control the
rel ease of the anal yzes when applied thereto. So-called intelligent t
mat eri aj¢¢ are nat r | St o0 phase
materiajg are ' C;Srlfr{ul@ﬁrﬁgoﬁé’%ﬂgfércof%{axg% (18 he &gﬁnfﬁggﬁs' 9?%%5
acconpani ed Bghievesly §PB]IYé“c &%’é@ﬁﬁrﬁﬁéb@&ﬂoﬂﬂ%%ﬂf&ﬁ@@%g usmggé as |
several hundpggzddiaesic e]emmsp@ﬂs&nmvé’l@r lolﬂEld"mhtlfs&l h fedangeR:

SBYLLSP.”'é”;ZFOﬁaﬁiéﬁéfoe?fegF)%aﬂﬁﬁc@Qﬁ°yﬁ$2¢ leh%v%g%% Eﬂwi% %%i %Zk?ﬁpQ
a fluid and the sohd support, as required. The droplet size will typically be
15 nanolitre or picolitre in volume.

i

l

Thus, one can achieve an assay format in accordance with the
invention where the analyte is not pipetted in as is currently the norm
but is applied directly from its individual container 10 the assay
medium.

20 [t will be appreciated that the individually 1dentifiable containers l
described herein provide a means of storing stock compounds which |
can be accessed and used as required. Thus, the analyte application
units can consist of individual identifiable containers assembled in
addressable compartments that can be retrieved automatically as a

25 whole and from which the analytes can be applied directly to a solid i
support. l

For example. a preferred embodiment of the 1dentifiable
container 1s a capitliary tube and stock compounds in solution are taken
up in a pluralny of such capilliary wbes by capilhiary action.




-7 frl.~(~1 Q3 9 subsequently release that fluid in response to

chem cal or physical stinulus or trigger. An exanple of a chem cal ét’m’%ﬁﬂi&is
is a change of pH or ionic or solvent conposition and an exanple of a
physical stimulus is light of a particular wave-length or a | aser beam a
change of 5 tenperature or a small electric field. For exanple, a gel

contai ning N-isopropylacrylanm de (main cénstituent) and the |ight-sensitive
chronmophore, the trisodiumsalt of copper undergoes phase transitions

i nduced by visible light (Suzuki, A. and Tanaka, T (Nature ( 1990); 346,
34S-347). | 0 A range of suitable thernp-sensitive polynmers is described by
Snowden, MJ. et al. (Chemistry & Industry (July, 1996); p.p. 53 |-534.

Q her suitable gels are those sold under the Trade Mark THER A GEL nar ket ed

by Gel Sciences Inf Ju?% Dlﬁ‘ﬂhIMl[éd nulrhbcﬂré\ of é‘aﬁll‘bﬁ"e& f&%h @mg@ﬁ@ﬁﬁguﬁt eps

b) and c) are carrjed out "15 sinult S er. enbodi nment ,
each anal yte mecaélpq:raféaytrsmaf%mﬁglse@ﬁ@fdy f][leé “Hﬂi Al L“e?R;BHP%nt t he
sol i d supportof sopipiuedaieay befsterddost destiee wimpespiresiaval catdinens.20
Further, preferably each anal yte-bearing solid support is contacted in step
b) with a target in a segarate conpartnment of a rrultlcorrpartrrented
apparatus, nore espbeina¢thpd sacdrdingnatherimtention aawsr icarigenent of

m ni - vel Iss i ngigai] xfe%grﬁ&és Inr&aﬁa%lf%a REYi8% ﬁﬂh?guw pdge anal yte
cont ai ners are sha |ner &{) s onto surfaces of which
anal yt es haveC¥dBRlepSIesarid qﬁﬁpgﬁgteaf tad lzfapiraogaﬁaarf@wmo a liquid

phase or sem smmltahe@hassassemplhtcauon of icamrall vpdmeestof 1 €),668 @rahomnal yte from

ittt ons of EombobRLE 01 ay i oP [neh bl TtaieRT Sucih As bR i g o
seni -sol i d phi@se sokid pmasgbﬂ@emﬂowttqumphandsﬂtelmcrtd Gan dendeidrmingd
devi ces.jgThe # ogd c6 ﬂ%?ﬂ%@éf&i%&f mﬁext@uheﬂh%as%@gi %ﬁbﬁheme' quid or

sem - SO|Id phase 1s determ ne
onal vt o Gar YKo ATHAMCS, ApBID SHADBRBE TRaUNHV A EMANGI e Fhase. The

ana:c yt egl for psaphhs@;mnaimwmotdmulrahbod% degwinl 0f p hmllmdx%@\é@fml on are
prefera rom.C unds, antlgens anti bodi es

DNA- probes zg*aﬁg ﬁraabsgééls ?89‘1%” (%1% é)s carrying an analyte of interest.
10 Further, preferably, the analytes, when applied to the solid support,

are dissol ved in anf:@fg@mp@uﬁﬁ demegams:c@ml “Rinks, wHidiRbhy betdﬁ @s@ldvent
|ncludeﬁ5a so-cal |l ed nmat er.
I

physi callSpar difed BRUET AT GHSICE DRI DE SE R ag;sﬁ?éaﬁﬁ‘oﬁla?s he

solid support and drying, liquifies in IS response to said chencal or
physical paramet ery, gne embodiment, the solid support is of a subsiantially flat,
disc-. rectangular- or square- shape.

The solid support can comprise a material which allows for
spontaneous release of the analyte(s) when applied thereto.

20 Alternatively, the solid support can comprise a material which
allows for controlled release of the analyte(s) when applied thereto.

In each case, the material can be said semi-solid medium.

Preferably, when each analyte is applied to the solid support it
diffuses thereon so as to produce a concentration gradient.

25 In this way one can achieve a serial dilution of analyte if a dose
response curve for a candidate drug is required. rather than a simple
positive or negauive (ves/no) result.



The analyte in a preferred enbodinent is a chem cal conpound for 507¢ﬂﬁ?@?
as a potential drug candidate. Preferably, the targets are selected from
prokaryotic cells, eukaryotic cells, viruses, nolecules. receptors, beads,
and conbi nations 20 thereof. As used herein conpounds) neans any synthetic,
sem -synthetic or naturally-occuring conpound or conbination thereof. In
one enbodi nent the targets are cells equipped with reporter functions. 25
In a preferred enbodi ment the targets are mamal i an cells equi pped with
single or nultiple reporter construct(s). The activity and/or expression of
the reporter genes is dependent on the inpact of 7 ffii;~R e003 the
specific experinental conditions, for exanple the in vctrn effect of
conmpounds rel ease [ : i t 4 i~ i : e

i ncubation unit ugj,etgfs%n%bWsr%g#bdgamggg{eﬂl}fﬁj%@ﬁglgl ﬁﬁ%%lg%%?ﬁdéﬂﬁgt or of
the type thatorimagenBrsanelusewleothe needdor phiysical separabioneaseidt ihén uni t
used to MeasWage bhehe ARPSWIG: fltlot]Y Ela%@tdn‘élnth‘é‘ﬂéce§!;i't§l ablsyriapaghgbnof an
inverted m crqscope %e.g. Zei,ss Axi overt Iq%%lco%pLed to,a vhgﬁf canmera
{o.9. dage- MAI A0&et) WHen SR B ERHIRSEL 6 f QUGG N BEOBO affent B PEim | wi t b
KS400 baSic sefiblished bpgatsiee ghiffpkion. KS400 option. The inverted nicroscope
can 1 U be further equipped with a scanning stage nodified to tit al

culture plate configurations ( from6-well up to 9b00 well formats ) as
wel | as other for Ratferadflythe sugfaee ddsbei todil beprirh cane vdughpped with a

St epper. ot O i b, el 4591t is16ied FrSBObGI AT PEEranbiB¥OltIon. The KS400

sof t war e packa provi,degs easy to use ne or entering 15 configuration,
calibration &BHUKSEAPA St ers or data anal ysis specifications. O her
detection neans include the use of conputer-assisted i nage anal users. In

ar v conf 1 uent Ty " SrRe P Eiv e Rl R e el R AR lm SRR BT a or tne

surfacel®f smarfiebeads whi ch are then honpgeneously suspended in the
sem -solid phase. Still further, preferably, said anal yte-target

interactions are asured using one or re of the fol|lown t hods:

m croscopic, 25 CHGP?WQF 0 F’?fé‘t‘o‘??\@t g‘ﬁég SPRRPH IR ‘E\,%ngfgﬁi onetric,

i sot opi ¢, andlexhylsifilat omesgreuoetwevhich Hog tagarpbelainme soani-ssléd ~~

conbi nati on i Sﬂ:ﬁﬁm a 0 or.di =T m croscope
can be conf ~?1fé%dr]kg{go eSi ?’?‘S&é sgﬁgﬁﬁ,?gtcg_ qiéjéil?tﬁﬂgﬂlgqus)h{ékrea notor and a
canmera s~~st &iSleBUOS rRldss de quPeressdhe dhexible éilpy er sapeoihrongh the pc

control {®d. yafishsstepd @F A€ method.

In this embodiment, the carrier can be covered by a further layer
of film or tape and is thereby sandwiched between the solid support and
the covering layer.

Furthermore, the solid support or covering layer (if present) can
20 be provided with a track for the recordal of information regarding the
applied analytes, whereby the information can be read and processed
simultaneously with the measurement of analyte-target interactions in
an automated process.

In a further embodiment. the solid support is itself a detector or
forms part of a detector.

o
n

In this embodiment. the solid support 1s preferably selected from
a Si0, wafer. a charge-coupled device and a photographic film.



It will be appreciated that the nethod according to the invention prdviies
for the coupling of the principle of conmpound diffusion in sem-solid nedia
cont ai ni ng experinmental biological systens to i nage m croscopy systens. The
invention also provides for visualising and determi ning the effect of
conpounds on prokaryotic and eukaryotic cell function. This visualisation
can be achieved with genetically engi neerddl cells enbedded in a sem -solid
medi um and expressing single or multiple reporter genes of which the
expression products) is/are an intracellular fluorophore(s) of specific
excitation and em ssion 10 wavyel en ]égs mat chi ng, wavel e gt.lﬂjchara teristics
of a high density finfos@daene ﬂi“?rég FUPPOECRTY) D§ WD AdPCBIOTaRENDI e,
the method acegsRichiartrohbeayetygrellotartphoddyet GoaDangasuitBlediens fith. )
di rect application of conpounds to be screened as potential 15 drug

candi dates onto a solid support; b) layering of a sem -solid nmedium

contai ni ng targets All of thesesoatongs cambecsegaoncbrtack thengleagepof &nalkytes

di f fusi on of 0 ! e sem -solid nmedium d) incubation: 20 e)

vi sual i sati on% r ?%Jg ?lgv?riet(gﬁ. of the compound-target interaction. By way
of exanple if one wishes to screen potential drugs or drug conbinations for
use in the treatne Wale TRVY i i : i iNg
T o o e oﬁ‘kﬁ%@‘%ﬂﬁ%’“ﬁﬁ?ﬁ?ﬁ?%”?ﬁ?gﬁ? Sﬁﬁﬁfﬁ?‘l}i%‘é %g@_gp?%ﬁ"ge with
the inventi onCATEETGWAKN GAITISH EGITAREPR AN G REIFOR] Gy FARERGEIR OHEAZIISE
(GFP) - expresstoygnMr4 cells containing the long termno repeat (LTR)
promotor (pLTR->LGFP-Cl 1 and deposited at the BCCM on August 7?0, [998.
under Accession Nc~ LNMBP3879. - 7 1~~ R a03 13 pLTR-EGFP-O (4777bp) is
based on pEGFP-d (iCanrdleohjtive enpiaehimadt lthexpufase of tié sdbhid suppmanded

green fluores ot gj ' rolle tron

cyt onegal ovi rﬁ@%ﬁedi gbgeggﬁ;@é’pfrhgr%l? g#ce(njgjébgg?xe %ﬁﬁf){t‘\'ﬁ % gaorl‘f Yhe aw
promot ol 0i s repingaetidisg.t he H V-1 | ong term nal repeat LTR (652bp)
containing the highly inducible pronmotor in the U region. Such cells when
infected with Hlv%ﬁcorre fl yorescgent dye to activati%g ﬁf LTR and

expressi on of GFP. g Ige acraraing oy themvsntion£an fughercamprisgthe

i nhi bi ting t hetepi dfdopyaMprsaed coapret danes varieibtasenifhcedisdt egr ase
fluorescence is reduced or totally inhibited and one observes progressively
darkened regions in the area of the conpoundtarget interaction. Step b) of
t he met hod accor di hganothenembydmeémnthe $émi-pplidahkediimvanerises at ai ni ng

t he anal ytes r: r QP ) . o~ j L and for
Ut o) ent SR IO pRobiSla SRR PHAYRBRGRY | uTd ERVRARRRL 200 | G
support land t#éowing gentelied rslgasenfnajd analyites tonsaiditaiged or seni-solid

pl zase containing the targets of interest. M ntaining appropriate assay

conditions will ingluyde iptaining correct tenperature, o lality, pH,
tonicity and the | ‘i@g‘?rﬁgs@‘e’?%’ 'etY"iil BF%V@EFt%%?mHé?éHPﬁrn\él&Céysthe
nature of theidquidetwrodyentas bglecteid frompgehltimpaiesdcchasidestsaicheds t he
tenperature can r 0.,ah0 can.range from
about 6.~ to 5ﬁ@§é{°¥h%?§ﬁﬂ %S%Sdsﬁn%ﬁeggmﬁhﬁggec Céen in a manner
so that optimolyeerylaamde pra sacalled intehsgentnmaterodl abwehisutistencas gan
limtaty@n omjso be used to control the release of the analytes when applied thereto.

So-called intelligent materials are natural and synthetic polymer
gels that are undergo phase transitions and critical phenomena, for
example phase transitions accompanied by a reversible, discontinuous
volume change as large as several hundred times, in response to

25 infinitesimal changes in environmental conditions.

Examples of so-called intelligent materials are polymeric gel-type
materials, more particularly hydrogels that can take up a fluid and



25 physical conditions is that the conditions used do not adversely. ?fr,j.,@qb
cell viability nor interfere with analvte target interactions. It will" U3
appreci ated that the nethod according to the invention can be carried out
ina fully integrated system The nethod according to the invention
facilitates the use of a data 30 manyenent unit. Such a unit suitable
conpri ses chemi cal conpound | ~brar~~ data Sith conpound identiftcat~oct,

hi story track~n~ and - ~ w~- coos 14 software technol ogy all ow ng
accessing and identification of conpounds within the warehouse installation

at all times. Ip another preferred, enbodi nent, anal yze application, analyze
target inter aéPBE‘Fﬂuqfﬁ&Béﬁﬁ%lgh%gpé@tlinorﬁsﬁﬁﬁs?jéq & q)f‘#‘?ﬂ'@lcﬁf ef &%éwaér e S
linked in sucktigniway drhelggehe Aamekampie ofendemite keigdoe ds @i dithrige bhe
invention is aﬂjul :jéreautoma}t ed net ho .tf.rom at art to Ei ni.sh., One .t'ypi cal
exanpl e of anPAtLHABRELTRYKER! GPMPYSIHOL APEAT HABPIC tﬁ&l’ryc?écaalccor ding to
the inventi onstimgdos sesightefstppsicaiar wavédphgtinor arlasdr exmppactianpy ofeans
of capillzary i r i Lt di screte spots or discrete |lines
of corrpognds %ggﬁérégﬂa@gﬁgﬂ%@gﬁ@gh such as a transparent filmor
information carrier used in the audi o-casette industry; 2. Drying the

surface of the car gher.; [ : ; i 1s:50l 1 d
matri x of const ant F%?getxﬁlﬁ'l l%’z% Ez)\gglrl%;lﬁg?é h?%%?gsgg%wl?gﬁgéﬁ%l film 4.
Contacting t heOBSgRE) #Ad i ahierBItve A Pﬁ??@"@ﬁoaﬂ%ﬁl supalt ofr
di screte conpegpger in@ergded pHase stifsitenoindied by Migible/[iBHt dSuLlie, A.

sem-solid matrix. carrigr, .~ _Wndi t acted fil'msurfaces; 20 6.
| ncubat i on ofa@‘fln:r ﬁW%ﬂ”@/(%ﬁ@ﬁrﬁ%;ﬂﬁrggﬁi filmand exposure to a
detection and information reading unit; 8. Continuous readi nU of exposed

fi1m by;geans, forAeBé‘;i]‘lgé'@f siftfatite théhERRRAF EHEIRERRE ddRALRARYS' S

system "and 9. Data JyS| S. .
Snowden, M.J. et al. (Chemistry & Industry (July, 1996); p.p. 531-534.

Other suitable gels are those sold under the Trade Mark THERA
GEL marketed by Gel Sciences Inc., Boston, M.A., U.S.A.

In a further embodiment, steps b) and c¢) are carried out
15 simultaneously.

In a still further embodiment, each analyte is applied to a single
solid support.

In this embodiment, the solid support is preferably of a rod shape
or a spherical shape.

20 Further, preferably each analyte-bearing solid support is contacted
in step b) with a target in a separate compartment of a multi-
compartmented apparatus, more especially said compartments are an
arrangement of mini-wells in said apparatus.

In another preferred embodiment, the analyte containers are small
25 inert solid supports onto the surfaces of which analytes have been
applied. Dipping of the solid supports into a liquid phase or semi-solid
phase results in time-dependent release of analyte from the solid
support into the liquid or semi-solid phase. In this way, dilutions of



-- 7 ff~~.~ ?~03 IS Quter surfaces (non-conmpound carrying or which are not
in contact with the seni-solid matrix) can contain digital informati nMAR 2003
regarding the identity of the applied conpounds which is read

si mul t aneously during sanple analysis as described in step 8. In this way,
bi ol ogi cal information and conpound information can be read and processed
at the same tine. Brief Description of tHh@ Drawings Fig. 1 illustrates the
princi ple of compound diffusion in a semsolid matrix as described in
Exanple 1 at a cell density of 10E5/ml; 10 Fig. 2 illustrates the principle
of conpound diffusion in a semsolid matrix as described in Exanple 1 at a
cell density of 10E61nil; Fig. 3 illustrates the principle of conpound
diffusion in a semisolid matrix as described in Exanple 1 at a cell density

of 10E7/m ; Fi ginteiapncinapfldrnalyet ubBqhiel desemhéssotiel pidase chn)bas descri bed

Tuorescont pr ahtaines! wizpPREUR, bRl RRRSRIGE PSR Enk bt o0 L0 oo
promotor) in ReRmMcepRedenmiranabgiekreiased intb thesiquidt @) seraabeld phasois phenol
red, 10% FCS (§&Lahinea!t ﬁ%H?{\jta%f‘ggnénﬁ’fé{%?cégstyggﬂm@%e-canyin solid

(penicillin-streptonyci I a In"the preSence of H V1
(b) as deScri be@ppart eengangiwerrs(%@)h Ba3%) show the fluorescence
observed with G-P expressing Mr4-cells (LTR pronotor) in sem -solid phase
(RPM nedi um wi t ho phe red. 1000 FCS. 1.% Pen-Stre 0 c70) in
2~ the absence (a) thapr‘:rdar?qq%eﬁer%ﬁrré‘g’éjn%ée%?mgll1\9—thl% @%%@%‘2@@5%&%%

Exanpl e 3; F~-imvemjen are pedfesahly seheeted fromeshenuecabbsmpoudds antigens,
GFPexpr ess~nQ - I L 0 ~1 i i o zm:g%) = 7 ~i~;
~ 1~~3 16 phen%qm)ro gigésa?%N ?ué&tgééémﬁér\ﬁ P Ea(gig%]’ f—l@% %/%Spéen- geapr} in the
absence (a) ar@ailﬁetc’ffénbﬁfé%nce of HHV-1 (b) and in the presence of H V-1
and the reverse transcriptase inhibitors: AZT (c), 3TC (d) and Loviride (e)

descr beadi n Exanpraraetepsterig He' ekl Ahefosliedlo Bk RTd oler veo

wi t h GFPexpr essippgriVare dedsbéved TRapOigrRionr inorgamic- «ovent. phase 0. 34% agar
in RPM nedium (RPM medi um wi t hout phenol red, supplenented with 10% FCS

and 1% Pen-Strep) in.t absence (a) .and in the presence 10 of HV-1 (b)
and in the pr esenc§u8\agﬁ)(’\f‘ ESQﬁ;YF”gIﬂé‘IP@%‘?§@'CE§Er§£H}tF SR TMAEER t ors:  AZT

(C)],c 3TC ]gd) aﬂ@bdg@Wd igle cheinispbbit ity sfcal patrhnﬁtexas@c;mﬂknteathltaharl\yﬂ)te,ogto a
surrace or a S 1.Q.SuU : ntrati A : : ~t en
concentrati on, Ogg%ﬂg %@8@53 {’gﬁggg%]g&ﬁsf‘gﬂp(g{{ &F]ngbgwgghﬁagﬂiésnmzo ~t |

seni - sol 18 phasspansedesaid soamigalprahysead pargneier. 9 shows t he

fl uorescence observed with H V-1 infected MI4-cells in sem -solid phase
(0.34% agar in RP medi yum wi t hout, phenol, red, supplenented with i 0% FCS
and 19 Pen- St ep) WHERIAINEI hPetielad Sedimenl B dRIH CAMPRN o
support onto Jvbr strebnifig aot potbnud dr2p@antifdatd. ' ' . ~ nM of reverse
transcriptase inhibitors were ?0 applied. left to dry and kept far one week
at 4C prior to use_as described in Exanple 3: Fig. 10 shows the

f1 uorescence obser Veefergbly, Hre/targeisrase tseteawrd-feem prokaryeds ¢8I6RPM  wi t hout

phenol red, supRheBRRt@d13MViRisEYmbleeurid rddérters, %éa@@? ahedmitliYardonsnf ect ed
cells We{Zﬁ added |? 25 mediumto the wells of a 384-well tissue culture
a

pl ate coftai nitAFePIft1 of

As used herein compound(s) means any synthetic, semi-synthetic
or naturally-occuring compound or combination thereof.

In one embodiment the targets are cells equipped with reporter
functions.

25 In a preferred embodiment the targets are mammalian cells
equipped with single or multiple reporter construct(s). The activity
and/or expression of the reporter genes is dependent on the impact of



2.5 ~tM 250 nMand 2.5 nMof the reverse transcriptase inhibitors AZT,  3TC
and Loviride. respectively as described in Exanple 3; Fia. 11 is a ﬂMR£M3
schematic representation o(~ a solid support carrying spotted compounds in
t he met hod according to the invention: ~ii~r ~~ 17 Fig. 12 illustrates
schematically how the di stance between cldpillaries in an array can be
varied and adapted to the specific requirenments of the nmethod according to
the invention; Fig. 13 is a diffusion pattern of calcein in a sem-solid
phase on 5 a solid support in accordance with the invention; Fig. 14
illustrates the principle of automated on-I|ine negat hroughput screening
using the nethod according to the invention; Fig. 15 is a schematic

rF epr esigz a; i OtfheV\éﬁebihf%(@k edet] adoltndq]go:@ﬁrfblr |dx§Fr¥plEQh@tiﬁszi1bngfé§%3 1 1?
i gs. a) - _(c) show the enent of. the capilliary.tupes . of Fig. 1~ to a
M oroticre p SUEPPRITY Telfssed oG e splid Riteiee HR-PORE BIGSer Che
capilliary tubes of Fig. 1 S; Fig. 18 shows a screw device used to reduce
t he spaci ng betwe RN . [ O = 4 = K shows t he
i ndi vi dual capil | ?Qﬁ%&é@%#mﬁ %S.etdii?‘msg%ﬂg@dﬁ?é‘é “(#t Q%\@H %gla“ar ra~~:
Fig. 20 illusnecabaloreéahe type Whitdh geherdllyquset ifar tingueapithfd.ary tubes of
Fig. 15 is released onto a solid support; Fig. 21 illustrates a sanple
depositign pattern; 28 Fig. 22.is % pl an view of a sol ig shg.port with
anal ytes”spotted t GRclign yng ysedig mepsirer theeompaungmellcats@atien a
seni -sol i d phaﬁe stAJinablsr&:cﬁmlsit df smppeeitedinficrdesope ¢ gCAeiss-Axtovatt t he
Invention gy coupled to a video camera (e.g. dage-MTI CCD72E) and

computer system (e.g. PC 300 Mhz Pentium) with KS400 basic

software and the graphic KS400 option. The inverted microscope can

10 be further equipped with a scanning stage modified to fit all culture

plate configurations ( from 6-well up to 9600 well formats ) as well as

other formats of the type described herein and equipped with a stepper

motor with a resolution of 17,600 steps per revolution. The KS400

software package provides easy to use menus for entering

15 configuration, calibration and assay parameters or data analysis

specifications.

Other detection means include the use of computer-assisted image
analysers.

In the event that adherent cells are used as a target, these cells are
20 grown confluently either covering the surface of the solid support or
the surface of small beads which are then homogeneously suspended in
the semi-solid phase.

Still further, preferably, said analyte-target interactions are
measured using one or more of the following methods: microscopic,
25 colorimetric, fluorometric, luminometric, densitometric. isotopic, and
physical measurements.

For example. one can use a combination of microscopy and
fluorescence. Accordingly. the microscope can be configured for
epifluorescence fitted with a stepper motor and a camera system.

30 Image acquisiuon and interpretation can be PC controlled.



- 7 f~r!~~t03 18 The invention will be further illustrated by the, , . ...
foll ow ng Exanples: Exam~le 1 Principle of conpound diffusion and~7 [4AR 1303
interaction with cells enbedded in 5 a sem -solid nmedium Cal cein, a cell
viability marker was dissolved at a concentration of 5 mMin dinethyl
sul foxide (DVBO) . A glass capillary tube with a total volune capacity of
O Sp.l was dipped into the calcein soluti and filled by capillary action.
The tip of the capillary tube was then 10 contacted with a pol ystyrene
surface in a such a way that a small drop of calcein solution was delivered
fromthe capillary tube to the plastic surface. After drying of the drop,
20pl of a cell suspension in sem solid nmedium (M4 cells suspended in RPM
(Rosermount Park Menorial Institute) 1640 nedium w thout phenol red,
suppl ement ed 15 wi tlh witidbegeprecettad thal thesmeningd adcondinPénmilst mysntion
(penicillinstrg to) load i er the
TRBURIBLCHR me@%ufm _aérnmegpﬁprér@% ;%ggcro%]n%&%r ? cgi ?“39%@? Gy

dried cal cei n“spat. ter,.,an [ nclbation { hum di fi ed
at mospher e an&eglrs@l PSShA APRLE RS Qmeramnhﬁibwoafcql H¥SEAMTK WALt o t he

sem -|S_0| [ f'- ph@ﬁ'ﬁ:rmt A lmm@. Weﬁﬁaégti@ﬁ aflél;)mp{cﬁﬁd@@ﬁ&dg@umm@gwl@lpy a%
Vi suall s | ONn e . roauce enpe e ce S e
thad of ur odtlemriifung 1RE ERREIEE BROSUTRE O ArOEuSTRE e My Bt oo

cont ai ni ng i ndupesong Idasyitiakisanbn eaneoachikVéd vath gensticdll wengineeddi n

Figs. 1.2 and I 1 r t i e over which
25 di ffusion 8 lléﬁﬁéﬁd%eiggﬁégﬁ?ﬁmga@eﬁrﬁqsnso%l’l?r}cfe%rgﬁlg%ﬁ%?%gonstant
density is al Sulgileraporer ggnehel Minbhrtherexpressiore predugtés) is/are gn~ ~: j ' j

~ ~a3 19 Exanph@aecelRilaPEludr6pbrels 0bf d88SIficYe £amRNEn@RRik&aki on and ,
diffusion,in a se illaries filled with calcein

solid matri x bund f ca
and arr anged ‘SFTT?gjtlhé mﬁmélr}ﬁ)}v&’é’??ﬂ@}ﬁ&g‘%@mg@ﬁi‘ﬁ% ahagledgnsiy \as
cont act ed wit hluorssoen@edmazepuligresgopnaysent.hat a drop of cal cein was
delivered sinultaneously fromeach capillary to the pol ystyrene surface.
The hol der device is indicated generally at 10 and conpri.ses capillary
tubes 11 rounted i BYpWAY. @@mgl@-fﬂa@ TN REAGEPRYNEHE BAPNVERHGN t ubes 11 in
t he desired 1@ylﬁj@hayimﬁ 'igteswihtgt’gté[%‘ggct to each other. Follow ng drying, a
honbgeneous suspension of M4 cell's in RPM 1640 nedi um suppl enented with
10% FCS, 1 % Pen-Strep and 0.34% agar was | ayered over the spots. After an
i ncubati on period eb dxenbappli¢aion df toetpatndssipHsr ssre®6d as potendiabxi de) it
was fou t hagrk®r : e distance of diffusion of the
cal cei nrl?)n thgrlis%ﬁla-ﬁggil%t%ﬁs%?héssgg%g@fo écted by the fluorescence of the
enbedded M4 cells. Exanple 3 Conpound tareet interaction: Effect of
anti-H V conpoundsbdhaydring bfiarsesciessied ofiedsh espradsinigngrddid of ehteses( LTR

pronmotorl in BU@{ iﬁ?e %ﬁgggﬁ.‘% ?grﬁgb\élgifw sem -solid phase Three conpounds

of well known activity I'ns 3TC and Loviride) were spotted
(+/- 1 p.I fromstock in a capillary tube as herei nbefore described) onto

the bottom surfacecpliffhgonelfl @mpodndd ﬂﬂéRﬁg%&g}i%%‘ﬂfd"ﬂeﬁitﬂﬁl ystyrene

tissue culture plate. The conpounds Iin 25t s were left to drv and
stored at 4C.
d) incubation:

20 e) visualisation and registration of the compound-target
interaction.

By way of example if one wishes to screen potential drugs or
drug combinations for use in the treatment of individuals infected with
the HIV virus, having full-blown AIDS or ARC, then suitable targets

25 for use in accordance with the invention are genetically engineered
green fluorescent protein (GFP)-expressing MT4 cells containing the
Jong term no repeat (LTR) promotor (pLTR-EGFP-C1) and deposited
at the BCCM on August 20, 1998. under Accession No LMBP3879.



One week later, M4 cells were collected fromtissue culture t~|askz ﬁnﬂ
suspended at 10E71nl tn RPM nedium This cell suspension was furthér'" 003
equal ly divided into tour tubes. These tubes were then centrifuged at 450
g, for 10 mn. To the cell pellets obtained after 30 centrifugation of two
oi ~ these tubes, ?0QU ftl H V suspension il® RPM -7 ~%-~.",; tC-3 20
medi um were added for a period of 2 hours at 37C. The other two tubes were
treated in the sane way, except that no virus was added. After an

i ncubation time of 2 hours, agar solution (39C) was added to one tube
containing cells and H 'V and to one tube only containing cells S at a final
concentration of 0.34% Then, .1 of the cell suspension in agar and 20

pl of the celllvi rtpi,Td@leEGﬂ?sﬁén(slﬂHﬁanEbashibdntpﬁ@ﬁ@ @i fCéomecheld s of a

col 1 "pel 1 ot o QECRET L ekbrtston B (hElonERIBE gﬁeﬁsﬂﬁgw%t S
vi rus cont ai m(ﬁ@ﬁt@dtstﬁﬁwlee% e[BCrSé%@cWWF)FYIW (&Hrqsnlé%@éﬂl%% peri od
of ? hours at e3fN, zfdﬂﬁoidrn@89bf|)uﬂﬁ T RC BOTERICed tHerahd Vegiteahoto? it he fi nal

Lol e Sfa e ebiice R TR ] 1AE BB rSled @?Bp?é@ﬁ%@”gl ¥ th

spot t ed corrpodlnglslyamddesbhplmnm081abbedJ tfgidbnvol umes of conpounds were
added to the wells imediately before the HLV-infected cells were added.
Total assay volunme was 201.t1. After a 3- dai/vl ncubation period, the

f1 uor escence of th§Ud1F¢Z®ISéXb¢le$&ﬁeﬁ§Fdl\)Wﬂlhdé degamefluprescent dye o

fluorescence mcGRagERRf B’FR ﬂtcﬂs% &@i‘i!inn@f G"ﬁPe Ifez?@hhétd%feedﬁ}gmmﬁtbﬁsed in
Figs. S 10. T dat a show t hat I cation ngounds

n
onto a sol i d CXAERPIESDY ARBSIREIE Te) Se7eise LATSeOhtaghaDaT
st orage f®r 1oweategatse4ﬂuotdrmeaceuyrdduc(edrmtmall énlgibitedtandf oidhese

comounds agaifstedt b oRRdVIEd Bl eipR i gﬁé GFed 6PMEgmpbRYRL i o0

wher e conpoun ace
21 Furt her nor éargeheniesaciion. obt ai ned show that the concentrat i ondependent
effects of RT inhibitors on HV-1 infection as reflected by G-P-expressing

Mr4-cel l s are obseryved m -sol i ha e and, t hat the na]hure OI t he
conpound and its eﬁf%pb\péﬁgggnqtgpd@cgo IRg 1P ARE BRYSRUHON Wi AYPicAH¥ct ed by
the use of a sevolvschaihtamingthe anabytes e thenterpetisamdeir lapphepriate tahgsry
I lustratsed bYJOhBﬁlJlﬁ' éxﬁ &?a%?ﬁ&eﬁ bgﬂoafoﬁ”f‘h%dfo?‘tHE%%l%H?J SPf[htg' Ve” by

way of exarrpl e on
Referring to ﬁnglytts ffomtﬂﬁ%ﬁ@hﬂ§UPﬁ§fthtdeﬂl€djl§645ilQn 9ﬁ;§9’é‘r&ﬂﬂibfeédﬁll0yl ng

conpounds 21 Wmtlhuttawseﬁﬁrsomopme ddiri R tm@mrge[samr@yﬂetz 196 bundl es
of capillary ubes so that

eac Lar
O ALY MRESS kO hp SRR, SRGl CALEVENG RO haLalRES
i |lustrates howrmelaemdnpcmﬁw tm‘m(deht)t,mé-lcn@mu¢1t)aﬂndsihedll\an'réﬂ|esay can be

varied (b 414 -BRH;fodfMAre?futdfe rABledniHEd Iﬁv ??@nﬁ[ﬂresbm hpdieet the

specific reduirenents of a screening net n accordance W th the
invention. Fig. 13 is a diffusion pattern of calcein in a sem-solid phase

on a 20 solid supp % picalht, orith maimnsznatrt@ﬂ Ofs a t@:geySthterten@esmtacm using a

capillary co d Lot e ry tubes
arranged at gp%ﬁet ﬂt%ggggrg%gla;ﬁ%ggg rgj Hﬁn CFAF?&*‘%F&”#"?&E@@‘ 3elrl yi ng
cel | s, suspendedbpnl 1He Ssmolabiy mquenymﬂ/l be 6hosemedi umparmeysEasal | %
Pen-Strep, 0. 3pUndfaell-488yiOfiefRlloAs lcalb) dBained. The only limitation on

25 physical conditions is that the conditions used do not adversely affect

cell viability nor interfere with analyte target interactions.

It will be appreciated that the method according to the invention
can be carried out in a fully integrated svstem.

The method according to the invention facilitates the use of a data
30 management unit. Such 4 unit suitable comprises chemical compound
library data with compound identficauon. history tracking and



25 Detection was carried out by fluorescence mcroscopy after a tmgggﬁygwm
i ncubation period. Fib. 14 is a schematic representation of an auto EIe
met hod for the cupid screening of conpounds in accordance with the
invention. An int~oriation carrier 30 in the normof a filmor tape and

wi th 3U conpounds to be screened appliecgdy as discrete spots or lines on its
- 7 1i-";1i al03 surface 31 is brought into contact with surface 3? of an
information carrier 33, which is also a filmor tape) bearing targets of

i nterest enbedded in a sem -solid matrix. The respective carriers 30, 33
are then wound with their surfaces 31 and 32 in contact and incubated in a
tenperature, humdity and carbon di oxide controlled environnent, such that

t he conpounds e 0 - Su, f. calLielr

carriers are f%ﬁateng\?gﬁﬁggaq&aalﬁ}g’%‘Mcggsﬁng%nlgs’d%ﬁ@%ﬁgé?é?ﬁ fbgn%%&g%al ysi s
- and i nf or mawidnn teavianghausetinstadiabaned ajgmmeal |y at 34. In the fol | ow ng
Figs. 15-?3 like parts are denoted by the sane 10 reference nunerals.

Referring to Fig. 1~, there is indicated generally at. 40, apparatus for
feedi ng capillary Puinashan bratemen g pelitcaraly' aPRIICANOBYBRABE 1 42 with
regﬁl arlly Zgataegctaimérbctcim,nmagaaoﬁ.r@a_&eﬁ?rﬂ&lndﬂmmgm kam/ipﬁtd@es 41bent Zrl
a channe ch.can,acco te a sincle layer capj. ry, tubes

in respoése tm?@%‘f‘fh a%@éﬁﬁﬁw%ﬁﬁfcﬁ?”é Iggﬁ?ocigc%%@lgg go ﬁ?ﬁ ivered
one at a ti meinventibe igadullysamdmeded heetbah frynrstareito fagshoWes typical

cl ockwi se dir L Q1R AfT } r : : nnel 44

t hrough the c%r%qjg?e&do feﬁ%@?@%‘, agﬁrﬂ?itt\l?:étB 39/& aﬁéﬁ Fgr\’:g%x)[r?é gggomﬁp ?me a Groove
43 i's positi oREPIANELRINEANYERBOM COBPYISEHHE $GPAPLi s del i vered thereto.
Referring to Figs. Iba-c and Fig. 17) the steps involved in transferring

the capillary tubes 41 to a merotitre plate 47 for filling.are,
illustrated. Capil ,-a‘?@?%%@é‘%@?’é’ow?gb& rf‘?% Pﬁgaw&iagy&%ha&;r)d cl anpi ng
devi ce ifidi capredugingeeishdrydiacress spatseoradiserptennde ot corggo@sicomprihses t wo
el ongat e ”e”.bﬁfr?a(ﬂtgo cabri&, 'ﬁEhaadOé)Wa%E?ir)énﬁfﬁlﬁPB‘?""m nﬁzﬂ%ﬁ?ﬁﬁ‘f\ﬁe” by
applying a sideways force to the tubes. Tn this way, the capillary tubes 41
are transfer r 6@ IRGHE IHEICERLEENAYENY: 42 to the merotitre plate 47 for
filling. The spacing of the grooves 43 on the belt 42 is the sane as the
spaci ng of the wel ~Q | icrotitr ite 30 47. The cl anpi ng de~~~ce
48 lifts and tran%??ygnéﬁgépﬁﬂgfgﬁ [hEn' °§F‘§ s of 12 corresponding to the
nunber of wells 50 in one ro~~~ oi~ the nlicrotitre plate 47. Dur~n~ the
t~-ansportin~ step [ReriaBddls &8¥Edded in a Sefni-solid MPrix DfAGnstariot at ed

t hr ough, 90 so,that oné end of ,the capillary tuhes 41 is |lowered into the
wel | sg~é§of tHFRRess BIP’F'EB?? sHrface ﬁgﬁqu%ﬁé&ﬁgﬁ% devi ce 48 and the

capillary tubes 41 are free to nove along a vertical axis to allow the
tubes 41 to be | oyer Lt 0..af.: 1:CEOL i | ate 47. The
capillary tubes 4%%%@?% Elﬁ@fﬁrefx\@méew%&%ﬁhgy&gm%ﬂ% sé?ﬁ?ﬁ?ms sufficient
to allow | i qUiINPPUAGSOT @isprede CoapanddiEs ansl he surdoge Phike {18 t ubes 41 by
capi | I ary actdepPingQiChet f8ni9édied rhidibki Agribkme has el apsed) the tubes 41 are
wi t hdrawn and the cl anpi ng device 48 is rotated through 90 to agai n assune
a 10 horizontal orientation. Following filling of the capillary tubes 41,
sai d tubes are trans¥Vardieg of che contaeved fibm swofavedevi ce 51 which is used to
reduce the spacing between the capillary tubes 41 as shown in Fig. 18. The
capillary tubes 41 are delivered to the screw device ~ 1 at end 52. 15

Thr ead %é of the $chngubpsigncel the weasd diltdr yi ng pitch, being |arger at end
52 than at end 54. As the screw device ~ 1 turns, the capillary tubes 41
advance along its Iff@% i N thehdi.recti n of the arrow and duye to the
changi ng pitch al so $OL e S ans expgsurq o aAC8AUPNIREY 41 are only
separ at ed by inéddma&tomfeadieg timiead 53. 20 Referring to Fig. 19, the
capillary tubes 41 are discharged fromthe screw device 51 onto a tape 56
whi ch has a | ayer of adhesive to which the tubes 41 are stuck with their
sides abutting. Tife Gontinuses aaedinges exposed fianbyrmeanador ggampbesoi1 | eave
t he screw deyj I18,d=N : Ay rolled up into a
tightly packeddﬂg%l?}%?@gmgﬁregcy&%shi%c?\/\ﬁﬁéfg@%?ﬁ%@'eﬂqng to Fig. ?0, there
is indicated generally at 60, apparatus for releasing the liquid in the
capi |l a2y tubes 49 @efa ahsgsishe array ~7 to the surface of a solid support
61 and which is novable relative thereto. The apparatus 60 conprises a
housi ng 6? which ~s adapted to 30 receive said array ~7. The housing 6? is
connected to an air punp 63 and by creat~n~ an area of positi~~e pressure
relative to the exterior ol ~



- 7 1~;~ a03 24 the housing 62 forces the liquid out of the tubes 4} mtim;
the surface of the solid support 61, when required. Fig. 21 shows the array
57 of capillary tubes 41 di sposed above the solid support 61 follow ng
application of droplets of liquid analytes 5 fromthe tubes 41 and the
pattern of discrete spots 64 disposed ondsaid solid support 61. Fig. 22 is
a plan view of the solid support 61 show ng the spiral arrangenent of the
di screte spots 64 of the applied liquid analyte. Referring to Fig. 23,
there is illustrated a device indicated 10 generally at 70, for applying
target cells in a sem-solid phase 71 to surface 72 of the solid support 61
following drying of the liquid analytes. Device 70 conprises an arm 73 and

?0p“ n}E' ng [lead 74@uf@?%u$ﬁb'cb§‘(ﬁ©@-@@hﬁ§(ﬁﬂnd éarfr ﬁ@o bP vvmfcht&eamthmhe de;" ce
is free to_nove | e printing
70 13 1ree o, mie L1iLH gl e V.7 B XoRLaRoEutpid g o
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M cr oor gani Sgﬁﬁoﬁ%seﬁhﬁ thecpmaasmefl Patent Procedure Receipt In the case of
an ori gi nal osh | ssued pursuant to Rule 7.1 by the International

Depository Aut hori ty BCCM "' | LMBP identified at the bottom of next page

| nt er nei | onal BAef MeROEMiONIGRRE dPraAtiag@s16 10 : Nane of the depositor
TI BOTEC N. V.

Fig. | illustrates the principle of compound diffusion in a semi-
solid matrix as described in Example 1 at a cell density of 10E5/ml;

10 Fig. 2 illustrates the principle of compound diffusion in a semi-
solid matrix as described in Example | at a cell density of 10E6/ml;

Fig. 3 illustrates the principle of compound diffusion in a semi-
solid matrix as described in Example 1 at a cell density of 10E7/ml;

Fig. 4 is a capillary tube holder device (8 x 12) as described in
15 Example 2;

Fig. 5 shows the fluorescence observed with GFP (green
fluorescent protein) expressing MT4-cells (LTR (long term no repeat)
promotor) in RPMI (Rosemount Park Memorial Institute) medium
without phenol red, 10% FCS (fetal calf serum) and 1% Pen-Strep

20 (penicillin-streptomycin) in the absence (a) and in the presence of HIV-
[ (b) as described in Example 3:

Figs. 6(a) and (b) show the fluorescence observed with GFP
expressing MT4-cells (LTR promotor) in semi-solid phase (RPMI
medium without phenol red. 10% FCS, 1% Pen-Strep. agar 0.34 %) in
the absence (a) and in the presence of HIV-1 (b) as described in
Example 3;

2]
(o)

Figs. 1(a) - (¢) show the fluorescence observed with GFP-
expressing MT4-cells (LTR promotor) in RPMI medium (without
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Figs. 8(a) - (e) show the fluorescence observed with GFP-
expressing MT4-cells (LTR promotor) in semi-solid phase 0.34% agar
in RPMI medium (RPMI medium without phenol red. supplemented
with 10% FCS and 1% Pen-Strep) in the absence (a) and in the presence
10 of HIV-1 (b) and in the presence of HIV-1 and the reverse transcriptase
inhibitors: AZT (c), 3TC (d) and Loviride (e) spotted (1 pl of a stock
solution) onto a surface of a solid support at a concentration producing
a 2.5 uM end concentration. assuming complete diffusion of the
compounds in 20 pl semi-solid phase as described in Example 3;

15 Fig. 9 shows the fluorescence observed with HIV-1 infected
MT4-cells in semi-solid phase (0.34% agar in RPMI medium without
phenol red, supplemented with 10% FCS and 1% Pen-Strep) when
HIV-1 infected cells were admixed with a solid support onto which 1jl
of 2.5 uM, 250 nM and 2.5 nM of reverse transcriptase inhibitors were

20 applied. left to dry and kept for one week at 4°C prior 1o use as
described in Example 3:

Fig. 10 shows the fluorescence observed with HIV-1 infected
MT4-cells in medium (RPMI without phenol red, supplemented with
10% FCS and 1% Pen-Strep) when HIV-1 infected cells were added 1n
25 medium to the wells of a 384-well tissue culture plate containing 1 pl of
2.5 uM, 250 nM and 2.5 nM of the reverse transcriptase inhibitors
AZT, 3TC and Loviride. respectively as described in Example 3;

Fig. 11 is a schematic representation ol a solid support carrying
spotted compounds in the method according to the invention:
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Fig. 14 illustrates the principle of automated on-line mega-
throughput screening using the method according to the invention;

Fig. 15 is a schematic representation with exploded detail of
capilliary tube sorting means;

10 Figs. 16(a) - (c) show the movement of the capilliary tubes of
Fig. 15 to a microtitre plate for filling;

Fig. 17 illustrates the filling of the capilliary tubes of Fig. 15;

Fig. 18 shows a screw device used to reduce the spacing between
the capilliary tubes of Fig. 15;

15 Fig. 19 shows the individual capilliary tubes of Fig. 15 being
formed into a spiral array:

Fig. 20 illustrates means by which the liquid in the capilliary
tubes of Fig. 15 is released onto a solid support;

Fig. 21 illustrates a sample deposition pattern;

aQ

20 Fig. 22 is a plan view of a solid support with analytes spotted
thereon; and

Fig. 23 illustrates the application of a semi-solid phase to the
solid support.

Modes for Carrvine out the Inventon
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statenent |V. Conditions under which the vliabl Uy test has been perforned:
(Fill inif the information has been requested and if the results of the
test were negative). V. international nEgsrtary Aut hority Bel gi an

Goordi nated Col I ections of M croorganis (BCavr*"f Laboratori um voor

Mol ecutaire Biologie - Plasm dencollectie (LMBP) Universiteit Gent K L.
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authorized official(s). LCI Date : AuCQust 26, 1998 . ' Marline Vanhoucke
BCCM ' "I LMBP cur at or T7 ~1i~"'1:rJ3 29 S d ai ns: , A method for the
rapi d screening of Theanyesson svithbe SUHEer Hiusitaspd bdflheaf))“@r\’él@@sr ng a
plurality of analpjes. to be screened within individually identifiable
containers for storage; b) sinultaneously applying said plurality of

anal ytes onto one or nore solid supports) such that said anal ytes are
directly applied fromsaid containersEkamphe]lor each solid support and
remain isolated fromone another; 10 c) contacting said anal yte-carrying
solid supports) mrth targets provrded |n a sent solrd or liquid nedrun]
wher eby said dira 1E RACHITUL) S dnswpnde ’ ;
and d) measuring analyte target |§%§%a%bh§qﬁgg%§n2 A nethod accordrng to
Cairn |, wherein the individuall ontainers are selected
fxom tubes, including capillary tubes pens, including plotter pens, and

print heads. 3. A @ik, a@ekbr\dw@itytmﬁkar Wad, dindsived at bhiwncedtndtidnal | y
of 5 mM in dimethy! sulfoxide (DMSO). A glass capillary tube with a
total volume capacity of 0.5l was dipped into the calcein solution and
filled by capillary action. The tip of the capillary tube was then

10 contacted with a polystyrene surface in a such a way that a small drop
of calcein solution was delivered from the capillary tube to the plastic
surface. After drying of the drop, 204! of a cell suspension in semi-
solid medium (MT4 cells suspended in RPMI (Rosemount Park
Memorial Institute) 1640 medium, without phenol red, supplemented

15 with 10% FCS (fetal calf serum), 1% Pen-Strep (penicillin-
streptomycin) and containing 0.34% agar) was layered over the dried
calcein spot. After an incubation time of 2 hours at 37°C (humidified
atmosphere and 5 % carbon dioxide) the diffusion of the calcein into
the semi-solid phase was observed by means of fluorescence

20 microscopy and visualisation of the fluorescence produced by the
embedded MT4 cells. The method of drop delivery, drying and
layering of semi-solid matrix containing increasing densities of
embedded MT4 cells is illustrated in Figs. 1.2 and 3.

It follows from these results that the distance over which
25 diffusion of calcein takes place in a semi-solid matrix of constant
density is also determined by the number of embedded cells.



20 25 identifiable containers are an array of capillary tubes each ?t %nich
is identifiable according to its position within the array, and whée efipy 003
transfer of the analytes to the solid supports) occurs by dispensing

t hereof through the open ends of the capillary tubes. 4. A nethod according
to any one of Cains 1-3, wherein the sol9d support is of a substantially
flat, disc-, rectangular- or squareshape. ~; 1~~~3 30 5. A nethod
according to Claim4, wherein the solid support conprises a material which
al l ows for spontaneous rel ease of the anal yte(s) when applied thereto. 6. A
met hod according to Claim4, wherein the solid support 5 conprises a
material which allows for controlled rel ease of the anal yte(s) when applied
thereto. 7. A nmethod according to C gmﬁ%lgrz 6, wherein said material is
said sem -solid medium 8. A nethod according to any preceding claim
wherein when 10 each analyte is applied to the solid support it diffuses
thereon so asPiifcipi@dftégl deasitemomeiduon appitiaitn ai9d diffusdhdnl aargeirdi ng to
any preceding clarm wherein the su&&&%g géfihe solid support onto which
the anal ytes are applied is selecte ymers, ceramcs, netals,

cellul ose and glass. 15 10. A nethod according to any preceding claim

wherein sai d sem -2 gl di iR Sidl SPOPSAUPBaREARH A ranked- (84 9] hod
acco_rdlgsg jto_CI aim IO, wherernqt eqdzio E,d su\g}port Is1n t‘,“@ﬁl orgmof' a _
flexibl & fil idrheldse dsNics ahAsRiCiaIn ki dt Was GORLAfe Wadht SBERFY Ofedi um i s
?ppl i ed, V\he:p;]bqy?t?'i’@;egl@é hi:g@tl gdropef @allfct@{]fﬁt@d rg&%mh@g;muﬁmﬁ@mpfﬂo&?lhl ers

0 progress e e e m. or {ape r-ou variqus. st.eps o e

met hod. 12. ,&aﬁgt%ﬁﬁ%{é'c@rmenﬁ&tycg& 5 ﬁ’llrﬁ?eqmﬂté}e(ee?%]?ifﬁge\éﬁf’r’?er is covered
by a further ihdicatecgeri¢rahyoat @ prd aamprises lcapelharysaibdsil ¢ madubtetivieen t he
solid Supportpléﬂag 1209 e altal NS e & Hi%g/mﬁ@é ﬁ‘?ﬁ?%ﬁ&aéﬁ& to daim il

or 12, erei'n the soli'q support o over i ng.l.ayer .present) is provided
with a ¥4 ack relitionsbip 8ddt aespest 16 af & orf QlAQWIRE AEYIRBed appl i ed

anal ytes, whéehygdie@us suspehsion df'NF4ZEls in RPMI 1640 medium
supplemented with 10% FCS, 1% Pen-Strep and 0.34% agar was
layered over the spots. After an incubation period of 2 hours
(humidified atmosphere, 5% carbon dioxide) it was found that for each
15 of the spots the distance of diffusion of the calcein in the semi-solid
matrix was reflected by the fluorescence of the embedded MT4 cells.

Example 3

Compound target interaction: Effect of anti-HIV compounds on the
fluorescence of GFP-expressing MT4 cells (LTR promotor) in the

20 presence of HIV-1 in a semi-solid phase

Three compounds of well known activity against HIV-1 (AZT.
3TC and Loviride) were spotted (+/- 1 pl from stock in a capillary tube
as hereinbefore described) onto the bottom surface of the wells of a
transparent 384-well polystyrene tissue culture plate. The compounds in
25 the wells were left to dry and stored at 4°C.

One week later, MT4 cells were collected from ussue culture
flasks and suspended at 10E7/ml in RPMI medium. This cell suspension
was further equally divided into four tubes. These tubes were then
centrifuged at 450 g, for 10 min. To the cell pellets obtained after

30 centrifugation of two of these tubes. 200 pl HIV suspension in RPMI



i nformati on can be read and processed sinultaneously wth the neasuf éi#ig)]
of anal yte-target interactions in an autonmated process. 14. A nethod
according to any one of Clainms 1-9, wherein the solid support is itself a
detector or fornms part of a detector. 5 15. A nethod according to O aim 14,
wherein the solid suppot-t is selected Bbon1a Si &Z wafer, a charge-coupl ed
device, and a photographic film 16. A method according to any preceding
claim wherein the surface of the solid support is coated with a nenbrane,
a nol ecul ar 10 nonol ayer, a cellular nonol ayer or a Langmnuir-Bl odgett film
17. A method according to any preceding claim wherein the solid support is
itself an information carrier which carries information in electronic,

magnetic or digitised form 18. A nethod according t y preceding claim
wher ei n sai d egiwnredeadsied: ies spered §gp2p6wr8i%l h?q?eigP\%BeﬁgwoA met hod

?ﬁcor d} Ing t O fzb@b ’erl@{re\ﬂ’ft@ﬂf irﬂ&@emx@@gya% e%g;bmﬂhbﬁnfvﬁewms&%idédsur f «'ace_ i's
e reflective_surface . of.a conpa i Sc. : e oAccor di o Claim
19, further cONS iagixwwmpgge” o 5—@&&%&&%&@“‘&%33@@8?@6 ?‘g&:ﬁ W@itable
conpact di sc.or0tubk.coAlataingdeldcent Hil Ngandtanye pulee edingonlazning edlksr ei n t he
sem - sol kd m 'a“ﬁh&PchHdeﬁf‘x%ti%Psé@@B@%e{M,cib Rl Br'tﬁi@%eﬂ sﬁﬁgb%ﬁ%'iﬂ or

vi scous Tiquid environment allow ng control'l'ed rel ease of sard anlaytes to
sai d target. agar andét mbat s seldivaestagacisyspesion Wheltedeghiaithfubst ance s

25 sel ected fdippara!vadlidof RAYSAeBNAAledasBiHiAg Ae 8pBlc@REnAsRIMRess and
pol ymers such aZPHEt %I cel l ul ose and pol yacrylam de or a so-called
I

intel ligent rit Yeianr 7 ~-~~:,d t~ 3°Z 23. A nethod according to
any preceding claim wherein steps b) and c) are carried out

T e i e
wher ei n10he su1d 30@ upyoius Gontaining msdivmaysropadded pesnacelyesnAper aps. A
met hod accor dipgbiorCherist &F Dhodl, aVITEIEIthe €A¢d] volume was corrected

(made equal to the final volume of the agar composition) and 20 pl of

the non-infected and infected cell suspensions were added to the wells

of the 384-well culture plate with spotted compounds as described

15 above.

11l volumes of compounds were added to the wells immediately
before the HIV-infected cells were added. Total assay volume was

20ul.

After a 3-day incubation period, the tluorescence of the GFP-
20 expressing MT4 cells was evaluated by fluorescence microscopy and
plate reading. The results are summarized in Figs. 5-10. These data
show that following the application of compounds onto a solid support
(well of a 384-well microtitre plate) and after storage for 1 week at
4°C, the activity (protective effect of these compounds against HIV-1
25 infection) did not differ from the situation where compound diffusion
takes place in a liquid phase.



anal yte-bearing solid support is contacted in step b) wth a target
separate conpartnent of a nulti-conpartnented apparatus. 10 27. A tﬁb@wm
according to Claim 26, wherein said conpartnents are an arrangenent of
mni-wells in said apparatus. 28. A nmethod according to any preceding
claim wherein the analytes are selected;fromchem cal conpounds, antigens,
anti bodi es, DNA-probes, cells and beads and |i posones carrying an anal yte
of I Sinterest. 29. A nethod according to Caim 28, wherein the anal ytes,
when applied to the solid support, are dissolved in an organic or inorganic
solvent. 30. A nethod according to Caim?29, wherein the solvent 20
includes a so-called intelligent material responsive to a chem cal or

hysi cal t h _t hat to th
Sol i'd support ”‘ZnSrFav%%ﬁalqr:gm%a ESurty RbHiB oW IR BT REERAR OB LV ca
paranet er. 3 dependemetffieds a¢ &OF dhhiyitoos anybWel mfectlanms re8ledsd bperein 25
the anal yte I§pp SBeOS Wﬂ%‘l‘l@%\%obseﬁ'eﬁ i ¢ sem1 s6ﬂ§ pﬁ%sg’%n C?Et hod

according to any preceding claim erein sajdt g@ﬂ are se d from
prokaryoti c é’é@lf@mfémfam?&omp@éﬂ%n Vﬁreég‘?é‘él\’e@ﬁﬁ% 1208% ffé%'gpt ors, beads,

and conbj nat hﬁnﬁalab@ﬁ@ﬁbt gectBdrif ihedisaceos dehd- JolidGrRLm@A2, wherein the

targets are 5 | s equi pped with reporter functions. 34. A nethod
according to CI a| m 33, wherein said anal ytetarget interactions are
measurabl e by the effects of the anal t&%*Hn the reporter functions of the
cells. 35. A nethod according to any precedi ng claim wherein said 10

anal yte-target interactions are nmeasured using one or mopre of the follow ng
met hods: i cr oscopihg, In¥enuen ek be funtheroilBinstated byl hiei hedleaying

densi tometri @estﬁ@@x@rﬁ)'o‘f enﬂﬂﬁﬂm’fwﬁs Q@kecﬂt‘?éwehew%@ oﬁeﬁam?lé'%hl‘y)dnﬁ?cor di ng
to any one of ion carrier, in

f t f
the formof & qu’Fﬁeo?o &t‘g:pzéccolrn%aq_yé% ﬁ@a‘é{ifhga%rt ;;st oI Beogtr:r?eened applied to a

surface thereof as d| screte spots or lines, is brought into contact with a

second mwf ormati o %; %e Otpym l[clh tﬁ%‘&dgqukﬁltéﬁﬁoﬂlm glﬂgpda&rz@ of a filmor

t ape, havmgtarge N a sem -so matrix on a
sur face t her €BFLYIRDHCHOMPHA ﬁ@ép@btqh\/@\@ab@@élsﬁoaﬁé thergaa fRPEH amei r

respective aamaxyt@gﬂ%@uhgr@%f AOrubek § @ﬁ@@smwxapemctan%n& hQOWFU“d g
carriers are in a re rel ease
S the T e chBIRT e S5 iy 900 e%oreggﬁpﬂa 3¢ phiiea B WERaRAT, 1 & oo0

second carri euppaméZOmV\ound and e) the second information carrier is
passed to an analysis and i nformation reading unit.

15 Fig. 12 illustrates how the distance between the capillaries in an
array can be varied (1.414 mm, 1 mm, 2.236 mm, 2 mm, 3.623 mm, 3
mm) to meet the specific requirements of a screening method in
accordance with the invention.

Fig. 13 is a diffusion pattern of calcein in a semi-solid phase on a
20 solid support. Calcein was spotted on a polystyrene surface using a
capillary compound holder device as depicted in Fig. 4 with capillary
tubes arranged at a centre to centre distance of 2 mm. The density of
overlying cells, suspended in the semi-solid phase (RPMI 1640 medium,
10% FCS, 1% Pen-Strep, 0.34% agar) was 10E7 cells (MT4)/ml.
25 Detection was carried out by fluorescence microscopy after a two hour
incubation period.

Fig. 14 1s a schematic representation of an automated method for
the rapid screening of compounds 1n accordance with the invention. An
information carrier 30 in the form of a film or tape and with

30 compounds to be screened applied as discrete spots or lines on 1ts



a'- ~f~~r;~1i.":.) 34 37. A method for the rapid screening of arlaf %f&l‘ﬁ
whi ch conprises: a) bringing a first information carrier, in the form®o hﬂ
f Imor tape, having analytes to be screened applied to a 5 surface thereof
as discrete spots or lines, into contact with a second information carrier,
which carrier is also in the formof a filmor tape, having targets of

I nterest enbedded in a sem-solid matri x-en a surface thereof; b) w nding
the respective carriers with their respective 10 anal yte- and
target-bearing surfaces in contact; c) incubating the wound carriers under
conditions at which the analytes are released fromthe first carrier to the
target-bearing surface; d) unwinding the first and second carriers; and 15
e) passing the second infornmation carrier to an analysis and information
readi ng unit.su3faceAB] appaocaginsirtonmrtadingithajuraceas ay aof infemnti@ry t ubes

fromwhich {ubesepnal whRRhCAMIBE HIM dANGRIYEYiE! GARAM of Gnray” f ace of a
solid 20 support, sard suppori bel hg novablé relafiveeto the afray; and b)
a housi ng adagnbedded ipdesarpi-saldanRUyK. Jdiedraspaciiv)Cawisry oddeteed to an
FUbes onLo | o e R B bt e
appar at us accEMRSHEAE: @Hﬁﬁi%@}m{};\/ﬁ@? W\dé%iae%r%‘?@fé‘g %ﬂvér(?rﬁhw[qﬁi d form
E i ~~r 'bi ;ct ?-sudh tﬂ_élg 49 competinlt @reqeletised tbah€ srfack 35 obsteacdrrial | y as
erei nbef ore desetl |

acconpanyi ng 'g’f axhﬁggﬂn?{g Iﬂﬁé ﬁiﬁgg@c‘%@r%@éﬁ?&h@%}%é ?S[ ﬁ%&b@%ﬁ&itgl ly as

5 her ei nbef oran gralysisbedndilpforiedleore feasling whe inbievap gepcra)]Eradpl es.

In the following Figs. 15-23 like parts are denoted by the same
10 reference numerals.

Referring to Fig. 15, there is indicated generally at 40, apparatus
for feeding capillary tubes 41 from a supply thereof to a conveyor belt
42 with regularly spaced-apart transverse grooves 43. The capillary
tubes 41 enter a channel 44 which can accommodate a single layer of
15 capillary tubes 41 in response to the anti-clockwise movement of a belt
45 and are delivered one at a time to the grooves 43 as the conveyor
belt 42 moves in a clockwise direction. The capillary tubes 41 travel
along the channel 44 through the combined effects of gravity and the
belt 45. Each time a groove 43 is positioned at end 46 a capillary tube
20 41 is delivered thereto.

Referring to Figs. 16a-c and Fig. 17, the steps involved in

transferring the capillary tubes 41 to a microtitre plate 47 for filling
are illustrated. Capillary tubes 41 are lifted from the belt 42 by a
clamping device indicated generally at 48. The clamping device 48

25 comprises two elongate members 49 which clamp a plurality of wbes
41 therebetween by applying a sideways force to the tubes. In this way,
the capillary tubes 41 are transferred from the conveyer belt 42 to the
microtitre plate 47 for {illing. The spacing of the grooves 43 on the
belt 42 1s the same as the spacing of the wells 50 in the microtitre plate

30 47. The clamping device 48 lifts and transports the tubes 41 in groups
of 12 corresponding to the number of wells 50 in one row of the
microtitre plate 47. Duning the transporting step. the clamping device



42. A nmethod according to Caim37, substantially as hereinbefore desclijbgg
and exenplified. 43. An apparatus according to Caim 38, substantially as
her ei nbef ore described with particular reference to and as illustrated in
10 Fig. 20 of the acconpanying draw ngs.
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which the tubes 41 are stuck with their sides abutting. The tape 56
advances at the same rate as the tubes 41 leave the screw device 51.
The tape 56 is then progressively rolled up into a tightly packed spiral
25 array as shown at 57.

Referring to Fig. 20, there is indicated generally at 60, apparatus
for releasing the liquid in the capillary tubes 41 defining the array 57
to the surtace of a solid support 61 and which is movable relative
thereto. The apparatus 60 comprises a housing 62 which 1 adapted to
30 receive said array 57. The housing 62 is connected to an air pump 63
and by creating an area ol positive pressure relative 10 the exterior of
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Fig. 21 shows the array 57 of capillary tubes 41 disposed above
the solid support 61 following application of droplets of liquid analytes
5 from the tubes 41 and the pattern of discrete spots 64 disposed on said
solid support 61.

Fig. 22 is a plan view of the solid support 61 showing the spiral
arrangement of the discrete spots 64 of the applied liquid analyte.

Referring to Fig. 23. there is illustrated a device indicated
10 generally at 70, for applying target cells in a semi-solid phase 71 to
surface 72 of the solid support 61 following drying of the liquid
analytes. Device 70 comprises an arin 73 and a printing head 74. The
solid support 61 is free to rotate and the device 70 is free to move in
the z plane and x or y planes, so that the printing head 74 is located by
15 a combination of motion of the arm 73 and the solid support 61.
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109%& () - “yY10%&' ()Budepest Treaty on the Intemational Recognition of the Deposit of Microorganisms for
= the Purposes of Patent Procedure
Receipt in the case of an original deposit Issued pursuant to Rule 7.1 by the
© Intemational Depositary Authority BCCM™/LMBP identified at the bottom of next page

Internstions! Form BCCM™/LMBP/BP/4/98-16

TJo: Name of the depositor: TIBOTEC N.V.

: Iinstitute for Antiviral Research
Generaal De Wittelaan L.11 B3

» B-2800 Mechelen

Belgium

Address

1. identification of the microorganism:

- 11 Identification reference given by the depositor:
- pLTR-EGFP-C1
* 1.2 Accession number given by the Intemational Depositary Authority:

) LMBP3879
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The microorganism identified under | above was accompanied by:
{mark with a cross the applicable box(es)):
B a scientific description

O 8 proposed taxonomic designation

. Recelpt and acceptance

This intemational Depositary Authority accepts the microorganism identified under |
above, which was received by it on {date of original deposit) : August 20, 1998

V. Intemational Depositary Authority

Belgian Coordinated Collections of Microorganisms (BCCM™)
Laboratorium voor Moleculaire Biologie - Plasmidencollectie (LMBP)
Universiteit Gent

K.L. Ledeganckstraat 35

B-9000 Gent, Belgium

Signaturels) of person(s} having the power to represent the International Depositary
Authority or of authorized officialls):

< ——

i‘ W/{wtf)lz'—&

Date : August 26, 1988 Martine Vanhoucke
BCCM™/LMBP curator
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Viability statement issued pursuant to Rule 10.2 by the international Depositary

Authority BCCM™/LMBP identlfied on the following page

° International Form BCCM™/LMBP/BP//S8-16

_ To: Party to whom the viabllity statement Is Issued:

z Name : Chris Roelant

Address : TIBOTEC N.V.

- Institiste for Antiviral Research

o Generaal De Wittelaan L11 B3
B-2800 Mechelen
Belgium

I Depositor:
° 1.1 Name :TIBOTEC N.V.
) 1.2 Address : Institute for Antiviral Research

- ’ Generaal De Wiltelaan L11 B3
B-2800 Mechelen
Belgium

- . Identification of the microorganism:

7 1.1 Accession number given by the {nternational Depositary Authority:

LMBP3879

- 1.2 Date of the onginal deposit (or where a new deposit or a transfer has been
made, the mos! recent relevant date) . August 20, 1998

= m. Viability statement.

i The viability of the microorganism identified under it above was tested on

: Aupust 25, 1998

z {Give date. In the cases referred (0 in Rule 10.2(a)(i1) and (i), refer 1o the most recent

s viability test).

i On that date, the said microorganism was: {mark the apphcable box with a cross)
. viabte

0 no ionger viable
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v, Conditions under which the viabllity test has been performed:

(Fill in if the information has been requested and if the resuits of the test were negative).

V. international Depositary Authority

Belgian Coordinated Collections of Microorganisms (BCCM™}
Laboratorium voor Moleculaire Biologie - Plasmidencollectie (LMBP)
Universiteit Gent

K.L. Ledeganckstraat 35

B-9000 Gent, Belgium

Signature(s) of person(s) having the power 1o represent the Intemational Depositary
Autharity or of authorized official(s).

Date : August 26, 1998 .-~ Martine Vanhoucke
BCCM™/LMBP curator
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1. Amethod for the rapid screening of analytes, comprising

the steps of:

a) disposing a plurality of analytes to be screened within
5 individually identifiable containers for storage;

b) simultaneously applying said plurality of analytes onto one or
more solid support(s) such that said analytes are directly
applied from said containers to the or each solid support and
remain isolated from one another;

10 c) contacting said analyte-carrying solid support(s) with targets
provided in a semi-solid or liquid medium, whereby said
analytes are released from the solid support(s) to the targets;
and

d) measuring analyte-target interactions.

15 2. A method according to Claim 1, wherein the individually
identifiable containers are selected from tubes, including capillary tubes,
pens, including plotter pens, and print heads.

3. A method according to Claim 2, wherein the individually
identifiable containers are an array of capillary tubes each of which is
20 identifiable according to its position within the array, and wherein
transfer of the analytes to the solid support(s) occurs by dispensing
thereof through the open ends of the capillary tubes.

4. A method according to any one of Claims 1-3, wherein the
solid support is of a substantially flat, disc-, rectangular- or square-
25 shape.
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comprises a material which allows for spontaneous release of the

analyte(s) when applied thereto.

6. A method according to Claim 4, wherein the solid support
5 comprises a material which allows for controlled release of the
analyte(s) when applied thereto.

7. A method according to Claim 5 or 6, wherein said material
is said semi-solid medium.

8. A method according to any preceding claim, wherein when
10 each analyte is applied to the solid support it diffuses thereon so as to
produce a concentration gradient.

9. A method according to any preceding claim, wherein the
surface of the solid support onto which the analytes are applied is
selected from polymers, ceramics, metals, cellulose and glass.

15 10. A method according to any preceding claim, wherein said
semi-solid medium is disposed on a carrier.

11. A method according to Claim 10, wherein the solid support
is in the form of a flexible film or tape onto which the target-containing
semi-solid medium is applied, whereby the method can be automated

20 using a system of rollers to progress the flexible film or tape through the
various steps of the method.

12. A method according to Claim 11, wherein the carrier is
covered by a further layer of film or tape and is thereby sandwiched
between the solid support and the covering layer.

25 13. A method according to Claim 11 or 12, wherein the solid
support or covering layer (if present) is provided with a track for the
recordal of information regarding the applied analytes, whereby the
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14. A method according to any one of Claims 1-9, wherein the
solid support is itself a detector or forms part of a detector.

5 15. A method according to Claim 14, wherein the solid support
is selected from a Si0O, wafer, a charge-coupled device, and a
photographic film.

16. A method according to any preceding claim, wherein the
surface of the solid support is coated with a membrane, a molecular
10 monolayer, a cellular monolayer or a Langmuir-Blodgett film.

17. A method according to any preceding claim, wherein the
solid support is itself an information carrier which carries information in
electronic, magnetic or digitised form.

18. A method according to any preceding claim, wherein said
15 surface of the solid support is reflective.

19. A method according to Claim 18, when dependent on Claim
16, wherein said surface is the reflective surface of a compact disc.

20. A method according to Claim 19, further comprising the
step of copying said compact disc to a writable compact disc.

20 21. A method according to any preceding claim, wherein the
semi-solid medium comprises a substance which provides a semi-solid
or viscous liquid environment allowing controlled release of said
anlaytes to said target.

22. A method according to Claim 21, wherein said substance is
25 selected from gelatin, polysaccharides such as agar and agarose, and
polymers such as methylcellulose and polyacrylamide or a so-called
intelligent material.
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b) and c¢) are carried out simultaneously.

24. A method according to Claim 1, wherein each analyte is
applied to a single solid support.

5 25. A method according to Claim 24, wherein the solid support
is of a rod shape or a spherical shape.

26. A method according to Claim 24 or 25, wherein each
analyte-bearing solid support is contacted in step b) with a target in a
separate compartment of a multi-compartmented apparatus.

10 27. A method according to Claim 26, wherein said
compartments are an arrangement of mini-wells in said apparatus.

28. A method according to any preceding claim, wherein the
analytes are selected from chemical compounds, antigens, antibodies,
DNA-probes, cells and beads and liposomes carrying an analyte of

15 interest.

29. A method according to Claim 28, wherein the analytes,
when applied to the solid support, are dissolved in an organic or
inorganic solvent.

30. A method according to Claim 29, wherein the solvent
20 includes a so-called intelligent material responsive to a chemical or
physical parameter such that each analyte following application to the
solid support and drying liquifies in response to said chemical or

physical parameter.

31. A method according to any one of Claims 28-30, wherein
25 the analyte is a chemical compound.
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35. A method according to any preceding claim, wherein said
10 analyte-target interactions are measured using one or more of the
following methods: microscopic, colorimetric, fluorometric,
luminometric, densitometric, isotopic, and physical measurements.

36. A method according to any one of Claims 11-35, wherein:

a) a first information carrier, in the form of a film or tape,
15 having analytes to be screened applied to a surface
thereof as discrete spots or lines, is brought into contact
with a second information carrier, which carrier is also
in the form of a film or tape, having targets of interest
embedded in a semi-solid matrix on a surface thereof;

20 b) the respective carriers are wound with their respective
analyte- and target-bearing surfaces in contact;

c) the wound carriers are incubated under conditions at
which the analytes are released from the first carrier to
the target-bearing surface;

25 d) the first and second carriers are unwound; and

e) the second information carrier is passed to an analysis
and information reading unit.
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5 surface thereof as discrete spots or lines, into contact
with a second information carrier, which carrier is also
in the form of a film or tape, having targets of interest
embedded in a semi-solid matrix on a surface thereof;

b) winding the respective carriers with their respective
10 analyte- and target-bearing surfaces in contact;

c) incubating the wound carriers under conditions at which
the analytes are released from the first carrier to the
target-bearing surface;

d) unwinding the first and second carriers; and

15 e) passing the second information carrier to an analysis and
information reading unit.

38. An apparatus comprising;

a) an array of capillary tubes from which tubes analytes
can be simultaneously released to a surface of a solid
20 support, said support being movable relative to the
array; and

b) a housing adapted to receive the array, said housing
being connected to an air pump capable of expelling the
analytes from their respective capillary tubes onto the

25 solid support by means of a pressure change.

39.  An apparatus according to Claim 38, wherein said analytes
are in liquid form.
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40. A method according to Claim 1, substantially as
hereinbefore described with reference to and as illustrated in the

accompanying drawings.

41. A method according to Claim I, substantially as
hereinbefore described with reference to the accompanying Examples.

42, A method according to Claim 37, substantially as
hereinbefore described and exemplified.

43,  An apparatus according to Claim 38, substantially as
hereinbefore described with particular reference to and as illustrated in

Fig. 20 of the accompanying drawings.



