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nonocl onal anti bodi es The present invention relates to nethods for producing
nonocl onal antibodies. In particular, the invention relates to high

t hr oughput for produci ng nonoclonal antibodies nore rapidly than
conventiongﬂﬁkgﬁggvs. 5 The devel opnent of nonocl onal ant iAS3EEBOME4CI ng
cell lines by somatic fusions of B |ynphocytes with nyelonma cells was first
descri bed by Kohler and M| stein over 25 years ago (Kohler & M stein,
1975). Since then, nonoqViemsl f&npriddadingmdtivéRnal apiddiescentral role in the
exponential growth of our understandi ng of human physi ol ogy, biochem stry

and genet ﬁﬁ@a)réééﬂo@ﬁxféﬁt_i&q aflfebadi BRthREe foeprédiciy addosiensi dntibedienotns for
detecting and 10 | ocali sing specific biological_ nolecules. Mnoclonal

ant i bodi eBariigilary dheyirysntignafelaies tanbigh thronghmt angtheds fop prdusige (aenvckspkcul e to
be identi Htgvgdiels ?R’%;ﬁgﬁg BadcavEridnafmethfdsSOMe  cases, nonocl onal anti bodi es
entify t

al so help 1 unction of the nolecules to which they bind. The
di agnosd i i ks D C i I o]
Ui okl y | ToE RO OIFAAP S nhdioRRh Bl oA LAT Bhes i Lol Ratbi® oEHER et
in the ni HmipddCdes with myeloomaakllawas ficstl described/ey KeldenamdidMilsteinrmyen2inyesrs n a
vast array o i N l.ab . iagnostjc tests.. Ip additi,on ar ge
nunber of ng @(e‘%'ieéo& mﬁ?"t@ﬁ;%x%ﬂ%ﬁﬁmimﬁlnﬂ%@a% avg Rexsd & éeﬁ‘ﬁﬁfoer s of
drugs in ggyeal flRrEpbneitiel FOWELODO@ witlfstdddibigest. huhd@ ph§hiolbigy Abiottemidfy

nonocl onal anti bodi es has been inproved by the devel opnent of chinmeric 20

and f ul | yanigenstisse Merneisopl atibodics iago apatilousnd hepiitiveniogls for deteetingetads i n
pat i en@. jochiy Vﬁfeciﬂé%?&b%iﬁaﬂrﬂ&e&ﬁ H\/ﬁ%nof:lg aB]?OJ &O&B%%a@‘&ogaﬁﬁphgﬁ 'n
me ar DI o cess r1or

t hese devel opnent's I n I ci ne and nol ecu ogy, the pr

pr oduci ngcadhtholeenlee phablingdhad choleeile tabeiidendified, logsliseth and quirified.t Inesomience i t
was first devel oped hy Ler | .SE.8id) i i-d- 1970s. .The. roach
moat | of ¢ eFg BPBE o atRRS g nélel B sl B e mlf s g M PRREDS
antigen rbadi res a series of immunisations of mce or rats with an antigen
over the course of several weeks to enhance the activation and

prol i f er afth®rlidgnostit tfid tikr&RUlic pofepdilC of gnondtlohgeatibpaies s &lsd iWﬁS-
Multiple mcge are g nergl,ly i nj sed .and are tested pe,rigdi cal g for the
presente Brlised) alernthe aﬂem%&@ueb%\omdt ¢iF slevelppragnt iy the atd; £970sy s on.
Fol | owi ngndtiBRal ahfibodiasRavE BB ek e compbhentOmBSyaRY Sray JrRBRRS 146830

i mmunoassays to identify nonoclonal "antibodies with a high specificity for
t he ant i géwgnostipctests.nin fadditien,r & datgecanmbsar ofeliednsesl dipes eantade | werdclamat | body

using thi antfiolieS aaﬁﬁ \;a§t numbers of drugs in development are monoclonal antibodies. The

clinical use of monoclonal antibodies has been improved by the development of chimeric

20 and fully humanised monoclonal antibodies which minimise side-effects in patients.

However, despite the central role of monoclonal antibodies in these developments in
medicine and molecular biology, the process for producing and screening monoclonal
antibodies has changed little since it was fu‘st developed by Kobler & Milstein in the mid-
1970s. The approach most often used to produce a monoclonal antibody against a specific
25 antigen requires a series of immunisations of mice or rats with an antigen over the course
of several weeks to enhance the activation and proliferation of mature B cells producing
antigen-specific antibodies. Multiple mice are generally immunised and are tested
periodically for the presence of relevant serum immunoglobulin titres prior to somatic
fusion. Following fusion, the supernatants of hybridomas are screened using
30 immunoassays to identify monoclonal antibodies with a high specificity for the antigen.
The time frame required for developing a monoclonal antibody using this approach is

generally 3 to 9 months.
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devel opnent of RIMMS (repetitive, nultiple site i nmunisation strategy) has
enabled somatic fusions to take place just 8-14 days after the initiation
of i mruni sagj il patrick et al, 1997). The supernatants of the

hybr i dorrasa%lpg%gﬂdl can then be screened using standard i rHFBeXYSERAs,

al l owi ng a nonocl onal anti body agai nst 2a specific antigen to be 5 isolated
much nmore qui ckly However, even using RTh4Ms, the production and screening
of nonocl Gheakdewihdpnitnt of RIMMS (ragtitive, oy tiple rsite imrmbisaliduf @rategy) kast dngblad

requi res consider.abl e ti and ,resour ces. . .oore and nore. noyel proteins
ore i scosanils BERBT © ke Hiadtdun 8 v ster b ipiioR o SpPRDsaioh (RBrHEs f or
produci ngARL 1997)c Gihk tepsRaack ofdhe Byliridoamh pFodiged bad tHehGeCschlefb®ufisg in 10
order to allow their further characterjsation. Sunmary of _the invention
Accor di ngFindard dmmypeassaysnalling asaongclendlipsgbedy againsta spPerificantigen o shal

anti body, Sk mi®f 9L ising the steps of: a) introducing at |east one
candidate antigen into an d@nimal; 15 b) recovering antibody-producing cells
fromsaid i £ 048R g i s S AR si on;

c) gener ag‘ll%ﬁlwg(}%]h ei%nlgrgéliﬁgl Ize g’cggﬁﬁﬁ?%gh#?agpn%%e%ﬂgfdr{gr}% ce suspgﬁ'gi on; d)
scr eeni ngagdinst darnge nnmbenstof alifferentchntipensricglires ednsidérhble itine aglaiesmirces. As ot ei n
chip on which he candj date anti.gen i i spl ayed; .a 20 e) selecting as
cai i monodiesnand B Ha) olenat pGRsRn e A6 S iR SR gen
The met hoghe@tfodt er bfbdﬁ&hk%d%ﬁeeﬁiﬂﬁ&h&ﬁfcﬁﬁhﬁaﬁibbﬂf&%@ﬁas@m@k pieeinetifods of
produci ng nonoc| onal antibodies that are currently avail able. As already

di scusd@d ordenta allew their futher chasgctesisglitiei ng nonocl onal anti bodi es agai nst nore
than one antigen involve | aborious inmunisation and isolation protocols for
each i ndi Pummarypithgmyention contrast, in the nethod 25 of the invention, the
animal may be injected with nultiple antigens resulting in the sinultaneous
product i opﬁcwrdmhoéhmwapntmmnrmms&ma@aﬂ dex prednaing p anceaelond stiberdy, saiér easi ng
t he speed fE]Ci nocl onal anti body production. The use of a
protein cﬁ?"gg’udﬁ“" eﬁgrew%%%)so “the invention accel erates the process of

scr eeni ngaj anttedventg atbsastodmerahdidaasntigonlinds at fiditnahi nd t o t he antigen or

oot o1 5 B rerdverite e Q@R DEmenan: Eom ikl Final ol PadprRghest effinafon as

single cell suspension;

>

c) generating an immortalized cell line from said single cell suspension;
d) screening the supernatant of said immortalized cell line against a protein chip on which
the candidate antigen is displayed; and
20 e€) selecting as said monoclonal antibody, an antibody that binds to said candidate antigen.

The method of the invention has considerable advantages over the methods of producing
monoclonal antibodies that are currently available. As already discussed, current methods
for producing monoclonal antibodies against more than one antigen involve laborious
immunisation and isolation protocols for each individual antigen. In contrast, in the method
25 of the invention, the animal may be injected with multiple antigens resulting in the
simultaneous production of monoclonal antibodies against multiple antigens and increasing
the speed and efficiency of monoclonal antibody production. The use of a protein chip in
the method of the invention accelerates the process of screening to detect monoclonal
antibodies that bind to the antigen or antigens with which the animal has been injected. In
30 addition, the protein chip is more sensitive than conventional screening assays, such as
enzyme linked immunosorbent assays (ELISAs), resulting in an improved detection rate

for slow secreting hybridoma cells which would be missed using conventional screening
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met hods. Adgplespsatd Y. the use of a protein chip in the method of the

i nvention enables each supernatant to be screened nulti pIPéJTt’ﬁ;W@l%?gai nst an
antigen and uses only a fraction of tige anount of antigen required for a
single screening in a conventional screening assay such as an ELISA. For
exanpl e, eautlvds.uhdditiadaiip) the ase o€ asgroeinedp iim tidupbthod bé the nvaltioaainables 5

guadrupl i cat.e agai nst an antigen...The. aninal .in st.ep a). of the t hod of the
i nvention eﬁ‘éh/s"'ﬂgm ; tﬂg’ﬁ-sﬁ' Wﬂﬂ@ﬁﬁnéeﬁ a_g%{ﬂ?tr?ﬁla.n{‘gqeleﬂ’@r"asﬁﬁ Y EHECUM el i s
a nmouse, rloftthe dnfali &f anfigebfeqhir&d fodl disipRe RidninkifhoaRintiondl @&eerﬁx% BRhyis a
nouse. The candidate antigen in step a) is preferably a purified candi date
anti gen. Erehasen LM, Horegample, cagh ayngriatantenn bgsaregneddn duplicaiestripliogeet £ i ed

candi date LSRR 4l Q6 ahiddpoduced into the animal. By "purified
candi date‘@%‘ﬁl en” ag?ﬂ?rear??ﬁ% at the antigen is a honogenous preparation of

antigen t ' i ﬂi"g'ﬁ% ggnﬁ) 1 . y i Xxture
of purifi 22"%8%%“03? ﬁ%@%?%éﬁ%ﬂoﬁg‘)ﬂ%‘gn Oélﬁk F’ee ha‘%ﬁ%gﬂé&pﬁ%ﬂag anti gen
i S pr esentaninml. Rréferablyniheanimad is aimedsef o, rabbity harssién avrgpinbapigt Preferdbiy, the

preparation, iaz.f ree fromcontam nating 15 conponents for which there is no
i nt enti on PRSP Fhe production of antibodies. For exanple, although

usi ng conventi opal procedures, .an ani nal be i.ymunised wth nmultiple
anti gens jﬁﬁf“}f{‘]‘%‘f’ &Wﬁ‘h}"s’%‘iﬂ @ﬁsmeﬁwqﬁﬁﬁﬁdsﬁﬂ%%ms rPﬂi’Hﬂﬁ?‘iati on
does nqQp rBRdiGSE Mtigde B A iikhir® 8f Pldifledostnbiidhie dnG ikt B AMLIERANBSHE NiS 1S

defined herein, since the antigens would be contam nated with cellular
debris. 20npwa) Byniperified cpudidate cmtieeidisdmeant sthet fienantigay ibea hompgangsed int o

t he ani mal BEB : if i LLgRps are

i nt r oduced ogﬁhgmﬁenmtq%ﬂ%ﬁg%%%ggp%eé%ﬁo%t tg% cgﬁ]@g%%?%'%y:‘g cand‘?dat e
anti gens afeuiifidd caldidett antiganst hemamit tbdt mdfe thasxmmepluafie® antigsn islpreSent@m 7, 8,
9, 10, 15,,20, 30,. 40 or nmore. than.5 urified candidate agntigens may be
i nt r oduced?§ Wﬁlﬁgngﬁdagq mwsa’ilﬁf"i éﬂ?%)ﬂ%fﬁf%mi%ﬂ? Fodrc ey SPHP T EHRS us 1 y,

i n t he 15ensmpadentshive Wiiely ke isthd infestiteh foogRithie . prédhictiom A iavifibodiest For
antigens may be introduced separately ope after the other. The introduction
of differ &KRMBIRt plionsh msipe ronyensional rgogiires, ap ABImY] dppy e grmppsed with

Pref er abl ynyiiifle aRgn9 i aygaﬁxiﬁﬁﬁsaﬁs it RelisdehRBd @bsud] SicBriamtundaiibgens is
| ess than 48 %logrggé, prﬁ@?a I ess t%an 24 hours. Preferably, the method of

i ntr oduct idoes nat aepatseRimIsetipe Wi purified eandidgte Adipens o dhi hedafiedrherein,

since the antigens would be contaminated with cellular debris.

20 Any number of purified candidate antigens may be introduced into the animal. Preferably,
between .1 and 50 purified candidate antigens are introduced into the animal. Preferably,
more than one purified candidate antigens are introduced into the animal. For example, 2,
3,4,5,6,7,8,9, 10, 15, 20, 30, 40, 50 or more than 50 purified candidate antigens may be
introduced into the animal. The antigens may be introduced simultaneously, in the sense

25 that they are all mixed tégether. Alternatively, the antigens may be introduced separately
one after the other. The introduction of different antigens may be separated by a time
period of days. Preferably, the period separating the introduction of different antigens is
less than 48 hours, preferably less than 24 hours. Preferably, the method of introduction

involves injection of the antigen(s) into the animal.

30 By the term “candidate antigen” is meant any substance capable of inducing an immune
response in an animal when that candidate antigen is introduced into the animal. The term

therefore includes proteinaceous substances and mnon-proteinaceous substances.



30 By the term"candidate antigen" is neant any substance capytheréRer 2006

i nduci ng an i mune response in an ani mal when that candidate antigen is
introduced into the animal. The term therefore includes proteinaceous

subst ances wHQs/pF7Pr ot ei naceous substances. 17 OCTOBER 2006 WO 03/089471
PCT/ GB03/ 01684 4 Protei naceous substances which are anti gEhECPRI6He
proteins and derivatives thereof, such4 as glycoproteins, |ipoproteins and
nucl eoprot ei ns and pepti des. Fragnents of such proteinaceous subst ances are
al so i ncl peeeinavedsi subs;thm:es smmlf'maﬂtggenﬁ'incﬁdebmteihﬂ gnd &mvbtwe{s lﬂiegestﬁmu‘éh consi st
of or conprise anti. i&? determ ant subs% whi ch

are anti gehe SR QPSR g BCleqrrER] S meRieRy A0k, SFB i de.

In parti %kﬂtéiﬁaceéﬂ%es%%ﬁ%esadﬁé ia@Nincludéd Within ﬂidCtEﬁh Caiifgel” "PlefEAblE Ssukh at
i nduce an inmmune response agaj nst .the proteins they encode. Fragnents of

such non- fegn @Iitﬁﬁe%ﬁs"f o G9qRIiee GBtigenEe deternipants. Lhi%pwt%w@ms fubptances

anti geg" whidiCark & niﬂcﬂﬁ@ diysal ﬁﬁdésn‘ﬁkb‘ﬁcﬁ ac Qﬁ&%ﬁa cVcids. In
non- prote|naceous stbst ances T1nked to & |er are able to |nduce 10
an i mune patisganshks tauc Hamdigen’] mcuslemmudaqgtm mqimmlewhﬁbah ingin¢e g inpiuny | S
conferred when they.a e Ileed 0 a.ca e 8 ens of the invention
may be naﬁfp%rfsfya% ur Bm S Cfaynceél% ﬁ!g§m5% i AP BYRE N ds
known in tslitstantds. ard\bies enchuied puithi the ednﬁ‘ninngaﬁ The md‘ahﬁgerf’rﬂmmr sidludes, the

antigen is preferably a proteinaceous sg‘n% nce or, a uclel aci.d_nol ecul e.
Wher e t he PRIFIRGCPRI OfeRgEpfeinacequs Supsigpess O cartenY ettO ARdIcH e

I nt rodygedgy &hAlse fé"s drl3e tSABh BQIl?iUQBr Baphdhs upbn Wh%}ﬁéﬂﬁgeﬂl&tﬁﬁrcbhﬁ%&rwheﬁhe
i nvention provides hat the antigen may be in the formof a fusion protein
expr essed tey arhdinked traeecameraThe@@mnﬁaﬁtthw iipveatiomimay b satumallyreicciysing g

injected wth the I _ @gﬂﬂgg \ﬁgrrﬁe%dsmgwgﬁ% tgh{ on of such reconbi nant

Vi rions usi ng a nuc uence enc € protel naceous anti gen,

i s descri nLInCA 2 0. r tha n urd fied antigen
i s used fgo?l(lj TR Bat %%9 o eﬁ %I %%Qng‘%?a‘{pgg’m % g’ﬁeferrarg@ Be used.
The ani malprotéyacbeus subetahe@l owid hucﬂéib )acm’ aiodécnkc Where thatp@ﬁﬁ& ,anfigdny is a

non- pr Qt ei nageous an |:ens or a mxﬁs f bot h, Afccor .to one

enbodi MenPrEFNARAS FOBARGCo i mahRe HHPyce 3ﬁt°rg%ﬂ’§ FB ohpy ot dBous.

The puri f ipggiculas) theIRREn rBGidéy AEORB afti e iXE e il &1® fohf oFaMasibk PiddiA Of
different proteins. The 2 urified antjgens nmay be reconbi nant virions

derived freopressed prahg susfage 9T agecombinagt Bgp et theianimal beinsr igissted gvith Be ot ei n
encoded by, mhm& VR e rbéiucgw o2 subk %ecowﬁ&@%&% éﬁﬂgaaquc&@a&wther

enbodi nent, e 1nvention provides that I'tiple puri nt1gens
sequence encoding the proteinaceous antigen, is described in Lindley et al, 2000.

20 Where more than one purified antigen is used for immunisation, any combination of
purified antigens may be used. The animal may be injected with only proteinaceous
antigens, only non-proteinaceous antigens, or a mixture of both. According to one
embodiment of the invention, the purified antigens are all proteinaceous. The purified
antigens may be fragments derived from the same protein or different proteins. The

25 purified antigens may be recombinant virions derived from a c¢DNA library, each
recombinant virion expressing a protein encoded by a cDNA from the library on its
surface.

According to a further embodiment, the invention provides that multiple purified antigens
are introduced into the animal in the form of nucleic acid molecules encoding proteins
30 against which it is desired to produce monoclonal antibodies. The nucleic acid molecules
may be in DNA molecules, cDNA molecules or RNA molecules. Preferably, in this aspect
of the invention, a cDNA library may be introduced into the animal. It is therefore possible



are introduced into the animal in the formof nucleic acid mM7agetEBER 2006
encodi ng proteins 30 against which it is desired to produce nonocl onal

anti bodi es. The nucleic acid nol ecules may be in DNA nol ecul es, cDNA

nmol ecul es | ecul es. Preferably, in this aspect of_the invention, a
eDNA | i br a?‘yoﬁ‘gg"@ introduced into the animal. It is ther&foFRIMISE ple 17
OCTOBER 2006 WD 03/089471 PCT/ GB03/01684 5 to inject the animal with

nucl ei ¢ acid nol ecul es encoding a protein of unknown identity and as
descri bedtdimjeshithecamimalowitp sueleig apid melsenlepencedingtacprateimpf iagymadentitst t he
protel n Wi &ladsCriled Rt | RN ThiP Sudd) B el th olife B EbiltoBY apdthe e plogeupur 1 11 ed
antigen is a nucleic acid nolecule,” It pre eraffy consi & ot o

conpr i ses whidb\ture Blidwsothe Riviein émbrepisdiedncodi ng a protei n agai nst which an

i Mmmune response is to be induced. The nucleic acid nolecule may be a naked
nucl ei ¢ a®Wierenthee putified antigdn iy deldia aclde nfobeendepfit prefaablgrcondiss ot or may
be a vigal vector, pref bl retroviral .. adenovijral, adhe1 0- associ at ed
viral  { ARUPRSeS A RA P ONA orflA Seanence riofinE 2otk ARARCYRIGh 78 SBPERS et or
as Wl besphiRa i tbeiftiucdd ThE fudkiclatiddndleatemay Bé b aslAtuvRlckcidihsledils! €i ¢
acid nolecule may be in the formof a non wra?' vector, preferably a plasmd
vect or. NBhij mayde iy thetform obg geddiown and documented in the art (see, for

exanpl e, Fernandez J.M & Hoeffler J.P. in Gene expression systens. Using
nat ure fofbe Mecterrmayobe @ yistl vgsion preferably@agionical, pderoyiralgadenpiasipsiatadontbn,

Bost on, :

addi t1 onakis iegpes Sl Sl ol O Ay Gher Aaibre RUEP f G BE Soifbhn o

pr onot &0 s ther skilled onadehni Aliérnafively, de mwrlti¢ ecidimd¢dulznmay bgimtle fomn tolfi@ Mn- and 3'
untransl at ed regi ons. of, genes,..t hat e required to,ensure,that the. coding
sequence. MEEERE ARSTeBP AT H o My ST g HRAEPRA A Argmebied e o ¢
acid nol eqid &t (RY, 7R dxBmplee FeMandep ALMC & HBffler JPN AR GeRd lPissidn BsBnsOr

unlinked to_killed adenovirus al one, for exanglwg see Curiel (1992) Hum Gene
20 Ther 3Usipe-nagie foy; thejagtaplgepresrion ednAcadepic Bresnptae Lisgo,ipndamdinston, gj ol

Chem 264: m%%&@%?ég?ﬂé-I:’l%l)&?bl,c't‘(ﬁ:bﬁtp,a@?&).@E&C%C%Maﬂﬁgi%n y ﬂlc’i)ﬂ&rrégg i of

DNA coat ed | at ex t'ernati ve i ecul

t he nucl ei caci
encaps 05 aremlatory séqueneessuchnas entiagnsensi prothoters ribescamaiiinding sitep@nd tet@itBion
W94/ 23697 4 nd EP- , (;24).; 1-11585. i gen
may be i nt frgg%g%g]]efsﬁtagd ?’ hgng‘%sffa%{h %%%3%336%?}}%% ’a%‘ié‘tem%r%%ﬁé?dlh %D%‘greég?@}ét he
met hod otoding segdedeiiopropariyotraserivedjand translatedhe ani mal s may be i mmuni sed
with the purified antigen or antigens intrasplenically, intravenously,

i nt raper i Aleaatively, thehuceieracil hyle@ile may be in the form polycationic condensed DNA

linked or unlinked to killed adenovirus alone, for example see Curiel (1992) Hum Gene
20 Ther 3:147-154, or ligand linked DNA, for example see Wu (1989) J Biol Chem
264:16985-16987. The nucleic acid molecule may also be in the form of DNA coated latex

beads. Alternatively, the nucleic acid molecule may be encapsulated in liposomes as
described, for example, in W095/13796, W094/23697, W091/14445 and EP-524,968. SA
91(24):11581-11585.

25 Antigen may be introduced into the animal by any suitable means. Preferably, the method
of introduction involves injection. The animals may be immunised with the purified
antigen or antigens intrasplenically, intravenously, intraperitoneally, intradermally or
subcutaneously or by any other suitable means. The animals may be immunised with the
purified antigen or antigens via more than one of these routes. For example, some of the

30 purified antigen or antigens may be injected intraperitoneally and the rest subcutaneously.

The means of injection will depend on the antigen or antigens being injected. For example,



subcut aneously or by any other suitable nmeans. The ani mal s nmdy GeroparI2006ed
with the purified antigen or antigens via nore than one of these routes.
For exanple, sone of the 30 purified antigen or antigens nay be injected

i ntraperitopgabbiwsand the rest subcutaneously. The neans .0 ion wll
depend on the antigen or antigens being injected. For exar%’%t”e(lf&’%%%OBER
2006 WD 03/089471 PCT/ @B03/01684 6 iPtthe case of injection with a nucleic
acid nol ecul e a hand-hel d gene transfer_particle gun, as described in US

5, 149, 6551kthf c35 of §¥ertion Wil anucleqreidymelesple akandtheld eere frapsfer parfiple sdBse of a

pr ot ei NACLONScABMIIREIR 5,1 456 93Q5E bOhise IS thjPite 3he2 Hetdl Fbiehed er abl y be in the
range of between 0.01 and 1000 mcrograns. 5 Preferably, the nethod of the

i nvention i 3 e Vi i WM a
boost er _dBCae gpsedfs prifind{l BBl (¢ fite Of caHRRLK ohll pror@Rbli M) e
ani mal pr range bHbatweenr k@ bawt 4000 imicthegragst | body- produci ng cells. The aninmal s
may be given a booster 1-365 days after the first injection. Preferably,

t he ani SraPefaalsdy bthe sheitiod of she2ivertionme®mptidesPthe fadditiohsl, stéfhef supplying did on
protocol s used i.n the thodol o of .1h resent i,nventi.on ., are.shqrt where
or et hanaiiar il RosE e et OF 1R PR MBHE N i PosRe it g

i munodonhdial prid t8fteE AlRbyery bh@e ntibRlygnrbdRing cells. MHeNinER4ls Wal e B¥ed 2 han one
antigen, it is injected with_a booster_of each antjgen or conbi ned booster
of nore th%ﬂﬂ%ﬂe3@4n@43@éﬁef Shegfisst ndgqtiop. Prgferably, dhe ppimals; argpogsted 4 AL her

booster 5i;gdays after the initial injection with 15 spleen tissue or |ynph
nodes bei ng renoved between day 6 and day 15. Were a | onger inmunisation

pr ot oc i Lred,: - Al § Ny it 8 booster
of eacﬁé aﬁf%gﬁ&’oﬁg%%%géﬁgg@ ‘}g?d hn{;%g%% ar?o%%g ogntlge%n§¥4v§§t§dgl after

t he fir st areishprothieonmore than tohe astigends usedsia wedeorto lpyavpit anecatigdycbsrgmiroved on
day 26. | mmuni sati.on he. animal. may be. carried, o Wi th or wthout

ohar maceutbanoi drcterDy’ RYPE s Bimal s SRR GrL W pitce g opB gl o ¢
et gbol i Zlﬁds £ﬁjé‘dt| ef?l_niﬁ’itﬁﬁ ngeﬁersdfléﬁb}ﬁ@ﬁ@élﬂbﬁédhﬂ]inngﬁbﬁsm ithi@iSo e neR@ti FérﬁCti c
acids, polyglycolic acids, polynerjc anino acids, am no acid. copolymers,
lipid aggP a%é%er(%ﬁéﬁta@emmaage & hooster  dayniler theigghal H’é‘?ﬁt‘i‘ﬂ?@’lé!rus

parti- 1€l gfleeniiGhle 6ATYnhH SodRl Beike kdmdRaWetvetn (dBP $0mATdaPrigl Waere £ Kddghy i N t he

art. Additionally, these carriers may function as immunostinulating agents
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Immunisation of the animal may be carried out with or without pharmaceutical carriers.
20 Suitable carriers are typically large, slowly metabolized macromolecules such as proteins,
polysaccharides, polylactic acids, polyglycolic acids, polymeric amino acids, amino acid
copolymers, lipid aggregates (such as oil droplets or liposomes), and inactive virus parti-
cles. Such carriers are well known to those of ordinary skill in the art. Additionally, these
carriers may function as immunostimulating agents (“adjuvants™). Immunisation of the
25 animal may be carried out with or without adjuvants in addition to the pharmaceutical

carriers.

Preferred adjuvants to enhance effectiveness of the composition include, but are not
limited to: (1) aluminium salts (alum), such as aluminium hydroxide, aluminium
phosphate, aluminium sulfate, etc; (2) oil-in-water emulsion formulations (with or without
30 other specific immunostimulating agents such as muramyl peptides (see below) or bacteriat
cell wall components), such as for example (a) MF59™ (W090/14837; Chapter 10 in

Vaccine design: the subunit and adjuvant approach, eds. Powell & Newman, Plenum Press
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and WO98/52581) ie. containing at least one CG dinucleotide, with 5-methylcytosine

optionally being used in place of cytosine; (9) a polyoxyethylene ether or a
polyoxyethylene ester e.g. W099/52549; (10) a polyoxyethylene sorbitan ester surfactant
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T cells a T 2 DERUAAIP - producing cell's for use in the

i nvention may be recovered by renoval of any suitable cellular conponents

of thelg mmeamtlsmytp@awﬁgecammm irPhefigvealby inchitlei B @eNs, Or e€liscinag cel | s
are recovered fraomthe ani nal renpval of the_ spl een, Iyrrph nodes or bone

mar r ow or Ste8reel %@eﬁeh@?t@@fly-mﬂ#egleg (e8ls 198 use iyitbe deventiommay bs TSqavgted byel |
suspensi opRAGEOLE hikd fsﬁﬁabﬁ eahﬁﬁr &m smgr%mﬁéi uﬁﬁxﬁfa@gyﬁéiﬂ Qe highaRNY

suitable neans. Preferably, spleen tissue, nodes or bone marrow
renoved fPwsfaratily antibady-prodneing seldke mdrepcmemdafrgmr@t @nied] | bysiespoas obtheby
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be rermve‘?fl? he C€ suspensron ypo onic Tysi's t he
i mor tH i gingle cell lsusbermansm@ndfngad step bsbemeoﬁletbcﬁd bihtke imvehtish vih ah:hﬁntab}ée ntion

is 20 a hybrid Ilne uc tic fusion of the cells .in the
T gl e cotpans, Bty spised tsgir BAEPICRIAS OF Bl SaraT ¢sthovei fiphe tecpmimel

suspensi OﬁkeQérﬁlefeHSﬁlG d $ingl¥ BIPHBp&iRioh Dy Whdchardcal ldisHREeR or Ba3HaAtie digediiony el ona
cells which nmay be used %cl udep%%Z SI and_NSO = Preferably gﬁe f usogen

is PEG awithpraicases. Redrsellsgprydie remeved faam hesll (szspmmvpetonw lysis.1990) .
Preferably, the immortalized cell line specified in step c¢) of the method of the invention is

20 a hybridoma cell line produced by somatic fusion of the cells in the single cell suspension
to myeloma cells. Cells in the single cell suspension are fused to myeloma cells with a
fusogen. Examples of myeloma cells which may be used include SP2, NS1 and NSO.
Preferably, the fusogen is PEG, a virus or a method of electrofusion (Zimmermann et al.
1990).

25 The hybridoma cells produced by the fusion of the single cell suspension with the
myeloma cells should be cultured. Preferably, the hybridoma cells are initially cultured in a
selective media, such as Azaserine hypoxanthine or Hypoxanthine aminopterin thymidine,
and are then transferred to a non-selective media. Preferably, the hybridoma cells are
cultured on selective media for 7 days and are then transferred to a non-selective media for

30 3 days. This ensures that the growth rate of the cells increases prior to the screening step.

Preferably, the steps involved in hybridoma production are conducted robotically in order
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may be 15véNch@ apdidatgantigegibas beeapochased-tj on on the protein chip, preferably
at a predeterm ned position. Each position on the protein chip nmay thus
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di fferent I'gen being displayed I n eac or co n some cases, it
may be desiifiabhbsatigeavias bdesnintrhducadiin®l theasnitmek reachpunifisd chntigenh mmayr ke t han

one purifi.ed antige 20 tao..have a different chip for each antjgen. A
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may be prepared sinply tﬁ/
desirable, even when the animal has been immunised with more than one purified antigen,

20 to have a different chip for each antigen. A protein chip may have a large number, such as

between 1 and 1000 purified antigens, anchored at predetermined positions on a chip.

Any type of protein chip known in the art may be used in the method of invention. For
example, the protein chip may be a glass slide to which the purified antigen or antigens are
anchored. Where only one antigen is being tested, such a slide may be prepared simply by
25 coating glass microscope slides with aminosilane (Ansorge, Faulstich), adding an antigen-
containing solution to the slide and drying. Slides coated with aminosilane may be
obtained from Telechem and Pierce for coating with the purified antigen. Preferably, such

a glass slide may be coated with (6-aminohexil) aminosilane.

Other types of protein chips which may be used in the method of the invention include a
30 3D gel pad (Arkenov et al, 2000) and microwell chips. As will be apparent to the skilled
reader, types of protein chips that have not yet been conceived but which are devised in the

future may well prove to be suitable for use in accordance with the present invention.
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anti bodies wll_ _bind_and the binding etected as described bel ow.
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prot ei n i tdstecfion arﬁl ifadsticmaif e manoclondl aatibddyagaiest thay prcztahe’dmhmax)beimﬂm talised
cell Ii nes ‘g 3_{1 anti bodi es, the supernatant fromthe imortalised
cell linek FP“T s spott ed onto the protein chip or protein chips

at defi ons on chi p. 0 of supernatants i ref erably
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super nat arkeleshgm tpinsh Brefrdatly the)supstriatpats spattechente Hiepprotein chip or proteln chips
20 contain glycerol to minimise drying and fixing of the antibodies on the slide. For example,

0 to 99.9% glycerol may be used. The chip is then washed to remove any unbound
supernatant. At this stage, any monoclonal antibody produced by the immortalized cell line

and hence in the supernatant may be bound to an antigen on the chip.

By using different elution conditions, the method allows the approximate quantification of

25 the binding affinity of the monoclonal antibody for its binding partner. Elution agents that
may be used include chaotropic agents such as guanidine hydrochloride or urea at
concentrations between 10 pmolar and 8 molar or ethylene glycol in an aqueous solution
of 0.01% to 100% w/v. Elutions may also be carried out using aqueous or non-aqueous
solutions of glycine at concentrations of between 0.0lmolar and a saturated solution

30 (preferably 200mM), at a pH of between pH9 and pH1, preferably pH3.2. High pH elutions
may be carried out using aqueous or mon aqueous solutions of triethylamine between
1pmolar and a saturated solution, preferably 100mM, at a pH of between pH8 and pH13,
preferably pH 11.5.
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agents suchyass@ean di ne hydrochl oride or urea at concentrations between 10
pmol ar and 8 nol ar or ethyl ene glycol in an aqueous sol uti¥ST/CRA/0868104 t o
100% w' v. Elutions may al so be carriedlbut using agueous or non-agueous
solutions of glycine at concentrations of between 0.01 nolar and a saturated
sol uti on 3Weq g off the aisthod 2 0hdVinvertionsinpéivess selpetiowe efia piiGioghodal pdtibodyr thher abl y

pH3. 2. High pH &l utj.ons carri.ed out using.aq or_.non, .aqueous
Cor ut ons TR Rie bt pre bt ¥eb pRis i o BEMER dPebie B e

pr ef er abl ymadRénhicht will Hihd fto Bgiumé eofddforah dntiddy3and [inditse al Yraskhctl. 5. 17
OCTOBER 2Q06 03/ 089471 PCI/ GBO%%(: 684 11 Step e) .of the nethod of the
i nvent i on FrFFEPYe dhegprkes is debelled Withonlbelomeh ann prryapte 1pa dluorsseras labsl ¢ he
anti gens RuQTREAQ! it prdsBAc 1§ b&Bett &P FBPEBhR, the MBS IhA beIhbiled PHAdn 25 DY
adding a nmarker i'ch w Il bind to bound nonoclonal antibody and I ndicate
i ts presersdabelled prbteina® Broteithd omprdtein G may holabelted with & fluotesdont labelshchas an

enzymati c Qr~Jl . I hat _enabl [ e t det ect ed.
For ex arrplag,c}{gh%%rg? E‘%‘E}“%ié@&’g& r%ﬁ%’e@loégrogg%ﬁapﬁ;}eq%breﬁ%g%gﬁhla%dc %%7’6'?%% n G
Prot ei n A latiel puch & biofth,nthy pbetcabef] Which \whil be alefebted rbgsibe rtindigdbef 1sbelidd as Cy3

or CyS. Alternatively, protein A or protein G my be |labelled with an
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antibody having a different isotype specificity has a different label, and detecting the

presence of said labels. This method enables the simultaneous detection of the monoclonal
20 antibody and determination of its isotype.

It will be appreciated that the method may employ as many different isotype-specific anti-
immunoglobulin antibodies, each with a different label, as there are antibody isotypes in
the animal which has been immunised. For example, if a mammal, such as a mouse, has
been injected with an antigen, the step of detecting and isotyping monoclonal antibodies
25 bound to the antigen may comprise adding an anti-IgA antibody labelled with a first label,
and/or an anti-IgD antibody labelled with a second label, and/or an anti-IgE antibody
labelled with a third label, and/or an anti-IgG1 antibody labelled with a fourth label, and/or
an anti-IgG2a antibody labelled with a fifth label, and/or an anti-IgG2b antibody labelled
with a sixth label, and/or an anti-IgG3 antibody labelled with a seventh label, and/or an
30 anti-IgG4 antibody labelled with a eighth label, and/or an anti-IgM antibody labelled with
a ninth label. Alternatively, the step of detecting and isotyping monoclonal antibodies
bound to the antigen may comprise adding isotype-specific anti-immunoglobulin
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monocl| onallabe#t i bodi es bound to the anti gen may conprise addi ng
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scanni i FFEmer peamingmay be catriednub witkchetweengl and flasesnangscomBinationsighe wi t h
a CenePi x : HIXE Ip, vk s%ggsa- 0 or
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and conbi neuliiph Sluofesceni labelssis tearrisd aiyit sinniltaneniusly zdlthonglo it may be shusied loubr escent
| abel s. Pref eerﬁ@Iyy, visualisation of rmultiple fluorescent |abels is carried
out si mul t§HE8 y although it may be carried out sequentially. |Images nmay

be obtai ned and anal ysed usi.n opriate software such a e ePix Pro
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Ansor gdp Goftwara(Axoh Idfntehts| SA0) Chiskippéresoftivareo(Sthvage®, ARSOigE) driBdca he
detection of a nA?cI onal antibody is reliable, the screening nethod

pr ef er abl }%P@% QSeft¥ae- controi s. For exanple, in the case of a protein
chip coated with one antigen, not aonly wi|l the_supernatants from_the

i mmor t al | ZBPTEEIY epsuRthab thedeiertion of gymenoslonal abigody 15 Frbable, BAsrsFning
spotted onhGnéd freRisHiF eMplods Raltdtls Rtr¥hs! For example, in the case of a protein chip

coated with one antigen, not only will the supernatants from the immortalized cell lines

20 produced by the method of the invention be spotted onto the protein chip but so will

positive and negative controls.

Positive controls may be in the form of previously tested monoclonal antibodies or
commercially available polyclonals. Alternatively, positive controls may consist of diluted
or undiluted serum previously collected from the immunized mouse either a suitable period
25 after the boost or at the moment the animal is sacrificed for the collection of the source of

B-cells.

Negative controls may be in the form of mock supernatants at defined positions. Another
level of control is determined by the fact that each supernatant is screened against several
antigens. Signals obtained against only one antigen are considered to be potential positive

30 monoclonal antibody containing supernatants.
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previously tested nonoclonal antibodies or commercially avail able
polyclonals. Alternatively, positive controls may consist of diluted or
‘undi | ut ed swug)o? gviously collected fromthe inmunized nouse either a

sui tabl e perio B7after the boost or at the nonent the arfGTGBISI&Acrificed
for the collection of the source of BiXxells. Negative controls may be in
the form of nock supernatants at defined positions. Another |evel of
control i Positvesigiaiesh thy ptdiein thiptcah hatraced backstopgrartivibn iminsrtalised eslEltheagai nst

o be-pot SRR W gnprdbial aohn B P RaRe AR Ry L & o4 g elipR shdieant <. 17
OCTOBER 2ifontiHOF Q¥ 8o REROCHOBE :kfHBdicd Men®Réd dah MiRnTe@aiile ofin t e

protein chip can be traced back to a particular imortalised cell |ine

enabl i ng WRSHGRAAhATRl: ofiBBCbhataRtchertion OF B AAHRRG 9 iBduAOLF cRml, Of the

met hod of the invention. Further characterisation o e anti bodi'es

i dent i f§ ethecfurthertstap W aleteaminingithe gpecifioity tof ghesmemnclanal anfibadienidentified: Rerr
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10 scah0f geani fos its precificityi The bipdimgispeficity andeadfinity pf the apenoglonal fintibodi¢s t he
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Accordi ng ta a.f raéher enbodi nent of the first aspect of the invention,
there is pfo8vH OV%5 nethod for producing an imortalised cell |ine that

produces nonocl on ntihody of _interest, sajd, nethod conprisi, t he
steps of: rt‘b&ffle{'ﬁf‘d e&’?")&%‘&é’{o ﬁeﬁe%ﬁ%nea'a?fgt\i%m"?@tm Fbr‘?feo‘sé’FP"é‘%%r?al : b)
r ecoven s Ngneiyd f_@pgmaéﬁgltaaiiﬁﬁa&@héea dellafReSBAtCpradiceR h rAdHdcloBRIdRkbE, bhese

cells into a single ce suspensi on; 20 c) generating an imortalized cell
li ne fromigigiest, sidygeibod spmprisingibasiephef: d) screeni ng the supernatant of said

I mort al | 2¢dinGEddcing! f fealihk 3hdi datPLfRoER Ml Midfy; Wi ch

b) recovering antibody-producing cells from said animal and rendering these cells into a

single cell suspension;
20 c) generating an immortalized cell line from said single cell suspension;
d) screening the supematant of said immortalized cell line against a protein chip on which
the candidate antigen is displayed; and
e) selecting as said immortalised cell line, that which produces a supernatant containing

an antibody that binds to said candidate antigen.

25 Immortalised cell lines produced by such a method are of immense utility in the generation
of antibodies with tailored specificities.

According to a particular embodiment of the first aspect of the invention, there is provided
a high-throughput method for producing a plurality of monoclonal antibodies, each of
which binds to a different candidate antigen, comprising the steps of:

30 a) introducing a plurality of candidate antigens into an animal;

b) recovering antibody-producing cells from said animal and rendering these cells into a

single cell suspension;



the candi date antigen is displayed;, and e) selecting as said 17 Q@fdser 3605

cell line, that which produces a supernatant containing an antibody that

binds to said candidate antigen. 25 Imortalised cell lines produced by such
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Thi s pr ovitatemtihodiesiisinnore eficiend wad etpeacowate tharethg uisoof eonventivpalassiys wid ch do

not di scl gse.si fgul tagl%gys get ection and isotyping of nonoclonal antibodies.
% € an

Accordi ng TPPUS SEBH aspeé%en()f the invention, there is provided a

ronocl qualy ALhROLen 2 oA Gfalpet RGP Lolrtdioisb S b mordord™ ot O

antibodies, as described above. This provides an additional advantage over the prior art

methods which do not disclose simultaneous detection and isotyping of monoclonal

antibodies.

According to a second aspect of the invention, there is provided a monoclonal antibody
20 produced by a method of the invention. The invention may also be used to generate a bank
of antibodies, for example, with specificities encompassing an entire organismic proteome.

Such a bank of antibodies represents a further aspect of the invention.

According to a third aspect of the invention, there is provided an immortalized cell line,
preferably a hybridoma cell line, which produces a monoclonal antibody according to the
25 second aspect of the invention. This aspect of the invention also includes a bank of
immortalized cell lines, preferably a bank of hybridoma cell lines. The invention may also
be used to generate a bank of hybridoma cell lines, for example, that produce antibodies

encompassing an entire organismic proteome.

According to a fourth aspect of the invention, there is provided a method for producing a
30 plurality of monoclonal antibodies, each of which binds to a different purified candidate

antigen, comprising introducing a plurality of purified candidate antigens into an animal.
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20 that bind to the antigens and preferably isolating these and/or the immortalized cell lines

that produce the monoclonal antibodies. Suitable procedures for generating the
immortalized cell lines and subsequent screening of the supernatants are the same as those
described in above in connection with the method of the first aspect of the invention. In
particular, the step of detecting the monoclonal antibodies may involve simultaneous
25 detection of the monoclonal antibodies and determination of this isotype, as described
above. In addition, the method may comprise further characterisation of the monoclonal

antibodies, as described above.

The invention also provides a monoclonal antibody produced by a method of this aspect of
the invention. Again, this aspect of the invention may be used to generate a bank of
30 antibodies, for example, encompassing antibodies with specificity for protein in an entire
organismic proteome. Such a bank of antibodies represents a further aspect of the

invention.
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According to a sixth aspect of the invention, anti-anti-idiotype antibodies may be generated
20 that bind to an anti-idiotype antibody produced according to the fifth aspect of the

invention. Such anti-anti-idiotype antibodies may be produced by employing the method of
the first aspect of the invention or the fourth aspect of the invention using an anti-idiotype
antibody as described above as the purified candidate antigen. This aspect of the invention
thus provides a method of producing an anti-anti-idiotype antibody that binds to an anti-
25 idiotype antibody generated according to the fifth aspect of the invention, the method
comprising using an anti-idiotype antibody as described above as a purified candidate

antigen in a method of the first aspect of the invention or the fourth aspect of the invention.

Various aspects and embodiments of the present invention will now be described in more
detail by way of example. It will be appreciated that modification of detail may be made
30 without departing from the scope of the invention.
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singl e pobY tElJeAs(MepinBY 4P iaﬂémw Pk dombindigepto B3 apyigen {Figuren Ak Then j s

shown. Fi gitieround CATRSHKS SWChH FEaRd 5B DAILIngR dositilve E@e,rﬂa&h?ﬂéﬁdﬂed@fchiﬂ
culture supernatants screened by ELISA (a) or by chip analysis (o) for

bi ndi nd> t anakesisoenddB.I8A s ghown( Fi gure 5A). The background val ues are shown in
Figure 5B. A nunber of positive supernatants identified by chip analysis
and/ or ELF@areay: €osipavipen aigomirihutien 1©:totaonisasiiys(@r aficuliwn swiematantascresnedt al

intensityyl %19k @bl by EnfUREHIRIEN S SRS RS Reto4/95 antigen (Figure 5A). The

background values are shown in Figure 5B. A number of positive supernatants identified

-

by chip analysis and/or ELISA are shown.

20 Figure 6: Comparison of contribution to total intensity (%) of culture supernatants screened
by ELISA (m) or by chip analysis (0) for binding to Ket94/95 antigen (Figure 6A). The
background values are shown in Figure 6B. No positive supernatants were identified by
either ELISA or chip analysis.

25 Examples
Example 1: Immunization with 10 protein antigens

Immunization

An 8-week old female Balb/c mouse was injected intrasplenically with 10 pg of each of 10

protein antigens in 100p1 phosphate buffered saline (PBS). On the third day following (day
30 3) the mouse was injected intraperitoneally with lug of each of the same 10 protein

antigens in 100ul PBS. On day 5, the same mouse was injected intravenously with 0.1pg



by "ELI SA (a) or by chip analysis (0) for binding to Ket94/9513Qd¢usseRr F00gur e
6A). The background values are shown in Figure 6B. No positive supernatants
were identified by either ELISA or chip analysis. 25 Exanples Exanple 1:

| nruni zat i owowslobps30 protein antigens |rmmunization An 8- ld femal e

Bal b/ c nouse was injected intraspienically with 10 g of e\é\gﬁbggmfﬂ““pr ot ei n

antigens in 1001 phosphate buffered sald ne (PBS). 01 the third day foll ow ng
(day 30 3%) t he npuse was i njected |ntraper|toneally with_ |ug of each of the
same 10 pPbewsbrofathe; gmgs!q protayp antigeps;, OmPay,§ the mayse y&ﬁéﬁﬂlﬁég%cwwal nj ect ed

| Nt T avenoyyifatint Bnd e spiber vl ;ﬁﬁoéone‘é’@d Ot Bl PCMGRAS % 4sb )1/8 of

each of the sane 10 protein antigens. 8 the nouse was kil

cervi cal Midpino(MVIEdK Iafedfmh@lwselan)renoved and collected into DuI becco's
Modi fied Eagle's Medium (DVEM Life Technologies Inc.). Fusion 5 Al steps
are perfoFmsidnunder sterile or asepti c conditions in a |l amnar flow hood.

irer upt? okt Prapied b fedh 57 Fate soniBEE Ba FerPir A5 BB R ensi on
was filtegglder Whdredd&edintbarsiplaledi sxﬁ?éﬂsibﬂ'byhﬁéé}ﬁﬁiéﬁl di ?m(rB&thaéxﬁﬂﬂ)

t hrough a 70m nyl on cel |l strainer (BD Falcon) and transterred to the
robotic sfestedrend gl aS%B’&?fa%C@P%/ slidgmy hﬁ/@rsawomuw%ﬁltﬁa? e ragS

cul tured zsj‘mhi ( At al

bovi ne sefrcﬁl?n Igéﬁ?one i ned%l&qgﬂnﬁ%n %%#eﬁ%iﬁ%ag&n?%nd

t he day otratdferddits tlerobsticsystemnsferred to HWO0/ HCF/ 2xOPI (HM20 cont ai ni ng
10% Hybri doma Cd oni ng Factor (Origen) and 2%0Pl cl oning supplenent (Signma))

for da'lt3 10 eSg]BarﬂHQ 3120 rmygﬂoxﬁ& ﬁlsidnhmrﬁa%sC@Zf (f(t)cw&at c\‘gﬂwreﬂ&'oﬂ' iiive iays @ﬁdﬁ'c‘o wer e )
read by a_bar cqde 50m. Fal con tu o.the _rotor by
the RoMa fsiAngn 35 @&‘4’?@? é&g‘&?ﬂ g}%‘t@ﬁ@@f‘é@ﬁh yc%‘?ﬁ‘hegf‘ baded
into  thediathide! BORM "GRG cih) GplObHK ARE kdaﬁ'TB? thé! DRsi¥R Swére nﬁéds?éfﬂ:‘adt@t 1009

for 10 mins at room tenperature (RT) and e rotor extracte romthe
cent ri f ug@IMXMECF(23OPhAEIMIQ camtipthgf 10 Hibridomao (Clening tFlaetOdengg@eamdas 20

Sor- Red” CaVORGlopiranlppERer i) O 165 e aet e SR a0 Lo

S0m angl tIJP]g b%rugo%e(s) r\];v%?e read by a bar code reader and the 50ml Falcon tube loaded into the

rotor by the RoMa arm on the genesis Freedom system (Tecan). The rotor was loaded into
the centrifuge through the workdeck.

The tube was centrifuged at 100g for 10 mins at room temperature (RT) and the rotor
extracted from the centrifuge. The tube was extracted from the rotor and the bar code was
20 again read to distinguish from the balance tube. Cells were resuspended in 5ml Red Cell
Lysis Buffer (Sigma) for 9 minutes at RT. HM20 was added to 50ml and the tube once
again centrifuged for 10 min at RT with no brake. The supernatant solution was aspirated
to waste and the cells resuspended in DMEM preheated to 37°C. Cells were washed twice
more by steps of centrifugation and resuspension. 50pl of cell suspension were robotically
25 pipetted to a 1.5ml microcentrifuge tube. Cells were counted using a haemocytometer

counting chamber.

Simultaneously the SP2 cells were washed three times in a similar fashion and a similar

aliquot (50p1) “handed off” to a 1.5 ml tube for haemocytometric counting. SP2 myelomas

and spleen cells were mixed at a ratio of 1:5 (SP2:Spleen) and again centrifuged at 100g
30 for 10 min with no brake.



again centrifuged for 10 mn at RT with no brake. The super nay QiTGsEREOG"
was aspirated to waste and the cells resuspended in DVEM preheated to 37C
Cells were washed twice nore by steps of centrifugation and resuspensi on.
501 of cel | wouspesasi on were robotically 25 pipetted to a ngb B63/0

m crocentrifuge tube. Cells were counted using a haenocytone GPOSUE Nt i ng

chanber. Sinultaneously the SP2 cells {#re washed three times in a sinilar

fashi i i | liquot (501) “handed off' t .5 be f
nacrocyt ofBt reereetselon b8 erehh s fn vepteced Kifdessasol{Snt o
ratio of Zpdy GEPES G?Rbc&%oﬁgﬁhtano%Hérﬁibﬂ%@-}éﬁte&Qp97°63q'a§ bbotidallyf N W th

no brake. 17 OCTOBER 2006 WD 03/089471 PCT/'GB03/01684 19 The supernat ant
sol uti on pipsttehsmeahly aslpprogessivetyoowadt miramithRotatomgt 45(rpinyeoh Tesheké ' 50%

HEPES ( PEG ,Roghe | ar Bi ochenic ~-heated to.37 rooboti cal |
ottt S Ianag) & sRhetyes BRhE o RS GRE il bR BoricB i o
Te-shaks apiEcasit dafie Agiftfion! PmEBSDMEM VWaB sitittip dddelitReC Phid REG Ciwitir e was

incubated for 1 min 5 at 37C with gentle a%lt_atl on. | m of DMEM was
si m | ar| y siwibhe @gitation. Theromxture WaGngnbated for fithiarat 3GPE atithogentiFhagitationt dr e was

i ncubat ed .f gr 1 7C wi,th gentl.e. agitation further |.m. of M was
robot i cal %ﬂéﬁ’g}’gpgh "fﬁsﬁ(’tﬁ’fm%g'c‘iﬁe? ﬂgﬁén'ﬂneatgaﬁ g@tﬂ&ﬁntg%%gﬂ%m t ed
simlarly ifcabatad §iﬁﬁl§aﬂfl fFord fakth& mikifleS7dls FIMAR20MRER rétvticillyCalded odstdrgipver 3
mn at 37C with gentle agitation. The Tube was then spun at 90g for 5 mn

wi th braket 37 6ewith gentisergitationnddie Jaibe veas dapntspunat Qe fond minewisle brake. The

resus ded in. 20ml of .HVRO/ HCF OPI/ Q/ [ OPlL_pl,us 10% seki ne
Hypoxgﬁ{)]hl‘wpeer?%? g‘r’f'ﬁ“)‘. 11pea%g:iontloca a%%ubaglﬁmétsgg/gé’gﬁégﬁ A eg\d%d?] e§¢%€of’£

wor kdeck #IMR20/HEFORIY AHHM0/HEEF/OPE plus 19% Avasering Hypetaxhily/(Se@as). of the 8

w de-bore pipette tips of the liquid handling armof the robot. 2001 of the
cel | sl ur e wasicilabe Wapaidieplatedt 6h BRaGbboveVdrkdrck and® thevWst-fidR@ehkmp! at e

15 (Grei ner Masterb] oc&. The deep-wel |, e en robgtically

pl at, t hen

Lranst er r &8s EPiER(eoR S oiF SpVSBHOTeBPRI RS Of %ﬁé@%@&dm 8e 1 thenesi s
wor k- deck :aRfl 108gChfaRe SelPQMELRadthad fipk@dih@leactowbll b 96-Waf ddp well pldid €
96-wel | tissue culture plates. The post-fusion m xture was then robotically
pl at ed 1dufGreines Megteddoeldl | sterile plates 20 (Nunc) sourced from a carousel
attached and integrated to the robot at 1001d/well and robotically
t r ansf er r ddietdeerrmell mlatg veas dben3mbpticaby eansferred toha TehboCHpwel mipsting rabot
| thﬁg;fgf‘i‘mé‘éréie%? Ghito tht YehSsidFbrk-RtL i uldd 2 LSRR Ihlte £ONEA'RE hedl2d Ne

sterile 96-well tissue culture plates.

The post-fusion mixture was then robotically plated out into 20 96-well sterile plates
20 (Nunc) sourced from a carousel attached and integrated to the robot at 100ul/well and
robotically transferred to an integrated 37°C incubator with 10% CO; through the

integrated airlock. Plates were stored in a carousel contained with the incubator.
Cell Culture

On the third day following the fusion cells were robotically transported from the incubator
25 to the work deck and a further 100pl HM20/HCF/OPI/AH was robotically added. The

plates were then robotically returned to the incubator.

On day 7 the plates were once again similarly transported from incubator to work deck and
200pl/well of culture supernates was aspirated to waste and replaced with 150l fresh
HM20/HCF.



Cell Culture On the third day follow ng the fusion cells wer&7 Oxh@BERA006
transported fromthe incubator 25 to the work deck and a further 100l
HVRQ HCF/ OPI / AH was robotically added. The plates were then robotically
returned towble/ssacubator. On day 7 the plates were once aﬂ?’ta &;Img‘l | arly
transported fromincubator to work deck and 2000well of c ure stijer nat es
was aspirated to waste and repl aced wi4h 1500 fresh HWRQ HCF. 17 OCTOBER
2006 WD 03/089471 PCT/ GBO3/01684 20 On day 11 the plates were_again
robot i cal P9 dayaisihs rlaes weretagainpbrucaly krapsperisdjo dhe work drgk and\3 Qngc@ﬁ | ect ed
from eachg (W e C(D I t Panafe pl ates
supplied t‘gﬁhhtee wor éﬁagggggﬁa&ggr‘]gi}se)&m%q%?% %’?ig& decan ﬁed\ﬁ@b%m

M cr oar r aye8 plates sipujie toihie moslideclnby & ozbesd! plhtzstackdri(fiemn ag)e hom)geneousl y
coated with purified antigen by dropping 401 of ddH2O containing 1-5 g of
ant i gen aMicwavenyisocgemingh a 22*60mm coverslip for 60mn in a hum d chanber
at RT. Coated slides were rinsed briefly in PBS and bl ocked for 60" in 5%
m | k i 5 PBSind}ildté cd’ambglasst {igles v\méléndmbgesnedﬁldly icoat&BSvithT perifiddi astigerrty t hen
dried by gentrify o] 0" at . 2000 rp Cul ture super natants were
consol | dateapEise: c\ﬂgpé priginane gs’% Hg o4 Bilpanad e9VSHER W 2 BABRmIOl ¢ ur e

super nat agyr. ﬁ“@rd?fnhﬂ?ﬁgh ShidHh@bdrat Rift 0 three identical antigen-coated

slides at a nS|ty of 9600 spots per chip and a spot size of 120musing a

GeneMachi j &P re

ncubat od raed S e phtd g haHs Bid Bed (PG SoREHACH PESPEINE]

PBS- 0. 1% Tween) tldaB&ashed @0 107 irCYBScEg clgps weregbent drimit by oansfegityps; d@ei fi c and
Cy5 Coi;é 2@9 ed goat anti-nouse IgMspecific antibodies were diluted 1:1000

|n PBS d™and applied uniformy to the 20 chi ps and covered with 22x60

nun cover and i ncubat ed hu ha for hi ps
were then i@rﬁéapezn weﬁerfoﬁ%‘%‘i}at %“ﬁ] %f ﬂbp&g(é %r % The
chi ps wergbdt.i ed by centrifugation at 2000 rpm for 10" H| t-Pi cking Chips
were scanned with a GenePi x 4000B scanner (Axon Instrunments), at a

resol uti o@yuRre supernatants were printed singularly onto three identical antigen-coated slides at a

density of 9600 spots per chip and a spot size of ~120pum using a GeneMachines OmniGrid

15 microarray printer.

The microarray chips were incubated in a humid chamber for 60°, at RT and then washed 5
x 5’ in PBS-0.1% Tween (PBST)

40l of Cy3 conjugated goat anti-mouse IgG-specific and Cy5 conjugated goat anti-mouse
IgM-specific antibodies were diluted 1:1000 in PBST, mixed and applied .uniformly to the

20 chips and covered with 22x60 mm coverslips and incubated in a humid chamber, for 30’ at
RT. The chips were then washed 2 x 10’ in PBST, 2 x 10’ in PBS and 1 x 10’ in ddH;O.
The chips were dried by centrifugation at 2000 rpm for 10”.

Hit-Picking

Chips were scanned with a GenePix 4000B scanner (Axon Instruments), at a resolution of
25 10 um.pixel’. PMT voltages were 540V and 610V, for the Cy3 and Cy5 channels
respectively. Both lasers were set at 100% intensity. Each scanned chip was assigned a

fitted grid, and all spots were analysed by the GenePix Pro 3.0 (Axon Instruments).

All chips were analysed by the GenePix Pro 3.0 software and we collected, for each chip,
the information relative to the corrected intensity (I;) of each spot (Median of intensities —

30 Background), for the Cy3 and Cy5 channels. From this data, we obtained, for each chip,



25 10 um pi xel"'. PMI vol tages were 540V and 610V, for the Q43 GeEbER2006
channel s respectively. Both [asers were set at 100%intensity. Each scanned
chip was assigned a fitted grid, and all spots were anal ysed by the GenePi x
Pro 3.0 (Axwo éamsda7unents). All chips were anal ysed by the nePi x Pro 3.0
software and we collected, for each chip, the i nf or mat i onTHYCRIVE4 o t he
corrected intensity (la) of each spot %#lMedi an of intensities - 30

Background), for_the Cy3 and Cy5 channels. Fromthis data, we_ obtained, for
each chi pthé] PordipdtismR o2 0G6h WOt 0%y deovtel PemeeiRY3igensy 21 eache chammek i but i on

of each sppt to t total Corrected Intensity of each channel Y (I j 9600 I
X 100 ). Fhé. A hree I e S , and |
150 e e s s ot 2
of the dat &séet” considered as "likely to be positive" sanples the ones

t hat havetlds Waktage @ofrécted st AR Svas Wsed Birethd Gigalt dnaBSis, ofatht dafasets APl es
showi ng a value supgrior to 1, 5% Post Screening Processing Cells from

posi tive gestderaens elikelk inshsanoguiye| fim %ﬂﬁ%?ﬁl@smg@wv YHaIP Dexe pd 2

96- deeps Welrd pd¥itRics”, BNl el sapley siidwih @8l vilué Suptricttb§.596. HVRO/ HCF and r et ur ned
to the incubator for 48hrs at 37C, 5% 2. 10 1.4nl of culture each

super nat e paassekd W%@s?ifl o anot her deep well plate and the renmaining | 001
used to resusﬁen@%eoce g whi ch were then transferred to a freezing vial

contai nin % ' S 9 [ rg<e¢ to -80C
for 2hrs %gﬁgf{%ggj%g@h%?}éﬁé glgﬁei ‘g%‘uﬂ N {gc\)@g r‘f‘e ? ta%??bp%%s&eﬁr%@éé%g%%?%- was

t hen used wellrplaty ptevivusigilkRadvith LSHkeof HMROAICE and fdtirded @ tHehigodatoe fad ed
nonocl onal anti body. 15 Results: The results of mcroarray screening are
shown in BEPsaE37IC YREQ2Fi gure denonstrates that a nunber of positive
nmonocl onal anti bodi es were detected as binding to candidate antigens on the

sl i de. 16hd .4l eefnculiyer sachy superatarivgs cranpigrred e iapethee degthiwell platedand thehe
di dat N ' C i bodj.es whi ch
brnd o ¢ Franihl P00 806 rhoiSodnf o Rk Suliue MRS PR, SRCRGRE 1 ©

met hod of cbdtgining\wevs Feml bovindRnihe/@0DMSG (Siphbpdidatimkiétrred 180F @ foramec! onal
anti bodies that bind to the candi date antigens and the isotypes of those

nonocl onakndfempbae &sliquigairogen-#ogs - uliurg supsigster wardhen vigd fersvalvetioniandi ng

ELISA in S&m}ep RE _té?foa@oan%eg% eraFeBin!Pono@loHH’EP@Bo f nonocl onal anti bodies
a

identifie S binding to can ate antigens 1 n the
15 Results:

The results of microarray screening are shown in Figure 1. This Figure demonstrates that a
number of positive monoclonal antibodies were detected as binding to candidate antigens
on the slide. The green spots are 1gG monoclonal antibodies which bind to the candidate
antigens while the red spots are IgM monoclonal antibodies which bind to the candidate
20 antigens. Figure 1 thus demonstrates that the method of the invention can be used to
simultaneously identify monoclonal antibodies that bind to the candidate antigens and the

isotypes of those monoclonal antibodies.

When a comparative experiment was conducted using ELISA in the place of a protein
chip, a number of monoclonal antibodies identified as binding to candidate antigens in the
25 microarray screening were not identified as binding to candidate antigens using ELISA, as
shown in Figure 2 (see comparison of microarray results with ELISA results). A
supernatant which was found to be negative using microarray screening (Ia:0.234) was also
found to be negative using ELISA. However, of four supernatants found to be positive
using microarray screening (la: 5.18, 1.96, 3.64 and 2.02), only two were found to be
30 positive using ELISA (see Figure 2). It is important to note how the supernatants that were



25 mcroarray screening were not identified as binding to candiClatesBER2006ENS
using ELI SA, as shown in Figure 2 (see conparison of mcroarray results with
ELI SA results). A supernatant which was found to be negative using

m croarray wores@ssang (|1 a:0.234) was also found to be negal,aélg Eﬂn ELI SA.
However, of four supernatants found to be positive wusing m g 13%
screening (la: 5.18, 1.96, 3.64 and 2.82), only two were found to be 30
positive using ELI SA (see Figure 2). It is inportant to note how the

super nat af¢EatvR# A Pxpsoiresstrerp bo sctuahpog By owgeples pcrtecsd hyohe guwre?
negative ia&uidiéaxﬁ-éeé‘%d@&ﬂ%&aﬁ%ﬁ?fa?é%&hbe actual positive sanples as detected
e

by the nore accurate and sensit m croarray approach. Exanple 2:

| muni zat mgm‘ﬂiéﬁ.lm%ﬂﬁdnl ninelzﬁéﬁéo'szati on: 5 A nouse was injected with

251t g of nine antigens, 1nclud ng a fusion of the antigens B5 and
Ket 94/ 95, @m& igen being mxed with 10g CpG DNA and adsorbed onto alum
adj uvant 3 nj ect umfromPierce). Half of each antigen was admi ni stered

i ntrapetito . ugi t h e . days
| at er ngt ﬁA %ggéo#%ggﬁggdnﬁ%en %%ﬁﬁ%ﬁbﬁgeﬁgﬁg@%%o%&ﬁﬁ%ﬁ% og Sor bed
ont 0 al umaatiigeny Biitand KxkF4/95, eadhi arttigem beiag mixedswith ddug CpGalpNAI dndradedrbsd  and
hal f subcut aneously. Fiye.days after the b t,. the spleen was yenoved.
Fusi on an@®0c3iimdg ‘iva’f‘teeffﬁifé’t %‘P&%@“&hﬂc@eﬁgﬁ'&ﬁe@ﬁ @n&%@ewﬁ%ﬁms
descri bedh&ﬂ*hp%t@%ll?aﬂdhalﬁ@b%ﬁﬁéb@éi?ﬁy screening of anti bodi es agai nst B5
and Ket 94/ 95 An am nosi |l ane gl ass slides was honbgenously coated with

purified Bjemout RRPHISed0 daff 1aftd MaR R)ggtoﬁk&ih%ﬁgﬂl xRt 16E o@i‘p@ﬁd
covering wth a 22*60mm coverslip for 6 mn at roomtenperature. The sane

pr oceddP e Dhb4 apd adporhed pntidjum adiuvant, hald iof awhichgivassadminisierkd intbapsegidoncallyt v

coated w i fi 4/95. 20 The coated slides were rinsed, bl ocked,
washed anéﬁ%ﬁ#ﬁ%{bh@%m@ Tibed in Exanple 1, except that 3% BSA in PBS was

used in place %, k i n PRS t he slide. Culture supernatants
wer e consgﬂ%adé‘?;e%ée{%tl@g’oggﬂ&ﬁéﬁ%np&a Jg@%b%&s. described in Exanple | and were
printed i32;t.rinQ‘Igi{]%gig‘él nto the slide coated with B5 and the slide coated

wth Ket9 it y of around 16000 spots per chip and a spot size
of 150m ugihe gustonbhed el dultutel wetb péridinied as Aestrilbed ip Bxaingle 10 Apogent Di scoveri es) .
15 Microarray screening of antibodies against BS and Ket94/95
An aminosilane glass slides' was homogenously coated with purified BS by dropping 40pul
of ddH20 containing 5pg of purified BS and covering with a 22*60mm coverslip for 60
min at room temperature. The same procedure was used to produce an aminosilane glass

slide homogenously coated with purified Ket94/95.

20 The coated slides were rinsed, blocked, washed and dried, as described in Example 1,
except that 3% BSA in PBS was used in place of 5% milk in PBS to block the slide.

Culture supernatants were consolidated into 384 well plates, as described in Example 1 and
were printed in triplicate onto the slide coated with B5 and the slide coated with Ket94/95
at a density of around 16000 spots per chip and a spot size of ~150pum using a Microgrid II

25 610 microarray printer (ApogentDiscoveries).

The microarray chips were incubated and Cy3 conjugated goat anti-mouse IgG-specific
and Cy5 conjugated goat anti-mouse IgM-specific antibodies were applied to the chips as

described in Example 1.



The microarray chips were incubated and Cy3 conjugated goat AhOCTOBER2006

| gG specific and Cy5 conjugated goat anti-nouse i gMspecific antibodies
were applied to the chips as described in Exanple 1. 17 OCTOBER 2006 WO
03/ 089471 PEO/EB&B701684 23 Hit picking The chips were sca@nefoiiisad t he
sanme procedure as in Exanple 1. An Ave'!%ge Corrected Intensity (I a%a was

cal cul ated for each set of triplicate ture supernatants. _ Conparison of
m croarray. tcr.elﬁjrr'li ng and ELI SA 5 A conparative experinent was conducted in
whi ch each CUl'Ftre super nat ant was checked by ELISA Each culture

super nat anThe\elspsawiete dcdnbednsiny the samé proveduge 00 BxamipleBD Aor AvéfgieTZorRotednt | gen
and the presence of a nocl gnal anti hody. that bound to the antigen in the
culture su ‘?’ﬁ‘é’fgg?twﬁfg?c&%feé‘ PE cﬁé?tr? “ﬁf@ﬁ\?‘é‘ﬁi"?é‘ﬂ’&?‘aﬁﬁ%A. ne week was
required tg screen 5376 cul ture sypernatants using ELI SA, producing 5376 10
results, ofrempgrisenefmicroprrayscxerning spdbliSAst it took under 48 hours to
screen the sane 5376 culture supernatants in triplicate using a_m croarray

chip, prodiciontpatel 1o exnesEspt was copdneied iy which gachrfaltarer superaptagt Was chpeked
mcroarr aybiéi‘:{LS%%EQc}P@&[Hﬁé tdrlt |l addbld 498" ﬁgﬂ Qon@BfHing 560n! of5Rs At | gen

and 5pg of 5 was required to carry out t m croarray screening, 5g
anti gen peKet9H/9p .antigencamdtthepresend6 9f o imamclonal mntibalyrtbafhoued td the antigenaach

ELI SA platg and five ELl SA tes, were requifse creen each anti gen.

Scr eeni ng ﬁﬂ?cgﬁgiu%abfﬁﬁ'gg é%%cg?df?s%ﬁoy?ger%l%gﬁ&%ﬁy and ti me-consuni ng
that mcroarra screeni ng. The t ai ned for eac SA pl ate S
hormali Sedon Mt HESEy sfen ST iRt e aRs sSRE SLA BB Re, cach
cul t ur el upstlBRbad for chtle sepLaiat@e dinl Rirdst ait GokAthdeN4® hehrkite Scik@ theh@amsanme

cul ture supernatants obtained by, mcroarray screening were also normalised

to allow c § tapisdn tuplisateusing a YRAPATERY) ¢hip. Pradisig kil ad eesulipr e
Super nat ang e e ARG G B0R Sl SRy ARk o IS 01t he same
Cuper nat ant & 0G8AG, Sl SRR TCRRE Bl 56k BER-OASH! RS ey ok EC oy
screeni ng migoarayenteefingdpg antigereperpbyi. fn vedrast) Q6pgef mtigen vias esquiréd ot by

ant | bod] bctstridig Pk PG ELhSr JRES oRGE REHEE Kok iRl e pePh RRRR PG on

si ngl e ELI bA EllI8Ae wabchee Bighificahtly more costly and time-consuming that microarray

screening.

The data obtained for each ELISA plate was normalised to provide a percentage
contribution to total intensity for each culture supematant. The averaged replicate

20 intensities for the same culture supernatants obtained by microarray screening were also
normalised to allow comparison with the ELISA data.

When culture supernatants were screened using ELISA for monoclonal antibodies binding
BS, 53 positive supernatants were identified over five ELISA plates. Screening of the same
culture supernatants using microarray screening identified 48 positive supernatants,

25 90.57% of the supernatants identified by ELISA. Microarray screening also identified 4
novel positives that were not identified by ELISA.

When culture supernatants were screened using ELISA for monoclonal antibodies binding
Ket94/95, 15 positive supernatants were identified on a single ELISA plate. Screening of
the same culture supernatants using microarray screening identified 13 positive

30 supematants, 88.66% of the -positive supernatants identified by ELISA. Microarray
screening also identified 8 novel positives that were not identified by ELISA.
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culture supernatants obtained by microarray screening on a B5-coated slide (o). The level

20 of background noise is shown in Figure 4B and it can be seen that positive sample was

more readily detectable above the background noise using microarray screening compared
to ELISA.

Figure 5A compares the normalised values of percentage contribution to total intensity for
each culture supernatant in the ELISA plate found to contain positive supernatants that
25 bind KET94/95 (w) compared to the normalised values of percentage contribution for the
same culture supernatants obtained by microarray screening on a KET94/95-coated slide -
(D). The positive supernatants were more readily detectable above the background noise

using microarray screening compared to ELISA, as shown in Figure 5B.

Figures 6A compares the data obtained from an ELISA plate (w) in which there were no
30 positive supernatants to data obtained using microarray screening (o) of the same culture
supernatants. As shown in Figure 6B, the readings in both cases were due to background

noise.
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hi gh-t hrsoughput net hod of producing a plurality of nonocl onal antibodies,
each of ich binds to a different candi date antigen, said nethod

conpri si n\é\ﬁf’ efLps of : a) introducing at |east one purified candidate
anti gen i nkfpaficledtirelon7 By bRiogiaclict B81-38Y | body- producing cells from said
ani mal and_rendering these cells into a single cell suspension; c)
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chip on e antigens are displayed; and e) selecting
monoc!| olhl ZiandinJp8Hbenitth(200b) Naturect1d al0F-tldndi dat e anti gens. 2. The net hod of

claiml wherein sai i is a S rat.,. a  gui.nea pig or a rabbit. 3.
The et hod ?F’&P%gﬁ'?‘%&ﬁ%?‘ﬂ%“%%@éﬁvﬁﬁﬁg%ﬁe and fifty different
purified candidate antigens are introduced into the animal. 4. The met hod
of claim3 wherein between 0.001 and 1000 m crograns of each antigen is




introduced into the animal. 5. The nmethod of any one of cl ailmO¢TdOBER2006
conprising the additional step of supplying the aninmal with a booster dose
of sone or all of the antigens which were introduced into the animal prior
to the renoval of antibody-producing cells. 6. The nmethod of any one of
claims 1 to 5 wherein the antibody-producing cells are B cells, T cell or
stemcells. 7. The nethod of any one @ clains | to 6 wherein the

anti body-producing cells are recovered by renoval of spleen tissue, |ynph
nodes or ne marrow of the aninmal. 8. The nethod of any one of clains 1 to
7 wherein tH®i mortalized cell lineis a hybridoma cell line produced by
somatic fusion of the cells in the single cell suspension to nyeloma cells.
9. The nef hod hph-tAdMgRie nthdd (ﬁicpl‘ﬁdd_ciﬁgoa Blukdliey 6f Mohedlhap aAiRIdTEsCEHCR of S a

pl ain-glass slide, a 3D gel pad chip, a mcrowell chip or a cell chip. 17
OCTOBER 2006vhigybingds topiiffersntrgpdidate aptigesnidypetbpdieersprisingthe sigpeefei n t he step
of detectingyt - 4 i e Lgens further
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conpri ses addiaﬁ Hsotyge %Pec[fic anti -i mmunogl obulin anti bodies to said
protein chip, WABBIECHT SRS i i munogl obul i n anti body having a different

i sotype SquI%én%fawg AsoRaltiell e BRds floaab&did siagld celebigpérdsig; t he presence of
said | abels. 12. The nethod of any one of clains 1 to 11 further conprising
assessi ng t e ssreningthe syperngiants ofitaidhimnerializedocadl lings garine| aopiateinaehtip B dy
binds to an ant i g I =4 . rising said antigen. 13. A
met hod of iden?h?@?ﬁéﬁg&gﬁﬁﬁgﬁg%g%%#ﬁ#%ﬁﬁ%%§ﬁ2| ant i bodi es, each of which
binds to a eji§detiegmonacionad antébodits ittt hindsasaid oarididack anviggnsi si ng t he st eps
of : a) screening the supernatant of imortalised cell |ines against one or
nore protein. chips on which the candj date antigens are di spl ayed; and b)
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candi date antigens, said nethod being characterised in that said

| rmor t al | gedryeehlindd Bﬁélaﬁﬁq &eél%ﬁt?%henfefnog%tg_eéi 5 &@Hﬁ?%{ﬁ;@éﬁ% krified

anti body- producing cells that produce anti bodi es agains lurality of

anti gens.  candidate antigens are introduced into the animal.

4. The method of claim 3 wherein between 0.001 and 1000 micrograms of each antigen is

introduced into the animal.

5. The method of any one of claims 1 to 4 comprising the additional step of supplying the
animal with a booster dose of some or all of the antigens which were introduced into

the animal prior to the removal of antibody-producing cells.

6. The method of any one of claims 1 to 5 wherein the antibody-producing cells are B

cells, T cell or stem cells.

7. The method of any one of claims 1 to 6 wherein the antibody-producing cells are

recovered by removal of spleen tissue, lymph nodes or bone marrow of the animal.

8. The method of any one of claims 1 to 7 wherein the immortalized cell line is a
hybridoma cell line produced by somatic fusion of the cells in the single cell

suspension to myeloma cells.

9. The method of any one of claims 1 to 8 wherein said protein chip is a plain-glass slide,

a 3D gel pad chip, a microwell chip or a cell chip.



14. A method of producing an immortalised cell line that prdduOesoBER 2006
nonocl onal anti body of interest, said nethod conprising the steps of: a)
i ntroducing at | east one candidate antigen into an animal; b) recovering
ant i body-producing cells fromsaid aninmal and rendering these cells into a

single cell suspension; c) generating an imortalized cell line fromsaid
single cell suspension; d) screening tXe supernatant of said immrtalized
cell line against a protein chip on which the candidate antigen is

di spl ayed; d selectin Ilsed whi ch, produces a
Super nat alft G RN PEATE T g BBy © RAVRETRAE 39 Yaeleelthedpeihe gon
antibodies bound to the antigens further comprises isotyping the monoclonal

antibodies.

11. The method of claim 10 wherein said step of detecting and isotyping the monoclonal
antibodies comprises adding isotype specific anti-immunoglobulin antibodies to said
protein chip, wherein each anti-immunoglobulin antibody having a different isotype

specificity has a different label, and detecting the presence of said labels.

12. The method of any one of claims | to 11 further comprising assessing the specificity
with which each isolated monoclonal antibody binds to an antigen using a protein chip

comprising said antigen.

13. A method of identifying a plurality of monoclonal antibodies, each of which binds to a

different candidate antigen, said method comprising the steps of:

a) screening the supernatant of immortalised cell lines against one or more protein
chips on which the candidate antigens are displayed; and

b) selecting as said monoclonal antibodies, antibodies that bind to said candidate
antigens,
said method being characterised in that said immortalised cell lines are generated
from a single suspension of antibody-producing cells that produce antibodies

against a plurality of antigens.

14. A method of producing an immortalised cell line that produces a monoclonal antibody

of interest, said method comprising the steps of:

a) introducing at least one candidate antigen into an animal,

b) recovering antibody-producing cells from said animal and rendering these cells into
a single cell suspension;

c) generating an immortalized cell line from said single cell suspension;

d) screening the supernatant of said immortalized cell line against a protein chip on
which the candidate antigen is displayed; and

selecting as an immortalised cell line, that which produces a supernatant containing an

antibody that binds to said candidate antigen





