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ARYL- | SOXAZQOL- 4- YL- | M DAZOLE DERI VATI VES The present
i nvention is concerned wth

wW@eyHessexazol - 4-yl -i m dazol e derivatives of fPCTEPR0/069780

wherein RL to R3 are each i ndependently hydrogen or
hal ogen; R is hydrogen, |ower; al kyl, cycloal kyl, -(CH
2)n-0O | ovver al kyl or | ower al kyI substituted by

hydr ox R i S S)l(‘ﬁ Z)Br£ a&/ll CH 2) mt het er oar

whi ch QR OB @yT&JeIZd?rD ADYH ODY
substltuents sel ect ed fromthe group consisting of

hal ogen, cyano, nitr oSECRIEFINGIGELLS ower al koxy,

| ower al kyl sul fanyl, |ower al kyl substituted by

hal ogen, -C(O-1ower alkyl, -C(O-0O1ower alkyl,
-NHC(O-Olower alkyl or -C(O-NHR, wherein R is

| ower al kynyl or | owerrgtfXicaybsirLt ted by hal ogen,
or is -(CH 2)n cycl oal k Ei{lf (E § Izeterocyclyl -(CH

gjgé?le uefr ggers Iﬁ%?né&élnrelzkg tgrr}{ﬁh%(? p%or o%?al%%é%))lﬂmort(a&ﬁd cells
2) n- O | ower _al kyl O] owner aIk | ower al
eli‘B%ffineé‘% %I&Ib&glq%ylarp&%ﬁ“iﬁf s élﬁm% Prigy wc%esrgrlﬁ% prtibodies
, or is -(CH 2)n-O-CH 2-aryl, optionally
skyﬂb@mg high epeanycitydion gettgens of mv\élpalanu@gﬂst or is -(CH
2)n-O-CH 2-heteroaryl, optionally substituted by

hal ogen, | ower al By&ICK)GRIOMND Q@F KEHE INVENTIONd by
hal ogen, or is -(CH 2)n-NH(CH 2)o-heterocyclyl; nis

0, 1, An@bod3 dré nBtullylocc@ring ploterhs g[*ocﬁlcecﬁﬁy Wﬁﬂnlun@%/stems in
phar rraceutl cally acceptable acid addition salts

thekesd gléil hﬂ?@éﬁ?? % fe?H{l]ﬁjaté I}Qﬁlg%&h FRhAsS Aﬂfﬂf)odle )é KAthelr

conpoun I nit selectivit
CES rece ﬁrﬁgl ndi sites and. F sef ul
BBRSRVR St eroigp %?Oq-wggeﬂ ol ncond; P8 p pfensive
di sorders |ike Al zheiner's di sease. Receptors for the
NESSRRNSE ARTi ShintiBAtingriBeiPot ransni tt er, ganma- ami nobut yri c
acid (GABA), are divided into two nain classes: (1) '
GABAAr bceprarts, yeatsi chn aratirgentheragewtc t dmprodchandamed egassive
i on channel superfamly and (2) GABAB receptors, which
alnemOBoTREtSy or passive serotherapy) has been built on the antigen-binding
features of antibodies directed against both human and non-human molecules.
Passive immunotherapy consists of the administration of pharmaceutical
compositions comprising therapeutic antibodies with a defined antigen specificity
for a pathogenic molecule (a toxin, a protein, a virus, a parasite, or a cell, for
example) to patients whose immune system is unable to produce them in the
amounts and/or with the specificity required to block and/or eliminate the pathogen
(Dunman PM and Nesin M, 2003; Keller MA and Stiechm ER, 2000).
This approach has been successfully introduced into clinical practice in the
early 1980s, and since then the use of therapeutic antibodies has rapidly expanded

the opportunities for the treatment of a wide variety of diseases, including

infectious diseases, immune-mediated diseases and cancer, resulting in constant
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of the Gprotein linked receptor famly. The
GABAAr ecept or conpl ex which is a nenbrane-bound

whedoenegasnt aneri ¢ protein polymer is conposed PCT/EP2006/069780

principally of a, b and g subunits. Presently a total
nunber of 2 1 subunits of the GABAAreceptor have been

cl oned and sequenced. Three types of subunits (a, b

and are required for the construction of

r 88t oh et thesapputicareinckngl githody reer (Thasapryd b APQS; Pavlou
t he bi ochem cal, el ectrophysiol ogi cal and
pAanddridey M .2005f LiafEy Eang SofloyraRi, 260S3ABAAr ecept or s

obtai ned from manmal i an brain cells. There is strong

evi dentrerhfratic taheblBNZREHAZ ER fLsibé NEinOGotEérhy hie@Bose having
between the a and g subunits. Anong the reconbi nant

t ) 2 .11, C ef f
o b (e NS oS ot gy e

ﬁ(g%er%rgrgéﬁ(gréﬁ%%c%@%&%%ﬁ%?%%%r%ﬁg? t%(ﬁlgli %rllt{bo§§ Ia'.e. Ia% antibody
Psychopj ol o 1:101- 108 that the zodi azepi_.ne

r @%&eﬁ?ﬂ)y RIS éoaf; 8?11?%@"%1-‘/@6%%% aﬁ@ tatheri fia for a polyclonal
learning in the Mrris watermaze. However, b-CCM and
ottiigody dingeAtJooHAEX BEKEEYch28pbedcy eesapiedrbyi aifigrang clones of
agoni sts are proconvul sant or convul sant whi ch
paibedy-sedrbiiig celisSe as cogni ti on enhanci ng agents in
humans. I n addition, these conpounds are non-sel ective

Wi t hi nsinbe KABAR)Y, eLEBERT tEHRMBETS haWh HeBReRelGHRAMY isolate,
cc5 receptor partial or full inverse agonist which is

;ﬁllgﬁ%)%a\feglc%ndt 18602 %gééﬁﬁ%%yoiakelﬁﬁéé @ chaﬁglli\g'prd £om a single

receptor g sites can be used to

praovi de dicament which is useful. for enhancin .
CBBHpePos Bl EWTRE et manSB Tt it ot e Wsied, wsing
activity. It is also possible to use GABAA cc5 inverse
atsIPRIoRriglsi ey arfar idhtifyingdhete hawtnghe desied pamanics

and/or cc2 and/or cc3 receptor binding sites but which

ar e f uhebilmpaiting tecbhigeltibspes fugrcopmorctoralaif mayg methods:

subuni ts. However, inverse agoni stswhich are selective
for GABAA ¢ibw supioRideshanskitidg ih ah@uhialifidi¢re€oothe functional
activity at GABAA al , cc2 and a3 receptor binding

sites are pralermed.ardb§Gtcd 9br GRS Md ICRYRBEHSRS the
are conpounds”of formula | and pharmeceutically

accept abl e , L.on of .above .
ment i oned @%ﬁ%%ﬁﬂﬁ%&gﬁ%%?@@hgéﬁgnkgﬁ%%ﬁ%ﬁﬁgg%lg%ﬁand
their nufacture as wel| as the use.of the above .
ment i ofved (,}gq%é%rgd%rainf?et that i‘k?n{ giPeytic ppERAdyt IS oRPt gfecognized
il nesses, especially of illnesses and disorders of

the kind répaf redntantigen by ehe @atienist Wempeen Bifstast.urigeeying the
correspondi ng nedi canents. The nobst preferred

i ndi cat i on elimi@tioaradainc theyaptinid eibpde asdibr imwemdt indlamnsatory
Al zhei ner' s di sease.

reactions that may be dangerous to the patient.
The first issue is related to the difficulty in propagating and maintaining
natural antibody-secreting cells in culture in enough time to have the biological
material to test. This inconvenience has been solved by either immortalizing and

maintaining in culture the primary antibody-secreting cells in which the nucleic

acids encoding the antibodies have been initially generated and expressed, or by
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The follow ng definitions of the general ternms used in
the present description apply irrespective of whether

WO b®706e878% i N question appear al one or in conbPCEEPIING/069780

As used herein, the term"lower alkyl"” denotes a
straight- or branched-chain & kyl group containing
from1l-7, preferably from1l - 4 carbon atons, for

exanpl e, nethyl, ethyl, propyl, isopropyl, n-butyl,

i uging yacombingnt \ANA fierhniues foraisolyting prtitadyicagrdingnelpic acids
substituted by hal ogen” denotes a | ower al kyl chain as
debmrtbebelrell eambionséeruhg dieni mitcsulsoitilieédelbsy imwhicbrthey can be

nore, preferably one, two of three hal ogen(s), i.e.
célpédsétand @blintnedf | uori ne or brom ne. Mst preferred
is CF3, . The term "l ower al koxy" denotes a | ower

al kyl ghak .r%aﬁ ﬁﬁ&ﬂy%ﬁbtﬂ&* owerh%\/c%ﬂs hARKEAn MR Rlized in cell

oxygen ato anp es of | koxy are net hoxy or

deurig X con(f;| 1ons i heﬁ Ey/ lfl-lrsrl]e h%%lmgflllthe ! ne% lrlznll'ﬁl}]; otétéd (forming

ked ur atom Exanpl es of | ower al are
nﬁhﬂﬂ %ﬂllﬁpaﬁy %qméttﬁ% RV Wawrﬂ caHl B Or%&%r& FRents
“aryl" denotes an unsaturated carbon ring, for exanple
a(spelenayviruph shat yiteiothe ﬁa%ﬁﬂmwclgnw p)f pAprasyY entihadyaegpeting cells
group is phenyl. The term "hal ogen" denotes chlori ne,
i cH wey thiat therceheprapakalsy dmosteindefiétetyer m " cycl oal kyl "
denotes a cyclic alkyl ring, having from3 to 7 carbon

ring armTBrobled o€ X@ia&inLhe!paRERRYafere H4 RRERbVEA f the past
cyclohexy The term "heteroaryl "denotes an aromatic

Sciftfer & ”&Hﬁﬁg afde rdfn&ll&%%aﬁ&kn@ {49 Br qglznatno?ltlélfl ef? grodﬁcmg

heterogfons such at ons.

tIC h tero s are ridi

rﬁgga | or ystgg((g%ﬁlg P&) }{g ey %ﬁg}ﬁg} ?thbor(ql {fl)ﬂ have an
|n1dazolyl oxazol yl. or pyra2|nyl The term
" ReDBRREEYE] | Rptentigh Ndthessaucrics o Ap@an origing an  hunapizasien’s process
ring containing fromone to three heteroatons, such as
hpmﬁnmﬁdsﬁagmﬂmnﬁﬁxanﬁﬂé$Kmhndugh&non-aronatic
het er ocycl yl groups are norpholinyl or
t et r ahpd e@nrchysian Yassivid émin@hotheaparcan cutdr cal Efficient and rapid
acceptabl e acid addition salts” enbraces salts with

| PREQAB CaoBGt HB@MNS Al her TUHII AT NUHINAGRL O8dch method to
acid, nitric acid, sulfuric acid, p osphorlc "aci d,

Cisg{alie s&%érg anIi g)réﬁu%e A% ngclaﬁﬁ%[lt)&dlgscf’uﬂg gﬁﬁpgﬂlﬁe% treatment

I C acCl tar

nEthane su fo ] en cid.and the
| {ndBImaBs Spiders é EWE d)Lél W?ﬁ {ﬁ aW@ﬁéi IR iThrlow.
activit (hK of | oner than 100 nM and are sel ective

f or GABEAhyBlogibigalinodogyn dird rdesqribed tbyiephjerr gnsleMgistein (Kohler
activity at GABAA
G and Milstein C, 1975), allowed the isolation of continuously growing clones of

antibody-secreting cells after being fused to an appropriate immortalized cell type.
Hybridomas have been derived from human antibody-secreting cells (Olsson L and
Kaplan H, 1980), but the process to produce human hybridomas has not proved to
be robust, due to the lack of suitable human myeloma or lymphoblastoid fusion
partners, and to the instability of human/human homohybridomas and

human/murine heterohybridomas.
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al , cc2 and cc3 receptor binding sites. Mst
preferred are conpounds which have a binding activity

w@ bid7pesoss | ower than 35 nM  An enbodi ment of tPEI/EP2006/069780

present invention are conpounds of fornmula I, wherein

Rl to R3 are each independentd4y hydrogen or hal ogen;

R4 is hydrogen, or lower alkyl; RS is -(CH 2)maryl or
-(CH2)m5 or 6 nenbered heteroaryl opti onal

subst i T Bampyizehin ef e dibedien cag \pentshiayed iy, grafting the
| ower al kyl, |ower al koxy, |ower alkylsulfanyl, |ower

ahlict';genéxirbﬁmg' tagi@dotbthe malrogenonoc{@@) antdhwey 0atd<§hle,backbone of a

-(CO-Olower alkyl, -NH(CO-Olower alkyl; R6 is

hyeth &g antibsyChadckiel praduyingos cho@ic aldaduled Rint oalhiystituting

substituted by | ower al koxyaryl; mis O or 1; as well

aHePitR! Hﬁﬁﬁé‘trhﬁé‘ﬁésywﬁﬁ C&Hé@ﬁﬁrﬁa@%hﬂn@%@id‘s' BNredftd §nt1gemc1ty

thereof. In the conpounds of fornula I, according t

tp!rﬂlé uér%arg(lf’]ltecwnﬁar Oalpgroacﬁes& f er &@Xoteg (?bgo %{tér IR%Obg)
Qtyﬂ;f) sse 'ige%%xoz? ﬁh%ﬁvf é%érear@?lg?%s% § pemg'wrl)uggtro? I glipical

2)m5 or 6 nmenbered heteroaryl (preferably isoxazoly

pyralsdi Hovesr, those antidodigs ytilbgentainal- 1§ Juwste (toume@tﬂzi;y human)
one or nore halogen (preferably F, d and Br), cyano,
npitoredn stquwacesadrikdyiay elieit enabinyumetekydnse thae timyiks) thel thevapeutic
al koxy (preferably methoxy), |ower alkyl sulfanyl

(rRASK dthy | sHAdd@ioN, the RN zaBibk Yhoc 4508 ldbokiRehsh¥ and
halogen(prefera Iy -CF3), -C(O I ower alkyl,

qg%ﬁts g}gnges t%u'n%(gygt}hl A i a| kyl or

| ower (preferably

2§2F¥Bﬁfe%f%rec;§lﬁ SR P B RP Ms&%ﬁh THpRY- St el

(preferably nor phol i nyl  ar tetrahydropyranyl)

- piEgngtpeh ithidants Ampunizg g pyit the releyant alatz&?myﬁwepdhaéﬁmences of
or - (CH2)n-aryl (phenyl), optionally substituted by
halugge prigh) canR@ ingnimogeog én hum@Q)thé respibiHE ) AbCednoglemt toxic
al kyl (preferabl methyl), -C(O O I ower alkyl, |ower
ahlethn-stb &furingt @epdiged)yishivingy aar infialiredemtipStizQepedident cellular
CF3), or is cycloalkyl (cyclopropyl), aryl (phenyl),
OEytbt%mc ?HaI@/&r S5 %ﬁlya&é(alred ‘ff?)trﬂ eRabbyy. MBRL&UEe Ririable-

hal ogen | ower al kyl

region-identical antibodies may present different functional and immunogenic
properties (Torres M et al., 2005).

Main approaches for producing fully human monoclonal antibodies are
based on the cloning and the expression of human immunoglobulin genes using
recombinant DNA technologies.

In a first case, libraries of DNA sequences encoding antibody fragments,
including antigen-binding regions, can be amplified from human tissues and
inserted into bacterial phage, allowing the “display” of antigen-binding fragments
on the surface of the phage and the subsequent screening. Monoclonal antibodies

against human pathogens have been produced, starting from the large antibody
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(methyl), or is -(CH 2)n-OCH 2-heteroaryl (preferably
pyridinyl), optionally substituted by hal ogen (F),

wo omenesabkyl (nmethyl) or |ower al kyl substituted/Bp2006/069780

hal ogen (CH3), or is -(CH 2)n-NH (CH 2)o- heterocycl vyl
(morpholinyl); mis Oor 1; ris 0, 1, 2 or 3; ois 1,

2 or 3; as well as pharmaceutically acceptable acid
addition salts thereof. In a certain enbodi nent, the
cEsRpoRiFrIderdredtfrum patenst theh wab slonpdard s@apsdrinmegtage display
formula | wherein RS is -(CH 2)maryl or -(CH 2)m5 or
6teniemiiegied Mietceri daetydl., A04Hh i s unsubstituted, for

exanpl e the foll owi ng conmpounds: 5-nethyl - 3-phenyl - 4-(

1- phenpbweldr: adrieadiSled 4myks) moSO¥i@d@hsances, these libraries may be
2-[4- (5-net hyl - 3- phenyl -i soxazol -4-yl)-im dazol -1-yl]

f?%ffbéjci\réeﬁor 1dent1f 1n% therapeutlc antibodies since the antlbody %enes are not
2-14- (5- phenyl-i soxazol -4-yl) -1 m dazol []

2?6%{6 te(ciSaseth% hmpluge S séer%l/ |do<|:sslng \20) C)lon g:/ rsl)df:1 fr%r alallrglg}at?g )§?c]u_ences

p%: t{hghg'g%&an&béﬁ» egeatnet 3y r?éiﬁ'gﬂan'ig@%lfdﬁ@onsea and, on the
4-[3-(2-fluoro-phenyl)-5-nethyl-i soxazol -4-yl]-imd
aQ BL |31.d94 farpsalgating i angibody sequences resulting from affinity maturation.

2-{4-[3-(3-fluoro-phenyl)-5-nethyl -i soxazol -4-yl]-imd
aTbis; lcomblexpy niiard dffivéty maturation and other technologies allowing direct
2-{4-[3-(4-fluoro-phenyl)-5-nethyl-isoxazol-4-yl]-imd
ageQuenceY hlterPYodsmhedi El@metlmes needed to improve antibodies from such
2-{4-[3- (4-brono-phenyl ) - 5-nethyl -i soxazol -4-yl]-im da
zg{irahﬁ %Oeg)krébgi dior@g 4-( 1-benzyl - | Himdazo

ronD p nyI) 5- nethyl-lsoxazo Ie
2-{4- [ i SOX

im daz Fé%()pg C?ﬁ?r rFﬁls&gwg r}chg expressmgy fluman Y dy geXes can be

2-[ 2-net hyl - 4- (5- et hyl - 3- phenyl -i soxazol - 4-yl ).-i m daz
o}mrpulg,apqd Wsﬂp ARf.ggnp ef interest to produce murine cells expressing fully human

2-[ 2- benzyl oxynet hyl - 4- (5- et hyl - 3- phenyl -i soxazol - 4-y

| yntibedgazeUdrmphi Sm]lrii(ﬁniedtil he?0@02)| Tine meyhodRldgeiny lanxgvantage
thyl -1 H i mdazol - 4-yl)-5-met hyl - 3- phenyl -i soxazol e,
4oxet-tfadit{ohal pHaQE displagidthodol oEE Sycaisak@amibodieslale seldcted in
azol -1 -yl }-pyridine,

vz{zﬁ ah@ cfohféﬂ{ £1 BREAVJ fraqERENYF hilh AXRAR! arffib¥dibs I Fidwever,

azol -1 -yl }-pyridine,

[t"ilep 19%' 1m12£1\]z E%sgﬁ 210 EE i tﬂgzn%usé e¥1| rPhrﬁQﬁ& égy n%t gellerate

- Met anol nyI-|soxazo

1 l?l’lljl ntlbodles mh t g grl)perogrlach gpbe(c):ﬁ cﬂy%oragnl e feCtIEIEI;] Mllera%gltlt?cr use.
4 (2-benzyl oxynet hyl -1 - phenyl -1 Hi m dazol - 4-yl )-5-nmeth
yl - 3- phey thej 1§©%1312Q5Iﬂl@mlp nEbedyr fon pAssaRbBE HHierapyHe a human

conpounds of the invention are those conpounds of
monoclonal antibody that is derived from human immune cells that have matured in

a human being. However, the selection and the production of such antibodies is a
complex and time-consuming process since conventional methods for producing
and isolating populations of viable, immortalized human cells that secrete
antibodies in cell culture conditions are inefficient.

The development and proliferation processes of human B cells, leading to

their antigen specificity and long-term responses in vivo, and means to study the
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formula | wherein RS is -(CH 2)maryl or -(CH 2)m5 or
6 nenbered heteroaryl which is substituted by one or

worenoe/obsabogen, for exanpl e the foll owi hg conpoRETEP2006/069780

4-[1-(4-f1uoro- phenyl)-lkkinidazol 4-yl]-5-nethyl -3-ph
enyl -i soxazol e,

4-11-(3-fluoro- phenyl)-IFL|n1dazoI 4-yl]-5-nmet hyl - 3- ph
enyl -i soxazol e,

APOReSs 31 piootsEIZseER g PRinediTom thezminmune pyyters haue hgan.exteppively
enyl -i soxazol e,

4refviewed- GFanpiergdue hydnyl- Rébsseti dlazloP24 Cydtiy- 5- anat Ahimed- Rh@004;
nyl -i soxazol e,

4€|hﬂs_et63 Rbrmml s PVIeRY 2er W liidih <0 7 Qlnd 4 MoHey ZerWilliyins SVPE0S).
nyl -i soxazol e

4H[){)ve('e°} Hedishlaeh SrRGM B- ée'ﬂ's'&bf@ﬁﬁ!; AN br 3aBRENYHAS been

3-p enyi-|soxazole

hz[rﬁ%eqeci t%( gle tecl‘fl%ﬁc%l Hlag 1¥y 20 produce sga%ﬁohumany ar;ltlbody—secré‘ung cell

4 @q g S o{rg egr%;{zl i rhneeﬂ%/ral)lz_lrllgHz-létlryltgeaszcgrll be dgtelteg
I-(3 4-di chl or o- phenyl)-lkklnldazol 4-yl]-5-nethyl -
3 phenMany ddffeags| populations of antibody-secreting cells can be isolated from
4-11-(2, 4-di chl or o- phenyl ) -1 Him dazol - 4-yl]-5-net hyl -
Shyrhangdnorsbasazoépecific profiles (e.g. naive, vaccinated, more or less recently
4-[1-(2-fluoro-5-nethoxy-phenyl)-1Himdazol -4-yl]-5-m
einfdtteBanN@positis @ xR#AHEals) and from dlfferent tlssues (e. % blood tonsﬂs
4-[1-(4-fluoro-benzyl)-1Himdazol-4-yl]-

oo SR BBt 5. o vy Ve
epyl -
2%5 ah(@oéﬁ’@ﬁn phenyl ) -1 Hi ni dazol - 4-yl ] - 5- net hyl - 3- phe

nyl -i soxazol e
3- ( 4- f Paroidsnpifieatipn) ofsbymarny moppqlenad apHbegiey taapireshihgaexsnsive
-4-yl]-5-met hyl -i soxazol e,
4sdr¢enfriz- bir hapophlengis) ofl impmorialiaed B- delly] Whae(medch well oephtes a
enyl ) - 5- et hyl -i soxazol e,
3spedificl moficri@he aytiiodd-ih! suffdeiddt udicamphfdn Yis )chhitdelefik &tmoin cell
-4-yl]-5-met hyl -i soxazol e,

CL[IJturé gorﬁml&fsql(j%tkeg%lt hr.| Hsun 4Rzok -dd e 8; (97 IBdpeBadek C,

henyl ) - 5- net hyl -1 soxazol e,

‘e"}é% (130\95\96}20?18 *Ee%ﬂ}{&)o%{ f&rrﬁlg @glgcltlo% X(I:tlvaﬁoﬂ nﬁli&%{o?t'aﬁ?ation

4@1[ W)sg%rfe‘lﬁgg lr‘fgﬁ sp 21232{%1; Sp erlng r%rznolcechm}(/:al probl(ems (ylf(:)ld of
4- [I-(3 5-di f | uoro- phenyl)-lkklnldazol 4-yl]1-3-(4-fluo

r@ltmémylmmgmﬁgaﬁym cffsgisney o loseggpresentation of certain isotypes, cell
4-11-(3,5-di chl oro-phenyl)-1Himdazol -4-yl]-3-(4-fluo

r gafphignyhd -gewed) hidadingotoazomliesufficiest awmbai nf cells and secreted
enbodi nent, the conpounds of the invention are those

camedRdavAlabledoMdréeningiesgi n RS is - (CH 2)maryl or
-(CH 2)m5 or 6 nenbered heteroaryl which

| SSUDSELHURD e QL08R SHADRybi i &R Finfdiuntibody-

fol |l ow ng conpou exanp _
b&%&e&%gtcﬂ% c}/ne metgh(? nﬁ/alt Has B g)'(térf's_i\yell)) ﬁlserg %apzrghuce z}ﬁd] isolate

3-[4-(5- neth | - 3- phenyl -i soxazol - I)-|n1dazol-l-yll- .
b]éwghlappbq)(gf secreting cells is the 1mmortahzat10n of human B cells with

4-[ 2- benzyl oxymnet hyl - 4- (5- et hyl - 3- phenyl -i soxazol -
| EpsteindBam| Viruy (EBNen»dwdht rsi blep known to induce polyclonal B cell

activation and proliferation (Sugimoto M et al., 2004; Bishop G and Busch LK,
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4-{4-[3-(4-fluoro-phenyl)-5-nethyl-isoxazol-4-yl]-imd
azol -1-yl}-benzonitrile,

w®@24040B5€ 4- f | uor o- phenyl ) - 5- net hyl - i soxazol - 4PgT/EP1006/a59780

azol -1 -yl }-benzonitrile or
4-[ 4-(5- hydroxynet hyl - 3- pheny] -i soxazol -4-yl)-i m dazo
-I-yI] benzonitrile. In a certain enbodi nent, the

qﬁsunds of the invention are those conpounds of

ifa |l wherein RS is -(CH 2)maryl or -(CH 2)m5 or

6 menbered heteroaryl which is substituted by nitro,
f or exanpbalytdeeretiof Lellsi ge deerpeddsd by EBV immortalization using
5-met hyl -4-[1-(4-nitro-phenyl)-IHimdazol -4-yl]-3-phe
NYiffeleh®XA&6dseof human B cells such as the peripheral blood of healthy subjects
3-(2-fluoro-phenyl)-5-nmethyl-4-[1-(4-nitro-phenyl)-IH

[
ﬁ'(e%ﬁ%c(?%% ﬁ%ﬂ %é%by%ﬁ)é@éﬂkgn h()(/llasah I[’ le‘E %141%€?6t)r1gm6)henno€es S leen or

{?’[qgg%%grrao r?goo\éhflé%nﬁlgatlgrﬁgé?%mﬁgufh f(t al, m1t9§7 _Pasaer M> et %—I— 1991;
SKeB I piide ié%ﬁﬁé‘?’é%ﬁ?ﬁ%ew& iyl A9 SICAOMRED oty 924 lonsil

i m dazol - -i soxazo

3clzv4nbL@n@L pw By oy plsuwéﬂngdls (WajlisR gt #i.1pP8Dpheny! ) - | H- i

m dazol - 4-yl ] -i soxazol e,

3- (3, 4HdwtVarpbawapdessrfylbyv-tEnsferinytbitids [dw clonabitityg-apd éryihherent
-1 H i m dazol -4-yl]-isoxazol e,

5m@abﬂu afld [hétei®elyity bf EBWNidfEQeP Rt )B béttsl Farhagiel amfibody-
yl]- enyl-|soxazole

]ﬂ;e{cl?eélggg}z#lﬁ%g% o dL{rﬂ’l rﬂnlts é)?O(J%HLe[I%y(b}laA M étrgld@éi% 'Jz‘l"mes

phenyli sox

Wr(rie}%g%)g}azzllg%b ()ghgln}; 0 a@g%o}{al)cehl?umronn %?ozc%dure & |b]e appPe(F after

4-fl uoro- phenyl)-5-net hyl -4-[1 - (4-net hyl - nltrohf
eﬁ V) fegtiop; ( g iS - %}1, ]1984,5‘69@3%%}}0@1 H et al., 1987 Posner et al.
5-et hyl - 3- (4-fl uoro-phenyl)-4-[1-(4-nitro-phenyl)-|Hi
ni%ﬂizo In faptydone- dwslonwazohayded that the best method for producing stable,
5-cycl opropyl -4-[1-(4-nitro-phenyl)-lHimdazo

Thdimyl JeB-aptibstyl seben@hdh@n monoclonal cell cultures was based on the
[ 4- (5- et hyl - 3- phenyl -i soxazol - 4-yl) -

| fL&ﬂ)nndftHu(ﬂla(ﬂhl?ﬁbf)h%cytéswvitma%§ﬁbma Zel e -(RN&IIBRAON: and Stott D,

2-chl orone 4-ni tro-phenyl)-IHimdazo

1 I ]. et z

1@ L tJh kR BM(#)@hd slﬂ‘ftsgll)l(eatzegﬁﬁ% 47§ (? §§ﬁU1t](ei w1t lrl%m% g}llbrﬁciomas
-IH-|n1d% zol e- 2 carbaldehyde
sASEHSRA 208Y§-2.- ( 4- nethyl benzyl oxynmet hyl )-1-(4-nitro-ph
enyl)-I Himdazol -4-yl]-3- phenyl -i soxazol e,
4- [ 2- (Yariouso péerpRin Zyave xiarst Aiyecjed at 4Amprvirg phe igimartaligation
i m dazol -4-yl]-5-nmethyl -3- phenyl -i soxazol e,

dpfo2ess 4 fah bxamapld éryz yookinimet Hiffeyedt - {pprarachaso (iptmantallipatidd with
i m dazol - 4-yl]-5-nmet hyl - 3-

PhRIdgbnit SAXAzeINSfofmbiZor #ith ro%@gaas@ mhpeqmﬁifhs{bﬁ -tholsé-Hman

itro- phenyl)-IFL|n1dazoI 4-yl]-5-nmet hyl -

pﬂéé%kusﬁ(ﬁlg)ﬁ?égin%le process (US4997764; Steenbakkers P et al., 1993; Dessain
SK et al., 2004). Human monoclonal antibodies have been isolated from B cells that
have been activated and immortalized (in the presence or in the absence of an

antigen), and by combining various manipulations in cell culture (Borrebaeck C et

al., 1988; Davenport C et al., 1992; Laroche-Traineau J et al., 1994; Morgenthaler
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4-[2-(3-chl oro-benzyl oxynet hyl )-1-(4-nitro-phenyl)-IH
i m dazol -4-yl]-5-nmethyl -3- phenyl -i soxazol e,

W@ 240206858 | uor o- benzyl oxynet hyl ) -1 - (4-ni tro- pheewyEP2006H69780

i m dazol - 4-yl]-5-methyl -3- phenyl -i soxazol e,
4-[2-(3-brono-benzyl oxynmet hylg -1 -(4-nitro-phenyl)-| Hi
m dazol - 4-yl ] -5-net hyl -3- phenyl -i soxazol e,
4-[2-(2-fluoro-benzyl oxynethyl)-1-(4-nitro-phenyl)-IH
i N el @I1926ayN}Qanlﬁe‘X’h§‘l gllf]%ﬁe |19 doxidylep A et al., 1993; WO
2-[ 4- (5- et hyl - 3- phenyl -i soxazol -4-yl)-1-(4-nitro-phen
y9)/09 H-5i; idud d2 et al2-20pb nEtadggiay hie¢thayl P004yksudhipena L et al., 1997;
2-met hyl - 6-[ 4- (5- et hyl - 3- phenyl -i soxazol -4-yl)-1-(4-n
| WO ogﬁ_mee@m WobHsigro1642;:0lv 0290/¢1 7981 Wax 9ere hsd; WO 02/46233).
- pyri dine
3-[4-(fr gc]‘?](epa)fl fhe- 1R£1%H1¥é oh SRAASA! fof' 1§’d1ﬂtn{g &Ifh' i bRaIRE N cells
yI)-IFL| dazol - 2- yl met hoxynet hyl] -pyridine,

h% %Erletrfh ggbé)fheﬁpg%eh%&apl S ZO| ﬁr}lgluq doe(s4n& %)I[OQH({% §clear

riflyoronethyl - pyrldlne or

4u1r<f£r8(t@1 st 191 DY pireAgYIEN SR aAIe PrgAcss ifoy PRS- Bhdareest
yl)-1Himdazol - 2- ylnethoxynethylg pyridine. In a
cepedEire efnbuaeitedided antihe dyoapotimgieclisf staag fiopeheipypfigateon of
t hose conpounds of forrmula | wherein R5 is -(CH
2¢atisathyd exgiress (ddtbadins Sroar bl emerh esamglel atpe toodreydcrasinghof the
is substituted by | ower alkyl, for exanple the

f 9tIHRWieh eha€ QRTEEBRE in EXABNEES cordi@RY| - 3- phenyl - 4- (
1-mtolyl- I Himdazol -4-yl)-isoxazol e,

5- et hM'wgtﬂ(P Pg ré)élaﬂf} 'a[iLéanfg'eBﬁso Ry lgr'oQi!'(‘l@ WthodsHol ggtgiﬂ?sﬁin'gd'more

-yI]-|soxazo

S FERLBSTS] el B ﬁ% T PRt TR cen

5 nethyl 4-11-(5-nmet hyl -i soxazol - 3-yl net hyl ) - 2- phenyl -
| fPelfuse é%rzléqlprgfylpg ]sclgctwbﬁyj iabilisy of die antlbody—secretlng célls in an
3-(4-fluoro-phenyl)-5-nmethyl-4-( 1-mtolyl-
| #htigendadepbndeny IMannspxXbetohaving specific isotypes of interest), a high
3-(4-fluoro-phenyl)-5-methyl-4-[1-(4-methyl-3-nitro-ph
ethydyghbirt bl ke OF -tHe Yédretedl SOKBEdIEEL carl be pegfithéd n the largest
enbodi nent, the conpounds of the invention are those
CRERBUNASpRtion of immortalized antibody-secreting cells maintained in cell
culture conditions. Such a process would also expedite methods making use of
molecular approaches to clone antibody genes because the population of B cells
from which the antibodies having an isotype of interest are cloned may be
repeatedly analyzed for the detection of cells secreting antibodies with a desired
activity and stored in a viable state for future analysis.
DISCLOSURE OF THE INVENTION
The present Invention is based on the observation that conditions and means
for selecting, stimulating, and immortalizing antibody-secreting cells have not been

chosen and combined in an effective manner in the literature to improve the cell

viability in culture conditions and their sensitivity to immortalizing agents.
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formula | wherein RS is -(CH 2)maryl or -(CH 2)m5 or
6 nenbered heteroaryl which is substituted by | ower

w@bdooxngg7s§ or exanpl e the foll owi ng conmpounds: PCT/EP2006/069780

4-[1-(4-nmet hoxy- phenyl)-lFLinidazol-4-y|]-5-nethy|-3-p
henyl -i soxazol e,

4-11-(4-ethoxy- phenyl)-IFL|n1dazoI 4- yI]-5-nethyI-3-ph
enyl -i soxazol e, 4-[ | - (2- et hoxy- phenyl ) -1 H i m dazol - 4-yl

]- ne{nh)fqlci,g_ltp ﬁ\@ls,wurprg%ly@y ofognd thaf specific combinations of such
4- [I-(2 fl uor o- 5- met hoxy- phenyl ) -1 Him dazol -4-yl]-5-m
etdnyiti@s pireinyleans axdoolye jimprove cell immortalization but considerably
3-(2-fluoro-phenyl)-4-[1-(4-methoxy-phenyl)-IHimdazo

| erfhra)itd thé-tlﬁiﬁh%l‘)/ﬂut hB@¥RZOpOducibility of the whole process for generating,
3 (3 fl uoro-phenyl)-4-[1-(4-methoxy- phenyl%-lkkln1dazo

1n zlny Llﬂltlg%nqﬁ&{;%hdén% fof'i%@ll &o ﬁlatlons of 1mmortahzed cells that s?]crete

- (3-"et hox phenyl)-lkkl dazol -4-yl]- -nethyl- -p
e n SO X C e r n_e conpound
r}t%bﬁ)dles RS ff'cll%% 1sgtyéae§ hlélhcaénn'opuélgsna S'Eeg t ge Ftoﬂ%?i M Tiable

Mmmu1%|s-(G1mmawlor-ﬂHZHnSorG

n¥ABer ed het eroaryl which is substituted by | ower

al kyl sul fanyl, for exanple the foll ow ng conpound:

5- met hyhe mefhods f tee iyiestier astyally Revvjdey -okdleriall agpilations of
yl]-3-phenyl -i soxazole. In a certain enbodi nent, the
catipabmdsanobe tifed dmivenintaamedasselibladse of anmimﬂlyd;scmﬁng, isotype-
fomwal\maewl%is-UHZNnmw or -(CH 2)m5 or

BspreimRedets haheianyiroddh Ghecific SiRIdnhHbeshoRYc1bMPbpulations
al kyl substituted by hal ogen, for exanple the

f91} lc@ﬁé rtg%tc gﬁggtg{]qi Teill (cglture ndltlons ]]bO 1ﬁ alvingI different

tri uor omet

n} %WB% é’ﬁ‘ﬁfﬁn% A} Wl Hgs €31 PP I5TesTadt AR 1sgidst, 1 appdpsired
n1dazo| 4 yI]-|soxazoIe

sUREERAYIEB-Idheny! - 4-[1 - (2-tri f1 uor onet hyl - phenyl ) -1 H |

m dazol -4-yl ] -i soxazol e,

4-[ | - (‘Bh&pissent thnvetign porveddsyal mpthed yor) mirkbiitatizdwzopopdation of

] - 5- net hyl - 3- phenyl -i soxazol e,

3ed|3, thatlistdreter stidoeiay | of- bndrei hyibred sfdciflcd idotyipeb WORPMBING the

yl - phenyl) -1 Him dazol -4-yl]- isoxazol e,

SedWiYd stépst 2- met hyl -1 - (4-trifluoromethyl - phenyl) -1 Hi

m dazol™- 4-yl ] - 3-phenyl i soxazol e,

4-[ 2- bgnz hy 4-t i &, 1)

mi daz oi% 4§4yl?ﬁ§%ge&r}e tpﬁ)\lla}lfaéon otf1 ce ?llgagggéljgté aRSmE D dditdne or
ﬁ eE‘;‘/r | ; l_ IUI%H(P)WI la}gf;)&c)ahs%ﬂlq es ns%rk }ﬁeé n eplerfl elill? rn%rrrlgft:rhg/nd (Pn the
.3-(4-fluoro-phenyl)-5-nmethyl-4-[1-(2-trifluoronethyl -
pheny! ) - | Pasisraf dee-oiprepsipn]of af least azsll urface marker;

5-et hyl -3-(4-fluoro-phenyl)-4-[|-(4-trifl uoronethyl-ph
enyl ) - bH Stmdladiog sdd pbpulaticorfigddatsd cells with at least a stimulating

agent in cell culture conditions;

c) Eliminating said stimulating agent from the cell culture;

d) Selecting the population of stimulated cells that expresses antibodies of
said specific isotypes from said cell culture;

e) Exposing said population of selected and stimulated cells to the

immortalizing agent in cell culture conditions
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{3-phenyl -4-[1-(4-trifluoronethyl-phenyl)-IHimdazol -
4-yl]-isoxazol -5-yl}-nmet hanol

wQ 300069758101 0- phenyl ) -4-[1-(4-trifl uoromet hyl - ptTEERP10p6/069780

H i m dazol - 4-yl ]-i soxazol -5-yl }- net hanol
3-(4-fluoro-phenyl)-5-nmet hoxypgethyl -4-[1-(4-trifluorom
et hyl - phenyl ) -1 H i m dazol - 4- yI] -i soxazol e or

4- (5- met hyl - 3- phenyl -i soxazol - 4-yl ) -

| - (4-tDi fEkipiehBg pifl ipperglizing agent from said cell culture;

| Him dazol e-2-carboxylic acid ethyl ester. In a

cer t ai Wherdbo thememiortatinieg egerpoumdsalomnidrelizingepériton ar e
t hose conpounds of forrmula | wherein R5 is -(CH

2) m ar jfl addition( B fElewing @feFﬁnmyrsb@eﬁdnﬁat e atey l(H)whi ch
is substituted by -(CI» ower al kyl, for exanple the
foll ov\%)n gl\/l%ﬁﬁrﬂﬂﬁﬁ?q o ulatlon of cells ohtained from said cell culture in
| -{4-[4- (3-phenyl-1s gx zol -4-yl)-imdazol -1-yl]-phenyl
} - et hanone

| -{4 [ 4- ( G S <3908y 1 - i soxazol - 4-yl )i i dazol -1 -y

et hanon
LA Y (B GRS e S b Aoy P pekdgnton grivity
] - phenyl } - et hanone,
5- et hyl - 40f] fthe( popilation wheetyls ) thaHsparpigagiibodiey| 9f- gaighengeific
yl -1 soxazol e,
| - (4- {4- [Betfygesfinuailzefleehytk) - 5- met hyl -i soxazol -4-yl]-i

m dazol -1 -yl } - phenyl ) - et hanone,
| - (4- {%hik cHeBratik Yos@sPERME ihteSrabeRit Al addhy$ek B¢ @ppl¢mylaliditional
n1dazo|-|-y|} phenyl ) - et hanone,

enyl ) - 5-met hyl -i soxazol -4-yl]-im
ﬁ%@g %Ihﬁ?%% ﬁ gﬁfgethgnéne d v

i ((jéa‘rzgfr_ {1%39(1? I%#]lé%{y? QQ??{%?}}%W blrrFogl a _szlm“?p & rglrn wh1¥:11]the cells

| -(4-{4-[3-(4-bronp-phenyl)-5- nethyl-lsoxazol-4-yl]-|m

i dazol - | ¢ Pe bRE¥EH ) - et hanone,

| -(4-{4-[3-(3, 4-di fl uoro-phenyl)-5-nethyl -isoxazol -4-y

| ]-i m dazdk- $peyific- pleamy Q- seedtangorsgmulating, and/or immortalizing
| -{4-[ 2-met hyl - 4- (5- net hyl - 3- phenyl -i soxazol -4-yl)-im
dazol - | - whiibgliewryielingtéimone, 1- {4-

[ 2- benzyl oxynet hyl - 4- (5- met hyl - 3- phenyl -i soxazo

1-4-yl)- '"I'He@@ﬁ%lulthreydo}ldftl}%t]?mﬁlt allow Shd'AAR&ance, the erowth, and
| - (4-{4-[5-ethyl-3-(4-fluoro-phenyl)-isoxazol -4-yI]-im

i dazol -1 - n - - -
O 6%4 bt %B%f%%yf W B o of mpapatiees) guibpissststine
[-1-y ?n%k% anone
I-(4 {4 FS (-elgy WfﬁﬁgﬁjP?SS hydr oxynet hyl - i soxazol -
4-yl]-imdazol-I-yl}-phenyl)- ethanone or
| - (4- {4- [T3e( meppydpb-gsisnyining sthapnwoRgnethtyviabidigy sandlar the
4-yl]-imdazol -1-yl}-phenyl)- ethanone. In a certain
enbodi neptolifetdor aogpratynafsthe popliatidnnaferetls drat acaeett hogkodies of
conmpounds of

said specific isotypes in said cell culture;

— The desired properties of the antibody and the related assays that are
chosen for screening the immortalized antibody-secreting cells.

The methods of the Invention provide means and conditions for optimizing

the selection, stimulation, immortalization, and cloning of antibody-secreting cells

at the scope of obtaining the largest diversity and number of such cells that can be
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formula | wherein RS is -(CH 2)maryl or -(CH 2)m5 or
6 nenbered heteroaryl which is substituted

w0758 | ower al kyl, for exanple the foll oWEIEP2006/069780

conmpounds:

3-[4- (5-net hyl - 3- phenyl -i soxazol -4-yl)-imdazol -1-yl]-
benzoi ¢ acid nethyl ester,
4-{5-[3-(3-fluoro-phenyl)-5-nethyl -i soxazol -4-yl]-imd
agl@}n.tarlneyi 3s. W&t@n@ép@n@ﬂqy;ed@ lg in gfll culture condifions. In fact,
4-{4-[3-(4-fluoro-phenyl)-5-nethyl-isoxazol-4-yl]-imd
athelreduityr g} pdpelazion of edisccanbt loyhsidssedas a libragy elentradntalized cells
enbodi ment, the conpounds of the invention are those

coapatnds apfibddedsnandachht ddpEHLiudiddted © thé @ebirdecadeyingOdssay(s)
-(CH2)m5 or 6 nenbered heteroaryl which

i ﬁﬁ’rﬂpﬁﬁﬂeguﬁf?eq iRY, roMﬁ'tl()ﬁ:Q%Cchfn%V’@ rth@ ke ods fo? rtheeﬁﬁfgﬁ’tli@n, or, in

he follow ng c npoun

]E)ar{ or t%)gﬂlga %’en.and%scdc}%te_r I1Soxaz oreg egmng adazoI -1-yl]

SSa
Ram Ceads er u 2 %¢ert ai n
enbodi

the co nds .of he |nven t hose
corrpouﬂ]gf's pipulfiga g el %{ e By e faeth qdéél) t%ﬁflamﬂos (can be
CH 2)m5 or 6 nenbered heteroaryl which is
éﬂygiedt igteeghupiple ofigpclpml Rr mopealeriah pRpulpton @fusells that secrete
al kynyl or | ower alkyl substltuted by hal ogen or
hydibodies iarceils cul{ucH cdhditiops | ol ky bartie@l@Hthat secrete monoclonal
2)n- heterocyclyl, -(CH 2)n-heteroaryl or -(CH

23tk ek wifhoA U@ﬁ@ﬁ'ak’lt@é&b%dclfﬁ@%n%r had10gied, acti®fty. In fact, the
exanple the foll ow ng conpounds:

Lﬁ)}é %%:Ej gg}q Eféay#u'lé\#s‘]is gl%;(gf‘otr Q%{ecéﬁé)ﬁl%@ﬁ!ltﬁf;e%sg)%%Eﬁin'lﬁlg the
%Af)géleé h)gwg;gls_ éhgfg}ﬁe gpemp 01%12 d/or ‘t}{ologlca 1V1ty éu% a]ntlgen—

4-[4-(5-nmet hyl -3 henyl-lsoxazol )-imdazol -1-y IL
NPindingo ?Rﬂ%kﬂcﬂtﬁ and/pr. ilpgiFy- a‘BEVﬁtZaﬁ%rH éoe directed to any human,
N-cycl opr opyl - 4-[ 4- (5- et hyl - 3- phenyl -i soxazol - 4-yl ) -i
nindanwiliah - ywithl beacteatial, dplant, parasite, organic, or inorganic antigen of
N-cycl obutyl - 4-[ 4- (5- et hyl - 3- phenyl -i soxazol -4-yl)-im
i thestedt- | -yl ] - benzani de,
N-cycl opentyl -4-[4-(5-nethyl - 3- phenyl -i soxazol -4-yl ) -
m dazolpd syekdsshg fi&ﬁm&%f such population of cells depends on the growth
4-[ 4- (5- net hyl - 3- phenyl -i soxazol -4-yl)-imdazol -1 -yl -
r z
fsﬁ[\%% g@ﬁ"sy ?{1 ﬁspaé/ B % F]oy%f:r%eél 6@%@0%Wiﬂg frjsquencxﬁ of aI}tlglen—SPﬁCIfIC B

r.idin-3-yl met hyl ben
4C€F lesst%r&flwat%ﬂ% P o G paalablopy S8 dadager ot i oot of

yri di n- 4-yl met hyl benzam de,
Niqr@m)l Tiofeet Pisamymoriadizediantihoditsperetime eshlenhoul b xakwrd gnder

-yl)-imdazol -1-yl]-benzam de,
conditions that allow for maximal cell proliferation and immunoglobulin secretion,
as well as the direct use of cell culture supernatants for detecting the desired
activity. If needed, the population of cells may be further divided for screening the
pools of cells showing the desired antigen specificity and/or biological activity,
until one or more cell cultures, each of them secreting a monoclonal antibody

having the desired antigen specificity and/or biological activity in the cell

supernatant, is isolated.
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N- cycl opr opyl net hyl - 3-[ 4- (5- net hyl - 3- phenyl -i soxazol -
-yl)-imdazol -1-yl]- benzam de,

wWOR@Y 08I opyl - 3-[ 4- (5- net hyl - 3- phenyl - i soxaz oOPECHER10)6/069780

m dazol -1 -yl ] - benzam de,

N-cycl obutyl - 3-[ 4- (5- et hyl - 32phenyl -i soxazol -4-yl)-im

i dazol -1 -yl ]-benzam de,

N-cycl opentyl - 3-[ 4- (5- net hyl - 3- phenyl -i soxazol - 4-yl ) -

nm dazof\-1noRadcjangbantiedyevith a desired antigen specificity and/or blologlcal
3-[4- (5-net hyl - 3- phenyl -i soxazol -4-yl)-imdazol -1-yl]-
Naqtivety rcahypd rterpipraprodugdd) by drgarding des, cell culture, and purifying the
N- cycl opr opyl net hyl - 2-[ 4- ( 5- net hyl - 3- phenyl -i soxazol -

- flohod1 A aaebody $tbir thbeﬁilpaﬂhtdﬁt,s of this cell culture. Additionally, the
2-[4- (5-net hyl - 3- phenyl -1 soxazol -4-yl)-imdazol -1-yl]-

’\bwﬁpréngod)f Ithebﬁﬁﬁéﬂbgaq rantibody can be then isolated and used for the
N- cycl obut 2-14-(5-nethyl - 3-phenyl -i soxazol -4-yl)-im

Y,
NG Rbpaa X%r%%om% LAt PABHERY - soxazol -4-y1)
m dazo | -yl benz de 2- (5-net hyl - henyl -| soxaz
Jhyth w%“’famna A

i elrn &‘f&ﬂ PreN; qu.rs pﬁp],l Hogﬁ 9 )1mmortahzed
ben.zam de, o . . . .
wrdsl@rimﬁmgynmﬂgzl mainfaqndd3-ig 3cqll (gyttorep leendifipns - (et payticular
-i soxazol -4-yl]-imdazol -1-yl}- benzam de,

4pdldelpBal( 8Hdclmrab-apthenytocidnalredlhylitursoxa zaotibatyydetreting aells)
azol -1 -yl }-Nprop-2-ynyl benzam de,
No6iXiab® by O méthbds bB1Re31dVeH@6® 1R @AY | be- BsedBloRMberdtFPXa and

zol -4-ylJ-imdazol -1-yl}- benzam de,
';l{'n_%ﬁ%iﬁ? %gﬁ gbzn{gf F&B(Fc?es henzg RE %féxﬁéd AT Ylect RS &md/or

N%il%}/d'%;lf ]acr:][ \ﬁﬁydilg% Fnt 3%511(6}38 cfalla %rilgr tgy IYI'ﬂ)leds fr(grrgttﬂé/ cel cqul(lres or

4-{4-[3-(3-fl uoro-phenyl) -5- met hyl - i soxazol - 4-yl]-imd
aﬁr@ﬂwedym reReMDINAYIPISIEIL e HYS the éé%z afAugaces encodlng them and
4-{4-[3-(3-fluoro-phenyl)-5-nethyl-isoxazol -4-yl]-imd
apolatdd-fydrh -t §icriwrqeH aluitnre4 Ly ddstitagr], \DNAdivrares gemprising DNA
4-{4-[3-(3-fl uoro-phenyl)-5-nethyl -i soxazol -4-yl]-imd
azegluencey hat dhdodte nmtipddy dequeéhcyd pf oydr) moRepdfit ddtypes, can be
4-{4-[3-(3-fl uoro-phenyl)-5-nethyl-isoxazol -4-yl]-imd

_a Rparkd ¥ibihs Mubidic(dctdsii 01884 @lonfa p¥pulatidtl dBeells of the Invention, in

enzani de,

particular from a population of cells that has been shown to secrete antibodies
having any kind of binding and/or biological activity of interest.

Other objects of the present Invention are related to the use of the
population of cells, of the cell cultures, of the cell culture supernatants, and of the
DNA libraries obtained by the methods of the Invention from antibody-secreting
cells for identifying and producing monoclonal antibodies. These products obtained
by the methods of the Invention can also be included in kits for identifying and
producing a monoclonal antibody having the desired antigen-binding specificity
and/or biological activity, or used for determining the features of the isotype-

specific, immune response to an autologous or heterologous antigen, a virus, a
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4-{4-[3-(3-fluoro-phenyl)-5-nethyl-isoxazol-4-yl]-imd
azol -1 -yl }-Nfuran-2-yl net hyl benzam de,

wad24o40B5€ 3- f | uor o- phenyl ) - 5- net hyl - i soxazol - 4PgT/EP1006/a59780

azol -1-yl}-Npyridin-2- ylnmethyl-benzam de,
N- (3-fl uoro-phenyl)-4-{4-[3-(3-fluoro-phenyl)-5-nethyl
-i soxazol -4-yl]-imdazol -1-yl}- benzam de,
N- cycl opr opyl net hyl - 3-{4-[ 3- (3-f| uor o- phenyl ) - 5- net hyl
- bacgsriag ¢l 4- toxip, ¢ ﬁﬁl@gﬁﬁb(pelh Oy fL yaccienip Ay igdividual (or in population
N-cycl opropyl - 3-{4-[ 3-(3-fl uoro- phenyl ) -5-net hyl -i soxa
zof indivydupls).m dazol -1 -yl }- benzam de,
N-cycl obutyl - 3-{4-[ 3-(3-fl uoro-phenyl)-5-nethyl -i soxaz
- 4- yThe poputiamdk of calls}and Bie@dindult@res obtained by the methods of the
N-cycl opentyl -3-{4-[3-(3-fl uoro-phenyl)-5-nethyl -i soxa

ZH‘JVC@II&H ]caﬁ Pﬂedfﬁ%fﬁldeél 1M| &eth@@%@n‘eﬁ)_ﬁ}lggg( cell cultures that _secrete

3- (3-fluoro-phenyl) azol -4-yl]-im
azol ran-
aPhog ; a&éﬂ%%?sompﬁeﬁeyl o8 Som it REBAE QLA exmgpgea o
oI-I-yI} N-pyridin I-benzamde or
l\é@)ﬁ‘é‘?@pﬁ’éw&l {nﬁ?n[%o‘%% aFITﬂEREi\r{%“‘ phenyl ) - 5- met hyl - i soxa

zol |']-imdazol -1-yl}- benzam de. The present

conpou%é]@ts Egtmples puvadq mgaes avbeondpiensriae applywgl thg methods of
acceptabl e salts can be prepared by a process

cthepnvesiting at the ssdpeps goficrati)g IEB ¥ eitinng tadized pgadmne bf human B
formula I'l: with hydroxyl am ne hydrochloride in a

sedltsafdl @baiveNromsStue ame Wbldaral samsle WabRsclbmhl toh&ligoclonal
presence of a base, such as aqueous sodi um hydroxide

cg rf%"é%ﬁo f&?ﬁ mﬁ%s&f‘% %&%@4 lh@ra‘l o SISB?‘T)lfr%éltﬁ ?l%ﬁ %é%%ﬁaosouc )
BVF to give a compBine P IR BRI RIRES "6 her -

reacting the conmpound of formula IV with a conmpound of

f or mul Bigyre §:pchamatyy epeserain of pioressifer baldhng auberpagssing
triethylamne, in a suitable solvent, such as DCM c2)
omonedenal n@t'tbhéiee omplodimg dfc frthagls aofl Vi thhveation nfoo uridaining
of formula VI:in the presence of a suitable base, such
aBnipodalized Aydbdecoktis@déllsm net hoxi de, in a

Figure 2: Effect on the proliferation of primary B cells cultured in the
presence of IL-2 (1000 U/ml) alone or combined with CpG2006, LPS, SAC or
CD40L. Human CD22-positive B cells were purified by magnetic separation from
PBMC:s pooled from five donors. B cells were cultured for 4 days in the presence of
the indicated concentrations of compounds. >H-Thymidine was added to the culture
only on the last day, incubating the cells with labelled nucleotide for 8-12 hours.
Samples cultured with medium only, medium with IL-2, or medium with CpG2006
were present in all experiments. The effects of the combination of IL-2 with the
stimulating agents LPS (A), SAC (B) and CD40L (C) were examined as indicated.
The values of counts per minute (cpm) are reported as means of triplicate wells.

The different absolute cpm values between (A), (B), and (C) are due to the
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sui tabl e sol vent, such as DCM or nethanol to give a
conpound of formula VII: d) reacting the conpound of

wo erombsrsd/I 1 with bromne in a suitabl e sol veneCEERI00&E69780

chl orof orm and acetic acid to give a conpound of

formula VIIl: el) either treating the conpound of

formula VIIl with formam de in the presence of water

under heating, e.g. conventional, heating or mcrowave
héibleranges &n gy spesiiioreioviti obfthg oHndiymidine baghegused for each
treating the conpound of forrmula VIII with a conpound
ofxfeanent.a X: in the presence of suitable solvent such

as dichl oronethane to give a conmpound of formula

Xl : 1) Fguteh®rDdsearpémt@nt &ffect 0NPPENJO® bn iy proliferaflonvdftHuman
an el ectrophile of fornmula X-R5, wherein Xis a

h@bggtelﬁsﬁtvgrﬁ cdlR) 1Bfimbhd @@22”;9)&‘[% lﬁ:gg’ﬂ)@%& R@Inffeﬁrl%“{nagnetic

haneectrophlle of flormula B to gi've
RRTRSh EY aelee ff%e?févlena%%ovfsetﬁ’afﬁﬁs Hefe Blgyrpgay te
KA O SuRNY Qe capeam St oyl fesa says: The mumber

schenes descri be the processes for preparation of
ceinpakingsllofA)fwsrgteamineid iginseopdent i by, tSpan pue1dyespplapion. In
catal ysis wherein R7 is -(CH 2)mi-aryl or -(CH

2parallel hehehoanyd ewhit< froar eachphdioaad kyltwulkshdition edtrdynalyzed
one or nore substituents selected fromthe group

C@ﬁﬂb&t ¢ty kua QSRBurifY BER thd) péreéntadeOdevia@k e¥lls (black bars)
| ower al koxy, | ower alkyl sul fanyl | ower al kyl

%?ﬁ%lh%léﬁﬁ% ’Eh ?%@m@% an&%}?ﬁ V\%(:AJ %’:{éli/t'sr, white bars).

fine
hal oge 1gu@y%r%xﬁ$1 %P§~e(31 anlajéwé o% At ty alngjag v EQrMn o? dD¢22 or
| ower al kyl sul fanyl , |ower al kyI subst | t ut ed
hgpda é)ﬁSltl_V@éS@eﬂp @Wéfle(épk yagnete @Pa@lp]b BM(;‘(sypooled from five
-NHC(O-Olower alkyl or -C(O-NHR and wherein R
i dormss. dldiei anely simbyoaseperformedbeforad@ce atfer B Be Hedmwy chijture with a
conmpounds of fornmula I-a and I-b can be prepared

f edrhowhtingh s @pdR0ds (MEidRUS aRt NETE(R00 U/ml) (B). In each panel,

10,000 events were analyzed by forward scatter (horizontal axis) and orthogonal
scatter (vertical axis), as a measure of size and granularity, respectively. Viable B
cells are gated in the R1 region. Dead cells with lower forward scatter are aligned
with the vertical axis, outside of R1. Cells undergoing blast differentiation have
higher forward and orthogonal scatter.

Figure 5: Kinetics of cell proliferation and cell viability in B cells stimulated
with a stimulating agent (a combination of CpG2006 and IL-2). Human CD22
positive B cells were selected by magnetic separation of PBMCs pooled from five
donors. Cells were cultured in the presence of CpG2006 (1 pg/ml) and IL-2 (1000
U/ml) for the indicated time points. Proliferation was assessed by *Hthymidine

incorporation.
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R7 and R8 are as defined in schene 1 and Rl- R4 are as
descri bed above. I n accordance with Schene 2, the

w@bkphasdssonmoket one can be treated with PCT/EP2006/069780

hexanet hyl enetetram ne in a suitable solvent, such as
chloroformand then reacted wsth HCO to give an

i nternmedi ate am ne salt which can be acylated with

benzyl oxyacetyl chloride in the presence of sodium

hydr ogBigueedt: bonaeféecty of dhgyypombinatign eofaGBYGand IL-2 on the
Further reaction with amoni um acetate in acetic acid
aEBY¥eingdinted amhentidizatioa of hudandd ecltke Ay &1 A2emsuhiedh celémnwere
be el aborated in accordance to Schene 1. Schene 3 The
dpdrifidd frOnS poBoRS dekess by BR@nalmead séiBctamcmddanaed bt Ndays
Schenme 3, the acids of forrmula XIV which can be

aﬁlt ﬂlgﬁfﬁdﬂ%‘? dbff% %ﬁé%ﬁ&%é&u&r&%ﬁwﬁg%g%006 ! ug/mi) and IL-

["am nopr opyl) car rrmd

o (O THRBE R 1RE) The EBTIEE MonhuBet anpaMiBoup e cels

fornula |-e. The definition of substltuents are as '
d@g@rdeﬁ&ﬁpddm%l. sogistge 24 popitiyecleMingsas vawells vauh énrmonalized
conmpounds of fornula VIII can be oxidised with DVSO

way evemehprcodueevitine HEHPOVNASEBV-fmrtaining s¥pérnafantcin the cell
can t hen be reacted.mﬁyh a m xture of annnniyn1acetate

| fulwaé lediRd T REPBilirk Ingedatm GhA0 Coritiged ABV Whi Rmoved and the
2 hydr oxy- 2-net hoxyacetic acid nmethyl ester to give

UGLR @ Flt;ug? fi‘n m &f}ﬁzﬁﬁm afL e g0 e AN Taskd | iR iated

CULS 0 e pr Oce ur es
1 S
%@ e el ﬂﬁ%ﬁf&ﬁiﬁf&e n&éC&%d s 48n FRep22

is | ower alkyl yl, optionally substituted by
hBYen 1g¥ negaYe %w@? Wezﬁ pyréfieddrpmfepal 94Pydonors by magnetic
optionally substituted by hal ogen, |ower alkyl or

| beedr seddckigh agdbsmiarialiectl by chlibiggetih ap30% sV @Hculture medium
2) o- heterocyclyl; In accordance with Schene 5,
coithdBMsinahe hloventd @ldckbaedor bie tHer @rasate (wiite ire) of CpG2006
conmpounds of fornula I-g by treatnment with TFA and

fl%/m-f%dqt@h@bé U?fnl)f Qi ri"‘adllat&i &1%&&18 @B@@Cs as feedetr layer.

converted into the chl’ori dés of

bt rhoad i B TEREN el VARl B IFHE Alise celinoyaspvatuated

with a ran?e of alcohols or amines in the presence of
NEEFrPssopIvrly BY §ypa klRedys Wikt of fornula I-i. As
nmentioned earlier, the conpounds of fornula |I and

their Bilgarq'rﬁcﬁlmniot}@bqu CD22 positive, IgM negative B cells following 2

days of pre-stimulation with CpG2006 and IL-2, EBV immortalization, and culture
for 10 days (with IL-2 and irradiated allogeneic PBMC feeder layer in the absence
of EBV and CpG2006). (A) Ten thousands events were analyzed by FACS Dot-plot
analysis where the vertical axis represents the level of IgM fluorescence and the
horizontal axis indicates forward scatter (as a measure of the size of cells). The
viable blast cells, with high levels of forward scatter, are all contained within the
right hand quadrants. The IgM negative cells are indicated in the lower two

quadrants, with viable blast cells that do not express IgM antibodies (and mostly
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usabl e salts possess val uabl e pharmacol ogi ca
properties. It has been found that the conpounds of

wo b@7pesgsent i nvention are |igands for GABAAr eBEPEPRI086/069780

contai ning the cc5 subunit and are therefore useful in
the therapy where cognition eghancenent is required.

The conpounds were investigated in accordance with the
test given hereinafter: Menbrane preparation and
bE¥E it 2ade@y amiodies) | #Et Presgntc Shpbainbitom right quadrant. (B)
GABAAr ecept or subtypes was neasured by conpetition for

[ Bifnfrhortiffzeon | afiCi perfryined Rosihe) the nulipagatotsHER288 EBV
cells expressing rat (stably transfected) or hunan
(inirabsaleRl| ¢oRRapsiteet ed) heREpé B Self, Lostpadhtl andadelected
b3g2, a2b3g2, a3b3g2 and a5b3g2.Cell pellets were
S&&Bﬁﬁﬁ’g% '(%@@Q? nhddishn thfsf &{ncérﬁrﬁed ﬁ%ﬁq)efof]e- gler%ay. The
CaCl2, 1.2 a , 120 MM NaCl, 15 MM Tris; pH 7.5

bi ndi ng .assay, buffer), geni zed b ol ytron. for. ca.
o0 SRR R dheie cish pf FlGosrerare eginahmiprpeigssling funre),
(50000 g; Sorvall, rotor: SM4 = 20000 rpm. The cel
plirhat EMuweklzgMs axpeyrdadldtn(Rlgbs it the selbgfltwe sepranatant using
honogeni zed by polytron for ca. 15 sec on ice. Protein

WRstyReapdtifedadtBoadtor d met hod, Bio-Rad) and aliquots
of 1nmL were prepared and stored at -80 OC Radioligand

bi ndi ng; . ey iR o) .
Cone! VERPRSPLTIERGELS B, Bk SpHaI i 208 B

neneby.anes, [ h~at ratiq f nM_ .
rioind s BEUL CETRRYEOS e SEQUER AT bllBofi iy Mipview
and the test conpound i.n the range of .10- 10.3 x 10 6

MP %%?f@g}“ﬁ for pienaning threro lyrdenah gaplﬁgft% o crily ?%?eﬂoaawo the
and typically represented | ess than 5% of the total
bBAGICiy COMBRYEDwerd BROUBAY Lt oncslasis! i(B) i Tim populations are
hour at 4 OC and harvested onto G-/ C uni- filters
(Ranpaacd)n teyms iof tetal cedinnwsbarg neeafRaek &y dldwacyesicay) ambof the
washing with ice-cold wash buffer (50 MM Tris; pH
7fradtionAbF eviakle YédIg, (thédstRH- bt gopehnt aduRIRCEXThdion WAS flow
detected by liquid scintillation counting. Ki val ues

pﬁg&nsg%ga@gggcg%&g{émwﬁéﬁ%a %&&h&%cr osoft) and are

ne term nati ons. e conmpounds of the

acconpanyi ng. | es.were tested in e _above .
doscr | Eatads SR e 18 ecPa i o st ouRdePrRpd using the
found to possess a Ki val ue for disPIacenent of )
[ BASGCy NER g ERQEENTII i Rretasplst pedesstibegamalig. 8 and in
receptor of 100 nMor |ess. Mst preferred are

cBrpopinds The tasulaingipopwiMions @5elly werr qunbykzed bedow cytometry (by
enbodi nent the conpounds of the invention are binding

spiloptiund @odi@d eXd&iaG defsptighiandf @l patticaear tfer thoe @lls gata@ under
and a3 subunit. METHODS FOR OBTAI NI NG | MMORTALI ZED

AR | ﬁ%bﬁ%ﬁeﬂibﬁ(%@rect immunofluorescence; right panel) at the end

of the 10 day culture. The level of CD23 expression in these cells, that are
essentially viable lymphoblasts, is indicated as log fluorescence on the horizontal
axis (high, medium) and the relative number of cells expressing a given amount of
CD23 is shown on the vertical axis. The level of fluorescence considered as
negative (neg) was determined using a labeled, isotype-matched negative control

antibody.
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TECHNI CAL FI ELD The present Invention relates to
nmet hods for obtaining imortalized cells that secrete

wa@edorloesdses, in particular those of human ori gPeT/BPZNO6/069780

secreting anti bodi es having high specificity for

antigens of nedical interest17BACKGROUND OF THE

I NVENTI ON Anti bodi es are naturally occurring proteins
produced by i nmmune systens in order to fight

i nf ect FigHs A dAsnlysis patleCpeackdigenincedllagtlyes that were prepared
Anti bodi es exert their functions by binding protein or
nesingr e eBA SOt | GONVBINID t o JRURNTéADeenisidse The cell-free
response for elimnating them In recent years, an
eftpefrRtdnfe hape Hhivesteppreaete (Maapdudassi3ée Figure 8A) and IgG
I mmunot her apy or passive serotherapy) has been built

OBorfc B A GRNMEIsBRUNG <f SatditasnObs antinediaiif { effigfman

agai nst both human and non-hunman nol ecul es. Passive

! @Eﬁ&@g ARSI lldﬁt eogbstoﬁl?e glnqgﬂln !o%tlgg tilnoeréllchOfS pernatant was
prrar maceut1 cal conpaosi ti ons conpri sing herapeu?lc

anti bodjes wth a define ntigen specificity for .

p&E RYCCHBPBIEAT & § 2R firvg nglafféqd&ur%wgﬁg?@ed by the
parasite, or a cell, for exanple) to patients whose

i Fhifvfe kgymamfadteren nvdisire thedinproduge redebed arplatéay anmolditise/ml.
and/or with the specificity required to bl ock and/or

eAlindingibas bheufeaiAa@eront BNssedtMl prateNeghulteM in2RE3urements
Kel ler MA and Stiehm ER, 2000). This approach has been

Zgéﬁ)ﬁﬁ %ﬁe“lliﬁe)ér gzﬁ’l E%fj Hl%es‘{’ani'(]igltdocu é, Qh&: ﬁlcfaf?{bﬁgd.r lzit&l frgﬁl these

y 1980s, and since then the use o erapeutic

anti bodi es has rapidly expanded.the opportunitij for

© Rt At ghihie e D e 9f (vl deteadsiond o uafiy For
i nfectious di seases, inmmune-nmedi ated di seases and
cmcepsony hisupsultrigdemcted matharhaghasMiig. of t he t herapeutic
nonocl onal anti body sector (Chatenoud L, 2005; Pavl ou

A and BelseVl:Mch2@bc kepletgntdficanof Sagoyrel pRceR0)identifying
Ther apeutic anti bodi es suitable for passive

| FRAPTE ?&e@l@yseﬁ&i.n%hl)gi@ Abodids NAAD BHREQUE/or neutralize human
wel | -defined specitficity and activities. These

' a e ] t at el n .
PP s YRR SR, PR pREREE l pon o
secr et

d.by a,siingl e clone of antibodyssecreting
Bl P RRecrine e s ek SRR by (i . a
conpl ex. m xture of antibodi es secreted by different
cl onesFigpreali ilfragificatirsy ot ERY-igwnaryfizedsilgese¢rang bypan B cell
di fferent technol ogi es have been devel oped to isol ate,
cultures that have been obtained using the process streamlined in figure 11 for
isolating IgG antibodies having different activities. (A) Supernatants from cultures
of EBV immortalized B cells from a CMV seropositive donor were incubated with
the indicated isolates of human cytomegalovirus (CMV) and then added to the
indicated human cells. AD169 is a laboratory strain of human CMV. VR1814 is a
clinical isolate of human CMV. HELF are human embryonic lung fibroblasts and
HUVEC are human umbilical vein endothelial cells. The neutralizing activity of

selected, human IgG antibody containing cell culture supernatants is expressed in

term of decreased CMV infecting activity (representative of at least two assays).
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propagate, and nmaintain |arge sets of cell lines, each
derived froma single nonoclonal cell culture

W@ ewrets7s8) a nonocl onal anti body (mAb), to be PEFERIHNG/069780

usi ng the appropriate assays, for identifying those

havi ng the desired propertiesg Two inportant technica

i ssues are common to all of these nethods: a) FbM/tO

provi de the antibody in anmounts sufficient for th

f Uhe tdabn ayera obtajred; %m MgRBIipg qlmm@whf%qlogls@lnﬁmmgq gor CMV

and characterizing the anti body before performng any

i mmediateerpe antgemt GE A The megdtow dootrglusnsaedlealtutramedihe only.

therapeutic anti body is not recognized itself as an

aB) gGeriyartH -opAEBAN M oHATAGA husssit B eell tdultg@ewéig gobRd (5

elimnation of the therapeutic antibody and/or imune
tdeﬁﬁ%&%dél)r SRCELOD S ADRLITRY B&edINARHAVE s&ﬁb&&l@s binding

ent |rst |ssue |s related to the"difficulty
[ natura
a%tl? B PO BRD - PRITLAI LD e Bleb Fhiven sl ghpliceisarety The
have. the bi Io cal materjal to test.
i oG MRATHENDE 1 ge%‘eeVﬁheoi%EHl%;}hf‘e?ftVﬁer g?sﬁﬁﬁiit‘ﬁllﬂ? sehhgulture
and maintaining in culture the primary
aﬁlﬁﬁlbﬁd)@los@cf@ﬂ\/lﬁé%@amﬁ 10fowkEen Thee pesicivei eongiel gamples (a
encodi ng the anti bodi es have been initially generated
ach@xieia ssede acti-hbiyas hmipode co HSIPASHt ifhkat¢odnebigte®ns) and
for isolating antibody-encoding nucleic acids from

t hesgathel dohtraNshnbflaNSIEG ! h MYnispeiid Mdusé MG Fkhig@Gvith anti-
cells, in which they can be expressed and mai nt ai ned.

b@gﬁ&ﬁﬁ@ﬂ%%ll Ell E@ﬁ%l @zﬂﬂﬂ@? @%oﬁfr’e 5 tr%%l With %Ylﬁlm only or

rta zed ul tur Itions either

fusin mnt al r imortaliz form

ity R i f%ﬁf;%h@o 8 %Tp%aﬁomlnm%@ é&%ﬁrﬁ}aﬁs of the
nalnta|ned) or by usi ng agents (such as_virus) that
afallequliuFss VeSsF FPRIEd Ml GRemyersRl pati-apgn 12G antibody.

anti body-secreting cells in a way that the cells

pr opaghigereall o Oveivirde faf nthe girgcedibee for plebamgthe populations of
guaranteeing the patient's safety has been solved in

t fiempasizeeidnkibs dybecratiic n@lls sec@liingeb| the angthsdicdfeine Invention
acids of human origin for producing antibodi es, or by

”chﬂtlfn | 8t e KIENE D ANERAANoAGNSHIWARD ARV Q&Qﬂaﬁﬁng activity.
ave an inmmunogeni c potential, with sequence of

t hat
?ggclgﬁal g mo%ncf‘lowgul% O&I Ilm%lioqga? 2&d B8l h%vgggen identified

g reco nan og es concl us
passlve i otheragy g?n confer an efficient
n

%&‘;‘Pﬁilfﬁ dPeltsi BFPPIYSS theys Poies i9RRidn B t%e cell culture

pat hol ogi es. However, each nethod to
supernatants: secreting antibodies that bind total CMV protein extract (as tested

using a kit, BEIA-CMV ELISA), that bind specific antigens (tested using fragments
of the CMV proteins gB and gH), and/or that neutralize CMV infection in an in
Vitro assay.

Figure 14: Identification of EBV-immortalized, IgG-secreting human B cell
cultures that have been obtained using the process streamlined in figure 13 for
isolating IgG antibodies binding CMV proteins. CD22 positive, IgG positive B cells

from a CMV donor having neutralizing activity in the serum were prepared using
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i sol ate, screen, and produce nonocl onal antibodies
fully conpatible with treatnent in humans suffers from

w@2arhésssent type of drawback, as briefly revi BREEP2006/069780

bel ow. The hybri doma technol ogy, first described by
Kohl er and M| stein (Kohler ¢Goand MIstein C, 1975),

al l owed the isolation of continuously grow ng clones

of anti body-secreting cells after being fused to an
asr G VBNS I A psetoealias slgsebed in Examplayhr Thid prpsiasang from the
been derived from human anti body-secreting cells

( @ sdgn ctll amdtuikagCHHV H, bulle 8Qilturd) utertehaeprige eisimgt the resulting
produce human hybri domas has not proved to be robust,

dpepul Qidnh@asl @tlsctod asdiktoaddl £ 40BN eyl wittherBEIA-CMV ELISA
| ynphobl astoid fusion partners, and to the instability

Of it i SER DA YBL L ITO BY P ok HINR S TRA thd BB Ak NBas divided at 20

het er ohybri donmas. The humani zati on of mnurine anti bodi es

ca e.achi gved. b rafti the antigen-bindi ng .region. .
FHREER S RNefi A0 R S SRR er ot BEb b E Gt
a nti hod | ecul e, produci ng. a chi i.C
WBE&{,EEE@,%%H“B%YQP&%Q&& gt Hﬁé fgrpécwequé- hef PelkiiFe syepeagants.
W th other human amino acids to reduce antigenicity

t Whishghiveno| mepared  Eppr osdlie sontrinaty nepaldiombotfe cglls  actively
2005; Carter P, 2006). There are nunerous "humani zed"
apiolifrogtires wenr seainey with the eBEIA-CM ¢ [HLAS Adlit. tThie glositive control
However, these antibodies still contain 5-10% nuri ne

(alimh@ibr RUld WUKIERAS iREIRH&T With SUEINISASKie et Y aBtdrink to the
an imune response that limts the therapeutic .
'?y's %1;’1\{111')9@ with

Infah&ﬁ&ﬁre?fs ih ﬁﬁ:‘ﬁog{ U nelggtiéedg(;t{nio? Qvastrﬁgiiﬂﬂr@

e
process Is |abor-intensive and sonmetines result

changes.to I.bo Lndi ng. ref ore, .t hi.s net hod

e ERen o SEAR % P B hEe-ak iR RIS from 20
originated in rodents immnized with the rel evant
affPregeMativg SRrHINEY %% siravt dde dperigeftpingnesthryr the gnolggut-off
I mmunogeni ¢ in humans, the resulting mAbs can elicit

t vdhefdndmeass@ant i - muri ne responses, having an inpaired

anti body- dependent cellular cytotoxicity, and/or be

r api dl yigateers: @dottinasayidiee 0O dyriald Fe@Blin tigvBsavy chain (A; VH;
vari abl eregi on- identical antibodies may present
dsEHarERD: f3?‘ R&d 1i9RRdha BB VILGBQaD ROPRPR&! thé &ftibody secreted
(Torres Met al., 2005). Min approaches for producCing

];F]% [h% c@ﬁ%nwgﬁ gég l)g?e%arj“%?lghl '@?ed %%&qﬁe&%? ?(gr tﬂg B%?V (HCDRI,

ni'ng and pres nmunogl o _
O8RE 1Y 32! BERTPA 0N S NEREL Sy Rghig b e
f(rLfjl nlg?,t §EQ ID NO: 9; LDCR2, SEQ ID NO: 10; LCDR3, SEQ ID NO: 11)
chain are predicted on the basis of different methodologies comparing known
antibody sequences, such as the V-Quest, provided by IMGT (Giudicelli V. et al.,
2004; available at http://imgt.cines.fi/IMGT_vquest/share/textes/index.html) and
are underlined. Ten thousand cells from this cell culture were used for determining
the two sequences using standard protocols. Cells were pelleted and mRNA was

extracted in order to produce the cDNA by 5° RACE amplification using

degenerate VH and VL primers. The sequences were then cloned in plasmids used
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i ncl udi ng antigen-binding regions, can be anplified
fromhuman tissues and inserted into bacterial phage,

w@bkdoowss1es t he "di spl ay"” of antigen-bindi ng fr apeEeRPE0E069780

the surface of the phage and the subsequent screening.
Monocl onal anti bodi es agai nspbghurman pat hogens have

been produced, starting fromthe |arge

anti bodyrepertoire derived frompatients that was
claneepsiiaming rhastsedl gelishgllsh sgeseasusp PAA t sanensrogineeding of
(Mancini N et al., 2004). However, as enpl oyed under
nmpatabli regioms trathedsavy biese ($EQ rIErN@s 2jraryd bghtiaheinf (SEQ 12 NO:
for identifying therapeutic antibodies since the

ant wbRdiet@anes @it ﬂ@tseg@dne@si fomag ke 4i invapeadSsy shabtial cell
does in vivo, on one si for elimnating sequences

I fohdle human antibody repertoire that may elicit an

i mrune response, and on the other side, for selecting

Thus., conpl oxOPI - oﬂ§$¥ﬂﬁﬁ’?§8ﬁaﬁ LRGN,

t echnol.ogi es al] ow ng direct seq e .alterations_are
sonet i JE]%%PFFé%‘H VER§Iq eﬂﬂ@s Ao MPFyR S denerriciency by
libraries (Hoet R et al., 2005 In a second case,

t whishgewia tazed al@;&pﬁiwg@ﬁ@nm rean i medycedene screamedpen the
i mmuni sed with antigens of interest to produce nurine
cedsissofakp e npedifidityyankd(ombivlagital odvieso f{ the kdoeetadh mntibSdies.
and Green L, 2002). This nethodol ogy has an advant age

over ty, @urﬁdmaihema&?le@lsﬁw aYwitRE PRAIG G LctREG USRIty and
the anti bodies are selected in vivo and may contai n an

"_é}ﬁfb%ﬂ? ggcrﬁfcﬁl%quﬁﬁymcg CQISQH c@ll chl@ﬁr@éoﬁﬂhbﬁ’sotﬂ tezﬁe 1mmortahzed
wever, the nopuse i mmne system act In
envi ronne. ene uman. ant i bod e
absd‘?%EPfgglP‘eB%é’&?sf ‘faélg?ey“rfpé?wéﬂ’ye?ﬂ%‘/é{‘% JRPTPREY %ﬁ%"ﬂpﬁnépons of
use. Thus, the ideal therapeutic antibody for passive

i Wﬁﬁﬁﬁlﬁépa%lyon%orapmﬁwe%wskaﬁe&rfawméiﬁmr@ody that is
derived from human i mmune cells that have matured in a
human bédanbeenHowed thaf thelrboe o€ spdcdir mpahstand cpnditaes iebed to
of such antibodies is a conplex and tine-consum ng
PEAL €S& tivh ne seiafvaivhi e ahe it fed dsd figipofi@in®hign @ 8ffects for
i sol ati ng popul ati ons of viable, imortalized human

C%thﬁlﬁg"‘ﬁﬁbl@ lil %@hf@ﬁhhg%ﬁh@&iy@%&ﬁh% Bl (cUh@ibuting to a larger
conditions are inefficient deve Oprrent and

p{illgerls tg at% I19ﬂnlzp ﬁrg?rttacf{zeg :;%HFB'O(P %%g}eltlﬁ% ceﬁg%atgcahobe later

I gen speC| esponses I n

Vi vo, gg ans t E X t he rocess in V|tro usi ng

ciseded g thasing Fnc‘f' It WA m have been

extensively revi ened (Banchereau J and Rousset,

1992; poExgmglesrisonsbayd tRt thooaitiaCapleetian oRthe 9@% from the
McHeyzer- WIllianms L and McHeyzer- Wllianms M 2005).
biological samples can be based on one or more cell surface markers, followed by a

stimulation phase in which cells are exposed to one or more stimulating agents.
However, the stimulating agents exert their maximal activity, without affecting cell
viability and proliferation, only if applied, at defined concentration ratios, on
specifically selected populations of cells for an appropriate period of time.
Moreover, a clear temporal and physical distinction between the stimulation and

immortalization steps should be made, being evident the negative effects of



10

15

20

25

However, the isolation of human B cells expressing
mAbs of interest has been hanpered by the technica

WO p@biobs758/ t 0 produce stabl e hunman anti body- seRPCEEPI0g6/069780

cell lines, even when relevant binding or neutralizing
activities can be detected. Many different popul ations

of anti body-secreting cells can be isolated from human
donors having specific profiles (e.g. naive,

veEBRitaRgossly exppengihe celdstorthe éfﬁﬂPl?tllilgﬁléWlé dmaqetalizing agents,
seropositive individuals) and fromdifferent tissues
(e.g. bl potcultonisi Esgmplps elsrw hbynthhsenddmsi)ts whebe dBmbined to
cells reside and exert their activities (Viau M and

Zeytadlish MficZE®and repheivicib@hinefiogatdraiie BB Vhitiditalization of human
nmonocl onal anti bodi es requires the extensive screening

gl\rélhl?e Qﬁpé'”(@tﬁ Spdgftlvlemrcteﬁé RRAc R B€! duBse ‘ﬁ@@c[ 'cﬂ)ned and
each cgl secretes a specific nnnoclonal antlb y In

iﬂ{r{en%d elPstm a 1l'rmcte C(l&)]ie stuéern?gm %é%h{n%qo tﬂe &mdm& and/or

Ure CORditi oS

B . 1987; Bor aeck 1989 ver
ﬁwﬁw%g?@@%r I{HB sélPt&Pfi}eén th ctnregfﬁrsoﬁsuc ngs neutralizing
imortalization of antibody-secreting cells are stil
sextpmeggyifusonfectemendamayr etblsk awd, (fyrialy dthet camthiepdayisolated
imortalization efficiency, overrepresentation of

card ailonedsfitry hether cdlatacgtialtidn tayd aprddgetiont by , thé eadibndies as
to an insufficient nunber of cells and secreted
aﬂkb@@ghﬁgxa%gglable for screening assays. Gven the
difficulty in obtaining stable hybridomas from human

tib t | t
ant i o?%%@{flﬁﬁsg]g&og&eg Sj gv@l@ﬁlgng&%'hg%F 3 gﬁsh I?)‘?chﬁesglectlon and

ext ens uce

AR SRS T heRgiod: ko PrerVTTe Qe el g

al so known to_ induce_polyclgnal B cell activation and
pFUIEFEMRT HHiIZEREgFGiie domplationy of cellyothat peempisvigualygin virro
Busch LK, 2002). Anti body- secretlng cell s have been
pirmiuua:ie@ti, jteERYingnfreipt atithzayelomauwilagn dddifiem enfor instead of) a
sources of human B cells such as the peripheral bl ood
ofirhiemhidmylisiupjagaits presel ected using a | abell ed

antigen (Casali P et al. 1986), |ynph nodes, spleen,

or periphetR! inflap 99?J1£t%ﬁs QﬁtB @éﬁsswérg%'fftﬁglugéﬂlet&h @f spekific cell
1987; Posner Met a H et al 198

85,3)%1 %@]{ﬁges{ %?/toto?(éc erlt Lghg?élerl Stx?)?%gsggk ﬁlre aIF g%h c%mblned with

fl d b
| %klﬁ%%’%&rwm f%cmsa @%Jf)e?%%%m iy ’tl)? aPaVeefnﬁafSteC etal., 1992;

inherent instability and heterogeneity of EBV-infected
hhingehsTraanaay T \eil dabl@4ner 1550956 cioetan ngitigen-specific  panning

procedure, and then expanded over a feeder cell layer before being selected
(Steenbakkers P et al., 1993; Steenbakkers P et al., 1994),

Populations of antibody-secreting cells have been immortalized either using
a standard EBV immortalization, or using combined EBV- and oncogene-mediated
transformation (US4997764), EBV immortalization or non-specific cell activation
followed by the fusion with a myeloma cell line (Niedbala W and Stott D, 199§;

WO 02/46233), selection of cells expressing antibodies having a specific isotype
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B cells are often lost during this procedure (Chan M
et al., 1986; Janes K and Bell G 1987), obliging an

wadernesosal cel |l fusion procedure to be appli eBCEHEPBENG/069780

EBV infection (Bron D et al., 1984; Yamaguchi H et

al ., 1987; Posner Met al., 2991). In fact, sone

aut hors concl uded that the best nethod for producing
stabl e, human 1 gG anti body-secreti ng human nonocl onal
cafitqr BRIt haertaizationd Morginthae Nugi %n BO6huprapelection of cells
| ynphocytes with a nmyeloma cell line (N edbala Wand
Stadtoved by 18O 8se bfi EB Veimnadrtaliz2@@6in, thd psgete ¢fheB cell activating
technical difficulties with human hybri donmas di scussed
abavie (W9 1/0%s| satiue mpétsal Haves; bieespisli F ecdlg@0ed; Tsuchiyama L et
i mproving the imortalization process, for exanple by
coMigoy NG f/H e, approaches (imortalization with

oncogenic virus, transformati on with oncogenes,

m ni - el,ectrof usi on,., Muse- hunman het erofdsi.on) in a s
o1 ngl HEFELE IR SR AR TE B e it bafe s hssociaiing
1993; Dessain SK et al., 2004). man nonocl onal .

ali€i BaRedt) a%léﬁ@é‘ﬁ %% o?f&tuaa?gf Fg{rn Blccph s At yagge before
been activated and imortalized (in the presence or in

t emearidlwatien and te cAheiprrarf a wrad ipinogtehsition myoseay thetgrovides,
mani pul ations in cell culture (Borrebaeck C et al.
188partiBdwe ppbicton@l pdpuddtions IFI2]1s Ieat @ah de Taxadmealy dndetirectly
al ., 1994; MorgenthalerN et al., 1996; N edbala W and

KudeRi 2 ient ; olMdcihl Br ehordklonall ilatW¥Rs Odf 89k 1&¢pressin
Hur D et alﬁ?&goo ; Traggiai E et a?%§12004; P £

TR R S B A0S0 I ABARRR iy 0 s ez

the literature on nethods for isolating an

rmor ¢ 554 I eBRrS of nEF weSe, B cantgs in @ method for
especi al ly of hunman ori%in does not_provide a clear .
uberBPializing goRHatiRek ¢sTly dBatgarctesenfibefies pf saeesmpgs specific
obtaining the |argest repertoire of imortalized
anviybetsonsoig the dolbosting steps:arting fromthe

purification of cells that express antibodies from

bi ol ogi)ca$elsaing! tBs pupulhtior becs i rteardxpaes@ds dntibodies from one or
anti bodies that are secreted in cell culture

condi ti ongoyel Eio@i&laﬂ sdpl&d 8A% ntBAY AN PIRRISE nlaBner and on the
provi de met hods for establishing nore optim zed

pr ocessesd MR FRRLYEIGSBRSLFLS BRDS and

conditions in ce roving selection and

viabiljty_ of the antibody-secreting cells _in an . :
ant i geR- i MUBpaHER M9 PRRWAHOR B{ertkf?é‘% ?f‘glss Hefilegst a stimulating
I sotypes of interest), a high throughput anal ysis of

t he secr etgsdt mrrellisslinesordiions perforned on the

| argest possi bl e population of imortalized

ant i body - Blémimatinggaid elilnslanag ngait iech tha celékblture;

d) Selecting the population of stimulated cells that expresses antibodies of
one or more isotypes from said cell culture;

e) Exposing said population of selected and stimulated cells to the
immortalizing agent in cell culture conditions;

f) Eliminating said immortalizing agent from said cell culture;

Wherein the immortalizing agent is a viral immortalizing agent.



10

15

20

25

culture conditions. Such a process would al so expedite
nmet hods maki ng use of nol ecul ar approaches to cl one

w@eiorloesdys genes because the popul ati on of B ceP¢BEP006069780

whi ch the anti bodi es having an isotype of interest are

cl oned may be repeatedly anabyzed for the detection of

cells secreting antibodies with a desired activity and

stored in a viable state for future analysis.

DI SCL CBuRENgtodiqen hvmfeeratnd PR proegenef padigppal ovenssthat are

based on the observation that conditions and neans for

sellaed inghe stalysidl atd thg, usarmd thenpoptlatiprz ohgells that is obtained by

anti body-secreting cells have not been chosen and

cgipyyingdhisnmathoef(FRCtI)VEn pritioslar,i the tibBolingerval btefs kRould be

i nprove the cell viability in culture conditions and

{ PSRNk |t Y tOndeTHRG L 2L | iRIpBHaRORR! & abofiRE toell] dultures
s surprisingly found that specific conbinations of

such conditions, and s not only inprove cel

i ATror %ﬁ%%%ﬁﬁquqgﬁ Oggﬁgiderably enhance the

t hroughput, and the reproducibjlity of t whol. .

proces ?M@ln@aéﬂ@ﬂéb? ﬁ@?ulﬁ%oraﬁ% sl %WDF‘E 3@5}3 g !l culture in

manner, popul ations of imortalized cells that secrete

ant i bodi egellgfultypeeqondlitions;sot ypes in hi gh anounts and

that can be stored in a viable state. The nethods of

t he | nkenbéetermiaateutk Inpnibeowhe embpoy,yaldamahe payifidratioroadivity

of cells that can be used and maintained as |libraries

of “anti bogly e @bpilhtih Jf SQUN PREPEEdrEleCaiRlolifes SkiE specific
t hi s approach, specific oligoclonal or nonocl ona

populatioggwg%?ﬁ§%3§ehgﬁﬁm§¢crete, in cell culture

condi ti ons, ies having different functiona

on o 1) B A B0 R R R S e AR BA o

provi des a nethod for immrtalizing a population of
cHIVFRtighean beapritcd. HnparHeieen Srmand eflisnselated fexm petipheral
i sotypes conprising the follow ng steps: a) Sel ecting

t bleod spuplas,ite prayidegednalanabeellsadiues seantingdadibedies phimterest.
one or nore biological sanples in an

ant i genr ifnde pien desiioddash elie dAvkn®on t fibvwaditAni@f, bheone hand,
expression of at |least a cell surface marker;

b)
SRATARH.TD S8y OO g o PG Ll e
g%ﬁe{'ﬂﬁj}eg% g%?igiity i fchglagtlﬁ(gdy%béﬁoln%gofqﬂg Qésilfeﬁ %@t};ﬂ}? egﬁjegsed in the
primary cells taken from the individuals and captured through the wviral
immortalization.

On the other end, the more uniformly viable and highly proliferating
populations of immortalized antibody-secreting cells that are obtained by the
methods of the Invention, allows a deeper analysis of such antibody repertoire by
means of different biological products that can be obtained either in cell culture
conditions (e.g. population of cells, cell culture supernatants containing high

amounts of antibodies) or as other molecular entities (e.g. DNA libraries prepared

using nucleic acids extracted from oligoclonal populations of cells).
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d) Selecting the popul ation of stinulated cells that
expresses anti bodies of said specific isotypes from

w@200d/065558 cul ture; e) Exposing said popul ati oPCDEP2006/069780

sel ected and stinmulated cells to the immortalizing

agent in cell culture conditpgensf ) Elim nating said
imortalizing agent fromsaid cell culture; Werein

the imortalizing agent is a viral imuortali zing

agent . Moreoygri the arethadseoft G| lavgniignsirapide g ppesibility to obtain
perfornmed after step (f): g) Miintaining the
peopuighhhopodids andlimsootatiaddetls thao secsete dnicleldiesga bt ghaagtarized
cell culture conditions; h) Determ ning the nunber,

t higecdiiyatdi thet gell aulirey éﬂ&@at@d olyi dietdatd @R paitEvhdlypdpllation of
t he popul ati on of ceI%s that secrete antibodies o
Sﬁ‘ﬁﬁoﬁﬁ%ﬂfdnﬁbbéfg%?ﬁ fho IR ek sl e%regéije& W€ eﬂ%‘u?@ prepared,

hematic process can ge |ntegra nd ada ted b

SC
a ddi i onal ~cond
Ryl e i BT Poot® SRS o BB RSy ?:eas Uihd Fown in

fro e cel s can be jsolated; - The. sp CIfIC
vﬁ‘ gzﬂnﬁ nge OPERIVERPSTR], ClHke HEPy 113 9l one,
antlbody secretlng ceIIs - The cell culture

cetirt thensthe htguak| tewor HaorrmbtapL ngiesiens tthe tgnoviion, idemefying
the proliferation of the population of imortalized
aimhimbodized eetletthngecetd sntibvdeeldf interdstr dmamadiht i rossef tosing
The neans for determ ning the nunber, the viability

amdhoin tiR1dm® kfeps ahil Apedind Vipt e Qhatab@ripapl 8 b@ibddies in
cells that secrete antibodies of said speC|f|c

' 31%6)’&??{1 Ll@o%?ll v 1%' zlss l ’hldE & of a-lrtjﬂf%ll gﬁglce for the 1sot1at10n

propertles of the ant| and the re assays th

ar chos or screenin the i rtali

£ 150 oy BediPL TRy B @era?ﬁ%wﬁ%%éh%fca{l e PR RRdy and
prOV|de nmeans and conditions for optimzing the
sBlceepily aceqmphiphgdi on, i mortalization, and cl oning
of anti body-secreting cells at the scope of obt ai ning
t he | aflyasfordithe neithods aridhedmtvationfcas e mdepted sind hategrated in
can bemai ntai ned as a popul ation of imuortalized cells

I hoge bdbmplek triétBodO i e ifgingl ahdf ptlucibfendrslonkl B@ibodies of
populatlon of cells can be considered as a library of

Prefricakdt 08l 48 sﬁﬁ‘]ﬁ{an%&? LR @Rt isRodi pRans: fnh@iample 3),
can be subj ected to the desired screeni ng assay(s)

and in the figures (see in particular Fig. 1, 11, and 13).

Definitions and further details on the means and the conditions applicable to
the methods of the Invention are provided in the following paragraphs, together
with the description of the possible uses of the said methods and of the products
that can be obtained using said methods (populations of cells, cultures of cells,
supernatants of the cell culture, and antibodies, in particular human monoclonal
antibodies).

The term “population” of cells refers in general to any group of cells
(antibody-secreting cells, in the present case) that are isolated using the same

criteria or generated using the same methods. For instance, populations of cells are
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i mredi ately after its production according to the
nmet hods of the Invention, or, in part or totally,

wo ewzee8781d used |l ater in one or nore screeni NEBCEHEBAYS069780

The popul ation of cells obtained by the nethods of the

I nvention can be divided intosnmultiple oligoclonal or
nmonocl onal popul ation of cells that secrete anti bodies

in cell culture conditions, and in particular that )
sthepe st BPBNal sclastiphoiiPete- S ¢l B01EBS) reefreaienéng. with
specificity and/ or biological activity. In fact, the
sstpeulngn@ant wofalt mesertdeling epértts)r es ths divesionf of a culture or a
detecting the culture(s) containing the antibodies

hpapulgichustiteBn it 8MmaBesdold 6f de¥ls R hOrstddis 0§ tB@bame amount
activity. Such antigenbinding specificity and/or

bbpée(ﬂg!(&glw}é_ﬁtshyél&ﬂn %r&eﬁ %ugﬁ&%‘f%%aﬁﬂ JHAYs m%ﬁbrtali_zed cells
manmal i an, viral, bacterial, plant, parasite, organic,

Of, 8528, Clo%n—ttll%erqlap fce ! rqge .rgsﬁ)to' ul-rla_Foen 3 géfﬁsﬁgulih bg viable but
i Solati'on of sach population of BEFT'S 8epen s oh The
grom h of such cells, .the assay used to screen them .

ahf nepessHl¥ queiey ac?PeCé‘hf gb)g%l%% aehiitycles: é@“flgg’imglfgamg’ or
starting material (generally, peripheral blood froma
densenting antbeslies), asfit kppperssii cell gulfue condiiensi nmor t al i zed

anti body-secreting cells should be cultured under

condi t Tmnermhatlitat? ofvcélBrrefeaxionmpomedtionpifakell§ draats maintained
and i mmunogl obulin secretion, as well as the direct

Umes &dnt£iféd (e @UtHeUN &1 SUPBRaRAhaRtS dfsR a f8dke & thoftlt) kh@e scope of
desired activity. |If needed, the popul ation of cells

J r r divi S jn h s.of: :
TN I PSR ATTRADR RO SoBljpine. o
bi ol ogi cal ..activit until ane or nore cell.cultures
oxereie EnLal iorg Ok raRBE Bremt afhe Fisi RaWPRGs (2
the desired antigen specificity and/or biological, )
atitmylptige phvirpdniegrializingetesasankhess gxnegigicatad gonditions (that is,
nonocl onal antibody with a desired antigen specificity
aedl oultung ebwhiiom) izduedevihe yise @f ilaibaiosy whimtangst atdu etperature
by expanding the cell culture, and purifying the

manbel anamodphiard odyetherowith e swpdrosRtcantue méditif) spmepliately
culture. Additionally, the DNA encodi ng the nonocl ona

A dsBP Y 16280 Reh hdiee pRir&hBoh 8n@ewsird for the

reconbi nant™ expressi on of the antibody in host cells.

h i . i on. .
Furthe .c%ﬁjcggél%il%%{?gﬁepcro%ﬁ)%g%dt +{%g @{)équho [ & cells tq%egher with

popul ations’ i ze I'bod ecreting ce
G R TR ION AT A
of anti body-secreting cells) obtained by the nethods
ofnd: ¢ innthe rrapo RS tRtbodyaseciseing sl f ofr adddeonal fopllh ghagrge also
cultured for supporting the growth and the proliferation of the population of cells
(the so-called “feeder cells”). After a few days or weeks, the composition of cell
culture medium is altered not only by the consumption of the cells but also by the
large variety of molecules that cells secrete, or simply release when they enter into
apoptosis or die. Thus, the cell culture medium is regularly substituted with a new

one, or it can be partially removed to analyze the content of the cell culture

medium. The used cell culture medium (defined in the literature as “supernatant” of
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produci ng nonocl onal anti bodi es having the desired
antigen specificity and/or biological activity. The

wa@edorloesdses can be directly purified fromthe Be/EP2006/069780

cul tures or produced as reconbi nant proteins using the
DNA sequences encoding them apd i solated fromthe
specific cell culture. In addition, DNA libraries
conprising DNA sequences that encode ant i body
sbgusHcadiiet apellors ipeRt” e eprdionaiorppeitufcamegigm) can be
prepared using nucleic acids isolated froma
poplecttliao hxaf time lpbmtoto dekleminey &nrteixamplej thegantenicanidghe activity
froma popul ation of cells that has been shown to
sefthetaatibsdiedOdt Bvelisveh ngerary i thel populbiifidbNeelRNd/@1 culture
bi ol ogi cal activity of interest. O her objects of the

PESRBns! r"[\fl?smiﬂfgﬂnﬁfo% rt@%e"i‘ﬁe@dwitﬁ thPeqH$ SrOthe lQﬁlblhty and the
populatlon of ceIIs, of The cell cultures, of the cel

o Iioilflergt Gosnggfe s[ru%ﬁ s[ I%ho a4 %F %({ pol del?Nﬁttil% %taﬁ.llrs an& the poss1ble use

nB%Ibo secretlng ceII for g,ntlf . and ucin
F“ 1415 i (B&d nf%rslso Hag én‘% d’&ts§r66 &i It pttying

met hods of the Invention can also be included |n Kits

f monpdenal pRyhasiesated cpdastingicplds ta bedraen.gita) ant i body

havi ng the desired anti gen-binding specificity and/or

bi ol ogThalteractpaliytipnaldrrefesedo faoculdet enna miopglatibve of cells that

features of the isotypespecific, imune response to an

Ak PEQGOMSH Aunidet 6F IfREME anabddigeR.g. a0Y i 0US10° or more) each of
abacterla cell, a toxin, a parasite cell, or a

gfdv résFE(?&ér ggl\é'oogé?(gu i((g*;]csf’:llg?w@tﬂfﬁut{hgtbh@%e%ﬁ the Cpﬁpulatlon In

garflﬁil?ila 30T e chies ¥ arpappBane Shg B by e gnhods of

t hat secrete nonoclonal antibodies in the cell culture
stisdRYFRQAR(SInGneeneriad 18 a1 BELERPERRFIdeRtManyesr Bepyrellspresent
purifyi ng nonocl onal anti bodies. The Exanpl es provide
nmean bicdegica saatpte) dies 1§ opt diyplediingutthies wetphpedstiafs, theit most,
I nvention at the scope of generating EBV-imortalized
padipideatih eoBured ohpopailatBne editisllyf of SO6t @brd dxdls (€.60P, 1560, 1000
same bi ol ogi cal sanpl e, nonocl onal or oligoclona

POPMbARL de@BSasaf cé-‘nelge! SatBPAIBSE 1&16hi A 98B ba@S of the dilution of the
virus-specific human 1gG anti bodi es. DESCRI PTI ON OF

S!r)r%ﬁgi E&&{a?cﬁmtr?ﬁl[g‘lg(g%aatﬁnr epresentation of a

I'SO expr essi ng nmonocl ona

anti bodj es incl.udin th nethod of the Inventlon
obt ai nﬂlf‘gtqr%“rﬁ!hﬁ%‘ﬂi) f‘gﬁﬁs.%a Ttugeopred powyilatian &f cells Pesulting

Figure 2: Effect on the prollferatlon of primary B
cEpmsthe divigios fi shewlwe or population of cells into cultures or populations

initially containing less than 50 cells (40, 20, 10, 5, 1, or less than 1 cell), as it can
be statistically determined on the basis of the dilution of the original culture or
population.

Oligoclonal cultures or populations of cells that result from the division of a
culture or population of cells into cultures or populations initially containing 20
cells or less are of particular importance. In fact, if a single, or a largely

predominant, biological feature is detected in the resulting cell culture (e.g. an
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presence of IL-2 (1000 U m) alone or conbined with
CpR006, LPS, SAC or CD4AOL. Human CD22-positive B

wa@edor®6smes e purified by magnetic separation frpon/PBRES069780

pool ed fromfive donors. B cells were cultured for 4

days in the presence of the pndicated concentrations

of conpounds. 3H Thym di ne was added to the culture

only on the | ast day, incubating the cells with

| agIode ddeniidied orsi f@retein genegechylthe, cath ppitws sepgrnatpeigusing a
with mediumonly, nmediumw th IL-2, or nediumwth
ChiGRIB] wesag quraesemtnscribal kerexmethie meRN4\ isPhedefrbmcthe culture
of the conmbination of IL-2 with the stinmulating agents

Lidend RY PEACsidB) celn@1t6d4Qh be ChnsMisr€d sxamonedomds cell culture.
i ndi cated. The val ues of counts per mnute (cpn) are

repor t 03sJTRAAS cAf chikdrPt i LRt V&?HB‘[{H% co 1sﬂ{gf Bﬁge@} a large

absol ute cpm val ues bet ween ( ), (O~ are due

ﬂa{%ﬁ%oﬁf se ”&ﬁﬁﬁégo tﬁfgce dost]E elng ﬁ%éirllaézlrdt%etgF prqlleferatlon (and
endent e ect of on th

p?mrqnﬁﬁ}f gt SHBFLORY m@éﬁfeﬁ%{@v@ Igast éf ftecan g gypluated on

CD22-positive B cells were purified by magnetic

sedwsis o afspeeifiPBibegipd drattiref (e gnpdaretoonddriosnscifg angibpdy) that

were cultured with the indicated concentrati on of

Q2206 usradfol kel2ct{nkQBO cdll edljurd. dhuR adaytsbodihe poputinérn afcells,

viable cells (A) was determ ned m croscopically by

t syPadll ditdee AR e@XOhnbSicAR. culthreRAh Bk lilicatdPal BeMUSAGbCclonal”
events from each indicated culture condition were

anal y -
g\?elge%lt%g }mfur‘fﬂlle\?:%a Fltéﬁglgt%{ Xct{#%escﬁnggzr%; Qagleg %F egttgﬁhshmg the
§ |s with higher forward and orthogonal

8’9‘15 WY RPIEEPS M gur e 4: FACS-based anal ysis of
VI abi | i ty and_bl ast formation of CD22 or CD19 positive
B cel | $hgisrpfimaopylizedgfeeisdn separldeitencbrrppygopulations of
pool ed fromfive donors. The anal ysis was perforned
bedfllsrabtqingd oomatht enetfi®ls & the dayenciaht aftes ewposngthe selected and
combi nation of Cop&x006 ( 1 ng/m) and IL-2 (1000 W nl)
( B)mulhed gaphlapanelf,ccllO (O ergnismovellRingnadeyiz etveythough the
forward scatter (horizontal axis) and orthogonal

S%@a{ltlﬁﬁn({rﬁéﬁﬂti&@an%' BociAS @uﬁﬁﬁes%rre?en@é of 'sﬁt%lf?d"@;ral products
granul arity, respectlvely Vi ab s are gated

t {1: 2 g{roteﬁlgl ggnscﬁft?ﬂ tﬁg X}Jet({%fm&yvgg 1&1&S¥¥gﬂgeds&% ! ﬁwy show

rgned wt e ver jcal axrs,

Cells under | ast_differ ent at n have hi gher
f SPREFAUSa t%‘EFBcPﬁ%H feratigh ¢1gy cel iﬂ‘@ Son‘ﬁﬁl /4% sgpwn in
cel | prollferatlon and cel |l viabi I|t in Bcells

sExarplas edinggry fugagth gellsathinhereapieed oworrbiotegi¢adnample and
Cp&006 and IL-2). Human CD22

express antibodies, were successfully used to obtain polyclonal populations of cells

that were then used to generate oligoclonal cell cultures containing at least 10*
cells. When the culture is started from 100, 50, 20 or even 5 cells, such a total
number of cells is compatible only with a number of cell divisions (10 or more cell
divisions) that in general only immortalized cells can perform in cell culture
conditions.

The term ““antibody-secreting cells” refers to primary cells that contain the
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positive B cells were selected by magneti c separation
of PBMCs pooled fromfive donors. Cells were cultured

wo eoovkes7ps esence of Cp&R006 ( 1 ng/m) and | L-2C/EPD06/069780

Um) for the indicated tine points. Proliferation was
assessed by 3H thym di ne incogporation. Figure 6:
Ef fects of the conbination of Co&006 and IL-2 on the
EBV- nedi ated i mortalization of human B cells. (A
cepes pysidprereing agkbediespdethpi g vei the) canagiity thersretg tham in the
donors by magnetic bead selection and cultured for 2
destscelivl aestiagen(ak .ometh¢ Hlewk irbaive Yor on thencetedulture supernatant in
containing Co&006 ( 1 ng/m) and IL- 2 (1000 U m)
(whiot.e bars). The cells were then washed and | gM
positive cells were depleted by cell sorting. CD22
posi tiyge GM ARGASHNCeF ea{ﬂtl%oé\{fige%rét{%o bR %§grsb¥o antibody-
overn|ght culture with a |V of EB -contalnlng

ernat ant

|
CHRRIR' Sl o RSBt Bl Vi lrmener%%ael&ma%nag%ﬁ% zrow,

were cultured. in nedi cont ai nj
"ﬁ“b feratﬁdar}dr %eawea%%@og.wﬁ é@éﬁ??@t% l'égﬂsf laesfa}lte Ya;?é ft least
for the indicated nunber of days. (B) CD22 positive,
| v anesgiedi ofetimpe @ad/ps fouey aupber ¢fi el divisiong ledy sopersor to that
donors by nagnetic bead selection and imortalized by
cobbsermed ifvitehpram&§%ells Mreofotcaxipbsirdetontae ivirmi imhbrt&BYhg agent. In
t he absence (bl ack bars) or in the presence (white

bparsidulef, thd PBRPoral bopBlatibls 8Ndelld-ovBtalnkd08y WhdTimethods of the

u3|ng irradiated all ogeneic PBMCs as feeder layer. In

Qntgéar‘) 1(:§gd i tf]ﬁ g?b‘gﬁﬁg;;ﬁé%%ﬁﬁmﬁ%Pﬁ@ kﬂl@‘fﬁlﬁlortahzed

rge ce was eva copi c by try

e exclu3| gur. Rhenq R
p%fﬁfqogiéecrwm ﬁsﬁsawhef& if gfén, TG 1B goﬁogﬂiigndofmmdonal
pre-stinmulation with Co&Q006 and IL-2, EBV
| PRRYationp 2Reqlonn cahgulate Fonddiqnsr 10 days (with IL-2
and irradiated all ogeneic PBMC feeder layer in the
absencéhofteEBV ‘damlGp@20@e)t.” (s Ten & hougwndd, event specific
wer e anal yzed by FACS Dot - pl ot anal ysis where the
vesrhbiaadionadfl Sontifephes eapsbld beplodudahg afstingMtfonuespeacenediated
and the horizontal axis indicates forward scatter (as

?@ﬁ’t%gdf} s@éreﬁﬁ% cdlisz ?nd‘ElEm & Ikl%ﬁlferzﬂh% Mdahh RicRkAS b these cells
hi g levels of forward scatter, are al

CQI{H rlql(le W[n‘?ﬁloﬁlagts ﬁla&% Vtablg%% S ?B#qg%gﬂ}eﬁ l%yTHl?cr!)&%y and by

negat|

guadr h viab IIs that,.do not express
&W%ﬁ( %@&P‘?fé S%aéﬁﬂoﬁgéﬂssé%“r QUUEGCIEI%t i bodi es)

are present in the bottomright quadrant. (B)

| nrunodhe feus; “sHMatIoy Phasep é?%tﬁr et patiodyof hme during which the
supernatants of the EBV imortalized, CD22 positive,

| glldanezlattibudy-Boraingscellasrestkposed ad dat s&nnhlaﬂiaﬂgeagtrﬁd
The term “viral immortalizing agent” refers to any kind of viral particle,
DNA, or protein, which allows generating immortalized cells from primary cells
isolated from biological samples. In the present case, the primary cells are
antibody-secreting cells, in particular human B cells, for which different viral
immortalizing agents have been identified.

The term “immortalization phase” refers to the period of time during which
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according to (A). Spent nmedi umwas concentrated 5-fold
before the assay. The assay eval uated the presence of

wo otoabessegr et ed human i nmunogl obul i ns (ahl g), PCTEP20DEOII780

(cchlgM, and human 1gG (cchlg® in the cell culture
supernat ant using isotype- specific antibodies. Figure

8: Conparison of the polyclonal populations of cells

obt ai ned accordi to the BASIC, COVBI NED, and
SthousNgatost aﬁétm@gatesi\) angipedX PRsHPtER £7lls Breo€sRRIES tothe viral
preparing the polyclonal populations of cells

aceopdilirgng agenhe BASI C, COMVBI NED, and SEQUENTI AL

nmet hods. (B) The popul ati ons are conpared in termnms of

total gebtep pra@malyeagereenidy fheOietpioME! thy ) Ina&tdiodf is the
the fraction of viable cells (nmeasured by propidium

' fﬂ‘éht‘i’ﬁca%ﬁ'df%@l%ﬁl% &l W&y FrBHie%hi)éh tﬁélogfél%dngﬁé’s b&htammg

materi al s and net hods). Figure 9 Siti

pPoSi.ti.Vv cel | ed using the BASI C,

C%H?[/g’l Rl?éﬁecretm &J\F[Q—\_‘ﬁﬂﬁ%ﬁ pS?)g odgol s, as described in

Fig. 8 and. .in The r suI opul ons of

cel'l s farbdisgig wagﬁe E?vdfgrswdcy &Feﬁwgtlg@, lap%ﬁ gihress and

I odi de exclusion; left Panel ) and, in particular for

t frSERse é@ﬁlb%hﬁljdtaef@i baew ésolaal arfdoimiopRdizest proag sliffmertussispry and
di rect i mmunofl uorescence; right panel) at the end of

t tigadq) ikdydiog btoodetondilwe splesre |bialbgiCifBuidx pruels 8¢ oerebmospinal or
these cells, that are essentially viable | ynphobl asts,

| plelRdfiGRb e h&ds fand RS ¢ tieRrédng. hori zont al
a$§(| s (high, qjyrrrgfgi um ‘and t he }?g‘lﬁﬁt | veg nunber of cells

vert ?igiﬂ%?&&w ”’i‘?@%?‘keﬂ?ﬁsi%&rg&%%%?E’%ﬁ@r%@?&&hg‘éld be
st T Bt G RO 8 191 O3ARy 18R By el g human

Anal ysis of IgG secretion in cell cultures that were
pPaHBr ¥ DEfeitdt Y prRdreng caliBenitmed rsegEENFmgn  monoclonal
nmet hods. The cell-free supernatants were harvested
afittéhodieh datidg dbgrapaukic or elifgesidRisguNenghglessn thel y&hods may be
concentration was neasured in serial dilutions of

S aygie 8 ah abh-SuttBih Nghtidoll phedretiigrans (@b EE toQAncaryiveiag iodilgin, for
kit. The absolute amount of 1gG in each supernatant
Vasnifasured by conparison to a standard curve of

puri fied human 1gG pr ovi ded by the ELI SA kit

manuf a nﬁ%lf erg%et}rpee : Fﬁ?éulgt%’}{s Jf %%?ar & 90%%9 s%m% ﬁ%%gﬁg can

at -15 ons  of uper atant’from

seque tﬁ‘»da%ﬁ rocess resulted in surenme nts be nd t
enealja %@‘ W@H@ngfsgmg]gdpreﬁgg nat £AR F'tP“'cf eaCCOr fng to
ext rapol ated fromthese
the state of the immune cell donor, as well as the isotype and the activity of the
antibody that is sought.

The methods of the Invention can be applied for the identification of
monoclonal antibodies expressed by human B cells selected from donors, such as
patients exposed to an infective agent or having specific forms of cancer or
autoimmune disease. Thus, the donor can be naive, vaccinated, affected by one or

more diseases or infections, already exposed and/or resistant to specific therapeutic

treatments, presenting a specific clinical index or status, inadvertently exposed to a



10

15

20

25

measurenents only that the concentration of total 1gG
is beyond 200 ng/m . For this reason, the result is

waleprotsess with a hashed |ine. Figure 11: SchenetT/EP2006/069780

representation of a general process for identifying

human B cells secreting 1gG apti bodi es that bind

and/ or neutralize human cytonegal ovirus (CW)

conprising the methods of the Invention for

[ P48 $1¢i ng ant i body-secreting cells, such as human

B cells. Figure 12: ldentification of

EBV- i nhon¢ra isgredsan| hGuset retsunly thurmaninBiag eleterminationes their
that have been obtained using the process streanined

| serépaiiivety ko hnfaBfigdrs @inaé iegspb@Geidnbhd Qshizasrnh aidifiéhance of the
different activities. (A) Supernatants gron1cu|tures

ogd Eﬁye {HRRAL s} &ﬁgs év@l? kéa?s LFaIha 14M% Cfo%{u‘égg%lg 'aﬂt@gen) may

r mere |ncu ated wth the indicated isol ates of

éiﬁmcat ahtﬁumade grn?l}l'llatlo(n%{)éé suf(iilclenff| r sgfg: t1n 80 ors The ?ature

n ce ora

hu VR1814 is a clinical igsolate of hu

%@3?18% eéﬁ“ﬁ?%& AISAY Uil If cHRe I Kieatifying "ﬁem@ét suitable
are human unbilical vein endothelial cells. The
néeror ahd.ZirpigraRty, ithd aspayfisedep seteer] dorairsarvm gudthbe Bsdspme as
containing cell culture supernatants is expressed in
t tiatruell tdecreeasegtrivhnts fifoec trnmgrtacdet \antijody-secreting B cells and
(representative of at |east two assays). The data were

oldsad @ do RiteBBAS btibody IiTLIHRe eSikd RALGAal 9t@}iR (18, p@Vention
CW 1 medi ate early antlgen (IEA). The negative

CQPJHF%&WE‘[& elils 81“[51551’1&% ézng'(chathi R H)Oer natants

from nnDrtaflze tur mere

pool ed_ ( er nat 0 test ed n an t.

ot ect RN EYC R o ﬁ%lz% b eGSR g Which the
protein. Data |nd|cates t he nean val ues of dupli cat

weallssare pgified irani beqdic itesls fromethe varlabibiey o fhsecells in wé%cwnt
the | evel s observed with cell culture nmedium al one

( BPhint 1060 Tamund 0% WSy . pradess. gosen ihae celbninay [be sébtaphasisirom
(a comrercial nouse anti-human anti body to HSP60, at

| hethg@atkecgonapidst at dndb Juaiitie@ and/gabiaperedont iIbedtions different
sanple (M gG a non-specific nmouse 1gG revealed with

aﬂbm”%&% {IQQmIﬁblltal%HSﬁ rﬁ&ﬂ&&soba§al583b@§o&ﬁé&0 tﬁke%ltlé ¥&n be
controls with mediumonly or an unrel ated hunman | gG

Nﬁb@ungﬁﬁ] qr nqef{osz%ﬁ%laméleg Oal?ltd?Or &13 sagﬁ)ﬁeséu@oqglﬂg& ?1[&1‘? Olflumber of

CU| ures re revea commer

ant - nt|b gure 13: CNe[VIGMIOf the

pP&Z:Vé Setﬂf“ch('Ela ’é‘ﬁ]ali’?q(%{ s S%EH%‘EP Sfagtings material.
immortalized antlbody secreting cells according to the
met hodShust at prelimmaen ts¢16en sembei dgefeompaRe off exididgte gonors,
human donor showi ng CW neutralizing activity.

using samples containing antibody-secreting cells (such as total peripheral blood or

serum). In particular, mononuclear cells can be isolated from blood or lymphatic
tissues using standard separation techniques for isolating peripheral blood
mononuclear cells (PBMCs), such as gradient centrifugation. After and/or before
this separation step, the samples of sera (or plasma), cell culture supernatants, or
cells (obtained from different patients, from different tissues, and/or at different

time points) can be pre-screened using standard technologies for detecting the
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A i gocl onal and nonocl onal popul ations of immortalized
cells have been identified according to the properties

w@bRoories7ant i bodi es identified in the cell cul tEPCBEP2006/069780

supernatants: secreting antibodies that bind total CwW
protein extract (as tested using a kit, BEI A-CW

ELI SA), that bind specific antigens (tested using
fragnents of the CW proteins gB and gH), and/or that
nBIGEISE | ofe AR digst ard | aHDPGY- %?ﬁrthgvpfﬂ%o (ags B IS4 RIAEORE,
14: Identification of EBV-imortalized, 1gG secreting
hWmeBbloe| FACH] $IIRBAS, tikiggen vamags, besralofatian € dirakinfigption in a
the process streanlined in figure 13 for isolating IgG
agdll &Qﬁk@@stéhﬂ@'t BOISPOT pssaygi ns. CD22 positive, 1gG
positive B cells froma CW donor having neutralizing

act i vi i jifdrdh}e @\HH‘%@ SOF&i4l Efe@;?@ésegf M@éer}géﬂh%logles showing, for
SEQJENTI AL pr ot as descri bed 1 n Exanpl e . Th

ARy eS%SﬁEOﬁfo{féSP@ﬁfé’fsﬁdac Fianedlt bl BBlstedth Gppeinaes
s collected a tored at 4°C and . tested with the

B q&fﬁ@ﬁ%ﬁ@é\a& 300Hedb? hiserf HeSRIISTAIYS 4hdiagRe g deols for

Then, the cell culture was divided at 20 cells/well

i nevly9etagead) pasicatse@Memasand Lueted.. i FW0Rheangr etBenteehrgrlogies for

irradi ated all ogeneic PBMC feeder cells, CpQ&006, and

| me2sufiap adtigweyecifithmnoealel refpoasessifeer Rat aht 3)0SWHTlehchoice of

were prepared fromwells containing popul ations of

C k! ®naft e hdo WeObdsé £ bAthd GssotiBliéh SE frREREG Wy Fhespecific
BEI A-CW ELI SA kit. The positive control (calibrator

o o HAS, el iglRthhl by BhdHA kit and used

accor di ng t nuf acturer I'nstructions. The

negat i tro d| um. o

L= g1 ut S e e QU3 leb%éfo%% PRk tfspihssyo theygherapeutic
results from 20 represent ative cell cultures are

stessh (v talotitho iival off thadotaherrf thadsopyreoipgeidigractyity) should
value for the assay. Figure 15: Protein sequence of
vatavalthe ideagficnioni of thhelohemviyavatzaBrcella; expessiGEQigher N@ibody
3) and light chain (B; VL; SEQ ID NO 8) for the
afiferhoigctsear gk attsiyd puefiarhhtizehNeWwelal sp8&Hic (@einFiegombinant
14) . The CDR sequences for the heavy (HCDRI, SEQ ID

Il\lﬁé)ﬁe?m {éEQC%)EI;I?O a gége% gr ec?ﬁc %@tﬂ%&q fn@ctﬁl@ ofqelaéﬁcimtlgens

L&’DmP ?tgﬁgﬁltg%%?ﬁoé@%gﬁl es%ggn%%f ?eg) ﬁ OQr tah%lg’ Y

uences, uch as the V-Quest, provi ded by | MGT
qﬁ‘aﬂ@é’rqn \era]e]ﬂl?eéfmw )2004; avail abl e at

http /limgt.cines.fr/1M3T_vquest/share/textes/index. ht
m ) anf@gnce one or more donors are selected, the source of B cells can be spleen,

blood, lymph nodes, bone marrow, tumor infiltrating lymphocytes, lymphocytes
from sites of chronic infection/inflammation. However, peripheral blood is usually
easier to obtain from donors, to store, and to monitor for the serological response
against an antigen over a defined period of time.

For example, starting from 5-50 ml of peripheral blood, approximately 10-
100 million of PBMCs (peripheral blood mononuclear cells) can be purified, a

number of cells that should allow obtaining a sufficiently large population of
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are underlined. Ten thousand cells fromthis cel
culture were used for determ ning the two sequences

waisingesssandar d protocols. Cells were pell et edPErEPI0B#69780

was extracted in order to produce the cDNA by 5 RACE
anplification using degenerate VH and VL priners. The
sequences were then cloned in plasm ds usedfor
transform ng bacterial cells. The consensus DNA
stibodrsecretioefillido 8¢ segeicamiier beigr amenarigliggfeusiegaihy methods
chain (SEQ ID NO 2) and light chain (SEQ ID NO 7)

wefr the dieteerion.ned usi ng t he sequences from at |east 4

i ndependent bacterial cell clones. DETAILED

DESCRI RfitbOtheOfsolation! BIVEINMON ffhie Meesieldgidan\éempiedNa specific
provi des nethods for inproving the efficiency by which

| rRiha! 2Rl 0oesS BATCLd bl GRIbANGRANRE BFOUGR many
and screened on the basis of the antigen specificity
arr}lg:(h%ﬁ *aiesocl 1%9(5 (i:al hea%t%}a 1i1rt Yor? fc et l?aes'sso%c {het&dreg% | %9 ((:i:i 1 Rurface
In par%icu ar, RS aonEs show How T he roﬁlgera?ing
activity, viabiljity and anti body secretion of human B
CBRIETY i GBFF SUIREEARS cIf PERPYRRBIRS:  HaPthel 89t SabFlett the
usi ng Epstein-Barr virus can be inproved by applying
apr;@hgvgatncat tigiyshe aefabakic atd/ranphalegicabyiefus pgﬁ%@ celfs.
primary cells isolated fromdonors. It has been found

t hat t hepatiailae vafiospedinblogiaseanthegnidificativth fi omidody-secreting
related to cell selection and stimnulation has

ugam FRsh @dman dai PRY hiakBtus@ Bhaifteldh® nfhhe8iS cditions for positive
obtai ning viable and proliferating anti body-secreting

c Nk [ 0 | ar.g di S|
ot e Rl M ols BEDRbrO KT ey RBEcted by
| ater screened djrectly using.the.cell culture.

S UIDIAIY SRRaatng, B, ipp iiens b HGE, DHERTS SResTHG gy sgits that
selection of the cells fromthe biol ogical sanples can
bexsess @ad s3rreRanidhodifsr(e ecmans B oe RpeSprsiicepratocpls crp e dound
by a stinulation phase in which cells are exposed to

ome ther littpaterestseenladlaidhd agérfgowldewyddymahdB-cell responses to
stimulating agents exert their maximal activity,

b ytbiatés afif €gtdkitg Celll Bilat | A tpra@ndl ppprédcRr Bhikevill F. (ed.)
only if applied, at defined concentration ratios, on
Séﬁﬁﬁﬁkﬁ@&%ﬁqﬁ@%&??@ﬁx?gﬁ#kﬁ&%ons of cells for an
appropriate period of tine. reover, a clear tenpora

and physij di. St | | on n the.sti | on

mor A1 Savn 5 ALY SR BAREE L S Mt bl afifReaty o
t he nF ative effects ofsinu taneoua%%. Xposi ng .t he

c@9 8F these !l StifRe BEOMHRS AR &2 msotitked i i dayerees (e-8-
In particular, the Exanples show how these el ements
cancrpeadp RbpHetc phitass valbibicld with pdiwkechgerge that can be detected
reproduci bl e nethods for the EBV immortalization of

husima fluorescence-activated cell sorters (FACS). For example, human B cells have

been selected on the basis of their affinity for supports (such as microbeads)
binding CD19, CD27, and/or CD22 microbeads, or for the lack of binding affinity
for antibodies specific for certain isotypes prior to EBV immortalization (Li H et
al., 1995, Bernasconi N et al., 2003; Traggiai E et al., 2004).

However, the choice of the cell marker may be relevant for the efficiency of

the immortalization process, probably due to intracellular signals that are triggered
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| gM negative (or 1gG positive) B cells that can be
subsequently cl oned and screened, using their cel

waeoresgssuper nat ant s and accordi ng to the bi NnPECTIBP2006/069780

and/or functional features of the antibodies they

produce (such as neutralizi ng3zcytonegal ovirus

infection on human cells) and, finally, that can then

be isolated and cloned for further characterization

aby ther esdrseion grioesss apd thak tayorlfes seh Lrowhosi vabidity. In fact, the
proteins. Sequential approaches involving separate
sErpsples of éhd psskmcpatemt apticaomi statw dimt KPR, ewhich is a B-cell
imortalization have been disclosed in the literature
Oftsttictdd tEQRMERbIMB préeidthhtddAtroBReGiaf trénda0@idnapatiensysatlated
cells that were previously in vitro i muni zed, often

U§)| ngtlgeﬂsfeeggﬂﬁl&h a8 QB &&IvhSor '@Nﬁgéiiﬂ& ' 19”2(5(55)( Qﬁpears as a

i nstead of) viral |nnnrtaI|Z|ng agent. Thus,

Ismeéel Al CPHC eqcpl%t fo?nt?le u%utlﬁaéclg cce)%/lt \SEI%C)%(IO%I t gn% d‘%ﬁb@{)ﬁ? npos1t1ve

ex ed to the an n conbi ned t oki.nes and
%loﬁlaﬁ‘%né'i“gs (Bot gléaéaf‘é‘é’Resé agfib V\&les hi@@@ di 8hpiypeg and

et al., 1992; Laroche-Traineau J et al., 1994) or '

esgsesistios oohar eglt pyylase Spukersicen parised éorp$ez1>¢,cé1@g rthe celfrd either

t hen expanded over a feeder cell |ayer before being
skhdfert @dfteSthe atitaldtion phideet al ., 1993; St eenbakkers P
et al., 1994). Popul ations of antibody-secreting cells

have bggsmhivay toil ddﬂﬁﬂ)n@lli he spdésti N nidc i AT £htiEBW-secreting
i mortalization, usi ng con%lned EBV- and

ONSRIGH Bz %%%hr?e‘deog, }pﬁgﬂégs @(3?%7' BRed #éf?“&%ﬁ@%ﬁdmgﬁ% the CD22-

i rmortallzati on iCc ce tivatio

usi.-on W el.o |
RissiosiestVy 2o it %95% YRGS TaE Syt Beells higpave
of ceIIs expressi ng. antj bodi es_havin ecific
i sRarisaldy MeaterRaAriaRlpgegian iz ams (BTt R/B? Y ﬁ@ﬁ%ﬂ eddigoggpl markers
al ., 1996), or selection of cells followed by the use
ofuchRY G2, GRS, 6M86nCDRS, ©Pd8bd0.ofr GDE cwlld be used to

activating agent (WD 91/09115; Hur D et al., 2005;
Teidggidaplefe @tendith for2QO4desifkdupuMacm of céls. Thus, dEHhdAindd the
04/ 076677). However, none of these docunents provide

aforRhfsehisiore dp r&‘f)%%e a8 SQe! ﬁﬁig@ﬂ ehe VIBANBacal, parasite), the
condi tions for obtaining cell “selection and activation

b%{tﬁ)r ?z‘ tlnép% h&llélé@%!ﬂ? Be g %p & \%{léthglj &N Ics% t(9t %IleZI e%rlched B

I'on "pr ocess

p°' Sl Dahs ShaheN b &l F@opeéﬁl'at'l%bsﬁs'ﬁ 6&2@ Phgtive B cells

ollgoclonal or nonocl onal populatlons of cells
expr esEpliyving cell selection, but before the immortalization phase, the

population of cells should be exposed to an appropriate stimulating agent. In the
context of the present Invention, three major categories of compounds are
envisaged as applicable stimulating agents that can be used, especially in
combination.

A first group of stimulating agents is represented by an activator of the
innate immune response, such as an agonist of a Toll-Like Receptor which is

expressed on B cells. The Toll-like receptors (TLR) are known to play an important
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ant i bodi es having the desired isotype and bi ol ogi ca
activity. The main object of the present Invention

w@engied7ss in a method for inmortalizing a popuPEL/EP006669780

cells that secrete anti bodies of one or nore specific
I sotypes conprising the follgw ng steps: a) Sel ecting
the popul ation of cells that expresses antibodies from
one or nore biological sanples in an
affle gveﬂiw|rﬁ@@aéwaé%tbaﬁﬁﬁﬁle@llmacléﬂﬂdqa anp gghes cogmppds eliciting
expression of at least a cell surface marker; b)
Spolptibadliangvamndf popdé atiian odfelbehedvatindeith sinaietand atquired
| east a stinulating agent in cell culture conditions;
Cimrshuhif§ Q&kikaN® Hal Taketh Y| 20UNPerdd 8NLOGT) OThishrtisedyl of innate
culture; d) Selecting the popul ation of stinulated
Cﬁ’hﬁlﬁné %Poﬁs’é?rn?eﬁ%ﬁéd ?r{]bhll?%?i e THH R@@e s TObRe of the earliest
|sotypes romsaid I ture; 05|ng sa

I'Cp l'IO asiél ﬁ)lf @Oe(i O 1nva Pd 811: m'lmgtaen 1e an 11’1’1 ant role in
i mbrtalizing ag i cerl Y&Itlr o 3V%| p%3
Ellnlnatl sai d |nnnrtaI|2|n nt fr n1sa|d el
ceiettiftge th evg&l’r‘%l’i’r}?t‘% [V R A0 2§ %il%f‘gérﬁﬁe‘? Jeqptgfl g elicit the
imortalizing agent. This nethod can be integrated with
apeent aag smmg@l @ﬁSt)@@ﬁanedsat@bby thedd ang & aels af 8@ adaptigdmmune
anal ysis and the use of the popul ation of cells that

i espdtsai( g dowl. ARy rithig tespormybtehesd of Riumnan Tl lines and primary
particular, the followi ng two steps shoul d be

pedifsQs BRsItoAdon® TSL-8Re (dckptdisN@@ R2NGY.RA! FLREPPLRANTLROITLRY,
establlshlng ceII cul tures conpr|5|ng this popul ation

ﬁB‘LRﬂ) actHay Eéh@' %&F@ u]?%ﬁws afhlgﬁﬁ:'&sl and recognition

tai né rom ca
condltlo h) Detern1n|ng t he nunber the viability,
alfaror™ ?ﬂ% proliferation activity of the popul ation of
cells that secrete antibodies of said speC|f|c
i sot ypsPiHcwlar fugan ITIRY fespanizehaligangelegiidest more specifically
figures provide further details on how the nethods of
t @pGlthmseholigmuclaotidse (Hppiniddi et aln 2080} iTER%amedatcth antavatign by
cells isolated from peripheral blood sanples, to

PCpGitdeedronasdumdalsuchedd the Wwnt khosnS8ATEE1006 tApgdrbatér@sons in
of interest. In fact, the nethods of the I nvention

FPAGNCOEAS DR 00 9E8,Ay POBM. A 0kt 1 o
"ﬁ”t%&(n activated protein kinases (MAPKs) and NF kappa B, followed by the
production of proinflammatory cytokines, interferons, and chemokines. (Takeshita
F et al., 2001; Hartmann G et al., 2000; Hartmann G and Krieg A, 2000; Ulevitch
R, 2004). Human naive and memory B-cell subsets have specific proliferation and
differentiation properties in response to polyclonal stimuli, such as CpG
oligonucleotides, as a consequence of the tight regulation of the expression of TLRs
(Bernasconi N et al., 2003, Bernasconi N et al., 2002; Bourke E et al., 2003). CpG
oligonucleotides induce activation of innate immunity and can protect against lethal

challenge with a wide variety of pathogens (Krieg A, 2002). For example, those

oligonucleotides containing the motif called CpG-B are especially potent activators
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the heterogeneity of the anti body repertoire of the
desired isotypes expressed in the primary cells taken

wo eawmosd188 | ndi vi dual s and captured through theP@i/ER1006/069780

immortalization. On the other end, the nore uniformy

vi abl e and highly proliferatispg popul ati ons of
imortalized anti body-secreting cells that are

obt ai ned by the nethods of the Invention, al
delepramanyfRicgly & & 15¢ Bl aHOSh Guyset dpet 2loi2082; b@llﬂe@r‘np 2004;
of different biological products that can be obtained
eEttoerBassiridekf alcdD@4dre conditions (e.g. popul ati on of
cells, cell culture supernatants containing high

anmount Sevefal 2t Hiadi FSpmPbuRB tRither adiBb g Wp@iste firicht 911-like
(e.g. DNA libraries prepared using nucleic acids

ef&kéﬁsﬁ B8l ef BRM i@l 9Ra! (@Bﬁén PORYI 2bHO$ISK Mdimalla ER et al., 2005;

. Mor eover, the net hods of the Inventlon provi de

ﬂm?%aos P Iep f OY)IS} % & a?ng rﬁb%:gdg §6§4 Sen G et al.,

iZ8¢ te &t secre

rlze d|rectly he ceII ltures er at ed
bg&{ﬁ‘g VA8 SREC! 1ﬁéCf|681P1§}%|t%ﬁ]i‘§P Oﬁeﬁmr%uaveﬁa iﬁ fﬁnfgl: gﬁﬁef‘f?’é‘b“g the
anti body-secreting cells (freshly prepared or
peigigrantisl gzromi@r@arog dnnfuneglepuliraglasseh pclapsep gdenault M et al.,
statistically containing 20 or less cells and grown in
s2@iid @odhaeeFcand] 2000ns. The | ower nunber of cl oning
steps (virtually a single one, rather than the usua

tWo or AMRcBndt&psp oFhairh@Rgnd RGeits M kplesdid@Ntolf ¥tBkines, in
|nnnrtallzed cells that secrete antlbodles of

E&brﬁ e rntérfem(ﬁlé ﬂgo&nl? % [15 sugfl 1 Bglr{rl Qctlvmes (IL-2, IL-
S ar a

onlng steps and speedi erization

of an ent. in vivo qr. in vrtro

T B0 IR, 107 o Elrﬂ?rl%ofﬁeaﬁeeprrgﬁ ip e Mt 58 Tfrard R

rare anti bodi es specific for therapeutic targets that
Katoppzel EhinanB-gal resperses & etPkings dB fpterdrrelicll Blology

Therefore, the nethods of the Invention can be adapted

andragiicelgh pipreach. Balkyvrilk Foedp Ostorddimvatsityf lness, 80, ipkyli7agl).

and produci ng nonocl onal anti bodi es of specific

| sot ypas thifdagroapeofS ytimlatiAg chgefitst iderep@xéntéS & hgonists of cell

particular in Exanple 3), and in the figures (see in

pﬁl’é?ﬂb%@%&éﬁ'&gs of thel'ﬂ:NquBéjepg(?r)fam finnlbatrh@{ﬂ% @BE activating the
further details on the neans and the conditions

a]QI@l kBC gg&%& t%ltdhpfroﬁfeﬁrgpo%smoﬁ éetﬂg guﬁﬁeqt Aﬁﬁyﬁr§AFFt pr CD40L

provrd OW Nng par agraphs, toge

descr n the p |b§e use of tgg
hBHEa dé@% P}?F Bt cﬂljug@@l’t %‘i‘t"toéla Pl 91? aJEﬂlgdgr Shet al-
sai d nmet hods (popul ations of cells, cultures of cells,
s2fSnatants of the cell culture, and antibodies, in
particul ar human nonocl ona
It is important to point out that the choice and the concentration of the

stimulating agent, their combination, as well as the length of the stimulation phase,
has to be chosen to obtain an optimal effect on both cell stimulation and expression
of proteins allowing for, or enhancing, immortalization of the antibody-secreting
cells.

The Examples show that useful stimulating agents, in particular when the

viral immortalizing agent is Epstein-Barr virus, can be chosen amongst the
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anti bodi es). The term "popul ation” of cells refers in
general to any group of cells (antibody-secreting

w@edr®687681 t he present case) that are isol at edPCBEEPZP06/069780

the sane criteria or generated using the same nethods.
For instance, popul ations of z3gells arethose resulting
fron1a sel ection step (e.g. cell sorting), a treatnent
(e.g. with stinmulating or viral inmmortalizing agents),
ofOHlOWéUgJI‘FQm@P%ﬂPnd?f campgRdsi e or a popul ation of cells
into smal |l er pools of cells having statistically the
sanme ampuhtcoobimeibh of § Ep(-bived obgriyokleniidegaral agftdkine;
culture or preparing vials of imortalized cells to be

frozenby oA doditndtiehrofmiai poaRABE 8 )cell AndBPdh@tdceptoplbof the TNF
cell's shoul d be viable but not necessarily exerting a

specific Rhﬁlt&gﬂaﬁﬁ’i aAghic y{otk}he (€.9. grow ng,

proliferati ecreting antlbodles) as it happens

in cel Cﬁllet Bhgs C&N dtl ti;tlo 0 atory fpro%ﬁr . Cﬁ%(%%(% has been used

cells efers 0" a popuf-ation
ai ne a alner the p
PR RO y iy S Orapr%mnilé’e?m%l?rte lgfceh%kfrﬁgglal et
the cells perform biol ogi cal act|V|t|es . grow ng,
o 00ty WO B 706T Sisdioe e o v isb dplebly, CISHEL gt Asonisti

treating themw th specific conpounds (e.gqg.
santitwdas iapgnarCRAT @O sy 1t &) W2 Hdy2atfeinTsychiybneske et al., 1997;
experimental conditions (that is, cell culture

CRRcHoOK ) all,PObRde the use of incubators naintained
at a tenperature and in an atnnsphere (together with

the usgogL,&eh ! itht ﬁlﬁﬁp L0 AR ﬁ%%xinfepmgand the

for the grow er at e ce

culture.is th d.of .the t
oferssates S uphab AR bRl DR P el sy 2 Cha2006
(conprising sera, growth factors, toki ne, nutrients,
efiE. ynoximgto” haye; I?Pt%"%é’fff’é@eorbfi V&ﬁ?%%%gdk BEpethah gnavepg gresent
of additional cells that are also cultured for
sdywpry the glpninzeangfawhchiodliod inghergpmolg freeeas iroeelloful uhee(Hartmann
popul ation of cells (the so-called "feeder cells").
AGt &1d Hritew,days; BlartwRek G et Ak, 2000008 phdidulaf, CebGd are potent
culture nediumis altered not only by the consunption

Ofndﬁaﬁs G?by@kllﬁé‘st su'éhscl@ 1PV 2tdA8 TFRL @%nﬁﬁ'b& @ﬁdﬁoﬁ{lclear cells and the
nol ecul es that cells secrete, Or Si I’rp Yy rel ease when

t Eﬁ% englh rs%éhnél%?okage% sth8ﬁlasqe Mvofled i #n ey glﬁjsé%uehp?hoggsa%sé \Bartlcularly

ure me 1's Tegul y subs

cBfiteatrening fi wor P Parks (BIRT A6 Shabiie Eption K et al.

cul ture nedi um deflned inthe literature as

" 30PeAvbat Kret al.c¥00AL cel | culture, as well as "spent"

or "conditioned" cell culture nmediunm can be collected

at fi x&e Exareplposhtvshéw adepemidedeespoose eXtamplneDRhpositive B
content and the activity of the antibodies that have

begR sear esmBinkyord b OPEUHGY lagd WE2 Gel bifaihed aBl lusing specific

culture
concentrations of compounds, and that a number of other known stimulating agents
(e.g. LPS or SAC) do not provide such a response.
The length of time during which the selected antibody-secreting cells are

exposed to the stimulation agents is of great importance for establishing effective

methods for immortalizing such cells. In fact, the Examples show that a
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conditions. This information, together with the data
on the viability and the proliferation of such cells,

waebmales7be used to define the status and the pPSEEPR1086/069780

use of the cell culture (e.g. for isolating nRNA in
screeni ng assays, for purifysng nonocl onal anti bodies,

for collecting cells to be frozen, etc.) The term
"polyclonal™ refers to a culture or a popul ati on of
ceMnRingtiRsy ofestisndationnasnyHCaGABG anst IM??F@F@ rig maximal effect on
anti bodies (e.g. 103, 104, 105 or nore) each of them

esgdr esdddy banda psilifigrhieoronn graoiqulayf wabinl 8 spetificntimbeframe (for
culture or the population. In particular it applies to

aexalflélrfeor@rabduP QP abb@n4 odays edfl sti@blafibme ddyeveRealternative
met hods of the Invention (since generated in an

a%&&ﬁ&iéﬂgd&pﬁﬂﬂﬁ%ngg@%%% ald @MCEILE AR e&e&?uah effective for
that i u

bi ol ogi cal sanpl e) s not divided in cultures or

p ations., or, a st,.divided.in cultures or

ERY) Bl oBfor JREF vish! S hedthA 224" 200,

500, 1000 or nore cells) as it can be statistical

det er rﬁ?]i*FeGOIES‘HmtaH%n 15 sﬁt@z%%mtgh%geaﬁ AN B fed g the cdll culture
origjnal ol yclonal culture or population. The term

" glefligoc befeed ther efrapializatien phisetdhosame gopaloase@ignodlly (e.g.
cells resulting fromthe division of a culture or
paglh@hifast sfmalelihg agatt amenddiatele aifter thepomitidtdenslection and a
initially containing | ess than 50 cells (40, 20, 10,

Ssecénd Simli@HSe h%@@ hdur§ &k kys Reer), if BAHrEResb Bk iuSuCR) dbfain a
determ ned on the basis of the dilution of the

Ok ARborfed ik %@gp?@‘—‘&%}étﬁg&g i goclonal cultures

or populations o t hat ul't fromthe division

of a culture or. population of. cells .into cultures or .
poput alhostmplinE RS cahrbs firgy s5oRLis o eo sGRug redium
of particular inmportance. In fact, if a single, or a

| Epgedijitert saendoamens, BT afterghedng aprrgpiiatelyiferryaaieds oy expmple
the resulting cell culture (e.g. anantibody identified
assigg phiptsenns seic ratherd compoimalscghdt cal timpeowupheinavptate and
using a biological assay or as a transcribed gene in

t fiemoiRNAmusabgtedvity @@urkdld e ul. t200¢). Iie 3¢ midlatinCRyents ik also
cell culture can be considered as a nonocl onal cel

CH fitcBed B solaNRAHONAMiEBblads W WHE&TY diSth@ BB lchitelIpidHES also
conprising only (or a large majority of) cells

[ Jcal t r. being originated by the
p%%ﬁ%?é?é??%ﬁﬁggﬁgqgggY%haIIy differentiation) of a
single cell (clone), at least as it _can be eval yated.

on t heCh48i %‘g o‘?bssr‘)é‘ﬁé%‘tsi fage &538Yf‘o ghche mporigpes ()ﬁ agplying the
secretion of a specific antibody) that has been used

f gimalatineedenty fona spasific pajiod of &mermdgn arspemtic pep pf thg methods
popul ation of cells, or a cell culture derived from
softthe dnetnltiony the @atibdaly-denattiogicelts @mulebatheh mpmippllapdid’ a way

that the stimulating agent is efficiently eliminated, in order to avoid any negative
effect on the later immortalization and maintenance in cell culture conditions.

Thus, cells can be washed with fresh medium one or more times and,
optionally, maintained in normal cell culture medium (for example, from 1 up to 6
days) in order to further dilute and eliminate any remaining effect of the stimulating

agents, which may be even inhibited by adding specific compounds into cell
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even though further experinental activities may be
needed for establishing the clonality in a nore

w@em@cioesgssranner. The term "i mortal i zed" ref er BCT/RP2006/069780

general to the cultures and popul ati ons of cells

obt ai ned fromthe nethods of 3ghe I nvention, after
exposing the selected and stinul ated popul ati on of

cells to the viral immortalizing agent. Even though
t#8tW¢.ral i nortalization can be associated with the
presence of specific viral products (e.g. proteins,

t r anscthepte)hods loé tleelnventameard epphatomselismiror tral furtha selected
when they show continuous growmh and proliferation in

Ceh theTakis W €heCBBGipE i00 fife. exfPlesSdioMitibbdly ExapihRSatin@lth€BE1Y and
human B cells that are obtained from a biol ogica

S BB PBMne X BldER el fifatcd BUR BUREESFEHbINnY I8! (i

to obtain polyclonal populations of cells that we

then used 1.0 generate oligocl onal,. cell cultures

Bt hpAFRE RS o AP PR for el tire | s

started from 1Q0, 50, 20 or. even 5 ce , such total. .
nunber 1B 10BIPFaped sedirbian; 4 e 6 Syslva"%%% PRUIABRS BY applying
cell divisions (10 or nore cell divisions) that in '
geansafor githgt pastipict @llpwig e lisodatioaroipibe fspeaqfi¢ geltse|or negative
culture conditions. The term "anti body-secreting

celllbs/ing dfeeelaminatin ioffamyvaatell| @it hatlectont &on ekfreplenes/en that
for expressing antibodies and that have the capability

t oseBE@p&utich@fibbiied BFHrovdd R¢ PhhrlREutkRRER 1€ 186 (Li¥fy E and
the blood in vivo or in the cell culture supernatant

: : . . £ al iz . o .

cop bt R 285, AT ASURLLA, drt Gn ARl PEY pRFRNELE can be
foll ow ng. exposur a viral i rtalizin ent.

or e g B AL S ™ olten it R Biard oty Baline cols thar
culture conditions indefinitely, or at least for a

perired [8M krpmehe pepdationget glipApgconssauent]y eichingifensells that
| argely superior to that observed if the primary cells
aexpresot Ieboposephratont heechinalagies nmhar t atibadyrspcagiangt . cellls  using
particul ar, the polyclonal popul ations of cells

oht@enedcdyctivhed mehhgasiodell epathtrenteil@owarie tenhieehad (Li H
in viable, grow ng |ynphoblasts that are the

| GBI 1995, 78tk RNMH LOdY 2GRS BLIAine Rl the W&o Mrkibod &R reting
formthe oligocl onal and nonocl onal popul ati ons of

[ Ll |t It . :
B S b HL U B Eh A 145 o, i et

speci fic conbination of conpounds, capable of
pgﬁﬁﬂgPﬁﬁdﬁmgﬁfnulation response nedi at ed by
anti body-secreting cells, inducing a proliferating and _
bl ast i & sypBarappfoagh eayebecggefl for isolating cells on the basis of the specific

subclass, if such a precise selection is desired (e.g., distinguishing human B cells
that express 1gG1, 1gG2, 1gG3, or IgG4 antibodies).

The selected and stimulated population of cells that express antibodies
having specific isotypes is now ready for being immortalized using a viral
immortalizing agent. Literature shows that different immortalizing agents can be
used on antibody-secreting cells, and sometimes even combined in a single process

in order to obtain immortalized antibody-secreting cells.
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and form ng | ynphobl asts (large viable cells, as
nmeasured by m croscopy and by forward/ orthogona

wa@earnes7son FACS) in cell culture conditions. ACIEEPENEN69780

"stinulati on phase" refers to the period of tine

during which the sel ected angbbody-secreting cells are
exposed to the stinulating agent. The term"vira
imortalizing agent” refers to any kind of vira

part i cfEongiA theyr vigd ofiiepertaiging hagantowd gener Bat nigfects and
immortalized cells fromprimary cells isolated from
binhogalczab as@implyescreting céles ghoeklebd pebgahly tused pr theamgthods of
cells are anti body-secreting cells, in particular
hiheann&ncieh! svirises whiigh dichf @iebilenyd rat icomBiohdl i Ziodg as
agents have been identified. The term"immortalization

otr[)ﬁt: & isdshintiee gr%'hg&{jmotile hlrﬂﬁlacgﬁss 139 h%\lg)'e&h}u@ EMembers

s [ ected and sti mul at ntlbody secreting s are

%P ?Hcise dvntug fta elyvinrf?ct l%nnﬁ)g Oy es fil ngg)g:sleeg fspe%c'll/?flc ms[%me and are

prel m nary he meth 'nvention

is the |dent|f|c tio ividual s tjssues fro
whiseHaBH oV iy ! ymphepy ﬁﬁf éaglveoaléaﬁdﬁlfsn@ndaﬁféq kd&&?log@@?tet){n fgveral
cells should be isolated. As indicated in the

Bagkgravaies (Bichelae | WPenRickmsoc &L P0phat express and
secrete anti bodi es have been isolated and imortalized

f r om dEBVaEpsttint Bas uiass, aivsd kaogarns heipestiodidgand| Y ;8 (human
tonsils, spleen, biological fluids (such as

C%@@V%P'Sn alsoOknoNE RS KISHV UKESIsi's ISrihan@deSated Herpervirus)
ot her |ynphatic organs. Cells that can be imortalized

UG ahﬁem{ﬁ‘?&rth%‘zﬁ h%ﬁlahhlgméﬂ}f@ﬁéé ORIFOUY Hua%?neeﬁérf)gs%lﬁg 68),

fromthese mammlian ti and organs.

e r BernebTRG: Sk RN GOl RaRR B b Ravi g mate

thera eutic or diagnhostic use. hbnetheless t he
ﬁgcryﬁowgg),agg %(ﬂE@Hn‘?’lﬁ?ﬂPﬁfEﬁﬁW 2)H (Herpesv1rus Ateles),

antlbody secreting cells (cells of rodent or siman

orndyi AtV or(Adsedanhing) Helfrnyirel f1f) earenpthey pawogdnic, lymphotropic

popul ati ons of primary anti body-secreting cells can be

i Babadvads haviap hormncaonon Sehali fegtupgsoddnk@sed Amonganh&a and
preferable according to the state of the inmune cel

dQRBIar patho %@ﬂllé et RediFS RhY REnAiah hl%s@@éll's VThdbe Qhirubdi€an be

antlbody t i's sought. The nethods of the Invention

{%d Q!pér e mfeﬁ)lrodg Qﬁtheqf’?\%ﬁlofé% H?)ﬂe&’ f g}gtnbogy najetlng cells

es express S Se

donors such
obtained from sucﬁ1 mammals.

However, not only full virus can immortalize B cells since recombinant
DNA constructs that contains specific viral proteins obtained by such specific virus
and other virus have been successfully used to immortalize B cells (Damania B
2004; Kilger E et al.,, 1998). Similar vectors containing viral genes can be
transduced into cells, sometimes making use of retroviral systems or virus-like
particles into packaging cell lines which provide all the necessary factors in trans
for the formation of such particles, can also be used in the methods of the

Invention.
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pati ents exposed to an infective agent or having
specific fornms of cancer or autoi mmune di sease. Thus,

wo bw7des1s8 can be naive, vaccinated, affected PYT/BP®0€069780

nore di seases or infections, already exposed and/ or
resistant to specific therapegtic treatnents,

presenting a specific clinical index or status,

i nadvertently exposed to apathogen, etc. Donor's sera

can beTheEaMagalzatinn pPrseAenilmit bFareeadt ddnmenatal sauss up to 2-4
their seropositivity to an antigen, since the

st ¢veni thguginttie [Fongptes showmihat e denpee iromotthlézagidaphiaseecan be
i mmune responses (even years after the | ast exposure

t GetfifeBtaBfib @EN yiabBty alndOWw @hedbaki sfaEBVeadrh&l @ Ralrk @An be
that is sufficient for selecting donors. The nature
angrisieRSbldstblish ]?Jl &bl ?)Bhﬁgﬁérﬁ%fq : ?Hoﬂfzfs%d(lé e viable cells, as
critical in 1den |¥y|ng the nost suitabl e donor and,

pref era , the assay,us . screen dopnor _serum .
DRSTEADEY  mis Rl B {RAEAGSe 5 BREPCRR slfifimmargtives
fromimortalized anti body-secreting B cells and

JRE AN et St an anti body with the desired
functional activity (i.e. prevention of viral entry '

i nt o cé&he Examplepishavniat buman Brsellasyobp afbeicntht igee)talized
In the clinical context, the choice of the tissue or

t éno E@ah sdpeamtandts dHikhelasdd or 2 enprédsed, den doiemulated for
dictated fromthe availability of the cells in

S ﬁplﬁrbﬁrﬁ'&te U Forh @borRer HBfsMoNGotine d\ﬁﬁ@' A dPKRE 88 Rppropriate
G ven that cells may be obtained from human cllnlcaF

PeTRbfiid oA ERGA0GH Rld RESPARE fnbily selected on the
h be. f d, .th .l b bt ai
B gD Blernd Rl LT ot Yoy SettResk BM g e &l B dF et

a nunber of individuals that have been pooled to

pr ovi deB¥nagdjated importabizatienef iBygells Teydres thexgraspipp gf he cell
screen can be done on a panel of candi date donors,

usirfage seeplasCRDhtvdiidh mgcamidetrddys- e onani gV cebdpsor. CD21 is
(such as total peripheral blood or serum. In

pptekdnt bh afiost BOCHINIGb SR atBk lafd ecpldde B g6l #dspdndek GNforming a
bl ood or |ynphatic tissues using standard separation

t eGhREUEs o9 8 alel BLeRefdRRE radepRir0@daldRNO Al @Rfoll M,
cell's (PBMCs), such as gradient cenprlfugatlon. After

a@(% ! HQ\%Eferr,e Cb?'l s ?%F ﬁ‘[)%]t t;hg ef? tsgleacetflaﬁo&fhgpéx?eshsg/% ctivation
sera’(‘or plasnma), cel'l Ul ture supernatants, or celfs
(obtagjned framdifferent patients, fromdifferent
t ngﬁiés and, ayf té&“ﬁ%@f@ﬁ@ rﬁlasffil%%euﬁoi Usy theagpilgy to transform
pre-screened using standard technol ogi es for detecting
t edlsresie FBY Ry dataldsddiethe additightaf dbesll stepplating geansy, gt the
(e.g. ELISA, BIACORE, Western blot, FACS, SERPA,
acdrdigems anusagssurdéat Cal2il Zaniadbmaioéd v tthadl cellnfuefatd, atlowimgaEBV
cell culture system or ELISPOT assays).

immortalization at high efficiency.

The present Invention shows how immortalized populations of antibody-
secreting cells can be efficiently obtained. In fact, cell culture populations enriched
for B cells that are selected and immortalized have a greater likelihood to produce
useful therapeutic antibodies, while maintaining their ability to grow when

immortalized with EBV virus in a latent, and not lytic, state. Unlike other methods
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The literature provides several Exanples of these
t echnol ogi es showi ng, for exanple, the use of ELI SPOT

wo e0o7obsasact eri zi ng the i mmune response i n vacRCTIEPEO6/069780

donors (Crotty S et al., 2004), the use of antigen

m croarrays as diagnostic toghs for newmy infected
patients (Mezzasoma L et al., 2002), and ot her

technol ogi es for neasuring antigen- specific imune

r BsyyBish &k celicanpy e stimglated togggipte feke thhpiosess of ipportalization
donors may al so be based on the association of the
satopotiet poputayiohgp pémpfured vinr ustapd phhigh proliferative and IgG-
oncogenesi s-rel ated alterations (Butel J, 2000). This
pseRtdtifie apycigUalhd adpevieatan dons itse pdpuditidnbefdiynh&siess @ cells
to the therapeutic target (evaluated at the | evel of

{ iy Ut ot OlodOfor LRE rSOhPET SREGIC AR Y| dekkeBRAMi. The
allow the 1dentification of the donors having B cel

e X TR inngf I}i %oeralig Qlt iﬁa%e S tnilat e'ﬂfc’endi)é & (gn%g {oo istopa(:f‘e clones of
dedired pur i R I gen (e gy a speciftic hunman

rec i nant protein related to a cancer or a specific,
viitho we‘ireﬁl% cels. pubifed tor molscy 2% JPRMAF RNl {sgfa@é antibody
obtained frompartially purified viral preparation),

ogengs bf garpday a fwozen staeder ityre andlpns.of vi r al

infectivity). Once one or nore donors are sel ected,

t he soHB¥emediafddcéhhwriakratioe $pl &emmiiénopkoctsy mivolving the
nodes, bone marrow, tunor infiltrating |ynphocytes,

| yRbeghLeS) bF BoeHk UES tdprotdifiOfhtare expressed by EBV, followed by
i nfection/inflanmation. wever, peripheral blood is

uﬁllé.ainllﬁ{oﬁﬁﬁiaﬁﬁn Iy Lﬁ?ﬁf:@i gy fﬂfeo LR85 befwReR LEBY: a] Folicells
or the s%r 0] t an

moni t or ogi°cal response agai ns

anti gen over a .define erj.qd of, ti For.

SRl FarP et o B Hhion codniop s LIC AR, n fact, the
approxi mately 10- 100 m.l]ion of PBMCs (peripheral .
bingBartHFAte Eresars ¢ besiollozisdhy parsurinadhe sxpigssgy ofpspecific
cells that should allow obtaining a sufficiently |arge
pBBY proiears ofdamarspioply ssecaekEBNg\2c #IBNA L, ME2sEMdEned EBERs
after being imortalized using the methods of the

| (i) 0awséd t BYA, t 12601 )soTatdeorprokinsBNas beomelebed by PCR,
bi ol ogi cal sanples, a specific selection of

afhh BRAPREERE] Weksteh IbTotC AR JiferPREMOAIMBHowiS M8 @& tion of
of the many nethods described in the literatlre, on

tEEVbBﬁAS 2 I REEXPLEESLP el g%ﬁie'e 1\?“&“ CEATKAL TP al.,
their ~sur face ana, 1 appropriate, of othér protelns,

a as fhe praliferati. actjvijt the t iC
aﬁ%&g H‘lﬁﬂ%ﬁ 6t ¥g iz@ﬁ};; erathy i&“ ?)tfa(f't #@d e ﬁaf‘%% At ?&)%
particul ar, various technol ogies for the purification

of ant ThoaposrfdiB Yigueasnatantitp b addedatp Barepll syltwigkcan be that

use of different neans and conditions for positive
commonly indicated in the literature (10%, 20%, 30%, or more), but it appears that

the methods can work properly in conditions in which the amount of EBV
supernatant is relatively high (50% V/V) but the exposure is relatively short (from
about 4 to about 24 hours).

It is however important that the viral immortalizing agent is eliminated
(similarly to what indicated for the stimulating agent), for example by washing and

culturing the population of cells into fresh cell culture medium.
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or negative selection. These cells are nore easily and
efficiently selected by physically separating those

wexpreessng cell surface markers specific for BPel/EB2006/069780

t hat express and secrete antibodies (e.g. human B

cells). Specific protocols cap be found in the

literature (see Callard R and Kotowi cz K "Human B-cel |
responses to cytokines" in Cytokine Cell Biology: A

pr act i € ﬁi{pw@g@ﬁtanggh%,qap |be Fnsect g}dthy ngthsis f the Invention can
Uni versity Press, 2000, pg. 17-31). The selection is

ube ptodyicqulersiggr ereongs itemgniqm:s' fioo dhifessingHatmapi ardodents cell cultures
specifically to one of these cell surface proteins and

t hah a6R6f bR HBVIkedriterys pdrtisl s ddeed t @ ré@ntbindii e aheadsvell as
or plastic plates) or labeled with a fluorochrome that
Camies ¢ %h@ 6ined EBS}' Paed IvE@&%? %ﬁﬁ‘@ a%fﬂgvtﬁé ffet&d éells from the

sorters (FACS). For exanple I s have been

Sﬁh%ﬁiggmﬁ1crg%%§%ﬁﬁ nd n? Qiﬁgﬁl?%d%wi?nd/o@£§ﬁéﬁFI{and
ARETEaq D0 BNt | et #lo eb@iﬁrs?,%ﬁ?ﬂﬁw%e? pri o to EBV

imortalization (Li Het al., 1995, Bernasconi N et

al ., 20o3exppriggpiabevigenses alresentc‘zbl@ztyle Expuploesuggetighat a similar
choice of the cell marker may be relevant for the
efifpreichneyn obe t heedi nmidr t athéerz atinoortapizmge sgentpr olieblappropriate
due to intracellular signals that are triggeredby the

SedRbihhtRdh RIF OGRS ofN ehehRAtfolMByural i gr amflody Be@wlidy aRfls from
vrablllty In fact, the Exanples of the present patent

apR| lgﬂ:c%i i §b% H;gél Cdtlafe crymlﬁt?(ﬂls' §f @itk A agents as fieflned

rest cte ransne rane proteln that contr

transdu at hways related t en re

VR U6 o RV RrdsRiriu Srinsd s Sahdet H o @aya (but
preferred mol ecul e for the initial B cell selection.
Shl@us separatipom g Ipertdigatempiase wanimprEe theimengriglgation
express anti bodi es having different isotypes and
spediafeidgiot pelg bydthébut alké by wthca gralnmmkatadizmgmgbess usiel as the
for selecting the cells, either before or after the
stuifédtioat wih @h@&s encodkhier Viadsey eny/odr thadetnkfopmatibry mediated by
speci fic enrichnment of antibody-secreting cells can be
obtalb.agd by applying a CD27-based sel ection in

addi?ion to the CD22- based sel ection. CD27 is known

to be Igf nia%h%rqatlﬁé A TR %11%811%1 i rgS?éeleP %%/0%1 %ﬁé@gb%@‘}u% the

mut at ed varil egl on genes

é%g%lttlrn onal u [ar ker.s B?ﬁfélCh as Ray ﬁgﬂéﬂgféid%netc?rﬁ%?red to other

depl ete or enrlch for the desrred popul ati on of cells.
Thgtodgeiveviahlpgpiohfarsitmedynmhoblass seerkizof). expestifhe dyng, or
the antigen (e.g. viral, bacterial, parasite), the
differentiated cells, that are not only unusable for establising oligoclonal and

monoclonal cell cultures, but also release substances (such as cytokines, reactive
oxygen intermediate) in the cell culture medium that can negatively affect the
growth, the proliferation, and/or the antibody secretion of the selected and
stimulated cells.

In this sense, a polyclonal population of cells obtained according to the

methods of the Invention is particularly useful, as well as the oligoclonal or
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antibody titer, a decision can be taken as to whet her
to use total, CD22 enriched B cells, or further

we@eorobssss B cel | subpopul ati ons such as CD27 pPSI/EP2006/@9780

cells. Follow ng cell selection, but before the
imortalization phase, the pgpulation of cells should

be exposed to an appropriate stimulating agent. In the
context of the present |nvention, three ngjor

caEBedPIa Poppladed s ls (copmining insmgealized a@ﬂbwst%?@reémg cells)
stinul ating agents that can be used, especially in
cdnbMﬂabmﬁwdb&cﬁwdm@sgdmp@ydbn@ﬁmpmhaomng agents is
represented by an activator of the innate immune

I espongkese Spiphlationanf agdnicah ©f usedT@rl a lsekeés Beappli@itions, in
which is expressed on B cells. The Toll-like receptors

g&r&ulﬁr I%Ialfé?pt%nﬁgo iQ¥afidh, I HRQEL AHHOR R bﬂ)d‘ﬁpﬁon

cognition of bact rlal ol'i gonucl eot 1 des” and ot her

conmpounds el i |t|n cIonaI act.jv n

varl et€ AT Ybéa‘}‘/ n %Sm%?@?g‘ Seqéle%%esuglat gneode
nlty Akira S and Takeda K 04; P 2005)

T ofis? QY OF MK AR T niiREcY Efﬁ%é%lgﬁgﬂgaltbéﬂyﬂﬁ prepared

part by the Toll Receptors is one of the earliest

resporsekigcidieisplithyl fion Abesdi pepudatipanps resliand/spigagemmon

an inportant role in creating the appropriate

emviccolnmbittlogntchyitjods, e miRIN A8 wr e pérroadic tDNAI ¢ani he tteacted

pot ent and specific response nediated by the B and T

CAbMSa mp1bef aelBDkd tiRrah FEHBNE (ieARREREY) (anFayn Rifyiak spemflcally
2006) . This responsiveness of human cell lines and

e e
R P MR 1 .

recogni zes ol i gonucl eotides, nore speC|f|caI

IfgEgde §pi §BRYRIZEGANHRAS Cpdihiidpmay, ag|the smogf expressing
TLR9- medi at ed activation by CpG based conpounds such
atheschgqoersek apveordin@pREGIENY 1) ipgeresnad (@rlalnndhK ¢tral., 1996;
cellul ar redox bal ance and the induction of cel
siiphalosioD pahtlh\e@ys). i ncl udi ng the mitogen activated
protein kinases (MAPKs) and NF kappa B, followed by

the progyciord nth@f m@fh%ﬂg‘ fdramaai Qe &Gy 9&}1&9 %)opulatlons of cells,
i nterferons, chenoki nes. (Takeshlta F et a

Zngél’resB?‘rew ,n up%ngéag Asf’ ceﬁ%%ﬁure BRI ﬁsm%ﬂgs ér Egzgl % used

umen nal ve and
bset s. have specifi.c rollfe
dquflg‘?%ﬁﬂnﬁt% PSR f1o88C P’Pf11 %%‘58?1‘%%%%}%6% dysyig ) antigen-
stimuli, such as CpG oligonucl eotides, as a
cbindiagseerccipf andie tiplgaicalrasyuiltat i on of the expression
of TLRs
Alternatvely, such biological products, if obtained from antibody-secreting

cells provided by an individual, can be used for determining the features of the
isotype-specific, immune response to an autologous or heterologous antigen, a
virus, a bacterial cell, a toxin, a parasite, or a vaccine in the specific individual (for
example, identifying the antibodies prevalently produced and/or the antigens
prevalently recognized by the immune system in the individual).

Given the extensive use and stability (as frozen samples) of such biological
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(Bernasconi N et al., 2003, Bernasconi N et al., 2002;
Bourke E et al., 2003). CpG oligonucl eotides induce

wa@edorwes7son of i nnate i mmunity and can prot ect PEIBPI986/069780

| et hal challenge with a wide variety of pathogens

(Krieg A, 2002). For exanpl egsthose oligonucl eotides
containing the notif called CoG B are especially

potent activatorsof primary B cells (Krieg A et al.
191@guct@glres dlopMagpnsgpi cel@ggglturp@ Phedl, glpegmapts of cell ‘cultures,
Eaton-Bassiri A et al., 2004). Several categories of
canpDBINAd dibtanias ofitlee koentien) asn dgorvingtrsed ar kivpéor identifying and
Tol I -1i ke receptor have been identified (Coban C et
a{)r-oducaﬂg)@ mlaselbma | dnéib&dy Bhviad .the A0G9Rd didipasbindmELbpecificity
al ., 2005; Bourke E et al., 2003; Anmbach A et a

Zg&i%r %ﬁbg@a@tacﬁkfﬂ ?&O&arﬁlﬁg ﬁfeeﬁéeﬁr'é‘f f’h@rﬁ?maﬂgscreen in the
technologles are a allable al so for detern1n|ng t he

Siu ];%{ %gtelé)%ltlﬂerr‘l é:g: 0 sugernzrlrtgu tg% lo? An glggan%s &5 tpe presence

5 A.second rou tlnulatlng agents is

%fpﬁnee%cg?%a apipogis SeyiRe e 461%1r POPEUFar i nterl euki ns
known to have such inmmunostinulating activities (IL-2,
| L- 4, The peesept Imgntipn pradilesapelycleasl hematimenof immortalized
conpared inthe literature (see Callard R and Kot ow cz
KantHiodpnedetied Icelle sppoaisas usmgc yieoknalesls descOyedkabnee. These
Cell Biology: A practical Approach. Balkwill F (ed.)
Qséandiddd by &d1Bichi bPuSESin 22808 od B pradircdik) a cdl &ﬂﬂu[*edsecretlng a

group of stimulating agents is represented by agoni sts
0 ﬂgﬁg C e
{?Oggér pnal B@({W\Ongtg ag g%sl(ﬁ{egta?lﬁé&h Epee-EHg: tlr%, ﬁl%p(%rglg\&gl @fpai Xctlwty
prollferaﬁ»g gells such as APRIL, BAFF or

CEUB IS i ings5t05. 1o B et aI , 2004 Or axt on. A
et al., 2003 Tangye S et al ., 200 i S inport
to poi#t Biridipgapophietiensf e@lsaﬁd:l%lwé ebﬁéelhf“ﬂlé}tfP 6h clefm 6 in
the stinulating agent, their conbination, as well as
t he | engt¢ellgfultiites egth ermkaaning a0 phawes célbs t o be chosen
to obtain an optinal effect on both cell stinulation
and expy eSstaiin®fthgrsopahatantabf awidngelf eultures fonhRteeting,those
immortalization of the antibody-secreting cells. The
Exanpl es ghound hat usabyl aﬁiéeﬂ%‘nﬁﬁﬁé‘%p@&ﬁ@ft? aldfor biological
particul ar when the viral immortalizing agent is
Epstein-Barr.virus, can be chosen anobngst thefollow ng
conblnatlon oY conpounds a) A conblnatlon of a
CpG baset de and kin b)) A .
conbi n hV“Ea‘gg Cﬁ c?H’tB“FS 0“51“8, q ﬁ‘g?%fh‘g?nrg@%cé%‘flarandfor
of the TNF

biological activity in cell cultures or populations;

d) Repeating steps (b) and (c) on said cell cultures until one or more cell
cultures, each secreting a monoclonal antibody having the desired
antigen-binding specificity, and/or biological activity in the supernatant
of the cell culture.

Alternatively, these populations of cells can be used in a method for

producing a cell culture secreting a monoclonal antibody with a desired antigen

specificity and/or biological activity comprising the following steps:
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receptor famly and a cytokine. On the basis of its
stinmul atory properties, Cp&006 has been used

waeowbssaseously with EBV for produci ng i nmort aPCZEP2006/069780

human B cells (Traggiai et al., 2004; WD 04/76677), as
has been done with soluble CP40 Ligand or agonistic

anti bodi es agai nst CD40 (WD 91/09115; WO 94/ 24164;
Tsuchiyama L et al., 1997; Imadone K et al., 2003).
Howeved), SCTeqHRg ohe aﬁ}mewmt P eets crliyat i ahsiged Hy multiple
mai nt enance and the screening of the imortalized B

cel I s si npepupdiops bHelaim &dbr detamg opaoh mase CpCABDBe antebodies
known to have potent effects on a variety of cel

types t hakavifeythbdefife@ S8 berddpetifigity BRd/61 BIBiodEaRAEVaY;

the follow ng screening process in cell culture

(Hart nﬁ)nanleﬁﬂﬁh ﬂh@g;e(@g:ng@ 8P ihe"!ﬁﬁiqog&p Bec2(E4 b?leach of the cell

2000}. I n particul ar Gs are potent” I nducers of

Cyt oki nezc lill(lzﬁths tﬁ% SilO S sa1(11 a(ngll Erl}ljt ﬁyperna% nonucl ear
cells an e presence o cy oktnes shoul d be

av0|de sybsequent |oassays particul ar en .

scr een‘f o P BNg R o %‘5 e ha gefres 2 TWQWLX@%@W the cell
1996, Fearon K et al., 2003; Abel K et al., 2005). The
Exanpl es &Hhowe W@Wnbbﬁllﬁﬁ sush agiggponse of human CD22
positive B cells to a conbination of Co&006 and | L-2

i S obt i srdel toyperformgospabi fuch neoineisnthe ablyolmabbligoclonal, and
conmpounds, and that a nunber of other known

StloRbd16Md]1 HSpAIE8eksSof( €119 -hak€® BE niAehind® iM@pprBpAME @611 culture
such a response. The length of tinme during which the

It .
S@én%?tf_cﬁlg RAPthREY, S ‘ﬁgé'ug#)hg)grécﬁ‘g %Qﬂﬁuﬁ%‘ F?:%?@ér?nﬁlg thBGntigen-

tion agents i ortance

B ilof Ao EBaNE B8 Bt haY Vel R BHAgone o

stinmul atj on agents (CpG2006 and IL-2) exerts a nHX|naI
ethecel cBifiigel | viability and proliferation in

particular within a specific tinme frane (for exanple

f r om abouhis2 semeabtbet chbickaysf dlie stellmdulivicowpndibione vadter the
alternative conbinations of stimulating agents and

t infoftdlaagoiC phadecisesfupartiyulef irdpdrtanee.f@r ofdBVto support viability,
imortalization, or for other viral immortalizing

aﬁ%ﬂféatloﬁ‘ &nd m06§%é&&l&1f ofhd MthatAIngd %ﬂt%gd%— LARtRE cells.

added to fhe cel cul ture nmedi um before the

' g]mr t ﬁll t::lj;%saéon%x]t Hﬂé‘?ﬁ ?é of Flgtc%ﬁ%lt{ule nlﬁftloﬁg geﬂ}e Bt% Idg‘t Jmeant

ter n|t cel | selectlon g# ﬂ
%r rﬁﬁ?a ?%g ﬁttm%c?ﬁfisgrw’méa‘%}ég%@? ﬁn,d ‘inf’n‘? pral Grlbrulures.
to be useful to obtain a , o ,
At this scope, the pools of antibody-secreting cells can be maintained in a cell
culture medium containing one or more agents stimulating B cell growth.

In the case of EBV-mediated immortalization, the EBV infection should be
maintained in a latent stage, to enhance viability, proliferation and IgG production
of the cells. However, the choice of specific cell culture conditions may enhance
cloning efficiency and the selection of the monoclonal cell cultures of interest as

reviewed in the past (James K and Bell G, 1987).

A first important aspect is the feeder layer used for culturing the antibody-
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better response fromthe antibody-secreting cells. The
stinmul ating agents can be directly added in the cel

weaoresssredi um from di | ut ed stock sol uti ons, PCT/BEP1006/069780

bei ng appropriately fornmul ated, for exanple using

| i posonmes or other conpoundsgthat can inprove their

upt ake and i nmunostinul atory activity (Qursel | et

al ., 2001{ The stlnulatln? agents may al so be

atacEsmagetls fodloming et pmpergilicati oy Pseadéhasr cedis pesceylirgshat low
the cell culture plates) also allowng a nore

efliénsiy.i The feedmnValer cd@ heeepnistimteddyeirnadiatedmenifaltteeatioperipheral
on the inportance of applying the stimulating agents

f Bloo@ &dvle Prépacationk, OEnpiobldserd asd fibfotdass &gl flines,St&fd blood
of the nmethods of the Invention, the

a%ﬂ,.al{l/@?%tess &Gt @ffeﬂﬁt Qfﬂés SofS Hﬂywnﬁecélﬁe'AMHn%lé ajred ki line

at the stinulating ag is efficiently

i avu*llga%uc% prﬁ];[)ﬁgtl%s seéLé{ Bgavo %EM t \é artnla\é:gll Fﬁnese Fl]at eﬁlclently

nance 1 n

cul ture conditions, Thys, CeII ca

f POBRAItHrE\gi SRV Brnddhe ﬁfﬁf@erﬁﬁ%gfs %ﬁaps @g‘ﬁr%ﬂ% ;?W 1b3; wen e
mai ntai ned in normal cell culture nmedium (for exanple,
falorl987up to 6 days) in order to further dilute and
elimnate any remaining effect of the stinulating

agent s A vdecoodimportabeaspeers howity ¢edld alyymaiddiimed is pelturt iusing a
conmpounds into cellculture. The nethods of the

| 3tRNhéODifeRnPRddeBEke® MndChb@rihRadanab® kel ti@liding stationary
sel ected on the basis of the isotype of the expressed

O BOR P BT A MR R B %“91‘?35‘?%&%“"“8 stirred
| h
oS! B URE TR B SRl Al Ghototlod s or other

i sotype-based sel ection of the cells should be

p8HPBHHed by appl yi ng means for either positive

(allowng the isolation of the specific cells) or

negat i &ehifdimpmiangasphet ie therdhaae o theofellipmitarst reeldigm] th sr)aintain
sel ection. For exanple, given that nost therapeutic
aniabidiodiaag8 @pptio wEdthkotelghahemamiti ipealortihg teemke@ods of the
(Laffy E and Sodoyer R, 2005), only a popul ati on of

stiveic 8 éﬂt@mﬁg%é tIR o6} IR 1ﬁfi‘ﬁbrl€éﬁz§tﬁ4ne[‘}}fa§éj Especially in this
positively ( or magnetic cell separators) or

b%ttgrle eltr{% 4 i fcﬁg ?f I:Jif"éu&&%eo ﬁl%&l%lm %M}I £solﬁ{)115]g/ﬁor RPl}/II 1640) and

consequentTy enri ching

ce that e ss. 1gG | Se ar tion techno i es
Pr{ ‘Fﬂi]o‘&'-}}“ e ?&;1 HBIneAts: LMY s llnﬂétﬂr‘@&%@n“d@g%“& ﬁhe &t %‘?ﬂth and
netic cell separators are known in the
| ihteéﬂgtoaﬁ@n ef_the popilaten of ceijg syenmywheyicafledatdewgll density, as in
2004). Dependi ng on the source of antibody-secreting
the oligoclonal cell cultures.

Finally, a fourth important aspect is the addition of specific B cell growth
promoting agents in the cell culture medium, such as any of those used in the
stimulation phase, as summarized above (e.g. CpG-based oligonucleotides,
Interleukins), or any other compound known to have similar growth promoting
effects on immortalized antibody-secreting cells, in particular after EBV

immortalization, such as 4-Hydroxynonenal (Ranjan D et al., 2005), forms of
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cells and their final use, depletion (or enrichnent)
of 1gD or IgA expressing cells nmay al so be desired. A

W@ 0w les75@ppr oach can be used for isolating cePCHEPW06/069780

the basis of the specific subclass, if such a precise
selection is desired (e.g., diystinguishing human B

cells that express Igd, I1g&, 1g&, or IgHA

anti bodi es). The selected and stimul ated popul ati on of
cioredaxiy (WepgeldBansamtY 15b@l 49y pelgble feltf iLd2anslopr, peaqistic
is now ready for being imortalized using a vira

i amtiotlek iagaing (GyEhtWOLII{EXAS UWE SHMHAL Aatchaianfadr erdl., 1997;
imortalizing agents can be used on anti body-secreting
CBhdd®meaK Gt S0TRIOB RS cfMBdpociaNPhmed JEAnd Mlefdes J pro9aeshen C
in order to obtain inmmortalized anti body-secreting
celdisofmngst the viral inmortalizing agents, a virus

that i nfécts and i mortalizes antibody-secreting cells
shoul dTgeec l ee]c § tﬁg h%yceﬂ.s ergw{hn rt rql%tirqe tahe%gsasov]:/elf z;]seof the period of
| nvention. Vituses havﬁ%g SUER pre EPence Yar e connnﬂ?y
known as_ | hotropi c vjruses and .ar rouped in the
gawnc‘w@gﬁ Bt ap p}ésawfﬂ‘zfﬁ T Reteric BF den Snperigely afer the
famly infect |ynphocytes in a species-specific '
mapmertalizafen af éheasdlse idgpaads wilsonon Wreptyop obIsefceniag jageay that is
di sorders and the devel opnent of several malignhancies

( Nites hadeds 1) su@0D@@¢ntRinaki insofiered, in2he 1¢ase EBVcell-based assays, by
(Epstein-Barr virus, also known as herpesvirus 4), and

HiMd Byin B URB FesPEsR QT hé i odt celh, Se kBIOWAIt@S skRkMatants cannot be
Kaposi's Sarcoma associ ated Herpervirus) infect and

i rtali | . : NS .
P B 7 TR HBR R ESic M etk ibAefi e sygituted from
Rhadi novirus)., L r.i mate hocrypto virus), .EHV-2..
R B S e B SRR hY s T o e
AHV-1 (Al cel aphi ne Herpesvirus 1) are other‘oncoqenic,

| rRphBer bl %UIE’é? PERSFNHYYS Kergi RY BOFE BEAPHALQefitlyds, and/or
features conserved anongst them and sim |l ar pathogenic
effffisgy puiihcaidnd dit enhowmamnpieifaablhos prosedd with Thresmeening assays
viruses can be used whenever the nethods of the

| ;v esdn an paksblapiftdr ededing ahé i footly ofs eell g tandgwitkbitSthe need to
obt ai ned from such mammal s. However, not only ful

ViliHatkdB ée'l‘[“@%’{v?ﬁ ip%&nﬁnfgehéeitsstd}%yf @tﬁ&nﬂkﬁﬁﬁi p%t in cell
constructs that contains specific viral proteins

CHIHESoB B REEo PIPE, SOl SR R i
Eﬁ%ﬁm ﬁlgtlhg ?S[CQEHE% rfglgdyéaﬁg 20 shingi tm: lc%ﬁs,voerc‘tt)yo E:l?anging the cell
culture medium
The antibody-producing cells are isolated, stimulated, and immortalized
according to the methods of the Invention, and then can be kept in bulk cultures for
a variable number of days (e.g. from 1 up to 10 days, or for longer periods of time
such 2-4 weeks) before being subdivided into several pools, each representing a
population of cells, that are cultured separately (e.g. in 6-, 12-, 24-, 32-, or 96-well

plates).

This bulk, polyclonal population of cells maintained in cell culture
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transduced into cells, sonetines making use of
retroviral systens or virus-like particles into

w@2mRaes7sg) cell |ines which provide all the neRPE€BER20Y6/069780

factors in trans for the formation of such particles,

can al so be used in the nethads of the Invention. The
imortalization phase can | ast between 1 and severa
hours, up to 2-4 days, even though the Exanpl es shows

t seaditons gRYebe ariegrsilY PaasHys ;ﬁﬁrg@réne@aﬂr%éy @BtsETnientekact the
for cell viability and, in the case of EBV at |east, 4
hderos, wamy ehes afsay célevint far festatmci of hepadllg cinamddr to confirm the
popul ati ons of |ynphoblasts (large viable cells, as

NpiRSdhce Gf el Mbﬁ@@apwoaeohlfgnot&AﬁShe $e8/clingl pepulﬁtttalt of cells
provide immortalized anti body-secreting cells. The

rmglfﬂt a ItSiHQM‘élg Iﬂﬁ& sPHERRs Bogsl l:ccﬂscé@ nl%?mglw 6L Rr! Shtablished
or

zed using EBV supernatants if flrst sel ect ed
f mamma 1an %(IP[lreléc’ It??)b tltlaQ)vela a%t Icn}tl !]r%i/ Egalg ?at

appropriate ti rom-a 0 a%0ut 4 days)
and MA ate Conb on 0] i mul atin
agents @9@ (e mlﬂslplea wmi‘; é@u@doe%‘fv SA) hppdreds

basi s of a preferred isotype (1gG positive or 5
effriceprethousagip.reghevirén bxampls| Bt eagh comBitinmp diatisteatlly, 10, 107,
imortalization of B cells requires the expression of

t he', clé’] 18Unf anerer edispflihe EDRplwshisidw i sove aoli déned s reting
the main EBV receptor. CD21 |s present on nost B cel

SuipRRIEk ahh q;résesedbﬁsﬁeegmrﬁh hhlaﬁaep@mﬁaﬁﬁmgystatlstlcauy 5,
formng a conplex with CDl and the B cell antigen

r%%ta‘ﬁﬁ 1@6%@ﬁﬁ %f%r%r\%ngﬁi n%hlb?%ﬁ @a&n@g% FOMBVES 1o (R, o

'ost from't e ceI sur ace extenS|ve

a tlvatlon of, cell.s, ansforn1|n
pl4siHieEepgripds témetﬁ% ) |‘iv‘?“3%r &L?ﬁﬁaﬂ%%r% € Flsgo‘ﬂd have

MAth EBV nay be ai ded b¥ the additi on of B cel

stACFRFh TRy dieg s, anpynt sHEckBhirtthehsharaceriaieny for example

that CD21 is maintained on the cell surface, allow ng

EBV usmgoeedlatuliae isoperpatants ghiresttlyi o aiterya pattel poeseaiton of the

I nvention shows how i mmortalized popul ati ons of

amitithaidy sethidtd hgreiglid 5 celhbadee oehiy stherbihginghisayned.

In fact, cell culture populations enriched for B cells

that arg s@hRes @gk @nchih Hﬁ@ﬁstt abl 264 chayeceds Ih€ cRite an amount
|'i kel i hood to produce useful t Rer apeuti ¢ anti bodi es,

ng' anef‘]tbg? eg'{h%k {y a?:g rhg,@led ift k?lllé éetlplcutlﬁ%regsruﬁglmmﬁgp (e, n% between 1 and

irus’ in a
tic, state. Unlike other nmethodsin which B cells. ma

b O0G ppim) oftteid! PbMosR)r Bitecands easiy Msagued &vif commercial ELISA

immortalization allows the population to be "captured"

i kitaarst atgeneafllhisgfiicpmo ferf prfrnie emiat gGseoramhlyniy. Moreover,
capacity. The supernatant fromthe popul ation of
I H(UPQHO@IO% 8feBnaedsl@lls are sufficient to obtain the sequence of the secreted
antibody by extracting, amplifying, cloning, and sequencing the associated mRNA
from these cells (as shown in Example 3).
Thus, aliquots of the cell culture supernatant can be then screened for their
binding and/or functional activity in a high throughput manner, in order to identify

the positive well(s) presenting the desired activity, possibly using a dose-response

analysis with serially diluted culture supernatants or partially purified antibody
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may be anal yzed for the presence of antibodies with
the desired activity. The popul ation of immortalized B

w@edor®68T88/ t hen be cloned to isolate cl ones of PCT/EP2006/069780

anti body-secreting cells, submtted to nol ecul ar
approaches to isolate anti body genes or stored in a
frozen state for future anal ysis. EBV-nedi at ed
immortalization is a conplex process involving the

i PTPRRRAPNSZ&tY. ohtadredpby affindty dheomatopraphyonsProtet Agg@umns) in
expressed by EBV, followed by the imortalization

r pguallatesperbyertthe | nt eracti on bet ween EBV and host

cells proteins (Suginoto Met al., 2004; Bishop G e

and BuskdpdsitiveZfdB) of dells {iaCthosé idwinFtHetRkirgBdniti@Bn specificity
process can be followed by measuring the expression of

S C
Qfﬁﬁ(‘)lf 1516}\%%\41 HEt?JlSI') 2§n %%%}Ii’ésr{ (ﬁg_l_bﬁlo‘{o %n%rfzé"v\g glr?a%s&%%%g fools of

(ZI‘ISS%O? Iﬁ%:r?%fgsgréc%?}é bc\%%e%%eﬁéret%tt ¢ e ICVXI %fER 3t°H1etPreﬁé taHd aonsequently
a||OMA tectlon of EBV DNA and proteins.in

i Pl élge cef |<§1 ‘(“§‘éhF%3éetmgeta gronocloggh 4antipgily haying: thy desired
2004; Humme S et al ., 2003; Konishi Ket al., 2001,
Henesificitutand] activitpoay leatthet theolawe! of theBvitial sevepringritssayo The
be added to the cell culture can be that commonly

i sedétat ebniotlohde antitodieat shoald bO%he2 Q®eevB0ited ausimpoeher more
but it appears that the methods can work properly in

C@dflArdi N SurcioWdli §Rayshen@PBkAtteAfedEBY tifU REED A aBStypS and of
relatively high (5096\0\0 but the exposure is

r 9 L !él}{enég Ufffer §oT qpé?ﬁ'%ro%l LQb @W n%ﬂloPtgHEezl)g clotleks using

ortant t at the V|ra I Mmorta

aﬁ% Resorh i e IR I8 affighut SndfiGns oo oot ed 1"

culturlng the popul ation of cells into fresh cel

cul t ur Ehipdpitiahshprcterstian J6 camebaintsd tbﬁafvrtb%rnd%fé opigigd using
in the nethods of the Invention can be produced using
cehevent medé¢lniagdiebnical expafigehiafign,aaumdnadro theddentdicgadr of the
cultures with any of the EBV | aboratory, partially
delogbconal odntibedyw rpuirifiadt frémr @idSup@fataek | (odSlatel rixpleBAéd as a
and ot her EBV-based vectors), and separating the

'f&@&BﬁQn@ﬁo{&n)fqumviﬂ%edlggl\ésﬁ@ 51'1(9919@16&39@&@@5%@% articular, if
(Speck P , HM et al 03; Bass nd

D@lel%%gl%al E(gﬁ%}atlon q%eﬁs t‘%lateﬁas %le d 1&1%991%%1&%@ Eé&%ﬁg% th-le_qﬁethods

experi ences presen

e %ﬁnﬁ?ﬁ g PorReC aRHaeh o reinbieri 5 ipoclonal

selectlon means for purlfélng anti body-secreting cells

f argpody is a human monoclonal IgG antibody that can be directly used for treating
infections and diseases in humans.

A scale-up of the antibody production can be performed using mammalian,
bacterial, or plant cell systems in which the cloned sequences encoding the entire
heavy and light chains (or their antigen-binding regions only) of the selected
antibodies are cloned using vectors and expressed as recombinant proteins.

The methods of the Invention provide immortalized oligoclonal and

monoclonal cell cultures of antibody-secreting cells that can be isolated on the basis
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bi ol ogi cal sanples and in cell culture conditions, of
stinmul ati ng agents, as defined above, and of a

W@ Roombsass on phase mai ntai ned within a range oOPCTBP2086/069780

or days (but always separated fromthe inmortalization
phase) may inprove the i mortalization nedi ated not

only by EBV but also by other viral imortalizing

agents, such as the infection with other oncogenic

VPl e desisgdcmgieen precificaysngforRialegicatagiivitye@s Hycan be determined
oncogenes. After elimnating the viral imortalizing
afperxafplnby hereehg tiwutbdllcelfure beparestantt oigingd puwhatlieooriginal
of cells is particularly enriched (when conpared to
ophieclonmt popshtibny Vifahhgbodytetbietigs atélng any metobdiast®nal or
(see Fig. 9 wi t hout the dying, or differentiated
CRlohSelotdI @11 %ﬁﬁul@?tof %ﬁ%d%‘éééﬁhg cél‘l’sr T(fl§§eawll's%'aﬂ %e then used

ollgoclonal and nonocl onal cultures, but also

h
: F e?értpgl Sllfllké:%n nf%:]rgﬁlhcgr?%glrpgﬁc’ocfc%ﬁhr a t&@ggi;y I{ae?q%;{he des1r¥(9 antigen
negatlvel fect th r.ow h, e proliferat.ion,
a?RTFléF1Wh%1dZQ{t Plﬁi%wieag%w onAbf lf REORSeI EEILA tofpologics are
stinulated cells. In this sense, a polyclona
papenadtd e agomadpn.salihriag radibedsc oradiupidgon chromghpre freoy several
of the Invention is particularly useful, as well as
t menodlbigd celd odturex totr cidnifiaint] p dpudaatd ((Ih;mﬂferscle,l 2085).
(containing imortalized anti body-secreting cells)

that arge Qbkaiingthsiys dovbediuhiai SiiBhthBodeyICL@RR¢E supernatants and
popul ation. These popul ations of cells can be used for

%ﬁ%%édeéreggraﬁgﬁg I GAHd RS chdsBn Rt és‘fz&ﬂli@fl g&& {° detect the

a ol at1 on, characterlzatlon an pr odu

For ..e

t RAESRE G s b OB ﬁlfg%s%ep'%lhf?np'%%lsgcf@?cscreemng assays

|sot wherein said DNA |ibrary is prepared using
@Deommdgnd AV BRI OPHYM RIELS ﬁ@paﬁe?nverfsoafr%eqere other

Uelng common nol ecul ar bi ol ogy techni ques, the nmRNA or

t irgibgdive mirigial maethbie sesanirest @doff saommercedwpligm) gind should as

cells, retrotranscribing (if necessary) and anplifying

speltitel eakitiye anbuitheo sequancasdipg esani functidiel saplie in the

that encode an antibody, in its entirety or only

PahkE 3F t:é(nc(eﬁtr&mng rﬂléf i Qﬁprﬁ?ﬁét@%@th@ Qﬁb]?é’ﬂisuster@tth@ bﬁ‘t%o@? (e.g
ant | gen) aS escrl l[iterature i nmuni zed

aﬂ)e%gﬁoé%fc le&%”%? ro ﬁhl&&? Es%f.pe of eXpreSS' ng

se sequence nan oteins to be screened
Ther ef Biie il :retaﬂi?&r}t%%%f/hljél %{?gﬁ 6n bgtre?ﬁ!i dis & thetapeutic
p(?oprg[l)o%tnldogli a(g:aycs?llollﬂii indicate that a significant activity is detectable with a
concentration of antibody of 100, 10, or 1 pwg/ml (or lower). Nonetheless, at this
early stage of the antibody characterization, the activity measured by the assay is
generally being sensitive enough to just be predictive in some way of an activity
that is therapeutically useful. Additional assays on purified or recombinant IgG are
more critical in respect to therapeutic efficacy and to the associated dose to be

possibly adminstered.

The screening assays should be established to determine the antigen-binding
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cultures of cells, supernatants of cell cultures, and
DNA |ibraries that can be used for identifying and

w@emdunes7sy) nonocl onal anti bodi es havi ng t he deBCT/EP2006/069780

anti genbi ndi ng specificity and/ or biological activity.

Al ternatvely, such biologicakiproducts, if obtained

from anti body-secreting cells provided by an

i ndi vidual, can be used for determ ning the features
ofbeciisity swiipp diolageali activity fnimhisd the apabrcies; e glirected, and can
aut ol ogous or heterol ogous antigen, a virus, a

bawekerusal ofc @ebto/alwantogens, (hanpay asinmaliay, wacteaioli nigalj mparasite,
the specific individual (for exanple, identifying the
agitghBio dE1Rsni P18 vk el | othdpraeidetelaBadéne cobpoaitis) @RNSBave been
prevalently recogni zed by the inmmune systemin the
Elg%ﬁ’édd uak) '1nc%dé@n it he X BR3HY&r UBR RIS aa@éag' tpYox(léﬁg a

ozen sanp es) of such blologlcalproducts (1.
pg‘p or}sﬁra 10 fg t;lﬁé épemfs c’aty%ﬁ ?err%lc?mg §v10 al{ zhn%g r? ror}% %rq teﬁeot on
can, be conprised in kits for i dentifying and produ0|ng
#%n%%Pﬁh&Fu%ﬁT?%' M4¢%ng the desired

antlgen bi ndi ng specificity and/or blO|O%IC&| o '
act i vi plternpayelpxthieabsays e alsepe gstablished ifor defernypingeantigen-
in the | aboratory a panel of cell culture supernatants
obinding Dip&cificiiy axridds botodidad goriegernowawt ¢mmdet dhalbgical, non
ant i bodi es having the desired properties. The present

| pyEiedi @ftedtt ONcHes RElsy 6l OfkghesP@PY! @lib@fASH Ol endothelial cells,
|nnnrtallzed anti body-secreting cells obtained using

d above. These popul ati ons of
Qﬁigg%gggﬁggﬁégﬁﬁpﬁ a method for producing a cel

|t | | ti bod th.a des
anti gemS geuls .é‘ﬁt};ﬁ%ﬁ%ﬁ%ﬁ"ﬁ?&%&dtgﬁ %&%lwaﬁi‘or Sleh *eteer,

conprising the foll ow ng step a) Dividin
pelncimRbRorsatioar o5 cais igcgil ml%urs fsoadleem may, P? uped fgf selecting
claim6 in cell cultures each containing 50 or nore

c el populadioBctheeshiony hehathen pieradandmzenfviadapiusedfor constructing
cultures for detecting those showi ng the desired

aDNAQ &ibrabies) domgrisipg ON A cedyenasdihar ediiode agfilsalies of one or more
activity; c) Dviding the cell cultures show ng the

d%§bﬁ§q$§p%%gen specificity and/or biological activity
in cel tures or popul ations; d) Repeating st eps

(b) angl v(e?a)l tgam% Lgt(iescﬁ;gve ?éé' L L ERpa H the F? PrenPOé screening

cel | tures a nonocl ona

havi.n the deS|red nt i ndi n ecificity
b?IH}ng}eéé’F VIO lihg‘i ‘f@ Ny eﬁféntsﬁ% éP??gfﬂcaﬁﬁes of monocfona antl%odles

and that allow as well a precise and high-throughput characterization of the
antibodies. Together with more classical technologies such as immunoprecipitation,
western blotting, ELISA, and immunofluorescence, more elaborated approaches
make use of small organ cell/organ cultures, chips or multicolored nanoparticles for
effective screening assays (Bradbury A et al., 2003; Haab BB, 2005; Lal SP et al.,
2002; Olivo P, 1996; Potera C, 2005; WO 05/82926; WO 05/003379; WO
05/83064; WO 05/76013).

Depending on the origin of the antibody-secreting cells and of the screening
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of the cell culture. Aternatively, these popul ations
of cells can be used in a nethod for producing a cel

waeornesgssecr et i ng a nonocl onal anti body wi th BCTHEBiI00€059780

antigen specificity and/or biological activity

conprising the follow ng steps:a) Screening the
supernatant of cell cultures obtained by nultiple

popul ations of claim6 for detecting one or nore that
seen¥st esedrfer pentes pacifin ganl‘Péloaé]s?f‘rlg@ﬂ’éﬁ?ﬁ yehcharacterizing the
specificity and/or biological activity; b) Determ ning

t mensdour rosbediey, meangndiffbedly uss cfetueld abgib@beshcanf bat brevisaged,
cell cultures that shows said activity in the
ssipRarddatiadiosti€ Yool s @bat/irflg bhdieridl &rl pagdslté whfestidmRatumors, or cell
secrete a nonoclonal antibody in the cell culture

S of . . r‘ .
o e bR o] i el Er E e ancies
lfost QR aBBRsT oL M ely S8 Cahh e gpapgpent of

nmeasuring their. properties, i.n particul ar concernjng

¢ gl E%WBFSMPE@V%@%% HGAROTUR &Y StefRe 31 1P peptrak g gens of
anti body they secrete in the supernatant of the cel

celinied erelgvanedhi dhusnihese t andibeies.cén oparti¢idarc dumag ymageelonal
conditions after the immortalization phase is of
parttbiodigk.acani bep osddafoe eprepaningrgharmiceuscsd pontpovitiabs tomprising a
proliferation, and anti body secretion of the

| ARG dIhd] 28HbaRt bDAHNNRRAY Gtdghitin€ @S phatmbhéduSically acceptable
context, the choice of the cell culture conditions can

b@arﬂglt, %quu? g{_)ﬁ:l:lrlfag{ulr§ 5t QMeidﬁ:la. Be fo? @Jg%ﬁe‘ng gf a @Q@ent, a&d for the

grow ng o onal and nonocl ona tures.” At

this scope,.the pools of antibody-secreting cel.ls can
g Sl ithfaetists” el iy mpang oR s siearesin fane

or nore agents stinulating B cell growmh. In the case

of EBVIPReBIeatns dnysRbieR 4] Fayideha maocEfsy redusing semonoclonal
shoul d be maintained in a |atent stage, to enhance
viughhiody cgmppsiog tfedobowimg sgapd: | gG pr oducti on of the

cells. However, the choice of specific cell culture

condi t donBxpraging el el telePiodige by b andhwydalatbddni®ove; and
sel ection of the nonoclonal cell cultures of interest

as revhevedifyhol e MaRicldnd ARRSHIGy aRdh BRd Lufermnal@8< bf sfid cell
first inmportant aspect is the feeder |ayer used for

cul turing the antibodysecreting cells follow ng the

i mortalization phase, when cells are cultured at | ow

density. The feedeyr. |ayer can be tituted b .

i rradi fE./\’t BRSBIAL/ %Ic[lﬁﬁlé? SR Eﬂw%ﬁﬂ? IH}%‘H{P?]&%‘?‘/‘T“ is that cell

preparations, |ynphoblastoid or fibroblast cell Iines,

cotlares, @gr having performed the initial characterization and validation of the
secreted antibody, may be directly used to purify sufficient amount of antibody
(from the microgram to the milligram range) to perform more extensive antibody
characterization and validation using in vitro or in vivo assays (further biochemical,
tissue- or cell-based assays, disease models established in rodents, biophysical
methods for affinity measurements, epitope mapping, etc.).

At this scope, the original cell culture, after controlling the clonality of said

culture, can be further optimized by adapting culture medium and conditions for
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| ynmphocytes, or different types of enbryonic cells. An
exanple of a cell line having such properties is

wakoh7B&8758vut ant EL4 t hynoma cell |ines that efPCTERW6/69780

supports the growh and the proliferation of B cells
(Ifversen P et al., 1993; Wwpzet al., 1987). A second

i nportant aspect is how the cells are maintained in
culture using a container. Different procedures and
nBewEaiaing cel @rayeh agd dmpravingiaiody axpesrignyand feergtien (bing N,
wel I's or flasks), honbgeneous suspension culture (in
c2000) ndoubodyt ¢anr bl thepgurdied drom alell arulthret $upesiatanty by applying
i mmobi lized culture (on hollow fibers or other

StpR16 ?és kedviiroi§l thepeFdtadtfoamp e@lation df ABtisdiRésCRRorfcomplex
the cell culture nediumto maintain viability and

Pl%‘ﬂﬁtnli] nfk tufeld &isin! |ak§m¥w<§f?0199ttogr Bﬁ% (Nfsﬁ@:\ntgh fp %nﬁfFIrE‘Pﬁﬁx 2001;

the I nvention and cul turi e cells after

use af!tlaﬁ a&é(ﬁf heach:’ 1 eth cf Cuin%t{b\()dy ECH%IO(I can%e based on the

er o I Ce O ure

1640 cell trient an1no
a%"rfli‘ga? lt)/n’? qudib i)%’ﬁ%) ?‘f Stf*’é“e%‘r‘ﬁﬁrﬁ’&%“ﬂ(% @P@\%{ f- ghgynthetic
the replication of the popul ation of cells even when
saddegeal Vegalive N cdeinstQlz; Reque i Iee abl Pofs| dangryle & bt al.,
cultures. Finally, a fourth inportant aspect is the
ageh3)j snwdf aspeantigen- Br egikdpegrased &ffipite rbtanmgo @genyt Mimmy A
the cell culture nedium such as any of those used in
t east o0Y; agdON, RhASE 2088, SHPRITIE Y ADDAV4( Other preparative
CpG-based ollgonucleotldes I nterleukins), or any

%e{fﬁfaﬂ%fi”ﬁé%’c@g %P%}qﬂbé e A& BLAH LAboAFAMD; Q#@g?%:l%ged on

ects on 1nmorta ant 1 body- secreti hg

SeybieGhoAThiay R A BB . °200§§‘°hf or s

ofthloredOX|n (Wendel - Hansen V et al . 1994) sol. ubl e
co40 LOBuRESIBr2 BYaaTieralcell spltws finn e el vied teisentifyhe DNA
91/ 09115; WD 94/ 24164; Tsuchiyama L et al., 1997,

| seqdemes Khagencaide ,thezmomr)qlorrai agtypidy sipoampliffy ferandreldin@thgm in
Menezes J, 1994; Chen C et al., 2001). The choice of

t hieeBof; Beforg povdebdipg Qomhd Bgpragesit of te rasdrhbiasntaintibbdy in the
period of tinme in which the agent is applied (e.qg.

Off proprihtd Wl%std@édﬁ immeeslbRielsYq &Béeerof the ahHB@cﬁ&sakéc%é’cEdl @Y the
of 'the cells) depends al so on the type of screenlng

ag’egf%%e(f Ql%%all Cc' Ceﬁ.{re u§z§1d e eas1§ru8&e%%8 B?qgollat%g( ﬁ W8LE acids

case O ased ass
;%%gﬁﬁ%ﬁg‘%%&tnggﬁé}g{ gsg]tég (r:eecloln inant BNCAe ltelchné'ilogtglléls ﬁlat are known in
the literature (Poul MA et al., 1995; Jovelin F et al., 1995; Heinrichs A et al., 1995;
Dattamajumdar AK et al., 1996; Norderhaug L et al., 1997; Chardes T et al., 1999;
Jarrin A and Andrieux A, 1999; Essono S et al., 2003).

These technologies can also be used for further structural and functional
characterization and optimization of therapeutic antibodies (Kim SJ et al., 2005), or
for generating vectors allowing the stable in vivo delivery of monoclonal antibodies
(Fang J et al., 2005).

Briefly, mRNA can be prepared from the cell culture and retrotranscribed
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used directly in the assay, unless the specific agent
is elimnated or substituted fromcell culture medi um

wa\Rdoenesass vel y, anti bodi es nay be at | east parpCEEP2006/069780

purified fromthe cell culture supernatants (e.g. by
protein precipitation, dialysis, and/or affinity
purification). It is however preferable to proceed

with the screening assays as soon as possible after )
stliangPNAelifyant vidgh el bg usgh@s i teRwlate ffarea feodymergse Chain
elimnate B cell growh pronoting agents (or any other
eReantion (BEBS ewluding deieheratel prumees surpeecificalytampifying full heavy
establ i shing appropriate conditions that do not elicit
paabli gitschivins R @nBCHEEBANG BESAMRInsAYusMeGhthe Fatift@e regions). In
cells, or by changing the cell culture nmedium The

P SRR S T SR SR TR in R
BV R 050 B, e GBS 88 o
for |longer periods of ti such.2-4 week bef or e

b¥IHENSUB VT R Phicsiots fdrtag 8??8811 é?OtE&c&grrfé‘&F@%%ﬁPFﬁﬁ IsG
a popul ation of cells, that are cultured separately

( gargma|)n Tee PCRzamplgfipd DI§A-fraghpengacapeie|digrty sasiencer jog cloned,
bul k, pol ycl onal population of cells maintained in

cedihg eddptars ec ogsdidtioongedyanto bectoesfoe deqienaigg titecalisaysuence
performed al ready on sera to select the donor, or any

ofhietaR s %ﬂa?_@ﬁ exMAnfeclodbd fintdihid Heeoroffol BEreRideSantitddies as
order to confirmthe presence of cells. Mreover, sone

akkg&gﬁﬁng%o&ﬂg pol ycl onal popul ation of cells nmay be
put in vials and stored as frozen cells (as nornally

done f e | L. shed lian cell lines), t

C havedt SR oL BT AT P ombboBionspPedfican also be
are multiple, and they can be 10 up to several )

hbiisdr Edscqnspugingn CPM%ZSIH%%&QS siscfitofel pRttadaripristing cells of
each containing, statistically, 10, 102, 103, 104, 105
ospenidice isobipes . thathearEhanphds avhidabldh olor cedaimpdai| asupbage display
secreting anti bodi es can be established starting from
phprdtiad, ibadteridl aibraied) nasslitahiist bealy ythss foAat Fhislogicdl0tbrary
cells. After a variable nunber of days (e.g. from1 up

t Pad Y Ssed Pbr fePlicdiABIRA nPERhRAHS ONAL il BarBibelr BNA encoding
weeks), these pools of cells should have secreted

o ae s rie e
aﬁItOItCI?IQS. I ﬁ(?r gr[lta%@e,agnﬁgltél@l %}gl %e%lglglg}naﬁtogan%geciyr gﬁ&(il{ebl?ees can be

characterization,” for usin

supernat ants (di tly or ter a partial. rification
ofCFRCh iR HHi f&éﬁﬁ%ﬁ%‘éﬁcﬁ TPREO8F 1Y) e é?l'lég‘fliP@%%Bﬁa%?ns of
any ot her binding assay. Cell cultures that contain at

| eedlst usedFor popglucipe angBodiey insbasgiiak et petasy s kasbaelts, and then

for screening such antibodies at the scope of identifying one or more antibodies that
have a desired antigen specificity and/or biological activity.

Once cloned and characterized, the antibodies can be expressed as
recombinant proteins in prokaryotic organisms (e.g. E. coli; Sorensen H and
Mortensen K, 2005; Venturi et al., 2002), plants (Ma JK et al., 2005), or eukaryotic
cells, in particular human, rodent, or other eukaryotic cell lines (e.g. CHO, COS,

HEK?293) that allow a high level of expression as transient or stable transformed
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of antibodies that is accunulated in the cell culture
supernatant (e.g. between 1 and 300 ng/m of total or

worreped7sat can be easily measured w th conmer BCEEP2006/069780

ELI SA kits and is generally sufficient for performng
simlar in vitro analysis. Mgseover, 105, 104, 103 or
even less cells are sufficient to obtain the sequence

of the secreted antibody by extracting, anplify

crii MREhmiAd 15 ediiehici RS t weulds 6 creauegd nﬂmaftr%l%ﬁrt hése the
cells (as shown in Exanple 3). Thus, aliquots of the
celldractarizatiore of upe lamalucaiiﬂs kantoblee phtémmdre@mgmq‘r@ rsophisticated
their binding and/or functional activity in a high

t ivsopbg hipUtdid@BRNGTo adsllysOMHe hottaelldlent bé Furthee s@iegéd bl ehe basis
wel I (s) presenting the desired activity, possibly

ust g l&eﬂ%@ééﬁﬁﬁé’rﬁ%%gﬁ%ﬁ §f t‘ﬁe Wlothd ﬁ{%ﬁqbé’ibha}i afllibdyed

cul ture supernatants partially purif

anti bo YR eg at g ttheo Ql%néc? argtb %bts‘%‘ u%%g sb n%e ndl {lgd[ using PCR or
chrona ogr aph Umsy n para

SHBe %‘gwﬁa@aa@ﬁ@a&%%%g@%%;’@cﬁm o ol G M08uting or

blologlcal activity) can be then used to generate a
naddiverastitction sgevloptipizigg thescqdenfuspgeh adaptigt trgnseriptips and/or
screening to the |evel of cell culture(s) and

coaségioant gylatogodegtiencef)eorcae bbthatt DIN A& and pontah ilevgl ée.g. adding
nonocl onal anti body having the desired specificity and

agthk ployein dkqueBdstorahodifBng @MehaPimindeadidy) t Mdkeover, fragments
screeni ng assay. The selected nonoclonal ant i bodi es

S&QN'E@bbF abieD: F@b?ﬁa& Lodl {eﬂﬁ or heéﬁe 1?3’881%& W be

functl ona assa ara er| ze

I sot and of VH after |solat|ng t hem

£ Poff 4 Vl? TR SBE o es. st ng t he

reconbi nant DNA technol ogi es applicable on B _ce

Thi s i 9%t PRMPh drPerrniipans antiBedies farcglpe dgpedified BS/ the level of
further data obtained using rel evant nodel s and
chtiuviwrakbndrpativitg Myathiponng e apecifecalde tegidnie be fused to the variable
identification of the nonoclonal antibody purified

f fe@fons aiFareBripe et 4N 1290L R byl AldaTe exligag ¢dpide squences, (WO
reconbi nant protein) as having diagnostic and/or

thEnGPSY! by Hl?ﬁ@ﬁlngl féc@lﬁf)fnaﬁﬂflélﬁgle dhhint ﬂﬁlb@ﬁﬂ/ tal gﬁfents (Gilliland
popul at'i on of cellI's that has been immortalize

arga t% NGod ,u thfy 5@({112% paziloc]ileﬁl%%ls | psolf§+¢%rn tg\@ﬁerﬁgiﬂ ﬁ a%odlfled

positi ve po uman nonoc

antJbod IS a na clonal 1gG anti body that can
bESir S lpgmﬁggaﬁ@g ﬂ%& ating infections and di seases

in humans. A scal e-up of the antibody production can

be perPdfaiet vesiaigsysigmeahavanbeepastedr foal geneiietipg atble @ppls of
systens in which the cloned sequences encoding the
emminsfexted cell lines (Aldrich TL et al., 2003; Bianchi A and McGrew JT, 2003).

High level, optimized, stable expression of recombinant antibodies has been
achieved (Schlatter S et al., 2005; Dinnis D and James D, 2005; Kretzmer G, 2002),
thanks to the optimization of cell culture conditions (Grunberg J et al., 2003; Yoon
SK et al.,, 2004) and by selecting or engineering clones with higher levels of
antibody production (Bohm E et al., 2004; Borth N, 2002; Chen K et al., 2001;

Butler M, 2005).
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heavy and |ight chains (or their antigen-binding
regions only) of the selected anti bodies are cl oned

waisiongesrext ors and expressed as reconbi nant prBCEEPRN6/069780

The nmet hods of the Invention provide imortalized

ol i gocl onal and nonocl onal cegkl cul tures of

anti body-secreting cells that can be isolated on the

basi sof the desired antigen specificity and/or

bi ol ogteapuRkeatipntsf noggrocpmpiianh antiadiss yera efl gultures can be
exanpl e by screening the cell culture supernatant
operéirmed ukingrthe teehirl dgien déscpbédyadoothérs poparhladdonshofiterature
anti body-secreting cells and the oligoclonal or

Q€ o el ., Q004 ; Hotchste@sADfet ant 2OBIYHoweedr etlinigal GV E18pment
These cells can be then used for identifying and

pﬁrﬁpﬁ'&' dhufy mgﬁ @R éHle @lﬁré&&%tlgﬁ“{f '?1% :M’Eﬁ)ogf %h&%gacokmetlcs

antigen specificity and/or blologlca acti vi

thldS R}é rrBlcOd e%ésf Lobt e h Ogi(ﬁﬁ% com rihan8§(J tﬂ 1n%ernat10nal

aut ion, g an y producti on

from severa nocl nal ceII cultures to

sw@mr?rpe&ﬁt@ "Pricbi aedtpn( @ﬂ‘én‘ﬂlé‘]lh%)/ ﬁon%lo@? _myfige, human and
screening assays to be used with the cell culture
seiprasErdamog ol putippdied forr Biseaparticoard $hoival disgnostic use in
chosen and established in order to detect the
ahirmbhodEEDRA doatreere SABAa).h t he hi ghest possi bl e

preci sion. The screeni ng assays should contain and

have apgd pReh@ewilPab¥ ibéaicddithedagahbiR FAR Fllowif € ESamples,
ot her anti bodies originated in other screenings or of

CQJHIEE sfibh ndf B&é&%%sﬁﬁ%&%a@%nﬁﬁ%th@ rés%ﬁ‘ﬁh%r}ﬂ%n

enoug h'to measure ng a n activities
in the range of concentr tis approprlate for
the desired use of the aﬁb‘ggﬁngg for diagnostic,
tnerapeutlc or prophylactlc use) For exanple if the
1; Effeet, of ar ¢ell ification.an tlmulatlon on_the

antlbody of 100 10» or‘l ng/nfx(or Iomer)
Nonedriagl &sseth@ds this early stage of the anti body

characterization, the activity nmeasured by the assay

'Eogﬁﬁﬁbﬁkh%u?@hﬁ&e%?ﬂ@hhh%ﬁCQROUQh to just be
predictive in sone way of an act|V|ty that is

t her apgy rrgﬁ G8hborb o Bloly- ARSI IRP R ATV B IR from

or reco nore critica nre
ther flcacy and to the associ af.ed dose
pB%rQ ‘Lst Dy efonveRHoRal e%r‘ﬁs e sﬁ%‘ilé‘gﬁ%‘m on

establlshed to determ ne the ,
ahicpdhyppavrdiDegepbes PR ghergxparianent thsi asile giceatheadroogpseyd using
to which the anti bodies are directed, and can nmake use
oPBM(isoffr@h lacsdmgle dems: o hpended , PBMGfiloimafiye Bdifer@rt idahors, in order
viral, parasite, organic, chem cals, and any other

aft dv@RAteCdnA Ve Rio &tb6n LA BRUAN S jent HpkrilRMAI E®RIMtions and to limit

differences due to donors variability.

Human B cells were isolated from PBMCs by immunomagnetic cell sorting
using the VarioMACS technique (Miltenyi Biotec Inc.) as described by the
manufacturer. In brief, PBMCs were suspended in PBS (Phosphate-Buffered

Saline) supplemented with 0.5% BSA (Bovine Serum Albumin) and 2 mM EDTA
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purified and included in a cell-based or biochem ca
assay providing a denonstration of the specificity of

wo bm7ioes76s acti on with an antigen, or of an effBCI/EP006/069780

cells, tissues, virus, or aninml nodels.

Al ternatively, the assays mag7al so be established for
determ ning anti genbi nding specificity and/or

bi ol ogi cal activity towards co | ex biological, non
platpiensdiamipg BN N dcHetepgcaier) an tnwb%teqh el diffgrent microbead-
mgration in endothelial cells, oncogenic cell growh,
etajygatethantibedigh t(dirated We€@19$®a@@22),e®rf torG#@27)oAhe microbead-
pol ycl onal or, even better, oligoclonal popul ations of

CBdungl dells Geld thewl thabl{eﬂ_ mapdbdetl @Rer MENUMA fUﬁ@dirfpaﬁitive selection
sel ecting the popul ations that should be either stored

| [Ld tORER; Ml%%l%odu%@%&qu?%Héérréi‘ﬁ{a H&1<Pfﬂ€td' RN hESwere

conpr|S|ng DNA sequences encode nt| odles of one
oATREE SRBP Bk, b LY P, B AR, SRESEL APk M a0
antibodies in vitro that can_ be rel evant for s ecific
us¥alopt Aofndier ofaminyes. viollPeine arauiepafera s goneMiltenyi
a precise and hi gh-throughput characterization of the
aBtatéolic2s. Together with nore cl assical technol ogi es
such as i mrunoprecipitation, western blotting, ELISA,

and i nTea ebdiied BSERIR GRore MBEEnRl BPAERIRE RRRIGRGNESM positive
make use of small organ cell/organ cultures, chips or

| by f V,
e S SRR gl SRS ﬁ;?\g%%%ﬁ%%%%m% g the
et, al . 02, Aiv 9 Poter 2005

o P BSUAC U550 S PiourE A5 . FNEa8S g Lgymufacturer's
Dependij ng on the orlgln of the antlbody secreti.ng
’é‘lsﬁf%CUéPﬁEf Ber eHb seitinge filirgaRedye Bsedd!st grithser é?t‘}fhoﬁb previous
speci fic nmonocl onal cell cultures and characteri zi ng

t stenwieineo| weralinaabricd oditesptimalrgengértfagpenef agiekurodn RMIFITC
anti bodi es can be envi saged, such as diagnostic tools
(fBycton Dadkinsbact ¥551782) foi [phsw@seit &el NCEbt weresexténsivetys washed
or cell typing), as prophylactic or therapeutic tools

(WRnPPBS i thed abriéd rlntbr%@kfl | iR ArQiNBIM T RS ali A @611 %H§er sterile
I mmune- nedlated or inflammatory disorders, or in

AN Wing" 1{1%1?5}?&@11 g@ﬁ s&?e*r fo)@ H{l% Pér?o\{rg‘%héeglé‘%llh ggﬁter).

e | nmune m- and 1 n ge era ens
reIev ce. Thu hese anti bodies,, in. art cu

onoct DG RHER it Se AP PRt FaiTpebar; R 180 cel
phar maceuti cal conpositions conprising a nonocl ona

afitliuso dgedarm sypplamienisd Wit d§feft/y) Ape-gactivated FCS (Fetal Calf

pharmaceutically acceptable
Serum), 1 mM sodium pyruvate, 100 ug/ml streptomycin and 100 U/ml penicillin

and cultured in 24-well plates at 37°C and 5% CO2.
Stimulation of B Cells in Cell Culture

CpG2006 (5’-TCGTCGTTTTGTCGTTTTGTCGTT-3’; SEQ ID NO: 1)
was purchased from Coley Pharmaceutical Group. Recombinant human Interleukin
2 (IL-2) was obtained by Roche. Recombinant human Interleukin 4 (IL-4) was
obtained from Peprotech. Recombinant human CD40 ligand (soluble fragment

comprising amino acids 108-261) was obtained from R & D Systems.
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carrier, for the manufacture of a nedi canent for
treatnent of a patient, and for the diagnosis of

WO pdog0687681S, oncogeni ¢, aut oi nrune or al | er gi CPCI/ERPAS&€E69780

in humans. The present Invention also provides a

met hod for produci ng a nonockgnal anti body conpri sing

the follow ng steps: a) Expanding a cell culture

produced by a nethod descri bed above; and b) Purifying

t h@phagrscen atrean Gopea o MAReard, BE?EPAYS&I%‘EI@H&FS é.lgﬁ*S) were
cell culture. In particular, a distinct advantage to
ERVchasad froad $igaai on is that cell cultures, after

having perfornmed the initial characterization and
VEdeuslatinen BB dellePrsBeF@lRbhyaAPE ThOtYine Tyalee directly

used to purify sufficient anmount of antibody (fromthe

m cro |
ext en§¢€1§ D ke %@?@%@%ﬁpg REC R MAWRIE n wipticate
e dihe st e EOnP EORY Rud LELeASa uE TG e

establlshed in rodents, blophyS|caI met hods for

a2 Dh Thymiting unethdn s spegfie a¢fevitradibCHEMalt RerkinEhmen) fhay was
scope, the original cell culture, after controlling

t dled| (O3l Ciryeldf 8-3aindusbdforeehe ead) obehef expetigient. Uptake of “H-
optim zed by adapting culture medi umand conditions

f@l"yﬁﬁéhﬁé al 4N AaSRd b?r Qéli@&tﬁlg dcéll'gpl'h%V s FHek BAEYs that were
expression and secretfion 5) Ant i1 body can

bgo nl‘ged Lserd | fétae?ounter a(:f achf ru%‘ﬁr ﬁti)]SUp.er natants by
applyi ng technol ogl es 'Knowh From the literature for

the j sol bodi es fr onpl ex protein
tigliegS ﬁ@?%@%%ﬁ fon Wescswrld%fo aphy (Nisnevitch M

and Firer MA, 2Q01; Huse K et al., 2002). These

met hod€elof3 antQ’ bamplepurdre isespendel saRBSewih s dipvitgeserum

general affinity of antibodies for substrates such

palbtu@im aAd jpratasddn fés 30r minuedshet 48C swiikt that @dected monoclonal

(Verdoliva A et al., 2002; Roque AC et al., 2004;

Dattibortes RiginsflCD22¥h3)ed @$thWeITIC. 2AFtBY walhing € AuoRkcence was
epi t ope-based affinity chronatography (Mirray A et

%Iba}l)sz%god%hn S&”FAC%alﬂJlur ’ﬂo%&p Q tom%‘?é?s éél 1 Flsoftware (Becton

preparative separation devic

o Pl REbhoPody SofThaMBL MR 5] of Tao0h5 ool RaPyTen was

monocl onal cel | culture can be al so used to identify

t BIEIE B qiiie & ipotype-BtcHad EEUIVROIHEPH HNOgR ‘i‘lb@c‘i‘;‘?‘)dles
by anplifying and cloning themin a vector, before

plbe medbargf cells hvelygrpmes $0HW. of t he r ecombi nant

anti body in the appropriate host cells. The protein
sequsieedfel Berriapt | bodi es secreted by the

Cell sorting was performed using a MoFlo® High-Performance Cell Sorter
(Dako). Negative selection of IgG expressing cells was performed starting from
cells (107/m1) that were incubated with anti-human monoclonal IgM-FITC (10
ul/lO6 cells; Becton Dickinson Cat. No. 555782) or anti-human polyclonal IgM-
FITC (2 ul/lO6 cells; Jackson, Cat. No. 309-096-043) for 1 hour at 4°C. Cells were
then washed and suspended (10-20 x 10%ml) in sorting buffer (PBS with 5 mM

EDTA, 25 mM Hepes and 1% FCS). Cells were gated on the basis of
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sel ected clonal cell cultures can be easily determ ned
by isolating nucleic acids encodi ng these anti bodi es

waisionges7exonbi nant DNA t echnol ogi es that are KPOWRP1006/069780

the literature (Poul MA et al., 1995; Jovelin F et

al ., 1995; Heinrichs A et alsg 1995; Dattamgj undar AK

et al., 1996; Norderhaug L et al., 1997, Chardes T et

al ., 1999; Jarrin A and Andrieux A, 1999; Essono S et
amorphpiigal prEsiers dehnePagipesitivadehl nsgatiee Bsels re selected
further structural and functional characterization and
opisidritlzzaR | ercaof t herapeutic anti bodies (KimSJ et al.,
2005), or for generating vectors allow ng the stable

i Redtiltyo del i very of nonocl onal antibodies (Fang J et

al ., 2005). Briefly, nmRNA can be prepared fromthe

cell Cihd H[e?atﬁfédpl{)edeQ&)Béﬂqé&ﬁ]!gﬁ%éqfn@o&aﬁ%nl thBTeRfe¥s of the

ch can be used as a tenp ate tor a Polynerase Chal n

Sgigfélt g‘E) 0§/1¢ an‘p of fpll'llldll fyimg &fl?enlgnglv%uen pg %nﬁr ?n 2Ly Vlablllt}f and

onI portlons of these chai ns (such as the vari abl e
¥8ﬁ§¥”“Pﬁe¥ﬁE“€5§8nﬂﬂ%? only the variabl e regions

(respon5|ble of antigen-binding) are isol ated, these

sequenbéxleskim BdlleLldrend ysad asvae eafeiened p@mpwglds tgaven the well-

fusion of this sequence to constant (Fc) regions of

t escdiesi ged/th podnyqeng( dftectseofathiyl @tolinkran prigGrgammmah )B cells in

The PCR-anplified DNA fragnents can be directly

sequenasd (BindleRAB, ats RBGsseH &P 99D A fik @ dohipatik@ was made
si tes, |nto vectors for sequencing the codi ng sequence

t Hﬁltl SI n an?@sﬁ&ggw%g)u'h%%h ?Ir(])%ghﬁrﬂaﬂ) PBMCSV&P{hg_P%s& QF cD22

expr I es reconblnant roterns

R . cl ponal ol i onal tions o
caTis® B 4 GEE e e&cf? Ho R i ravfﬁé%lown
specific for antibody- secretlng cell s of specif

i BIJvgipedd Biestl ammlyeshhdO280@i iRgpobsaggrdes khp), esolua‘i%e CD40
phage display |ibraries, bacterial libraries, yeast

I ligm)dr(CM,OLa;rand@japby}@eoccﬂl@ pwmts COwbi of oy (SAC).| i brar y

that can be used for replicating and mai ntai ni ng DNA

I n par Al gasitare @¥A-respoast bg derloprelifesationowad Msdasuie®, , wikn LPS,
l'ibrary of reconbi nant anti body sequences can be

OSREY ah@ TN Qzeﬁé“%déﬁl\ﬂﬁ\ &Nt Jui’t‘ﬁ%ee %ée&l&?ﬁ‘ Wi 1002, #PL&1 day *H
ol i gocl onal popul atlons of cells, used for producing

? Efé%lglgigﬂree%g{aﬂe b%% e%r etglc( d&!o\fl%lh C[lolﬂo%% é§é£(§06 aﬂﬁed in

_ for screenin 'sUuch -ant i the sc

Senuiiing one G JoLG a1 podiee Lbap have o Gest od

gly%gggs g?«;? a]g,h2a(l)r02)c tsl?(gvlvsz t%gt thishc%mapgghc? %sljllleisz:o(r:n%r;ne% with IL-2, has a
markedly higher potential to induce proliferation of B cells in cell culture (Fig. 2).
Proliferation-inducing effects results, similar to those obtained with a combination
of CpG2006 and IL-2, were obtained in this assay by combing soluble CD40L (at a
concentration of least 0.5 ug/ml) with another cytokine, IL-4 (at least 20 ng/ml),
suggesting that this combination of compounds can be used as a stimulating agent

in the methods of the Invention, once that optimal kinetics and effects on IgG

secretion are determined.



reconbi nant proteins in prokaryotic organisns (e.g. E

coli; Sorensen H and Mortensen K, 2005; Venturi et
wW@bkoo7/0&082), plants (Ma JK et al., 2005), or eRPKEHER®D6/a:9780

cells, in particular human, rodent, or other

eukaryotic cell lines (e.g. €HO COS, HEK293) that

allow a high | evel of expression as transient or

stabl e transfornmedcells (Schm dt F, 2004). This woul d

be requicddhe sxisat of ¢ha sifeqidentifisd wiiapacanghinstion efnllgf and

the anti bodies has to be perforned using nore

sOpbRel6, cattachtias sefy €pG2006 udi nptinmal VB veellagsaiferatidiheind  blast

host cells can be further selected on the basis of the

| Ryt@htiof wﬁgpamimwnisi@mﬁ%ﬁ@ﬂ OpGRE0a dcedtefiefs from 0 up to 2.5
nonocl onal anti body. At this scope, the cloned

ant i hody: : £ irng PCR or ot her
rg%@ﬁbﬁ%@%ﬁﬁﬁﬁﬁﬁggg&%g?%gfgggg%hﬁﬁéggﬁﬁgleveI only
(e.g. elim.natin dding ,restriction sites, ..

5 opt i 31 HEHHEN oot Saget aRter i FiahDe  isitiy human B
and/ or translation regul atory sequences) or at both
t edls DA detagtaolr astconeentratrens gsdoy. asditi Hg/ndt weth appleteay achieved
sequences or nodifying internal am no acids).

Maxr @3Vvied/ml f(FRgmant swhel  thd-a3hne Pop@hiiodr of E&@R) wereOdnalyzed by

fusion proteins based on these anti bodi es can be

O G0 208 LIRS SEORSIR €3 B8 i o

at the |evel af_ s ture and/or activity by choosi
ascéﬁééiﬂﬁ 8Ptﬁﬁﬁr%§§%):¢%tc8nﬁeém@ﬁ% BPRG ™t tﬂé”\/%]ﬁf\“/% r‘llb%%er (Fiween
regions (Furebring C et al., 2002), by adding

10 sb.8bindi Z2hgepdpsinde a deghge persntagand Dlast4sily 3l gdmprated at these
generating reconbi nant single chain antibody fragnents
(&rcknt-ands tKee3Byl ., 1996), or by adding
radi ochem cals or polyners to chemcally nodified

resi duegs (ChapRn of @le &pG20bBARL)2 dnfdigli®Al WERE Uonfirming
systens have been used for generating stable pools of

transfected cell lin (A dri ch TL. et , 3
P ERERT Rtk M Fasafiliml By AobPoR0gan be
st abl e _expressi on of reconbi nant anti bodi es has been

aMRrBgd it (SWReTHatieps Selaw i He/mlhohowp) thai Sradiferiation Amdsblast
D, 2005; Kretzmer G 2002), thanks to the optim zation

15 oformetibn ©fil tinrdatedrftid2a postiyecGBUrblEy gan) bet otahingd 20Q3range of
Yoon SK et al., 2004) and by sel ecting or engineering

Ctgagéoe/wnherma@ﬂaﬁg(d.ﬁwgmgf ant i body production (Bohm
E et al., 2004; Borth N, 2002; Chen K et al., 2001;

But | er 2005) . The i§icatian.of non-/recombi nant
ant i boI Ilvlehsf’:sc% Sxperin nltsr,) gutl_ was _added af & conséan? con engi?tﬁogn (1000

drés can ‘be performed u
th echnol ogi.es descri bed and others stream ined in,
¢ HEnh? Bar alrn@?a(r @?ss-r@p898%|6?9 b AR o ey 2agt ifferent

al ., 2003). However, clinical devel opnent '
concentrations, while CpG2006 concentration is constant, to further define the

20 optimal concentration of IL-2 capable of inducing human B cell proliferation and
blast formation in the presence of CpG2006. Subsequent experiments also showed

IL-2 can be used in a range of concentrations between 100 U/ml and 1000 U/ml).
Thus, in addition to the choice of the polyclonal B cell stimulators,

determining the concentration at which the specific compounds should be used
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and use shoul d be based on the characterization of the
anti body pharnmacoki netics and pharnacodynam cs (Lobo E

w@t00al68752004) and conpliancy to international PCT/EP2006/069780

requi renents for the production and quality control of
murine, human and engi neer edgmonocl onal anti bodi es for

t herapeutic and in vivo diagnostic use in humans

(EUDRA docunent 3AB4a). The Invention will now be

dEdenei Mell qoynbision) it imneatapiofor ehiamgnEmnfrsed cfiistcen the cell
shoul d not be construed as in any way limting the
ppediéanatidm viespoosivenEdANRH ESobfeaatiine of : B Kfefllecto 6fpG2006-based
nmet hods for cell purification and stimnulation on the

Vi@tatord ¥ndegobined Whe kiedvi0 foraf D B)/CBIA7Spdsiiveedells ¢Bérhilceni et
conditions Materials & nethods |sol ation and

Mai gpRanG s PEt !Ilu %@25@1@@\1\1&\% FLieedhe @Sﬁﬂeﬂﬂech@'neé‘itﬂz@%ffects of

nnnonuciear ce wer e purlfled rom

p@}?‘{:‘ &%{J & - ﬂﬁ%rl%/entl om?he ?%g%curey (ﬁar?ganel{]ﬁt al., 2000;

gatlon end

FRBane P - 38%'%0 SR A B g

dlfferent donors, in order to evaluate an average

r espidissendigons souienfratianst anghqeartipgsions pf eampiiunddns and
tolimt differences due to donors variability. Human

B cel | TheveetholdSot puréfgtinfer porimPBNACsellyfro mii ogiag rsatnipies can be a
cell sorting using the Vari oMACS technique (MItenyi
Bfu@th8€ cleffend tBBe d6iSseder&e fbrR¥tabiihi gf@&%yirﬂvhldhnthe viability
brief, PBMCs were suspended in PB hosphat e- Buf f er ed

A?AL& {111% réh&%%t%%tt%a%f theQe BK&@I%AB(&?M'@ %otsﬁlbﬂﬁpdlzed by cell
%@éet h llt\%qlfé‘ %n lnjf ¥ zrro éﬂ%ﬂlwl%t}o(s}s 3)%%%15%: (gdstimu‘ijating agents.

antlbodles directed to CD19, to CD22, or _to CD2 L

The m EWBKEHdWH AR magrars aiseprademiantha dreaibahdn shes Hsepture as

over a columm for their positive selection (LS col um;

Méingmpefut ddr (@6HIF4IR- dddotingnkenara Breghet iseng ifed @xample solid

Cells then were released fromthe m crobeads using the

MAGDofki CD Bpaid CBReaABienginhgagaiiro(o20l duntbthing aL-2401d ¢ 62006
10 m nutes, follow ng manufacturer's instructions

(Mai t@pNdd Bnoh&Gad ¥ -dells | BGERASKIth V&mBr @8hi® M\@r@)22 spemﬁc
obt ai ned by negative selection of IgMpositive cel

%m‘%?tl)éad?m“ ng or by magnetic selection of 19G
ositive cells by using the

A FACS-based analysis of cell viability and blast formation was performed
before and after the stimulation. The comparison between these two approaches for
cell purification clearly showed that, immediately following the purification, the
CD22 positive population of cells is more homogeneous than the CD19 positive
population (Fig. 4A). This cell response to the purification approach is even more
evident after 4 days of stimulation (Fig. 4B), when the CD22 positive population
had a higher frequency of viable cells and a much greater proportion of large,
activated cells than did the CD19 positive population. The increased viability of the

B cells purified with microbeads loaded with the CD22 specific antibodies, rather
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Vari oMACS technique (MItenyi Biotec Inc.), follow ng
the manufacturer's instructions. For cell sorting,

wEDR2/0a80s8 ti ve B cells (with or without previ ORGI/EP2006/069780

stinmulation) were incubated with opti mal

concentrations of anti-humangbgM FI TC (Becton

Di cki nson n.555782) for 1 hour on ice. Cells were
extensively washed with PBS then sorted into | gM

pan wlthe@ai% spegMiERefige ey e dymgetiffeieat dovgnsiream effects on
condi tions using a high-speed cell sorter (MFlo(r)
HihgherPethf potastind ef Gedse @Us ttlet Jare Tharteddlyethead ocdiffentveglection
suspended and nmaintained in RPM - 1640 cell culture
ne@dankm suppl emented with 10% (v/v) heat- inactivated

FCS (Fetal Calf Serum), 1 nM sodium pyruvate, 100

ug/ m
cul tur 12%)?&)‘%1‘23 mifb(ﬁggfgggeﬂasj{cg% 1738 §agﬁ%d %r%%qstﬁﬂf-iated by applying

LT YN ——

purchased from CoI Phar al G oup. conbi nant
heHRTPSIN&teEr Y- & I%Pﬁhog‘e’( i€ CVEnHﬁ/ﬁgl i ﬁ‘é‘g‘ Q%f?cl?%ltwe memory

Reconbi nant human Interleukin 4 (I L 4) was obt ai ned

f BeallPepr ot ech. Reconbi nant human CD40 |igand (sol ubl e
fragnment conprising amno acids 108-261) was obtai ned

f r om RO&cdxhoysit thasthSthgby bomeasusr hothedl stowanos hindikdlection
(SAC) and |i popol ysacchari des (LPS) were purchased

f §@dBr Sb1Y WRbil IR ARl pRITEO O], aBrueBbd clEh et th&r@iy BdiR¥lved is the
3H Thym di ne Uptake. Cells (2 x 106/ m ) were seeded in

9 1n¥\§<!s of? fat ll(égb I)/e bt t}llengltoﬁﬁé}g%&f %E@%m\/{n‘@ﬁm positive,

e |nd|cat condi t1Ons an

ngﬁw{ S A D A h?ﬁaa@;afaﬂi@s@%&ﬁ

er/vveII% 8-16 hours before the end of the experinment
Upt akeColf vihility andiprrlifadonias mead e 2hbrapdst g ader ptarting

into glass fiber filters that were counted using a
beie sticmilmionr sHowdhg dain tHenstnrhinehndffect ANGPGRDEGO OF uSmlf aweIl-2
Mar ker Expression by FACS Cells (3 x 105/ sanple) were

suspended) iptoRBR Wi diflifde Ry | M8 xiSRM VM- RhAHNMR ﬁf&Grporatlon
i ncubated for 30 m nutes at 40C W|th t he sel ected

Z&ﬁﬁgédggat;?éabb@ ?I%hg s 8195%}\%% as %ﬁ a?ls @b&l @qn \%ftﬁe alngqlechnes

uorescence was a usi ng
(B8 A Bt e BERCR e G %%Jtﬁétrségp%qw?é fig? alone is
the monocl onal anti bodjes was )
more gradual, with increasing "H-Thymidine incorporation up to day 6 of culture.
However, the combined stimulation with CpG2006 and IL-2 provide kinetics of *H-
Thymidine incorporation similar to that of CpG2006, but with a surprisingly
enhanced effect at day 2, that continues until day 4 and declines by day 6 of culture
(Fig. 5). In parallel, the total number of viable cells in cultures stimulated with
CpG2006 and IL-2 was measured, again showing a higher number of viable cells at
day 2 and day 4.

Thus, the advantage of combining the two stimulating agents is clearly more

important when, especially at day 4 of culture, an equilibrium between the effects
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esti mated by nmeans of i sotype-matched negative contro
nmonocl onal anti bodi es. The nunber of cells anal yzed

woR®7A8080. FACS-based Cell Sorting Cell sortiPQI/MR®06/069780

performed using a MoFl o(r) High-Performnce Cel

Sorter (Dako). Negative sel egtion of |1gG expressing

cells was perforned starting fromcells (107/m) that
were i ncubated with anti-human nonocl onal IgMFITC (10
nirizzewd separatelyBay tlor? MdckpH3ENP. daving Ndnetgs 537 gpposife direction,
anti - human pol yclonal IgMFITC (2 m /106 cells;
Jaarkizoarhie@ad.. THése d8091s0 3654 Bhefpossiliiliyothat @nild)Or even better,
Cells were then washed and suspended (10-20 x 106/ m)

| BFf&RY bk 6@1 fife@sitidnPBA WhbihtyscaiMeEREAed &5 anibddgResendcells

1% FCS) . s were gated on the basis of norphol ogi ca
PAGITRY 6% SddiRt kh RRSddeh¥&imhied Bﬁﬁ%h V:ﬁ d3 Ghhedl
meﬁe seI%ctegﬁlﬁE|de t he ﬁ% argg Rgsu ts CsTsegfientally Ge.

litera ur rOVId rativ
t?]ne Q u%ghe gll f%QIel’l’rluel%t aghars% élcr:l the foo er f)lutFr ]some élours or

and stlnulatlng B cells on cell viablllty and

p?%ﬁ?feration in cell culture conditions. Interleukin

2 (IL 2) was used as a reference conpound, given the
Examph ke ! nds e ‘ fmatlonqgnd istimulation on_the

cytoklne on prlnary hunan B ceIIs in cell culture

( Babilite rpralifetationd_&2aliantibody, sé&®6@dn of\ B icells immopealizadb msing

was made using primary B cells that were purified from

hpgan PBMCs on the basis of CD22 surface expression on

therr surface, and then co-stinulated with well-known

p nal Il stimulators: CpG006,
%ﬁegioﬁy‘gac%é‘%%es (LPS), soluble CD40 |igand (CD4OL),

a St aphy, pecu n SAC). A

S o dLans SR P HR B RO Pl on s

neasured when LPS, SAC, and CD40L were added in ce

cul t ur Ehe selgetigneet fpmpn B cdls, ithein sumplagion adnthsi aanab/éls were
upt ake assay. However, the conbination of CpG2006,
aﬁdﬁdﬂkdaeﬁw@eﬁﬁﬁaﬁk@m@kQENmka$bwcHGStmﬂbeudin t he
literature (Bernasconi N et al., 2003; Traggiai E et
alnalyA90Aurf b Onskétmabresfibs be papgund, when conbi ned

with IL-2, has a markedly higher potential to induce

proli f@D@ﬁ' pesiRfe BeelhSel Beic@td B&u'lﬁlﬂ{&loﬂg&gsceﬁge and flow
Prollferatlon- i nducing effects résults, simlar to

§1%e {?t a{lsﬂl dla\% (EDgl (‘I%Tbéoql@.ﬁ Ak n@alt%(:%glg rflé%n%bélg%% No.

ai ne 'S assay i'Ng~so
( %{&2104, batch 04061206), as indicated above for CD22.

Preparation of Epstein-Barr Virus (EBV) Supernatants

EBV-producing B95-8 marmoset lymphoma cells (ATCC No. CRL-1612; 5
x 10°/ml) were grown in RPMI-1640 cell culture medium supplemented with 10%
FCS (complete medium) for 4 days.

Exponentially growing B95-8 cells were stimulated with 100 nM phorbol
esters (e.g. PMA; Sigma) for 2 hours (Oh HM et al., 2003), then extensively
washed with HBSS (Hank’s balanced salt solution; Sigma) to remove PMA in

solution. The PMA-stimulated B95-8 cells were cultured in complete RPMI-1640
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concentration of least 0.5 ng/m) w th another
cytokine, IL-4 (at least 20 ng/m ), suggesting that

wo kiog/06s08bi nati on of conpounds can be used as BCT/EP2006/069780

stimulating agent in the nmethods of the Invention,

once that optimal kinetics apd effects on 1gG

secretion are determ ned. G ven the extent of the

effect identified with a conbi nation of IL-2 and

Cptb onlgre gmedivmgpddsd with A8E d86S forr 4@ phaupmlang gupernatant was
proliferation and blast formation was perforned using

r esiipetedf cedp{d @fibarcidi et thadughras).22 pm Bempraha 2. 5

ng/ M, while nmaintaining a constant concentration of

I L-2. PhSUfRbithieARbn CRIZQRE W RdUeRE R & B k@bl fBpahtions of
CD22 positive human B cellS was detected at

c n 10 I as;. 1M 1 h u .
SCRREVRAHE TS ARy R Rigerds By ook 16 BL AR o rapic
popul at.ions of cells r nal yzed by FACS for the .
MRl Eow oy fBptret g OB IXePhoRTATpigdiies e obtained
with high forward scatter) the optiml CpG006 '
cthoveng rapid eplispppaal Be ipmpeakijatight pgrfaymgHen ppisdelmwsish a batch
0.6 and 1.25 ng/nm) since a higher percentage of bl ast

cef [\gruar preperedr ahdmt advnvehasenl conclininsatinois (@bsapce 36) .PMA
Thi s evidence on the CpQ&006/1L-2 conbi nati on, while

CathilfIdNGhP@Vd user RpHEdiHni Ndi cating that B cell
stinmulatory effects of Cp&006 can be obtai ned at

c -at,1;0 ! m 0 atp,prol i f ti :
i LA R L e B T e A L
cel.ls e,obtained in a range of CpG&006

c‘g}ﬁ’glélﬁfe?l% &8%‘5 (0.3-1 ng/nm). In these experinents,

IL-2 was_added at a constant concentration (1000

u ), Felipwige & davsaaf dpadatianswihdb- aP08eUmah ratl k2006 (1
with IL-2 at different concentrations, while Cp&006
cogiogntthaCDAR positivengivhntgatitve cElly wherexthmfivaly wisbed with fresh
opti mal concentration of IL-2 capable of inducing

hpheBRnB t6ekdm®/eOlthd dtiiuil i eandeltk abéfofOriFRia RRpddedt B EBV
presence of CpQ&006. Subsequent experinents al so

shpweiidks 2 can be used in a range of concentrations
between 100 U nm and 1000 U m ). Thus, in addition to

the chgjc f. the polyclopal B.cell stinulators, .
deter mi i Ry immesfiieaion 8 Risacell Wi Beemsddpeticphating them
conpounds shoul d be used(al one or in conbination) is

i Yol amith A8V swreaiatin e/ YegiRML-d64Gbadded withhl % E(S) for
proliferation. Responsiveness and proliferation of B
celmhigimemCpGR0ge-rhage & thovest and therd veyhask iwndss frpglis medium.
shown for CD19/CD27 positive cells (Bernasconi et al.,
2Pfdiferdtidigand hbifty. of 2002t ardamwaiedrwitlad 0% BV se@ifataft for 4-

the negative effects of
18 hours is comparable to the proliferation and viability of cells that are treated
with 30% EBV supernatant for 7 days.
The cells are then concentrated (106/ml in RPMI-1640 added with 10% FCS
and IL-2, 1000 U/ml) and seeded on 0.5 x 10° irradiated (3000 rad), allogeneic
PBMC:s per well in a 24 well plate for a period of 8§ — 16 days.

Qualitative and Quantitative Comparison of the Qutcome of Different Methods for

Human B Cell Immortalization Using EBV
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CpG&2006 on B cell viability knowmn in the literature
(Hartmann et al., 2000; Klinmann D et al., 1996;

wo-e@roes7B8 et al ., 2003) appear to be reduced bRCT/EP2006/069780

appl yi ng specific conditions, concentrations, and

conbi nati ons of conpounds. The nethod for purifying
primary B cells from biol ogi cal sanples can be a

further element to be considered for_establishing

pr oces$hé RUpAR dhcelisehaye disen iigojatghas QQZQpPQthil‘feePeétﬁhéﬁl blood
potential of these primary B cells is not jeopardi zed
bynooetduclaan k¢lisr(@BMOd ipobled Srcamd normyli danorsgnmpgresit iselastion as
in the presence of stinulating agents. Two cell

sdestabe&l fmlﬂk@ﬂhgleal endothesl A feiinl t}ired §961si d7edll$ Bachh&posed to a
literature as being useful for positively selecting

NYIRRBESS/-bsved %e't}{lﬂl HPB RN &RlPafitliod Supports: CD19

and CD22. The stimulation protocol combining IL-2 and

Cp&X00 ce ur

o ther el SAHF pEDed O Ra e by M Eal e spered

a al ysi s .of ceII Vi | ast t .
¢dF wutingariae & Mp Oal%%?PeFH el s ( gfq‘%m dywtlom and anti-

conparlson bet ween t hese two approaches for cel

plipngn-k4y FERC dBeeten Pickinwad Theat 8 X nedPaz esitive, 1gG positive

follow ng the purification, the CD22 positive

pcgils| wedeoculimfede édrl 82 ihsuspweh HOBY gempemasnt ligepirbé a€RkScribed

positive population (Fig. 4A). This cell response to

t vy I dlsh&Pdldul R RIAr @ @teNdenSitye¥ N5 ROIE caW/ e 18fdags at7°C
days of stinulation (Flg 4B), when the CD22 positive

pﬁlpﬂ{/I Molﬂe(ﬂﬁ'l% g(;l'Bkél%‘k’ é'u%?}é B}édoévlt}{lﬂ Lﬁa ﬁll | %oﬁ‘%gsentlal
ahgﬁcdlgrsater roport| u|atloﬁctl ate ggged
ViRl SRR 3 FCYo PR PidedsRity i Gr s BGRRER peMC

| oaded with the CD22 speC|f|c anti bodi es, ratherthan
wieeferd®ry: speci fic anti bodi es, may be due to different
downstream effects on the gromﬁh potential of those

cel | s Trnthe GOMBEXED methby, § hd 0 WH23i ffokisivedeGaebi¢iot icolts have
nmeans. Moreover, CD22 positive B cells can be sel ected
abétnsitol el at ﬁdthb)Bza@In] Miethgd add ithdnauiuresiel: eiet dagityreans,x 10°
such as nicrobeads for the positive selection of

I r eSH honBY,JOFher I t
HR G GﬁéD } L%/mﬁ WhdOHNe (206 %MI?Z’I ingl %%1\}0 esupernatant

set, SUC ositive nenory

PHI?H?F A ?Ftshefef%h o88 P INTEFY Bet Siertiboh- BT sppplapgped with

proliferation, a further el enent that ﬁ% be i nvol ved
| 5-almamkien VEAE. and tIe % &S Yarabi 1dayy ahrdd “6f int g presence of

proliferation response of CD22 positive,
irradiated allogeneic PBMC feeder layer.

In the SEQUENTIAL method, the CD22 positive PBMCs were first
prestimulated with a combination of CpG2006 (1pg/ml) and IL-2 (200 U/ml), in
IMDM medium (Gibco-BRL) supplemented with L-glutamine, NEAE, and 10 %
FCS for 4 days at 37°C. The cells were then washed with PBS and IgG positive
cells enriched by magnetic selection as described above. The prestimulated cells (8
x 10° CD22 positive IgG positive PBMCs) were then infected with EBV

supernatant (as in the BASIC method) for 12 hours at 37°C, washed and cultured
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human B cells to the isolated or conbi ned stinul ation
wth IL-2 and Cp&006. Cell viability and

w@e@iésssat i on was neasured 2, 4, and 6 days aPCEEP2006/069780

starting the stimulation, show ng that the conbined
effect of Cp&006 ( 1 ng/m)egnd IL-2 (1000 U m)
provides a distinct kinetics. Maximal 3H Thym dine
i ncorporation induced by CpG2006 al one is observed as
edtr 1.y xad /mlda MM I%fiﬂ“ifﬁ K@ltbﬁdg@@émln%é‘éE/ﬁEmnéW% FCS) for 10
thereafter. The kinetics of the cell proliferation
r égpande’d, on the-Resehone iirsdined ellggadicd?BM@I fedder layer
i ncreasi ng 3H Thym di ne i ncorporation up to day 6 of
CMelisireme IOV A, Mibibe il Wegbildyi Byl Bop Qi bollide and Flow
Cp&X006 and I L-2 provide kinetics of 3HThym di ne
| pcopRpyation simlar to that of CpG006, but with a
surprisingly enhanced effect at day 2, that conti nues
:'Iﬂt :Olar ;ﬁ% ?tafa@ﬂmbde?gk alcemsJ s Fn%?ure(f) {) oun ur G éroso%plcaily, and
cyl tures st|nulated IL 2

EOHRLIY Dy AP SR gxgl iPB P REme N dRgrlgplerescent dye
cells at day 2 and day 4. Thus, the advantage of
cpivbidimgodide using %FAﬁﬁCailngbg@bﬁm fiowy eytemetey apdeellQuest
i nportant when, especially at day 4 of culture, an
eﬁM%hMbqumobd®MkﬂmoﬁﬂﬁoﬁmﬁweﬁstBﬁg@@neﬁsSﬁmamap@kyzbyomn
I L-2 and CpQ&006, havi ng kinetics of opposite

diech@feldr@B 1o ?ﬁﬂ)o@ﬁn@féﬁi(ﬁ\’(?ﬂ -Sidheses ﬁghfﬂ Bilad Qo&éﬁgﬁﬁh in PBS)
the p033|b| ity that simlar, or even better, ec S

erat on_and.

O Sl P, A% TS BRI Pl S0 gceii% aef alhed as
stlnulatlng agents sinul taneously but al so

Bgsfemith & high ?quérd BRI 2Oe SEHEET-IFARRGICH G Pl ymphocytes and
stlnulatlon phase and the other after some hours or
dysphobExtanpldecxzludifef Ble Cedls thag weodistafned vael P1, and having a low
purification and stinulation on the viability
pfovivhifdescatidrprepreadid damd ¢diodyid detmiset i on of B cells
imortalized using EBV Materials & nethods Sel ection

aggawW@byﬁhﬁugﬁhﬁhggbhthgbgferat|on and Viability The
sel ecti on of hunman | s, thelr stimul ation, and the

anal ysi,

unl es St t2 of V\xn@?srl(gnor\ggsd Iﬁgaslu%n ﬁlt %gabie lgéﬁwlgst} that were

se I ndicate

g@?‘g@{“@? ;ﬁaffﬁf}ﬁwn‘g%?g 555‘?8% OS' t#ﬂ\ﬁgw%%{%,qﬁ? plpa) and flow

usi ng anti-CD21-PE conjugate (Caltag Laboratories,
caxtomgjgy with anti-human CD23-PE conjugate %Becton Dickinson, catalog no.

555711), as described for Example 1.
Measurement of Secreted IgG

Secretion of total human IgG in culture supernatants was measured using an
ELISA (Immuno-Tek/Zeptometrics, cat. no. ZMC 0801182) according to the
manufacturer’s instructions. Briefly, culture supernatants were collected from the
cultures and stored at 4°C. Samples of supernatant were serially diluted and

compared to a purified human IgG standard curve included with the ELISA kit.
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IVHCD2104, batch 04061206), as indicated above for
CD22. Preparation of Epstein-Barr Virus (EBV)

wepenesasant s EBV- produci ng B95-8 marnoset | ynptioRB2006/069780

cells (ATCC No. CRL-1612; 5 x 105/m) were grown in
RPM - 1640 cell culture nedigm supplenmented with 10%
FCS (conplete nmedium for 4 days. Exponentially
growi ng B95-8 cells were stimulated with 100 nM
phbe Bepsusane geflestythe pypl angputas 19C pcopmydaipd in epitupgy ever the
al ., 2003), then extensively washed with HBSS (Hank's
b&) dmcedtusapdricslol uti on; Sigma) to renove PMA in
solution. The PMA-stinmul ated B95-8 cells were cultured
| Re0RPl ete RPM - 1640cel |l cul ture nedi um added with
10% FCS for 48 hours, and supernatant was coll ected,

centri§yge %easggl?é b fheaRdid f%@éb@ Rs & &n%gatm%fz@@ €antibody-

The immortalization efficiency was eval uated on

sef%%eltl?l(:t ?LPIBG al.f %glﬁgrﬁlgd OCP qZ Liegtc an%atéllélgre ge:vx! 3 chrosen as the
I pmor t llzatlon S observed d pol ycl onal. .

| PRBAGHIZARE Geeny Dhioe gtce SBHebivrlr ﬁ%vﬁsf@l'lf*}bﬁiné apply using
replication. The imortalizations perfornmed in

psipginagant forrhcedls pafeethd by this vugs. glepaesdt rigdl known that only a
conventional conditions, in the absence of PMA
sfragtivhnadf dre, cedllh canpdsed ® BBAT areegituadiyt infavtedEPds il diteetd the
I mortalization of Human CD22 Positive, |gM Negative,

Stinited 2k §i@sdorCst CHHOk! eviptet greshay onhe kil RuHadel BBt the virus
with IL- (1000 Um) and CpG2006 ( 1 ng/m), the CD22

&Qs%htfé Ve%t i Méé‘gﬁﬂt(kaﬁ%alcﬁld' Iéleﬁférlng‘)ﬁ ensow et ¥, VY@%S‘eé*oyd and

umto renove t tlngae

bef or posed to EBV supernatants

Fronfar %%59. TRk i wPHBE OBy 7t R TRy Bbréssion was
[ ncubatl ng them 106/ m) wth EBV supernatant (50% V/V

i PoIPIAlY of gwegatigiie affarted byodw rebrtadomeansniuy opdiggnsafor cell
hours up to 18 hours, and then washed with fresh
ngdhwatiorPas] Iblfrﬁicatid)rod\esalribbdﬂb@w.l ity of cells that are
treated with 50% EBV supernatant for 4- 18 hours is
conpar ablies t@pt e fireticd ef piolitdratéontofVB @bl Ipbpylatddnsaeleb®d on
that are treated with 30% EBV supernatant for 7 days.

THe tasls|o? dfrSehth@N 1%91‘1&61%”(@1)*‘229 s(ti'x@%rﬂ% GEszvael@ﬁ’tPCDm
added with 10% FCS and | L- 2, d seeded

p(;ssu)l(ve,l%jfe{n%dfga Sgsltg\?ég%ff&gc)sltlv%l anﬁquﬁhggatlve) following a 4

day stimulation with IL-2 (1000 U/ml) and CpG2006 (1 pg/ml), and measuring the

proportion of CD21 positive cells at different time points. In all the experiments,
CD21 was expressed in >90% of the viable and proliferating cells, confirming also
the possibility of using a double-selection approach in the context of the methods of
the Invention.

Therefore, after demonstrating the strong positive effect on cell proliferation
activity exerted by selected means and conditions for cell stimulation and
purification, it was tested how this approach may provide as well an improvement

in how B cells respond to an immortalizing agent. In fact, it is well known that,
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PBMCs per well in a 24 well|l plate for a period of 8 -
16 days. Qualitative and Quantitative Conparison of

wo b7ae7sponme of Different Met hods for Human B B&t/EP2006/069780

I mortalization Using EBVThe human B cells have been

i sol ated as CD22 positive peggpheral bl ood nononucl ear
cells (PBMCs) pooled from5 nornmal donors by magnetic

sel ection as described for Exanple 1 and then divided

i felioniiege thsoaipesuse of & pallsetachkB ¥x poukdantigl Aaghiqrf ef ggtcells stop
EBV- based nethod for B cell immortalization In the
BasWwihgrenhda, withim thgGirpowietk ve chiltaet foblowefl byhths eesmifton of
were selected by cell sorting using a MFIo high-speed
Cplolif&idreby (HVOER U inictitibé DEJllsalem&NK i dnd Bl G| 99875 Thas, it
(Becton Dickinson). Then, 8 x 105 CD22 positive 1 gG

PRSIl ¥e %'Qréat"‘ﬁﬁﬁor&ﬁ&é %egnéeﬁ’{tari'dz oW Sd

%}a ortion of
super nat ant (pr epare as descri bed above) and
%pyptrlo'l;g eq%l E:mu?atei(fﬂd teYe&&)f 1u(r%n)éBlog?__\,E?et on% {)e 1r{1m8rtahzed

| ut a non- essent i am no CI ds EAE and
mﬂgﬁ%% Byt il tb?sesla%%ta&fﬁecf !Br Sl B Betn 2 ewewercome the
PBMC feeder |ayer. In the COVBI NED nethod, 8 x 105
coticapperiad fpHovg tho EBM wemeitdlizatitny e been isol ated as
in the BASIC nethod and then cultured at the density
of 1. SHumiaN6CDRR | pdsitiven figM GrEGH6 B ctlisgivith) oandithdut 2prior
(200 UmM), and EBV supernatant (prepared as descri bed

akiM@htib widyIM @i ind (18 1) 6RrBRkposs 8l o EBVE Bl Rehatdnt Bvernight,
L- gl utam ne, NEAE, and 10 % FCS for 10 days at 370C in

| glgse}{r%lae %E%&fsﬁ&gﬁi %q&lﬁiggﬁ?ﬁ@%%ﬁg@e? ?Jederf layer of
g ICE PN L S B e

(G bco-BRL) suppl enment ed vvlth L- gl utam ne, NEAE, and
1thegphegng sy Ta s way. B porcbe demorsbiafed thirrsctrgpgent of B cells
washed with PBS and 1gG positive cells enriched by
maghetp@2@6l awt llod wsulthest pil ratarbowet iMTHe speed and extent of
prestimulated cells (8 x 105 CD22 positive 1gG

prsithed r&BdMasipn Er B ddile nfollowant BB WiirhthoftBYzation. This is most
supernatant (as in the BASIC nethod) for 12 hours at

3 X
n(él@%lj m\ﬁ?l\?lmatﬁgra@é?g aﬁ F%\%ﬂ WL ?Bh%%a%%%l@%ﬂggs\? sP%%?Mtants where

P%ﬁ%s?é%‘g 71918:6 éé" lstaEg é)pe(sgﬁteﬁc re—s]n {t?&jl %qe)rgs %\J xg%%ﬂl%larced to

T er ayer Sur enen er an
v e sltlhzlltt\xergyno?rpg Istijnllu ate!i O(lq{gd %A?n'ghls o%\s/\ér\%}o%n\gztls (Yonflrmed also

when pre-stimulated CD22 positive B cells were not additionally depleted of IgM
positive cells.

Previous methods described the benefits of the use of polyclonal B cell
activators during (and not only before) their immortalization using EBV
supernatants, without a step for eliminating the activators from the cell culture (WO
91/09115; Hur D et al., 2005; Traggiai E et al., 2004; Tsuchiyama L et al., 1997;
WO 04/076677). Thus, the number of cells in cultures of CD22 positive, IgM

negative B cells that were exposed for 7 days to EBV supernatants in the presence
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The total nunber of B cells was nmeasured by counting
m croscopically, and their viability by neasuring the

wezmrnes7esr of the DNA intercal ating, fluorescertT/HF®06/069780

propi dium i odi de usi ng a FACSCal i bur bench-top fl ow
cytonmeter and Cel | Quest Software (Becton Di ckinson

Bi osci ences). Briefly, cells were exposed at room
tenperature to propodi umiodi de (PI ma;, 2.5 /m

f pinal theomsender at Cok2000 F@B$9g/laﬁda@nHL‘QZ@gO%yI/IﬂDoWS examined.
cytometry within 30 mnutes. Viable cells were defined
aHotveagethel préseaced fgDpG2006aind 1t dedtgh BB v Nalm&editzhtedn, resulted
characteristic of |ynphocytes and | ynphobl asts, and

efﬁcéléé?éag'& Rimbd&re bk 5/1a'b[EaI§ QRY, Qs ThALEREnMhAdY 1 COLﬁ‘l@ng the cells
having a |low forward scatter, represent dea | s"and

d f

TRrh&opt %ﬁiéi% Lo ey "‘%%?%ﬁﬁo’b oA L %?“Pafed to
| ect at ed FACS

S PO BauER ety BB alfhenhi ¥ Koty Ratentprapt yhen the

anti-human CD23- PE conj ugate (Becton D ckinson,

céatapbigingd witgBy sepprate Bredeisniatisacdhpet aErappdased (Fig. 6A).
Measurenent of Secreted IgG Secretion of total human

I gG i nThasktdate sigper that antigineastimelason giasesinnghsh cultures of
ELI SA (I mmuno- Tek/ Zeptonetrics, cat. no. ZMC 0801182)

aR@aA BN Qrd ﬁ@at%%ﬂﬁﬁﬁﬁﬂﬁ[ngsageﬁﬁt(m&ﬁ él@%? .or Bh iceinbihation,
cul ture supernatants were collected fromthe cul tures

a
e utaféf%%%ﬁ%ﬁ%i%@%%f@%p%f%ﬁé?%ﬁﬁﬁ rosesp g cell
ard_ curve i it
n%ei%cgllpgngﬁit 11};1@&%‘12@ 100 hLéSlng%g\lﬂ EE]U nleosbtfve &%:c% can be further
accunulated in cultures over the 10 day culture
pBRRBYd R¥sUFing sididenal hwesitigpeombingtigrisnibl Sinpgerss sreduced
is to generate imortalized, antibodysecreting human
cedricentrationheof nos G20 G @ot/omelhrzr forE@vtanes ohldyehy asmiting the
immortalizing agent, being quite straightforward to
estiradiibiishplane tap peyodist thge sfop exanailertietd¢edn oel 4 days) in which
infected by this virus. However, it is well known that

Ofhe)YB %elﬁsr ﬁﬁf)w @[{htﬁ:ﬁl ﬂrbﬁfe%ﬂohsacﬁ¥1@§9§ﬁfi ei;ﬁef&%\{ & I%Ievant markers
actually infected, possibly due to the limted

e§8¥ﬁ§§b@af The oy Jr8RE Qﬁ@ﬁla%g?g&ﬁs Békohiht%eq lortalization

ace e VIirus uses r1or e Ing the ce
S S BT aes} oD e B g T e Bﬁgi&%érowth
i f CD21 expression was
and viability of CD22 positive B cells negatively affected by the continuous and
extensive presence of the stimulator agents combined with EBV supernatants.

The data presented above allows demonstrating not only the possibility to
apply the method to a specific subset of human B cells determined on the basis of
the expression of cell surface markers (CD21, CD23, CD24, CD27, and/or CD22,
for instance), but also the feasibility to apply further selection criteria related to the
antibody secreted by the B cells. In the present case, the use of technologies for

eliminating cells expressing antibodies of a specific isotype (IgM) before

proceeding to the immortalization.
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positively or negatively affected by the sel ected
means and conditions for cell stimulation and

w@eo7hesost | on descri bed above. At this scope, PEEEP2006/069780

kinetics of proliferation of B cell popul ations

sel ected on the basis of diffierent cell markers (CD22
positive only, CD22 positive and CD27 positive, CD22

and 1gG positive, CD22 positive and | gM negative)

7oL 1 oviivigeiad FAGSYbed Aulaes oFCBRS Roytios CpeaQuoiLl f imulated
and Cp&006 ( 1 ng/m ), and neasuring the proportion
oIgl\GDEplemdsEBlemmeital'se@B qtillf fleat evats peifoengaloatnitisdayb after EBV
all the experinents, CD21 was expressed in >90% of the

Vinddvktion @0eFipical thitelabitNie ©edlits of teRfidbldedlg (Rldsateds a higher
possibility of using a doubl e-sel ection approach in

tRgwaRNt&xkr of tltleh%ﬁéﬁ@qﬁtngf%ﬁaﬁﬁn{sm’&ﬁﬁh@ to be I\%g/l negative

Therefore, after denonstrating the Strong positi

{ f t t
e@ogtg d dgrilt ancic,ralg[p‘f Iherelét?fp: I ﬁlg ?s?n&!r)r\élccfé: for%ﬁger%ﬁleutlc antabody
purificatij s tested how this ap roach
pEIFraend, i) Ao YribsF SFBRBHRUPH ﬂi‘?éﬁ“B%eW@"@%ﬁ%rf&‘“YPe'
to an immortalizing agent. In fact, it is well known
t $ngeiffco Bl el aydfures sae kp @sueTated fang npwdnthised gsiEmyhe wethods of the
substantial fraction of the cells stop growi ng and die
wirtvhntio, lnens fobtasie dvigetestinig thel stperaataholdf oweB delis tleribed above
resunption of proliferation by the EBV inmortalized

CRl bif ihanB&EfisiBN s B9! hs Ferfd: @A) in thhUeratute WP Uehd@dPfusion

great inportance to understand i f an adequate
i f :
TR T S R SR
3% t hese |nnDrtaI|zed B cells are better able
% % the critical period follomﬁng t he EBV

|nnnrtallzat|on Human CD22 positive M negative B,
cells, TmﬁtUﬁe@ecwdm%mveﬁfﬁeetrofsqquﬁbn&iﬁ sweeihic giapdypn and
and IL-2, were exposed to EBV supernatant overnight,
vv'astyechbamdd Bseeleskledtion breldiainkB Yic imatioriglidation, (camolm: further
Um) on a feeder layer of irradiated all ogeneic
PBMCsvedlheinpludlnef e tnheans of BicbRse€le@iInl s was neasur ed
during the follow ng days. In this way, it can be

demns’fﬁ@&i@i@leﬁlbfflt)f Qﬁseﬁﬂp?@icﬁpcaﬁ b@imdBs 8l Ioﬁ £y lgzﬁlsq:f%%)%mng

and IL-2 results in an enhancenment in the spee

CHElhe %¥ GBI TRUREENESRHOD BRI I gowoevws rz;@usd The

nstrat
at. da ol | om ng exposure o EBV su n ﬁg
aPhipiged S % ?Fﬁrﬁép?{giﬁﬁé e Pr gé’ﬁ?se’i“‘r‘? %e@le@@%ﬂ% 7'for 2.4
cul tures when conpared to cells that were not
pfavssthergniached foirihg 1@ Rpsitiv pubpopelatiemby pesitiesor by IgM-based
confirmed al so
negative selection. The CD22 positive, IgM negative B cells are infected with EBV
and cloned by limiting dilution in 96-well plates 1-4 weeks after infection. The
cloning efficiency from the bulk culture can be evaluated by scoring the number of
wells containing growing cells at each tested dilution of the bulk culture (e.g. 1:5,
1:10, 1:25, 1:50, 1:100, 1:200), or at each concentration of cells per well (e.g. 1, 5,
10, 20, 25, 50, 100, 200, or more cells per well).

One of the most important considerations when performing EBV
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when pre-stinulated CD22 positive B cells were not
additionally depleted of IgM positive cells. Previous

woredohoesysglescri bed the benefits of the use of PCTI/EP2006/069780

pol yclonal B cell activators during (and not only

before) their imortalizationiusi ng EBV supernatants,

W thout a step for elimnating the activators fromthe
cell culture (WD 91/09115; Hur D et al., 20

Tamgitdizapords w maingmypthe vighidity ghhe qelletto Rp usectéfgﬁubmuent
04/ 076677). Thus, the nunber of cells in cultures of
CoRRingoJihtsi iy partibglhtlm dgatase whéh edrhinghatdentifeardigpospetific B
for 7 days to EBV supernatants in the presenceor in

t flsaha enGebeofre$pRA0Gr{ 1dw fgidnky aat 1000)3n (HeQREipHéal Blood.
was exam ned. However, the presence of Cp&006 and

| {1 wali el asliskRY, tHaFEB'Vt 1|§: ga%ﬂﬁc!&lgl Best |sttu%gla|td? ﬂﬁcﬂﬁzﬁ %§1§cgsure of

nunbers of viable B c as can be concl uded
Ceg(ﬂc% ?%%E:Q’gre% ellts 41 dtn 1&1&120113 eer)éiaO%t &hd(é:%tﬁlqn th Bgul%lre% Essuglmoto M
cellsaﬁﬁﬁosed to EBV supernatants al one, but it is

i mportant when the data obtained with the
separate pre-stinulation phase are considered (Fig
6A) . Thether datdnsupppet of thednventigh Sy e beensganagiatest b}bﬁomparmg
phase in which cultures of human B cells are treated
wilie ugdonreudfatries gnesigeln tof EBYs et dmitadglell immadrtalization applied on the
combi nation, such as Cp&006 and IL-2) exerts a
bemes |s€éttﬁtg 8 dthﬂ@tIonOBf dr2epbdifi@ PEQSIRSS Bbod re@ldnuclear cells

sel ection imortalization using EBV. This positive

geC| gaggggpﬁgfﬁaﬁﬁlhgﬂg ﬁﬁg Q) Usi ng addi tiona

Ions o Iators (reduced
concenjrati f 006 and/ tan
ond or i) BRSIC iy e 2o altagle RPiss o7 BT pE it Cp22
of time (for exanple, between 2 and 4 days). in which
t PRsitEyee A2G PositiyG/colbt RS expread ey 49 .F&V aelttawrtgysu@ﬁalatant for
expression of relevant markers (such as CD21). The
r €rboak, wishehend il difor 1§ dagemt the bpifropate hell culture media and
immortalization phase is instrunental for obtaining

t bie fdedsit colles ih tie COMBINELS mggiodpthe AB2NPo i vAM G dodtive cells
viability of CD22 positive B cells negatively affected

by efeh &ih @R HHAH SexdBEEEXE ERBIW &nlT &5 18al t B8
st |errul at or agent sex?orrbl ned wt hnEBV :‘ﬂ%gcr naat antlsvatl'[%] peents

sent ST n n
o BRI E RHE Pl REARY r@o@lgﬁsa& oy et I e
of. human B cel|ls determ ned on.t basis of the
Ilﬁﬁfaé‘ér& Bnthgrusg af |sush, F?%B%“It‘?ﬁrsl@‘f neeEN ({J 'ep2's! EC%?A 2004;
CD27, and/or CD22, for instance), but also the ,
t Bsshiiamatly et . 4PPTly FouthenSFQUENTIAL onetbpd.ttbatiiga possible way
related to the anti body secreted by the B cells. In
t toeappiyethe nietloals @f thehlavers ®no€CDRE phritvogilesvdrelfirst exposed to the
combination of CpG2006 and IL-2 and washed. Then the IgG positive cells were
purified and the CD22 positive, IgG positive cells exposed for 12 hours to EBV-
containing supernatant, washed and cultured for 10 days, again in the appropriate
cell culture media and on feeder cells.

Since the absolute number of CD22 positive, IgG positive cells were

normalized for all conditions at the initiation of exposure to EBV, the data resulting
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elimnating cells expressing antibodies of a specific
i sotype (1gM before proceeding to the

WO 20006868 zati on. I n fact, a FACS-based anal ysi BCDEPLDRE®9780

positive, CpQ&006/IL-2-stimnulated, |gMdepleted,

EBV-i mortalized B cells thayowas perfornmed at 10 days
after EBV infection confirned that al nost the totality

of the viable cells (indicated by a higher forward

stam @e applypinofcglh cultgiss apdsupciientameayuredat theadief the 10
be I gM negative (bottomright quadrant), a phenotype

t tat culsragroeldpsivida kbl pedisr canpriape of the thuee infeolehds. In fact, both
generation (Fig. 7A). A further denonstration that

hiheeB ASIO 02 SEQRENTI0! Yi@tsqieChibiicle &h ¢@rdas€ Uht he eBtal cell
can be generated and mai ntai ned using the nethods of

tﬁ‘@mﬂ)é}v @é’stuﬂtﬂﬁg 1ﬁ"@1%a1‘1)§bt2afd1@ Ct2§(y% it fh@gstﬁtlﬁ% cell number, more

supernatants of the B cells descrlbed above 1 n an

s1gn1?1cant tha 1} ‘Lha{‘| ogt% us%sg RE é(ﬂ}/lg?ﬁEb t%gsi Iré:stu {nagt H" E5-fold

by =1 miuno u3|on nceni

flrm that such s are essenti a .
| @% @cr]gglier@lp@étﬂl ("E‘Pe& the gpmbei pls vig ]éﬁﬁgét"\é"a determined, the
positive effect of coupling B cell specific
spopnlatien of seBnebtrived ypag BesTdQEENIA Lsn¢thed slorwagdetnornhianced
EBV i mmortalization, can be further inproved by
i mahbiei mfgvtmbfeebelfseanﬁpﬂéd Bo cdwith the|BLSliComethbldeand, even more
efficiency of this approach can be neasured on the

bashitiedlly, i COMBINGEhtihel ericys®f, CD22 positi ve,
Cp&006/ I'L-2-stinmul ated, 1gM negative B cells. The

of CpCoblt Bnd ﬁtﬁﬁgtﬁ"%“g?ﬁg“%}fﬁhgﬁeﬂﬁp AP R gt wer
|
| e BCuBR A POBRB R r o BB Pl oy

negative B cells are |nfected wi th_EBV and clone

Li mi ti RCeai anabistnshonysgbatnapart from @ being weené%tloaxst@rceﬂs that
infection. The cloning efficiency fromthe bul k
cennressdgCathelyeompasitian aéddiffgrest as ianvghadhend umpatticelpr in the area
wel l's containing growing cells at each tested dilution
ofortdiporilihK t€ whd wiable( &ungphoblaSts thatl@re drodfng hnd@ividing (being
1:100, 1: 200) or at each concentration of cells per

V‘ﬁé%atl(@ & pré 1d§lm g&hdezgaln%% and Qvith B8 her2@Bw i@ scABIrER2 area in

S per we One of the nost inportant
t
TR g“@ B8 PO LR SR DO S
subse uent . cIo This is rt| ularly he case en
af‘Rpgﬁ%t Figgific d RIF £ SPISARLTAY t@ fie¢ B ‘&%Iqoglﬂa to that

may be present at a very Iom1frequenc (<lI:1000) in

t ﬁl@alﬁefﬂ ppRe the BAPKomethod and, ¢yenmasg ﬁﬁtkmgéhéa thay gbtagRy using
is a polyclonal B cell stinulator, but that exposure

othe BCOMBENEID B8Yod.e€alld svithnhihei hivelsabf fflapresctnoé dvel fo the
death in the culture (Suginoto M
accumulation of propidium iodide, are dead or dying and both the populations
obtained using the BASIC and the COMBINED methods have accumulated many
more cells of this kind that will not be available for any further subcloning or
screening assay (Fig. 9, left panel).

The population of viable lymhoblasts present in the samples was also

analyzed for the expression of CD23, a cell surface marker that is present at a low
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et al., 2004). Further data in support of the
I nventi on have been generated by conparing the outcone

w@bRoorhesses net hods of EBV-nmedi ated cel | i mmor t abCZBEP20061069780

applied on the sanme starting popul ati on of CD22

positive peripheral blood nongnuclear cells (PBM)

pooled from5 normal donors (Fig. 8A). In the BASIC

nmet hod, a very sinple approach was used in which CD22
pl?gﬁlthwostlp@@lpféélu BloadeB @elllﬂ kut\ydiose exipsEd is appmogly enhanced
EBV- cont ai ni ng supernatant for 12 hours, washed and

chy tetiedion dAzibd TdaydsCrawforeDapP3®pkti iatimposnt toplut i evidence
nmedi a and on feeder cells. In the COVBI NED net hod, the
CiaeR ip@sd §ihokea dlrgée dediatiod etfdehSCDRS exsitHitlnt AERES kdtretion
exposed to EBV and to polyclonal activating agents

(%%9&6 RRAndtkied ih gpc{jﬁﬂtloﬁé“ df UEEVf b Pal NS human B cells

simlarly to what de bed inthe literature on t

u ro%;ed)bs%cﬁ.les hi %Tﬁl eive ap g}?}%é%};% (Tfngggti i sgown on a log

ENTI L. net ho t hat p035|ble o apply the
%@nfaﬂ\ﬂém f‘f&ﬂqt ecfekﬁéwﬁdemh% SP ey sliEdne a iven
flrst exposed to the conbi nati on of CpG2006 and |L-2
apoy oh £P23Th slrovihen thgGepiss] viiy digd), ightpanel) pdiris fyidant that
and the CD22 positive, 1gG positive cells exposed for
1Roth BASIG an ERNQUENAITALNgethugreimdateamhighviasdied ADAB expression
cultured for 10 days, again in the appropriate cel

Ciil 4 whRh MRGEApAPEtRA dfeRUe thfethhs obsevaeintthe papattid 6f cells

nunber of positive, 1gG positive cells were
&, §
STSTELL S, O URENEE, BHAOR, STl A v

ok Ehar €6 ST el ARG s BED: pcer aghde S ow for

conmpari son of the three nmet hods. In fact, both the

BPE cxPigSSEREENT: AL et hods provi de an i ncrease in
the total cell nunber, resulting in nearly 2-fold
(2009 Tl qudhicatsre antlysig of 8lel populaben of pdlsepredugnd fcaading to the
than that obtai ned using the COVBI NED net hod resulting
| thrde Mrefholdl dEDiBEY .abddar Aromnerdaaiat pasl oftpeimairn e Belish @rovides
of viable cells was determ ned, the popul ati on of

Cﬁﬁﬂo?taﬁpfn%rﬂﬁgoﬁ' §ég’&ﬁhﬁ ﬁle%wbﬁﬁvé@:taﬁﬁgs c?fhtﬁévﬁ{ét}ﬁ)ﬁs of the

enhanced nunber of viable cells conpared to both

N
D b Bl S e S B 8 s o
agents simultaneously, provides a population of cells with improved viability,
CD23 expression, and proliferation potential. Moreover, the FACS analysis shows
that the methods of the Invention provide a population of cells that, in some
aspects, resembles a population of cells obtained by BASIC method, but having a
higher frequency of viable, blast-like cells (see Fig. 9, left panel).
This aspect seems to have additional important and surprising effects on a
major element for comparing the different methods: the amount of IgG that the

populations of cells accumulate in the cell culture supernatant in a relatively short
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FACS anal ysis shows that, apart fromall being
popul ations of cells that express IgG their

wa@empoes7ss on i s different, as a whole, and in PCT/EP2006/069780

particular in the area corresponding to the viable

| ynphobl asts that are grow nggand divi ding (being
negative for propidiumiodide staining and with higher
forward scatter; R2 area in Fig. 9). The popul ati on of
cedriogl afigghl cplsurg 8- 0 dlays) Uk iRy idané theEmyEmray et [pthe levels of
appears significantly nore concentrated in this area

whxéh seorpar ed the fupatnacintsaifnoed these ngpltuhes BASIC posttilelg their
and, even nore strikingly, to that obtained using the
CoMBEInNEDf sreididdieCekinge W hiayhiteien theelisd off time for isolating
fl uorescence due to the accunul ati on of propidi um

| 95 L fona PEEMIFRIL RN cdy i 1@randpRQ&iH: Like RABMiAL | ons
obtai ned using the BASIC and Phe C%]VBI NED net hods have

accu m'”l" et edm B0 BPi tgtgil 1%%} t%];t it gi csun%(uilé]tgd %nhc?etll c\{\lliltlullres %BEained
be availabl &°F S any furtmwer Su cfoning or screening

assay (Fig. 9, left panel). . The ul atj on of .vijable

| 'm%meé@%g meiteadts pn they s mé%ﬂlrﬁPg‘glgf\}%Ps‘)fjaﬂeg% Y E%ela?en also
for the expression of CD23, a cell surface marker that

| Borpradizechtquantitgtivadyd kejele B¢ pxasufsetq gHEY alfusheogorirms  the
cells but whose expression is commonly enhanced by
aadvavape0of hANHQUENTUA Cmanthiat, hafdd dOB8)methddsi ¢f the Invention.
important to put in evidence such index since a direct

CTH fa€l, @t the B ATVWRRINC CMESINEXPHRERIIS PrAvit 4 GfaikeesReh@ation of
has been denpnstrated in popul ations of EB

Y,
rtal i I " .

BB TAE HE 5P DU . Sl RO Hlink Rl B srQUENTIAL
| og scal e on the horizontal axis and the relative,.
niather nspvided redlsexpreaung fjaldeli denlesionsit barondthalipear range
shown on the vertical axis (Fig. 9, right panel). It
i of the iEddpA kitHal Shpg/ml BASKIT daAndorSEQUENTES 8 (hiet 1dds
i nduce a high | evel of CD23 expression in a nuch
| ar ger TRESORBY bhi§ha 961y61%h!113p<gﬁm10hhﬁ’tcegb%fa\{&@ dddolde: to the
popul ation of cells obtained with the COVBI NED net hod,
VAR Y f%eflﬁ%é{ﬁ%h 'issm%&!sfée‘%ﬂs %Stiwflg ?r#hﬁé’rgiir?gaﬁd HBI8, but also

ells that are

are evident and an accunul ation o

negati ve or | ow fo 3 expression aoccurs. T .
cEstes Dotk 0 g te RURIS T IS Pr G by At ferent sereening
produced according to the three nethods descri bed

alo e, f VERAW hanYs HREsipIs ointasfergice nal yrompeungss sugy gvi aelyclonal
i nportant information regarding the specific positive

f ganupese afentsh énpliby hadkraingt the pravesnfor datermmirfegaihe présence of
has been confirmed that the separation of EBV

| eaMRrekplekdnd [g@narititodiepof yedrogtal stinul ation, instead

of having the cells exposed to the two types of

Example 3: Selection, stimulation, immortalization, and screening of human B

cells expressing 1eG antibodies binding or neutralizing therapeutic targets

Materials & methods

Generation of Human limmortalized B cells expressing IgG Antibodies
The overview of the procedure is provided in figure 11. The conditions and
the means were those defined in Examples 1 and 2

CMV Microneutralisation Assay
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agents simultaneously, provides a population of cells
wWith inproved viability, CD23 expression, and

w@emhioésgsat i on potential. Mreover, the FACS apel/gB1086/069780

shows that the nethods of the Invention provide a

popul ation of cells that, inysone aspects, resenbles a
popul ation of cells obtained by BASI C net hod, but

havi ng a hi gher frequency of viable, bl ast-1ike c

(see Flymapg embgyq luggfdrgblasty, KﬁEbgbe@tPl@é@ﬁ%0t20571"19\/é’eﬂ) onto
addi tional inportant and surprising effects on a major
efletrtentont wellcaihpas-wed ldte idil®d pr ehEagies madsnal tethential medium
anount of 1gG that the popul ations of cells accumulate

QVIEN@ Sapplemehtkd Wl@l FP et Aide éeﬂnﬁ‘ (F@;‘;)atl'ﬂ{ﬁﬂ 86dium pyruvate
ortperiod of cell culture (8- 10 days). It is evident

t\a the Ie S 0 reti [
fti‘af’gu%éptl”@g%e :ﬁm PEAIE Palot PGRTEREEORS s,
positively their screening for antibodies, since it
nefd ahigraddar 2hbeoyeaf %{?Cof time for isolating
ol i gocl onal or nonoclonal cell cultures expressing
such aRiftiyhhddif sperddientdonmp asdhs® pelb Eultire/cloat ate ihgbatddawith the
is accunul ated in cell cultures obtained using the

t.hogs I e .

iRl SRR I B A R SR SR
the expaosure to EBV, further confir the dvant ages
oY OliE OEERSURRITALS HikHdén royad: Bt wetle o ORoHR! el hour
Invention. In fact, if the BASIC and COVBI NED net hods
patcd/i’deThe iediunafromdiicleR trlatreoare dischred hnd Blaced withGhe viral
ng/ M), the supernatant of cells resulting fromthe
SIGRINT TR plaes hed theh @¥nteiechbed el RO0GX R 88 Shingtet @hdlincubited for
at a level well beyond the linear range of the ELISA
k ); a C Stpd
TR a"‘gfzﬂt i 92 LR R T
obt ai ned acgo o.the nethods. of .the I nventi

BT e dincs Sad PheeRyhiR ot ety A G Bp fyther 72
al so express levels of total IgG that are sufficient
t Bower f orm many different screening assays, without
any possible interference of conmpounds such as
pol ycl Bheatffat iomdl @il wgemgentson EMhalnfsctiag eeliatyatsimepsured by
the process for determ ning the presence of cells
expinassi RmhgGCGMVI bodéerdite | Fafy esAntideanEa) 3:by indirect
Sel ection, stimulation, immortalization, and screening

ofmﬁWrﬁl&a‘gé 'st%m?ﬂ‘g%@]_slp Qell 9 PhARLIY %ﬂb Zet@ iafhdiii)E@ \Qirth 50%

neutraI|2|ng erapeutlc targets Materi al
?ok%t .Ia on gﬁes nﬁeangv S 01reéiwat|o:c 5(?0%8 spoﬁtgttl:olenz lﬁ re)e(ﬁ)lr Ssnsulten %t room
p{e%ega?tgrel & t%grg eWas‘t]fed w1t gggd Ihle ocrf]:ﬁs %?ed permeabilized in 0.1%
Triton X-100 in PBS with 1% H,0,, 5 minutes on ice then washed with PBS.
Endogenous peroxidase is blocked with PBS with 50% methanol and 0.6% H,O,,
30 minutes at RT in the dark then washed with PBS. Fifty ul of Protein Blocking
Agent (Ultra Tech HRP 500-600 Test; Streptavidin-Biotin Universal Detection

System; PN IM2391) was added for 10 minutes at RT, then washed with PBS.

Optimal concentrations of primary antibody (anti-human CMV IEA; Argene
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the means were those defined in Exanples 1 and 2 CW
M croneutralisati on AssayHunman enbryo | ung fibroblasts

w@ bliazBys7s8 e pl ated (2.0-2.5x10 4/ well) onto flBCFBPL0DEMGITS0

wells of a 96-well plate in 100 m of Eagle's mninal
essential nmedium (MEM suppl egented with 10% f et al

bovi ne serum (FCS), 1 nM sodi um pyruvate (NaP) 2 mv
glutamne, 100 W m penicillin and 100

sBrOéaftoRs;%Nﬁ 1 ehe)) fﬁﬁ@d@qﬂ fouyelép ﬁoesréozmnht% raéRé& Birogells are
Fifty m of supernatant from each B cell culture/clone
aweshedcthbatse gil wif Briotihydated BeroatianyyAstitody fUEMVT¢ADARD;500-600
500 pfu in 50 mMl of MEMw th 5% FCS; total vol une of

tT@st”‘S%&ﬁ%ﬁﬁdl‘rﬁBﬂagg MhikersA) D&H&%nbgﬁr am wef. %o, ofN qM239F) are
plate for 1 hour at 370C. The nedi um from HEL

CyA({eur g %%ord & ?r@ﬁ&’tgga fgﬁ TP Lxg eV\fhteg e&{éﬁg%édg%l/afshed with

S are en cen uge

B AP 108 R, P15 e o

medi um are added and the cultures are maintained in

t B&4) meinwas arRT dp theulerlheTheyagiéniy is stopped By fdetionpwit PBS and
cell supernatants on CW infecting activity is

nHES poedvdyucdi aracaugtedumarosGihcallyt er nedi ate Early

Antigen (I EA) by indirect inmunoperoxi dase staining of
HELF cehd B cEheswpeirataf@naleay alsd akRdf isied hohial B@%lical vein
acetone and 50% net hanol (stored at -200C) sol ution

f t shed wth
s @UXI@%?%%@?‘%% G S on . L00

in PBS;with 1% s.on _i.ce then.was

PBS. Eﬁ&o@e‘}?&ﬂgv é?PBSE‘i’ aniléeceﬂg BPTRRENS eI HEE Wﬁl%va“p 1eG
50% nmet hanol and 0. 6% H2C2, 30 m nutes at RT in the
d¥HIPOies v elR U HFdd ARiPPH tipEontgl 4 gorpmersal prepagatipn of human IsG
Bl ocki ng Agent (U tra Tech HRP 500- 600 Test;

Surtéotlipy. diriveBi foarh rthenenver shlpabutteend opecys fen{ VPR (Cytotect;
| M2391) was added for 10 mnutes at RT, then washed

WBidtesBBas Udpd (ukhlg ropeevivd @ittons, seditilf AtMESYigARD] body
(anti - human CW | EA, ArgeneBl osoft; Ref No. 11- 003)

%gﬁs%dﬁsgﬁms@g Wb Spls ?Etgl Wﬁz&ﬁﬁ oihy The wells are

ate econdary Ant i body
(Utra,Tech HRP 500- 600 Test; Stre tav d|n i.otin
Uni ver‘éaﬁer t[%fae‘/c‘fvf‘so%e@@f’g Ny D30 erc %&ﬁ e‘é%yéne‘hnked

added to wells for 10 nmi nutes at RT evvellsa

t WeRvesrEsat yery (RldSha doiihe ﬁefpst@raﬂfdspeﬂ@@a@s%nﬂht)@es binding
(MERCK; ref. no. 1.02924.0001) in 0.1% H2Q2 added for '
30- A8 MV muotem extraRTin hurhdre saamkor plimena: ddetdoomdrsial ELISA kit
stopped by dilution with PBS and

(BEIA CMYV IgG Quant Kit; Bouty) has been used according to manufacturer’s

instructions and validated with a commercial mixture of IgG antibodies specific for

CMYV (Cytotect; Biotest) used at 50 U/ml.

Briefly, breakable strips covered with an inactivated CMV protein mixture

(derived from the laboratory strain ADI169) are placed into microplates and

incubated with B cell supernatants diluted 1:81 (10 pl of supernatants added to 800

pul of sample diluents of the BEIA system), and the plate incubated at room

temperature for 30 minutes. After a washing cycle, pre-diluted monoclonal anti-
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| EA positive nuclei are counted mcroscopically. The B
cell supernatants were al so tested using hunman

waedioesosd vei n endot helial cells (HUVEC) and PEEEP2006/069780

clinical CW strain VR18 14. As a negative control, B
cell supernatants containing7iprrel evant 1gG anti bodi es
were used. As positive control, a comrercia

preparati on of human |1 gG anti bodi es, derived fromthe
skymm BG p@tthoelmcgnjag@teg ped fargerddosh @Rxidopt(P@t);is added and
Bi otest) was used (using progressive dilutions,

splatet isnigcwtatei2at PmtempeEtiSAoBaskathés S@ysinies. After a second
Detecting CW Binding Proteins A first assay was
F?«%{(}@Wl& 1 0Qi1ftef QUDRLE-# qutﬁﬁ'giér% g&)b;ﬁﬁeﬁnﬂﬂg@ and the plate

osor bent assay (ELI SA detection

of .specific 1gG antibodies bj.r

oSS PR FRf A SRR PO TS Har i GF OB gpred
kit (BEIA CW 19gG Quant Kit; Bouty) has been used

aedieg dhen§topoSatuimt A0uiéreld’ andsthe apticalndenaityl iv aleagiueddn bi
wWth a comercial mxture of 1gG anti bodi es specific

f eliro obsrh @y 4 30/620) nanBieteest ) used at 50 U/l . Briefly,
breakabl e strips covered with an inactivated CW

pr ot ei Rqfkivhalr @sdager W¥Rd phfomdd iR OERISAr Yostblied in the
AD169) are placed into mcroplates and i ncubated wth

Blagglla or ?{ n%%%?é he {lg% &t nﬁetl,(‘)nsl’ilnngﬂ'to \(7:“ Foteln 1mn%ob%lﬁed on

superna sanp e uen
B é§ten) and the plate incubated at room

%ﬂ@éw £tf’e for 30 nminutes. After a washing cycle,

pre-di |l uted nonocl onal anti human |1 gG anti body

conj ugBewankipart (AGY Seitiegn B ipEnwyIadgaseant 16g0ongs preduced as a
added and plate is incubated at roomtenperature for a
f tecoinbimaBo fusianu pesein Afogethea wsthc GhdathashiNgranyfetase (GST) and
pre-diluted substrate-TMB solution (100 m) is added

apitifidiebyph@ingy (6 STOEFHRIR Ednﬁéaubﬁomddeﬂg@ Tt et ENHOR 18102), or
addi tional 15 m nutes. e reaction is stopped usi ng

t&ea%fegﬁdéqiéeafn%ﬂlag . ‘g} %@eh) Irf’[mﬁtn{ulﬁgd&ﬁmaﬁta}eglon (VR1814

density IS neasure |sn1at 450/
n ters di t.i onal s mer d us

e il Ry Rieguss 1P CPé 1y FePRAnAE B AR Pt ysace on
pe ptldes or reconbi nan oteins impbpilized on

st Rpsis G Effimbe él?hﬁﬁenEHS rapeTfgERedyRy applying a common

i mmunodom nant regi on was produced as a reconbi nant

f BEI%h pptestodiima Yooyt fesmatyvith minor modifications. Briefly, the antigen
d ut at hi one- S-Transferase (GST) and purified by

afsf dirvitddyin( 1G5 aaﬁﬁgmutm ABS hid s@til O thiBippetemi @hutlddtis used for

cat. No. R18102),
coating each the well of an EIA polystyrene plate (Nunc, cat. No.469949) by an
overnight incubation at 4°C. The protein solution is eliminated and the wells are
washed four times with 100 pl of Wash Buffer (PBS containing 0.05% of Tween
20). A treatment for blocking unspecific binding was performed by then dispensing
100 pl of PBS containing 1% of milk in each well and incubating the plate for 1

hour at 37 °C. After performing four washing cycles with 150 ul of Wash Buffer, a

50 ul aliquot of cell culture supernatant from cell cultures was dispensed in each
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as a peptide. Reconbinant CW Antigen gH
i mmunodom nant region (VR 814 strain) was as well

w@emdoessss in E. coli and purified fromthe bacePer/ER1006/069780

cell lysate on the basis of GST affinity. These ELI SA
were perfornmed by applying aygomon ELI SA protocol in

a 96-well format with mnor nodifications. Briefly,

the antigen is diluted in PBS at 2ng/m in PBS and 50
niveldf uging s megataiencandioltlan/ Wl g dlr tdt culvaeimedivac After an
the well of an EIA polystyrene plate (Nunc, cat.

N4 D DhodR £3gr10,ahé plde WhdtvBRe@Ford QfsnesTWRh 150 ul of
protein solution is elim nated and the wells are

\é\gﬁ g%}}fﬁ g ‘tt?"f%rg %%Icmn%lc\%%@o;égi f akl \f\?ezég 1s§1l'nc %r%%ldgseBPabelled anti-
bl ocki ng_unspecific bindi ng was perforned

dhapEh G gnalysty ficspeqls sgheri-Rbmgn 186 &Iﬂtlh‘i"bk Slgfn*éa“@h No.
wel | and incubating the plate for 1 hour at 37 OC.
ARDETO)pdinf basribagn fdduted wasBi8ginc Yedsb sBwiiferhind 8@&hniveldf After an
Wash Buffer, a 50 ml aliquot of cell culture

sinpebdtiah antl Hotonn reel te@pdratufe $Shanplste i B paBBE&tfdun times with 150
eachwell usi ng as negative control 50 m/well of the

3@ of CWaEHrlgtllf?&dio%}e %fisg)@ﬁs' 50”%?%11' 8h sggst?at@?%[E? Mution

ate was wa our times with 150

V&%ﬁf L b e g6 LHEbGAET ah mesbation of 30
(Fc speci fic, goat anti-human 1gG anti body; Sig

CHENUINAt PEONT GIMPH AT A8e [sEEpmegenisy &alctlergmostmpe@\a\gﬁh 100
Buffer in each well. After an incubation of 1 hour at

r pbwell efifexpalalutégn (IeSylphtic wad) malsthe dpficldetditypgaswnédsured
150 m of Wash Buffer before dispensing 50 m/well of
subsbrat e- TMB solution (3,3, 5,5

Tet r amet hyl benzi di ne; Si grra cat no. T0440). After an

| PERBRLION Alp@feMiYLES, L room temperature, he

ronogeni’c reac SN stopped with 100 m/well of

St op N, Sul phuri cid) .an tica .
densi f‘%ﬁﬁ%&%ﬁ%t@s a&%‘%“ﬁ?ﬁ blE@PS&‘%‘QEQ vasq&gaglashed using
Bi ndi ng Assay The ELISA for detecting anti bodi es

bE MIb-sgmswhst awt edsitdds el % inH gofEreapirpimaniehyman HSP60
strips that are coated with 50 ml of reconbi nant human
HSB6On pStedseden) (iblite@ asyeHTOdi 0. Mg O dva H(En1,Gind Mept-bvernight
9.6 at 1 ng/m, and kept overnight at room

t ATBEMALM [é&atu?é rS'tﬂ?ﬁs RE §aYRINEGm3,s Mtﬁ?’%s%ftllﬂo 198% Mytdh-20 pH

0. 05% Twe 4 and non specif bi ndi ng sites

are bl.ocked wit vvlth 1% 0
o S Bl i 5?‘3’ BT G If bgh R 5%

\gegquz sle pr g(? }rﬁgqtgsoéﬁpplglgtg{nzgrﬂ%%o t e?{gﬁ%&t slflrrl[?s gvme}eQngubated

for 3 hours at room temperature with a panel of primary antibodies: an anti-human
HSP60 (diluted in PBS with 1% BSA at 5 or 10 » g/ml; Santa Cruz Biologicals), a
mouse IgG isotype negative control (5 « g/ml in PBS with 1% BSA), an unrelated
human recombinant IgG antibody (Herceptin, 5 pg/ml), cell culture medium only,
and supernatants from EBV-immortalized human IgG secreting B cells. After 4

washes, strips were incubated with Horseradish Peroxidase-conjugated anti-mouse
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HSP60 (diluted in PBS with 1% BSA at 5 or 10 » g/ m;
Santa Cruz Biologicals), a nouse 1gG isotype negative

wa@onrned7s§{5 ¢ g/m in PBS with 1% BSA), an unrBCEHERZH06/069780

human reconbi nant 1 gG anti body (Herceptin, 5 ng/m),

cell culture nmediumonly, andosupernatants from

EBV-i mmortalized human 1gG secreting B cells. After 4

washes, strips were incubated with Horseradish

PlaCoRT ant-huRan jlefgdakoafiytedrisu BB g@thy l %a RS- Fiinkahoyrgis room

(Dako) diluted in PBS with 1% BSA for 1 hour at room

t enperaairar AfteAfdt washés wasdheste- 1B stoheton- iFMBldsdItatthontrips and

added to the strips and allowed to devel op a col or

I 2S4ddaD dalelb®QvlopFaACHiG Atlréom it Ap&atute. PRAClisatadkhA50Mm.

Results The nethods of the Invention have been tested

ORHgan B cel |l s obtained from donors whose bl ood has

proved to be containing antibodi es bindi ng and/ or

neut r ali zi ng h Vi [ USE i n rticul ar

oy oo S Py AN pLiF RSB LR BT nHERR cels oppgined
defects and_hig thoge c for inmmunoco

pHPMeROTy WQH%FIIPS Az prayed o nialegy %nggg%%@dmg and/or

exanpl e of a viral target of clinical interest that

chgvntigbzinguhvmpn 276spy  EnthRBiseiae shwadureridnyesgloyies e NY), a

human B cells selected, stinulated, and imortalized

abaaredpasgirto tda@sinpt hoitth of ddfées | nweht i ldphlyas pathogédiy  for

summari zed in Fig. 11. Moreover, anongst the different

tﬁﬁh&&%@%ﬂp@orﬁ&é@pﬁ@h@qm@dolfa\s/et d1lheo@sim ni stration of
i ntravenous CW 1 mune gl obulin (comercialized under

the naﬁﬁ/l\f’)f %éo%ﬁeeg(ta [e &y BQ@M%I% i@éﬁﬁ&cﬂ?ﬁﬂte?& Wid @00 be

onIy parti Sati Sf: ctory

|o rtic se

oheatiEs flrﬂ&%?fee el BRI BR S By e
(Bonaros NE et al., 2004; Kocher AA et al., 2003

Kinsg@menalised agcordipg testhe muatheds of they HivaRtiQias hlil%ﬂy summarized
characterized for clinical uses but are sinply derived
f momghdiaiMqreoles dambrgsirghendliffleremit gerapense strafegrntipr COAN, the
anti bodies. The treatnent of CW infections would
badigihistrafis0 B hdtvdvegousDC B ddaithe leadin ato®Akrcialized under the
conprising purified human nonocl onal anti bodi es

ORirAl BEEReck BP CSXIBARSepfsdils FRBRBbA BlyCRIrifARRE ALRSY for

for regufatory purposes. Human | s éxpressing
dongl}lgg g&eﬁ\} %fl g%oﬁln: h e;?ag‘{lglﬁarcﬂ? uggluggct,o%ln@%gusfeﬁoﬂgtlents where

B N T

areavai l able from comercial sources (Sorin Bionedica,
| 2120035k pwer RMust, al F80R) e Thespipraparagopeieshakae grized for clinical
isolated fromthe clinical sanples of selected donors
uses but are simply derived from human pooled plasma with high titers of anti-

CMV antibodies. The treatment of CMV infections would benefit from having
more potent preparations comprising purified human monoclonal antibodies
obtained by the expression in mammalian cells approved for regulatory purposes.
Human B cells expressing CMV-neutralizing antibodies can be obtained
from donors selected on the basis of one or more immunological screening assays

(such as immunoblot, ELISA or ELISPOT) or on antigen microarrays, that are
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provi di ng higher titers of anti-CW antibodies in
bl ood, as neasured by ELI SA, ELI SPOT or neutralization

w@s®apes7ihe cells were then subjected to the nethBE®06669780

Invention (Fig.l 1). The resulting popul ation of CD22
positive, 1gMnegative, EBVigportalized, human B cells
were screened using, directly or indirectly, the
supernatants of cell cultures derived by subclonin

t menilgple dgromarorpesisid spyihes Gorig dienediagy It ﬁo&OMéﬁeaq, %rewge)-
CW- neutralizing and/ or CW-binding I gG anti bodi es.

The orHgmaalB Beltsewtrs ipolodd diang thdelseca shinplediof seleated inors
then i sol ated in subsequent subcl oning steps, at the

I@pﬁtm)g‘ higheniitegs @hghtBeyAenaiibgidshia BV, encaeisugdftar ELISA,
ese antibodies. A first type of primary screening

aﬁﬁ@f’d‘@%r ﬁ&ﬁta‘lﬁgtl&pasgé/}ﬁ Frhd QNS %FeuthEH rsﬁl%eét@d aﬁt‘h\é@hethoBds of

plates each well contdining apprOX|nate y a hundred
|ls yp nat nts fr Sven creen
sFesn)tfy HERBCR, A Saeh B ALERGORE R BHLEID AR v

block the i nfection human cells with_a Iaborat
stRmPHalzaey dgmag, B o ilﬁ. Weleaperegned; winayrfiresily) Oroﬁn‘t?ﬂ‘?ﬁ%h the

CW. Four out of 453 B cell cultures screened showed
stupaitafansnef gelltquitbics | degivad thyv pubglinmng digearigigal population for
experinments using a | aboratory CW isolate and one in
pagtedtmgl thosestoaidng €M Y alenzdizignamf/ oraCkIM-hindalg Igfiantibodies.
isolate in repeat assays (Fig. 12A). A second type of

PThéTBFi¥in8ICB @EN{ P dasinHa¥heheanfilbilidsechnde tBerP ARk InOfibQiquent
B cells obtained froma different CW-seropositive

d
.%@S%tn?@d“ AT RSN Yot SERERRe A DO segine for

s det ed using a commercially avallable ELI SA that
ot 8 i ti ve. OW positive subcultures, such as
those characterlzed above, can be used to start th
subcl oftifit yPoelREMal scrrenivg dp®Yarasiapelied oy Py @Héubcultures
cell cultures and sequences correspondi ng tothe
amt Phodilleplateas paths imellecapftaining Ppkoxnmatehyaki lnindgedoB cells. The
bi nding activities detected using the primary
sQipesiitangs AsMansse WhlBS@e@Ncideaed &5 a @ Vpuidrbhedalisation assay
preparations fromhuman B cell supernatants or

eXRT B8 SARIFStol BeKTHE Qercﬁ&Qto? | MfnarC @A1OithUA LIRSratory strain
val i dated Using organ- or cellbased in vitro assays

FQ%%) tﬁ\i{‘% 11111c{11%%%bg§11§§43 dpbf %Bcﬁtv a#our2%8ﬁ§ 453 B cell

Moreover, relevant pre-clinical . .tests. can be nade in
ORIy 3559360 Ahi e SR At A S 5 o dF R A e geriments

human host cells can be transplanted into
| s edabqirioni SV risrletarand(@ssiaanarticularethogied nepgization of a

clinical CMYV isolate in repeat assays (Fig. 12A).

A second type of primary screening assay was applied on a population of B
cells obtained from a different CMV-seropositive donor and again subjected to the
methods of the Invention. In this case, the CMV-specific reactivity was detected
using a commercially available ELISA that is more sensitive. CMV positive
subcultures, such as those characterized above, can be used to start the subcloning

process at the scope of identifying the cell cultures and sequences corresponding to
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Thonsen M et al., 2005). The CW antigen / epitope
recogni zed by these anti bodies can be identified by

waledo7e6ssst i n vitro assays based, for exanpl e, PONEEI0D&GHCI780

or Western Bl ot using CW-specific truncated proteins

or synthetic peptides, or onggconpetition with other
CW-speci fic antibodi es whose antigen/epitope is known
(Geijer Aet al., 1999; Schoppel K et al., 1996

ofe 'c\mlbp@fss @ﬁsr)onszﬂdgaf thE (M Hareutslizim Ph@lné%a%ﬁéw&?ﬁ dstected
performed using cell culture supernatants tested for

t hengeetprialary streonngassayse bi ndi ng of hunan

cytomegal ovirus. In fact, the availability of a large

r eper t Dhdse aafibddés; 9€ (ﬁ)[lﬁflbcﬂ grdf)ﬁﬁakiSnﬁfrbﬁMﬁuﬁlﬂeB cell supernatants
identification of a nunber human |1 gG havi ng bi ndi ng

SPEGIphdsEdd ¥ feL6mBinghd BokintMAAR! fuRRESy PidaRB tll'Slgg %§%JnF gP cell-

nay e aSSOC|ated to CW infection. For exanpl

| ood .of a Feros pat i e .
CgansF% Imngl?rﬁ asF]ayse o in fth er%ura(ie Sinhdl ((;% Bnez%zh hgé(g%, Forthal DN

fra t he man _h ock proteln 60 ((HSP6O

- 0 Cfrﬁqdafm% 28@% e?fﬁgeOVFrn rggran em—%&mcai ﬁ%tsoqﬂn be
these pr ot ei ns caIIed US28 i s expressed on surface of
emaet Hel Ve -indedtesarmalsaimt papaelargn madglsrgharh hempyr bessicells can
can i nduce endothelial-cell apoptosis, suggesting the
i be ardnkplhnt€iNVinita f iechurmoaomprontisddy gedenan (Gosselinmling al., 2005;
response inplicated in atherosclerosis pathogenesis

(BasAEnCMetet adl:,, 200893 rhd hevef ahfgef? §9QPS REodi@led by these

culture supernatants (each contal ni ng supernatant from

aMﬁJo!d§s ntl:!"lseld%gt\{ﬁé rdi %iljeﬁtegl 91?,10| g%{sogéég(?dfor example, on

starting ron1pr|nar s obt ai'ned “from

S Bl %@%ﬂgg Vg mﬁgs”ee?@dp{) Cind S nihetic

reconbi nant human HSP60. Six pool s sho

sPentidsyi Q41 1o Qoa\ﬁ’ieml%rani’mhea)éliqrv|q1\§[V3SPFF1ﬁlés agHbedies whose
background on the ELISA in repeated experinents (Fig.
12Bhgen/Fhigge is lnown éerapfer Anetoul.t 499% eghoppel K et al., 1996; Ohlin M
anti body-secreting cells can be subcl oned in pools of
ceddls1993peati ng the screening and subcl oni ng process
until cell cultures secreting human nonocl onal 1gG

ant i bog,@gr ts&%ﬁtmlﬁg Nds WY TRA bESREBrALE uiifflcafl @ity supernatants
second type of primary screening assay was applled

Cﬁ?}%& lf!)ra{hl %%P%hz%g&? olr ﬁlaeﬁlphg ) neo% hu{ngl{pcg ozlgc%‘é OOV rﬁse In fact, the

) t e |l nvent.ion n the . .. .
hlé & ‘Pﬁ ey %f‘aréf’?r\‘}‘?lff‘yoﬂﬁb %T&FEE% égﬁ% Hloysrthe jdsptificatiog of a
a panel of different tests at the scope of selecting,
f PoRPe &fi hignan pefp d1azingomingng pipeetbielyy ok disfisct CMV epitopes or
ol i gocl onal or nonocl onal popul ati ons of
antigens that may be associated to CMV infection. For example it is known that the

blood of atherosclerosis patients contains high levels of antibodies recognizing a
fragment of the human heat-shock protein 60 (HSP60) that is similar to CMV
proteins. In particular, one of these proteins called US28 is expressed on surface of
endothelial cells and antibodies binding this protein can induce endothelial-cell
apoptosis, suggesting the idea that CMV infection may trigger an autoimmune

response implicated in atherosclerosis pathogenesis (Bason C et al., 2003).
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immortalized cells each expressing anti bodi es agai nst
di stinct CW-specific epitopes, and thus providing an

wo@@rabd7s§ epr esent ati on of the i mmune reacti onPCDEENNG6/069780

infection in an individual (Fig. 13). The polycl ona
popul ati on of EBV-i mortalized cells was divided in
approx. 4000 pools for establishing cell cultures,

each containing statistically 20 cells, in 96-well

pl at esTherpfere i6g peals 1of gl Fulwﬁﬁlmeﬁlaéam%ﬁ%}b%%mmg supernatant
popul ati on of cells. However, given the |ow frequency
ofrome] wsllpofotiel Mimmﬁdwﬂ@sllspadh¢dd6t#rdng froohgfrimag B cells
antigen, any of these cell cultures for which a
Chdtaispeciibhc 4 g@VIVssdep@eived ihdividual) s wres natantd i for HSP60
likely to be a nonoclonal cell culture expressing a
hzﬁ%ﬂnd}&{b‘ﬁ‘% ?%ﬂn AEPRAY malline 's@ bof tbribRheheua! BRPEH. Six

the CW b ropertles of “"the antlbodlesproduced

oI| oc onal 4 nong ul ture t
%oeoé? Shov ok st%tls[tlﬁ:afly s1gnﬁlcf1rrf't reac(%lfvuajé:}lmes %bove ackground on the

flc antigens known to_. reco |zed
ngﬁf\% iz rerpga%ﬁt PHGHMEats %ﬁ 12Bjodbetsarn urﬁ%scfft fp@otplized
at | east one of these assays, were further eval uated
i antiodesittinsoerbisicar b sabdlonedas Pagls ofwells persafing themgreening
antigens were chosen for the initial screening of the
ohndysobdo@hg npoogsk om@ll  padp uwliittiieo necefing ehdrsan trhenoclonal 1gG
envel ope gl ycoproteins gB and gH These proteins,

Wit dik #at 6indGiugdan TRSMES® drdisBRikdd, vi ral  attachnent and
fusion, are the targets for human CW-neutrali zi ng

avai by € 08 B IR ERoRE VB, 1) SRR 2400 o
b d
o9 RoBPael Ram THEBE SRR S RELieaBF SbFR GrER e © the

invitro, The effective role of antlbodles directed
a@lgﬂ]ﬁé% o@@eéﬁﬁen@mi 0 s, bhg C% sRecifprereactivity was detected in
virus-neutralizing capacity of human sera has been
chaalldlyusgizoupahgl oihdificomt éésat hothebsopeen saleciingBramd single
anti-gH titers and overall neutralizing activity of
cpspuddtRac et pHuaRn Betdls, asligeldnahsorbyndrdeloahigpobuladbhs  of
drop of the sera neutralizing capacity after

ageabRAARR &f11s9 gacha"égp&bhlﬁ)%‘tlﬁ)b&ieﬁr‘e{g'aﬁ@ﬁ'(§§1an I§NgRcific
In Cyt onmegal ovi ruses. Mbl ecul ar Bi ol ogy and

gé Oa% rﬂenggg%%b(g%% an I\élvg(afl re%rel\%) t£t9 0 of ﬁgeﬁm%nﬁ reacalon to
Cﬁ%&m%c@a»%-lﬂ%#@dli”@galwﬁ e, o5 522? onal cel

cultures in which cells were actively proliferatin
(appr okharaxobicjongbopopnlatipe efo B V-imampgalizedweglish wae| digided in

approx. 4000 pools for establishing cell cultures, each containing statistically 20
cells, in 96-well plates, wherein each well contain an oligoclonal population of
cells. However, given the low frequency of cells producing antibodies specific for a
defined antigen, any of these cell cultures for which a CMV-specific IgG is
detected in the supernatant is likely to be a monoclonal cell culture expressing a
human monoclonal antibody.

The initial tests evaluated the CMV binding properties of the antibodies
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were seeded), it was possible to identify wells that
contained IgG reactive with CW protein at least in

woom7ots7sssays specific for defined CW prot ei PGT/EBB06/069780

or gH ELISA) or for a total CW protein extract (BEIA
CW ELISA). In particular, sgpe wells contai ned human

| gG that neutralize CW infection in vitro. Amongst

the ei ht ol igoclonal cell cultures that were positive

i ProdaeedBy igorjogal/mangelonah selyspltuis ghatgarg ggecific for either a
contai ned a human 1gG that was highly positive for CW

r madtuievoft M VWipgoteibd or specenphigansrknaivni tagbet enogthmdsbn MV
cells fromwell 9G was used to generate cDNA and

SREHRNERS dhBbodley. IThbh ethb%gbeﬁﬂg F@ffitiﬂeﬁi/a/t 18 oht @tthese assays,
chains of human 1gG were speciftically anplified by

PCRre iR atuel S 9?1\&0%@?8%41&&1&%&95&53@aCt ions were

cl oned and sequence confirmed that 9&8 is a

nonocl .anal c kl ure secreti
bi ndi n’g PO hav nant ens ere C\Bgsre,lna F tﬁe 1n1%’I zﬂa scre(egmé of the

15 The DNA di ng, f.or arj abl e regi of this

ﬁﬁg%&ﬂw Vot @0831@5}0%05&1& r%éan%%Pes g@&wrp@l and
uences that, alone or in the conbination provided

bg! 9tis:se prateibs wiyehiplep cosinéreleeindrmth piseiastactinendiang fusien, are

CW. Thus, a process conprising the nmethods of the

| theetargeon fHorhunmmoCIMY inzitngizany iabtblydicse doretwhich oedrk sdetailed

can allow the identification of novel VH and VL

SREMENESH afd QAL INGh B0R] seeddkitiGllihdivi@8alslag ®€11laY monoclonal
generated fromthe polycl onal popul ation of cells that

hﬁﬁl%ﬂ%@ dlfggﬁtrdt %ﬁrﬁ?qms@‘nélkéb?)%tg%@ﬂﬁl?u?ﬁcw'1nfé|z:t1§ﬂ1yof cell

protel n contal ni one ant1 bo

(Le E’:S rgc%lﬁé)effl_gtﬂ?v%lbgolggggz ibqﬁesd% %ﬁaélbst gB and gH in

clinical and experinmental applications, in particular

f eRntiERayingetoe 816 BIHUS-PEUSIAEEIBG] <‘c,aar1¢1§/aﬁ{)|®§lanﬁ¢éa et hsge clearly
of the Invention were also used to imortalize primary
Bshoeinl $yobhai erangldtioombeivgen , aiSyB| aneh ddrdr-giSHte2s and overall
seropositive individuals. For exanple, six HSV-I/H V-1
SedudRUSing lavevibnof sundti@b@EnBsmSeles, B dvdegamstetshgiificant drop
pl asma showed high titers of 1gG anti bodi es binding

"@fv'hé s@tra%ﬁﬂrﬂleﬂgsédﬁgmgrgzj_) dé'k%én SLRA JH-(RRUYantibodies.

A HSV-1; cat no fromthese

L A PO SO P i
onor, CW5, The.ipiti 0 llion PB
t&PzT ‘ng@?f ﬁﬁ SRS Acageniq re%@@@%)gagi i1 paEculpy e R and
negative cells that still secreted an anount of HSV- |
speaiptancl pgld lahtl, bsgh 84 pedp$i283knt to be detected in

the supernatant of the cell culture not only
As summarized in Fig. 13, using the oligoclonal cell cultures in which cells

were actively proliferating (approximately 35% of the total wells in which cells
were seeded), it was possible to identify wells that contained IgG reactive with
CMV protein at least in one of assays specific for defined CMV proteins (gB- or
gH-ELISA) or for a total CMV protein extract (BEIA CMV ELISA). In particular,
some wells contained human IgG that neutralize CMV infection in vitro.

Amongst the eight oligoclonal cell cultures that were positive in the BEIA
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using the ELISA kit but also using an in vitro assay
for detecting antibodies neutralizing HSV-1 infection

wo bav/ossssdhased on null nutant virus in which tPer/ge2006/069780

codi ng sequence was replaced by the | acZ gene

(Laquerre S et al., 1998). TBus pol yclonal popul ation

of cells was, in part, used in screening assays for

i dentifying cell's secreting the antibodies havi ng the
HEVIM Eddatr eily.ztha gvedlcpanygd 368 [pPnigEedi nBumh élg%d%atdvas highly
ol i gocl onal cell cultures, each containing

spaitietfioc MY r&@+tiv0P (Idel 14§, Aisamptii @néeliying fianethotdaed cells from
preparation of the cell culture. In addition, aliquots

ofve ©38 waK disdti €o @biicrhtB @DNA hfd séduended BN {alabkalebidfs of heavy
were frozen in vials, as commonly done wth

egﬁdall?%ﬂt%ﬁzﬁgs GPHHHAH %ﬁ} \9@116 s édlﬁ&ﬁl %gglﬁle@fb t#@@ efh\é. ducts of

were tThawed after sone nDn t l's mere cul tured

f 81(% h%catl a%/reﬁglonts t\1)veerf‘;Jl (?llorrll%da %Ihdo segxgr{ o %%lad 8?er|1fi Fi 61##9%8 isa
cel | each cont ai ni n tatl cal

Tﬂ‘@n?i%v‘al LA 4TI AN 33 ohhgtre; fﬁ @M‘Z having
types of oligoclonal cell cultures (i.e. obt ai ned by

i sneedicatasiaplesisaiong gFig01 10T he dPNApiicodig | fop theownrgblgeggion of
by seeding 5 cell per well after thawi ng vials

cthid aitibodgalad mereotsed of deéthenioe tigi spadifip QIBR bagpuahces that, alone or
popul ati on of cells) and both processes lead to the

| ek ichinGmatiom pRfvidldi tgorb®rah be@kéd fUddnbfa@SaRbBARS Bindehg to
human 1gG antlgodles that neutralize 1n vitro HSV-I.

lapparticular, cells that secrete HSV- 1 neutralizing
anti bodi es obtained fromthe latter process were

identifjed in nore than 2 h ocl onal. cel

cul tur S5 a TR SRt s B oy oy St Grgytalizing
i dent i cal in several of these cell cultures the | arge
niftHROAY-SecrpiBRg gally camalievs therdentificapen ef el V1 qnsl VL seduences
directly identify the sequences of such antibodi es by
RiroRGRI goelwhalotedigypl pres\diget lyreanresate d fioes themeyyclonal population of
alternative oligoclonal cell cultures (possibly

0EcoMithg hat bebnf ien@llizeheadibbdieo sudhads G Ss ef efyt protein Edhtaining
fact, not only the sequence of the antibodies can be

' QI%WH T8 EPRs GRARRCIEHbAE T o beleUﬁ oARN ARt IORE HCDR2 and

anti bodi es of interest can be directly purified fo

t ﬁ%ﬁj@ I.{CE?R f’chdflyRE Ya Léa%g) éalﬂeoe u%ggll tanCR/#\Q—IPglgt%Q gh{nﬁal and

expr ess reco roterns, accelera
P ?%n;ﬁ%eﬁéqsoﬁs”&%ﬁ%‘farﬁ LD Rl ag‘?{:q%?%ples
Exanpl es show the nultipl e advantages of the

The methods of the Invention were also used to immortalize primary B cells
obtained from HIV-1, HSV-1 and/or HSV-2 seropositive individuals.

For example, six HSV-1/HIV-1 seropositive individuals was selected
because their plasma showed high titers of IgG antibodies binding HSV-1 proteins
using a commercial ELISA kit (Bouty BEIA HSV-1; cat no. 20921). PBMCs from
these individuals were pooled and immortalized using the same method described

above for the PBMCs obtained from the donor CMV5.

The initial 70 million PBMCs lead to a population of 1.9 million CD22
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met hods of the Invention and significant inprovenents
over the prior art. The appropriate sequence of

W@ edoenss7681, stimul ation, and imortalization SPEPEP2006/069780

provi des particularly useful polyclonal popul ations of
cells that, being isolated opsthe basis of the isotype
but independently fromthe specific antigen-binding
properties of the antibodi es secreted by the can be
uBRstivep AzMencativ g gelkenthpbedl] secretad iap et ef éﬁV-l specific IgG
properties fromthe cells obtained froma single

damtodies suffoadns tobe dierroted. inlthe f@mtnataref et beltl sulofre mioe only
I nvention provide polyclonal, oligoclonal or

MRARRE [N FLIPAPKIL dut AN @in€ahl & Vindt agap foe dset@aneattibodies
and selected using different criteria that are applied

| Re RANZNL IS PIT #8LiBh | ar 16DaSIION nbill ¥R ifisn WHiEh the ¢C
diversity of the antibody repertoire in a subject is
captured by the t hads .of ;the |l nventiondin a ner

R St IS R R e 2 Sk Y e R P AORE |

that secrete antjbodjes at high levels, sujtable for

ext enst i Pelie gl RAFY P;?éicgl,ﬁs V& Bt BT dieef. InNGresBipg assays for
the nore uniformconposition of the resulting o
pulsutifyingotelle fearetingsthe pniphosliesdesg, thenISNoLineutipdizingegtivity, by
for additional selection or sorting of the cells, to
aseeéinpriemsieds wif ddigdelbnal aell coirpiest each paneinind s@atistidatigyp0-100
diversity that is provided by a donor in an unbi ased

NEBIRETmmAHa®RoxNReri the gfé@aﬁlﬁﬁﬁ QF Wild M8l &fueeNh RAditieh, aliquots of
anti-CW and anti HSP6O, if a specific assay is

p . sar : j t .dan
PR QLS oPuRE"dal M, RS PR REeEEr Brorl BEERTRY ¢ronty
of cells can.be |ater used. for qissecting the i ne
rieonuR e ERNPIMEREN yBt SoTRaThG Al gE Hived afir
spectrum of properties. Mreover, it is possible to
dﬁqu'cfnoyth@eﬂﬂ@rfgﬁé v criied fre BTW dayy asciiptipitias pelyelgay cell
at very low cell density for the identification of
noAbet,candl thamtuisésb Girepreparhng thessaintls g otigbdlomal| cell radtursaneach
al so be mai ntai ned and screened in parallel either for
apqitything sahitikficilgitcetlel | cul ture conditions (e.g.

feeder cells, medium growh factors) or for testing a

panel ofe H@V—gﬁgﬁrﬁagté&{ 2s80488ber@Ghiedith 'bgﬁl P& SMWBclonal

for the cells obtained from donor CW5), but " al ways

Skl édl&gesf(gg.hr%bﬁ‘agﬁéd“ui%'{ g‘%lﬁg(?l?tlggft 1280975 0CR)l &1 (Bl Pvgir%g%"obtained

i's appro generating pol'yc

popul ati ops Qf i rtalized antibody-secreting cells . .
tﬁgtse Eeceﬁ%:a%a ot BER e HRlTi RGN RE %‘{q%%ﬁfthe original
annng;t hundreds or thousands of oligoclonal cell
coolyelped papubptionrfoerdls b andrehefieprocgsrgs flead e ther entfgcagion of
series of vials to be frozen, each containing

oligoclonal cell cultures expressing human IgG antibodies that neutralize in vitro
HSV-1.

In particular, cells that secrete HSV-1 neutralizing antibodies obtained from

the latter process were identified in more than 20 of such oligoclonal cell cultures.
Even though the antibodies may prove to be identical in several of these cell

cultures, the large number of positive wells and the possibility to directly identify

the sequences of such antibodies by RT-PCR technology provide means to test
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an aliquot of the population of cells obtained by the
nmet hods of the Invention. In particular, these cells

wa@2m7ies7sonsi dered as a library of anti body- seRPCEEPI0g6/069780

cells that can be thawed and tested as desired, as

shown in the exanpl e maki ng gge of cells obtained from

an HSV-1 seropositive donor, at the scope of anal yzing
nore extensively, or re- analy2|ng t he popul ati on of

i By akgmatens Qiiorlonglgellionliuigs Spasalilyagiomiggt different speeds) for
specificity. Thus the identification and the

phagatyelectom. &f fachmot bdpdhe saquervedif dlse dranbpdigs tdnebadidsntfed and
properties can be achi eved even for targets that were
Néfar &0 5 d e Ghd MON DN MLHbIARBVST)inteRENcHhOBROdirddd$ purified for
chosen or when the popul ations of cells were

Méﬁlé Z&Q/l@r\gltﬁ&u(? rtﬁél nb&i ftJ 9?0%@ sﬁﬁld' 85159&§ tﬁﬁg%@%mant

et al agn a | mrunol
21, Akira t Rev n
prozf-élgs giceiera%l%ﬁle Jﬁiej%_kfe 1on of Iﬂa Bl T ogguna antlbodgeﬁ,o most

19: 1433-8. Anbach A et al. Nbl | munol . 2004, 40:
19784, Azim T and Crawford D. Int J Cancer. 1988,

42: 23-8. Banchereau J and Rousset, F. Adv |nmunol.
1Qaoxclugons 125-262. Bason C et al., Lancet. 2003, 362:
1971-7. Bass H and Darke C, Cell Prolif. 2004,

37: 443THe reéSeltnmssanid N the EahmpleSchewake 200tthle 2@8intages of the
2199-2202. Bernasconi N et al., Blood 2003, 101:

45Q8rA5Bfthe BhRMAEBh af ﬁ@l‘ﬁfl%&@iﬁw&emeﬂs Qv achs Eﬁor art,
Bi oeng. 2003, 84: 439-44. Bi shop GA and Busch

M cr obeg. Lk e6tiaie2008end: o 83eion B Fush. 3h R
Biotecﬁnoﬁglsglae g 8% 88769 K?O% H%oﬁarbs(hgnnm atization
et BkgBE bR ALh g% SRt RPEARIRTCH: b
Met h 1989, 123: 157-165. Borst J et al., Curr Opin

| inthfoPasipgbahe isptyps 7t gndersadgnilyniom; e sORFHEF aBPé"éhbmdlng
2002, 77: 118. Boyd A and Fecondo J, |nmmunol Cell '
Bpiobertit9 88 heaLibadies 165 tedby tiicen, Rantbeaised f@| dtuting @adhodies
102: 956-63. Bradbury A et al., Trends Bi otechnol.

2003ng Aitferehd pobeaftd fdh2 the cells obtained from a single donor, or pools of
donors.

In fact, the methods of the Invention provide polyclonal, oligoclonal or
monoclonal populations of cells that can be screened and selected using different
criteria that are applied in parallel or serially. As shown in Example 2, the diversity
of the antibody repertoire in a subject is captured by the methods of the Invention in
a manner that a large number of viable and proliferating cells that secrete antibodies
at high levels, suitable for extensive screening analysis, is provided. Moreover, the
more uniform composition of the resulting population of cells allows access,
without the need for additional selection or sorting of the cells, to an extremely

wide (if not complete) panel of antibody diversity that is provided by a donor in an

unbiased manner. As shown in the consecutive screening for anti-CMV and anti-
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Bron D et al., PNAS 1984; 81: 3214-7. Butel J,
Carci nogenesi s. 2000; 21: 405-26. Butler M Appl

wort@robi7ed Bi ot echnol . 2005, 68: 283-91. Car set t PCREP2006/069780

Met hods Mol Biol. 2004, 271: 25-35. Carter P, Nat Rev
| munol . 2006, 6: 343-57. Casgali P et al., Science.
1986, 234:476-9. Chanbers R, Curr Opin Chem Biol.
2005, 9:46-50. Chan Met al., J Imunol 1986,
1B5P4 6T a ppeciiin apawis ppfesmed on sen temgke dien@ioiceiafghe donor
17: 780-3. Chardes T et al., FEBS Lett. 1999, 452:
386-t@icel@l’tatberiomrmbrtalizwbtﬂhﬂ)dsulﬁbg pkvpuiati@{)@ﬁcems@ﬁn be later used
297-328. Chen C et al., J Surg Res. 2001, 100: 166-70.
Chg diKeingahe immBiugd Refunet inBicaRhFor ZRBddied Bavdbg Blarge spectrum
Coban Cet al., J Exp Med. 2005, 201: 19-25. Cognasse
Of@£pghcs din ChemLab Med. 2005, 43:22-31. Cole S

al., Ml Cell Bioch 1984, 62: 109- 120 Craxton A et

aI., od 3,10 4464-71. Crott nd._Ah
Sen n%ﬁ%\{g 19 50‘6’251%5‘? g:?ﬂ%(%ner&eo d m eltlse (%e cell cultures

and%cgflt yery [2]7(3(2) | @enzsggéorété %ﬁﬁgﬁ%})}%ﬁ?@ Ié]?ongploNg] antlﬁodles The
Bi ot echnol Bloeng 2003, 20, 84:215-23. Dattamaj undar

Afeselfing|cell quiries sgeribto be mailgaigedand sqreeserl inDparakbigd orither for
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selection amongst hundreds or thousands of oligoclonal cell cultures in an

automated manner, and for generating a series of vials to be frozen, each containing
an aliquot of the population of cells obtained by the methods of the Invention.

In particular, these cells can be considered as a library of antibody-secreting
cells that can be thawed and tested as desired, as shown in the example making use
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populations of cells were immortalized and stored in frozen aliquots.



10

15

20

25

Fearon D and Carroll M Ann Rev | mrun. 2000;
18: 393-422. Fearon K et al., Eur J Imunol 2003, 33:

wQ@imoas2®2. Formal DN et al., Transpl Infect DPGI/ERDOA)69780

3 Suppl 2:31-4. Furebring Cet al., MI Immunol. 2002,
38: 833-40. Gay, NJ et al., BPgt Rev Immunol. 2006, 9
1693-698 Glliland LK et al., Tissue Antigens. 1996,
47 1-20. Gudicelli, V. et al Nucl . Acids Res.
2004, 32: WA35-440. GooddHMERBNGES | pNnas. 2002,

99: 16255-60. CGosselin J et al., J Irmunol. 2005,
1Abellf587al9 & linMiepp &ab Anemnall 2003 12 6Gb-M.cr obi ol . 1999,
37:179-88. Grunberg J et al., Biotechniques. 2003, 34:

9A8&ird B.anBdak&da K, €4t Rdv. ImndudolTnong] 4: 0%1,1. 167: 3324- 8.
Qursel Met al., J Leukoc Biol. 2002, 71: 813-20. Haan

KA?&HC‘?I'TL et‘lalvBE(ﬁéchngplgt% A3 ?@]1@32@ Haab BB, Ml
Cel I Proteonics. 3:7377-83. Haie G et al. , QJ

Nycl L n 66 Hart mann G et
mba%f?gmmnomgﬁﬁgn%& é(ﬁl%’ggﬁ Hart mann G and
rieg A J | 000, 1 944- 5 Hayashi E et
a{*.ﬂ,rf?J T A msiord by 6@2-' C%ﬁ&%fﬁ%%f% é‘é 37 Bet al., J
| munol . 2004, 172: 3268-79. Heinrichs A et al., J
| BanghereandahdBoussen G5 Ady gmnpaol 599 SR 23263 al |,
Nat ure. 2000; 408: 740-5. Henault Met al., 2005 J

| Bnaondl e\t hookst. 220053620097193-9. Hoet R et al ., Nat
Bi ot echnol 2005, 23:344-348. Horenstein AL et al., J

| BRI hndvBLARES (2AFRT 208N 33 UA3-4umre S et al ., PNAS
2003, 100: 10989-94. Hur Det al., Cell Prolif. 2005,

A e 0 G S BP0 v
L L A0y Sl gt 20 ol *pras,

Zgg%chlle (a)nd K/IEE:%}GrevAfv(} Biotechnol Bioeng.2003,84: 439-44.

Bishop GA and Busch LK, Microbes Infect. 2002, 4: 853-7.

Bohm E et al., Biotechnol Bioeng. 2004, 88:699-706.

Bonaros NE et al., Transplantation. 2004, 77: 890-7.

Borrebaeck C et al., PNAS 1988; 85: 3995-9.

Borrebaeck C, J Immunol Meth 1989, 123: 157-165.

Borst J et al., Curr Opin Immunol. 2005, 17: 275-81.

Borth N, Biotechnol Bioeng 2002, 77: 118.

Boyd A and Fecondo J, Immunol Cell Biol. 1988; 66: 159-165.

Bourke E et al., Blood. 2003, 102: 956-63.

Bradbury A et al., Trends Biotechnol. 2003, 21:275-81 and 312-7

Bron D et al., PNAS 1984; 81: 3214-7.

Butel J, Carcinogenesis. 2000; 21: 405-26.

Butler M, Appl Microbiol Biotechnol. 2005, 68:283-91.



James K and Bell G J Immunol Methods. 1987, 100: 5-40.
Jarrin A and Andrieux A, Methods Ml Biol.
wa2e9/086521-8. Jensen LB et al., J I munol MetPOOEP2006/069780
2004, 284: 45-54. Jondal Mand Klein G J Exp Med
1973, 138: 1365-1378. JovelipoF et al., Biotechniques.
1995, 19: 378-82. Jung J et al., J Immunol 2002, 169:
2368-2373. Kandinalla ER et al ., PNAS. 2005, 102:
69ausetiR. Methpds MohBioA 08 SHm2ERS- Clin M crobi ol Rev.
2000, 13: 602-14. Kellermann S and G een L, Curr Opin
BC@IttfarthINBIt Re2 02undB 2069 3: 343-Kérn F et al., Trends
| mmunol . 2005, 26: 477-84. Kilger E et al., EMBOJ .
1896li Petal. 1 386n&. 198628¢486-9al ., Mol Cells. 2005, 20:
17-29. Klinman D et al., PNAS 1996, 93: 2879-2883.

Kthélﬁﬁ&sﬁ Chﬁloﬁﬁ‘Ch'efH@ﬁ%PbOO?r@Aﬂé 5¢: 249-58. Kocher AA
al ., J Heart Lung Transpl. 2003, 22:250-7.Kohler G

a{igal}w& ?c_:glm@urll\bltllégé{)]é{% %§Z%§6 495-497. Koni shi K

1451-6. Kretznmer G

b Ragrman” ARt le N2t osEchsoh 198367 753 og A Annu Rov

| mmunol . 2002, 20: 709-60. Kruger RMet al., J Heart
L&hyyday Besll, FEBJOIRett. 199%,5226380-94f fy E and Sodoyer R,
Hum Anti bodi es. 2005, 14: 33-55. Lal SP et al., Drug
DCatenoutidd ayleth@@0Mpl WieSuilS) 1®: 243-338. Landol fo S et
al ., Pharmacol Ther. 2003, 98: 269-97. Laquerre S et

athen & Vil 9lSurd R88,2002; 108: 1d2780. Lar oche- Trai neau J
et al., HUm Anfib Hydrl d. 1994, 5 165-177. Li H et

oy RAgM SRR RS TR @irmuasiass, 207, 965,93, L) 3
LGB 5 e Algho b At 050005, S35
nggnagseelg e?lal 'Cl\ljn glrllf?nrl rﬂagcl:\}[ed %8(())54 4392% 312645 °8.

Cole S et al., Mol Cell Bioch 1984, 62: 109-120.

Craxton A et al., Blood. 2003, 101: 4464-71.

Crotty S and Ahmed R. Semin Immunol. 2004, 16: 197-203.

Crotty S et al., J Immunol Meth 2004, 286: 111-122,

Damania B, Nat Rev Microbiol. 2004, 2: 656-68.

Danczyk R et al., Biotechnol Bioeng. 2003, 20,84:215-23.

Dattamajumdar AK et al., Immunogenetics. 1996;43:141-51.

Davenport C et al., FEMS Microbiol Immunol. 1992, 4: 335-43.

Dessain SK et al., J Immunol Methods. 2004, 291: 109-22.

Dinnis D and James D, Biotechnol Bioeng. 2005,91: 180-9.

Dunman PM and Nesin M, Curr Opin Pharmacol. 2003, 3: 486-96.

Eaton-Bassiri A et al., Infect Immun. 2004; 72: 7202-11.

Essono S et al., J Immunol Methods. 2003; 279: 251-66.



10

15

20

25

Ma JK et al., Vaccine. 2005, 23: 1814-8. Mancini G et
al ., I'munochem stry. 1965, 2: 235-254. Mancini N et

w@bkeo7/064598 M cr obi ol . 2004, 27: 315-28. McHeyzePET/EP2006/069780

Wllianms L and McHeyzer- WIlliams M Annu Rev | munol .
2005, 23: 487-513. Mezzasonmgh et al., din Chem

2002; 48: 121-30. Morgenthaler Net al., J . din

Endocri nol ogy. 1996, 81: 3155-3161. Ml der A et al
HEKDRAdagnment g}@jﬂag bttp:A/ggewopa. szrrtgrynﬁp/g]@armaceutlgals/eudralex
Chromat ogr Sci. 2002, 40: 343-9.Nenerow Get al., J
VlmbB/pﬂ&%%%a@ﬂﬁdeSl. Ni chol as J, Mbl Pathol . 2000,

53: 222-37. Niedbala Wand Kurpisz M I mmunol Lett.

189ahs 13&:293F LAAund ©ERAl: Wipnd3 Stott D, Hybri doma
1998 17: 299-304. Nisnevitch Mand Firer MA J

ﬁfghﬁwaﬁl NchB%t%ﬁchoﬂﬁ)S 200k 9. 467-80. Nitschke L,
Curr  Qpin Imunol. 2005, 17: 290-7. Norderhaug L et

. t 97 H et al .
SropPaC sy Ages Sindy. 24 H3if 4%,
Virol. 199 67; 703 LV in M crobl oI Rev.
B%Ongietg ABw 4 Tmrang igo(ﬁ éﬁdﬂ%ﬁ‘p@gﬁ H, PNAS 1980,
77:5429-5431. Park CH et al., J Cell Biochem 2004,
oltorthery PNBe. al pAvdneRt InfeshBisBd0Eley SWpPELIB1-F. Phar m
Bi opharm 2005; 59: 389-96. Peng S, Curr Opin | munol.

2Babbridgy/ C e230-Mol FRasmer. 208t 3&1833-4D. | mrunol . 1991;
146: 4325-4332. Potera C, Genetic Eng News. 2005, 25,

18af,avpétladbNet Rév Immunol. 2006, 9 :693-698
http /7w, trellisbio. comfarticle CGEN _051505. pdf ) Poul

g YOS EORgg ) 19300 dons
i Rt hehRieNE AS80Be 3504 347965 el P B et

2Goddium T2 alMePtl\PXsd Szoo% 21625960, T

Gosselin J et al., J Immunol. 2005, 174:1587-93.

Greijer A et al., J Clin Microbiol. 1999, 37:179-88.

Grunberg J et al., Biotechniques. 2003, 34: 968-72.

Gursel I et al., J Immunol. 2001, 167: 3324-8.

Gursel M et al., J Leukoc Biol. 2002, 71: 813-20.

Haan K et al., J Virol. 2001, 75: 3016-20.

Haab BB, Mol Cell Proteomics. 2005, 4: 377-83.

Hale G et al., Q J Nucl Med Mol Imaging. 2004, 48:258-66.

Hartmann G et al., J Immunol 2000; 164: 1617-1624.

Hartmann G and Krieg A, J Immunol. 2000, 164: 944-53,

Hayashi E et al., J Immunol. 2005, 174(11):6639-47.

He B et al., J Immunol. 2004, 172: 3268-79.

Heinrichs A et al., J Immunol Methods. 1995,178: 241-51.



10

15

20

25

Ri ckinson A, Philos Trans R Soc Lond B Biol Sci. 2001,
356: 595-604 Roque AC et al., Biotechnol Prog. 2004,

WQ@00708&8956 Schl atter S et al., Biotechnol ProgPCRBPHN6/069780

21: 122-33.Schlee Met al., J Virol. 2004, 78:
3941-52. Schm dt F, Appl M cpobiol Biotechnol. 2004,
65: 363-72 Schneider P, Curr Opin Immunol. 2005, 17:
282-9. Schoppel K et al., Virology. 1996, 216: 133-45.
SHamayiéf etal., Natoat1200paAAS6740-5004; 232 : 64- 74.
Sorensen H and Mortensen K, J Biotech. 2005, 115:
1i8naad® MSp ek k2005 dtlmathunol Me@emis V006 13001989, 80:
2193-203. Steenbakkers P et al., Hum Anti bod Hybri d.

188e: R 4t a1 166t BiclechbbEBYUITaRK8u43M8.et al ., Ml Biol Rep.
1994, 19: 125-134. Suginmoto Met al., Cancer Res.

ZHQfEnst@fh AB36A 4 Tnmatfhob MRkh Ak, 2003]2’75’@@”11% Met hods.
3, 282: 45-52. akeshlta et al ['mmunol . 2001,

7: 3555- Innunol. 2003, 170:
2%&“5“6 28 4t PR 20T Bk, B 989 b ood. 1004, B4:
T |, brid Hybridom cs. 20083,
ur 7“3}3 8%%@g%0§1%e}a8 ar- 4|§ly_|_| ssue Antigens. 2005,
66 73-82. Thorl ey-Lawson DA, Nat Rev |Inmmunol. 2001,
| Hoye Kzt 8o, J Bigelans Bipays Nethods.20edihal 7-32005, 174:
2132-42. Traggiai E et al., Nat Med 2004, 10:871-875.

THuahg Yanad Eoat JaMethodurp0AhtIdbdo.es. 1997, 8:43-7.
Uevitch R Nat Rev I mmun. 2004, 4: 512-520. Venturi M

etfvéken P ¢t YD HuB AhtiB&MI&s HtkRiohaA. Mendel iga;B. et al ., J
Innunol Met hods. 2002, 271: 77-8. Vi au M and Zoual i M

rhftop R ROk SO0 203 St Se BP0 L S Rt Y
B snd 880} S o LAY @

| mmunol Meth., 2002, 264:19-28 Yamaguchi H et aI PNAS
1{;1317n qup /ng@gu@ @Methods Mol Biol. 1999,96:21-8.

Jensen LB et al., J] Immunol Methods. 2004, 284: 45-54.

Jondal M and Klein G, J Exp Med 1973, 138: 1365-1378.

Jovelin F et al., Biotechniques. 1995, 19: 378-82.

Jung J et al., J] Immunol 2002, 169: 2368-2373.

Kandimalla ER et al., PNAS. 2005, 102: 6925-30.

Keller MA and Stiehm ER, Clin Microbiol Rev. 2000, 13: 602-14.
Kellermann S and Green L, Curr Opin Biotechnol. 2002, 13: 593-7.
Kern F et al., Trends Immunol. 2005, 26: 477-84.

Kilger E et al., EMBO J. 1998, 17: 1700-9.

Kim SJ et al., Mol Cells. 2005, 20: 17-29.

Klinman D et al., PNAS 1996, 93: 2879-2883.

Klinman D, Nat Rev Immunol. 2004; 4: 249-58.

Kocher AA et al., J Heart Lung Transpl. 2003, 22:250-7.



10

15

20

25

Yoon SK et al., Biotechnol Prog. 2004, 20:
1683-8. CLAIMS 1. A nethod for imortalizing a
w@opales7soon of cells that secrete anti bodi es OPCDRE2006/069780
nore specific isotypes conprising the foll ow ng steps:
a) Selecting the population op cells that expresses
anti bodies fromone or nore biological sanples in an
anti gen-i ndependent manner and on the basis of the
eXphlesiand Mistein G.Qkgre 49¢21 10511 &% mar ker; b)
Stinul ating said popul ati on of sel ected ceIIs wi th at
| KasishidK st almJIGeni Viigolag@ht, 82:nl45étd. cul ture conditi ons;
c) Elimnating said stinulating agent fromthe cell
CHkdtuhe:; GO\ pSeViredtifAdBiblehmaprioat §on3efizst i mul at ed
cells that expresses anti bodies of one or nore
| ROEYRCS ol QAN Jog ekl sylpure: €) Exposing said
an

popu ation of selected stinmulated cells to the

rtaI|2| ent I re conditions; f)
E 5% ha nnglil{% murrrlr?ortogﬁljzol zg&ggent fromsaid cell

cyl tur Wh rtali ent is a viral
ﬁﬁ%ﬁffgwfﬁ g?ggé’ﬁt unélffl”m H@@H@%r&gf%gré}i m 1, wherein
said Eopul ation of cells of step laz are human B cells

ahaffy heind Sooynu ¥, ben. ertibediep. 208P2bt: 3609, or CD27. 3.

A nethod of claiml1l or 2, wherein said stinulating
abdriP ¢txal.cPogehistsofoday) 2002 tipphtS1dB-%f a CpG based
ol i gonucl eoti de and a cytokine; b) A conbination of an

ap@itioto Pét a8, PRIrmabEINMMHAMS0B e35epben70f the TNF
receptor famly and a cytokine; And the viral

hald &y EgJ@ gptwgg%s 5pgi ). gy Barr virus. 4. A method

o ny of t ainsg from1lto 3, wherein the

aﬁ%’“'%%#&neaéii% lﬁaﬁs\‘i’#'ﬁﬁﬂ&% eEﬂf?S@?ﬁﬁed by a
net hod of any of cI ai ms An ol i gocl onal
okl Hshalel Bingtienp Bisphxs R%Cem&l@ 1499588? a?&ée%ﬁ by di vi di ng

a population of cells of claim5 in cell cultures
cbnt etiahi RepedYak Asad Salll § A20000, 108s3553f62%5uch cel ls. 7.
A cell culture conprising a popul ation of cells of

CLightw&daD ebal.,d.Imhigos Megiadat 2006, df6: a38aB) cul ture of
claim7. 9. ADNA library conprising DNA sequences
t hak NCRfsuRNMAERSses000l 2908 87,
Lobo E et al., J Pharm Sci. 2004, 93: 2645-68.
Ma JK et al., Vaccine. 2005, 23: 1814-8.
Mancini G et al., Immunochemistry. 1965, 2: 235-254.
Mancini N et al., New Microbiol. 2004, 27: 315-28.
McHeyzer-Williams L. and McHeyzer-Williams M, Annu Rev Immunol. 2005, 23:
487-513.
Mezzasoma L et al., Clin Chem. 2002; 48: 121-30.
Morgenthaler N et al., J. Clin Endocrinology. 1996, 81: 3155-3161.

Mulder A et al., Hum Immunol. 1993; 36: 186-92.

Murray A et al., J Chromatogr Sci. 2002, 40: 343-9.



10

15

20

25

nore specific isotypes, wherein said DNA library is
prepared using nucleic acids isolated froma

w@opales7soon of cells of claim5 or 6. 10. Use PET/BP2006/069780

popul ation of cells of claim5 or 6, of a cell culture
of claim7, of a supernatantogf the claim8, or of a
DNA library of claim9 for identifying and producing a
nonocl onal anti body having the desired antigen-bi nding
S DEFIEOL) Ahrldy 67 11581 SYPEEPSRet i vi Ly, 11, Use of
cell cultures of a population of cells of claim5 or
6Niabblaa Jclelol Pathbk 206D, 68: 212a8'm 7, of a supernat ant of
the claim8, or of a DNA library of claim9 that are
oNicibiadv fah@ Kuapiti PR dyink@er edti. 1993,8)598- yoevi ded by an
i ndi vi dual for deternining the features of the

| RRLBREWRRE StdC, 11 { RRROME &G (ANaut ol ogous or

heterologous antlge a virus, a bacteri al ceII a

i n)éslngw acua an?%llrer ]\/ﬁA,tJ IFlogl{em B1 CI M%:tho%s 8 %19UCI Z] 0

dehth y|ng an

al_ant i baqdy hayi e e ired anti gen- blndl ng
nﬁ&%? FE1 éﬁﬂPgFmBWBrggg%&H'%%%'vity, wherein said
kit conprises a population of cells of claim5 or 6, a
chprdethaug by & abfJ gﬁ@umlﬂe@@mé%%a%ﬁﬁ &f the claim 8,
or a DNAlibrary of claim9. 13. A nethod for
pObdilet aig Call Gedlif. 2003 36:e1X1H#L. secretes a nonocl onal
anti body having a desired anti gen-binding specificity,
apdlipM bi 0], 90iikr! 1998t 67 i7Hy-100npri sing the fol I ow ng
steps: a) Dividing a popul ation of cells of claim5 or

ARGk b, éﬁhﬁ\%ﬁobﬁl Bl ge0o! yicel | cultures each

ontalnln or nore cefl b Screenlng t he

S r n t r detecting those

@ﬁ? ﬂiﬁﬁggﬁiégQ§§€F§gﬁbgﬂzgﬁﬁé?speC|f|C|ty and/ or
b|oIo ical activity; c) Dividing the cell cultures

CY e Gl Hedfean OBoD 1S BERH o Ly and) or

blologlcal activity in cell cultures or popul ations;
dPavikep danidiiglsy ebsEyrd) Prand Riephaom. 3#ISd52:63189-%ul t ur es
until one or nore cell cultures, each secreting a
mparecs, anat Oplit inroeho IO 7. 2Be-6desi red ant i gen- bi ndi ng
specificity, and/or biological activity in the cel

SHEQENRE &N, ] BhRuh0l df18446: 1805 A38t hod for producing
a cell culture that secretes a nonocl onal antibody
Potera C, Genetic Eng News. 2005, 25, 10  (available at
http://www trellisbio.com/article_ GEN_051505.pdf)
Poul MA et al., Immunotechnology. 1995, 1: 189-96.
Radons J et al., J] Immunol Methods. 2005, 303: 135-41.
Raff H et al., J Exp Med. 1988, 168: 905-17.
Ranjan D et al., Cell Biochem Funct. 2006, 24: 147-152.
Reinhardt B et al., J Virol Methods. 2003, 109: 1-9.
Rickinson A, Philos Trans R Soc Lond B Biol Sci. 2001, 356: 595-604

Roque AC et al., Biotechnol Prog. 2004, 20: 639-5

Schlatter S et al., Biotechnol Prog. 2005, 21: 122-33.



10

15

20

25

W®e00ee68788) t he super nat ant of cell

having a desired antigen-binding specificity and/or
bi ol ogi cal activity conprising the follow ng steps:a)

mul tiple popul ations of claim6 for detecting one or
nore that secrete anti bodi esohaving the desired
antigen specificity and/or biological activity; b)
Det erm ni ng the sequence of the antibody secreted by
edgiHeoM Gttﬁga Ic&rpl-@a@‘t,dﬁeé%lh%&- show said activity in
the supernatant; c) Isolating the cell cultures
sBdmeidi RgA pplivicoddidBibteamtdl B, badioBg2such activity.
15. A method for producing a nonocl onal anti body

COthpeidet ROCw@ )OpEx pamdhag2605% efi 282w t ure produced by a
met hod according to claim 13 or 14; and b) Purifying

t aky; ' P hes super nat ant of said
§ﬁoﬁ£§&% kona Vlngi.%g&??rg%’% hri @M 43hes sup

ce ul ture. od of any of the clains from

131645 AHpLEhn Gnsesis ed, ant i genbi ndi ng

ecrficity an bléﬁbglca activity is directed to

a_human, nma l'ian, yiral cter| l.ant, parasite,
orgfahiee H %%&F@%ﬁi% Jﬁ?i@@ﬁ&@%ﬁm&ﬁ-@ggﬂ NG <110>
R bovax Bi otechnologies S .A . <120> METHODS FOR
oBmesk M @l 1 MyeR VAol 2800, ANTRBOPYOBECRETI NG CELLS <130>
PAF03- WO <150> PCT / EP2005 / 056871 <151> 2005-12-16
<36G6nbakliers PAD 2], HdtmamMidtibod dtybiridn 1 W334<BIOB/3L <211> 24
<212> DNA <213> Artificial <220> <223> CpG
OB feBiaRe€ Plet dB, MAPBR1 Rep. 1994, 19: 125-134.

Sugimoto M et al., Cancer Res. 2004, 64: 3361-4.

Sun L et al., J] Immunol Methods. 2003, 282: 45-52.

Takeshita F et al., J Immunol. 2001, 167: 3555-8.

Tangye S et al., J Immunol. 2003, 170: 261-9.

Tanner JE and Menezes J, Blood. 1994, 84: 3956-64.

Thomas TM et al., Hybrid Hybridomics. 2003, 22: 47-53.

Thomsen M et al., Tissue Antigens. 2005, 66: 73-82.

Thorley-Lawson DA, Nat Rev Immunol. 2001, 1(1):75-82.

Torres M et al., J Immunol. 2005, 174: 2132-42.

Traggiai E et al., Nat Med 2004, 10:871-875.

Tsuchiyama L et al., Hum Antibodies. 1997, 8:43-7.

Ulevitch R, Nat Rev Immun. 2004, 4: 512-520.

Venturi M et al., J Mol Biol 2002, 315:1-8

Verdoliva A et al., J Immunol Methods. 2002, 271: 77-8.

Viau M and Zouali M, Clin Immunol. 2005, 114: 17-26.

Wallis R et al., J Clin Invest 1989, 84: 214-219.

cul tures obPEI/RPTHOEY69780



tcgtcgtttt gtcgttttgt cgtt 24 <210> 2 <211> 528 <212>
DNA <213> Hono sapi ens <400> 2 at ggggtcaa ccgccat cct
W@ men68T68 ¢ ctggctgttc tccaaggagt ctgtgccgag 6BCT/EP2006/069780

gt gcagctgg tgcagtctgg ggcagaggtg aaaaagcccg gggagtctct
gaagatctcc 120 tgtaagggtt ctggatacac ctttgacagc
tactggatcg gctgggtgcg ccagatgccc 180 gggaaaggcc

t ggagt ggat ggatcatc tatcctgqgtg actctgatac cagatacagc
2%%%&3-&@8 @%@bd@gﬁg]ﬂi@%%gat ctca gccgacaagt

ccat cagcac cgcctctttg 300 cagtggagca gcct gagggc
cWendeleldosey doay adukenat. g0 fad7@B4at acat ac 360
cccggaccga atagtggcta cgactacttt gagtactggg gccagggaac
CWrgele¢alad of 20, Mintrh@al 04gh. CXD0E CRRICER28ggcccat cg
gtcttcccecc tggcaccctc ctccaagagc 480acctct gggg

9¢3H39GH9H &SI IB9aEA0g¢ I PIbEpAgpH@RCt acttc 528 <210> 3
<211>7176 <212> PRT <213> Hono sapiens <400> 3 Met Gy

?{90;{@{( e'%‘laﬁ, éljo?echr%'i P?‘Iog 2l081t|, éf)elf6é3€§ Ala Val Leu Gn
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1510 15 Val Cys Ala Gu Val Gn Leu Val Gn Ser Ay
Ala Ju Val Lys Lys 20 25 30 Pro Gy GQu Ser Leu Lys H

we@28e0682§% Lys Ay Ser Ay Tyr Thr Phe 35 40 4BCHEP208£069780

Tyr Trp He Ay Trp Val Arg G n Met Pro Ay Lys Qy
Leu 50 55 60 Gu Trp Met Gyokle He Tyr Pro Gy Asp
Ser Asp Thr Arg Tyr Ser 65 70 75 80 Pro Ser Phe G n
Gy @n Val Thr He Ser Ala Asp Lys Ser He Ser 85 90
95 Thr Ala Ser Leu G n Trp E%M%e Leu Arg Ala Ser Asp
Thr Al a Met 100105HOT Cys Ala Arg Hi s Thr
Tyr Pro Gy Pro Asn Ser Gly Tyr Asp 115 120 125 Tyr
Phe Gu Tyr Trp Ay Gn Gy Thr Leu Val Thr Val Ser

T b At A7 A o B T S s
ror priereind9orsEe LaRs ity Be B ul et S<213>
I;lg;-rg>s%pl §€3§<£1%g§fréopsu zrltl(;rny gf (?;:rlls tfll eEBX];();I'egSCS antlﬁézcilles from one or
more biological samples in an antigen-independent manner and on the
basis of the expression of at least a cell surface marker;
b) Stimulating said population of selected cells with at least a stimulating
agent in cell culture conditions;
c) Eliminating said stimulating agent from the cell culture;
d) Selecting the population of stimulated cells that expresses antibodies of
one or more isotypes from said cell culture;
e) Exposing said population of selected and stimulated cells to the
immortalizing agent in cell culture conditions;

f) Eliminating said immortalizing agent from said cell culture;

Wherein the immortalizing agent is a viral immortalizing agent.

2. A method of claim 1, wherein said population of cells of step (a) are human

B cells and the cell surface marker is CD22, CD19, or CD27.

3. A method of claim 1 or 2, wherein said stimulating agent is chosen from:
a) A combination of a CpG-based oligonucleotide and a cytokine;
b) A combination of an agonist of a cell membrane receptor of the TNF
receptor family and a cytokine;

And the viral immortalizing agent is Epstein-Barr virus.
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<213> Hono sapiens <400> 5 lie lie Tyr Pro Ay Asp Ser
Asp Thr Arg Tyr Ser Pro Ser Phe Gn 1 5 10 15 dv

WE20m6658<211> 15 <212> PRT <213> Honb sapi ensPHAP2006069780

H's Thr Tyr Pro Ay Pro Asn Ser Ay Tyr Asp Tyr Phe
Gu Tyr 1 5 10 15 <210> 7 <233> 423 <212> DNA <213>
Hono sapi ens <400> 7 ttcctcctgc tactctggcet cccagatacc
accggagaaa ttgtgttgac acagtctcca 60 gccaccct gt

ctttgt tcc, a aa cac ctc t caga

%0 ?t&%%ta%%?F‘ %39& t%@lsi;éma ti&%i*t IF833E s gRHMSB0REt con
aggc cC ctcctcatc at gcat ccaacagggc
cactgg% ﬁ%’%‘%@%@%ﬁdEG38gaﬁﬁagag t gggt ct ggg 240
acagacttca ctctcaccat cagcagccta gagcctgaag attttgcagt
ttattactgt 300 cagctgcgtc gagggacgtt cggccaaggg

P oot p RRL SE R BBy D Mg 2 AR R R Bo L vt

6. An oligoclonal or monoclonal population of cells obtained by dividing a
population of cells of claim 5 in cell cultures containing statistically 20 or

less of such cells.

7. A cell culture comprising a population of cells of claim 5 or 6.
8. The supernatant of a cell culture of claim 7.
9. A DNA library comprising DNA sequences that encode antibodies of one or

more specific isotypes, wherein said DNA library is prepared using nucleic

acids isolated from a population of cells of claim 5 or 6.

10.  Use of a population of cells of claim 5 or 6, of a cell culture of claim 7, of a
supernatant of the claim 8, or of a DNA library of claim 9 for identifying
and producing a monoclonal antibody having the desired antigen-binding

specificity and/or biological activity.

11.  Use of cell cultures of a population of cells of claim 5 or 6, of a cell culture
of claim 7, of a supernatant of the claim 8, or of a DNA library of claim 9
that are obtained from antibody-secreting cells provided by an individual for

determining the features of the isotype-specific, immune response to an
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420gtt 423 <210> 8 <211> 141 <212> PRT <213> Honpo
sapi ens <400> 8 Phe Leu Leu Leu Leu Trp Leu Pro Asp

wakoo7/ob875§3y Gu lie Val Leu 1 5 10 15 Thr Q nPGEEPINE069780

Ala Thr Leu Ser Leu Ser Pro Gy Gu Arg Val Thr 20 25

30 Leu Ser Cys Arg Ala Ser Gbp Ser Val Tyr Asn Tyr Leu

Ala Trp Tyr 35 40 45 Gn An Lys Pro Ay Gn Ala Pro

Arg Leu Leu He Tyr Asp Ala Ser 50 55 60 Asn Arg Ala
Phe Ser

Thr Ser G r 65.
70 75 Bubleieisadr eftectihot e, ShutSh, Begfeell ¥ b, o
G u Asp Phe a 85 90 95 Va Cys Gn Leu Arg

Ar g G@a gh’e‘)févc&%flﬁﬂtj élﬁﬁl?( li‘ifi 100 105 H O Val

Gu He Lys Arg Thr Val Ala Ala Pro Ser Val Phe H e

Phe Pro 115 120 125 Pro Ser Asp Gu G n Leu Lys Ser

% Igéséllt %%5@%%18%30 gigrgg&égg <a2]ﬁ1%?10<910na?llantlbogiy 23.%’12ng the
desired antigen-binding specificity and/or biological activity, wherein said

kit comprises a population of cells of claim 5 or 6, a cell culture of claim 7,

a supernatant of the claim 8, or a DNA library of claim 9.

13. A method for producing a cell culture that secretes a monoclonal antibody
having a desired antigen-binding specificity, and/or biological activity
comprising the following steps:

a) Dividing a population of cells of claim 5 or a cell culture of claim 6 in
cell cultures each containing 50 or more cells;

b) Screening the supernatant of said cell cultures for detecting those
showing the desired antigen-binding specificity and/or biological
activity;

c) Dividing the cell cultures showing the desired antigen specificity and/or
biological activity in cell cultures or populations;

d) Repeating steps (b) and (c) on said cell cultures until one or more cell
cultures, each secreting a monoclonal antibody having the desired
antigen-binding specificity, and/or biological activity in the cell

supernatant, are isolated.

14. A method for producing a cell culture that secretes a monoclonal antibody
having a desired antigen-binding specificity and/or biological activity

comprising the following steps:



Arg Ala Ser A n Ser Val Tyr Asn Tyr Leu Ala 1 5 10

<210> 10 <211> 7<212> PRT <213> Honop sapi ens <400> 10
WA 7MbEASSer Asn Arg Ala Thr 1 5 <210> 11 <211PCBEERDA&Z069780

PRT <213> Hono sapiens <400> 11 G n Leu Arg Arg Gy

Thr 99

a) Screening the supernatant of cell cultures obtained by multiple
populations of claim 6 for detecting one or more that secrete antibodies
having the desired antigen specificity and/or biological activity;

b) Determining the sequence of the antibody secreted by each of the cell

5 cultures that show said activity in the supernatant;

c) Isolating the cell cultures secreting a monoclonal antibody having such

activity.
15. A method for producing a monoclonal antibody comprising:
10 a) Expanding a cell culture produced by a method according to claim 13 or
14; and

b) Purifying the monoclonal antibody from the supernatant of said cell

culture.

15 16. A method of any of the claims from 13 to 15, wherein the desired antigen-
binding specificity and/or biological activity is directed to a human,

mammalian, viral, bacterial, plant, parasite, organic, or inorganic antigen.



