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MONOCLONAL ANTI BODY PRODUCTI ON BY EBV TRANSFORVATI ON

OF B CELLS Al docunents cited herein are incorporated
whyomef@rence in their entirety. TECHN CAL Fl BROI/IB2064/001071

i nvention relates to nonocl onal antibodies, to a

met hod for preparing imortalised nenory B cells, to a
MO HSINAD pé\l‘fSlFIB@é}Sf RYODUGITON BY @@%MN?FMWN OF B CELLS

- All ®BRARit0d hePdiPEH GlcBoRelD ?%éremlm @Bk bRedy. With a

desired antigen specCificity and to the use of
TECGHNICAIdFEES.Ipr oduced by said |rmortal i sed nenory B

This II’IQJCHUOIL rlﬁ%ﬁjcor}}{oerﬁgfogﬂ %E, tt(') %orlﬁ*%;aﬂhg In%quortalised memory B

I’TDHOC
cellSe%?o@P for prepering Worﬁabseﬁ @reamthcsﬂsacaﬂ?éﬂh éﬂpfpéwcmg a monoclonal

antilRiE R;@Iﬂﬂ agdeasmo Eﬁt b %gaclﬁ&kgr%dn&m{ey ufd 68 Iaht%oe@@qgka&@c&f by said

{
i e PR G i Sy PO PP Y ARG b flgh moroclonl
antibedive e ocutbedimespite atentonsylds onem¢tBARS) preprring. immortalised human
memglg 1 kel (ﬁﬁ%féddf'ﬂ?%&né‘ E&HE’J@D%Q gﬂepi%g f&eJnQerct%W particularly

he success | n_generating nmurine nonocl onal

wherg pifip b&@?t@é}s r388Y 15 oS t ¥R FACTIE | TSTRITRRY SKUIrQRt {(VeRPgirghy Further
emb@fimar drgéneriteid balbat ed B cell blasts with a nurine

nyelona cell line followed by selection of stable

ACERS pduci ng hybrids (Kohler & MIstein 1975).

FR2817875 escribes a nodified version of this
The HpessHRECOFHEE SUHPS B rplArEpadigs restondhe efficips) ﬁ%%?&fymesfuswn of
antigau-&tirhuigted Bkell dbldisfigr € mivrias enyblyma b Nins felinkd Gy selection of stable

anubﬁgg faréa}c §1¥ t(%@ﬂ@ﬁ% l\és}lli%{xtl 95’? 5? eﬁ’RZ-gli]ﬁW? dgs%hines%o[%&hﬁed version of

romt een
this nrhfecqi Mheredqmor ip m%tlwlm,rﬁglyawb@cg@q 2ty indippd foedifiEreptiats by a non-

specfﬂb astt@magr@sthhana a@%oﬁge b Bﬁ%ll%lafsﬂd Szha@'be Raxeh RSMSthdd¥cen or lymph
C in the

node G 1l B0 B RS e Ry MR PRl S AR 1 fk of bl
fuspr@tr@rsmaBbampeMd thisappEBYY mh@shubeemfstﬁsed to inmortalize

human (and primate) B cells producing specific
As amgiteriptivk gproadihte nEBVgiethn dntibadied Eesteid BeurVitve EB W) has been used to

1mm<§f%‘ﬁ§er l@lmaﬂ%ﬂd‘ rﬁﬂa’teg @Sceﬁésﬁl%@uc]r% %e&lﬁoﬁﬁmmﬁ%so?heKE]%%?rZethod has been

initz et initz et al
descrfs e 18P ARy whedb ARbovogF. RELCNBE 4ot g feinit ot al
1980SKerburt & IEIdexﬁll%ll%ﬂdgldIaWZd\/&QXﬂjl1&561985)11 1B8x; esikinitake al. 1984;

Lanzémq @SB)Z %dcehy ?IJC rlllfm%glttilggd E‘f/ in@ecg&vwﬁﬁ %Bg]r %\AA #cﬁmﬁ%glgﬁe% Jecretlng

I C ant I'es are se
spem@@ eagltlhqﬁiesr @rq uqe}eéte@mt’fh@ enpgthodp depst notg reﬁ@ee Emyigenic boost, since EBV
immdrATEs tadb 1268y Rtk B e&lsl AGwiveTak: &va;laéea mdkDIRME bevefal Bmitations,

e Ry ¢ gﬁﬂeaas,ﬁﬂ%nrﬁ%?ﬁ%@# S b oM o S POl g noralied B

cvua,etflff Bloivegneyth gfite EBY- i ispme ates, ded aBitpd) Ipsyduttive. FBEIH7764 describes a

thedf §ale@h@Bdwil RreSGTBe EBTERmor@M-ARENSRS transfecting EBV
e %ﬁ)trl or%etlugl?i9977%4 < crib gla mgt hoS ?ﬁsfmr%%gr oii/rllsnectmg

g
infeclef 3 "aﬁ% EhichTe oPYR HNALBYS FIRiS? tiafiF S teapiiy 1o grow i emi-solid
medi< anipivigsdw p iosia Redhes tratn gndEBMe] WOS64 8eB9Bleseibtssthavutehof GM-CSF and

IL-3 %Csrtlrn\ﬁ?atteetﬂe Ca1dCorant od};]l'l])gl% ?c%gf]':% 13(381% Ltlgfz? (%%%9%2%(5%&1% overcome

abi grow in se
the pwélset%cféa‘e Iprogyction o8 antipgding beinagmeirgSH8s2. d@@’tewrb 358 9§ not solve

the pktﬁ;&npfof (B @ﬁileﬁé}doﬂ knrortaizgtoh Meb &tr@urkREt fhedeC@SBle@E some authors

carric Pl e Pf SiieB o ir Bt e EPSHTGR SS?S?t?‘ﬁ%ﬁoﬁﬁsr%gsfor instance

biotintylatedn scdttily antigegs EBNAR e HaWeRaS)., Othleiss ppessd bt fiswdny ef the EBV-
immortalised cells with mouse myelomas or human-mouse heteromyelomas to exploit the higher

growth rate and Ig secretion of the hybrids (Kozbor er al. 1982; Bron ef al. 1984; Thompson et al.
-1-
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the problemof [ow efficiency of imortalization. To
ci rcunvent these problens sone authors carried out an
weposoisent for antigen-specific B cells bef oreCEBZ004/001071
imortalization using for instance biotinylated
soluble antigens (Casali et al. 1986). O hers proposed
1986}, h&lﬁlyﬂhﬂtﬁe olfonitnp efficBheyaroldital ihngede it debl-datitdd grputk eactors such as
thioreﬁXmH ave een nh%?gl?a %bq% thile(if@grgéye%l ?@@%)% gut%«ﬁ%?%}hltst HaQ/e neither

etlon

been ecr(xﬁsz@%noevtlwed evoighy, tthayw aélfhoast In wgéuslonrhléwpslbﬁhe EBV method has
in phoirt® &Bine Q@hta%est hathad hRerC | BRddGede fobdaGie RE Yith€ O cBRiency of

I ncrease | - deri ved growth factors such as
mmphHREi i%ve been made in a publication (vaer sen

et al 1993) but these results hav I ther be
Anotheg ity hoB Yrrtiondes by Ofwlefeﬁégﬁaﬁ@m&m@ﬁ@?@mﬁ%m making
humag @ Glusi-Hite, mahdchaaightibddies BBMmeetyhied chhsuginggpeiineigpleering. These
1nclu? e h %%{18'9&5&11 rkn‘é aHt‘?D%d@ Gk 1@&@%@%@ g&bkaﬁi%?ﬁ‘&ﬁ hgxfarll':é"&' different

I Cl ency 0 | mor t a ’i'zation and clonin
compae@as @wi fsyrredistioRY heridodashisinene @ﬁ@l%%ﬂ@tﬁ én |n§°et Ha‘tsgemc for

humag!| lg %dﬂ @Lhé V&n@ﬂxﬁfu@ﬁ’? hes lftfﬁﬁtuﬁl’dﬁl tﬁ&e hiitemative rappraiiss 1si doe reviewed

here %ﬂc& IFI 8%t cf ﬁ&t?y r.FLeg%rg tc? ﬁ\c |p%%’§n )hven %nrm rcl’lwg‘é ! hi% %u\g%thgc%gsel&érﬁlg some
limitagints bo@Fwsmethdrs. Hompritation ob favging intoeiles! ﬁl?ttbmhpﬁ isr e fabadous and
mcor&bfletgblfoge%l[n%nkarEiQMnﬁB@de)Ilb@ﬁgs &f@seﬁf Qﬁlﬂ%la’s&ﬂcﬁbﬁtmre and can therefore

be uspd By SRR PRI GET G PP i G S By osdrfeemtbodics of
low affiditgr Bibtaries @fectel e atigarmiated\Becedlp precatthed fors mdicular specificity,
but db %W[ Eﬁéﬁgvehtﬁé %m?ﬂnQC@H g, ngdéx{degfe'hl:r)ﬂli fheYAMibb@ed & have lower

I nvent . 1t 1s worth considerin % ¢
afiniiofee (19 1AIBER TROMANET PEFESE Hhe CHEHE. SR FAPIGn T Mhpsct of this
technHIldgy ne veentslienah camtakdpe kew-heusa chinbo effioidstlaintnunized against an

antlgefn gfo 0%8106 {(es%ééiaﬂ P%‘r‘lgsel’s a%ﬂ&? qh@%& l%gtd%ls sjlxptgxﬁ es ?s with gle classical

ased repertoi
murm@s?é’bﬂ@o@as@h@@bgﬁaﬁle|hb’é*@§¥0®b@éh¢ ﬁréibpqhé%arag%l?cﬁ%itm i S@‘?ﬂliﬁ other than

humaf! O’F&@Jfé‘r@ Ghedd kle@RAS are leﬂl sulxtﬁﬂg td Proditfei AEBHIRS vafh th©haracteristics of
S sel ecte

rari r om ant|
thosec%rf"h Cé%bt}’@n?ouﬁgﬁe af BIPYS’:Q ]tF p“%cﬁe IJ|% Iésfemiﬂls pipplies to the
antibally megpongr esBmMes naltt@gwugqlmhmg HWVlbe ;famrrflngncalnd@ species that cause

malaRe e fuﬁ% dn¥ (lP%gz B;Qrma'ﬁdn%? dp&sud-Ratanhan §va|le(? W maaf Tﬁépﬁ]t'ltfsyB and C
for th antl han t Ose esen

viruses MY TP 8 AR A ) By St 9§®yﬁﬁ§§ applies

to anﬁiﬁﬁm rdspdfsésed . enlifona@ntal ﬂktgehshgnmmmd -mpilsgic patieniseto tumour antigens
gener% (ﬁin%lgﬂ%l Ib)éarI i n%sealgd %gs@fﬁ QI?& of¥in Qtﬁeh&%th%tﬂo%ﬁur&%iseases.

especi a n anti gen)
e shar Wt
There Xﬁﬁw@im a nee%sfo n,el%ﬁm&?m% h§§ ai;é:i&%% a('ﬁf?x:ﬁg%% ?fé) Slcgcg({mi antibodies that
have é@h é@@oéfd 1 ﬂaeaom@tﬂﬂ@sﬂmﬁ ERMENPAASPRES%aNn. Therefore
these nethods are not suitable to produce anti bodies
DISOMO%HE@FCHIEEWENTB@NCS of those produced in the

While the lpfesch %nvel%t ony1§¢’ hi&ls Qeéﬁ%l em%%% nés %%enum%ﬁ %%E&ﬁ&on TRl odies are

response to
produpwb Ithqdqaqhglqﬂs\ﬂescﬂbed hmn @) n@ém)bmmﬁ dprepreest mﬁealilma:a@s@ used for

any sﬁ@ie@?dr@vhicﬂ i 8BRRS& b BrdiadchRREUMI altibshiaFiciBhei | ari ae
and P.oval e), human hepatltls B and C viruses, Measles

The i¥dehtich is Bk @n Vil di&o@eﬁﬂfthat(zf Py é?{'ihaﬁﬁ hag §$tlv\é@r sh@ﬂ assﬁﬁ} sequences)

Fields et al. 1996). aso es to
mha%%s&a ridedency ErREY d‘ﬁ‘}?é?ﬁ% igption Pt a% ﬁ@m@%r@r tf%taO%‘fzed cells. This
1ncreaaéd effigbiy péréseitt 8 quintunt (baP that Mnltds GeSB Y emnbiqueentlitibie for the rapid
1solat1on %Pfﬂéﬁe b &4 e%rggf }Pugqtaln %m%ﬁcéoalnpanﬁgoﬁe%l ﬁto?ﬁt'ie{% lélg %tr%ﬁgft%i]{eox?fiéh no need
a need for an efficient nmetBed of production of hunman
nonocl onal anti bodi es that have been selected in the
course of the natural immune response.
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DI SCLOSURE OF THE | NVENTI ON Wil e the present

invention is illustrated by enbodi nents where hunman
womaorenal anti bodi es are produced, the technPrEE004/001071

descri bed herein are not so limted. The present

i nvention can be used for any species for which it is

for %E&Iﬁ&%ﬁzﬁln&aﬁﬂﬂt@ BBAsd. Onalibaaisi Bedisescel fi@h el yhysiological
t he, di.scover

e invention is ase
o RPU R auaed oY TRt R i obnien gy antieen. The
metigndHiatherre hetiefidriyoiseily podduiBvitibeditsrazainit zatigeois datednipnts that are
3pec§¢cgmf ?&o%@s\éd'lﬂ”{% URhdad § ol |sy%temThTh%sé H&fu@@%@tﬁrahzmg antibodies to

I'ci en resents a quantum | eap that nekes t q 0
R RSB RA S Ab P88, U PAEHCE: (ST A0 g a5 alo-antigens that
are padt @ Encintirey Spafoi d MR pivernindieidoal Al heanit itaadireso fided fortiivease models
to be crnntecy or fe 1p %&ﬁu‘%ﬁzragorbw}th Pm%le@ g ex?{) Tg@ %ﬁ b[)éhgs of the current invention are

Ies are selecte

c

alSOff\aléiahh\trm <phya§m@|n@@ffemqst-ﬁramﬁlmb@ﬁ$€fa@ﬁ@s whepi e?@ﬁf?@ﬁﬁ o B cells) and

explof bIMk AlveRith YerBatddiRihe ¢AMcE b hithiinRnuP8 kG (afnity maturation).
antigen. The nethod is therefore particularly useful

Thut, OchP EREMGE ;ﬁ&‘\tlﬁ@qu‘e;e %Zz@gafhéﬂﬁd ﬁ[“tpl‘daiﬁﬂhg iHRbeAddNRMS B memory

at are specifical |sed
lymglgpgw@wrﬁmgg@ R e B b BTG g cin Bar
virnp gENOgiarse anrstnanti Hodydsnal 8 calllwn‘gamnsﬁfhet matbod permits extremely high
eﬁcﬁg#ﬁg{gﬁ)mﬁ%g%ﬂﬂg i‘ngtetf}ﬁe and al -antigens that are part

e nmenory repert0|re of a given individual. There

In alﬁt?rthfepe?sgagctc AE m@&xttlgl? ﬁl%wdgs’l:] rgétﬁ %\Jgg\%ﬂgsa Jl&he%? aﬁ: nfr88sed human

ens,
B mameissaplesyieicapahls Qredries Pﬂ%m RO %ﬂt%de‘@Fh g desired antigen

spedMti@ bofpRGh&Hie B@psEt | ve post -t xansl ati onal

nodi fi cati ons when expressed_in B cells)_and exlﬁl oi_t
@I [rapsfuminasgoniayongs e N e

LipHéBRes VES PR3 Gt Baf Tirid (BB VIVRLthe prédeast)af a bhiyslpndl Beell activator;
I nvention provides inter alja a ngt ho%g[ or producing
Phﬁ?fﬁ“éﬂglﬂ%ee‘aﬂtﬁ‘i?r?ﬁ??“@%%ﬁ‘gﬁy%ﬂ et 8¢ conpri sing

i) Soblif Eg)ar%rﬁcfr@ﬂs%ﬁﬂﬁﬂbm rﬂghhgﬁnyxlgpmﬁ@ EMnd MFRIOEH:Qficing a

usi ng steln ga r Vi r%J1 resence of a
hﬁ@ﬁywwéqna@ne qdy haipg 5@%}# e‘hsé’f’ﬂg permits
ext rerrell)j/ gh effici enc transf 0{?ma£l| on for tgz@gi rst th
Thegmpeliods §{banF PR BFve R Py Beenype p Rl5BR BB RN Hdgnppocyte with up
to 10(!% bﬂidleﬁ@[ ERVathichmngd® allehaesthataroduommputralzirgdels hativadies specific
for meas & % nat:h F&%{X\%{g %%{%ggllatec 956 IEJI%QL{& 'hﬂrgaﬁ’g t@éﬂﬁ@@oxmd Toxoplasma

esired antli
goné}pm aﬂlp@ﬁgws h@mﬂpﬂen grodgeed Heing t@p@m@ﬁm(lrg heimofrs FBVritangformed B
cell 3loRQPHAt LR @éLttﬁl@ﬂﬂgngG%ﬁEddﬁds rsgecqrc foOMS ISRISNGrodfvirus (CoV) have

also?tﬁgk{/)orcgﬁ%hﬁ V&lle gﬁ”é’ e thz\gl tfiyg}% %;lel %b@eﬁafasfcned $d used for the

prodactidnadtiibpdies adpinstcamg epvicifigity thet igpresent ia tlep yienan seaaty rersrtoire.
antigen specificity; and (iii) isolating an

Thei swident ebekgece hiiFARS Bnrisidiiy (himaphoeytiendkdnel dafhabn @ number of

comgaesp &99&5%&@96 %ﬁéﬁp %Quﬁ&@@& LN suditdeROgNs Mﬂr@&aﬂﬁﬁ‘e It has since

esl red specificity. The net hods of .
been ﬁw‘@ﬁr?r%ﬁwhﬁ\?esyaq*rp@adw%rbm Bel t¥ed &ﬁ@nm}%z‘)%ﬁww 2003;
KsiBelt #DpR0oY bed Mbthbdsup ddtest hdOHuetdd wh®dmdytections caused by it are required.
EBV-transforned B cell clones that produce

In a%@éﬂérfe@'abpkbﬂq the gﬁ/eﬂtﬁﬁd fﬁ’@@ﬂé@% oS fid ﬁod&fngm&ﬁﬁﬂe eBinvtidrtatised human

at_.cause
B R RSB RET E Vo b ACHE YORUr T hng i Pl SERES for the saRs
viruhavepireerthpstegdwéed using this procedure. Furthernore,
EBV-transforned B cell clones that produce
neutralizing 1gG anti bodi es specific for the SARS
coronavirus (CoV) have -3



10

15

20

25

30

35

al so been produced. It will be appreciated that the

nmet hod can be transferred and used for the production
w@tooanrdendi es agai nst any specificity that i SPEI/EReM001071

in the human nenory repertoire. The sudden energence

of SARS in 2002 in China caused hundreds of deaths in

@2 %Hgfprﬁfmgq p ?Qﬂdﬁ‘&{ dr@sls cjc;ﬁﬁnﬁ@gliﬁr@bmsi/sﬁn@@tﬁﬂtnaiﬁ/ﬁﬁmum own
and as such

lypyplasy e Xg@b@@f%ﬁ?rﬁgam% &g\@ %t ¢ Br\ésgelnce ok% lan% %Sceﬁ a&ﬁl@tor

VePE eri o RO ERRAVdpRatdb D SR licRY foathe smsz,uuggsmzek et
(n; Sgl%e dgs and ms%hods tog%etleg}t this virus

d.co
(111)r1$@6¢1ng @mmmw Hypan B regmeory WERhecats, clqug capa Eﬂgé’f Bp ‘E&Fg a human
m@r&gﬁﬁél antfd8y hdVe@nbt il rahaesR Bvirget hod for produci ng
a clone of Tmmortalised human B nenory | ynphocytes

In th%asg }fin’?augﬁ tRE %04‘aﬂgbcﬂyhﬁmﬁg sﬁ&[ﬁb&k qoathe BURD@itYs” means that an

the SARS, v r. si ng, t S
g 5 R PREPA BT NG BT & ey g o
compfed COMSHIsdingwdfinify fotothey viesepry B | ynphocytes with
Epstein Barr Virus (EBV) in the presence of a
Gene@QlF'y ke ARG 6Rb lpravidies wamethod {dr iprodcing éminegalishé human B memory
lympg?cls{?urceogxsrggl 1er 2 Iie%ngf tFan foﬁlﬂﬁ%'afﬂo%%d/onf&rhuhﬁﬁ ESAERory lymphocytes,

Lo riglised rratﬁ lation. The
wherpig rﬂnﬁrl}nethgdmm@ymwﬁﬁ’ S éhecfalﬁ&BIEemSW%%‘B C}ﬁtas B RE
valudTBNNGh QadeRBbin DY Hayilng2smacib, 0,160, 7ar 8¢, 19 SARSO. After the

mm%/#gxillﬁjeﬁ 66%%PEP$L€€$ 5} %lre}(’: ?e%%llboe%% ! Qc?to s@fe{:@ crerlg%%ég%%ﬁce antibodies with
a deﬁﬂdlsb@dimtynﬁémtﬂdeceﬂis e thep behsed &rdﬁwﬂoaaé @H’é&dm%@‘f“ﬁféon This
BRI bnvef Wisioll ofthe BeadrRIry Binfphdyteg with other cells.
meth%@ﬁ%%%dgéﬁdt o1lIts blvﬁdl ngrafsfl nity for other viruses.
the invention also provides a nethod for
Po@fff"ﬁf@dﬁ‘f"ﬁémi mrort al i sed human B menory | ynphocyt es,
In tﬁ@ rEB&dlﬁ‘daf%}l ahstieh Tholidlans facivaiony nseapo punaterwn wf compound or a

com!mxaé]ﬁg Fkg‘feﬁjﬁ&%%%ﬁ%%n‘p%? rrﬁnfhgrézt \gx]e%é 'tl{;e &hﬁﬁpﬂ%@%é ;pelcnrf_']mty A range

of diffrentpoyieshizs menbe Téas/ihe H@Y‘éffﬂa’rﬁcﬂgat@el ected from2, 3,
4, 5, 10, 20, 30, 40, 50, 60, 70, 80, 90 and 100. d
Toll Mid ®ecdphves (THRS) 4ra bitsatkeeashition ﬁﬁr«@f%fs oithe Baate HaRURefefom expresse

on ag t%@f Rk %%I&%ﬁhgtd@ncﬁﬁk Q6lls 58 Bl o%ui padd iRl eeway 2000, 2002). TLR
odl es w.th desired s

ficit I
secngininE e TP AL G RO DA B i BT GGl Beaetors ae
agonld & et ke Redeptoabihicidoe sxprastedi omvoednyasy Beﬂell%l Is%ﬂh as TLR~7 TLR-9

! A ¢ Br efid¥swialc®l deBular origin or
and B, P B O ™t Term
SYntherﬁel ycl onal activator” neans a nol ecul e or corrpound or

a conbi nation thereof that actlvat es Iyrr;gphoc tes APMYW cell
Uniiethylteg doNAveliconudlasfes &m0 geh TERep 8BNS i t§Y SA g8

' maﬁﬂ&mﬁ'aﬁé Q&RAk HIRdIEGY hi@ﬁuﬁi’ﬂyndbcﬂffét&&dtms pdlindorpliy,yiel oreagective of the

antlh%é}s Ié%e%t 1?1‘% ﬂaitegceég §§95 g¢ g%&ﬁ ’E‘Y;E%)J%nm %ff@d%t&” @5@ is dependent on

specticpr@eses and cleemical imetificetiong e 3082% GaP Né‘g‘afélﬁ]&?filqu gan be used as

poly%l%{}gh 220808, GRé &a&%gz(ﬁ‘ Elﬁﬁébl& dARSBRY aL%OQl@Gs ZQﬁR) as CpG 2006
aonlstS|nC|U m cr obj_al prout§8®n
a

(5° tﬁ?ﬁ?@@ﬁ dETC GRS GG%%T%/GI BHEag cf |
sequeSRR1 &htS Qfget hELlT@[ | BLi k@&p@Receptngas \Atqueﬂmear d unmethylated DNA

ohge‘})&lpée(afglsi %g?rﬁ é{@? %he ?énns“&ygi;’] QH%@D%F]Hn e tra Tﬁeﬁe ]ﬁﬂ[@%lecules of

Bt Al ecu may
betvakn Macd ol Jajcleghde@ exll tengthr(e.ori0gi0n 2@ 0, S%Qrﬁ{)ﬁéaﬂeehdes) that inc ude one or

more instances (e.g. 2, 4, 6, 8, 10 or more) of the dinucleotide CG sequence, with the C in the

ycglt her ohgo*mcleotxde

dinucleotide(s) being unmethylated.
4.
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Unnet hyl at ed DNA ol gonucl eotides (CpG are TLR-9

agoni sts. They stinulate .dendritic cell maturation
wapasandeivate B cell proliferation and differeptT/m20emM01071

pol yclonally, i.e. irrespective of the antibody

specificity (Krieg et al. 1995; Krieg 2002). The

TmidPbQliRHne %mﬁ)ﬁﬂl&’sc fucRfa ﬁp@S 1%s1 geremMdenterolLrSPagd T1R-8 and stimulate

sequ nces and.chem ca cations (Krie
sencs DA OB 70 ot ST P30 Pyl B
with &8 ﬁhvemamal 2eR-848 (adiith adpll @zs)eemt] bthat ynthetreem@pi@ds thaicthigges TLR-7 and

TLR%p%cfuglgxg 6)8{5 OtTlggigg(H#l liht | ' lokd Jgéjbﬁd %uanosmé'lﬁfatJOE]@J] 7-thia-8-

gonucl eot’i de “sequences 't ha
Oxogﬁqnpﬁjg‘&n d7rdey g“aBS}S““ G we nean sequences of

Othe'i 1?10 é‘%#ﬁcﬁ‘@gﬁggﬁﬁn g? %@grna%(g%lsng fleﬁg% ragé\]@eghegﬁ&tehﬁy %} }t%n receptors
(PRRs¥ theiedroveemessedamaB memonuedlisonsletieg manqolomef ytipediey specific for TLRs.
AddikOra8Botydral Q@th@thsQchﬂdeCCBmL PRTF (@3@11 detfiedidg @acneSdiheider et al.

t
T T MR R e g
specifi¢ fiurcTI48k dndefls) mobicuigs m%ddwyaiee‘ﬁltlcrﬂeﬂ%%@cﬁﬂlwdl heells. In these

casesqmﬁyﬁgﬁselékl %uﬁd 846b d}(@[(ﬁﬁl‘ AiNapRd) , trigger TLR-7
and TLR-8 and s imul ate dendritic cell maturation

Polyc(ld.vﬂﬁnmtwetbrsaha,y 200D lud SPAMPs pplniganissseduted molesear prsterns), such as
hpopflgL%gﬂa?Héa éLP:%S ggﬁho 1y a}é\ét ttg«fgéli;l%n zgﬁe(&rdﬁé QN Sthlr ol %ﬁ components

tic co unds é
foung ripg gathogPpR- Pthgh dmmlea quﬁkqneéd.aﬁfgva@m RORCe epiEey Jest-killed
Achak’ema@#dz ﬂlﬂﬂlawhoxw-kﬂ)lbtﬂl . istand ngu@apogirag Iamaahcrhgxs doitlsg tripalmitoylated

hpop {des %e g ?H@gt Qsu% %d deqga I35 'ap®004 q—I@iﬁf rReé al. 2004),

oni'sts_of TL
doub, rﬁ@a@fed@ﬂ% rpolprat@elraqfer'éc%m,t%ﬁ 4@@8@&% PE Tk Prgaysty gegibe found
in TaRER LAPROSS SbncBaffRemE YotGpadfdrfed fored with hgnaiModk egal.pPsS.
anti bodi es specific for TLRs. Additional polycl onal
Tn a mdiculaey prefried adpedcCrCDATIG is B tipabwldnalgstivaiat i ng
factor, Schneider et al. 1999, als knovvn as tunor
Comﬁ@r@wbypgh%@tﬁwrabke@ﬁwmnhaFWtOFFeﬁ%l TéB’ge’BLyS or

ecific for
R o8 BP0 S8 R 71 P 8 SIS iy pr oo
(Berrgedobiser of. R0 emd ﬂ@asee/srat FeRast seéecflh@wmrvéﬁsl greyge mggiery B cells

but n@@onpdai\bé@ QNABeARbdoMPE . 2007 @e\ettir@ Rakte:AC 61 WHAEHOIrS héT8iM incorporated
';1 so .i ncl ude PAMPs ( pat hogen associ at ed nol ecul ar

@rns) such as |i popol ysaccharide (LPS),

tid cans, flagellins, zynosans and ot her cell
Tm"@é{?ﬂ"”%%grfﬁ%hent s found in pathogens. Qther avail abl e

In ‘n&%d\é(bl“%ahve@%ﬂ VélsQas bk Iﬁ@ﬁsﬁdﬁe&i @ica R Mehe pesdnekof 4 pdyclonal B

cell a%wgo& efr% iOﬁléxgtlonl w15131¥)§ &) Cs'nOI acl:ldegg Iteaimlql%e anﬁt rea OY lre ada%ed to include

POlydlqrqab@e@t aCdté%Oré e.g. ParrBCSK4) si ngl e- st r anded RNA

D ebol d et al 20 il. et al. 2004), . .
Addlawwt@ng%n%&éaﬂ%ﬁze% a@elﬁf@fnﬂaﬁa% ey P%Pddﬁfku@@mgetb%ﬁan/&fmm
step weftrdtiel ethahdesiie c(fﬁcléﬁicR Bgenitistubintamylbe cftokineb such Fdkedmd IL-15. In
a parﬁ&ulé’% by préfgr%gﬁa)s%ecg Qcﬁdc}f %Eu‘ﬁ{ h@fn%n%thsd@f()ﬁfsﬁﬁ E@gu'tﬁé}rlmprove the

% In a patticularly
effiCls@Céfoérl?fé@Taé‘%é@tb“t‘é}@em esF%‘“ﬂsed as the pol ycI onal

The 1%%1{1?% tcgﬁ%to%%m%%nqeﬁ\% ugdp enheorrr%é:g{oH%s %;Jougc%%b {ee 8*8 X}Sllo?er@!)od from
peripstravirocdmadnomugiranceite (RBNCB, &@hlb@odrcelugelf@@t bmﬂélngarrow from organs,
etc.), Sa'ﬁli @ylgaﬂc_?_rﬂa%?c}’dg %ﬁ;ﬁteiﬁﬁh @ﬁ%lﬁ’rp!B &ls glle Weapﬁ%)vﬁ iAngk &rheﬂamples may
vely exp u
inclus” P @1t SHOEOBATS L Be e LT ISoR ORI Pipan momory B
lympR@QR, subhepukiribi reghibiting entissiref awiger spenificithenei he selected before the
i ncor por at ed -5-

by refs
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by reference). Transformng B cells In nethods of the

i nvention, cells can be transformed with EBV in the
w@em@genese’ of a pol yclonal B cell activator. PCT/IB2004/001071

Transformation with EBV is a standard techni que and

can easily be adapted to include polyclonal B cell
transf@iiati@i Gepsby 1Atbginhdtimdakn@ir Mthant.9n ohe edbddithar, ths Buhdn memory B

[ .
Iymp%Q%ted uiaé %ﬁﬂ&ﬂ Bk s ée& FQE} SIISUEA n%g &g g? ﬁlegglésf are tal taken froym a patient
who it guféeriag |omb|asarﬂcgverm1yfr@é R Ui pegthe apogdisnept, B C%Uﬁ cpre taken from
subjdctsvlifh AlzReiBerRafidehse Uh@inkMddB eélﬁrwlﬂlchpa@mﬁ@tfor A-dmyoiti $e.g. Hock er al.

o5, 0800 HTROLS LB BB S SR ST .
As ahsa,lt@&tatn%séelﬁhgaéBV T&ﬁer R RRAIYnt Byffde e tn%nﬁﬁﬂlﬁg,aﬁ%ﬁﬁrd{%ﬂbe used,

CONE, var i ous, sourc | oo
mdumnérﬂtfﬁé P’ﬂbiﬁ% § oI BETORD RSl lsc,saatﬂbien% C)tmmrgrtg?rﬁ cells of
mostiyriocks dutl foubmr o ganiymb oniabieavinsw,cad beaieoedans, etc.),

and suitable nethods for obtaining human B cells are
Screwlig wkihesidnvfBhrellart . Sanpl es may i ncl ude cell s t hat

e nmory B cells e.g.. other blood cells
Tran et 6 G Ry DB R S GO e e nd ndividual B
cell dodes bantthangpe pradesidfiod thapisgan celpeci ficity my be
sel ected before thetransformati on step by usi

The seerening stelkmanbe Gafricdioat BrRLIS A rPyotréniemefdruseer celly arélwmg&ﬁnsfected
cells)amehityaliBatioy ApaY oy b Fubpaibet at dthst ndisods mﬁm‘ inCthé yrt f@ridentifying

deSIIEP?ntlgé?%V\%lhmgﬁ Tﬁe 8; IH%’ Ele%? %3] afZle fggesgso%/f%lr%?e% ?x{t%gﬂ %A%mon or may

, Selecr AN Hscdpigpnad hﬁﬁéﬁdﬁ?fr?e%ﬂedgu@féww gapoeselegkrayirplising agtibydiss rather than

just adtifdh- Hih(ﬂﬁgeaﬂﬂi%dxé‘s i SRASHRELs tRE Icaid@xaﬁgeaﬁhﬂaaeﬂmt:shof targeted cells,

such %g@%}rfs{gﬁ%l dly%clsa%:gdg %ﬁn’% dﬁ)a.?g tgx?\%grtmgg? ra% tlr cap E%lé'ongﬂuenomg other

cells Sh¢inreerong Qe theginfuencedhy athes cglls onky gt,heraqquntﬁ ar by(/@cltagge in conditions,
their dfffeR@tifRBY stafls12)  equi val ent | ynphocyte transforning

agents may be used, including other viruses that can
The tlomings $teyr for Bereetihg indEBMal dorgsliftbalthemixpure of msﬁf\@rcaﬁsngay be carried
out JSHI% Iﬁnﬁﬁé ldﬁutﬁfn HP&BmQﬁ dﬁﬂ)ﬁssﬁéﬁ 'celf QE ogﬁlbr? rbyQ:reg E!')Gllt§gsbr another

Vi I‘USGS can sel ect e Scr eenl ng
mefhpi%}% ip fhe gp e reiEreply thl""r“i‘ﬁ‘é‘fgo‘ﬁ st R s Sigened
The m&%o&s I'E)gﬁ‘%lm 7 ‘Jlon1 r&ﬂl gmesér{?gl‘%dﬁ:ct;elllg gmgt %%%e a‘lltl ! %‘%s ha%!}% a desired
antiggrospeeifigiy. dhe mgenﬂm élug erogisas Hynmasislised P isd c&oalp pplaigakle pr obtained

by tHeYmd&thddSAF ﬂkbymsérﬁblmlmseoﬁ Jell§ SHES @kd GeNArfoul Wagd bid ikga source of
monoc[o n% an%%f)c%d Cag a s %Cﬁ 0 nlkc elc aclg 25#%‘1 as%ﬁ%/A encoé}ng a monoclonal

t Her
antlbpdseﬁtlmﬂwﬁgr pinéry tocpatients @ewllgbeélpﬁapb |f<t1yeseafhle efgssay nmay
The lsﬁﬁe lyggltéprgglflésgspoggésllws dzoi];p;%qq% 1e antalgsgeg% Irggra(ggcog?ml L gg]ytes, wherein the
lymphatytes padue. atibddtes sekdedteraretit matitiogicn gre ntdutxaicit 3 0'f @ peeclone per
G8ds R e l.ec
day. trﬂ@P%f&gﬁL a8 sg éaﬁ;g%@téo%c%ﬁrgggh %].’onés ofsa?l urtahse%i B dmemory

ant Ies that can. c acteristics
lymphoeyfes Wherelp diy cipmes meduce 8 F@ﬁ%ﬂquah@mé%@y@éaé@esttané Fhersin the antibody

is proghap et > 1M ap pargiaebl dpte vilbesfV Bageadwdd fiduy -30f2, -1, 0, 1, 2, 3 or 4.
i nfluencing other cells, their response to the

Antifionfel bjeneBvlyiopt her cell's or by other reagents or by a
change in_conditions, their differentiation statu

The igyeation REpvided i pRyoelplah apighody @piimable 05 obied if@imaP Celloal@gs of the

invenfib NTheh grvertdoh R plovipes FhgiveaitC 6f kigsdrmonbRoradaniitdics, particularly

fragments that retain the antigen-binding activity of the antibodies.

Y
-
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out using limting dilution, mcromanipulation, single

cell deposition by cell sorting or another nethod
whp@aanzden’ t he art. Preferably the cloning i s ceCT/iB04/001071

out using limting dilution. The methods of the

i nvention produce imortalised B cells that produce

In e, RRFERs HEKE ngerﬁloﬁ' &1 ihBAws Bité@)ﬁes ﬂ&@%ﬁfldr ‘i:écbg‘msestE antigens or

| nventl on t ovi des . an i.nmort al
non-gebft StIEEHS] éntgqp%bag#m F?éﬁgnfffl s{;lﬁ 8nth’8?ﬁ‘|%a8§) (_Hgsccl ﬁo e‘éreat %lseages caused by
abertaflv @eiei expresfions éncBdagl tacaanarie busadrant prateino PSOCHRTPS: including

AIZhglP%nuc sebeS R lgﬁ W@&g%ﬁn-sél@tahﬁﬁk &an b@%se@ t%ot%gaﬁ @fectious

el c acl encodi ng a nonocl onal | d
discage; inplodipe Bvasiiin s sed bapispial gepqtpet § 3 BVERET Gt Ecously provide

hum&LdnkibdBds thad RJcase ahi@fend RaEE Mheetithas Adt@rdvivudnbecnpossible.
provi des a conposition conprising inmmortalised B

The HetHBEY ofI tﬁérﬁﬁ@xﬁibh%oduw&@bdiestﬁﬂl thy Rphegyses qirtbde eerduced in the

cour?enok‘é?a YS9 ?gécag d %ﬁ%%%@gl:i%ﬁﬁ?gm :J[npgocigl sgecziafrcetleg Eh%g&‘r‘l%gly%te selected

by thednpes it syspr Tiss myplied toMesregpbngrio hamet maéhqg@@dﬂ®dmg HIV, the

Plasﬂgﬂﬁ}flﬁgéc)félgﬁﬁaccx e nuﬁﬁﬁ holdial ﬁ‘lﬁna?ll &Bﬁﬁw% @le Gevn':hses Measles virus,
na

ant | é)y tinteres % FREYirido eoviridae
Ebola itijup oty SARViEudEY vips: >B“W‘?"” édaﬁe r e&’l"iﬂ’ﬁ%"e P (ﬂ’ﬁy’ TH
(mclﬁ@hglﬁ)tﬁr&uiﬂs iasd sdlviroies)] REF oA 8 (inel@ding H,TLUJ HTLY-IL FIyr 1, HIV-2),

Po[yomavu zctiae %dn%‘ﬁgmgvu ZI%JQ eAHJké@znwzeo %;U?»@n }dgé/ eﬁérb&@u 195@Y1h§i§<§n0 herpes

tal nabl e or ob alnedfrom%6B 47
s1mp¢@| Yll’uéfrsoh erd 3 cytorrecplavigties d?rwe%éosrewgﬂ% iDgTPeSYrEys © and 7),
PoxBh Q%&zdfa&@@f@ Nkss, @r shhebMistivenac kangibldant b oliepdt also applies to

anti g@}( F%;E%Jrl?%gtlfnyqxlﬁléorgheflg S11 r}gens Igén%%a%dnintaﬂ@rgﬁ:}éalugrﬁp tg’ gﬂgﬁ Bg)tems to
tumduln eantigene ngenommtefl il funwtllo beaning cmtlé@b rang 5o ffﬁwﬂéeinﬁ hgy patients with

auto{nﬁ'ﬁlﬂ)% i 88568, B fanfMid Qﬁﬁ’fﬁnso btcNORess @hiibodRt ic@EBS used as prophylactic or
odi es that recogn ?a% sel f ntl ﬁ $ofan be used to
therappRig2 SRt WR8 ARPTRR RIS ISR 8F P4t eshTHe Expr essi on,

i ncl udi ng cancers, and b aberrant. protei.n progce -
Partiuls RIF RGN Ps] Iopidrandbogiet aih dhost it frag%aﬁe‘él?‘“?ﬁ%f fi ﬁk@g"}-”& Thus
the iheaogNpreddaamuseh fnoantdnglensbaiathabeanusetchlisothe PABS coronavirus.

i nfectious di seases, including para5|t|c viral and

In reRAich € ar@I paﬁi&ﬁl@ﬂlbdﬂﬁig&l a Thentraiivneyvntibovyt snonedhes nirageal st fhe ability

of i t%\églb ggen t\?\hm?lg% % dﬁ?g: ﬁ)@‘tugtg ah 151%8%% S£ paft Tee ﬂ%ﬁlﬁfon provides a

gr evi o Lﬁé\é een possSI
neutfkgingrendnoelgnabthumge anHkashit PBFTeIr BE (EEbe Fepesdises afyapteen from a
pathb 18 &tb@fe@cﬁ(ﬁﬁ | ﬁlh'heﬁls mﬁfmri)hﬂ‘ﬁ:&n@f OB e@pitiis t hevimguhepetitaf B virus;

ysi ol o uman ne.Jes t
hepagggg V{“]“Eﬂhte § SLEDIR X VLS, y8 E}'é’e ?@E? gogavnaﬁ Ih%glgy virus; mumps
virud; nobeile Syst edbies Triius; alpyd IVEES,tl@ﬂlteh@a i"@%spd?@lﬁléom?)‘“%‘ﬁmﬁ%clma virus;
variddfh- Q&%ﬁn%rﬁsn ChianGirhl; Vpolloh &ird; agiimdi v, Sﬁ’&@ira&@ryt Baicytial virus;

cause uman nal ari a, at |
P fakgipaps Py eu st melgieg E 0?%‘”3 Hf” @ebgﬁ?i@%‘%}gher ’ﬂ%x i Sgﬁ%”m tetani;
ClosBetyaViceitiae; Brdndii pdr-thesss, Bomakiusi fesnzRe oNdisserda aneningitidis,

nel ddgn i 2 i T W8S Iniad e SWch SR galacti
seroémtrl]pcl - thgl H@l%yl Jnldlﬁ_)ﬁ‘q\{/ ?’ﬁe \/Ml f)’; 9}% nza YchdcHAGiga a; z;ze
Strefmetoyenraniageiese, St@éz,plptrqcemawmd a@ac’%e figftaeisa ddoraxella catarrhails;

Chidp ﬁ‘zE!MQ?/chéiﬁ%@z@ Chﬁlffﬁﬁ@#te&m&?& (I’Tziﬁﬁzlrdyﬁizlszﬂsg Fhﬁfcﬂfi&z 18largakiexSalmonella
al ovi.ruses le a-zoster
Spec%f?’r%é’ 0 fief ef)‘é%\ﬁxr‘cuéém %'E@m OB Of)slmtlﬁo%&l %:cdae
e BRSBTS V5. Wby ettty
expre@&pansemotis, énvdiseasedentrdibvasduleer giles dyene risfleganatoyy responses, n
neur® ﬂ Lcal%ls%r&%%tdn%ﬂxﬁﬁw Alﬁ]el%e'r’g r&ls@e{sgte | B8my bR SR in encephalopathles,
generated In tunmour beafing pat| ents "and
self ant| gens in patients wityh autoi nmune di seases to
anyloid proteins, etc. These anti bodi es can be used as
prophyl actic or

(
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t herapeutic agents upon appropriate fornulation or as
a diagnostic tool. Particularly preferred nonocl ona
w@niothbogires are those that have specificity foPCT/IB2004/001071
SARS virus. Thus the invention provides a human
nonocl onal anti body that can neutralise the SARS
etc. Clgr menion @bo providee mambdonat bursamyanibediésctbidtarcogaibhogentic sabstances

such a@&}éﬁlfx@lhbﬁhpgeﬁwléc% Ye. adn e%ﬁnésw can neutralise the
ity of that pathogén to initiate and or perpetuate

Spccﬁﬂ ahﬁ%?lg tLHapﬂJlaﬂf Be ?ec{kg]‘f’steil b% gﬁlbb&lgse&t V\% QY 1 flfSe ‘%u’hare not limited

neutr | SI ng nonoc uhman ant I erern
to: TaKto, By 19 b Bt SR Saeroaptifug epike Pr@Fﬁnapp@t PROEENPIP, complement C5,
CBL§ einae?,en.-4, riara ngUdSﬂi&ei!nngﬁ-]ﬂDd‘EEA-@r €MaAYa, VEDUS; vmﬂga@mow cellular

adhesmn nx_zﬁf)llég(dle\}s s? aats tléléﬁ/l fn&/ y&%{%,e&gﬁf‘g&%égc g})}dl% | ?P 62 er pes

neasl es. virus r.us. .
e G e B i B B e e B e or ot o
polypeaids ahiias hasthaws a waran 08Mlsequemst er virus; variola virus;
polio virus; rhino virus; respiratory syncytiai virus,;
Mon&Rldral mitipafiesproddcad byaks mBthodslofi ficasyenfnoual e further purified, if desired,

usingcﬂit%gap ac%ﬁtﬁng%ndbr[ﬁh(i {%ﬁé om&g 19 h&é@oﬁ?%@éﬁ' zhs %LC or affinity

bot u Bor det e SSI s; Haeno
chrom#pgrarbipz Z@GhnNé?sS & PRt Pﬁ 5109?%?1@1 adpdigh dﬂfﬂuch(lg tgchnggues for

prodidphadichtattical;grddk hefHo06 Q ek U] knewthaat. St rept ococcus
agal acti ae; Streptococcus pyogenes; Staphyl ococcus

Frag@étte UStheBﬂ@ﬂobioHﬁ a’&ﬁﬁdﬂis@c‘df&he Meemwal dad beadvasideal frosn the monoclonal

‘antlbq]ées[%é o ceJ g hOlﬁH&S it %cluda rcfl}(%astlog Wi ! m%?rr\éase suﬁﬁ(%ﬁ § Spsm or papain,

ran
and/ov byralesvagacif eﬁ%@&’ldett@xdscbych@mlqal @denA@tbdé:g &hyampsnts” include Fab,

F(ab'%,@hd PV !&Eglﬁentse Ge 1n-%}§10h RME Bl doR Eas@ésssﬁl Q[@Mﬂnqi%fsﬁagnents (scFv) derived
roreln

fromg%gaa\pflae\ :hgl?} g;‘ﬁ}%n QPO?I a? maéysgfeﬂi?ogmngg% &dhe 1nvent10n includes
a scFeg aordproigsicaCARs frehlas anttbady ofghd infdndlommat ory r esponses,

i n neurol ogical disorders (including Al zheiner's
The Givatias else pthvides amydnotiongd hah@i msipody With neutralising activity, wherein the

antibf c%HPéltr%ﬁé égém%x%n%nT(gq 0% fbtwlepge cgﬁ'l(?“’l\/f’ﬁ@wl\@ 8912 M or lower).

nocl onal hunan anti I es t gni se narcotic

Monéc%%%f: Qrg%gcﬁess He gnaﬁi%u%g§ %e?ﬁ in qge[n%h@atlog eaﬁé ?Mllﬁgagglp bWPhe individual

am nes, Ic anti ens

polyne@tectsg AT gider WIggﬁtﬁgB@% hychothey pre digvieditlibg ﬁﬂqﬂﬁ@P% éntitigdies of the
inver@b€ haed additinke dtlﬁt? in ki¥fr-they Hxaﬁ@' @hfloyRA Ok BedbentSAIRImmunoassays,

radlo%xgﬁ],&n avir %R@ régﬂprne%r_-ﬁcié;imIJ Iogorllbe%g os}s%éggﬁgl/&é] t eﬁ? i@hca’mons

the ayfitidips c@[]bb glab @@ﬂ_&xth\@@aly@@ﬂl@@efe@ebw udagent sttie gd gr[adlolsotope a

ﬂuoré?@én@&@ie@tﬁe §H£T'en%§mé %%OQMOIM%MEMZH&%%UC&N}B@E bbb%e method may
The gnvent [ C?n al so

r2, rov
also thtl?eﬂcfa’g/thﬁ amlﬁfgﬂafmnﬁ FAipL Bt aféaraeﬁﬂalﬁﬁgon 36@1@10% PRiRe oy antigens
recogaatd bp fprqpedtytp apividlielschadonplek gathoaats sach usrppiasdbilia, the isolation of

cross%gagﬁ%gﬁ‘gte?twg %9&%0%@? ln el !1;3 Qg h%ﬁlyp(faﬁgrﬁé: E}ghcp%nst Jﬂgh as th?se found in

invent i on arified,
HIvV ﬁ’é§?rrd§@°tlwaﬁ@g‘¥qs g %ﬁtﬁ}f’@ﬁlmg@é@r‘ﬁ Yeripkilit i on and vari ous
chromat ographi ¢ met hods such as HPLC or affinity
AntibeRieppfethogresiy caectomplgdios: drag fosdeliveiscate tesatosht site or coupled fo a

detecBBIRQSHP AR kacAMtd RALHIRSer 4 BiEd é@ﬁﬂﬂﬁm@%ﬁ@bﬂiﬂ@&e& Qlich as cancer cells.

SO I L TR

meth(a}stfcvrbmagigusofgdebetabln\]/aeelsl on can be obtained fromthe
nonocl onal anti bodi es so produced by net hods that

Antibodied efdies ievegeist inanbenittabhed nzy s supptk€.h as pepsin or
papai n, and/or by cl eavage of disulfide bonds by
chem cal reduction. Antibody-"fragnments" include Fab,
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F(ab') 2 and Fv fragnents. The invention al so
enconpasses single-chain Fv fragnents (scFv) derived
wo eaniotdse7 heavy and |ight chains of a nonocl onBCT/1B2004/001071
anti body of the invention e.g. the invention includes
a scFv conprising the CDRs from an anti body of the
Aatibatieanf therinveTiva araprefetablyrpralided ippwified éama Trmierdly] he aftibody will be
presé?mltl qpaﬂco%{é%h@&ﬁtﬁat% éu@ft%fa{ﬁf ald 508 89 eﬁh(ﬁe\é e. g""t?yﬁér@ ks ThR€90% (by

an neutralise at _a conce or
Welgh‘amualtyeleﬁ thWWntbmgremsuaj:]@ g9 ﬂmngﬁﬂ B{A;g\f: )compos%on is made up of
otheMi@eptdal antibodies are particularly useful in
identification and purification of the individual

Anu@&ﬁéé %@ﬂk |nd)@§tldﬁrmd9'tbb %{nnaﬁﬁg’e@e nlsnoagﬁmm (or\hlhﬂemlbgblli@é Yost g, in mice.

In pzﬁt&g}izar tgfa ?l{[-gg(ﬁ gm oﬁ)ﬁvggﬁ Iile OI{E a?dg iﬁ&n QISIHII’IQIY gF&lé,nolg)sts but not

in a Asmarelgk Atnsibodicsi qﬁmmm’a@galyﬁﬂ hpen @t’rerﬁﬂ@i é@@é% C%@PMe obtained

ﬁom%osfs‘ AR nlnben k& fls, i dPFHE 0K rngﬁ-gﬁm_ﬁé SiEnal Skde SAN . caldddt be obtained by
these applicatiqns, the antibodies can be | abel | ed

hum?/ﬁ“iaﬁm}a?ffg’l‘?%ey?lnﬂ?ﬂ | y- det ect abl e reagent such as a

rad|0|sotope a fluorescent | ecul e n enzy

Antifgshis Of 6 ARV eRIRE BB Y BLATB TSR GF E@A B bt et he P ’ﬁw chain),
but ﬁius@naeu;usceagcf oWitltih eheniglGeisaty ey antibedies My &t ilghl, dg@2, 1gG3 or IgG4
subcl sa rA%gbo%ll’el %ﬁt‘hg %Qerﬁ 'tn{ag Bgvegiqcslq 3 ?ghtocfha@xm i gens

reco nize S in conplex

The nhuog &R 1?0%%163 a%ls Hs%g 53%%15(%? a)n'g)%lx%lté (%2 e(gerrtlculaﬂg a human cell),

MO CE
wheitsingh¢ sellisinfeatsf! é’ﬂbEBWcﬁgé ﬁ%coé%@h apfibogpefcthe PHEHHENi n H V

and for detecting pathogens and determining their
PhaN@dckall doknposifoidsi bodi es of the invention can b e

cou pledtoadrogfor del i very toatrheatrrent site or "
The ggupi BePorlhna eBie abite ”rc‘é\ﬁe’lng"teé‘e‘?ta ADREREREHE i BRy Gidesprea

1nchﬁhr%l thepro ouepy HatapdnefrhsummabnRémes™, Caunphth®S Reaireds™, ReoPro™,

| Mylc%g gh? ga%é]t?&xﬁp%apgfma%g%% F‘lgf(?ﬁfvhéa&%)e% agaﬂﬁ 'é&%hz%ﬂﬁb) ete. These

e label's ar
include eridadios Grt rPepaBPHE TSI SPIgaRigERE: goHlercapiip rtogaises the Her2 marker)

and éﬂﬂiﬂo@@g ites redoghibe phthYRAlc! MifigdiaY e loe Satdshtheetopisa ‘@ohnitien from
ort. qI%J bgdl es of the invention are preferably

WSPIEF el rified form Typ| cal I y, the anti body
se

The va%xoaghngtpﬁcarcgb & p@ﬁ%ﬁ%ﬁ%ﬁ%@ c%npgosxtx V\?] contaqug% z ?ﬁgn%&é% /alxt¥aod1es of
the l(lbfyftlwe aglidr)the tssfkihgd Basks ofthn ige9boand phamesceisigel| dogpposition may
also c@ﬁtg‘mt A eRbrt gb% W%xér'i@xnadrﬁnm%nuﬁ i ar@fb&ﬁf The carrier

i des Antlbo i nvent.i on
BN G L A RS S
compdditizhCand klvuplahbi (bell @akic. tShigabden tcadood i may nteey ldngey eslawly metabolised

lnaCri'OgK{OPCFCLﬂQSe s‘lalctﬂags ip 08 Mﬁ)&gg% | ef;ao@?m aclaga?fd% E%W}‘lactw acids,

uman nventlon
poly&lsierdia 2eig® PPl@PfREinheads, AP a%?ﬂﬁ’éb’mﬁ@ aa%tné‘i’tﬁfé AR RyFCIes.
hosts such as mice goats, rabbi'ts, rats, non-primte
Pharasantitedly edceptabl cralsart b aisesipt far nféfambk? rineE i aad i S@HS such as

hydr@éhl&fd@ﬁh%ﬁ@&mﬂ]d@@ phcﬁ@ﬁa{t&(mﬂ QfpHafes A @allsY B7Fkhi0 Bci€R Buch@s acetates,
IgG gMi.e. an, g or m heavy :

pmpzﬂqgﬁe% na Oﬂf%sp%dl fnzgﬁtf‘ﬁgr ally be 1gG Wthin the | gG
anti pbodi es may_ be

LN R R
suchaas|wdtdrgdating hpdsicerol drtiecthamvle dtdidvinnally s auxfliagw subetsncasn such as Wettmg or

R b1 T BT UTBLREY RS B8 LBy s o

encodes an anti body of the invention.
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Phar maceuti cal conpositions The use of nonocl onal

anti bodi es as the active ingredient of pharnaceuticals
w0 200006 despread, including the products PCT/IB2004/001071

Herceptin(tnm) (trastuzumab), Rituxan(tm, Canpath(tm,

Renm cade(tm), ReoPro(tm), Mylotarg(tm, Zevalin(tm,

enabl%% thﬁ Bcﬂgﬁgésﬁ‘Pﬁmo ﬂe%ﬂu‘fdt%ﬁﬁets £81; a&@%éé , Mpsules, liquids,

ese include antlbodles t
gels, ﬁ%@@gﬁ?@és Wéﬁ‘éﬁﬁe@&nﬁ-%ﬁ?ge@%@’(ﬁ R§"er cept i n(t m
recogni ses the Her2 marker) and ant|bodies .
Preferred (fgmss‘f@r p@pﬁ@g@tmncmglﬁ@q @gyﬁg SEU@.\)& o atlegaz taﬁ?'xmmtratmn e.g. by
inj ecﬁcﬁﬁﬁ%ﬁﬁ&ﬁ fRxiplé BekbIds/igee ot $P bondinaiy infysivay Wihere the product is for

on thus provid
inj ec‘rdw b%ﬁli](?rbﬁ nbag:ﬁa?(g%l}? ﬁlan LR a su? elﬁ%oc g(ﬁlgﬁmg)g t@ll{lglgigﬁﬂltdn%?& or agueous
vehididandi inwentomein davdiblarory h&mts; ek ho PR dBE CRPIPE apYe, sRRlising and/or

dlspekﬁllﬁee%%ﬁt? letcéam HR%HIde ol AERAF bk ixOdty idn, &) S@onstitution before
In a arnacegﬁlcal y acceptable carrier for

‘Eevﬁ@ﬁPﬁP@?P%ﬂq%ﬁF?ﬁ e anti body. The carrier should not
itself induce the production o hadi es .har.nf u .
Oncayhgnliedh hedaRPoR GERP L gV EHIEn B BSOS A LR g > hiect. 1t
prefeRed tHBehé eotipositiSisiateadabgtectr sdoginistratiay tdtemlaasgucetss| owl y
met abol i sed macr onol ecul es such as proteins,
The ﬂﬁkﬂ&ﬁ@ﬁdaﬂ&ﬁnpohhm&ﬂ' nﬁs ;nvﬁﬁionyﬂ&CltbaxdnﬂMﬂeQ bl phpetmber of routes

mclug %)flg%% 0| ! %ra anQJ yxgﬁ[rh{fscﬂﬁp rlHtrf?grkegﬁl’ intramedullary,

ers’ |naét|ve virus partjcl ﬁ .
mtra;&h:amacmmth@al, in}ramg@p]@a@]a@d@g]ai drapsgptansaus (€&d W J9§20734); topical,

subcENRARN, EnhRET élltelﬁlc btﬂ)hﬁglal Smtra&éighﬁhl a8 rddyptifonehl yposiesys may also be

useng gré%ﬂf{ig%nc 9 gharg‘ﬁ?ﬁ;fp %\ai cg%g?asbiogs 0 reg%nlxe/%ftlor? ];%?Ja l? tﬁé therapeutlc
compmhemhe;sb@pldpmo@b@@lesphﬁuem@m @g;fqoye (g'o%igﬁf‘sam“esohd forms
sultagl"élrﬁ%r sglruﬁ 1H c}rgggp@&ﬁﬂtﬁ %q&ﬁmabst rRPS iAfBdtioA Gk taise Bapreyared.

airn T'iquids such as water, saline, glycerol and

D1re§tc{éf'\, Q%VOf @Qdéoi'n:pgﬁt?dns Ywill %léﬁ(éréﬂy%ey ace ISH&F@S injeeH6) s@eutaneously,

or enmu agents or
intrapayisneal

cEVRYTHE PIBREHIRT, oF defeied %8@. PP e ! @ e
The G@ﬁﬁdsﬁbﬁﬁmkHl@ Beh@inpiigered aee b ilekin. Dosmge siedtinemsnayobde single dose

ap 'p feals provide guidanc
SCheﬁhﬁ% qr & elg ?:dose sclhgc} T@’{OIW&ISEM& dgg%s% hcﬁpééﬂv‘éﬁ p ide guidance

rries sp enS|on§ of. |
relatmggesﬁtelquﬂmcbyf tlﬁém]@mtmrﬂq Heter £ rRbATTSTHER  sBpuld be de tvered daily,
wee1é>d MRk, AL F8fhehs)Cdnt desab i pPpalsokichédadl oa tcoevepiay emyapiams.

dm ni stration, e.g. by injection or irrfusion, for

It Wlﬁ)f)@'xg]gr@clgéfd tlrggﬂ tﬁi adtifb e'di%ﬁt 1@ &h&%ﬁﬁ)bﬁ&kﬁmﬂllﬁc g laftibody molecule. As

suchy i pall p%%;s?eaplﬁlfz & ctiegraéatéoﬁ 4R g} egt}'olérb?stlgz{l 8%&0?1‘%13 ofp 'theI omggs\{tlon is to
be adMinditdrad by a aoute asisg Viehgastr@ntastiglalj tractyeie ewrpoaitian Wl“ ne@d {0 contain

agen[sov(dgw 58&%1199(%;35@' N 6 ABHSUSR SRARL NleasP TR IBHBORY o¥®, it has been

S|n di spersing agents. Alternatively,
am%@@@ﬁ%&ﬂ%%ﬁ%&ﬁ@rmybelnchyfmnlfm
reconstitution before use with an appropr.iate gs f
A thirepghd disqysgien fofr pharmacedicalih @cepiRpls PSS oef"a’cl% in ' Remington's
Pharhid¥@Atd] Q&eﬁoam\l@&k 2dPlishing R m@shydNITe sl yankidn GlmnasuB)@ Remington.

The SEE R PAETB P R A ) B e B maceuti cal

Phar%%&puﬁ%%égg%ftgg%gtbé m:va%%g :g:e%galln% e q Bﬁdq@w%ex? tS gra%g Stﬁy preferably
betwagad and mhnrdimma oueeratisnaboetril Shup may bopiatagned by fhgluse of a buffer. The
comPchtlro%%e e s@err?f% ardr lpgf%g%ﬂe koD q{Ele cotnPsttRh ReGae, isotonic with respect to

raventricu transcutaneo &ﬁlgn led
humypEoBepoFucal @WP%WS o516 wﬁr&we&ww tbly appLiag In heftietically-scale
cont&néer al , sublingual, intravaginal or rectal r out es.
prosprays may al so be -10-
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used to adm nister the pharmaceutical conpositions of

the invention. Typically, the therapeutic conpositions
worey4l0ze6pT epar ed as i nj ectabl es, either as |i qedTIB2004/001071

sol utions or suspensions. Solid fornms suitable for

solution in, or suspension in, liquid vehicles prior

Pharﬁlgcduﬂcta@ @bmpdhtimy will §RIBE 2P EBANE timoanr &Cdnede | hore ytitafiies of the

t
B Y e
treat] anhelimween ouployensra desiradadizespudragongitiomror de Ierdvblt edletepialplp gherapeutic

effect. ﬁth@xragédtﬂ: b@dctsSR8 %ILQIE r@u&tioﬁ%&'ﬁlysfgﬁ%ylﬁ 93kt bRBiSe &ﬁa@twe amount
al so be ad n]n|Stere Lnto treat

for apgypapioular ST &V serend Ry 3}6& e eith gtﬁ% iRt Cxtent of the
condiibhednd ée tKaapati@néd hmdaynatias ed tnh@emws esalectecalfcs pinonistehgion. The

effecg% ?xﬁ&ﬁﬁ £8:© Jh gi%nngtugt on 1% %@t@ gﬁ% &\?gltrl %&e{éﬁﬂ aftd & within the

rnaceut1 cal
JUdg‘ﬂ@é letf 2., Chﬁ’!ﬁﬁﬂﬂ Gf pugpees Oﬁﬂ@cﬂl‘@ﬂ@yn‘@ﬁao@ @gg @t%gosgwgg generally be

from@BHLND 198/ P&ab‘é@t\&)higlk‘g &afab&iy 01015 (ﬁ@qg th tbotk 10 mpRg of the compositions
that  t

of t}goﬁ;s%‘g ?rfvg IO\]R/I | th% éndévr%gtgwﬁ) %1 d‘%’ S LA alan'xlmlstereﬁé;‘] eKnovvﬁl antx%)ody-based
pharmpdelitidals wodde ptiddnbe int bisdegpeeidas: i grcdprnPMhis administered by intravenous
meS%S(;fra% Nhesl %(ﬁ@t ont WRE b inlth Badink dt)&eofcl%@%sdoﬂb %1ght5aridch weekly

ad n1n|ster ro ng the
mamﬁﬂ%ﬂfﬁ dogepd 2@5@%8%%‘7 B S ] APk gﬁ%gr)m efe.

ich protect the antibody fromde but WA
Compgi i B HESAkEMB) OB PeoHads eLtHo il gH BEGHY Gy prtearty
whert Reclgagibodiesnbied td difibreiitr @tigens Aot foodlffugﬂit apiteyes 915 thorsaé antigen) to

pﬂwg§grﬂg§ &%m%%kgxw%ﬁggptable carriers is available in

armaceut i cal 'Sci ences (Mack Publishing

Anti O%rga é)r}“ythe %\‘/]entlélg %1]% l%n gdr}un%s%%n %ﬁtﬁer( &ng)gx)eﬁ epgcgt%) with other

I ence an
therapsms e.p 68 83henTtheraeHEg sprwevids.cEth I‘@@)‘ﬁﬁbﬁ@ﬂb F’iﬁns of the
i nvention generally have a pH between 5.5 and 8.5,
In cqprrefifipmbifybdmyetion thet maddgantisadieneise prefionab gnibpdigy proferably

make/u up Jh&s@i’d%w@@hﬂ@{gn@m @k, Ryval 086, U8 %, 97% 20801 foDES or more) of the
osi t1ap éerll and/o ggrogen free.
totl ﬂ?@elw emPP oy @&‘éb? S WP deER o
humans. Phg%naceutlcal 03|t| ns of the inventi

The ép\@ﬂb?lbfpéq PR W &y PTeR pl[‘ H’@r AP a&razforzgpcgle aclogﬁmsmg W steps of:
1) preping ianas®cPhd oy bf talineotigosnd (iDrsminilg the poffidentbpedy with

one ol SaYifia AR ac% tEeafiferdTOr € anti bodi es of the

I nvention an e or nore transfornmed B cells of
The 11{]\/%11% c{ﬂvglgg lppog}dg ,mgtﬂoaa%Pégs%)?ﬁ%ag eﬂslﬁ?egglgi.:cés:llez(g}gprgsﬂlg the step of

admlma@.mqn@ﬂonab Pnttb@dsewm grletor grogrerhepnasptisallhicrepiblp Gagiers, wherein the
mon@icfnepinubér@eaﬁ @ﬁﬁdﬁbbl@na@ﬁﬁt%@&y‘sﬂﬁﬂ w85 duGhdddieon E(ﬂxldﬁsl’fdlﬁed Bneell of the

mverglﬁé |d“r§ﬁ Bcjrg]%% %’aeq?ngif ef I ecio ay % 55 ansdl t{‘len B n]:&mng the
pnanhaahmdal cztnhee pafamed anvere difémmt di&neshﬂef caffwelmtpeome Hamfm‘em places

hhﬁﬁ&@&%@ﬂﬁg&bcs or conbi nation of therapeutics
se ected for admnistration. The effective anpbunt for

As o BeMEe fot &é@%rﬂg Jaalogl%ﬁéﬁ raﬁ}lﬂtﬁ‘#%b&f B Q:Ultlsl ﬂ)? thefrapeuﬂc purposes, it is

experi mentation
possiple; tp deliven nugtedt agid, fsicedy DA ) tn @ St}PJé%‘é]r*& SPW%W? Bwn%éﬁﬁlal antibody
(or a@fvfa ej@t@ﬂn&x& tﬁkﬂé‘tﬁ) Midtkr eg,esl’ﬂlelli ehlad e hﬁcléﬂi el ahobt exPetedrty g subject in
Situ t8 fpr%\ c% a %eﬁ'l[gOSI ehrg o efec? u1ta%‘[ eps ttheg%)\%; lg(#if %8%1 ﬁgi\)égf vectors
MekmnﬂlmﬁMUaﬂ to mhlch it is adn1n|stered Knomn

anti body-based pharmaceutical s provide guidance in

this respect e.g. Herceptin(tm is adm nistered by

i ntravenous infusion of a 211-ng/m solution, with an

initial |oading dose of 4ng/ kg body wei ght and a

weekl y
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mai nt enance dose of 2ng/ kg body weight; Rituxan(tnm) is

adm ni stered weekly at 375ng/nR; etc. Conpositions can
w0 p@udes7TOr e than one (e.g. 2, 3, , 5, etc.) PCI/iH0Gy001071

of the invention, particularly where such anti bodi es

bind to different antigens (or to different epitopes

Medzgcﬂﬂ%%eﬁz@%dﬂﬁ%' gen) to provide a syergistic

erapeutic effect. Antibodies of the invention be
The moimkiona taetitedie§ of thhduvenmisirieamers Sepsaf maxby )lsewf?lhthe treatment of

dlsea&t BGrnd gﬁ(ré}ﬁ@ﬁ%f 88ce Or MdddieREPhalsaRe L{!rbférably, the monoclonal
npoun radi ot her a

antibydics O FGRTSPBFR At I Brer e %ro%ﬂa%%en’g?{%ﬁ W lagnosis o
SARS.Mehéds il didzhesisamisi heoldilesonpetdgmaiitipodyakrean gatibedy| feaggent with a

samp%ogj{ brXetﬁveds ?&1&1 %m% ma? 91{8 ﬁnZIQc% th@@c%cuglpc/ﬁan%ét{gen/ﬁﬂt%od@&ﬁiplex

or nore protein In t he conposi tion.

The 1;;%\?/18%? ktarloxk/ll cgsl P mn%os%tlgnh&sﬂixi]ﬂé&ﬂgﬂ fo!r %ge Js%rrﬂgdlc-g&gnt It also provides the

rovi repari ng
use g Ia,awm};@éyjpf halinvepimpn ithsi mgququ@res?feapglegfame(lf §or Epgﬁgﬁd qf ¢ patient
and/dd d[ﬁgﬁ&%l DR atie Tk RRE YroQded Aﬂﬁlethﬁcw mittte@ﬂihg Agfdjeft dnji/or of performing

d1ag§ﬁgnp%g&léc? 28 P{;Infgct %g?pg%tj g asrtéer %nﬁh OJOF%%%%“ of the invention.
The abiet ippefirdésa bumet Bod wef obehsplang ?@C%’Y p‘)lﬁ gﬁrﬁ@@é{gﬁe@t&em involves
monlgogﬁg b séis@%n%ns%@t%ﬁadﬁﬁmﬁﬁ%%bﬂge AnPRHES @Rl indRtiodd Otbttment can

nor e ar maceutic t abl
be & Gipglp 49 SYRUIF BT R ERASISOR LTSN yJ”%/es?n‘é\e e " fdafif Pinfections
diseaddd] dabady idfhainaasdighies anetnhuenisaases, aresf or ned B cel
of the invention. Thus the procedures for first

AntisaleadbMth Bivéhen Baneakariabasain inpodysaderd t hen prepari ng
t he pharnmaceutical can be perfornmed at very different

CombdsiR8s bﬁ/taellideﬁ*&nbi11p@,e@@hlej benadshiififtereé direqoly s e pafent Pirden delivery

N T

intrapuscpled oy 14 the firdergitighipptecofadisens). ioy BY reaik Iogl é‘f & &3bfgt, spray), vaginal,
tOplC(llt WRLSRIAY PNAnst BB U Biteeisal hatilag rev@de pultdogary or other mucosal
mpnocl onal anti body (or active fragnent thereof) of
adminj§Frdio8st ;. such that the nucl ei ¢ acid can be expressed
in_the subject in sjtu to provide_.a ‘s
Comg%}ogb%{xq ipventipnpay @?}Fﬁaéﬁ névaﬁgﬁafopﬁ% :1::"81" exalgﬁla t%ua cc:ﬂmélosmons may
be prapdréll Gehjboratlas, aitet B riguid selutiane wnstispensies. §phd fionl suiable for solution
in, otr rsgsat A B, it v?{d UshiSled Eﬁomnﬁfelcﬁ)&akanaﬁh Q@gk §re@f(e g— h& 1yophilised

0 n or ragne nt 'Ie r eof %Qét ; .
compqs@an,n@m Smag@‘i‘“‘s@ais?élm%m e pice H?%W“ i s&@@e cQaining
presefr@é’tlvé)h?héiﬂoﬁ@lﬂﬁﬁdrﬁn@f be@ké}o@x&& ¢or tdpic@f sinahiktystiob g as an ointment, cream

antlbod es .
ot p(:tvﬁ{ér g#xgv%?ﬁos%x {&9 oxfapﬁg%\lstg%offﬁi' % &é%etgblgtcbrr caps:ﬂe as a
qprasdlcagamlsy"prfommsv ﬂ,@m@d)s e wragHiy ge W “*F&%Fﬁ?dé"‘ pulmonary

admﬁgﬁgtfbﬁte'gn& ANnARE, 'u@iﬁgy ﬁ@é pcﬂweﬁdﬁ{al sbfag yfhfe lca@p®itionwial e @repared as

a suppet! 8{ (Pl‘dfﬁssalfynifﬁ %}ﬁr{sﬁogg negl%é;gsfxre I Il'lasgi au.fﬂ%l‘ 891?artaﬁlr§1mstraﬁon
e.g. hsndremt Thncqumyitiole sag be mbloéqrtm dwgnéd sith thatgeampispd pegpposition is

recons?ﬁue% p??fj % CMBREratbl t2h PAiRF ¥t 8Safid)@ lycﬁﬁnl@éd @libody can be

0 e invention in the manufacture of
W@Vﬁbﬁnﬂﬁﬁ%ﬁ%Wﬁ%ﬂ@ﬂﬁé@Fﬁ@ﬁﬁﬁ?ﬁe tient and/or dlagnosis

in a patient. It also provides a nethod, for tre%t % it
Antilsadisis end Fragnepnisrihespol e Aeseriter gy the iPEEG D §ventipn mpy alg b el in a kit for
the AT Fhbut, REtoShBEheQf a1BETE Bikd@keri ng to them a

conpositi on of the invention. The subject is

preferably a human. One way of checking efficacy of

t herapeutic treatnent involves

-12 -



10

15

20

25

30

35

nonitoring disease synptons after adm nistration of
the conposition of the invention. Treatnent can be a
W@ evghmednse schedule or a nmultiple dose schededBIB200w001071
invention is useful for treating infectious diseases,
cancers, inflammatory di seases, autoi nmune di seases,
.Raﬂﬁﬂmamﬂﬁphhﬂdwes of the |nvent|on can be used in
passi ve |nnun|sat|on 03|%|ons of the invention
The W?ﬂa&@ﬁé@m H@nalaﬂ%$ BPSEY Ry B mefrof F T ajieptiggy may also be
usedDisresdurdd edfi nneleie dvhly fdp eha clening lof ahdiddp \ceparfontubsabent recombinant
cxprbfbf Fhbdindhn  SURGHLERERUS |%nort DLEAREEL BARGRLAku purposes than

ntrav anuscut ers
exprm@ &opB %@H@ Prs@bléslomasre gbi@r reé@nwf stabliy. rqpeodycibiligh puure ease, efc.
ra transder ma
Thus P h%%reﬂoa %‘a 3 3 Wﬁﬁaﬁgogaarepaw&ﬁ 5?0011%% cell,iorREFiag fhe steps of:
(i) preparing he rlmn‘mmisadl Bagtiti ahirs tas @bdcobed bonp ) dlitaniag ofic bihmore nucleic
acld§ @gel{é%‘!gpd?ld@ﬁ%lg Chdil g&?@%rﬂ e ¥ @51![ QU& Q% g%s':tﬂcr antibody of interest;

onmposrt ns nmay prepare
and (if) Bevkis &8 nugleichasid fdo Py q%ﬁf%FS@EIhG’E"- igrgdegrto permit expression of the

antibtSGSHEMGe@MSthatIRkl. d forns suitable for solution in, or
suspension in, liquid vehicles prior to injection can

Simikkgcghbiaventiep proeidey @mgthodifolr prepiting e sedmbapesl, tepwprjsing tkesteps of:

8] prggﬂ?ﬁ? lagk Qmwﬁﬁgi El%%ﬁ’ %BH Qb( (ﬁe@anbeé WovE LGS Qétfugﬂéhfg%cl\é\ﬂc alald(s) from

wat er contal ni ng ervaglve
the Pcb‘i%%‘i"tﬂ?aé ROCRES? tb%arﬁxbe@a?félatewr anddyp) @sing Q’GﬁF‘iﬁ"%"F rifpyggiion from
step @) Go pr@farafuciHidciis)tfor i@scRHIF Db ap GMGHSmn Tbe iic@tifpas périndtrexpression

ofmgaﬁbggmg%§8%£§ &g&soral admnistration e.g. as a

of capsu as a spray, or as a syrup |
The Qr@@ﬁtioﬁr@éol ﬁ(rofqh@svﬁ’ %e%(&i o dﬁ@paﬁﬁ’ Ort%b&ﬁ&'ihnﬂ@éﬂ k?c@mpnsmg the step of
on e

tranquqﬁEq%rGa? OS& §Flh gvn!grrc?qg ﬁcrgyrﬂ%\e"\dlé\ eig rac §lf&t 5900%?@ monoclonal antlbody of
interesg ptesirt the muctely abids pre epdeiedeidsthat wurp gediet! Growm @r immortalised B cell
clond&5& ﬁaxWemJ& Thi AP gl%lcédufé@ oY st ?Feg%r%gﬁ\ar ﬁﬁleﬁcoarmd@%ﬁi then using it to

aural _or ocu ar admnistratio dr ops
transgsrolst PEhcarabe Bufarmed pt diffgemh tlraféshygﬁ@are%tu@ﬁplf Haiffgrent places
(e.g. endiTbraedowodgepsi tion is reconstituted just prior to -
adm nistration to. a patient. For exanple, a
Thest yeophbihing eells s thie bogytiananan Ben pe ol derdxprassiantand oytmwragugieses. They

are pﬁﬁﬁﬁlhﬂ}eus‘éﬁﬂ ®r cQBreﬁlcﬁt &t ah!ll%dﬁk‘ ?dcr Qirge-&!’fﬂe' Ma@&ﬁ@ﬂ Ghroduction. They
ment s ereo eSC

fr
can 1 B EiEt iy S R0 Gl AR e GPPRRH Agh gt culae
techidfuet comdigrusedg utclnudmglbne:m rhmaiadl ergitic cdirgeaslér Rettdo nddfureg adcites fluid,

hollow(fggy?g%org}:?or %fah{ggﬁgrf %@Msn@rl Mffq@@ Q&YJ ﬁr?crocarrg:r culture,

usi ng t he | nvention may al so
Cﬂmﬁ§éﬂfa§ﬁﬁm§dﬁ?ce of nucl ei ¢ aC|d for the cl oni ng of

en for subseque reco Xpressi on
vt b e P B BT RE LB A0S Ho0r Hosr & Bl o the art
Eg'$hdmp@n@uﬂﬁ¢awmpwn¢q3é@htmam1é&ﬁré@@i@ﬁkﬁﬁﬁﬁﬁB cells
or hybridomas e % for reasons of stability
The pxppsgieroshiis Pelprably g pliaryolasel iraludingTyras ar.nﬁ enimdl; gqfls prsticularly

mamPeRtl FRS(c@. CBORONS, h@hanWeBPRAEL NPER . CEMRIRAS €&l Biorechnol Prog

200 380TREESH G TGS IBERL ool L T ERBELARAD JATRA ALY SE, o i
Biotenkyroé Fragdl083,£9: 345 g célés gwelbmavsils éH&/p@ﬁentls BgAt.7 k§h@drﬁ3 300,104], erc.),

as ngi3 Q@ Shnf £AM Iﬁrgﬁrrﬁi %}@Aréssi%h QB&s tcﬁ?élty@tﬁﬂ@getﬁe LA 08N bF BROYvention,
nte@est ||| ert|n

d.int
Pam%ﬂéxw SSHR e aedbe b Jer Eﬁeetﬂgé%af sSa PR T humans,
Exprishién atets thadyn gbwiintemestee inedi et préfosdd. ESiradsioahbys thithen grow in
culmke%%%ﬂ tﬁ% Fsregéé ol‘ilﬁﬁim%l H@RQQOI%O&{%L P Sq?&%‘ﬁédqg a
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(i) preparing an imortalised B cell clone as
descri bed above; (ii) sequencing nucleic acid(s) from

wo b@4B76se1 | cl one that encodes the anti body of PCT/IB2004/001071
interest; and (iii) using the sequence information
fromstep (ii) to prepare nucleic acid(s) for

The ekprSQIch B8 rlaPbo A PLPERSE LAMiOSt i n order to pernit

expression of the antibody of interest in that host.
The J%@tmmeﬂﬂesmrmah@bfoppmpamhg@na ommotaadclor apid apagciiley (eag heavy and
light gﬁ g%%legatﬁé%t e?xch% s aff Moﬁ? LPGhedrOLe O%Inﬁﬂsn‘ig tHel §fo@r(@1 P€paring an

one or nore nucl el ag_l ds, t I% code . g
immetalisA Gkl Alane aeaeriive @y the nvenion: @A LRIAR FEP thelh R SPd
that e’ii@édé!&h@ laftiHUE bﬁinﬁers%@ TS irtvB@ton\wio rabédes wenktfoddnn eheining a nucleic

d € h eparin an
acid 5%%8 &#I S%]ecb fa{l raﬂlgOde (% 1% erésp eco{nBM%E% 'tﬁ%nst p-g UIS (i f‘ﬁ p ring

eparing’the nuclerc acid &c, HBH
1mmd:rfahdeB;cqﬂg:lq>rte eg:cprcﬂ.mgppsﬁlg mmegmﬁogt) sp@ieRciRgppclsie acid from the B ce

IR At dy o fetst t i mes by different people in
don@gﬁ%fefent lpI e{ceégo(e g. in different countries). These

The 1?1%@5&{3&1%6\71&68 b ng:ttef of hepdring endléio acid mnletHe(s) that cnendes an antibody
of lntﬁléeptt £o d‘%{l’%l?lg Itt%nsteg)f lo%#x ntlri’ér e BUIH02EF ﬁoﬂi@eﬁf cé![ @lone that Was obtained

expressi on_ of % i.es 1ol
ﬂomlaaragefowamecqmrtmewm e QTEEIUE FTHEh P i g 5 el clone

and 86n Eﬁm@%u&l@i@ Btd) ¥enl NghE L @Biforakd at phrardificeuttingalby different
|t| é\n fﬁ%ee?cun Itureteclmques can be

PeoPﬁégg‘ eﬁ‘éﬂ‘ﬁ&ﬁ g‘ﬁ RS9 ed to static culture,

The %Qentlgrbyrgg hitd GGt d b Isrepa?iﬁg bt §r§1b5<!l3”('e§ foP phab@iehiidaPiise), comprising

or eact or cart

) m ni .
the sj,qpis rof-ed @ralﬁ;ﬁormmgcq; @e@}l?’qogr Ckmrrtaa mett’%qryaﬁ}{rg%gft%s and selecting a
transRehEU B 641, thet erodhdek hddsatibody Wbthaa ldcsnrgd ap@l:lfs:eth,uehdﬁqqlgbed above;

(i) o&)tﬁléungoagdfép %lqllleg%%gg S 01{ 1":181@ il%ol?i% fg @J%_m%\%gl agh n@W’Chlaﬁ genes) from
the seldited Bpell tn@wbomfmltewa@wswt@; thww@e@ﬁ&@@g g ‘b?f ‘ﬁt%t‘he nucleic
acid(§StoP5EfeR APLYpréysiB l1'<1a§1:ycli’£[t|o@in Kéﬁérlass thaetibdingf yeast; @vculturing or
sub- cglg:ilqurrg th %%lfplé%&gxgﬁcrsg Ct%f; ﬁond}élo&t@%% lch? %glﬁbgoél}' %f (n?eé%é gsgé_(?essed and,
opticahlly, Bi) ptréfginp dle 2Ritmgy 2008 irt@¢st.) : 163- 8] or HKB 11
[Bayer; Cho et al. t ot echnol ogy, 2001, 37:.23- 30 C‘(}O |

The wergipn algp gqo*éxéwetm mmgng_l_gx bodgf})mglésfllfn%the ﬁ&‘;%sl culturing or
sub- &l@cluln% e[n@pﬁ@dicﬁﬂﬁo‘ét &ll&ﬁ)ﬁu [#ildm wadel GpdGshAk}s thetagtiBody @8 interest is

| ssion host ce
expr%slsiglcaé@y&ég i Ityh%urlf%l{lg E{e Ganﬁf;#d?q)ﬁ gﬁ%?%@g@t% %ellaﬁsstaﬁ &R host cell

poputeint hobeer prypamdmy (0 @rayé leis agidfs) eltoaqilgg a siepted %e“ﬁB? antibody
of m’ieE&Wﬁ?tj ¥ 5RahJTTUPA 96}51112&10&1 f Buﬁ@;ﬁb‘iy 1ympRESES iptepatad 84 described above,

(i) 1@@;&1}@ g?gaelqabl reﬁ\ggxlfitg) j ;a(%r%g%(sesg@ﬁstl Rt & & ?xﬁeg; t\%gtrxﬁtﬂiody ofhmtelest and
(i) priesieg oe sufcutimingpdperin BBisprooguss sat &spldieiekdcrfido produce
said _Ieﬁglregﬁﬁl 20 bGP Lo HeT%| {he r;ﬁgceﬁlﬁ}eg Tdf'efu@t gRbAridgl the . recombinant

ntion r0VI 868 a meth arln

 cxpronion b 3D SHEEb IO IBET] 8ot oA O A 1 g ifhent fimes by

diffefddRhddpl @N@Mrotiipiicesa@gOideifformt envhirogdy of interest,
conprising the steps of: (i) preparing an i mmrtal i sed
The Breefidn ckonpevaks ar tithgd tof prévering ¢ ameinegeuticsl; pomprising the step of

adm&pl%% d—HHnlaa bl %b%ﬁ&ﬁwﬁi 65 dr n?o'r@ﬁlﬁnﬁ‘éé@ﬁtﬁhl@ @Gélﬁabﬁé‘kﬁ&ners wherein the

mongc‘rlw @%@o@eﬁgp )ELFIBJ&PC?O%IIP o@&l%%éy t?xﬁgwaé Il}igrre!g Vo?rgt ; ngrgsm%g host of the
mveﬁtﬁﬂllﬂlil@ Qhetﬂi&iedlﬁﬁsﬁihdﬁst ataiaing itsouhnodpnal mitbpdsfe,g. expressing it and/or
pur1%m§ &) anéiln v ?gts VV%Il thé ﬁar%&ﬁ%ﬁ i | Yt oS8 at very

he®dcco % I nvention; (i)
diffesmtymerdiyritianent bedte ia differant plpsce freg B HETPLtEPEIHES) hat
encodes the anti body of interest..
- 14 -
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The invention al so provides a nethod of preparing
nucl ei ¢ acid nol ecul e(s) that encodes an anti body of

WO paoe0ast] conpri sing the step of obtaining t hECHIB2eV®1071
acid froma B cell clone that was obtained froma
transformed B cell of the invention. Thus the

Startil %%ﬁ d Y5 2Sorh@d Bickl §f th® EHvéﬂtfah %ﬂ@lﬁ%tegs @@uiturﬁlgoﬂr% @R@ing, cloning,
en prepari.ng guc el c acid(s ? fromit

sub-<{5BBo I HEIORE: I i PEREHED £ined TPoPrrar s r?fdeb Bopetuate the
antibddy estpriefsed Bynthe piaﬂsﬂ:‘@me(i 8. cgll Wlﬂl @itibfia bptivhisation At eaciegyp. Ik ereferred

ﬁ:mboI 1rr]r\1/ee ﬁ#e%gox%rngéfﬁog§ i‘ Qéseo?%thﬁgatﬁﬂ ééaé“taﬁﬂﬁg)‘naturatlon

har naceu |ca th
or op@masamny cpRih T BF MIFlEic SciBbBUPdRS A ABHPORTNRN I cugompesses all

cells, nMEBID RGN, Otcad) dqueiceﬁ bhtibgdids 46 apsiaad pRearé deink sichafeps.
produces an antibody with a desired specificity, as

In elidiese mictheds, b auasic fid psedbit e rigpmessian o mag bguanipilaigd betereen steps

(ii) a?rﬁ (ggr 8, NG, (L@?@t@%}‘ da?he(r& cgrtad? erﬁxgﬁéﬁaﬁ‘gd |sécE1@ﬁce§ h@iddges from such

fromthe se e _anti
manipyitien eedude(blrt PIe 110k &@rtrd F?g Cftaﬁgﬁs A Ertrefhéfe é‘%ﬁ”&(‘%‘} Slfeﬁ’ttB agyend codon
usageuﬁ‘d afdi@ of h}ﬁmﬁmfa@k(ﬁpﬁ@i zdmﬁfo} trhiBlafi bre Rl SoBbe@epreg 2. finls also possible

to cherﬁe the rr]xﬁcgglelg %Qid B atitgrs e ngodgc? ta}nb %d%ld(s)f Fr!)tn {?gl%t it rgi V%e useful to

cul he expressi on
introdsiondlict #rome iherle 24 hels én@:r%éd%& 165 efp. heerne@tnd.sgbsututms one or more

(e.g. %OB essed, @@dro QEH)I R0 A de(éﬁbnmwof Mxheft@ rﬁdﬂ@(e%nﬂ Ii}@plzy 5,6,7,

e |nter al so
5.9, 8 ol W Hhea o BOgR St B Mg Sy b mtatons
can ouddifyr ieffectar foudtionu| utigendirdmeesefindysi prt-osktios! | modlﬁcatlons‘ .
1rnmL919 kc‘%f' &8, dh %fodﬁ&%lﬁd 208 MNBE StdchBedE b(ps@ﬂ:}{t Qfmps (e g. labels)

erest i's expres and, optionally,
or PSR R & HE PRRRGHESPParBr U s Brdpreiesion Serbige stes or
can be @ltdodypep ki raddomnfoliase Digeslepticagag.atblépylat eohpooyi di ng
nucl ei c acid(s) encoding a selected B cell the
SAmﬁntrbody of interest that is produced by a popul ati on
menory hocytes prepared a bed ove,

Antlbefhrsa Sreﬁé"érlf)r H’gn@%@ R B8Ry %aérarj’egljﬁr Bs?ﬁ?ﬁ@%ﬁ g may be
admiki@sied thadalth afre @vopitees s dthe pﬁdi}ﬂ& ’@h@l yhapfcome] ires esttact avithl SARS virus
ll’lIeC[ga H%c}en%ué&cﬂ a&%@%&oﬁféﬁg& Hla ld l g% S(!UQED Oihig&géd 1na;rv1duals as

e| C acCl uce said
well Wemeehthwglr P’é?éqCPOfp@fp?ﬂn@W and medical P@lﬁemplr 68y sEe containing
anubédacrs thithes SAJ@S pad are dot hailsec pniirivdt alempﬁe Sigkadttre MigSinethod of the

inver gx? %""ﬁ@a 1 ea];; C?f e e(fr?l(% %Peiré n‘rémr%a 1(z]m§ &opgﬂ?n%? anthodles Such
antibgdiesdiefyfoe rus,thto fiivalop e phssivg serr:ther@mrafgememhls wolpdier pad °enSThe
i nvention alsgo provides a nethod of preparing a
The iswetinndautipeaalso POHEFS &imodnd PR CamistiPR Pf dhe SARS virus
compHEIR® Gﬁr@rﬂa{emﬂgl Bl b@ﬁﬂvél\d\rhdiuno BEarMntlhm]year antibody fragment specific for the
sArR® I/]ian.{s l’étol‘f an boé 1% etf%e skRE L s%bu @‘Iﬁge?eg&@ b I?rﬁmtamed so that
nonoc onal % nonoc ona ant t hat
lﬁwppwaﬂﬁédﬁrrmﬂeﬁﬁeewpreeéﬁdw*ﬁ@%ﬁudﬁueﬁe i nventi on.
Thus the procedures for first obtaining the nonocl ona
Non-lmrarbpdsies e. g. expressing it and/or purifying it) and
The 15‘513%{10@9{5‘ B%leﬁ‘ geécﬁbew dbBvd Hlereﬁh@pﬁalﬁﬁ%|aﬁﬁﬂ>od§é§ okdp ﬁlre(i %)om human B
perf or ver ffer hrnes é d|f

t
cells. 6‘@816 l@ arpﬁrcariaﬁege él}aéﬁr[e Tﬁeaﬁ@sxs (ngt tﬁc miwﬁ qusttn&e fig use w1th human cells,
and c@Obnised @B arfyt cﬁgztrﬂsngoﬁﬂrtbﬂ&sta g togmefider amdbbdRs d&l thergfeuticha diagnostic
Vetemh% %.rs]é Ié’tjgam%r?sr ﬁlv%% éeﬁl?@éat ggn i rgrhl)foh{‘]&? b?% rﬁé{gd(ﬂ r0'1” b invention
includgy ylgaetw {remketsc apeé,agprglés F@lplfogqr, r}éréurp,nc}gpﬁ@peep,obaboons orang-utans,
maca@@ﬁ RELUBHE, HoREs, sk, BrREY, p@X o8 sl chivtelt, RBarky; A kor ned B
ell, with optlonal optim sation at each step Ina -

preferred enbodi nent, the abpve nethods further

conpri se techni ques of optimsation (e.g. affinity

mat uration or optimsation) applied to the nucleic

aci ds encodi ng the anti body. The invention enconpasses

al |
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cells, nucleic acids, vectors, sequences, antibodies
etc. used and prepared during such steps. In all these
woreiohods;77 t he nucl eic acid used in the expressPCRIBO6L001071
may be mani pul ated between steps (ii) and (iii) to
insert, delete or amend certain nucleic acid
GenagAUENCES. Changes from such mani pul ati on incl ude, but
are not limted to, changes to introduce restriction N
The SértneSconippisiagerocoopdaes timelgding't es addl ar “opsisingSes.g a composition

, “coméofi@iﬂgc" Cx 'nﬁg ke &Fls@&gfugi(rel% hERst Ak B@Iuﬁ@%ﬂeﬁl@aﬁdlﬁﬁﬁy epce $,Y

So possible to c ange the nucleic acid t
The wbtde‘fsubstaetlfékyﬁ daechoamichue SeimfdetelFoe. g et eamplogition whigh s Eﬁebsfanﬁaﬂy

free® ’u,l§<§£ bt b bt B G RRnPY. MR feRedary, the Ford3 subktanBally” may be
m no acid substitutions, one or

Omlf??é ﬁem(‘ge ‘Ef%mi“m 5t tﬁ%m“’%ﬂ“"% 6, 7, 8, 9, 10, etc.) am no
The @6h 8aid8 @ J-RA6n BANBEHQANE LR HBIS fGrex@npld, x120%3, 4, 5,
6, 7, 8 9, 10, etc.) amno acid insertions into the
BRIEF DHSGRIPTIQHOTODPRAMINSSquence. Such point nutations
Flgut%a? smllg%l’cgfef ﬁl%tﬁl&fx %ﬁ&'s%‘i@s vﬁm:ﬂlig@c&i Rindieng lysed in 3% SDS as

anti gplmqﬁh;g%@ alg ﬂ%oqsl?, ;fatllgq% 2)?‘ lse?%lg gl%a 4op Idgbtﬁﬂ? %%q@ng of prlveiogal cultures and

ofmﬂﬁﬁn@&taean&@hsgﬁzmmma@ent groups (e.g. labels) or can
i ntroduce tags_(

purlflcatlonp se . o
Figuf Hhor e esnalistoe i o Gy APSHisclPY e LREOERY Frpgg et o gt
neutfdBzatiBh FiGg L(V@L@ @&tl efs@ly}jﬁﬂboﬁvﬁibécewesénhy sagdneeinisort fodyodpnal cultures;

' e ecific for the :
| pos‘@ﬁlﬁgm\ﬁ lfg(b%teari% tk[Jhee p%\urr e ?510?& heﬁgg#£¢g ? %r prophylaxis
Fi guﬂ;nﬁsw Jllﬁlaﬁﬁlﬁlyﬁﬂs SF @{eﬂdmtaﬁ ahﬁlaidlyhe@aﬁse tVeHekSARS @itus spike protein.

0 CONe i nt
Cult‘lrﬁf frg % vtzqre\:l\%ftgg?oé 61 capact! 8oe gtglrér 8&#1;;&%&&%% #;1{ YRRS virus
spikeprofemretiNAt Eragifing isofate) pi f@r wlrucmefpw @u@wsaha%tméwe ggain of SARS
viru @A ARRw AL QoietBh @b®cbd ﬁéht@ﬁm&g)ﬂtteﬂéﬁdsstﬁﬂdc BESHilaprotein by

und‘ger o nﬁg ltfgp%arégﬂﬁ S a§§| gt a% Qtlfug ?? gﬁt{,s%ec%,lg E%FI% cells by serial
diluttone rogf sapematines Metrheldvanf néutelizingy @nlturcm Vpﬂvoﬁﬂ@rbgyralvpls showing the

maxdfFRLINBY wRlie BASHE LA MAIBIWARER 21 ng monoct onal
ant’l bodi es. ant1 bodi es may be used to devel op a
Figufa s siwevss g othercapytiagaifngt SARS aewthalitize antffath ocpelnsStaining of

sp1ke H%ske@t\ég @iﬁ@ﬂeﬂts Iﬂ?ﬂpﬁlfu%deSBaif &gcﬁg)%\ﬁﬂ %%or@ns%h%céﬂt serum (squares).

venti ng transhtssion o VI rus

The S svnbele mdwgteame M T R e N M yva%?bferved
rigfS S0 i RUE R ARREEGE) A0S e R ) o8 Santibods:

| Flguiehﬁ& eh @fe@wbﬁ ofmméthcal oTeic 1ﬁfbnt1d5kafrotnhﬂmaﬁtoemama]loheé bhtéboflpr

i mredi ate use in any further SARS out break. Non-human
MOBER TSRS CARRVINGEOUT AR ESVIREIONescr i bed above in

The éo?f% %{tll Fenrtlgn I}%@ﬂ tﬁ@tcio%ﬁfi' @?gﬂﬁﬁpﬂ{eﬁgryf Bofghl?hﬁ'@ﬁ s Bvith very high

prec) “at e " I N tEé f f ctalizes
cfficigpey ensarhice his et PPEEREon P IEE ST at immortalizes

humaB el wittelomsEcivict Andn yoloslga Bsdell abtivatl drae eﬁhameg thetedficiency of

I QV nti bodi es for therapeutic or diagnostic
EBVp (Vﬁﬁggy ‘use. Organisns with B cells that can be

lhﬂ%#gqsgghﬂg EMMHpe met hods of the invention include

I mat es S, es orillas,
Humap pwglgﬁfz% g@ ga%;% % ﬁ at\xgﬁ‘slsol%gﬁggaﬁ Bgﬂltk&%o;s by cell sorting
usm@@;‘éﬁwdﬁﬁd‘lﬂ&ﬁ‘mm@@ﬂk Sit. Bllﬂfé&pt, nupitgs, of dalysvercsbdsd io anpbibasy cultures in

96 v%eﬂcn&%dgé atds> in, thee t fesege gf e}l‘ad;erige% rﬁ%o%ql@a? @Qﬁs &lx[](g/ml) and e1ther EBV

Ses consi s % ?
(supgroatposoft BB cells) alone or EBV 1n combma‘uon with CpG 2006 (2.5 ug/ml) and

-16 -
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"conprising” X may consi st exclusively of X or may
i ncl ude sonething additional e.g. X + Y. The word
wO swbstamt i al | y' does not exclude "conpl et el y"PET/TB20@4/001071
conposition which is "substantially free" fromY may
be conpletely free fromyY. Were necessary, the word

recorrtl $129 1 @b Wimy _I)%CIbPS @d% tcﬁe%réeﬁt@é@ Bihﬁﬂ’&%g 'céHt:IlﬁHQ oRfwing cells

I nvent i on. in"relation
was ??G??ér Freqpengist W@rﬁxdeﬂi@gﬁlgd bf’&]ml%ﬁ%qt@n SR8 Lmeyyvere scored for

growin SEIR| ElbhiablefDkicRiyAMnNGSr HifgtshEesolrcshudBScetle stk bsfotibwd: he
ELI SA using SARS virus-infected Vero cells lysed in 3%

SDS as antigen. Shown gre the OD v@,ﬁigée@geg@r um
&Ns666 dilution), su m |
1 L o dﬁ%‘gm/? :.ﬂ Kﬁ@%’di

and of independent B cel
EEP@]I(KE@E’?C@%\J@MHE@)neut raI i zlmg-oﬁl ter |of antibodies
ﬁp@@cmﬁuﬁcbgﬁmelgﬁms Virus.from left] to righkis

g@h%ﬁ&]ﬁl} Qpri‘gc.?n ro C(?I I§O':ISS<’:IY) of COTTYﬂleSCGn[

w‘_l NN ol yr\l oha r\u! + 1 r-es: pOSHH

Fep (31 §§I2"éﬂ ed from the cul 2% wi th |hi ghest! i L6
neytr al tite 3 shows clonal anal ysis of
No g rﬁ% g4 e’i‘“@ ggﬁge to the SARS virus spike

Thus qﬁé) 1f-mee }iods gf”tl% %er&%&%ﬁgéa\ﬁ}nﬁll 25yt A gd%lgr? ry?%’%‘ to be cloned

ansftecte

(efﬁcmnvmosgm M@Wﬁrﬂteenqﬁhqémd@%snﬁm%wclp%g ate) and for

t hei r capaci eutraljze the sanme strain of SARS
Ex"”%ler%lgl rORECH %)/ agi %%\%’”WH@”@@FF%V%W on between <

In a "fﬁ’ﬂfef askﬂae%in{baf :n' e d@ﬂ&lﬁaﬁ%ﬂ ﬂitaﬂ %eofmrﬁ@’takiﬁmﬁﬁ Qheive Ryd to exploit
d cultu rnat an
gt s St e PR e g %3@55“? pogpificty
dilutions of s ts, fro r.al n
MonqaypiE 6 iip f%gfﬁqﬁasufbs%ww@@@%%ﬁa S i iy blood donor.

CDlSli‘CDT‘I[gﬂT hninen enemory B eile wareudotaddi yatil sortingesid otrded atd d cells/well in
96 will &%&Fog afesSH résE&f)‘c gPE%gCESé b&d dz%fhg%lf)tﬁé&n%li% IL-2 (1000 Ulml)

neutr |2|n Stainin
and inggghidked rpGnRAETIEE £l CEHe/eb eadibg o Folleaeraslpelps 4 ayressy cloning
efﬁclaﬂsil &ﬁdimmdbﬁ; allenMatasarintd soewingctisgaaaply of aiipanﬁtaﬂtlv@sl collected
and tes¥ea IP ;;%“.Iéﬁ)g :IiérgtgtaF 1 td"argf“@cﬁésméﬁ‘gﬂ f H}t Aé)ggng\ﬁo? r”%xé}a?cm?m ?osdzz tetanus
toxmd ﬁm?Lmeeéleé girpod: hwwms@@ipyve@ral%,m@dclé gAY Vigusingutraligation assay
usingPfeBSEME & @feet®3. anti body Figure 6 is an overview of a

“met hod of t "he invention, from human to nonocl onal

SomeATi gﬁve Mibkeside %e@%‘%ﬂu&&%y Tiﬂﬁlﬂgwml tQNol-E&espemﬁc clones

sen venti.on t he clon
Pm“B’“Wi‘Féfﬁ%@@P@&DW%E’\}%% P iBResaTerT S aaﬁ%"%@m"@%ﬁ% presence
of CplGHi086 [RyS ﬂléfml)gﬁni)(mm Ulod) ofd itrastietest RENIC i(3x 10%mB) y: EBY,
that immortalizes human B cells with | ow efficienc

AQBQOJ% polyclonal B cel| agdsitivat Of tdptinedsiRnGaRed he
| ent% of EBV-irnnpr tatdré&dt i pn. Exesmptemdde *Cl oni Ln?

((?e_f_tﬁ{IO ||nnn ncnncnj: B r-aliq / N O_LIr\')7_L lﬁ'r\v‘q‘ IH{

TeeEEISA0l at ed from heal t \POA8hor & by cell sorting
AugiTagpphebheosi @ISAknown paigohe prt. Diffekent nunbdrs

A%-t&z%h t%ﬂ;@(ﬁ@@eﬁeﬂ inr @Smgocat e cuﬁ ur egi n 96 wel

T Oop —the—prese radat-ed_pononuctedr
AR TR, and pLs SEEERL i
Anti- Measles virus (neutrahzatlon) 7/180 4/4

* For ELISA, number of cultures with OD >0.8 in an assay with background <0.2; for
neutralisation assay, number with complete protection from cytolitic effect of measles virus
* Number of cases where at least one antigen-specific clone could be isolated, relative to the

number of original cultures that were cloned. Cloning efficiency varied from 50 to 100%.
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(supernatant of B95-8 cells) alone or EBV in
conbi nation with CpG 2006 (2.5 ng/m ) andreconbi nant
wa 20020766000 U/mM ). After 15 days the percent ageCDiB2004/001071
cul tures containing growing cells was scored.
Frequencies were determned by limting dilution

EBV—%ﬁx‘?sm\ed gun%eﬁluqugﬁ:s Vet groﬁﬁ&r@@r d‘nﬁﬁocﬂisQWrﬁbGsl@se‘i'lfu‘é tetanus toxoid and

four. different
Tosordemiog ot SRR SRS, NGRS TR B B o R e

memd@P sRBiEeitief caliBY prepitudfréh e siel saogs ocﬁhumhePemph@aifolood}
allow virtually every human nenory B cell to be cl oned

Exan&?&f 31 .n%ﬂt?lyse& Lz%%l% .@ce}lg Ok agﬁl@ aﬂ%ﬁ@.ﬁsp‘e&f i8f0% QARS coronavirus

or su onlng Producti on of
Bloocanmpbs dieessohtaindil fordl @sd paignts metbuafqlmc@yremd af BHRS Heqth patients had

serur é&?éﬁ? %Btlﬁc}dw\é’aﬁ @@&Q@ %‘_I,f r’c@& %Qsa?sh Qi) & Rtralization assay Whlch detects

isatlon can used tq e
setirg e R B B G RO B Do RBOUT BL T IERgke protin
and (RRSIFLESA SRS iifat ddtdcys antilraa tintliegro agldbmtwest otkis of B 8RS virus.
from20 m peripheral blood obtained froma healthy
For tht %&Qraﬂ%@ﬁ asﬁgal QeHRDRiTutlofGoft sérimesbtaimtoigm B blobd wisey edded to

mxcrqp??%g%d&eqqx% Cel 1‘? g%l I %ﬂov@?ﬁbj&?&qgidan%umjs Q)f @%k{lSSﬂ/ﬁﬁ'?lAﬁer 2 days,

sence of
the cROBEIY EXfest way mgrdearle/c‘omi lnﬁ’-}ﬁf?ﬁqﬂLAZ:O’(“’]?E)@@a )‘& %dﬂso developed

usmgI §Al@dl}u‘%§ S ARINANYI 6118 Blse i BYeSSTDa6| thdnifikgn.  Seedi ng only
elI's per well helps to increase cloning efficiency.

For tleéf ;&lgg?ucglé? geys cftht of Bl iy ﬁ%d&ﬁl@t@dnﬁa@n@ afiHoBigs sebitis forAhe SARS

super nat ant ect nd t est
virusEpEATPBY BT ST BRI B PHG Lo abodies was

%mdkar Toxoplasna gondi i, tetanus toxoid and neasl es
virus. The 'supematants were also tested in a neasles
Mem¥iyl Bl $em,e¢j1hlyalgl sﬁfﬂidedgGama}soIaEd nginyend-huetl BGamicrobeads, incubated

with Eg(fg(sb‘% sapebnn%%n? t)f l%)@f 8 Qegﬁ %ﬂ" ¥ %ol laﬁdﬂv@é the‘i{%tédf éth cWBfvell in 96

one tion to isolate spec
well mmmeqomd’@mﬁemcq W Sl GRS AR RS ol “&b"éﬁfi | FBMC (in these
expefidbk U TES W@r&l&éﬂ)CAﬂﬁeﬁWO&heeﬁs thecadtlus/ snvpdrhatints wre screened for the
resenc G 2006 (2.5 ng/m), 1L-2 (1000 Unm) and
Pres‘ig?er%&Peé"t%é (5x| 0 5/ ) For ELI SA, nunber of
| tures

Out @01%2 C?IBFQM ﬁ@ﬁ{"ﬁfg}“ﬁ geg? asggrg s){nve 1}1 Ia‘xebi%ﬁ grag rgq}‘i{gure 1). 23 of
thesepiubirectire niohedam abyt@mtspe@xf@fcﬁ@es W@fﬁ i |f@§l {4 gie. Some o the

hum UTRkoR] agxﬁg esW@Bﬂt@d AbodnBB e &ﬁ%oﬁﬂ@&i@@ﬂ%& rse&sth@s in western
one coul e | sol at e %fﬁ‘lel ative

blorsop A CRImOLr BRI Ciiche) BPBTGIEEl DR Gre gt e ot
showhp Nog€loffth@aniibotiios 40684 kebvalizigrsfidtyred B cel | cl ones

that produce 1gG anti bodies to neasles virus, tetanus A
Out bOX0AX cangle -EQWﬁmsthde&he eoulazatibu sisdap, seg'gi ahaygd low level

neut:largﬁ?vg, ;cg E) hat Ar{? nag! aghc)\%g hgg q‘#e@t?ah*ﬁin% hut&‘;'jlyﬂl pl@d 1/256

ICItI scan ar roma s

respesavqm)eT}@fAHmmﬁwery@ﬁ p]lgmgirlm hngp lutlgg( @e@Iwem% pG and irradiated
PBMCYR rsév%{a'l sedi @EH&V‘MthB;oﬁ@hﬂalﬁy hﬁﬁﬁl@lﬁ}?ﬁﬂﬁlﬁ@ sctiahy whediotsed (Figure 2).

SARS .coro r [
The 368 Sribeier bR o T HE LN e R ey SRS e SRS vins
deteSAIRS.cleBodrhm patst@t(dathad stoemum ant i - SARS ant i bodi es as
detected by two assays: (i) a neutralization assa
TherdbieC isithethB elieshodeitiis passibid tograintd izottilaégdintiletics dpf’atj%lfi?rs%ﬂ antigen

usmas clajn[lf a%mal?ﬁ%%% Eﬂ?plé) gar@E? é@ﬁ’ﬁsav?fmﬁ H%lﬁorl {ukgsltphfn 0@ 0SB erhe method

n-an assa
also aHQWSb@tﬁC@@l bfi thaibee angbaghiyirame A dtias @go pﬁfeﬁ Bt erEﬁPfCt%Elgh throughput
methd®RS virus. For the neutralization assay, serial
di luti ons of serum obtained -fromthe bl ood were added
to mcroplate wells containiigg Vero cells,. followed by
titrated anmobunts of SARS virus. After 2 days,



10

15

20

23

30

35

the cytopathic effect was recorded by visua
i nspection. A conventional ELISA was al so devel oped

W@ 200a766ARS virus infected Vero cells |ysed i nPGEAERDSE/ 001071
as the antigen. For the production of the clone of B
cell s produci ng nonocl onal antibodi es specific for the

The %%t%ﬁws %ﬂ‘ﬁ%@dl&l Raehlits AFSKRES vRad dt efice@hEvhNG ~5 Iﬂg/nm iNgHeslization of
lter O

respILALIrE SyRegtial METS Qgs n g eci%rerglﬁl}o% ZCH} & I ant #ob 4 %‘Iaecs eetl 1ons especially in
childred Ibgitcochmesiiatly aarmttlablehmmaamzbcg @’tl’mélpb B@dd@d b}’nmbmﬁe@il techniques
rcqulxﬂés &tbuﬁ@yl&&q{)ﬁ’d@n‘ﬁl@f cox?c:fent%éﬁ BrokkbrSor of, Q997? ThekéFcse the fully

wer e ated at "10 cells/well in

humm @}t)@gqh%st adyced PR é}lepm%tg%%fethganEntWH?ar@g‘e 26’(9%‘1 ép%) -fold more

effecilvd. QBRNAEL st Mattirakes] RBMots(of thetahgisdy drpebédient shohll b2 sufficient
r two weeks the culture supenatants

toPﬁNmnormme§§%§d4¢%fsthe presence of specific antibodies.

Qut of 1042 culture supematants tested, 165 scored
Exanggls it fapeening SARS WS spuvalescaly POEEPR Y058 of { hese

Peuﬁlgxlaf HB&?W%@%%M]%E anfkd, ;%ﬁerﬁ‘ Qto&fﬁeré}ﬁ @im%p@i@ér bge RERAGSYINES ARS virus

at ed So human. .nonoc
L R L s e L T s g
cellsSARsSsMathy donimpREtEmathbd httsvoidhiriggersigmthdd wedtrgceptor. Total B cells

were 1s ecf %r %gtl\{i@hm%{]@ﬁ%m r&%&%gﬁ%ﬁeﬁyﬁ' \%l@ﬁ GRlk fMﬁr{dQB be even better

e ns hese anti bodi es

than gmgxﬁam@mqba@ds zTh‘igPC]é%‘{Vﬁ?ﬂ?/ steiged @haHBPodim%h‘&ﬂnﬂWe‘gD and IgA and
negaB PRI AR shi®b 85 W@reﬁ%ﬁtdd%ybélaéomt B @eusamawses SNBIEBV (50%

o3RS DO SUEL gt 1y AL 18 g AL oo

micrplab6in et RYMI yediuih eupmelnemi@d with d 0%RECE| Bh ele/ndﬁpG 2006 and

irraciadd FENAG @ki(ﬁrﬂ rIn'tHls telilﬁ‘erﬁ{eﬁtsﬁﬂ@ Qva@fnogﬂgédaﬂﬂ’ter 2 weeks the culture ’
I rradi ated el | .cl.ones

Severa
SUpeEYHPArEH W}?PWO&@&PF@&F% hepeabt PPy ot ae o it deseioad

belo@wPP@gltive c@ures Tleee odned batititingdile®ndn thepotserse nﬂCpGin 2@06eand irradiated

PBI\/E‘AS%@‘O\%Sﬁﬁéwg Eﬁgﬁs\%@é %gnd%&‘ Qgﬂﬁeearﬁgb&&%?od%ecﬁp% ARE from culture

Virus as ectron m croscop Py, ta not
supestytsiil Py affinily erepaost H@iy 7§ PERIS A rRIUAEE (Aeper F@“‘Sosm ble to
produce neutralizing antibodi es specific for
The ﬁmkfg’é ipolaisi 9§ GheoHIRS wrus AEFTDARK 256RESISH APRRST @é%%@ e spd for three
invih bdthR: @ short tinmespan (30-40 days). The nethod al so
all ows selection of the best antibody froma |arge

ELISOOkro Rdwhs idh@sefiantuiplidicg b M&wg&mm plefub @ghmidyamits per cell.
Cell egﬁgeeﬁﬁgrg?t?%%él?eggh %Eer g‘%ﬁﬁr%’!‘ Iﬁz &Eedgﬁ CEptL Rflslé {oglfléllfc'ii(ﬁb rpm, 5 min. The
supetrespi wat wibjpctsy e yemirefhgaiion as20RGVpmaordhmn it alseknym SW28 rotor
throd A SPIBALRE Ve fL{sﬁ’lﬁﬁ THgf %Eét ]2 ﬁumf%g REGE @'prsshdi‘n Gtk 9801 gradient

it Dot LN B £ PRI o8 A BYNER. 2 e o

protell@@&mémiadommgetp@foxam inlgamdly Tiecantigdnt susdehgomn (150 Hartbo EBISA assay was
prep rcd H% C(gdéggol ol %?ng ‘ﬂ%hw%ﬁ‘ g?lfetjtl lgwnv nt I11§mrt P96 LES FLISA plates were

m a pear to be
coatainmn@l mwﬂﬁlamdofrﬁa%? i gtigey & 0-Thf Bhosef Hﬁ‘a‘eons of sera or

cult¥& ' )i)a?ﬁ@e{nk VD Ua[clﬂéﬂ ahd tpei@ntgdod)tishase r whedddiered using alkaline

phoslpaqazge t‘ip%%nt?%&% bgp i{e “%8 R ee\rﬁelexﬁgess%iﬁgar%graﬁl 1%%3 (AU) relative to the 2

monthcavalke éskﬂé%@hﬁere itos1f mosme dm@h testedPearé preativel (CbAYdd
was obtained froma patient at different tines after
StaiidedIh etibotibegeiifnfonnitve SARSprutieinwd SARS virus were detected by flow cytometry.

Briefly, the SARS virus spike gene was cloned in an appropriate vector and mRNA was transcribed
in vitro and used to transfect BHK cells by electroporation. Transfectants were incubated with
-19-
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(2, 4 and 6 nonths after infection). PBMC were
i sol ated by gradient centrifugation. 1gG+ nenory B
w@eis®766eT € i sol ated by an inproved net hod thaPCHIB2E001071
triggering of the B cell receptor. Total B cells were
i solated from PBMC using CD22 microbeads (MItenyi),
culmV\g]éu g’géﬁ@ngmf |upd wtaﬁeg’ gnc?s)fa?&d%{htﬁc Iab@ll%d YSit @&1—%&% ItgG antibody.

S were stalned w anti bodi es
Thishasprndctesh Igﬁé; Bm&h%#mgﬁreaﬁé REGHOVE | sfy Ehssy Ppiipt Which have
neutﬁaﬁfxﬁ@&@witﬁ e Qvehré @ip@ds&ﬂ 1@};{rb£t&b| urﬁlsl(AUhg:latlBe aethé & month sample

ﬁldﬁ@%‘@ag gr th Ono 50% er%&cel B- 95I ﬁ ggl l's)

In v;%g{gllfglll% 1%?&3‘ cfr %&P?%wltagxtscwg fhﬁflgfte g%ag%%' 5’.133 mixed with 75
TCTD, readiSatied iPBME! (v2yb Gited it )ieterrnmeﬂwp@rdlwf@eth@ msfipd pof Karber). The
mlxtsﬁﬁs‘w;{g %cuUa?&fjfor A 1Y atzroM\ﬁ%ﬁ'ﬁpeHﬁﬁe %He'e[ﬁe%tl? LHEGMH Hﬁléed Vero cells

were screened for the e e of |1
(5 eisllongertmiéwmaééeda@éa% HeLEr £ e %2?‘% F;CB’gﬁ i ne“trghza‘“"“ titer
was GeteinpficiSbywafial dlsgodch toygild ik tsemg diubiont ﬂl@hnqurrallzhe 75 TCIDso SARS
. £SENG 6 ediPBMC as above.
le% sTETA gw%{e %%%eagggg dlggeqﬂ% thogsBantl body
R ‘go uce Was purlfledfromculture supemat ants by
o8 tf?"zehafy ¥ omat ogr aphy on protein A col ums

{r’\‘.’r‘%r{,ﬂ.“.u.., Fhe Fanrkfurt+—i-solat RS—viTUsS

( Genbank accessi pn_number AYEPHR @T‘*‘P\%ilé’i‘?teﬁ P%r three
iMonthd dfeer asfsaips: | ELI SI¥aro cel | &ukﬂtﬁmngf ect é@ufyplization
murtipri,city of | nfecgpgn of D.01 pjggue form ngl}qggts

per—eeH—~CeH—epture—supern Lant tected—aft

Eavs wad cleared by Ceﬁpﬂpf ugatian Z& 3000 E}lgfm
The supeérnatant phas suispect ed|to cenddi fuga i on af128
20,000 rpmfor Z hours in a Beckman SW28 rotor through
a 20% sucrose cushion. The pellet was purified using a -

o WhlEQltoﬁﬁac-I 'sé%gfk?%ﬁrnteéeﬁﬁwe e ﬁéﬁ&ft@ lsergf @il rt aﬁdlﬂ‘eréﬁ%iﬂ&@ﬁﬂﬂﬁﬁter the onset
L

spik@iransfigledicells eee Bighdsg2mosths pien sifetion E@Cﬁeﬁlﬁﬁseﬂ FFeabEll_tI @Athlrd by six
monﬁﬁ SI? PR% r@ﬁ@a@%#ggptgﬁédéggiﬁﬁﬁleéc@ngt% Wil attﬁ@ oYifag. The isotype of the
el Towe

n or., 10 m n.
antiggice deteca%de@ i OPiLOR e 60T BN RS O SRR DL o 184 or IgM
antisbdieck gﬁﬁhgl detclicd (Mtpmos phatry. Blufsf e .poBiibfuttioonsruof of €ria person had
modgxreJL%eCtbera Uk %eu%raﬁzelrrl% %@@Ele%rtﬁe @gﬂg%ﬂF %(is%%pﬁrrti'bgdl!:@@t bound spike

ected using al kal i ne phosphat ase
Protgmndalnmfedndmﬁhreﬂg@gcﬂe@ﬂjrﬂ%* ‘wer e expressed in
arbitrary units (AU) relative to the 2 nonth sanple
(=1000AU). Sera from 20 normal donors tested were
negative (<1 AU). Staining Antibodies specific for
Exa Lel sV KireRsloRd Pire@hiBicies Of sp@hfREnuihéry 2 celty e det ect ed by

ow cytonetry. Brjefl the SARS vjr S e
IgGCFr@W@gy Bnlyg)@h%’ﬁ:ls FEt A 2yt - BpRED rﬂ%ﬁl& ﬁg&h postSAR Sera were
1mmt:>ft§&8@ Rith @BV thdet EdngitiaRdwhise the tnombérarf $f @it pBHiItaelvwas limiting, as

descwg?cﬁ ﬁl%% Klll(be Sa sI U wel {al%% s%%{e?yaﬁovygea% g.lap Siugggp%%iuct of only a few

mat ant's or se
menwiry B cARCpdr awew, dlebsgoswring iaf the @m@rﬁq gtbadritdetserad in mﬁﬁﬂge cultures is

mon@&&?a‘l’ HetL Qﬁessal&%m@ﬂ?ér@vﬁﬁb ﬁ&; ﬁ‘obﬁfﬂttﬁ?f @@&hﬁéfa di@iei préducing the
0 | C utr
sesizBngio s BoLos S ey hoi e Dot et FEH e Ahis prpp. coo 200
and (Aldjatedefeater vedls e ¢1ﬂtare25ummd:th1tssmtplseree{md_ ﬁﬁomerESESefr @l specific 1gG
antlbod%rsnu%% Qﬁlgﬁlor ds@a.nrﬁlrlgs %pc‘if{ée @aﬂ%@{cﬁn@ egrd ﬁgﬁxHﬁ@loMturels Ncreening
% gera or culture supe

uralzalon tants were

“positiyq inthecBARS Viey RIS sy oafi@iniis, SR it hsrpss bpetipsitntsaipgses follows:

virus in 25 m (virus titer.mpas determ.ned according
to the nethod of Karber). The
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m xture was incubated for 45 mn at roomtenperature.
Subsequently, 50 m trypsinized Vero cells (1.5 x 105
w@eo4mtes7iver e added and i ncubated for 3 days apCBR0am®#1071
finally, the neutralization titer was determ ned by
Vi sual | nspectl on to gi ve the serumdi |l ution that
"I_ICUL ¥ al I LTS IU I U'JU

1
IR e I T o e R O
Menehsasief mfdctns:| Wi | e #3A8AI sera \ere n§ﬁ§€?§ﬂ?@m& he
patientys serum coI I Qeg,ng @t;g@k;)ffer 2Nt ti N8t QReihingd

—af-ter—the—onset—of
the thrée assay PR TS T A ST T
t hose sé6ai ni ng 9pi ke M/éB&@@&’t)ed cells mer%”ﬁi‘@ﬂe@t 2

o R o e NG5 Sy O EADREr L /CHBAC 08, s
after dnftdtion diné dearenel tedl avd Asvantts. Wig ﬁrecalemqwtf rcubwreww@mg antibodies
agalrgp ﬁeﬁc L 9%51)(9 Ero@éfm fn@gsul%ﬁta't Roglh &SmaetLFiCdwin hhﬁtﬁwntly, the culture that

ndi n s _was. excl usi ve ,
scorsgopor e 61 HLGRA SRANCBGANEE Doy PHia: BEP G AR AP e to the spike
indicBfQWAt. thel hmasiahe depas tistimd ecxt-ow:ﬂa@mgmmbcﬁdyt dneefigiégssihnthermore, 2

smeag%ﬁg)pogl%{;l AHa te%eg/al'%gel g%t akdZbhnge %’%@' d;p&ghes to the

viTus s that b spi ke
TestsD [WQI: s c%gd Qlﬁ{ e&tse%dwgéﬂéit Héreds &n&dr@ﬁﬂ&l ibBtwib] SAke binding and

e O e e LY s o
theirdapmity fo aduttalfre MipndameFPSRS BARSsEat Fomevldch tavpike proseiy was cloned
(Fig WA; hAlE‘%y% ; {I]xg ectﬁh&)g{ég lelﬂhOcH@ hﬁ@ﬁ&f Safolie sH&W@ieﬁlng Belﬁaﬁﬁxﬁé Sters, there

€ was escrib
wervosgmp gntﬁ)@fheg,\@pq geutraﬁ;ie%efglglpgfyé@ﬁ PIER qfé\ﬂgr %%Igp% %’Pé gqaerf ﬁ%med splke
trandcOatd Chut efile DR néutalib€ WurtRambie, Bhael 1l squnmtar‘m}fﬂtluh gh nduhyalézing titer
were agé‘lgr I n gl(!:] at ortreli]agloﬁ B&%}leér{ s(Earn%H% %trﬁfz&tﬁﬁ%@a@ elilent (Fig 3B). Taken

fUres I's nonoc sane tine,

toceﬂnmh@asqsnlgs mmatqawrﬁa el ciang! leyel fhegesapishép spile|ippricrogencous and that

not 8 %%‘tﬁgﬂ{% hatislagk mestiuaddt inbdelottye bi et hangaldinfeotidnogre capable of
two weeks of culture in the presence of EBV, CpG

neUtey %}%g@ﬁamllsrradl at ed feeder cells the culture

Exmrl@z%enat ants were screeng g%S vnpr esence of specific

O S PTG SR ‘f"g?fs ng of spike
The ¥ersﬁﬁ%ﬁ@v% VS provd Bafl it BPISIY toQﬁteﬁUéateLtheBurﬁ@r R el mgnory repertoire

ELI SA
e e PR 0P AP i AT B 1
expefimens @9y 39 ftterapkst (66 atplavéheaionitvearvititgs iid de the dokgipeaf gy or more
cloneﬂg % ?ﬁltﬁ)%éﬁ@é’of\@ﬁessel/e%{eﬁ spHcERity TE@EB'WSCI@feE @Jérelsﬁf)E%hdi @idnoclonal

d 6 th The
O SRR TN R

21 wRFORitine MEAs BLEGR ataykndidwge hohiphstivwds theouike staining assay and were

e culture that scored positive for
ableﬁnx%gi}ﬂlze?xkgggl es were distinct fromthose containing

bod! b roduce
Out 8@&% o sqenc?en& DB Pk e F&QE‘&QH&“& &E% 180165 L )V01 RES8Y Sproduced

non- over
antitogise sﬁepléip fiirgle SARS Vﬁ@rwkeprofﬁlns@% abqieé%{?ﬁ SpoYesteahblgp while 5 did

not teS¥gHiZRIO bt sBdn@e%' Ebﬁisifrl@usslﬁﬁ@ﬂeﬂ |c§llsf afd thé eenseMike3 reacted only in the
rotein. Test t hen ther

ELL Aﬁhéﬁsz@f iAge}g)e&t $ rngxi; tlg & %‘Jélgeé E%\%e eutba%zléag act1v1
neutraI|Z|ng aCtIVIt cul ture SU emat nts

st G e v et ke et FRRr Y %&% Fie, one (531,

IeGIGAPAC bdigtted donie utvd abitzBzdtibe asareTIBARB0vonal enﬂl@dﬂ/ &pm this clone was

punftAc'[rdtotﬂggl\S@h% %gﬂ.%eh%ﬁgr?%c&e akd %&*gc!l ﬂ)r ?ﬁéﬁp& Netafakl ﬁe-ﬁé)sfected cells and to

odi es hest stal ni ng
neutehion@dRAi ghisn@&ig Fal 37 ﬁguttaﬂlfﬁé‘r & T eSARY ¢igb Ak Qoncentrations of
anti bodies that neutralizedgfficiently in spite of
poor staining while others stained spike
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transfectants, but failed to neutralize. Furthernore,

when 11 supematants with high neutralizing titer were
wa@e@kyzed; no clear correlation between stai ni PQI/EBR004/001071

neutralization was evident (Fig 3B). Taken together

these results indi cate that at the clonal Ievel t he

nse tos et er ogeneQus andth
NSO({rth a’matn e ‘a Qd g%%lnéo? B&S‘g tge%l PIALHE cgft csoclrj eﬁ %Jf’hemore §3.1
neuttaligednthe lﬁraﬂcfurhﬁmbﬂlrham &olktes aptibthe safe rﬁéftiﬁthﬁa}' i(détmapot Kleown), and
deco%’a!éerdl%ﬁe g@é@ BRY AR ot 804t @% HmERBRE R rogd %ﬂi{] @1?595)5‘ S

virus The results shown above prove

el vl pe e A Iy g dleay€o€E | oty fy

The Wziwﬁ@&am&gdégd:ﬁm@gofaﬂe snt lnmaaox@f aﬁtib&d}dﬁﬁsl %@l in a mouse model of

acute( gzg% 1nfeicct1‘éx¥ ();H ﬁ él aﬁlg%ed{y gg %IE uia T naiwg &mfe byt 1Hfa aperl{rgeaﬁ injection to

detergie] wheilnasibodredone could prevak epbsitipr o4 Sgruaint thheeiistory tract.

of the selected specificity. The EBV cl ones were
Drs. $tJaBhéerandnd 3o Hspmeld fran tthdOoices fonblisease évotradrand Prevettiva (CDC).
Atlax%“ é}ﬂr&oﬁH&eﬁﬂl@é QQ’&S @frb"(r‘ﬁ) @t?&ﬁtf&aﬁéqu‘ Scin 9; Vl"l’g llgi.gl.am(.ml ‘a5say. The

wer e, positive I n assay and

VWSSW%F at??ofﬂ‘? Pﬁﬁggeéltwe hVeh Eosilye tag %Pﬁ |aH%Wa%E§§/ag%Hl Vero cells
for tmesiclitinhigatsagen @udur bbza®rySARSevite alsirusGkk afth b lieer 2f 10%° TCIDsy/ml.

The ’V@ge&ﬁy%gxrétr%ag% H&fm&éé}@'{? dﬁs 51%{/[9(%1 g%%én)l XR v&' % 1&[5‘(!‘[1‘?’3& virus was

S speC|

pe Osmstn@lri? abloﬁafw é%b@l?eétﬂéﬁ iogalty corgaigraens davel E@yﬂ%@tdemonnel wore
powddddOdir piTling r&pmt&s raxM HFE0 gHVEe:, Nint Patt, mlmdn&%?&udles were

' approvecri #}5‘ the%ﬁ}lte—lg&mglalc Eare sedCc}éxg?Igéee r}%gv%neléengafr?’etd[]ozl quan approvgd animal

blosaéfmt lewpdd @i fecslhtshfblmson@h pmtaimgzthm@clamwm poera@uyir pofifyitgaeirators.
" i ndependent cl ones staining spike transfectants and
Fourftesit ragekild JerBARS ALy wi syiceo pecle83l from| Gagoniy (Wasnantown, NY) were

hous§d3|4egﬁ%g aécrocfagé oy 'd!? Onﬁﬂger ﬁklﬁt?yagdegtﬂct%&s W@z lsa_iiﬂﬁanef pere injected

intragefitongalfyiiihe @%fﬁé‘?tﬁiaieé ﬁinOa%P& ?Oe@ﬁ) @8 S?r bﬁnfibpgy B34 qryvithghe same
volurad a&if e pylydend rhamst dgtied lasds| euasitkingoadiei. ral haes IARSmice were

intraﬁélsz{ﬂgrsthglgh gad"’x)nth 1%3 T %8%6 YF &ﬁi& %&gzaazﬁ s g’.'ft@lswg%?g 61}9?2{1 sq}uce were

entrafio

~ sacrifif @nédﬁ@htlurlgh a'md @l éitrr Wers%efemvedFarM hepedspigedsd # 5% wiv

suspaisibh ol éiB@ Gtz 118 enddiuan Kfﬂdfrb geﬁ}] diddd ﬂii’rlplds SRhabR&sil foh idfBfon, and

ffi
v1russ'£%erf( wete #e @%&%Xé%esm e eat ovet a8 dru%) titers Werﬁeggrésgst?f &% Eogm TCIDsp per

gmn@f@%@%copy (Fig 5). Exanple 7: 83 1 neutralizes SARS
infection in an animal nodel The in vivo neutralizing

agikibuirt y of | the S3.1 nupeckpialioans bgeicdasicd ested in

a)
a nouse rmdt of Tacuge SARSTTNfection. "'rélsaltuﬁ)mates q
anti body was—t+ansfefrredto—ha—ve-ce

i ntraperitopealNumipect oMeprCeIDer mi Mt her Mea (& SE)
ant i body al pneitfenigdd gLev‘éﬂtS titap| il catipigetedf SARSIrYS tigs
iSp.1tsheugespl rat oy tract. <Dsso* L | Andemson N and 2151847

L@'l%ﬁ@ rromt neo/ﬁ(r)ent e S <9[,5:%bfsec se trot ancg4 +£0.41

gnL (‘FY‘\ J\fl DO\ dew SARS- v US

NI A A o

CeRBARE strain) ) 3%r usk i A2&R36n Vivo Méutralli 2 OHS
asswl 300 he Vi rusysas i sol atrg.jand passa,ged tW Ces5.4:40.41

vero eb celTs” ‘ﬂle B iP5 R NNt R PR 4 ﬂ)‘y\@/(fqpenslon of lung
cells for tvvq r | aborato

9) I
generate a virue em%o aﬁ?mnlglg%%%gf"%fneaﬁ%gy “J" spepepyE © Fr%lsgl furbinates
The Vero cel |'s wer évaihf leeal @Ra/ginrTieystviims usipjpate no detectable virus.
(Invitrogen). Al work with infectious virus was
performed inside a biosafety cabinet, in a biosafety
containnent level 3 facility and personnel wore
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powered air purifying respirators (3M HEPA Air Mate,
Saint Paul, MN\). The nouse studi es were approved by
W b@4MIdd7Ani mal Care and Use Conmmittee and werBCTEB200491071
out in an approved ani mal biosafety level 3 facility.
All personnel entering the facility wore powered air

Mlce%%_ gl'VQQSZ)‘r FERY" ae%eo Et%é{é & §épﬁcé€ﬁ§ ke &lagerrg@ WAL particularly in

mce purc ase rom aCOHI c (Germanto
the lq@qrerem‘@gd 11a<z|; whe é1f&@pcqga1§ev1rabt}teasayz PR fpERATe f gﬁﬂ%?ntrol were
stat1s§d&ﬁ§ Reticamg @N:(ICB 5 Fhulén®B @ testvSIggifichjte@estrirtion of virus replication in

e ol LG SLERL YA RS e GRS LR 2081 00,

of a polyclonal human Ig that |acks neutralizing
activit 24 hours |ater mce were intranasally
Exangtied: é’ed with 04 TCI D50 of SARS coronavirus. After

R—84% Ygoanaaggﬁl | erek7d K3 G BB oSRAGHs cbﬁﬁﬁecﬁﬁﬁh tp@i2006 in terms of
nasa tur |nateS were_re

o S S b AR e v ot o
healtH¥EEENUM u(sing\ahﬂm@ga B) antTT DU gatiphisobasisdolhsed by adgdtive depletion

of ce ésnf lgrglltnlg e@d né{ igéuq%u §#) eé&%eﬂiﬁﬁt@ cﬁﬁﬁfr&%@r@ﬁg dpaﬁ 96 well U—bottomed

above. ters were expresse

micropRBE0 lstingdititionst 30 Hend 3 Brerdls pesesi! i Wﬁl&lctafnegmm I e presence
of 1&@5’1@@ tloAPmRlead R HHOURYY bipdatait Bord BYG S/ oéll9 U éin theqresence or

absexgﬁ gﬁ mg@r@% %g(i ?%mgg 864% \-Ill:vgelé g%q%g f@f‘ ks Eb/ QWY for cell

 growth T@IdDgoprgdustiorT ves eleaﬁated et brbidayis e dhg effﬁ@n‘d’e@feféétné@@twn was

calcuvaltgduﬁethéz\%erE Q%Il&%@e' ved S3.1 rri Ab were thus
protected from repl i cation of chal | enge virus,

rrre at ar Th
A et T, OV oY SO | T
cditonol AQE £R 18T &8y dedT diimAi% | antllnv?’?rx 05¥ %
Stl ushapt ASs tobe'SteM- BirgngAi (cantin B@ust rli cti@re of | viriad.5
o M@Dxﬁj&&ﬁ&p o emasRt oY (TR VEo Daed

r nAppoASEEDY 3. Iade® 844 in 38%n lagohi"h of TiRZ-%and
TURBnorliize cooppeMnibpvas _conman esh wijt h1GpG2006 ilrin 2
t erms—of —efficrency of EBV-induced innortalization of
R-84B uan@n CBGC2006S are ManD rcymﬁlrd:éé lis their eapasity de cderfasorthe efficiency of
EBV—II?C% Jg}fnrg%?%?lloy Sh gg%ﬁ&{ Iz Q@lvgas%mﬁﬂﬁﬁle BG%ka%t th€ capacity to
ea owe de

m Cro negative .etion
incregsgrthy p}@gmg@fﬁimqn@y)ogﬁ ))/Iq @1}3 (Egr qrg‘:@rp f)‘f 118%& in She presence of
R-848 u.hé YR \ETiEie®§t of UBB V NeefGlinge I rhngel o aﬁretd Y0024 apll@tiadependent
blﬁ imting dilution at 30, 10 and 3 B cells per well
XpeieS il et e medi um in the presence of irradiated
nononucl ear cells, EBV (20% supernatant from B95-8
cells) and in_the presence or ahsen f 5mg/ M CpG
Exarnyrie: L5elatonsifdist afeig 481004eS ey ﬁ’&n@%@f ul tures

A Pk Ve n{o‘ﬂl’ml&ﬁl lant%@i@é khtﬁrn;kxisgcw Qeitedlizap cﬂ@&ty was produced as
measured, after

descrihed 389G pEt ingﬁo%%eg gtcgllgs 13{1‘%%{)'&?1% Wér}vg escent patient six months
after firgfbdtionsSerit HABomnal sGpG2006 @ thethhog! dorep asre@btleséed for their antigen

specxég@ M%@@%I %s&ﬂ&%ﬂt&ﬂsﬁ &k Iafmr%gqga'cﬁy f%%%ﬁ(tra‘.ﬁ&es thg cytopath1c effect of
SARE 685 E{F@gl}:fértﬂsgla@ o Youecin Tl@%‘é’“ﬁ%‘ﬁéttqntﬁ m(oaoqlqpe} Iggrg?gls ésured by
ELISAl 1@ 'ﬂﬁd’k@m@ ket aperataits. pRUyaDo diterSRe exprdsddals iteethaBoncentration
of Igév?]la? {ﬁ n §§S}11)01P rtllégg/g%l reiecsageﬂ) e:%t%Prgnggegrg e&%%z%(f{rgoﬂ%é 82) /ea,n values of
at leakOthien thefoe Rderis weepefollresit s.
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Exanple 9: Isolation of high affinity antibodies

neutralizing SARS-Co V A new series of nonocl onal
wapiokbodies W th SARS- CoV neutrali zi ng capaci t PCTEBR004/001071

produced as described above fromimortalized nenory B

cells isolated froma conval escent pat| ent six nonths
—after—infeeti-on—Seri-at—dh uH 7S, .0f_ SUPEM 0

t Begldend cl ones™ 0P tes DSPLOFI, gn%?‘g’e%zi“?{‘gm

SpeC$1f8l10Ity NP, mg,fid X (I\/b or stiPke pro‘t ei ns) 7—and
—thei apacity to,neytralijge theygyt opathi c ef fect of
ASARS%AL_(_EL%M&—% pr—on—Vero——cetfs—The
conc#tlr ati on of fghecl onal | gG Was meashired by ELLSA
In tgg@ane (uItqusKupematants Nreutral)zing titers
Were CI\IJI esset—as—thefna LOﬂeratlon of |g§ (ng
1gG ¥ m) iin tidhe cultlire capabl e oficonpletely

neut s&l.i zi ng |t he VG us (mean NoaPefomiostl al | east—t hr ee
- testgl. ResuliTs Were as follows: 'Iﬂ;ius the I nvention is

A
to—pFovi-de

.A.Iltl uuun es—t ||a cdall

neut Salli ze the vidgs vat concent rons | ower t 8% 10 9
M and ggyen dgwn t g.dQ 10 M (MW cfpileurran | gG i s 40

150kDa;—and-so J.\.,u N mt s=1I0 M, It WIT be
undegr@%od that tH&S ’Ig\/jpntl on h,a%een descki bggg%\},
way <3 exanplie onliyGand modi fi calrilsns may be ndtd
Wi remai ni Ng I t in the scogiﬁakeand sairit 050 t he
Lnvention. R partFeu-ar—finor ..uu.uua OT’IF_W
not $ff&ct tHe i m’f@iﬁdgenl cilt v _ofSR¥fe nndified psul ar
sacchggiide ofl the jpgasent inventSpie are also 45
eﬂCﬁﬁ"pabacu REFERENCESBermascong_gral. (2003) .75 A "
r ol eslfoaf Tol li-1ik g ’P}?"Plﬂf ons i n_é)r‘nlll redHAmunRi-Ev-

| upr egogat i on |of TLBG, by BCR tri g@ekq ng in naive*

_B|eInI§1 ? CI: COﬂrS\t | tjﬂgg\ﬁ?ni(gt\esy Ogbﬂken mem)ry Bcgwlls."

Ao oDt Trastorn \LOUL) .
" Mai #38Rance |of sdEB) Bgi cal Rcﬂcebv pallycl anaP®
actiymgison of| humeggpgenory B ceI $gike  SCi ence 25
298(5601)—2199-202, Bron 3@84) "Produgf i on
i hnr*h <

- 2 At aga-ngt—Rhests—(D)

anti gen4" Proc NatlGAcad S¢i U Swigel(10) ] 3214-%
Casal{sqf arl- (198%b " Hunan rmnglgk@nals from 25

Nt nnn Sp€C4

e—selectt+on IIULy[ es_—and
t r anSF8rlmmt i o by BEBWK" Sci ence 5@&?477%\- 476-9.

Di ebol d et al | nnat. Vi I

T S GHOTL RrMEa Pl REBOURT (IR &ineo A PRy s o
concElNAhoﬁClbﬁmban ]Z)dMarEieEkVeti@ovyIEpdlﬁ AMeiEV of hlp?finﬂgﬁ:‘ is ~150kDa, and so
150 9sL.eng %D al. (2003) "ldentification of a novel

c‘bronaw rus in patients with severe acute respiratory

syndronme” N Engl J l\/bd 348(20):1967-76. Fields et al

(1996). "Virol ogy." pi ncot t w _Yor kf Al sQ v and
It wilFibs| q:gierst;qoﬁ ohgg e 1nwln oré@ps“ GWRg%nTie)d iway, gf epample only
m vdcmb@fnsmé Be &aﬁ@‘ﬂhﬁ%1e'|r~§8hsig0wi_ﬂ8ﬂ7hel8®ﬁe Bnd Gpiait Iof e tvention. In
o Sh Ak SR, W BB LGB o, s,
saccllaridd 2Afhe B@senHawentiamere éllSO gnCOmE%@@b) . "Deli neatl on of a

CpG phosphor ot hi oat e ol i godeoxynucl eoti de for

activating

—+h
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stein-Barr virus techni que. | munol 127(4): 1275-
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6. A nethod according to any preceding claimwherein
the polyclonal B cell activator is CpG

wo@bkiogodsoxkynucl eoti de. 7. A nmethod accordi ng tBCHIB2004/001071

1.

2.

precedi ng cl ai mwherein the polyclonal B cell
activator is CpG 2006. 8. A nethod according to any
é:edi ng claimwherein an additional stinulant of
ular gromh and/or differentiation is added during

he for t| on_step. 9. c i 4
A PNt AT LA D o
eysfokning B 1@moyy hemhowytea csioe dipigint Bare Vi8R Whisr @ rpresence of a
@ce;gngyg i Nevaks. | L-2 or 1L-15. 11. A nmethod according

0 any preceding claimwherein the cloning is carried

R%etﬁ&l' f@}g xloﬂlmiﬂgj @Qoﬁé‘ A»qu'lﬁ’lﬁworta-l%ed AL DOk € BnihhbGid Sipable of
%pre di ng cl wher ei n bpopul ati on of

Wﬁﬁﬁg nélsan\f,}pqq;( *vgthsap Ell‘r aélt:x%eixintsipgc 1ty, cr(])mpnging the steps
apedh f | arkipraing asgipalati@doibesdlo kempidngt sracshigingadti loiman memory B

I&j&]ng?dc?'t%?wnﬁgg%&{? gg’l‘ @9&33]5&\78& the%hr N R & gglgél&gll 8 lc@l'l YBtivator,

hoc roduces ant|
ant (ifenscegseies ?hﬁéplﬂye fUperpate forigatisss pese Hisdy. @miy by t he

hungn) | Bk aﬁhﬁﬁl&ﬁahléi huﬁanBtdm%rﬁl@ﬁ@thy&gclctrﬁ capaBliedf producing a
%Ji’{aﬁ\ggogécgonab%ﬁ lb aqgf ! ngﬁ%e antlr glg: E cxﬁ %ﬁl”n\s;taxhu@n
g?r}e Id%%g % tg\c/ I el o%ﬁgr%fgg%hveﬁlp‘&lse pgsg%)?ﬂgsceﬁ actlg g o R agonist of

, @mlhhgeﬁs:eamdwmgmsmsprksaw memarhB ctlisel d of

10.

1.

12.

13.

m crobi ol ogy. 15. A nethod according to claim13,

Aherted ncoadin: maty hockdingslaih mbetrdhal aclhsqumriabatcgeﬁsr is an agonist
NﬁgrL ARG Q5ieT ¢ MQ?%hQﬁEbSR@: o3 (RG0Y)] SRS Tofl Lilk Receptor-10
ofacco dlngtoca|m13 erein sard antibody is

Reld®-ed agai nst chemcals or toxins. 17. A nethod
accordl ng to claim13 wherein said antibody_ is i .
Yinedhod sgcoagiag sy trrsedipRaaiyy phgem fhe, POAYG%%\F%% delf grtivator is selected
b diéc‘glrcﬁ@ cAndMAR Bf: I@GQBJS@EI ahd aﬂérllﬂﬂﬁﬁgbqﬁmﬂm[el @mpeunds that stimulate

'Fﬂit lHﬂllB gA%lEo %lsgfxeb Ilesrgn?]?&# 'o? %‘AFEUW %n&?cﬂﬂf Xntlbodlcs that

roﬁuc according to any
frm@:thale taofﬁlysqamaﬁ@m solating the human m)nocl onal
anti body. 19. The nethod of claim 18, further
£ omgrddsdcngrdinido gpe prequlrgdqﬁum Toerein éhq poyderaly B cell activator is CpG

SIRpackpRekodat i body with a pharmaceutical ly acceptable
carrier. 20. An imortalised B cell clone nade by the

Xﬁfeﬁﬁg aQbr Mo Qx%r@cfedlﬁ,lg Bl #Bwierdi? thl%olygﬂmalé B LARG:E RICpG 2006.

producing i mmortalised human B menmdry |ynphocytes,

&Mo'dah&gdxé% Bl e ﬁe@ Pefce&lﬁ%aaatn%ﬁ@ 08 2R a@&@aﬁaﬁwmn@ef cellular growth

uman wherein the netho
ﬁnﬁ/ﬁﬁ@ff@ﬁeﬁ%ﬁ“%ﬁ%%qd dPH’ég‘ﬁﬁﬁﬁﬁ oEHHORSIEY- | ynphocyt es in
the population. 22. The nethod of claim 21, wherein
A Rethag egserlingde slaibs. Whewwi! soid ad@itional ginasisGrfyskinehe B
menory Iynphocyt es wth other cells. 23. The nethod of
4 gibatl gecerdéng te plainny phereipped evtekincie Imd ehddl% r ansf or s

>50% of the human B nenory | ynphocytes in the
/p@mhogtapqumg to any preceding claim wherein the cloning is carried out using limiting

dilution.

A method according to any preceding claim wherein a subpopulation of human memory B

lymphocytes with a specific antigen specificity are selected before the transformation step.

A method according to any preceding claim, wherein said B lymphocyte produces antibody with

antigen specificity that can be selected only by the human immune system.
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14.

15. Aj

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

24. The nethod of claim 23, wherein the nethod

transforns >80% of the human B nenory | ynphocytes in
wao b@4popat ati on. 25. An anti body nade by a metPoUIB2004/001071

according to any one of clains 1 to 18. 26. An

antibody according to claim24-wherein said anti body

pecif.icjt t he. afnkRIRA batBdgens such

AJFRaRBEOBIIG lhn B PG e ied AupedBrRTben e
asCHEY, rfsffﬂczpzzrumsl’ 28, wal@mc@gﬁeﬂ\ta lepfrerafitty ‘f? %@F}\geas es virus,
EDE vih QIR Box I Bru@ of \biheR nft@Bbifl pathdgérbénd2toxin9 kngiwn in. the field of

purifi éd neutralising nonocl onal human anti body,
HW%@?@P%’the anti body recogni ses an antlgen froma

pat hogen sel ect ed fronlthe consi st
@fga@f)rd@}ge‘ﬁcﬁlm% 1B wlﬁg’p%ﬂoﬁfﬁé’ SR B fsg? hgpuélstt FP%%%S ramer
mM@&ﬁ@mﬂ&ﬁﬁgmgMK&ﬂﬁmMgﬁus her pes sinplex virus type 1
or type 2; SARS coronavirus; neasles virus; nunps
AV ack el forclati By hefcarbiaRianvibodyss disbiol agajsist ghgmicals or toxins.
i nfluenza virus; papillomavirus; vaccinia virus;
Avrﬁéth&ieelcl:&dlégﬁicﬁ}aﬁm\w Fireinvsaitlianlitandy isrdirsqtedpagiing the SF‘%&S virus.
rhino virus;yrespiratory syncytial virus; a human

Aengﬂg@ Q&Uﬁroaﬁfiﬂgoé/ }hﬁrﬁeﬁm mBﬁocl(ﬂxblChrﬂfbbdy‘rborﬁprmm\gamlturmg a clone of an
P, oval e;

T £ o f
I@L%athls?c{j huane ]gtr%wory Hngoi\%{ %‘&1?{) %3;] élgfrﬁlgﬁt“@ %odfggr% eii‘ol any one o
chiid 19917 snd isbletmghi Hugen mh@qmalz%@bo i sseria
meningitidis, serogroup A, B, C, W35 and/or_ Y, onal
Tﬁ& fr&fﬂﬁdﬂC@‘Cdm phcurienicamprisng st eroet ednizga| e ivked monoclona
1bo ? §PLAES %ﬁé}ﬁsa&}ﬂ@&ﬁ? %ep’cﬁl@&lﬁy& ococcus aureus;

['us raci s; Moraxel la catarrhalis; Chlayndla

L aChO By RRGHIRIY AGny ¥RIoS b1BInA IRESL.I S;
%?Q? . ?%‘?ﬁ?ﬁ?ﬂ%@%g Sal nonel | & speci es; Vi brio

dger“n ngnﬁg?ﬁx{r&or&léégllhmaﬁ% BrmBH lyﬁl!pﬁ&yﬁp nR@lpakiag a step of

recogni ses cocai ne,

ttaesfmymm gowlﬁ@n o thugan BniperaE YRR V) e‘i‘?ﬁ’r {1 pagghod trensforms
BRNQE LR BB ynbRstytet lahe ppogoi. ses TNF- a,

D-anyl oid protein, SARS coronavirus spi ke protein,

05 Rl 2Bl 2 ProhercaORP httida do&mot EBblve GIILEY fusibh-o8 | the B memory
HTv glycopro;el gpl 20, VLA-4, G l|la, GD 8, VEG,
lepphoy i CARICSS VCAMs, CDBO, TPL2, Her2 or an

|nte rin. uri.fi nocl onal t uman B
ety SBi £ BB oA oAl YRR AN L0 e
B¥mdrBnipht &tadi hopoduktiveen anti gen and anti body is 10

1 Mor tighter. 33 . A nonocl onal antlboqy t hat has
me&uﬁw iof wlafror23t kvberSARBe whathesl, tr@uforh @86t dfbhelpugpn B memory

n133 A he antibody is a nmonoclonal human
1§ﬂ (ﬁgﬁsmj¥%§$§‘n%agnent of an anti body according to

FraParnd cob%@a' PEeRhE ol oL} G0 a1

y the nethod of claim. 37.

t e virus.
ShbrBedaest i %aglmt g génm 5‘%9 R T CRH s
34 J
Sigegpess st Smabay AT RO LA 1 e Eapany oA &S

prab e avgﬁrsﬂ% fragwﬂ'l‘%so%l;v T G

A purified neutralising monoclonal human antibody, wherein the antibody recognises an antigen
from a pathogen selected from the group consisting of: human immunodeficiency virus; hepatitis
A virus; hepatitis B virus; hepatitis C virus; herpes simplex virus type 1 or type 2; SARS
coronavirus; measles virus; mumps virus; rubella virus; rabies virus; ebola virus; influenza virus;

papillomavirus; vaccinia virus; varicella-zoster virus; variola virus; polio virus; rhino virus;
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fragment, wherein said two or nore recognise either
(i) different epitopes of the same antigen, or (ii)

walpdoeresmt anti gens. 39. The use of a nonocl onedT/1B2004/001071

anti body according to claim25, 26, 29, 30, 31, 32, 33
or 34, or of an antibody fragnent according to claim
27, 28.or 35, in the manufacture of a_nedi cament for
TEPEATHERCY R vHup athupAt endpgenoss 1EPHBY: Féfcrdwart £ itjea P.malariae;
. Paurblee Corynababmpiiig id@;grhteﬁa&; Stiespridiiom Eéi‘ﬂ?tz,]lc’l Cois@idiung bd @ik Bordetella
aPOSI L im37, .1 A Kit. e, dj | ,
PorEpeR bl BB N A e felidys SBEablfAch 0T Pundor v:
SHERteacTHS Hoehrenar Hrepioberdieesabictios Syreptoscusaresedes §laplylococcus

aeBS; WBadfins3 wnthAiis; UsBraRbll Ak Y 1BGL8E dbREholnBr &NY hlamydia
agnosi

of cl.ai.ns 25-26 or. 29-34 for fhe d s of _
pige?lgiggzgeé. %@?”zzmesélﬁt iﬁlgafﬁ%lg d‘@lg’reﬂflﬁ g.ga{?;gong%? g}beﬁlgsa oﬁ(zgiécr gﬁz%'aes and
B R@lpgr 29-34 for use as a nedi canent. 44. Use of an
anti body according to any one of clainms 26, 33 or 34

30. Aj pyrifiné mesevirhaldtumee anfbody thatliecepmizag cdeaine, thair, beabytedgbnine, or an

31.

adphetfie. 45. A method of treating SARS conprising

adm nistering an effective amount of an anti body

a [ ne [ . 3 .
ACpRa, Hanckfind MrBRouftbofy DR S0 o faBhs rqen. saxs
CQEPREV S FRike grofgin, 3riqng PEpigim thrdn fomplenenh, Gt Gl 6P147, IL-8, HIV
giptcpy@eth gFIQ0] VRARNTB51a00D0E, HEE, SAREL \MnTOAM; @AM, TS0, TPLD,

.ing an effective amount of an anti body
H%%g%?%?%gn%o‘any one of claims 26, 33 or 34 or an

32, A}%ﬁg&n riél\é;gc%o%g?%%agfnﬁ%ggya%{a{ B sty AR BES O RImE Uefmity of

33.

ains
theristtdrestion betapeagnidzsi ned BiRSIyde MY Msirtighteont acti ng an
anti body according to any one of clainms 26, 33 or 34
A gronggiomphiritibodiythdt hagpreaificigdochdS ARS viousany one of cl ai ns
27, 28 or 35 with a sanple. 48. A nethod of activating

34. TheuantibodB ofielpior 33, Wiarpih deypntisdy dsonporicsions hoami atibbdyg t he

35.

| ynphocytes with a polyclonal B cell activator. 49.
A Tiagmerg bhanchntbodg hedomintBo clahe portldina2potiyiel 3nal B cel |
activator is an agonist of a Toll Like Receptor (TLR)

36. Awlohe bf imsnoedjsedB selih nide b emyetBdeethi 150. The net hod

of claim 48, wherein the polyclonal B cell activator

37. A psarmaccat@i t@tiposifionl doipfising b BidPo 6kl BrtibBdy &erdihbBe sBDM 26, 29,

38.

39.

41.

42.

of, cl,ai : erein.the polyclonal,.B cell.activator
P21 gPedt 8 B eedsal B PRBg BT er Wi, amd «
phamppcetiadly acerpiblz 68ftiemol i ne conmpounds that stinul ate

TLRs; CD40L; BAFF; cells that express CD40L or BAFF;
Thgrrgmpetite ohepimadit, i dowgiigsg twabr mon of sdié nehbdatas amibody and/or

fraleHOHCWRGSih ¥AE B¥cSor miAe rebodiRE BRI, (iP8irRfRAEbR of the same antigen, or
niﬁggrﬂglﬁzed human B nenory | ynphocytes, conpri sing
& 'SV S5t r ansf or mi ng human B nenory | ynphocyt es

usi ng. a | hocyte transform ng agent in the presence
ﬂlspseag%aomg%qg@ﬁ%“a)ﬁ@oéé PPCOERg R?é}llagl’f\ _2%, 26, 29, 30, 31, 3%, 33 or 34, or of an

antibody fragment according to claim 27, 28 or 35, in the manufacture of a medicament for

treatment of a patient.

- A method for treating a subject, comprising the step of administering to them a composition of

claim 37.

A kit for the diagnosis of tumour, autoimmune or allergic disease based on human monoclonal

antibodies or fragments according to claims 25-35.

Use of an antibody according to any one of claims 25-26 or 29-34 for the diagnosis of disease.
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53. A nethod for preparing a reconbi nant cell,
conprising the steps of: (i) preparing an immortalised

w®2@ehtesct one by the nethod of any one of cl ai PGI/IB20®4/001071

- 43,

44,

45,

46.

47.

438.

49,

50.

51.F

52.

17; (ii) obtaining nucleic acid fromthe B cell clone

that encodes an anti body of interest; and (iii)

insertin | eic ' 3@%10158%%%91%@%“ n
ABPH‘Z? df’ggjﬁléir th@xoﬁlregfs(g%ﬂgg Zg?kgh?am. body of ll nt er est

s rethod. 1 rhng % ELARMRLAGRure of a

Ué%lo ,ancaaﬁlbﬁi?’sacﬁoédlf]%éo &Peps’ Cla?ﬁ ﬂgr éparing an w0
rﬂemmrmfdrﬁgdreair@aﬂdfséﬁéne by t he nmet hod of any one of

clainme 1 to 17; (ii) sequencing nucleic acid fromthe
ABneeloll of| toaeng BARS encpdsse admmptaibsdp dfectis: @apaet of gputibody

aécolrcilﬁ %Salng% L Re SRAURNGE o B QF HRLHEivE EABUE e An (ahﬂ1l)od§/ dragment
ﬁ’ Ine| c acld for i nserti ng into an expr essi on

HPR@ ing 1n BT 26 8F P RPEHBkpr essi on of the ant i body of
interest in that host.55, The method of ?;[ an offective
Aegthpd SUproyRERSITAIREISERR PELE I SHR SHERS CP%PI?EH@u%dBIr‘%} %““c,g

aﬁﬁh&t of &ﬁamﬁb@ dase&rhlﬁgl tOfnyehabMelGbs 2046reeidh ot hreeffective amount of an
otic, cel a ye Il or a
By e SRy anml’r'i‘ﬁ%dﬁﬁk o 230 ELOMRRTE | e

o tg% gfc 13%&%&%&%@ c‘ﬁ)énpﬂ i5RL & n?ac 1n a%xl ttgotag ag@%hp@)dto Qﬁy one of claims

25 nu:mm ol dutib&y fraghent morfmg topnCABICATIEES Zx%t?e“rOé o “iﬂhé sample.
human cell is ER C6 cell oraHKB-11 cell. 60. A-method
A fmﬁthpd epativatige Aumarc B eianaa IthphehEsLicatiFag cotrcErp e dnphocytes

d;gj %nﬁfBéeﬂtag&‘ggf conprising the steps of: (i)
. pre

ring-an tmortalised B cell clone by t he rrethod

f Q I { Bi del1 QBtivALOR NG Bgomm bhe Toll Like
1% cn?ﬁla?d Ci}g}lag&rﬁﬁc@gél{%né%% B! Z@ngz&?lgg::odes thé antgl body of 1

Regensard ERR) wghich IAB%?SH@CPWW“Q% ng a nucleic acid
sequence that encodes an anti I nt er est .
oS RGeS e 61 PoIgely PN TR T ARBYE f FLR TIR9
d1eklilo. cl one by the nethod of any one of claims 1 to

17; (ii) sequencing nucleic acid fromthe B cel | clone
Hé%etﬁ&ﬁ&d&ﬁmt Jme vﬁfdieﬁrb@ﬁ)@o@fclohﬂtlercelisfactlvﬁﬁr isAseimetel dicbm the group
for f % ant ebrqgl Oqalnep&rmﬁgﬁﬁdls ?h%lc sthdffate TLRS CD40L;

an Imortalis ¢
EAEiélcbllstthatcmepas lef!éé oaﬁsA£ : dgagroniorah Sefiagief fhaimimic the effeots o
eclfbgity by the method of any one of claims | to
tﬁ% % {nga “obt ai ni ng and/ or sequencing nucleic acid from

A%%th%glﬁc rS cﬁgqglhohgl?zeélﬂ%lgpg)’m&ﬁory 'I'jﬁr@}ﬁﬁﬁes 6<brh1br)smg the step of

insertin ucleic acjd jnto_or .
SR TYDS BFEBRPOTERORERETEN HOEe BBr R e BN DG et in th
Br&@n@REk beigiod Bicall exiesbr, (iv) culturing or

©'sub-culturing the expressi on host under conditions

53.

54.

)M"ﬁétﬁod er prbaripdy Iﬁéombﬁﬁaﬁf esll, cenekpgetsedepsasid, (i) preparing an
: I ol Sg{i IByc’gg (JYOZ%%J{}] el[hgg Q‘SY Bk g&%ﬁ% 185 1%; I'Iﬁ} obtammg nucleic acid

wherein
fmm ﬂmB:ceﬂ@ilcme fhet engedep mt@gd;b@ftm@@ﬁ g@éb@) mc;rfn;g @ﬁ gueleic acid into

gx)essﬁo(ﬂ Holtlik SALIGE prBiilekbiedsicanf Hietagishody of iateesge thavithon
usa /or to add or optimse transcription and/or

;-I?Lgfﬁl) I\EIO'IIST ngr%l gt RENMISLAHRE E Sontr}deNGE $dpSTOMNG) preparing an

W\ﬁé@.ﬂ:e& CW&H RES Wﬁu ﬁ.r*\loé&g}x) sequencing nucleic

RROBUCThON BN RV tH’eiRANﬁEERMAIﬂltW}(ﬁf Bte®Et; |28d €} @sing the sequence
i%%%%?oﬁvf\i%m step (ii) to prepare nucleic acid for inserting into an expression host in order to

permit expression of the antibody of interest in that host.
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62,
7 an lmmortahsed B cell that produces an antlbody with a desired spemﬁcﬂ;y by the method of any

15

20

<140> <141> <150> (B 0304363.5 <151> 2003-02-26 <150>
GB 0318431.4 <151> 2003-08-06 <150> GB 0325391.1 <151>

WQO®3/01268780 <150> US 60/ 516665 <151> 2003- 10- 3BECHIER004/101071

55. T

56.

57. 7

58.

59.

60.

61.

63.

<170> seqw n9_9, _ version 1.02 <210> 1 <211> 24 <212>
DNA <213> Arti f| ci aI sequence <220> <223> CpG ODN- 2006

T 29 O@? dp or 05 545%}%1&@ B[e%%%rgéfbﬁ hbQ id a sukFPStELIBEN

y ur cel RH, Davis HL,
I’gr i eg)a %%%(CT%CI 3.5 er(a%%% 0 OF o 199% SNQEPACLALAN D@ plant cell.

ctivating Primate | mmune

l.
TR gy Rt ﬁlggél‘éeyeﬁieéé%’?ﬂiﬁégﬁr 23075
T%ce) %%th%g ofo c]Ieu<4 ox?zhe%eéx SEh%t Cagimathan ge i gstatélllg teelP&Ia human cell.

The method of claim 58, wherein the human cell is a PER.C6 cell or a HKB-11 cell.

A method for preparing a nucleic acid molecule that encodes an antibody of interest, comprising
the steps of: (i) preparing an immortalised B cell clone by the method of any one of claims 1 to

17; (ii) obtaining from the B cell clone nucleic acid that encodes the antibody of interest.

A method for obtaining a nucleic acid sequence that encodes an antibody of interest, comprising
the steps of: (i) preparing an immortalised B cell clone by the method of any one of claims 1 to

17; (i) sequencing nucleie acid from the B cell clone that encodes the antibody of interest.

A method for preparmg an antibody for pharmaceutlcal use, compnsmg the steps of: (i) selectmg

one of claims 1 to 17; (ii) obtaining and/or sequencing nucleic acid from the selected B cell the
antibody of interest; (iii) inserting the nucleic acid into or using the nucleic acid to prepare an
expression host that can express the antibody of interest; (iv) culturing or sub-culturing the
expression host under cohditions where the antibody of interest is expressed; and, optionally, (v)

purifying the antibody of the interest.

The method of claim 61, wherein the nucleic acid is manipulated between steps (ii) and (iii) to
introduce restriction sites, to change codon usage, and/or to add or optimise transcription and/or

translation regulatory sequences.
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