TI TLE OF THE | NVENTI ON Bi ndi ng nol ecul es capabl e of
neutralizing rabies virus and uses thereof FIELD OF
wOoB)sSHMWIENTI ON The i nvention relates to nmedi ci RET/EPB005/052436
particular the invention relates to rabies virus
neutralizing binding nolecules_ . The binding nol ecul es
are useful in the postexposure*prophyl axis of rabies.
BACKGROUND OF THE | NVENTI ON Rabies is a viral
infection with nearly worl dw de distribution that
af f ecMetiprd toaiedwdelhgpatotaticity of Fesrerdiatedbapoptdsis-inducing agents
i nvol ves humans, resulting in a devastating, al nost
invariable fatal encephalitis . Annually, nore than
70, 000 The padseiitaihedntion eclatas éo esiewnmiethdd tanetuce hepatotexicity of Fas-
ot heys require .ppstexposure treatnment. The rabies
Vit at?éa P‘Béﬂﬁ"@ﬁl?@ﬁ&g%’zﬁ- envel oped, singl estranded
5 RNA Vi g xabws Shak 1i06 ik Pattibelafy slddeptiblesd Fasmddiataingtotoxicity. Due
Lyssavi rus genus. The genone of rabjes virus codes._faor .
f ito heif eicagys Some ng?»-quamIeée@@H@élﬁtm S JBA%, RisseRd 2"%‘1‘5‘?“ of Tiver
2 {BHEHPARRIR 8Dl Nrugs TodRy S0 R0U39eShpl 01951 109§. AdmiinRtration of
matri X protein (M located on'the inner side of the .
viagahistiy antieFas aatiedies prremicsepylgadsieragpis diversiailyrg @pd death within a few
9l ARG e ) ' 0121937 (337: BLadtlaR) & 41., 3993, Nature 364,
tyﬁrg)e-l gl‘ggg’plggggl’e?}ﬁp' ?%ﬁbqééigi%fﬁgogahgéno aci ds t hat
10hak06t809).t o four potential Nglycosylation sites, of
whi ch VEQS i
thevi g PR, G BHRNEEY Bl EARNY TBRARREAM RAmOer soluble Fas
prligandssdepandst drathe coute of tdneinistraton. $w pagicelaw, fintravenays injedtion of 50

env e [ kno to i uce Vi.I USs { i zi

o AR RO e o] S RE kR d A1 RERP30 fragment)

pat%ﬂﬁ%Fse?&é‘suﬁ@ti?VdgafhﬁWlﬂinZ at to0 Blshmmhineﬁglzp tivere fgilisurBy contrast,
150 infranesionaali injection of 4 qﬁ%ggeg &g&rg&”@ﬁ]ag&ggus%”a%am (EP 032912473,

| MELRRGHRE UhdrbiS) b e feRdbe)Y SInfa6AC Cel@S s et abbsefed . following

Currently, the anti-rabies i mrugjggl obulins (RIG are
priopapesighnbaldnicetion of desgarseysyep fald higherd 1941200 kgkg)e s

Virus-i r ' ' oy
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i softthativdriiepatients matedawidh 4 Had-medinted apéntesisinducing agents The method

and, in case,of HRLG ar NS Idi 1.8, .
20 g B oo BEpEBEE N el Al apooss o
astha fliggteylla TNFae&hotkare Idlectqlomsingi TNRRA apfl TNFR2.

contam,pati on by kno nkno at.hogens |s. a

Sadi 11 oM PRORE R T dRCRRPHRHAR RploSisy Rifembly prevent
t h&feﬁsldjbﬁ aml&al aﬁcg&g_ﬁyrﬁﬁhofmﬁlg{) ee @]{&‘etg@gsitsleqil m-mmb_ R interaction
nmono¢l onal anti i eg capabl e. of, neutralizing rabies

vi Prgduct preyenting INYsme atﬁ&%?ﬂﬂﬂsgﬂf?eﬁwe‘?&e&lﬁesvi rus

a5neut r aldafd Afniflfatia cam B@ﬁia@@@dcoﬁﬁggi 10 kY MFerdion stquomially separately
the art (see Schunacher et al., 1989). However, the

user synulianequsty, Hith ilisdisarediafted ADGRIOFIE INdRFPE 8% Hue t o

pr obl eng, ASar frlatht Whdalls 2B dRSTor 8BS iRRniin eifRdf b PRe-treatrhent with
ant i bodi €s 0 umans, such as short serumhalf life, |

anthie magrduict preventing (INJyeacepsons tragdinted pnomtasiss paeroireatment with the Fas-

funct.ions el i.Cl. ' ' .

| e SudiniEhoaflb e heRf pEh o, ARk So e BRI, provening TNE
30( t teeeptbrsamadiatot dpoptosis,eafien tndodutil tfdapneny withathe Famipediated apoptosis

Recent.l y, human,r.abi virusg-neutralizi ng nonocl onal

an*“ﬁB%’ﬂé/%gfn'hﬁ?r‘gthﬁléS?fne%%t@PF ’éeogsee Di et zschol d et

al ., 198Q prehremicanwill privent TXthediared dgapiosis peibr &katment with the

2001) ._For human anptj-rabies nonoclonal antibodies to

belFassmedigted gnoplosis dnqueng;ageit.nost exposur e prophyl axis a

m xture of nonocl onal anti bodi es shoul d be used. In

such a m xture each anti body should bind to a

different epitope or site on the virus to prevent the

escape of resistant variants of the virus. Currently,

there is still a significant need for new human rabies

virus-neutralizing nonocl onal anti bodies
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abol i shing i munol ogi cal activity may be found using
conputer prograns well known in the art . A nutation
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made at a locus (a point nutation) , such as

transition or transversion nutations, or

alternatively, nmultiple nucl ect i des may be inserted,

del eted or changed at a single locus. In addition, one

or nore alterations may be nmade at any nunber of [ oci .
Wi t hi e pastiredimientemsy heeiniiated Thasednonathe oletectiony of dncreased liver
performed b ny. sukit abl-e n ' —medi
e c PR o G QP CELACA TN lltrlchPulh the Fas-mediated
r gfoplosisAndudinglagan t6 leduce wxicy Whemdaeatdd. ch a vect or

such as._a c)J oni ng vector or, ap.ex SSi or has

been | AABHYCHPHRETSPLIAY b B by Dosd oot

pr okarywhh GsedrseQuekBallyobr weparhfelys Fayinddibied apeisosid indacing agent and
that this termis intended, to refer  not only to %h% tical
pBiodnet preyenting, | R recentgraripediatest anogiosis aEﬁ}EseE b‘y fqparate pharmaceutic

PEQHSIRNi0RE, SALIE Bf RnPh&ERN bSpTbtiatd frl thé8hodeh hdmBesatiGeroute. Both
certaln nodifications ng% occur in succeedi ng

georapasiticonmari e wererhe dembined ity e sEMme Packpgs 9 SRAIFR LR}

I nflu S usetH GihuRARGEDY, FRYmEARted bfopidsd indl€ing agent and product
identical to the parent”organismor cell, but are .

s preiventingc ITNFE drevéptdrsmediateds cappplosi$  taE ber gpmhised » imgsthe  same
used heroin. Humn, TR son WG BRRbA Bfte! O
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ap6mpIGE i sophtaye pimiinédeatical icompesitidnis|d Fasombdiated apoptosis inducing

consi dered hynan as use hr oughout .t speci.fi '

A R BPUET PEEn i AN RRER e SPOEG SEE b8 Bart of the
bipRdémshvmdigcul es is intended to include binding

nol ecul es_havj ng vari abl e and constant regjons, derive

d
from hﬁw%legwwghq RBeTEmsI PRt yvajlt, Dlcgervatives, etc.,
Vakd@eR Brepire PRRSARBItICHEShRRLEItRhS, s vll-kpotvnOClibsel gthe art (see

in a human or human |ymphocyte or in modified fo .
Tiisssare Hed b Rerogioa; Higrreieias SSishegp. 1t EQion {Magk Publishing
ag ' not encoded by human gerniine

[ %bgﬁogﬁg%ﬁﬁ?n

i mmu ] sequences, conprise substitutions . .

and/ or Adedrding ofes thee prgsent rigventipnn § as-mediagd CERPPHyISt _B’fiucmg agents
! '&&@H&%ﬁg@m& Atitdlales hﬁ@&ﬁﬁlﬁ% PasiHhASEMEDr Faultfindts theR off.

or by so I'c mutation in vivo) . "Based on" as used .
her ei nDisefises or pashalpgiesstireatedtwignthe methad ageerfliapdo ghejpgesent invention
sequence, may. bhe .e -copj.Rd._f i t icularl
SRR R B, A L1 A S B ity
mphtholbgies avhessy cellinddathclms| tg besidduced tfohitncpntiob andiomptreatraent, such as

exactly or with m nor ifications . ' ' . .
o Bt el o5 T AR 8 B e el B e ol EhchEmatignancies,
t Gndi6 PAHIBARIIR SmekdalibRLE | oVaridd oarEs) phnoreus | danchys, Threstate cancers,
term "nonocl onal nt'god " as used herei refers to ablt
pOEGSh GAnPEH Top i°8h ‘;}ngyﬂ?fls%finfa angymas; ¢AIPL SorEn Ry gljoblastomas,

C QRMthdsiafd leukerffias. PT | MBIy structure, i.e. having a
single am no acid sequence- A nonoclonal anti body

di splays a single binding specificity and affinity for
a particular epitope. Accordingly, the term "hunan
nonocl onal anti body" refers to an anti body di spl ayi ng
a single binding specificity which have variable and
constant regions derived fromor based on human
germ i ne i mmunogl obul i n sequences or derived from
conpl etely synthetic sequences . The nethod of
preparing the nonoclonal antibody is not relevant.

Nucl eic acid nol ecule The term "nucl eic acid nol ecul e"
as used in the present invention refers to a polyneric
form of nucl eotides and includes both sense and

anti sense strands of RNA, cDNA, genom c DNA, and
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nol ecul es of the invention neutralize rabies virus
infectivity. This may be achi eved by preventing the
attachnment of rabies virus to its receptors on host

cells, such as Inter alia the nmurine p75 neurotrophin
receptor, the neural cell adhesion nolecule (CD56) and

the acetyl choline receptor, or inhibition of the
rel ease of RNA into the cytoplasmof the cell or
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on the specific detection/analysis/diagnosis
t echni ques and/ or nethods used such as inter alia

WO pomanoiset ochem cal staining of (tissue) sanpPEFEPI0DUF2436
cytonmetric detection, scanning |aser cytonetric
detection, fluorescent imunoassays, enzyne-|inked
i mmunosor bent assays (ELI SA s?, radi oi nmunoassays
(RIA" s), bioassays (e.g., neutralization assays),
Western blotting applications, etc. For ‘
i mrunoSelsble draskinealéculsss domiprige gfonpingssy elignmess ead multimers of FasL
preferred | ab a R UCl
D bleR) o Bty SF bR bR iR BChE Aand. In &
t ppiferedd omimdithengathe doluble Faskd inmgjequld Bowleeted tamopg mpltimerized FasL
thei.r | mmunohi stochem cal visualization are well-known
aﬁﬂﬂ%ﬂkﬁude, but are not linited to,

5 acet y| ThomunsriesEESL nidlécalds accopding plthé Asention comprise at least four,
el 00 a5, 0 5 e, OIS ot v, o
PLAGHES1 A1t dixd eRASthbie QReferbblyi sit flobilailibls éwacellular fractions of
pfoducts are also well known tq the skilled person in

t Itke Eastigandhound ¢ & maltimerizaHongeityugat es of the
i nvent NF ii‘tgﬁ B FatiohBlcetled 2h Gvéitallfial 9o HigtRY degrees of
can be a_e?gﬁ wi th radigiso?oges, gug gg 33P , g%%y,

10 35@ltimgrization inrludiny dodeginen (hbexamews) of estodgpamease(3 hexamers).
i nvent | &i?&ﬁ@&hﬁé" L @R NE hiuiliSerfhed @it Of FAS ligand of
indire%???ﬁgﬁgﬁgn@he ating a@éntob’ nmet hods wel | known 8
i ris tahbexamier compesing fsix biondineny, lefl etogasher; [gachy pE dhen oonomers
i nvent.i.on_ar.e cytometric detections,
sé?ﬁ"ﬁ&g?gég?%%ﬁggﬁﬁbF@%?@%tections, or fluorescent
i munoassays, they can usefHHLy b@) | abel ed with
fluoro§pore$ . Awde variety of fluorophores useful

Btor £l é?ﬁgkently | abel i ng t he bindi ng nol ecul es of
t he pregawpreishrenCita@mimil Fakligim nhaiety hangidisingahie soluble extracellular
artisan. en thebh£ding nol ecul es of the present

i ritasten ofp Eps digge®’d or secondary detection using
| abel ed rPshdidhts HIN-@RindMi BixdmetAKbR otk Or
neutravi din, the binding nolecules may be | abeled with
biotin to formsuitable prosthetic group conpl exes .

2o When t De s aindne B Mo iSentibn, gy RBiehoD irtllesithe tfull length” of
for in vivo %ﬁgnostic use, bi ndi_.ng npl ecu|

t he es can
al thosaleblerprtencelbias fragtipreofkps digad apdiig)peieallyfupptional fragments of the
g}g{gﬁgg%‘?ﬁ&f SRRAREGIY Waitioh EYEhinte 0Nt HasheRO8ME Solutidextracellular

I nium diret hyl enetri anm nepentaacetic_acid, to

ul fractiow wfich Beandr ofs theg IRt femdy qogserving fheit abifiysfo bind to the same
a By J:Of i.C. ling. Furthernore, the
b%%¥ﬁ§§Q¥y¢§%ﬁ§%#akﬁﬁ%??g%% variants thereof or
25i nmunodoisjpuferily comptises thenfialllengtinexsmnelhilas solybledftactomekthe above

tﬁ.so%id supports, which are particularly useful for

i n8%r o i munoassays or purification of rabies virus

or a f ragemiig tb he eebédimSitolf theGhvettion) fipmimpsises théd exttacellular domain

porQus o npo s, .pl anar. or nonpl r ingd,u
P Tmar EASERR] (Ha g rmegiid (b oS 1o 81 i rast.
poly alc 'Hélxatﬁbt? Qccoidih® b the @vae_ﬁrtri]w ﬁe @ithdd g_trugi lmthmeI{SJ dirderteof trimers
or pol ypropyl ene supports. The human bindi ng no S
30 o0% teimsts o @ﬁ-alﬁﬁh%gﬁé e s B aexaRTimienae Spﬁd%%-em the latter

fi dokLsap &ﬁfgﬂﬁgﬁ 1%'0 %Hi%ﬁes‘,aﬁ iSnéicty! doalifshe NN @inRELatRA polypeptide
r-activated Sepharose for purposes of i nmmunoaf
f | P ynd:maspad mgictropsistingesf adrmerzation pelapaptids (H-
attached to paranmagnetic m crospheres, typically by
bioti nstreptavidin interaction. The m crospheres can
be used for isolation of rabies virus or a fragnment
thereof froma sanple containing rabies virus or a
fragment thereof. A s another exanple, the human
bi ndi ng nol ecul es of the present invention can
usefully be attached to the surface of a mcrotiter
pl ate for ELISA. The bi ndi ng nol ecul es of the present
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Furthernore, insect cells such as cells from
Drosophila and Sf9 can be used as host cells. Besides
wo bas/119he host cells can be plant cells. TranB¢DERP®O5/052436
(transgenic) plants or plant cells are produced by
known net hods, for exanple, Agrobacterium nedi ated
gene transfer, transformation df |eaf di scs,
protopl ast transformati on by pol yet hyl ene
gl ycol i nduced DNA transfer, electroporation, ) .
soni caTheopolypéptides mpw@eding rto othe trskdest ivvendone comprisss @r polypeptide

Addi ti gnal | t abl r ' .em can be a
bﬁe@ﬁﬂsﬁtg?‘ﬁﬁysg@ﬁet %ﬁ’@%ﬁ?‘é@%@é@% 3§r§§}usi ng marmal i an
cel I s such Ws- Cliiap¢sacHeaamheas), Ovary (CHO) cells, COS
cells, BHK S.0 owes .ano ells are preferred
in the pr eéﬁ&i’h@ﬁmﬁm{%’ﬂﬁ?ﬂaﬁﬂ&cel | s provide

5 expressed prrbpi-NsIY)idithepagidimass| at i onal
nodi fications_that are nost simlar t at ur al
nol ecuvbereigil, BRnRB 12nd AP 3 ¢riige %?W%%n‘ﬁ??go"br esent

i nvention deals with nol ecul es that nay have to be

adm ni stered to hunans, a conpletely h,ungg expressi on

syst enfxwsules peHBalPiand BP |aje ellilgomagin the griptns gomprise isolated
CY&ti | i ' d6<€ lessaid isolated
PEigF HebnBhef oFh Al b firicy meiie bl Brdfif pPYFRIAS bloSaid isolate
10 ATrhpBents ABiAS resporkible dorHBK dogmesiantion, dinmrizatigy @igtrimerization of the

na IiaT cel | e .y etina cells such as 911
ngﬁ%a r Pxélmg%rﬁ%;qlne%%%éited at the European )
Col | ecBuchnmofectled lareCwiell mewn(iBCAS@rt andcammprises polypeptides of the

Sal i shury, Wltshire,SP g Al 429. WO
R o L
t lvg/10490] WO $9/5U6RS, WEY 6Y/SY9FIRRWIB 99464629, 6§ 0s 0@/263$3, WO 00/48625,

i RSB WEL BB SEbeR g  pyRid PgR BB, v

U'{ﬂ%&dﬂ“@ﬂﬂ@@iﬁ@ﬁﬁﬁﬁ?ﬁ?ﬂ@&. R e&tngns 22p]§5§@@§9ﬁp Gligr ¢Seffar et al.,
or_downstream as we S cendants. fr rs .
acdered. cor e e R 18 de v Fins N WRFSER b prowins
f QbRgRELolldgin BERARET ResieTaGH COMIEES reptdle GRUNRRXaa’.
producer cells canrl se at least a function Igjgart1 of tides with
a nucl Eitker glipemerizgs plyRertideHr KBOWh Hge Ay PFdingpolypeptides wi
20" r%gicgﬁ]edi-&ﬂe HBRERS (drSmé Bf RR! Matrk BIWETHOTIVIA; IB(820R535865; discussion
enbo

I'ments, said host cells are derived froma ] .
r 3678 and Liombendi al i s€d wi t Rl-nucl SBiEpelymes conp1r9ggiqﬁ§)-495'504’

a i el: i ; 5 Protei
d%g@%%él. o.gRu i ggtgﬁé .hcg@gﬁmg,f 11ﬂcoee ilhlb rilage Matrix Protein

( ECMEG)BeckGRRE, 19961 )i Ml Biol..\B561 49i923), aprolyprptides vieh 2 dimerization

B S e R e ..

25r exoghi nant proteins in host cells can be perforned

according to t hods 1 _kngwn in -The f.

t he ceﬁcgmﬁmgzg‘f &t SBFF\é\ﬁ‘F‘ ?’?ﬁ@%@& e?#a?% g‘é&.‘l@]( #ggﬁﬁnses the

Oy £3403 e G sl a6 ot pi oh Lo
escribed in ( t he disc ure o | IS .

i ncor paras@dknngine i thyy art and GompPLsy gﬁq Pyn%tf??%%;&ﬁ{na’;&s (C-terminal

"%91@%2 6f CRIPQEL! CieREBAKDI158K ) mbdl R 61 -493)ar Hherttitnetiation domain

variant accordi ng to the invention js an ad |t|on@ . £ th

30p ot AGRP3and AERIBO e Trolectiest AserTdRp iAspieterd cappgirent of the
Of prsche SUEHE TS RurkAsls SCRAIHoAhebOrdbs | nvent i on
urtder condi t1’ons conduci ve to the expression of the
bi ndi ng nol ecul e or functional variant thereof, and b
) optionally, recovering the expressed bi ndi ng
nol ecul e or functional variant thereof. The expressed
bi ndi ng nol ecul es or functional variants thereof can
be recovered fromthe cell free extract, but
preferably they arerecovered fromthe cul ture nedi um
Met hods to recover proteins, such as binding
nol ecul es, fromcell free extracts or culture nmedium
are well known to the man skilled in the art. Binding
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stabi lising nol ecul es, such as al bum n or polyethyl ene
glycol, or salts . Preferably, the salts used are
wa20054119h@t retain the desired biological actiRCT/EPWD5/052436
t he human bi ndi ng nol ecul es and do not inpart any
undesi red toxi col ogi cal effectg I f necessary, the
human bi ndi ng nol ecul es of the®invention may be coated
in or on a nmaterial to protect themfromthe action of
acids or other natural or non-natural conditions that ‘
rray i nAcedrdiag do theanyyintich,rey “vhstchoaf| coBagen | rppeptst cgnsists in a series of
hon provi des conpositions
n%??%cﬁﬁﬁ%fﬁpg%@?ﬂ%ﬁ%ﬁ% [eic acid nol ecul e as
deflned in the present i (@lgXdactma’)Th@)conpositions may
conpriss agueous sol utions such as aqueous sol utions
cont ai MRG sal ts (e.g., NaC or salts as described
5 above) , Xdgt®Y XY tprdsentg inderfndontiyrad amincdcidresidas, hab| e
component s. Furthernprg, tge esent invention
per t ai N8 TERECSEHS AhRtasgt o ! @%ﬁ%ositions conprising at

| east ®B& afid KA hﬂégpreﬁta‘ﬁ?“’s@eo@éacﬁﬂ%jeﬁ&eﬁw doftfg natural amino acids
i nventi on, at | east one u

ncti onal riant or_ fr
R AL Higelfee Labd ap Vi it Po, Ser, Th,
JR¥emMshon, at |east one conposition according to
the ‘invention, or conbinations thereof. The
10 p har naéf@apteéqﬂdp tepessents indensndently ap gming goishresidpq selacted among Ala,
P22 S t
R ASE T O RS LR 8 %‘*#’e‘ﬁf‘*ﬂt’fﬁeﬁ%wg’%ﬂ G, G,
pﬁasnaﬁbutlcal conp03|t|on accordlng to the invention

conpr i
i.e. t pﬁ%ﬁh& gFQ ﬁBOS|t|on can be a CSHL%mhFBdanmng
/ mm,tAsneAqf, G, dcéu;@snﬂhaew é‘hr orTVid, ipbra praferebly iAspd Lys, Pro or Thr.

conpos nma e st

15 1ol ecul n§%a€ ¥68feﬁgﬂi QrfSSI glr?tcoha 0 ?eﬂ%? : @%as?a’l’m Is designated
bita dlbd’lg fidrfzct!l eolagaoreheny the éther collegod irepeatsnticiag designated as
| gast further antirabies virus binding nol ecul e.
SafgP her bi nding nol ecul e preferably conprises a

IC[D)RQI\>I0r @&b&f‘hﬂg%@éf pgdfé}ﬁadt éhlﬁbo’ﬂﬁhéiﬁ ofchél isestier) ke 6fret3EQY collagen
. The bi ndi_ng gol ecul e conprisin
r SERAH TmEEeSsHtrlgast Hepegf%so%fé%r@g%u 3'&%6@%94 f?ast 5 perfect

20 NQ@ol1£e2n i8éat®e @ chimeric or humani zed nonocl ona
anti body "or functional fragnent thereof

pr ef er Aisrgrding tp & pactamerhembastiment o Are eﬁm@sﬁgf ispn integer from 15 to
f th&%tfetat,@mﬁo Lo, gkt réf@raﬁﬂr APdbgppd., the

|nd|ng I 'ecul nprlses a heavy chai'n variabl e
r egl on Aseerging 4o ﬂ@ mmntanvqmaoadh@ S‘%‘-’é‘d\ﬁrﬁ@ﬂaﬁE@H@ gLy comprise up
2 bl AR PP Sl o Bl e e o
25 arﬁnnm callzigen sasqhes’famnﬁﬁ@ I1D2N@3 @Tise abid ryeduea,lmwdiﬁd that when the

di h
T QR RN PO s e R R e A0t ol
I D NO AbE&dﬁgdtoSEQpieerdﬂl ethB&dimests pﬁdhe \ieventio,h&P consists in an

bl ndi %}%@%ﬁfg S Zggolﬁagg%%?’ar i?rﬁtp'm ?‘F‘é‘?’gﬁ O54ststs AR the stretch of

nmceémgéﬂ RépeBi8 fOSRQ WS N(b'lel r@h‘eﬁﬁn&ﬁhgttﬁ amihbeacids 45 to 110 of
epltoEBs may be present on t he rotein of rabies
30 viTRASRRAY apisprasented insSEiQHI NORoef W&e%( ?ng epi t opes.

The bi %ﬁmgmkﬁtmseﬁé@qt]gfseﬁmggfgra ] Aéb@ﬁ%gAmle

shoul d™have a broad spec
nelhr RroiGly Gle Liys Gy Gly byis M@E@L@m
virus as p035|ble Even nor e preferably, t hey al so

exhibit neutralizing activity towards other genotypes

of theLyssavirus genus or even with other viruses of

t he rhabdovirus famly, while exhibiting n o
cross-reactivity with other viruses or normal cellular
proteins . Preferably, the binding nolecule is capable

of neutralizing escape variants of the other binding
nDIecuIe |n the cockta|I . Ahother aspect of the

e o, . L a .




treatnment may al so be adm ni stered anti-rabies virus
human bi ndi ng nol ecul es . I n another aspect, the

w0 poosntisen concerns the use of bindi ng nol ecul PET/BP2005/052436
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15

20

25

30

functional variants thereof,.., immunoconjugates
according to the invention, nugleic acid nol ecul es
according to the invention, coipositions or

phar maceuti cal conpositions according to the invention
in the preparation of a nedicanent for the diagnosis,

p Gy Mal Sly Mep Thryiy AlafglucGlyira dre Gly Phe Pxo ro Gly Arg
c%gg' IGMS%I télﬂ jroman infection by a lyssavirus.

T %ﬁw—rﬁ;&amgé'e a virus fromany of the known

genot ypesrding to angthefmrefebd emhbdimentvofi the inveltier, kB pongists in the
t he I I menti gned abov. € J

il of 7o TeSE Ry Em@Reng toramtiie U 43 81107 of hACRP30, as
p&qllﬁaésyﬁtad(inssn%mgwkﬁmwl ?94a91 hat x Kits coLrpri si ng

at | east one binding nolecul e accordipn ot . .
i nvent PBrire krowndn dhe aiandcamprises eﬂ?ﬁﬁ&a&?@ﬁ?&gé@nmoghbmms
A¢RO e kRehtd)0 tiieN€-thrtVRd) L diBriza@ibn |d8A8in ONBstbdPRBBRLIANReceptor: N-
jugate according to the invention, at |east onenucleic

a€IRG; antincasids mgd@gl);iongolmppﬂ@ SeARAaPRS] CORPTising pllgatt Oopreferably 8
C QIR Sintrlo iR G6& bRlvAY hﬂnérﬂgﬁdnUTg%tﬁ'é)Q{iﬁdeQ BB coftfpBise at least a

phaf maceut cal conposTtion accor o tRe I nvention,
afcysteins resiiue allewingrthe frmatomof disulfidle bonds e@then polypgptides useful as

I t o hos ccor di . Is tj.Q . » 3
S he BSERES)  pHBu Bo RN oRe By comprisng
i Meacihé eiduxdingpratenyevetyhevealilowsiddescr i bed conponent s

of the_kits of .the invention are C ' [ e .
cont ai ﬁ§?“§§lgﬁ1 gf F‘éc‘g‘e?eé%‘s So?m%qnglgnlgogs)[i g%%r%?%ﬁ% altf’lgghe comprise the
afeia¥ing peptideent of the indicated conditions . The
above-penti oned_co nent t or.ed.in.unjit_or

mul 1 - GaLasiE R G gy Sot i SeE i A% G MG pehre Leu

vi al' s, GhoiAkp ASp Vay ThiTHiaSThr G168 Gle Eku AIDP®, AL e@rVal Pro Pro Pro Lys
aqueous, preferably sterile, solution or as a

I Iiy%el,a%lyé%%ﬁ}% sterile, fornulation for

reconsigy fid K% GINGCHR Ak T8F S1'GY 116 (ﬁf VEEed L&MPR Leu Pro Lys
variety of materials such as glass or plastic and nay

h&le Ade EyeTh @y Jee MesAort (for exanpl e the contai ner

may be an intravenous solution bag or a vial having a

st opper pierceable by a hypodernmic injection needle) .

The ki Thersgeofidisaguenceabeys ¢ostssponds tocaspine peids &7 to 44 of mACRP30 as
€q §eﬁfeﬁ91% §E§I1§ﬁ802e6111 Wéé/y%%g,cﬁﬁttﬁ@{hﬁd@%&ﬁée abo¥€ Borresponds
as osphat e-bBuffered sal i ne, nger's solution and

dex ambmeackls 1 fitd 4inof SEQ HRN Tef WEY96/3%dR%de ot her

mat er i desirable from 0 i . . .
st and pgjlﬂie{ pel?fﬁfgf ﬁ%}?}%{bsmgtaﬁ ZeragtboLEE I%gér%ésl?é rﬁilﬁl g% %?tg?)e found in amino acid
f isequehces NBaedme sthe Syreich gefScollapént wepeatsedfi molebles dawngra structure

nore of the s I . socj at e ' e il
hdsa At IRk Bk BB Sutbh ol shgprs, wo
PIBkBEes WD 99164620 WD ©0/28368) WWO0/48628,r W a0/68316, VO 00/63377,
products, that contain infor t6§on about for exanple

t .

AWO0; 00413644, WRI0/ 73448 er WOLARIE8-manuf act ur e,

adm ni $L53hd APpers MBI 1BEWAaA RSt MALR be Y6UNAIiN 8tural proteins and
concerning the use of such therapeutic, hyl act i c

. . .C,. pro ic .
oreveiituallyoidentifiedr wringc bisinfenmation tqos availpkie jp dgﬁ ©pe skillgd in the art

. = . axi i | -
oJEb i BARSGHE PRSI B Ahlen e 5 D, Vit

oMy Shelaickabl&e Brovks, ©.bl UhPredicth@ Ieucing/BippercOivesmes mom dequence,
H pr.oducts age jble as the currently
oﬁ:&ezﬁab%ggaei%n#, %gggée&ggnt 'ns 1-1.5 gram of total

IgG In view thereof the current HRI G products have
two drawbacks. Firstly, it is often not anatom cally
feasible to adm nister the recomended full dose in
and around the bite wounds and secondly the

adm ni stration of the current volune dose of HRIGis
associated with significant pain. The present

o - N a o - s o -

| e




activity against an infectious agent causing di sease

inaliving being .or a nucleic acid nol ecul e encodi ng
w@2@sndiong nol ecul e potential ly havi ng neutr al PEI/BEB2005/052436

activity against an infectious agent causing disease

in a living being, wherein the nmethod conprises the

steps of a ) contacting a col I¥ction of bi ndi ng

nol ecul es on the surface of replicable genetic

packages with at least a cell expressing a protein of

the . nmmma@mencsduéi,ﬂrg’ dPgedios DPrn ghe golynsptidss ph fprmula I,
f

Of]a), l'l% 8, a?; (,ao(fc%ng Ecg ﬁ{reelgg%/ﬁgik)ﬁ' 48 %ss‘é%ﬂﬁﬁﬁd%ﬁeghﬁ sbﬁdﬁ% nE?aey may be

b sd’pdrated Hyh‘dinh&k’1 wmmlbmmaffgctahqoﬁmtmnnhwmf th¢epolypepude according to

St AR RPNy B eRR A ERA o R ponding 10

5 S_ﬁiedl_gﬁﬁi 1., Such Jinkés@4ra twellgnain iﬂhshrtoﬁmoteadanfrnolegiy

bi ndi ng nol_ecul erifyi.ng L.f the bindin .

nol ecu P@W"ﬁf‘gﬁa‘}%@% tL% P‘?’fﬁ‘ RY ?t‘:?tng’g%? pepjide sequences

t BF its"NOeihifs aAYEN C-eabinhd) Owkitls afiflendtnaflect ithd Mgnctionality of the

bei ng. The cell expressing %ot ein q?f the infecti
[

 gebportd SRIeSTInE G0 BRI, TR PoBI B coPe e, A P Dp s, o
c gﬂﬁlﬁ&gan 6F héte&tfoﬁ R HRCH AEfbephiddadcblin 16 tvd ﬂwelﬁloﬂeSﬁdhrhfﬁmty tags

in the art is aware that antlt%ens of th
10 | mfecwel] buowmigethe agh andreoppaise pAbA&T peptids (Hapn; gt avfle Biotechnology 6:

s Y, 1K the method. In a specific
%gﬁ %#Lr he cgj ﬁgs a PER C6(rg cell. However,
ot her ABbordingtr a piefarsd embedifent ofdhe yentipnaHgmpEses gedimerization

SRt ] SRR I ) S SRR

h&yratie follbwing fidrenmla: ous agent can be a virus, a
bacterium a yeast, a fun 9. arasite. In an
enbodi ment the protein is ‘a protein normally expressed
on thew&%fnaze)min&mareﬂémlabmaagbdbwor conpri ses at

| east part tei hat is. sur e b
e s Bisks fretoishBo I bt The ebists SPHRT opRgs i 17 10 110 of
3h RCRPRBasRprefifitedun SECQEIMNO 2 pf WRD6/894P9Ne taintino amds 15 to 107 of
acka es are subtracted/ co wth the cells
3P ag1epreseediiy SHQ gﬁgi%{@ﬁ?%%ﬁg%e i nfectious
20 agent Als-2€prefeftd 6RbbEmBALA tHE HveRin the pblgpeptide |cSmpﬁsed the fusion
in step aWwth the Browso that_they do naqt  ex

t nelypewsideim oBACRZPiHF ok, (MREBT2B e FHOT RETERERY S0t BAGRP30HFasL
Tt}ﬁscfb@éi m W@gﬁ /4‘-‘9§F6 %Hf&fl ot %&%’&E@& s6RWy ieftreéadd) be

untranstecte Alternatively, the cells can he
t ' ansf dotadingi mr\anathsT gmbpdimgnt b ffer ientions o) heygperization moiety

5 B L R B bl S0 s,

rotein of
25t hhsclcmécbm mugcagapphcaanmﬂfq RGHEPQ%O%@H whigh fqopfgntais incorporated
Aﬁﬁect#oui g_%ent of the sane fam |y or even genus .
BT of the invention pertains to a binding
mol ecu tPemmSts @ea‘vem TR ﬁacq)thla\medyate(h@@wsm jof the liver cells, and more

neut [‘ i.zin ar act
gcﬁ& &INE rd?fuersa%gonal’mﬁ éssl)re‘éen 8avy cf&]'al n ?:gi@)toms are
r e{ﬂdoq{im%'ﬁ’ FHeSdrf) ThéhRicRIGE REoVAT irfli- ﬁmw REDES smomas arm "ﬂgF antibodies

SEQ ID NO 25 and further charac ized,in t
30 hménsqiuhl@l. Y nispeaters-e Thex alsoy gh 8 aWelﬁh‘H Jrolecules

or effeilfbﬁ%% With ¥NF m g@ﬁﬁ% SRAQs 'tﬂeﬁlﬁ&nﬂé o ﬁh&nﬁpfl‘ﬁey also include inhibitors

bi ndi ng nol ecul e has a_rabies
viofiothen bgﬂnudabf the THFRA tand (TNJR3s sugh a3 lygphotoxipainbey ny
protein, at least 3000 |Ung protein, at |east 3200
I U g protei n, at |east 3400 | U ny protei n, at | east
3600 U ng protein, at |least 3800 U ng protein, at
| east 4000 U ng protein, at |east 4200 |1 U ng protein,
at least 4400 U ng protein, at |east 4600 | U ny
protein, at |least 4800 |Ung protein, at |east 5000
U ng protein, at [east 5200 |U ng protein, at |east
5400 IU/rTg prote| n. The neutral | 2| ng act|V|ty of the

15




constant region anti-sense priner called HuClgG 5'-GIC

CAC CTT GGT GIT GCT GGG CTT-3' (SEQ I D NO 156)
wQ@e@bsdireee f our times nine products of about 65PCT/EP2005/052436

basepairs. These products were purified on a 2%

agarose gel and isolated fromjfhe gel using Q agen

gel -extraction colums. 1/10 of each of the isolated

products was used in an identical PCR reaction as

descri bedabove using the sane nine sense-priners

wher e b@kn’em antihodiescirakrovaringee pt e profprzed cgnboriimegt, the anti-TNF
W'aﬁtlﬂ)oﬁg % & otnlaaoﬁaq Lﬁﬁlﬁl} iy, gﬁk@&eﬁe%‘f}‘ bir ﬁf?ﬁﬂan? fidAétlonal antibody

secon round were
exﬁ@radmﬂmrtah sohismndlenlhe oradesanesR¢msicasie Patfleatogon, t o

bl ted cl t
T br ar §OpRIE Fiseotofs ber e bty te Sfunfe W bacton,of the TNE
5 Ofreceptof. A iamtRingd 3hBodiarep ahe s)lublél' M eremaptmtis tasm\ﬂamer such as a

ﬁgol ed for each d%ﬁ@ﬂ?@%@ %Dawég?‘&@rgg/g%g? g,aapreferred

U%iﬂBde@eﬁthﬁb E’&iﬁm@%@t& a§ leﬁﬁe&qituﬁmﬁ unl@xthe ttade name Embrel by
fractions were digested with Sfil and Xhol and |i gated

i Wy |ight chain (sub) library vector, which was cut

Wi th t ieal anBndEaddotdt cg RNhE RFVERBSH, théeintedt WiB Fasiiediated apoptosis
ligati on procedure and vol unes as descri bed above for,

10 t lieducing hagems ainay (bsupombinest avifh othgy meansyof \opijent [ggmprising other
fgf{q% R%P oL e %s‘iiﬁcglg Shabidok tﬂhé\{‘f@a'unéﬂ Qf moﬁam%rlﬁlsehéeg AR @lso other

aln vector, which was cut with the sane
r adans of treatmentZyowy, in e awrg of treatmenteof|the) sameodisqasesciighy pe radiation

eSCdvk aska%éﬁ,for the light chain

(su%?p}Jrl ary apgi(gatl on puriticati on and subsequent

t r ansf Qtlrn tmodevulef ot bmnpoesmhs suitgbld ddrithe tréajmentios 3@rspmwal'§eases are

erforngd a scrlbe 0
15 ( 3T8h BRIy 0 S hed 56 i pieetps biBorkpAilont Hh under the
edﬁbdlﬁ@mdncml@eﬁ’aﬂhhm%upmemdpbﬁbw @ty in the Merk Index or in the
?lsforgaq?ﬁgwere grown in 27 dishes (three dishes
gor a5 RHEEPYh:; di mensi on of dish: 240 nm x 240
m”r) confseidfi the ﬁéEﬁfn&Ezﬁéd &pmbmﬂnggehtSSﬂbﬁmd rdbove and more

ST D ST CIERT EN—

20 argkisﬁhé t:hé?ncﬁlib‘il f[ﬂ sﬁ("aﬁbﬁ%&odﬁ%éﬁ@ df metﬂie@hﬁflﬁ%lﬁlbnt@s an example,
5% (viv rozen in 1.5 nm _aliquots at

ResH @eathn‘@s géqaers inesgsesk th‘é'clﬂegql’s%law?s 9%?‘%“‘15‘&"86 Fiflefin, gvben only
dexﬁﬁgfngle&llbgéa%m&e@w%ﬁ%ﬁ&t 6Othedf coljd@fd alone. Actually, the

carrying single chain Fv fragnents specifically

r emt;g:moz pﬁgctwsmsegf Mpgaﬁgslga%rcgh wgent and A P?Iablavwn with cisplatin was

Fr QUNERE S5YELE A Oﬁl% U%h NSrafR IcRRedy c@ﬁ Aifes Qh SRkEY Cytotoxicity
liBrar €s, genera I'splay technol ogy and

25 Mtaxpemmmts shoyved ﬁxahﬂne Ipozglytatlms’s@WEHSiWiﬂy substoxie degas g€ ehemotherapy up

o B bR S5 VB Gt s R0 e Bhwocn the

ar&dabﬁ@ys.phage Ilbrarl es used were two di fferent
sem -synthetic scFv _ghag?e:l libraries,(JKI
i

an
WIr2000) ndTSHY INEHeR r B5§ eg groduct preventing

(W@%}fﬁgﬁxﬁpﬂecﬁé&& Ogpobiddis of le‘lﬁér asligescdefred above for the
npl'e 2 above, The first sem -synthetic. sck

v . pha .
30 | i mmm;hoe oka gedicament Usedin e BV IR Of FrdprtioR,af pibVegse Cijects on liver
gﬂﬁe nt B8P RER Q@a@-ﬁ%dfa%%@%&sléﬂﬁﬁu&ﬁ}g égéme&%%ﬁﬁddfﬁbwe
cribed in de Kruif et al. (1995b). Briefly, th

I i br ar ﬂ‘hhaapr@e@te rfesption etﬂs@ FoncREr P eRishyok, o | EFPfl‘H‘ﬁ preventing

WagNf: B {%9%151!311 JSJ% Vdf B0ivkt gbils §)Akfned SKNESand a Fas-

using enera on eotl des that Incorporate

vari ati on within CDR regi ons . Only VH3 heavy chain

genes were used, in conbination wth kappa- and | anbda

i ght chain genes . CDRI and CDR3 of the heavy chain

and CDR3 of the light chain were recreated

synthetically in a PCR-based approach simlar as

descrl bed |n de Krun‘ et aI (1995b) . The t hus

o o, o o




Di cki nson) was added to the wells and incubated for 1

hour at roomtenperature. Wlls were washed again as
w@bwse1ane t he ELI SA was further devel oped by BCOEP10051052436

of 100 m of OPD reagens (Signma) . The reaction was

stopped by adding 50 mMl 1 M H2SO4 before neasuring the

CD at 492 nm The signal obtai Hed with CR-57bio al one

coul d be reduced to background | evel s when

co-incubated with scFv SG67, i.e. the scFv form of .

CRadsliat¢df apoptosistimbicingaigentdis slpfinrd aboiel fos dbgipieparatidn gepmpedicament

S EQ | and 206, respectively) or scFv

S 'Ef,l?e%ae. e&ﬁggcégg‘\? formof CR-JB (for nucleotide and

am no Thé present)irvantivnalsoSaidens & pro8& codphiing 8 pRodactpreventing TNF

seapriramasne cplfotis o bn 10RL SR B BFlearAtGS Gl ppymediated

5t pb@bdiemdutihg Sa@hycasf)&éﬁxﬁa Natidye bfordiseg simultdngms@;rmepaxamy or
epitope or .tg an overl appi.ng epitope - 57bj o, . .
r Ss@eatallye i, the ealipent gfet,h_ogwe? er&Feeegﬁﬂe%?t BeS feopy induced for s
SEBRrdl @fd/of tr&imént 8¢ Hfinkl Astveg to CDB, did not conpete
for binding. The anti-rabies virus scFvs called
SC04- 004, SC04- 010, SC04-024, SC04-060, SC04-073,
SQ04- 09, fo%’%ﬁg%ﬂne%%ﬁy ﬂ@&nd%l&ﬂing%:ﬁé'iﬁa?egﬁon.
SC04- 125, SC04-7127, SC04-140, SCO4- 144 and SCQQ4- 146 .

10di d al Jbe patient whp euffersfrom soResdmnsed stpgs walignapcies{amesothelioma or
t ' ey Ll 90 Rr {230ty [ she is administered
5 SR s AL LA OBk 0 i o gamiier
r somkt sanderde thodiderinide diredtmpnt; fvackf @b | thodengresstihed foprfhe therapy of

Fi i%ﬁ;}mm(tﬁ ﬂi%lec(r?g%hﬁis. )rﬂégbnlf ﬁw%)g{lé& 2 a%r%)‘%éll W%%?ﬂ%@gmypy (i.e. cis-

werts co res Vi rus
C @igiatuinng Ssfldorsurutil) befadeatting adrinistrati@t witlp Mdge-FasL (intravenous or

antj -rapi e ,virus. ScFvs re detected with
15 aﬂ?ﬁrap%{‘)?p?%ﬁ’ 1@??‘1°Bé’f8¥§‘lsﬁ’éﬁj-pr esence of a VSV-tag in

g:e SF%e&Eﬂdﬁﬁn@&ﬂgd@gGﬂU?@?ﬁ%riﬁﬁﬁEaﬁmﬁmﬁ)l L

anpl e tr 0 uman. | no u .

ot oo und R ERR Ghute YaoskediPioise W gl Wid Bpe mico are

anthiehed vath) infreafd dkes 6f BRESHaANAL-APRIE ASWT Levels iahg k@rvival are

chain Fv' s Heavy and light chain variahle re |oqlsi_ of

t Heoniiopsgs It 4 |expectdothap dhe T3H) Aeqspigr-defegiont gpise will “show 2 lower
20 5@%@91419}1@%' ,1i§é¥%ﬁéi%6théﬁ?ﬁ&m%}%caﬂpl i fied using

ol i gonucl éoti des to_ append restriction sites_and/or

sequende Nemal avger willsheopdministered Wigesupbinanti BHRAke figion protein

- - N - 7 . P
P 0 Ry 36 PSR g o Al o o
weVlegaagsLi ALAT andi ARAT levels land) sirviveleare impmiforgd. I frogipeted that mice

T3P o GERSENN Sy PR PSRN sty

25 pSntreg@dlmicel , respectively. Heavy and |ight chain

S04 020, NEBsE R i CarBl el i G agmjge. Subsequenty,

SGhé atitls wiIlHE -ift)dcted Witk fhctasing 86324 oDPRga-BaI4 AT and ASAT levels

D ki S 198 iR B0 o 0 e st i
PGRafisRlide be durdimid vild| shew Na) abwect énﬂas?ﬁbimyawma-l?asbmduced liver
restriction sites and/ or sequences for _expression in

30t HexirigG tharppnritested mige (Fighborsisgh alb0CSyramin fehibits death receptor-
p T 5 is( omd i icl | icel MV Medicine
an%é&{?(é@g%oﬁédéls\fg?gr anpldilfi ed ééﬁ%ﬁctlﬁ%p%%%%#%o??des e
asl®f0Zyn in Table 12 and 13, respectively, and the PCR
products were cloned into the vectors pSyn-C03-HC g |
and pSyn- C05- Ck, respectively. The oligonucl eoti des
are designed such that they correct any deviations
fromthe germine sequence that havebeen introduced
during library construction, due to the limted set of
ol i gonucl eoti des that have been used to anplify the
| arge repertoire of anti body genes . Nucl eotide
sequences for all constructs were verified according
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antigeni c peptides recogni sed by anti body CR57 .
Bi ndi ng was nost prom nent to the peptide with the
w@rioso1meé d sequence KLCGVLGLRLNVDGTW ( SEQ | D NEXT/BRANS/052436
Anti body CR04-010 bound to the linear peptides having
an am no acid sequence sel ect eq romthe group
consi sting of GFGKAYTI FNKTLME ( EQ I D NO 323), FGKAYT
| FNKTLMEA (SEQ | D NO 324), GKAYTI FNKTLMEAD (SEQ I D
NO 325), KAYTI FNKTLMEADA (SEQ I D NG 326),
AYWWPMAH (SEQ | D NO: 327), YTI FNKTLMEADAHY ( SEQ
I D NG 3¢8) N?EH%'E&DM 1€ FleQaliferdiQrRER)on liver of 2 patient treated
I FNKTLI\/EADAHYKS SEQ I D NO 330) and FNKT LMEADAH Y E
sm:gh |a[Fasi@nedRad) apoptPiis-ipdnsing chgenth thei methadheonaprising the a@mmlstratlon
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5is | owe2. t hdrhet wiethedt b clapmr Agewheadin esaidleaderinibtedtio scan be made
t hese tides reca t are. i.n_th
nosoRRal iR o arReaeeninan dabuRRindoapobfosis inducing

re@mﬁlzed by anti body CRO4 010. Bi ndi ng was nost

prom n tides w.th . the am no.acid, sequenc

TI FNKTL:{\LEADK%? ‘%E‘%qflﬁﬂé %2@31“’“1“}:&?@%}%}@1 ! FaRat (1ggiher a pre-

| Dbttt LB IKRY re&pfdrd-elialed 3§dﬁt051s &RiBliver cells

and the anti bo |es cal | ed CR04-040,,6 CR04-098 and
10cRpuiortizatoenhwith thotFaswrrinfed APEPIRYS ndueiBgARCAEOLA PAshfrentment with the

of Hdﬂ&%fre@ﬂﬁﬁégm%&%% HRSiated APHptais b e ARGV Eells, after and during
pept| es or 1iyi')larts t hereof represents good candi dat es

of treatmenitwid e Frgmedinted propisisiipdicing agent and dhedr eombringtions thereof.

formthe baspy f,0hod 2¥ REGhEEL i clakA" 3 r\%e?élﬂ Gre-treatment shall prevent
neutral i'zing anti bodies to treat and/or prevent a

r aFNEFdymphatexin-miedintedorpopOEiK GAOK teaORaL @.&Lm@meg@@d apoptosis-
15 D%}Q g;%}l and GFGKAYTI FNKTLMEADAHYKSV (SEQ | D NO
articularly interesting regions of the
gl ycopr &t ei riheasathbdoss ddweed inhilgjin 3, oetetdin posj-trieatment is initiated based

PEPSCAN., From t.he abo PEP N at n

de 98 % IR G 6T % InGE ona? é:%?‘?a%gﬂg (Leéééﬂdaﬁr(& T and ASAT,

CREﬁerafEitrﬁ‘a%&nﬁltﬂe Fanshetliatediabbptosis indueige agentofo rethee toxicity when
HI es virus G protein indicating that they recognize

no eEﬁﬁ%eti ng epitopes . Exanple 12 Determination of

20neut r al 6.zi NgryeOMEehey a@fclalaﬁéd il @hig sl, lipidih aha FhsgﬁedJated apoptosis
using an in vitro neutraljzati, n ass
RFFIdRSing agents %E%EFF%?&OE%S% %d;}es géﬁﬁogﬁﬂr Rglecules.
produceg hungp xﬁaﬁmh@daﬁnea%ldmﬁl @&vﬂ@&nd&t SIIBIA BELLi folecule is
a nodi fied RFFI T as described in Exa .. Si_ xteen

@e%@nm%g.%dnﬁwﬂwl@pkapﬁth@@uw ‘WI?W lglap deraaig of FasL.
h' gher g han $00erdd AaiMbPireAamOr) WheteliPhl: d6iabI8 %ﬁltreﬁ:ellular fraction
£ot ency |lower than 2 |U (see Table 15) . Ei ght
2 fpﬁ@F@r&p@epnsammmg@mésG 139eto law 2l of bFashsi ent | y
pr oduceg CR 'ﬁ% f%&lgd & Iifled fh BRLHAE Ywh é’?%ﬂ&ﬂn&izaﬁon moiety
hi gher €fficiency 1'n post exposure ﬁrop axis o
r aboreprises ammotahtdm 1R B of nﬂ@ﬁﬁﬂt@ﬁ@ﬂﬂﬁclds léane i @heflhACRP30.

?;ggu%—gg‘f al\ﬁ%ﬁicg?lpcglr eas % 5rodu %“%‘feﬂﬁngm

di Wmsdn%eﬂéﬂ epupyosisfof&ti@ ﬁvérdeﬂg 1sJamhn!n-fI|‘N@‘dB‘ﬁER frdéraction product

3@23‘?@‘2&?4 aﬂll‘{]?t@%hgrs\w%ﬁ‘ﬁ% %ﬁ{e 1{%17 e&‘?t‘?rg‘e ntified

contai N1 VaricaRkMod 88 \aitedGn GRiMl 10)ewieea the @8t-TMH antibody is
9 . Based on the affinity of the antibodies for

r abafEximaby us (data not shown) and 100% endpoi nt
dilution of the antibodies in a nodified RFFIT assay
(data not shown) , a panel of six unique 1gGs, i.e.
CRO4- 010, CRO4-040, CR04-098, CR04-103, CR04-104, and
CR04- 144, were chosen for further devel opnent. Wthin
this panel, antibody CR04-098 was particularly
interesting as it displayed the highest potency, i.e.
approximately 7300 U ng protein (see Table 15) . A
S|n1lar potency was also , found for stably produced
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When used simul taneously, Fas-nedi ated apoptosis

i nduci ng agent and product preventing TNF
woeosptimes - medi at ed apoptosi s may be conbi ned PATER2005/052436

sanme pharmaceutical conpositjpons appropriate for the

chosen admi ni stration route. Pharnmaceutica

conpositions conprising a Fas-nedi ated apoptosis

i nduci ng agent and a _product preventing TNF .

r eciépt orBnenmuithide 83 ghoipieds ity ciaimnd Py reipethensqlpble; fegeptor is

conprising in separate pharmaceutical conpositions a
Emﬁﬁggﬁediated apopt osi s i nduci ng agent and a product

pr epent iy hHtfhol &6 afiiated- meclhiat @d wheogih abé pragiuet preventing TNF-

part of the present invention. Suit bleggharnaqiuikﬁa%nl.
mediotep capopiosissofathy bgrr ¢adissis adPmPaHRds FHEdEMEMIPes ! ctions,

tG., ed t.o prepare pharmaceutical conpositions, are
mt&ﬁﬁﬂYQﬁamﬁnP%ithose in the art (see Gennaro (ed.),
Reng1gt ophasmpkeatica eeitposisionScorapdsng a Fasimdddtited gpoptosis inducing

(Mack Publi shing Conpany 1995)). According to. the
agept selsnpronneieTRYeBNE AU Trecniar aeies apaRests pilpeilivgr cells.

ageyd s . i -
ool ol RS kA% 1P SpRPi dpAEeANC XQhitRbtions o Fos
mediaiclohpiptesis tindwimy agenth ahéeprodudto greventongli TF t tscepters-mediated
present inventjon include all pathol ogies conprising
apoptasis qiithe iy cgi-on. 1t includes nore particularly
pat hol ogi es where cell death has to be induced for its
control and/or treatnent, such as primary and
secondary cancer and its netastases, as well as
haemat ol ogi cal mal i gnanci es, nore particularly
nmesot hel i omas, ovari an cancers, pancreas cancers,
prostate cancers, breast cancers, non small cell [ung
cancers, nelanomas, colon carcinoma, glioblastonmas,
myel omas and | eukem as. Sensitivity of different tunor
cell lines to apoptosis by hexamers of FasL is givent
in the table bel ow. Agonist Fas anti bodi es are known
in the art, including antibodies disclosed in Tinel &
al . (Hepatol ogy. 2004 Mar; 39(3):655-66), Rubio Pomar &
al. (Biol Reprod. 2004 May 5), Pechelet & al. (Biochem
Phar macol . 2004 Feb |;67(3):523-37), Carke & al.
(Haemat ol ogi ca. 2004 Jan; 89(1): 11-20), Ilmai & al.
(Oncogene. 2003 Dec 18;22(58):9231- 42), Legenbre &
al. (J I'mmunol. 2003 Dec 1;171(1 1):5659-62), Chun &
al . (Toxicol Lett. 2003 Dec 15;146(1):75-81), which
content is incorporated herein by reference. Sol ubl e
FasL nol ecul es conpri se nononers, oligonmers and
mul timers of FasL nol ecules, nore particularly of the
sol ubl e, extracellular domain of the ligand. In a
preferred enbodi nent, the sol uble FasL nolecule is
sel ected anong nultimerized FasL nol ecul es. The
mul timerized FasL nol ecul es according to the invention
conprise at |east four, globular soluble extracellular
fractions of the Fas ligand, preferably at |east five,
nore preferably at |east six, even nore preferably six
gl obul ar sol ubl e extracellular fractions of the Fas
l'igand bound to a nultinerization noiety. Miltinmerized
FasL nol ecul es nmay eventually aggregate to form hi gher
degrees of multinerization, including dodecaner (2
hexamers) or octodecaners (3 hexaners). In a preferred
enbodi nent of the invention, the multinerized form of
Fas ligand of is a hexamer conprising Six nononers,
assenbl ed toget her, each of the nononers conprising a
pol ypept i deSUBSTDITUTE SHEETHRUIE)28)herein: - L
represents a C-termnal Fas |igand noiety, conprising
the soluble extracellular fraction of a Fas |igand,
and - Hrepresents an N-ternmi nal hexamnerization
noi ety. According to the present invention, the |ligand
noi ety L includes the "full |ength" of the soluble
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