WO 02/ 094879 PCT/ EP02/ 05467 1 s Antibodi es specific for CD44v6 Techni cal
Field of the Invention The present invention belongs to the field of

oncol ogy.woOhe/p4srenti on relates to antibodies with 10 specifEregosweyuence
whi ch are specific for an epitope whiah is coded by the variant exon v6 of
the CD44 gene and to derivatives of said antibody. The invention al so
provi des nucleic acid nol ecules encoding said anti body proteins. The
invention furthernore pertains to nethods for producing said antibody

pr ot ei ns. j .%f‘ I i.des pharnmaceuti cal conpositions
conpri 3i né&wsgll)g&ge%ﬁ%o ;}@@gt@aé&gme invention furthernore i s concerned

with the use in the 15 manufacture of a nmedi canent for the treatnent of
cancer, Background Art Recently it has been shown that the expression of
vari ant s diechmealdiieldaafeheg Iyvemgpiont ei n CD44 is 20 necessary and sufficient
for causing so-call ed spontaneous netastatic behaviour of a non-

net astasi zing rat pancreatic adenocarcinoma cell line as well as a

non- met astigs hzds&g i ‘o | ' hert et al. 991) .. .
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subset ofcgép? B18e8¢ 206 te depativesnef seish antipadly afkes inyertiogeatesr prosidebpucleic acid

alternati Lk Gh G . Q ten exons, (vl-vl O, are
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di f f er ent poolabing atidongibo®e pectiasn TFhe alventickO26 #)T@i&s%haﬁhaoeutlc%Q%bnﬁegiﬂ&%n
et al., 1991). .The. variants differ in that different am no acid sequences

are i nser CYRPEYngG & ppthody Proteing fTherigvention farthsrmareais cprgernedfwitihtheprsotimitire,
Such vari gptse Gan : [0 VAL n_tumor cells as 30 well as in
human t unor ttﬁ?iassue&é?&?ﬁ&g@ﬁ?}&@l&%ﬁ%@%%%Wari ants in the course of
col orectal carcinogenesis has recently been investigated (Heider et al.,
1993 a). The expression of CD44 variants is absent in normal human col on
epi t hel i u#?"léﬂfa“ﬁﬂ@‘ta weak expression is detectable in the proliferating
cells of the crypts. In |later stages of the tunor progression, e.g. in
adenocar ci nonmas, all malignanci es express variants of CD44. Tissue

expr essi oReahtly étrhiaa beedMBoO2/ tIRABY Ox JrEskionRA/ZARMAS 6f the s&-@@%iy Reitl @44 gVel
has al so been shown in aggressi ve Non-Hodgki n | ynphomas ( oo%ggme1 et aé} FS
1993) .2 ExBRTE8Yappb apliclent firagausing pocsalied spomarsope cictdstagici behtvieurc ofiras aorpf

metast ati GoSReEAde (RUPanhatic adenocarcinoma cell line as well as a non-metastasizing rat

fibrosarcoma cell line (Giinthert ef al.,, 1991). While the smallest CD44 isoform, the standard
form CD44s (or CD44std), is ubiquitary expressed in different tissues including epithelial cells,
certain CD44 splice variants (CD44v, CD44var) are expressed only on a subset of epithelial
s cells. The CD44 variants are generated by alternative splicing in a way that the sequences of
ten exons (v1-v10) are completely excised in CD44s but can appear in the bigger variants in
different combinations (Screaton ef al., 1992; Tolg et al., 1993; Hofmann et al., 1991). The
variants differ in that different amino acid sequences are inserted at a certain site of the
extracellular part of the protein. Such variants can be detected in various human tumor cells as
s well as in human tumor tissue. So, the expression of CD44 variants in the course of colorectal
carcinogenesis has recently been investigated (Heider ef al., 1993 a). The expression of CD44
variants is absent in normal human colon epithelium, and only a weak expression is detectable
in the proliferating cells of the crypts. In later stages of the tumor progression, e.g. in

adenocarcinomas, all malignancies express variants of CD44. Tissue expression of variant



al., 1993). In an animal nodel, antibodi es against v6 specific epitopes
could prevent the ,0 settlenent of netastatic cells and the growth of

net ast asewo(0dei48ed et al., 1993). In col on carcinomas, V6PETMPEY6I46T
correlates with tunor progression (Welenga et al., 1993). In gastric
carci nomas, v6 expression is an inportant diagnostic marker to distinguish
tunors of the intestinal type fromthose of the diffuse type (Heider et
al., 1993b). In the latter two publications, v6 expression has been
determn S| t i al ific.epi-topes, 15 As 4v6 has
been §h0\j\enb Z‘Eﬁo&ﬂghigﬂtlét]}r‘g}[)pfrgla-‘c’gtazsso g%erég %%W%{tg ?%%%SS%% Ongh?%%l} %YHIPZ“’E%@@%%W
pattern enaghuses).tunors and normal tissues (Heider et al., 1995; Heider et
al., 1996), it has been subject to antibody-based di agnostic and

t herapeuti c approaches, (Heider et al., 1996; WD 95/33771; WD 97/21104).
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bettet than nouse antibodies, can still elicit an anti-chinmeric response
in humans (LoBuglio A. F., Wieeler R H., Trang J., Haynes A., Rogers K ,
Har vey EASBCD44nhds. bee@shaweltolbe artdmktragsaeihicd Mntifen (1880 Yavivbabie bipromivn
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by grafting the conplenentarity determ ning reglo

non- humaWOWaf3i3anhl;ev0egiziig4r.o human vari abl e regi ons and then joi ni ng

t hese "reshaped human" variable regi-ons to human constant regions
(Riechmann L., Cark M, Waldmann H. and Wnter G (1988) Reshapi ng human

) o Ok AN 848 1552535 S AT
bei ng detliavébey quickly raise a human anti-non-human response that reduces the efficacy of the
antibody in patients and impairs continued administration. To overcome that probem, concepts
of “humanising” non-human antibodies have been developed in the art. In the first approach,
»  bumanization of non-human antibodies has been tried to achieve by constructing non-
human/human chimeric antibodies, wherein the non-human variable regions are joined to
human constant regions (Boulianne G. L., Hozumi N. and Shulman, M .J. (1984) Production
of functional chimeric mouse/human antibody Nature 312: 643) The chimeric antibodies thus
generated retain the binding specificity and affinity of the original non-human antibody.
»  However, chimeric antibodies, although significantly better than mouse antibodies, can still
elicit an anti-chimeric response in humans (LoBuglio A. F., Wheeler R. H., Trang J., Haynes
A., Rogers K., Harvey E. B., Sun L., Ghrayeb J. and Khazaeli M. B. (1989) Mouse/human

chimeric monoclonal antibody in man: Kinetics and immune response. Proc. Natl. Acad. Sci.

86: 4220). This approach was later refined by further reducing the amount of non-human



"o from nouse anti bodies. Al though an anti body humani sed by CDR-grafting
may still be able to elicit sonme imune reactions, such as an

anti - al | owgpe/oss7an anti-i di otypi c response, as seen eveRCEEP02/6s6Ur al
human anti bodi es, the CDR-grafted antizbody will be significantly |ess

i mmunogeni ¢ than a nouse anti body thus enabling a nore prol onged treatnent
of patients. is However, it soon turned out that CDR-grafting al one did not
result in antibodies with sufficient binding affinity. CDR-grafted

anti bodi e rel ativel 00r. bi ndi.ng, charact eri.sti conpared, to
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et al, (1989)Proc. Natl. Aﬁl:]ad. chli. 86: 1%?29- 10033) . .25 Because of the
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for treatment of human cancer. 30 The probfem under the Presen

i nvent i oniaenagsnisrtban aimonse amtibodoibys enablinga groiré prodotteky treltetehiess fatiomer t i es
as conpared to the known CD44v6 specific anti bodies. Summary of the
i nventi on WD 02/094879 PCT/ EP02/ 05467 4 s The above-capti oned techni cal
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description. T ef ore-nenti oned di sa ges in the art are overco
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t he probl ens nentjoned, abovem}tﬁ&feﬂ‘ res,gné, i nventors have designed and to
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even supebindmgtafiinigpeenbtraghided ty be usafll mAhBRPAIThehdfbR) bitéhipis hANEbOASMARS S

g B BT e e el e o S e,
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developed that, in addition to CDR-~grafting, one to several amino acids in the humanized
framework region have to be retained as residues of rodent donor origin for retaining binding
affinity (Queen et al, (1989)Proc. Natl. Acad. Sci. 86: 10029-10033).
) :
Because of the high potential utility such antibodies could have in diagnosis and therapy, there
is a need of antibodies with improved properties which are suitable for treatment of human

cancer.

o The problem underlying the present invention was to provide an antibody with significantly

better properties as compared to the known CD44v6 specific antibodies.

Summary of the invention



speci fied sequence which are specific for an epitope which is coded by the
variant exon v6 of the CD44 gene and to derivatives of said antibody. The
i nvent i orwelogo943rovi des nucl ei c acid 20 nol ecul es encodi ngcsaird2/e33t7 body
proteins. The invention furthernore pgertains to nethods for producing said
anti body proteins. The invention al so provides pharnmaceutical conpositions
conprising said antibody proteins. The invention furthernore is concerned
with the use in the manufacture of a nedicament for the treatnent of

cancer. [ i pti o] [ e xanpple 1) Figure 1:
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Bl WA 2 af@msanddhe descriptiqn pfghepresend diventiotbut i ons of co-inj ected 1251 - and
1311-1 abel ed CD44v6-specific MAbs (10 gCG, 50 g) in HNX-OE
xenograft-bearing mce at 3 or 4 days p.i. Three groups of mce received
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tumor, Liv: liver, Spl: spleen, Kid: kidney, Hrt: heart, Stm stonach,
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comprising said antibody proteins. The invention furthermore is concerned with the use in the

manufacture of a medicament for the treatment of cancer.

25 Brief description of the figures

(see also example 1)

Figure 1: Evaluation of relative binding affinities tested in a competitive cell ELISA.
IC50: concentrations of cMAb and hMAbs at which binding of mMAb BIWA 1 to attached
5o A431 cells is reduced by 50%. IC50 values relative to BIWA 2 are indicated.

Figure 2. Biodistributions of co-injected '*’I- and *'I-labeled CD44v6-specific MAbs (10 uCi,
50 pg) in HNX-OE xenograft-bearing mice at 3 or 4 days p.i. Three groups of mice réceived
either (A) "*'I- U36 (black bars) and "I-BIWA 1 (hatched bars) (n=5), (B) *'T-BIWA 4 (black



WO 02/ 094879 PCT/ EP02/ 05467 6 s Disclosure of the preferred enbodi nents of
the invention Before the enbodi nents of the present invention it nust be
not ed t hawoag/omsed herein and in the appended cl ains, theczmrgubzan7 fornms

"a", "an", and "the" include plural meference unless the context clearly
di ctates otherwi se. Thus, for exanple, reference to "an anti body" i ncl udes
a 10 plurality of such antibodies, reference to the "cell"” is a reference

to one or nore cells and equivalents thereof known to those skilled in the

art, and ribsh - fi.n )t Rer w-S e hni c nek.scientific
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in connedtgidangedh the invention. Nothing herein is to be construed as an
adm ssion that the invention is not entitled to antedate such disclosure by
20 virtue of prior invention. The terns "antibody nolecul e” or "antibody
prot el " Rigaré 281 GRS efivae) e B Reafilibd HeD4FRISARE ChLAIU Ly AkYor

" Conpl enent ar i t%;, determ ni ng regi ons of a nonoclonal” antibody" "are
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surroundi ng the individual conplenentarity deternining regions. Franework
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Figure 5. Relationship between MAb dose administered and the maximum plasma BIWA 4

concentration observed following BIWA 4 intravenous infusion to 10 patients in Part A of the

25 study.



allelic variant, functional variant, glycosylation variant, fusion nolecule
or a chemcal derivative thereof. Both antibodies BIWAM and Bl WA 8

conpri se whemausiabl e regi on of the heavy chain as char aeCempParas4bn am no
acid sequence SEQ ID No. 1. 10 A "fragnent" according to the invention is a

shorter antibody nol ecule, i.e. any polypeptide subset, characterized in
that it is encoded by a shorter nucleic acid nol ecul e than disclosed
bel ow, however still retains its antibody binding activity. A "functional

variant” %m&h?ur bod gegge e'B#’e %&%g%l&@gﬁw#he invention is an anti body

1s ol €cul’e Wi € Y™ (either functional or

structural) that |s substantl ally simlar to the antibody nol ecul e

according to the invention, i.e. a substantially simlar substrate

speci fi ci tefeye the @nw@eems oftlne Psessattineengion fitraust ke noted timt e osedl hewin watin'the

aI so includes a n alleljc,va . functjonal variant”
"vari ant bgg%%degnclatlr%gt E@H@F Z?We ucted %“dagtg E’é e nypral Tefergnpecypless the

derivati vegntexBdlRhtAdicthidst btABRise! AltudMor e%atﬁrpl erefte Sl Y AfFod) HEYEsA

point mutations, one or several nucl eic aci d exchanges, de1 BT 3Hs OF

i nser t monslwelityref syeh Qetiteydads, aefereoceatd meemli'arsgaase;fenbﬁbeeto OﬁS 00mdreelld amds.

Said f | | bi_ol h
ant i body. SRR SRR R 1 st bbb e o s Pt Qg cafesacptbarompectll
| Mpr OV eNebatfaFlaidl oAt CRimAfidiickein héve the Bihd ARRindS aa[)ocg%oi@f uldWstood by

anti body nol ecul e according to the invention i1s a an

whi ch pos ﬁl§s€5fsorélnwcﬂkdblmﬁﬂe aaic to which ‘(hm mhexmohlhednng@ nAlthmtghsdﬂyLmbmbad and
that is :il mmLﬂ% q?trsaﬁ Ecﬁ cul e according to the

i nventi on & i‘fb t EHYa t pSgFogdp cﬁ% & &eRdeinghp grashcaer tosting .
The tefm cff%@bt'e@é?@hnv‘éﬁt'idna@ﬁe @fé&d'lﬂ&hé&egew zIrfdalg%@H%ls are Aty Abd-Bb! (ﬁ
variant" "a fuhctional vafiant variant’ based on t egeneratrve W éﬁ‘%l c
aci d code"publicatiohe mentibnede hereat iavesticor@diad Habiheby aefepuncantor the purpaei ant
due to the allelic v d’:l atlotﬂ differences in the two alleles in
hurans. SaletFTPEE Afdisclosig; Pc?%ﬁﬁ?sn Vergorst andymethgdplegies akighyare yersuier imghe
anti body t t e al on

W th an | Paraation BHCRhaRCh) Koidin Bt b R Rl KB g 50 %be
degener at icoestofed tdhengeindssian thatete imventiomisi mntenttled t® ah'i@ﬂatfeaeﬁbh tdiRlosdre by
certain am.no acid ma pbe encoded by several different nucleotide tripl ets.
Sai d VAri é(H?“q‘%P&PHnV O102/ 094879 PCT/ EPO2/ 05467 8 ret ai m ng its

bi ol ogi cal & tibe i act.i. t or
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mol ecul e" copsyddred ¢quevabent.i body nol ecul e according to the invention fused to

e.g.

"Complementarity determining regions of a monoclonal antibody" are understood to be those
amino acid sequences involved in specific antigen binding according to Kabat (Kabat E. A,
» WuT. T, Perry H. M., Gottesman K. S. and Foeller C. (1991) Sequences of Proteins of
Immunological Interest (5th Ed.). NIH Publication No. 91-3242. U.S. Department of Health
and Human Services, Public Health Service, National Institutes of Health, Bethesda, MD.) in
connection with Chothia and Lesk (Cﬁothia and Lesk (1987) J. Mol. Biol. 196:901-917).

so As used herein, the term "framework modifications" refers to the exchange, deletion or
addition of single or multiple amino acids in the variable regions surrounding the individual
complementarity determining regions. Framework modifications may have an impact on the

immunogenicity, producibility or binding specificity of an antibody protein,



reporter such as a radiolabel, a chem cal nolecule such as a toxin or a
fluorescent | abel or any other nolecule known in the art. ,0 As used

herei n, awOohemiscal derivative" according to the inventi orCrErPanozant i body
nol ecul e according to the inventionschem cally nodified or containing
additional chem cal noieties not normally being part of the nol ecule. Such
noi eties nmay inprove the nolecule's activity such as target destruction
(e.g. killing of tunor cells) or may inprove its solubility, absorption,

bi ol ogi c Lf . Life.etc, A molegul e.is,"substantially simlar? to

anot hgr ?#[1) E%ﬁ%“é nI{er g%%li B 0%@156%8%?@‘5"%@&%’ lescﬁlt?s(iogms’&gla}ym%t%iﬁﬁgé‘?n gtpﬁi‘?*’d’ﬁ’es
or bi ol oghalrbhs @fatdcydrizid by BkkSamiRb Q¥itldeguenb@hs H¥hedd SEO) ]?ﬁNBplfl%?%,sfr&n%nf" lar
activity, they are considered variants as that termis used hereineven if
the st r ulelip evasianbnBingtional hearipw] eglvdosylation nariaftoungon rmolkeulot drem, chemicdl t he

sequence ,0f 1 N0_aci esidues I ot tigal . 20 For ny uses of the
ant i bodi ag, @géoﬁ}?fef?é gB{ht %lgPﬁ%hW ‘ﬂd ]iqg\x}ée CPaBiE "5‘6 Vﬁ’g%%gﬁgéo% theest
possi bl eh@Ry icBeN aPbPARE zel ifamikP44d Geliensd 8BQUII .1 Theref ore in anot her

preferred enbodinent an anti body protein according to the inventionis a

Fab f:# agment (Fragnent antigen-binding = Fab). These CD44v6-specific

anti body ,protei ns according.to the invention consist of the variable,

regi ons é”iﬁagflﬁmchaeﬁc?ﬁr MENFOCHC APEHAT & ¢ eﬁé"Ptﬂb‘iﬁ%’t’H%le%{ﬂ‘fad@eﬁPy eelypeniide 25

region. Sibe&e cha¥ctBigzciahRs PYs HBHERSE adidBSt hltleic Gcl- mWie&he Feﬁa%a&igcc}oieﬁom
conventional antibodies, but simlar Fab fragnments may al so be produced in

t he meanbel¢wehdyevgestdkietainsatsgintiemstyiimyling actavitpt her preferred enbodi nent an
anti body,protein according . to the inventjon is  an F(ab')2 fragnent, which
may be p%gﬁvciﬁnﬂvaa B P %‘t‘gf"éyaﬁ UG E9POFEpS it the uvRRfiqgeisean antibody

engi neer inbRchBt WARA béss%s%eso%s Blotgical CadRly ﬁhé‘hﬂ{ntﬁﬁ&ﬁlg &n%{WQLr agngnt s

30 which consist only of the variable regiohs of the heavy of "t he
li ght chsubstatially. sififleste tharastibefyemoledult acasrding thrihgimritor, Freagngbitaiiiyabl e

= fragnent .. of “&’he vari apl.e art%. I n aﬁot er preferred embodinment an
CD44v 6- sPBHeT SYbstEate; BECHIC P Eletass Of Sheiswlstiats. (The Ty ofvnrtional sariantChlsan Fv
f ragment jpclgH&Ce, tﬂ:%% -f tsihaek .t } I ong] f the t

chai ns by ?ﬂsg”%ystei ﬁ{e;‘\él ”g?a%%g@ggﬁé@aﬁta C g?ﬁlgﬁ ‘%ﬁéﬂtﬁ’v” r@%ﬁﬁ?"'g gPe}éﬁgften
st abi | i séagendrativesmmtbicaatichgeelisr |, cheiMaD 2iDAMi8TS. REH FRORAORAGAriafd 8. d iialy t he
variabl e regions of the heavy and of the |light chain by a short peptide
fragient ST ghe 8F sevqsal BomoMEHRABS, LMeder set diuglsicy acid exphanges cletptions wrt hi s

1 TSI A S Ol DRSS O gl
si ngl e- ctwiant #wtill sethining isdzaolpkiea aofivisefuchamtantibetly Hindihehdtsitof att1bast iKbad
known f rc?rngvterrll going along with an improvement said biological activity.

A ,functional variant“ of the antibody molecule according to the invention is a antibody

»  molecule which possesses a biological activity (either functional or structural) that is
substantially similar to the antibody molecule according to the invention, i.e. a substantially
similar target molecule binding activity. The term ,functional variant also includes »2
fragment®, ,,an allelic variant“ , a functional variant“, , variant based on the degenerative nucleic
acid code” or , ,chemical derivatives®,

s An allelic variant is a variant due to the allelic variation, e.g. differences in the two alleles in
humans. Said variant is still retaining its biological activity such as antibody target binding
activity, at least in part or even going along with an improvement said biological activity.

A ,variant based on the degenerative of the genetic code® is a variant due to the fact that a

certain amino acid may be encoded by several different nucleotide triplets. Said variant is still



prior art are described in Huston et al. (1988, PNAS 16: 5879-5883).
Therefore, in another 10 preferred enbodi nent an CD44v6-specific anti body
protein awomeadd43g to the invention is a single-chain-Fv pCotEPONOUSTFY). In
recent years, various strategies havg been devel oped for preparing scFv as
a multimeric derivative. This is intended to lead, in particular, to
reconbi nant anti bodies with inproved pharnacokinetic and biodistribution
properties as well as with increased binding avidity. In 15 order to

achi eve r' of .t he scFv F as fusion er ei ns
oY e R bR T ot SR AL RA HiotFise R, b Rarnc spthyriel &8 (e
CH3 regi ﬁlang)fmtﬁfanirﬁ&ov&ﬁerﬁ@&h%l@%béla§t‘i\ﬁt§r0tUre (helix structures) such as
Leuci n-zi pper donmains. However ere aré also strategies in which the

i nt er act Aodusiet mekepule‘hmayHe vhe aﬂ@:odmsnaiéculdwceuﬁi\g tar the usedtibrofusedieo e.g. a

mul ti nerisation tri es Therefore in anather

pr ef er r etfP QFFBrosd‘Fﬁr@%g aa‘ﬂc’lﬁlﬁ?l }?aﬂﬁﬁﬂin&? E% F%Brf‘@uf’ﬁécqnhﬁéﬂtqr@ﬁyl s
an ®44v§m§pﬁglegdlgk§d@pme gnt i body fragnent By di abody the skilled
person neans a bival ent honodi meric scFv derivative (Hu et al., 1996, PNAS
16: 5879A58f36:) her¢inge asjoherieali d@vaﬁve{“ha:cbjdm@to the iaversiof\is 0| adtibddy inolebule 10
amno acids .leads to the form onodi ners in.which an inter-chain
VHI VL- supéPTdisost F diyeptigehenyp % %ﬁﬂ FaFaRtainng g iiioRal 6 @inicy) mpeieties not

st abi | i sgelnby 0
di abody- ant b%gélﬁ%k)gﬁg{fﬁfs?é z)éranﬂlehgugir ?xgreaggr I?‘(’%’(’: g}%ﬂ;;@gg glelgﬁr?@?g%rc ?@Fyoguc{l
(1994, &t tangdt ulestn®tioh A2 8- kARKAY of Iﬁymm oélbpdy ntalyemﬁ;kwd ed splabiEinn abeapord
bi val ent [019 nold}iﬂrqtprl c scFv derivative. It consists of a fusion protein
whi ch cofi® difefis. regi on of an i m‘runogl obulin, preferably IgG nost

f b ‘ F
Ui o o b nomoche B shfdiliPSiniiat | @lofth Ayelleri tofh, £RRDAGE il Soleafi ™
di sul phi dmilbr stlgases or bh&)g&dlahgam@g Thus, q:lr@wdem&xtat ywd aidiRmlds rpobse@ﬁ@rsnﬁ&lrl S

and not in, prokaryotes. |In_another qgr ef erred enbodi nent _an anti body
prot ei n ALVEY.dNeATE Sonfiderpdhvaantoas that tam spsad bersierven it thaishngw@yofane idfody

Found 1 nunSp oS LAl EERE B 16 JRE Sl of A Srifiled S A" O

PCT/ EPO2{demtdkall 10 s By triabody the skilled person neans a: trival ent

honot ri rrerl Cc scFv derivatjve (Kortt et al. 1997 Protein En%l neering 10:
423- 433)1 Orsam/ ¥es Pl the; WEO%?C@PW‘%O\M éﬁV@n‘F%édﬁ desirable |ty havg thesmallest
| i nker s skllle perso

al so be ednhgﬁdl?#@g cal‘:1T gﬁ#ﬁ?@ %&have 3“% Hr?f%rregr

tetraval embocﬁmérucdnu agitddyg @oRiatdordidg ftbOﬂﬁb Siﬁ\EmumT he anpid ﬁﬁgxhbﬁa@rég?nérﬁ
carried gnl%}gertl) %mdmg %ab) These CD44v6-specific antibody proteins according to the invention
consist of the variable regions of both chains which are held together by the adjacent constant
»s  region. These may be formed by protease digestion, e.g. with papain, from conventional
antibodies, but similar Fab fragments may also be produced in the mean time by genetic
engineering. In another preferred embodiment an antibody protein according to the invention is

an F(ab*)2 fragment, which may be prepared by proteolytic cleaving with pepsin.
Using genetic engineering methods it is possible to produce shortened antibody fragments
0 which consist only of the variable regions of the heavy (VH) and of the light chain (VL). These
are referred to as Fv fragments (Fragment variable = fragment of the variable part). In another
preferred embodiment an CD44v6-specific antibody molecule according to the invention is

such an Fv fragment. Since these Fv-fragments lack the covalent bonding of the two chains by

the cysteines of the constant chains, the Fv fragments are often stabilised. It is advantageous to



o or tetraneric coiled coil structures (Pack et al., 1993 Bi ot echnol ogy
11:, 1271-1277; Lovejoy et al. 1993 Science 259: 1288-1293; Pack et al.,
1995 J. ND.o2Bp4sre 246: 28-34). Therefore in a preferred echapornesas? an

anti body protein according to the ingention is an CD44v6-specific

mul timeri sed nol ecul e based on the abovenenti oned anti body fragnments and
may be, for exanple, a triabody, a tetraval ent m nianti body or a pentabody.
"5 1n a nore preferred enbodi nent, the invention relates to an anti body

i o 7 acit SecveighisTesiti oBhe By o Bl EhE e Sie TencooRoRe BEETE. Rg: of.
| n anot han BE6TRiAEHIGTBAMIRRTS ohil AAKCH LRNwhF) IQ%@? phRALARE 1P ined

mol ecul e conprising a “20 variable region o chal n as

char act ercorsistingyof Ve amhVhplisket by serpptide Bnlees. Al hititedy iproteiBOtHidking is Rndin
fragment, allelic variant, function variant, glycosyl ation variant,
fuston  FSPCERISCIATEY i) TRl ?a/*JaiC VbR G pLenA Y ithi® dipd dmewa fiem thed
herei n coppfi : j Leqi l4ic0 - hai defined in

o 1o ot ban e oo gt i AEn 5G] X0, Tais eI, T eRtbdr bl ¢ ne

i nventi omprefetret esbodinent am CDddg-spaifec ahtébodh eoreieh ackbrdifye td/ @id RRE@idneRi Hn
of the |i hf hai n consists of the anmino acids as characterized by the
amino  acl§esd@tet Broggn XD No. 2. In another preferred embodi ment, the

i nventi oy, neleat ?@arg,gﬁ%u?@{ﬂ@@g% hg{/ﬁl tﬁ%elllll (?evcéf&gp(i Igs) &gg%ngx%yvgagl % é‘;‘ﬁ ! %ch (r)]f

the Iight chain-as aracteri e amno acid

SEQ | D Naeritutive. dhisriagurernded tallbad, it pagidubif to fecofbinamaintitatiedRtith improved

gl ycosyl ation variant, fusion 30 nolecule or a chem cal derivative thereof.
Ant i body PBfRecgkiaglia, aids bigdishibutien praneaisscas wel 83 withhiacrepsgdtbinding avidigy. In
char agt er [y RR:Tal ' 3...ln another nore .

pr ef e}r;r eglr%é?nggdal{bnent ?R%Iﬂ@%ﬁqsﬁggﬁté ?gﬁgrse at Aecs@v'lt\&(;ergrp rg%atr?@%@w BEQIFIBS WHEh i n

the vari abilttmerégtiom domaihh & Heingltimetisaition denains iay®e, & Bethd8 MHIPreddSt ASIeG
characterized by the am no acid sequence of SEQ ID No. 3. WO 02/ 094879
PCT/ EP02PO521F cofd stauqiyre dhedixrérachsese spelepefeusin-gnpasdlomains, Hotwevem vleare iaon

rel ates ' : . ' he i nveption. conprising a
vari abl etafrgggf}%%gfg% Hioﬁpeﬁcﬂgiae\?@gﬂgﬁg?rggéég%%kggac eri Eeégnﬁﬁpﬁ‘fﬁgﬁa nﬁ‘ '_“’Cgtolrghe
sequence nastirdeisatied (d. g dBEGRi-and Nentabodléy). TRFBROHS iif Snothet HréfBREF ehBSIiRRNCdn
light chain as characterized by the am no acid sequence as defined in SE
I D Now 2 aBtibogdyfiralgheascording| tp dhe inventiondmen GRAdubisperdic dishadyrantibedyfresyeémt i on
vari ant, | | .e chem,ca derd vati v her eof . Anti bo
Bl WA4 conﬁﬁésb%sgy?ﬁéegg%rdi pe _{orel egal Srl])w&#en% ﬁgmﬂggwlc SHEY; aergggve (Hu et al., 1996,
PNAS 16: 5879-5883). The shortening of the Linker in an scFv molecule to 5- 10 amino acids
leads to the formation of homodimers in which an inter-chain VH/VL-superimposition takes
place. Diabodies may additionally be stabilised by the incorporation of disulphide bridges.
s Examples of diabody-antibody proteins from the prior art can be found in Perisic et al. (1994,
Structure 2: 1217-1226).
By minibody the skilled person means a bivalent, homodimeric scFv derivative. It consists of a
fusion protein which contains the CH3 region of an immunoglobulin, preferably IgG, most
preferably IgG1 as the dimerisation region which is connected to the scFv via a Hinge region
o (e.g also from IgGl) and a Linker region. The disulphide bridges in the Hinge region are
mostly formed in higher cells and not in prokaryotes. In another preferred embodiment an

antibody protein according to the invention is an CD44v6-specific minibody antibody fragment.

Examples of minibody-antibody proteins from the prior art can be found in Huy et al. (1996,
Cancer Res. 56: 3055-61).



characterized in am no acid sequence SEQ ID No. 1 and variable region of
the light chain as defined in amno acid sequence SEQ ID No. 2. In a nost
pr ef err edwombogisnent, the invention relates to an anti bodyCmxpezd4er
according to the invention wherein ihe variable region of the heavy chain
consists of the amno acids as ,s characterized by the am no acid sequence
of SEQID No. 1 and wherein the variable region of the |ight chain consists
of the am no acids as characterized by the am no acid sequence of SEQ ID

No. 2. | nat her, nore preferred enbodipent, the invention relates to an
ot i bbcly Brafiedy dn Scled GRRGh rireha. FIHOERL PUROESHRSI SFHACRYEe; UROFY o b on
of the hesyyp i &J;}%r t oKL : ] it u

defi ned ?n SE%@DEII%.&% ng&c%?rpéfiﬁz'i %’%Fva&ggééﬁgegﬁgﬂéggaﬁgﬂ%%?%ﬁ}%@ﬁagﬁ%ﬂg hai n
as char awitboutzadukbrysetihencabéaddo dlod fhrrmaomerfeemas. defined in SEQ ID No. 3 or a
fragment, allelic variagnt, functjonal variant, glycosylatjon variant,

f usi on ngp%élﬂﬁ B SR Wﬁ]eﬂfcbg? ?a‘ﬂié"i‘ri Wik FQféalﬁ’HéP’@@P%ib £s whigy heyapbi-cBinsiri ses
t he vari i i S ' tzed | n..an i g
sequenc e%g%%d%r%@lt\lrg&u% gﬁ% E{/J;%}i‘é%? g&?{e%anT%e?Btﬁ ﬁ@%?ég%ﬁl 1g ﬁg'i@lr? 8 argél 3 8% ggﬁg?'i ned
i n am nooatirdmsegusikdeobutidrdddPadk etlah, 4998 Bivtedimslogprief, anred2gniiasiejmynt

the inventi o | ates_to an anti bod | ecul e . accordin to the invention
wherei n Eik 13‘ 5%&’8%5 ?@gilg%&égg%;ﬁé“’%@gﬁylg%l-r]l\’[‘éloﬁﬁls%‘% 88-3the ani no aci ds

as char ' g (eIoe:Todl . . nd.wher ein
The vari anroreita prefertes TPt Sp3ERURRT Brctin rbidile Yo ok AU 54 3
char act e€CDAdb-kpecificemdtiinadsedanoleade bissed en dlhe SVemaftidrad Matibolly fraanRARtInar
preferred epbodi nent, the invention relates _to an anti body nol ecul e

conpri si A3y 88 10Lremples 2 tdghogh, pietrayrler @ugigntitedy ot apesigbetdby t he nucl ei c
acid sequence as defined in SEQID No. 4 or a fragnent, allelic variant,
functional variant, variant based on the degenerative nucleic acid code,
fusi on nid eendre pesferded: bbb dilentlehid iabtntion fetagdsenf arBeaitibodi trhdlewile fhEleiPihe VO
02/ 094879 PCT/ EP02/ Q5467 12 5 and BIWA 8 conprise the variable region of

t he heavyAriehigiTRgian of kbs heavacheiaronpists @€ 1ty amingi agidswscrherseterigrby theNoming. | n
anot her Kk diment, the invention relates to an anti body

nol ecul emm%g?qggrﬁfe%?égﬁlgjrrﬁ%bpe region of the heavy chain is encoded by the
nucl ei ¢ Bramtize prdacal asbotinenethd fventibRrélkteM@o ad antibody'msReIIBbmPFiGhE LT €d
enbodi nent, the invention relates to an antibody nol ecul e conprising a

vari abl evaebliedagion of fike ighfnehagmas phassrtesized biyythe haninn etidisequeniel as defiredde as

defi ned SEQ%IODZ or a fragment, allelic variant, functional variant, glycosylation variant, fusion

molecule or a chemical derivative thereof. Antibody BIWA4 as used herein comprises the

variable region of the light chain as defined in amino acid sequence SEQ ID No. 2.

In another more preferred embodiment, the invention relates to an antibody molecule wherein
s the variable region of the light chain consists of the amino acids as characterized by the amino

acid sequence of SEQ ID No. 2.

In another preferred embodiment, the invention relates to an antibody molecule comprising a

variable region of the light chain as characterized by the amino acid sequence as defined in

SEQ ID No. 3 or a fragment, allelic variant, functional variant, glycosylation variant, fusion
s molecule or a chemical derivative thereof. Antibody BIWA 8 comprises the variable region of

the light chain as characterized in amino acid sequence SEQ ID No. 3.

In another more preferred embodiment, the invention relates to an antibody molecule wherein

the variable region of the light chain consists of the amino acids as characterized by the amino

acid sequence of SEQ ID No. 3.



No. 5 or a fragnment, allelic variant, functional variant, variant based on
t he degenerative nucleic acid code, fusion nolecule or a chem cal

deri vati weotoes4sed . Anti body BI WA as used herein conpri PEI/RPhBOMAT i abl e
region of the light chain as defined ih nucleic acid sequence SEQ t5 ID
No. 5. In another nore preferred enbodi nent, the invention relates to an
anti body nol ecule wherein the variable region of the light chainis
encoded by the nucleic acid sequence as defined in SEQ ID No. 5. 1In

anot he ef Srhogi , pvent t o] ant.iLbady | ecul e
conpriiiﬁ%lgﬁ&%gdvarla@%%ﬁggggggﬁgbgﬁhghkﬁgﬂ%ﬁéﬁaﬁﬁm%nggg@daﬂ§%@ enﬁﬁ%ﬁ%ic
aci d sequamorligstodihb imedtiomcdpiising a Naiabl regio of (RN chaid hethagact@ideany .,
functional variant, variant based on the degenerative nucleic acid code,
fusi on molheEmiR afid sequrage asefipre inSEQ VB Neyek ansk compising acwerighlovsegon of light

. . . \ . o i
mochel o aolltfad GARBed fkfkRho b8 sbiiibe SRR SOQTRENGLS 568G tabment,
enbodi mendllelit hearjaft efintiidhal eladib@s dlfcosylaidt ivaasht, TNGE UhSleMdETR B chdifical

vari abl e regi gn of the ILght chain is encoded by the nucleic acid sequence
as defd neferivatigetheread Weotibely BEWAocemprises rthe piedtide regior vl heavy, chiie as

conpr 1 si neeEieRrEa P afhoBitd A9 ATRERS ¥hNG e R Gl ol highf et
aci d sequdsfined asartiab iabiddedrn&ESEQDPDNGo. 4 and conprising a variable region

of the light chain encoded by the nucleic acid sequence as defined in SEQ
| D No. 5 M2 mostpigfenad embodimpitcthevimyentipn relatemtoranamtivodyanslanils accardiagto thased

on the de rat ] ugl ei c. aci d code, ..f usion lecule o chemi cal

deri vat i vlg%]ﬁgr%e%k{&ﬂﬁt | o‘é"g&‘a@r"vﬁ&“’&‘o%ﬂf% @Wh a{?a??nﬁﬁfseo’f é%i BRIy apiffy as
heavy MO @RiR04849 bg@;y 02 405 461endBoSSENADNGS] ShPHRGER the $4idblb &gﬁh%fc
acid sequence SEQ ID No. 4 and variable region of the light chain as

defi ned ithe figltl dicin coopists o& theangeo SEd aTchmctGized hy theaintier acid s¢quenef eff SEQ
enbodi ne 1\Ithﬁz invention relates to an anti body nol ecule according to to
the invention fherein the variabl e region of the heavy chain is encoded by

the nucl elinC andfiéd nfR6 URBREed@SeriRfdin&d, ithe IERNBh Natatcd ﬁf“in"‘@ﬁfb%id? ﬁlB%cule

vari abl e region of the light chain is 10 encoded by the nucleic”aci
sequence #8SOéTs tectlie inveSiED qomprisings:, variableregihe of therheayyr efasr asechaemboitedbnt |

compr et ne AT PR BB R ADT R Eon Bt s yoahl resion o the

light chain as characterized by the amino acid sequence as defined in SEQ ID No. 3 or a

fragment, allelic variant, functional variant, glycosylation variant, fusion molecule or a chemical
derivative thereof. Antibody BIWAS8 comprises the variable region of the heavy chain as
characterized in amino acid sequence SEQ ID No. 1 and variable region of the light chain as
»s  defined in amino acid sequence SEQ ID No. 3.
In another most preferred embodiment, the invention relates to an antibody molecule according
to the invention wherein the variable region of the heavy chain consists of the amino acids as
characterized by the amino acid sequence of SEQ ID No. 1 and wherein the variable region of
the light chain consists of the amino acids as characterized by the amino acid sequence of SEQ
0 1D No. 3.
In another preferred embodiment, the invention relates to an antibody molecule comprising a
variable region of the heavy chain encoded by the nucleic acid sequence as defined in SEQ ID
No. 4 or a fragment, allelic variant, functional variant, variant based on the degenerative

nucleic acid code, fusion molecule or a chemical derivative thereof Both antibodies BIWA4



nucl eic acid sequence as defined in SEQ ID No. 4 and conprising a variable
region of the light chain encoded by the nucleic acid sequence as defined
in SEQ | DVvBm2/os8oe a fragnent, allelic is variant, functi @calEPosi4ent ,

vari ant based on the degenerative nuckeic acid code, fusion nolecule or a
chem cal derivative thereof. Antibody BlIWA8 conprises the variable region
of the heavy <chain as characterized in nucleic acid sequence SEQ I D No, 4
and variable region of the light <chain as defined in nucleic acid sequence

SEQ I D _No. h ferred di ' I, I
o an ant B8 VP RRlPESe MRCiaulhg St Br BB ER e Akl i Rusosekb) o

regi on of sthiRnéeS®QY IDNGG.1 i s encoded by the nucleic acid sequence as
defined in SEQ ID No. 4 and wherein the variable region of the |light chain
i s encoddd apsthereoreutleired smbddissyu dirisvergiodatlates do ian aBilfy dyindleculébwhdiein
gener ate humani sed CD44v6- speci fic. anti bad roteins. the disclosed puc|eic
2ot seqiineRiedfaegon ot BERy i ¥ sreael t Bs BilFieapbiranece saidshned i
bi ol ogy naBIpgdsNkngwn in  2S the art. The variable regions of the antibody
proteins of the present invention are typically linked to at |east a
portion ofln enghé¢mprefeogt ehibodment bt anventromgieltes(tbcn, artippdy alolegule hainpeibing a
human immnangI obul i?”,{'é H&J n.const ant, regi on Cg{gquences can be isol ated
in accor dAACPIRGEID Qhdhe Ighiothmpsnseded etemugleicacid sequerce s dsfinathincdr@ 4D

but prefengblsyof i Z efik); : ¢ PLA,
87/02671) . Hence%gélgérﬂt’i g%jeél;? ‘Ea?’%{‘%ifﬁ‘ﬁg?ﬁt agﬁ?tgvtvgﬁ%?tgé\asﬁ%;?ﬂ 1?:%n eg?%er%ﬁe or
only a pomtélein agfl colle, fosios trardcuteeyi ocheascal degvatise theegofeXhiitaidy BIMEL4 b ased

bi ndi ng t t he CD44v6 ant.igen. . Th hoi ce qof the type and extent of the
const ant ﬁ@rﬁino‘i?“a’é‘ﬁ%% §V6ﬁab9?/\}?§f9‘?e§téer]é%’tt8bam ahdefinsAdn ppelerc agidseawaer SEQ
fixatign gnnanti body dependent cellular toxicity are desired, and on the
desi red pharnmacol ogi cal properties of the anti body protein. The anti body WO
02/ 094879 IPETERPOR® P&Erred 4mbsdipient, dieninedntivheelutey € bl ankibidy Imdlatpiec@hérginbe

a tetramer, consj.sting of .t | i ght, chai n/f heavy chain pairs, but may al so
be di neri &e ‘fa.“g‘?le E‘%ﬁﬁ‘g] %’f{thﬁggla}rm n|ig f}ﬁ?dﬁ‘f{kﬁ %FH@%!W asiseaugnse ps defingd inSEQp
or Fv fragment. Therefore, in a further enbodinent the invention rel ates
to anti body proteins according to the 10 invention, characterised in that
t hey havelmanahdrgiveferred giubodieent) thegivanioandlates waranadkiBodiemvlecule RampPrikiggiaon,
each j oi ned. a humgn cgonstant region. |n particular, the variable region
of the | VEHDRCRGION Qs [aR B SOt e RHAK AShiaience ee debredan SHOID
vari abl e §g0igo8r 9ffrd e Wy ol t -4 const ant
Fagi on. O e Rl iefent PANNe VG SRRoh? it Rafhull YR BRTHE dhagyaie
chai ns ar eudtis acal abde biusioh ombleeule xqres tchemical derivative thereof Antibody BIWA 8

comprises the variable region of the light chain as characterized in nucleic acid sequence SEQ
ID No. 6.
25
In another more preferred embodiment, the invention relates to an antibody molecule wherein
the variable region of the light chain is encoded by the nucleic acid sequence as defined in SEQ
ID No. 6.
In another more preferred embodiment, the invention relates to an antibody molecule
5o according to the invention comprising a variable region of the heavy chain encoded by the
nucleic acid sequence as defined in SEQ ID No. 4 and comprising a variable region of the light
chain encoded by the nucleic acid sequence as defined in SEQ ID No. 5 or a fragment, allelic
variant, functional variant, variant based on the degenerative nucleic acid code, fusion molecule

or a chemical derivative thereof. Antibody BIWA4 comprises the variable region of the heavy



15 Humani zation of the variable region of a nurine anti body may be achieved
enpl oyi ng nethods known in the art. EP 0239400 di scl oses grafting of the
CDRs of awoueiops7vari able region into the framework of aPommen2/ez:sT abl e
region. WO 90/07861 di scl oses net hodss of reshaping a CDR-grafted vari able
region by introducing additional framework nodifications. WO 92/11018

di scl oses net hods of produci ng humani zed | g conbi ni ng donor CDRs with an 20
acceptor franmework that has a high honology to the donor franmework. WO

92/ 05274 , discl.oses 1t he. preparation of f r k tated. anti bodies

star Ui ng PR PRl iahiclsigrid Seemersre B IDgNo of nd wiriable vemion ot gt o
humani ZaéHaQﬂasQieﬁH&an%cl@E%ﬁ's%&@énc@SE@E’ﬁN%.ss.are EP 0368684; EP 0438310;
WO 92/ 07075, or WD 92/22653. | n another preferred enbodi nent, the invention

rel at es Inoanatheantasbprefernes embodiencat ¢l idivengion oelatgs fo dnhmntibodsemblieonle according
characteyi se%@i.n t hat each of said var,iable region of the |light chain and

said vao Wpihe Myegtigh wherepthepraghle frgipn of 4y Beevy shaia ds eagodeq by dhaaiclels a
human co j r i i DV ion
ol at es Ay ST} 15 No SRk e VaRO Sl bt e hEnd Ry, 0
humane coerebder by thginacieiofacithequeanghis ddfinbdin SEQIDMNmIS. kappa constant regi on.
30 In anpther,_nore preferred enbodi nent, the invention relates to an
ant i bod;ﬁonp PBRLEPH mare graiergd erpbadiaentn e ipvsationrelatasntas gind aptihedh weleselant
region o i { S | Q4. 02/,094879
PCT/ EPOZ%CSEE%H#]E%@S& ?Jg grcr%gg) ngf?&gedgrésr%%n{e‘ié%défggg ch%g r ?@%%é%%dédﬁo a@‘)e/
chai n asnurheic aid esquesd dsyefifiel inSBEQIANC 4 and gumpdsing®h vaRMld BgNa. of thangtor
the light chain aqs cglaracteri zed by the amino, acid sequence of SE%‘;‘ED No.
deq betpe ntyRledic

8 or as TR P Hircleiaackhiaqengeiag delaaiin EQID Hm § o A agme

anot her | : | ‘o i rding.to the
venti orirgt faioRISAR IR Al Gle REthIRNE o BEERRAL K GOmbReye
sequenc eoras clakefita @drivativebRredd Ahbddy. BIWARGospiRsithd Ngriadld ﬂe?iibh oFB¢ Read§
characterized hy the am no acid sequence_as defined in SEQID No. 8 or a

fragment chag) 354 tacteairechintnuciimesd enmarnseatEQAD, Noy| 4 awskyarablegngivaraf dbe light
fusion mirﬁéﬁ%eﬁn&fin%HSIQI%%ﬁ%ClegengIé §Egﬂm&h§r eof . Anti body Bl WA conpri ses

t he heavy chain as aracterl no acid sequence SEQ ID No. 7 and

vari abl elnragitenmobt frbfrred efbodient) tisinveleibh fsted 10 AMANEIBoBCnGlcE@E UBEH;EnSEQ
ID No. 8. Is. In a nost preferred enmbodi ment, the invention relates to an
ant i BodytoriBe ngnidomwhereid the veripblenkegionrpfehe heayywheinds encotled hp sheynuseid acid

conet 5 bk B SR B N B AR Py APt . S eaange ©
encoded by the nucleic acid sequence as defined in SEQ ID No. 6.
To generate humanised CD44v6-specific antibody proteins the disclosed nucleic acid
sequences were expressed (see infra and examples) by molecular biology methods known in
25 the art.
The variable regions of the antibody proteins of the present invention are typically linked to at
least a portion of the immunoglobulin constant region (Fc), typically that of a human
immunoglobulin. Human constant region DNA sequences can be isolated in accordance with
well-known procedures from a variety of human cells, but preferably immortalized B cells (see
0 Kabat et al.,, supra, and WO 87/02671). Hence the antibody proteins of the invention may
contain all or only a portion of the constant region as long as they exhibit specific binding to
the CD44v6 antigen. The choice of the type and extent of the constant region depends on

whether effector functions like complement fixation or antibody dependent cellular toxicity are

desired, and on the desired pharmacological properties of the antibody protein. The antibody



characterized by the am no acid sequence of SEQ ID No. 8. Antibody Bl WAM
consists of the sequences as disclosed in amno acid sequence SEQ ID No. 7
(heavy chaiprop/oswsd ami no acid 20 sequence SEQ I D No. 8 (| i got/Ephzdias7 Bl WAL
is a CDR-grafted anti body without framework nodifications. Surprisingly,
this anti body has, despite |ower binding affinity, superior therapeutic
efficacy, better biodistribution and tunor uptake over the

framewor k-nut ated anti body BIWA8 (see exanple). It is a humani sed version
of anti body A VFF- =BI WAl ) ... nent | oned above, having the ¢onpl] enentary

det er ni’ni Rg(’t?lﬁé)ff %ﬁ%l(néf?mi%%%ﬁypﬁéﬁyngﬁﬁé?tmr coBsiste; ¢ JHKp Ngbk chaan/neavy chain
conpl et el yg; n : tiant 1 N f ore an
ant | body SFTySrt bl BN e KitnereD o RIBRERANRNL EPAGVT i paiE ek AT EY
However, fagmetnt. has no nurine framework residues to optinise antigen
binding, it has a significanty |ower antigen binding affinity as its
parent anti body VFF-18, and therefore would not have been regarded as a
good candk r j o . been f.ound .t hat
30 51 wa, aenr ah ub e BRI o B HenBR HRRRL 6Takiboll oPAPEEPIRY I e

bi odi stri ventam, ahatatterimed inpthatkhey ihave  wariabi@kiphgcliain SegRer a@l a WerisHld Geavy
humani sed versions of VFF-18 with higher binding affinitity. Another

i npor t ant S EEGTe 5aCH jongd ta d humsaycoRrE dggien JcRaTHewky, the vakieble megien pHthe

def T neq 1 (SRR BB o ATy AR AR bRl BB A AL AR Bl &
li ght chaicheimsvasjainad terd medabgaiine- latdmmnecéglos eqthen temas coptimadgions BEQ

ID No. 9 ar a _férgg}gent, alleljc variant, functional variant, glycosylation
vari ant, FUEEBANEHSE A bepw chaing geedlavatpbls (odhe g&erther eof . Anti body Bl WAS

. .A . . - Cd S D
o7 And varranra e sl (ABRR AR bot AP Bl eT GAMROE b
sequence Bk I the art9EP,023D40disEl6des REiR 6Le EDRAMEMurind DRiabRM@BohGfto
relates tg an anti boc}y nmol ecul e accor di Q\%gto the invention wherein the
heavy chafl Boprark ol hume wrabls reios VIR Q0risad discloseimisthod of seshaing aci d
aeids s conapanet, Dl 3RL S ShBod e BHisfIC AredRR hbflarsns WO

acids as ~characterize M No_ aci

Ant i body B2ANNGISc dizslosdsSmefholif@f fFedaaC Bsmaszdl BE lcomBiideNd&H "CDRS I With an
sequence SEQ ID No. 7 (heavy chain) and am no acid is sequence SEQ I D No.
(1'i ght® chagcaptor grapsavark tha §r Bigh epraplegyb delythey domof feamework WO 92/05274

AN . . D A rHem 4initv th
i wad (oelbBses SR prebRialiaR O AR Il SR BBt R ot p rieaninady
chain as Pacledediobyirt lferéieed filfte@€d BumSRLHRAGT WikrineBRbAJRINGE antBodiadLey Ephe

|l i ght chain as characterized by the nucleic acid
0368684; EP 0438310; WO 92/07075, or WO 92/22653.

In another preferred embodiment, the invention relates to an antibody molecule according to
2 the invention characterised in that each of said variable region of the light chain and said
variable region of the heavy chain region is separately joined to a human constant region.
In another more preferred embodiment, the invention relates to an antibody molecule
. according to the invention, wherein said human constant region of the light chain is a human
kappa constant region.
%  In another more preferred embodiment, the invention relates to an antibody protein according
to the invention, wherein said human constant region of the heavy chain is a human IgGl

constant region.



sequence of SEQ ID No. 11 or as characterized by the nucleic acid sequence
of SEQ ID No. 20 12. Said sequences include non-transl ated sequences and

t he | eadewolequsmce as cloned in vector pAD CW 1/ pAD- CWCIEPOTbasef or e,
anot her inportant enbodi ment is an anis body nol ecul e according to the
invention conprising a heavy chain as encoded by the nucleic acid sequence
as defined in SEQID No. 10 and conprising a light chain as characterized
by the nucleic acid sequence as defined in 25 SEQ ID No. 11 or a fragnent,
allelic variant, functiaonal, vari ant. riant based on the degenerative,
nuct ef ¢ adrieteale i maiisy SoipRing Y hihicbaR o8 Pioterons Whdiecmino acid
Ant i body BiudAée 60 i g dASaAUY 1 iHR; I I
sequence SEQ | D No. g@gﬁ% ’/hénari a%?ggg?g?gﬁéo@%ﬁgﬁ%d%mg%ﬁl&%@gn *5dad
by nucl ei ©f SEQIRgueaces GEQctebzédbby the antimo acidesuepeef SEQEID dobodi nent, t he
invention.rel ate hta an anti b@d nol ecul e accor dilng&lto the, 30 invention
wherein t éluﬁe%{\‘fé CHEPATAY &R gipl #h@nfiRdy enplegle pegrgdingntce thsr Insewdiqnp
No. 10 ardmphsrel ot : gt lei i ce
of SEQ 1 D ppgh ek Rt xRl izkd b anror id auBiee oF il SRI18
accor diengNco 7tand dompeising @rlight oimin 8$ nbpracedived\by thé aininoaik fepdad Ryddihed in

| ei I defi in SEQ ID No. 10 and i Si | i ght
Chai n as S TS & ue Byeimat alidiccr it it oReeragaeniaen WRASEEHD WO
02/ 094879 ofShicPB2h Kkl vl thotéor® gngg%aéﬁﬁfm% cfthirRbd he! RS Nhain as

functional variant, variant based on nerative ‘nucléeic ac C

f usi on nokkaradterized in aoieniddbeqiendieVSEQUD Nbe7 and vAibldRgionBIMAS ligkothain &eS

t he heavydciggqidn as.encoded by gu&l eic acid sequence SEQ ID No. 10 and

vari abl e  9FRRddR amnoacid seagprce SEQIY N8 #ncoded by nucl eic acid sequence SEQ

I D No. 12 I : ' ' | l.ates .0 an

anti oy ol St BRAE b SRR, BEIRAGERR akr o AT HRB RoERUSRES TR firms | <

encoded binvemtomwhtreincthabealysehainestesisfof SEQamBoNRidslf chandtenzed 8) hd Blino
the nucleic acid sequence of SEQ ID No. 12.

light chain.is encodﬁg lé\; : : . : .
Pref er r ed 26 Se@iege &hOELR MNo. domst Pdersip theclisht shain chasisis 96 temesitedrdids ashe

nucl ei ¢ agg : I ) the | . K as.

character ?’%%%Ctgr;q/éyfi ﬁ’gqﬁeu %’P_an |§ch1 8<'f110|£8l[1\9150 & (Jﬁ’ g eS %gﬁ% ?\I OSEQA'HS%. lﬂlﬁAﬁ ongsts of the
char act er sapendey a hitsclosel @i miac iadidsequeice SBIY ISR, [Ny cthaird) aha- andd cid
sequences i ncl ud he | eader sequence as cloned in vector NSKGlval .

Therefzbre,seqélﬁ%‘fengﬁ L0 thighb psanli BEWA4 is adpDRraraftrsogntibede sitheutaftaneworig
to the in .0 C : - i c y  he cleic acid
sequence }6@'& g%ngdogf{ﬁﬁﬂé%@]}g DaRg%Y%%&QEH& g’cgi%s r%{és ?O%geqagﬁdﬁ’ﬁt ¥n S{gerior

char act er theeapebtic effeatyy degterc bivdisttitirian emdetuasor dghtalRe Bvirnthe FetndvidRGnuthddor

a fragnment, _allelic variant, functional variant, variant based on the
antibody BIWAS (see example). It is a humanised version of antibody VFF-18 (=BIWA1)

mentioned above, having the compleméntary determining regions of the murine monoclonal
»s  antibody VFF-18 in a completely human framework, and human constant regions. It is
therefore an antibody of very low immunogenicity in man, which is a favorable trait. However,
as it has no murine framework residues to optimise antigen binding, it has a significanty lower
antigen binding affinity as its parent antibody VFF-18, and therefore would not have been
regarded as a good candidate for a therapeutic drug. Unexpectedly, it has been found that
s BIWAA4, despite its poor binding affinity, has a very favorable biodistribution and tumor uptake
in vivo, making it superior to other humanised versions of VFF-18 with higher binding
affinitity.
Another important embodiment is an antibody molecule according to the invention comprising

a heavy chain as characterized by the amino acid sequence as defined in SEQ ID No. 7 and



20 degenerative nucleic acid code, fusion nolecule or a chem cal derivative
thereof. Antibody BIWA conprises the heavy chain as encoded by nucleic
acid sequwpee/08B@® I D No. 13 and variable region of the | iPghtEPONGi467 as
encoded by nucl eic acid sequence SEQd D No. 14. In a nost preferred

enbodi nent, the invention relates to an anti body nol ecul e according to the
i nvention wherein the heavy chain is encoded by the nucleic acid sequence
of SEQ ID No. 13 25 and wherein the light chain is encoded by the nucleic

id Of S .. 14. Angtheyr inport, nbodi i s_al i bod
ol ecl o CaRBREH a B chetna® chrsie P oY o ATEs A Y aavBae S ek SE @ IDded by
the nucl eigt PARAEMEEUIRAE Qardeint IBAENAH VatianEQcBsNRionkriand ﬁ;s%(rjﬁgﬁegﬂélg brd

| ight chain as characterized bfl the nuclei ¢ "aci'd sequencé as in SEQ
ID No. ehengealdlefivatiyeethereofi| Amgibody BEWASH tomprises theohelvy \chain amtcharaatetiaat in

based on_the degenerati uc] eic acid cade, .fusion | ecule or a |
cheni cal *48&P a&?ﬁ??e\%ellcﬁéﬁ\'ﬁ&)is Iﬁ«?‘lﬂ Hydyrriablgaesion ghe légg‘ts cg‘}‘i‘é ahdefipgd dy aminoa s
encoded Byid BatfleRéLSEQ T 196€gence SEQ I D No. 13 and variable region of the

light chain as encoded by nucleic acid sequence SEQ I D No. 15. WO 02/094879
PCT/ EP02 05 me7t pre@rred embadimest, tiwriefantior delatebdimaentibodyt meletule @odording tetiat €s

to an anti baqd | ecul e, according to the invention wherein the heavy chain
i s encodédf e'ﬁy%‘t ‘fr‘frgerﬁlﬂlcﬁ‘% illﬁavé’c‘flﬁlnsgﬁlﬁ‘_é‘ﬁég tb? QO arOES?SI\E?. charactezizer i dhe ﬁli%/‘lll'{ohe
l'i ght chadi sé(?leﬁE@inSEQbID N8 i GnereBCid 18 9léﬁﬁﬁ%oR{%st?%@tl#elD%xﬁ@bC%:?ds Apst

preferred is the antibody protein conprising the heavy and arnas
encoded bheradierized byl emmoi adidsequence of SEQSEINoDINANtitdly KoV A8 $6A4I&H 6L the

includes _the | eader sequence as ¢l oned #0 in vector NSKGlval. Therefore,
anot her Fi9YRISPS iaﬁﬁﬁﬂié Ne3BAaRidreaence SEChID BiRiy therwt ehain) 2ed aimeing gcido
the jnvetl SEOPD ]G @ a (SO0t el enc: he nucleic
acid }squéglﬁglgﬁas def ;Nr?é% ?ﬁm;@@r III) DBMA%% %r a %{%&ﬁlﬁgﬁ@tﬁ %arg%vy?r t,
f unct i onadodifigaticnst Thiv antitdy hbesedficint higher tietigneffinty than BIW 2l Gedsiathptade,
fusion ngl ecul.e or .a chem cal derjvative thereof. Antibody IS Bl WA4

conpri sggre?‘ﬂ’éedh%r&vﬁs%ﬁami’ng‘fﬁ CRIsHIZaechrany ehaipyam grdoded bicthe mustpiencid SEQ
| D No. t el e b : ' ' relates.to al

ant i bodyge?flll)l?r{ecguffegg?cg?(}? acr)fgli(!t3 gdq%l ﬁ)gbt H? rlll eﬁﬁ%{rll tll%hée}{ra}e/ai%gewtz§£ bﬁetb\e/wu%eéc PFGht

chai n i ssegnewded IBQ MMN® Ul @ @ chatactesieglipnte mitleRRQd £qudte oESEJ H No.
sequence_jis eémodi ng the gnti re anti body BIWA4. 20 The antibody proteins of
the ihvelti i SPUENERs Bolnde moy-tepdated iseduesets aush thealeadsr seguanke raa pbarteid cin

agents t%cg&?twlw_mlaherefore, in a further aspect, the invention

relates to antibo
Therefore, another important embodiment is an antibody molecule according to the invention

comprising a heavy chain as encoded by the nucleic acid sequence as defined in SEQ ID No.

10 and comprising a light chain as characterized by the nucleic acid sequence as defined in
s SEQ ID No. 11 or a fragment, allelic variant, functional variant, variant based on the

degenerative nucleic acid code, fusion molecule or a chemical derivative thereof Antibody

BIWA4 comprises the heavy chain as encoded by nucleic acid sequence SEQ ID No. 10 and

variable region of the light chain as encoded by nucleic acid sequence SEQ ID No. 11.

In a most preferred embodiment, the invention relates to an antibody molecule according to the
s  invention wherein the heavy chain is encoded by the nucleic acid sequence of SEQ ID No. 10

and wherein the light chain is encoded by the nucleic acid sequence of SEQ ID No. 11.

Another important embodiment is an antibody molecule according to the invention comprising

a heavy chain as encoded by the nucleic acid sequence as defined in SEQ ID No. 10 and

comprising a light chain as characterized by the nucleic acid sequence ‘as defined in SEQ ID



proteins according to the invention, wherein said antibody protein is
conjugated to a therapeutic agent. O the many therapeutic agents known in
the art, wbaerpapsm i c agents selected 2.5 fromthe group c@®oIIEPD2/ORY6DS
radi oi sot opes, toxins, toxoids, inflammatogenic agents, enzynes, antisense
nol ecul es, peptides, cytokines, and chenot herapeutic agents are preferred.
Anmong the radioi sotopes, gamma, beta and al pha-em tting radi oi sotopes nmay
be used as a therapeutic agent. B-emtting radioi sotopes are preferred as

t her apeut radi oi sot opes. . 186Rheni u .188Rheni um . 1311 odi ne and 90Yttrium
have béenLr\gOro_ efff f‘qé) ang@%ﬁ"arillie@%l"%rﬂar% ﬂ%’étf‘?ﬂa? AR VARG Sever st Hisedegegerative
achi eve | qgalkiczgdd i dddadratdm :Mélﬂled%%t& Lt@xhﬂnﬂ:'al QbriHRive HhRRor ofis E@rﬁsum

Therefore, radioisotopes selected fromthe group consisting o
188Rheni urepmpBdsalié heavarvtain B ¥htodednbyamelghandid sefjuanteySPQEDENoeto agd variable

t her apeuti c .agepts .conjugated to. the anti body proteins of the invention.
For exarrplr‘é%m‘?BEé’f’ Il}ghtr‘{]%ﬂ'%&? GH‘FOrﬁiﬁfl&’Bﬂugleé'ﬁldagﬁﬁ‘Feﬂﬁ?igEQme@- 1Zvention, a
nmethod a [ ' : .

PeT] P02 GR4aT ™ 15ttt IO Epon 1R, B B oM R A g sa 5 o,
i s an ant ilbediopwhereinthabeavydihaig it endoded b niwemidednacitseende SSEQ ID No. 10

t herapeutic,agent is._a therapeutic le)lg nt selected fromthe group

consi st i ngHVere the dghtshaia is ?Wﬁ?%,yﬁﬁiﬁ‘?h&a%lrs@q‘éﬁﬂﬁgéf ak@ 1D No. 12.

chemot her apgutb& AIGRL S&nti@bcﬁ%{ goﬂPﬁéiﬁ’% hfd .h@i&e 2irP s LG RUCHE Ble HOMEALILD
is an antibody protein according to the inv ntion, hereln-said

t her apeut isequegenof ISEQ IDKKNG. 18 dréorathiel lghdychpinode chariiterized! bynkiey nGebie cdcr

, 0 fromthe%%roup f MMAG.3 (US 5082930 A, EP 0247866 Bl (page 2 |lines 55-56
- page 3 ISpgHEaCe 0HSNY ID\Mes A epascharssteszad &y thennucisic agid aequengs off $QdDsNo.

018655 B1-{ pgs- ey nchlERFEh s SEhiPho B AR Sedon MOAH" o por at ed

by ref er effthereforb carfotitemithpertakt esdodinkdnd isesrsaraibedpmole@lile@BordinkSohNifventida - »

Re\PI SNQO~N131IWVA4 OF ONBIWVA 4 NIliN MG ONN XO
comprising a heavy chain as encoded by the nucleic acid sequence as defined in SEQ ID No.

13 and comprising a light chain as characterized by the nucleic acid sequence as defined in
SEQ ID No. 14 or a fragment, allelic variant, functional variant, variant based on the
2 degenerative nucleic acid code, fusion molecule or a chemical derivative thereof. Antibody
BIWA4 comprises the heavy chain as encoded by nucleic acid sequence SEQ ID No. 13 and
variable region of the light chain as encoded by nucleic acid sequence SEQ ID No. 14.
In a most preferred embodiment, the invention relates to an antibody molecule according to the
invention wherein the heavy chain is encoded by the nucleic acid sequence of SEQ ID No. 13
s and wherein the light chain is encoded by the nucleic acid sequence of SEQ ID No. 14.
Another important embodiment is an antibody molecule according to the invention comprising
a heavy chain as encoded by the nucleic acid sequence as defined in SEQ ID No. 13 and
comprising a light chain as characterized by the nucleic acid sequence as defined in SEQ ID
No. 15 or a fragment, allelic variant, functional variant, variant based on the degenerative
o nucleic acid code, fusion molecule or a chemical derivative thereof Antibody BIWAS
comprises the heavy chain as encoded by nucleic acid sequence SEQ ID No. 13 and variable

region of the light chain as encoded by nucleic acid sequence SEQ ID No. 15.



SRNOSS NBIWA 4 O Phenthioate MA&-GABA A nore preferred aspect of
the present invention is an antibody protein according to the invention,
wher ei n swod2d8rapeuti c agent is linked to the anti body pcatEroziossa MAG 2
GABA. A nore preferred aspect of theigpresent invention is an anti body
protein according to the 20 invention, wherein said radioisotope is a
B-emtting radi oi sotope. A nore preferred aspect of the present invention
is an antibody protein according to the invention, wherein said

radi oi sotgpe is selected fromthe group consisting of 18fi Rhenium_
' "Rheni’u m?'P a MogHPTRETEeA Frdodtnent, thy MpeTiion delptes feat enfibadpmetecele agenadipe da dhet

i nventi on;jvendsh Rt teln: { 0, i hyent i ei
o d radi o SaRa B ERNE nPLR el iR B By i o QU G DR
further aapboherin thbéighrshsiris encodediby the npeleicaiciisselgenad bf SRYIDANOL1SI NS
according_to the invention, characterised in that they are | abell ed. Such

an CD44v6Mgseerefereed igpkg antidody prasei gompnisiegeherisavy ansl light shdin ag ensadechby the
det ect i : ; 0 Vi b L0 i, V] A | abel i
o 1 ned_adbdlels 36 S HAE, BREEQIB 0 16 B8 SR inbllad 8 eafhs spditfite agioned

i ndi rest imvdceor NSKGUedfli ned as a marker that cannot be detected by itself
but needs _a further directly detectable 10 nmarker specific for the indirect

mar ker . PrEFERradanosas) kghly imperiant | embegimens i aoecantibody moteculdeatceordingl o the

mar kers.. d i f. de abl r.ker a _detectabl e marker
sel ect ed V?%Eréj{] E%Ajgé%ﬁﬁ)\é?éeﬁﬁ é{’ﬁ? rlllégto%ﬁag’% f‘? ég‘?&gy& ?her 3‘6‘?‘3? &gifofpguence as
di goxygenidefinedrigl SEQUD Nol $6 P8 fragriértef Lleli€ fariaht) YonctidndTRaBa BiGht e ASR AR
of the present invention is an antibody protein according to the 1s

i nvent i ondegenarative apelsiscrcit codeatusion molqcalsedn @ dhemispledgrivetier thedbof s Attieody
anti body ej [ di to the i,nventiaon erein said | abel i
det ect abl g%ﬁgorn?pc@?%gw%?‘@' %\déﬁgg? fli ?Ssentcﬂge% ?‘Hh) acly, PFEIERSY Sfc(zc;ﬁ&l\r?rg

to the inyenti on, wherein the detectable marker is a detectabl e nmarker

selected fromthe group consisting of enzynes, dyes, radioisotopes,
di goxygenimha mestpreieoed gmbadiment, e inegnpien relates tchan gtibsdnmolemnie atdonding &b dices

ey ar o DYRfG P BRERAY BB MGy oo Rl R 8] Sfenetout ™
agents, expecsattiysdqadicRiisaicamas thednBirédibbaphewiuom the state of the art.
For .
The antibody proteins of the invention provide a highly specific tool for targeting therapeutic
agents to the CD44v6 antigen. Therefore, in a further aspect, the invention relates to antibody
proteins according to the invention, wherein said antibody protein is conjugated to a
therapeutic agent. Of the many therapeutic agents known in the art, therapeutic agents selected
s from the group consisting of radioisotopes, toxins, toxoids, inflammatogenic agents, enzymes,
antisense molecules, peptides, cytokines, and chemotherapeutic agents are preferred. Among
the radioisotopes, gamma, beta and alpha-emitting radioisotopes may be used as a therapeutic
agent. B-emitting radioisotopes are preferred as therapeutic radioisotopes. *Rhenium,
188 Rhenium, *'Todine and *Yttrium have been proven to be particularly useful B-emitting
»  isotopes to achieve localized irradiation and destruction of malignant tumor cells, Therefore,
radioisotopes selected from the group consisting of "*Rhenium, **Rhenium, ®Todine and
*Yttrium are particularly preferred as therapeutic agents conjugated to the antibody proteins
of the invention. For example, for the radioiodination of an antibody of the invention, a method

as disclosed in WO 93/05804 may be employed.



practising the invention ganma-emtting i sotopes are nore preferred. Mst
preferred is 125lodine. Therefore, a nore preferred aspect of the present

i nvent i orwD92amsant i body protein to the 25 invention conjpagatrezioi4e7 an

i mgeabl e agent. A nore preferred agpect of the present invention is an
anti body protein according to the invention, wherein the inageable agent is
a radioisotope. A nore preferred aspect of the present invention is an
anti body protein according to the invention, wherein said radioisotope is

a y-enlgﬁ{ng rad|0| . A pgre preferred .aspect of the present

i nvert i orffs? BiRT eame a;ﬁsﬁﬁ%?g&ﬁ pé%@ﬁfr Hysgiopds ?‘h%“tibﬁ% REQteiR, acerdingta tb%u

30 r adi GhratioRCwharehZddd IREIRNO  Sent iRl BoBPANRT IRM: 3SRALE Rim 'hE HOGRED!
invention is an anti body proteln conjugate to a ad|0|so ope as ri bed
above, woesiging dfivediaisttopesdioxprsptosbids hErs- chp@}inﬂiohelactmempéwom‘geﬁﬂ‘som about
0.5 to apout 15 '/ng, or f%Pnlabout 0.5 to about 14 nCi/nmg, preferably
about 14 GUAB RISleEed @Trpcbef tRppIEseBatyetion 1§ apaiitbodn m@emngccomg & dbe y
about 1 I

nes /g, DnfRE el B Rl TR iPEACR ARG erfiobdl Bhoblh oI ifer Joibdled

phar mac dtinm dad grooprpfisiAG-8 (US 08228 MANEP B04 28t6 B)DCbagaQClﬂlé:dSSLQ6 chagés hnes
i nventiaon a)g har maceut.i cal Ig acceptable carrier exci pi ent.
phar macdatd ’aM%@ #cE8F V2 8193 eA, dh 08374 Bl éﬁ%&l 6I116§ﬂ 86{490))/ aaéclﬁﬁzabl e

conpoun Dighyi ncr ase the

absorpti g# @ﬁﬁu ?ei@&é’?ﬁ%é%i%%%ﬁ% !E(i; %1%8 %6 ]39 o i 4qes 3% r%%‘ﬁ?at or.
Such phmbmlmmﬂaietm@e@x@ptaaéﬂlgueﬁammends lncl ude, for exanpl e,

car bohydrat es, such as glucose, sucrose or dextrans, antioxidants, such as
ascor bi db eg@ﬂ@‘%"ro@a@tlﬁgﬂﬁéﬁéﬁ fell@wsit i ng agents, | ow nol ecul ar wei ght
proteins or other stabilizers or 15 excipients (see also e.g. Remngton's
Phar maceutical Sciences (1990), 18th ed. Mack Publ., Easton). One skilled
in the art would know that the choice of a pharmaceutically acceptable
carrier, including a physiologically acceptabl e conpound, depends, for
exanple, on the route of adnim#svfation df the conposition. In an ani nal
or human body, it can prove aift ageous to apply the pharmaceutical 20
conpositions as descri bed aboyeRrw n intravenous or other route, e.g.
systemically, locally or topitally to the tissue or organ of interest,
dependi ng on the type apd origi n ojy-thewdissease or problemtreated, e.g. a

tunor. For examgl e, ra—‘é’ystemc no&®e of action | wWent di fferent
organs or organ ?ﬁ“(\en% are in neesksof trea 8, ﬂj;mn e.g. systemc
aut oi nmune < N o S;%\
N—BIWA 4
o Phenthioate
MAG2-GABA

A more preferred aspect of the present invention is an antibody protein according to the
invention, wherein said therapeutic agent is linked to the antibody protein via MAG-2 GABA.
A more preferred aspect of the present invention is an antibody protein according to the
2  invention, wherein said radioisotope is a B-emitting radioisotope.

A more preferred aspect of the present invention is an antibody protein according to the
invention, wherein said radioisotope is selected from the group consisting of *Rhenium,
15 Rhenium, *'Todine and **Yittrium.

A more preferred aspect of the present invention is an antibody protein according to the

s invention, wherein said radioisotope is ***Rhenium.



di seases, or allergies, or transplantations of foreign organs or tissues,
or tunors that are diffuse 25 or difficult to localise. A local node of
acti on wowbd2bssconsi dered when only | ocal manifestati on®CofEPORERbAStI C Or
i mrunol ogi ¢ action are expected, such2@s, for exanple local tunors. The
pharmaceuti cal conpositions conprising antibody proteins of the present
invention nmay be applied by different routes of application known to the
expert, notably int ravenous injection or 30 di rect injection into target

tissue 0 t ntravascul ar.
intr am§Jscu ﬁlrmé? na? aarterl aﬁr%&eln{r)\tl}vgkgﬁ @’h f 0o poc!lyoprq FRS APeRading toothees
are pref einvestionA chirtéterisedcial th@npby 6@t laodled. a@u@@a@tmqb@@p&u@q%e@le@%ﬁwdy

i ntracut aneously, i nt racardially, intralobally, intranmedullarly,

i nt rapul md¥eIYS o5 the logplisatien ?nd/ﬂr éatediigarofithe @%é@ntlgﬁnlw \tnfrean@’dr in vivo. A
(connecti , er i thel.ia ndi ng.on. t he
desired dgaf%gltlls ggﬁgeﬁdd Seafnlhgr?( i @3&1@% g?/\ﬁrﬁ)‘%g'dgéf% §C h&#% 1re§t2m °f e

t reat ment defiedravacaidtket dhat AAHAI WY ERROBY itk&NBuiTBEIDS fﬁﬁﬂ%rndusetcﬁi]} %@te@&ﬁfe or
several tines, also intermttently, for 1nstance on a daily bas

severab daEyEker vﬁ@éﬁﬁc der fhntindiregtn enarler. Brdfersede rlﬂbeboﬁmgasctlcmgr ther mpermang are

t abl t | t f
The 10 alrrroRE S ErCR R i B0 R PP ey ratkays dbrRiBmathycrelestate,
physi ol ogfieal th¢ @668RbAMNiRg TRLIh&, %%su'[rhdwéotoﬁéli d?écﬁ‘:g i) Gn Hﬁﬁp?é hBsuse

sol ution for parenteral infection or infusion, aqueou sétoni ¢ sol uti ons,
such as epkgfersesll i ne or correspondl ng plasna prot ein solutions are readily

| abl Th h t t | yl t
o ary oV BB B R RH] et BeP e ASERUER BAAPEHCG RIAGHnS o0 o | 'gasﬁ@es
sol utien Riveaidnl h’hé?ﬁftéﬁs%d‘iﬁﬁ*laﬂ-ﬁ ¥ DB8edS Medrk Ip?ef&‘?&ijistth@&ﬁlboﬁ% ?rotﬁﬁ a@cé?dfn

parts. The fi nal preparation of the antibody conpositions e prese
i nvent i ontcathe ipeaten, achetein siidjabeltis adetectablesnaken Algembresirefortsy is thie xhtitghdy
purified an h a sterile

bodi di h
physi ol ogPré);I”ilSa ge g%tcgi’g?}g i ﬁﬁtg’ﬁt B‘ﬁ‘elretr‘]% ¥ O{]‘ch eSHRHEE e At deteckibler marksin

carrier SM@&M&&&! fg caslshiih %P@nzgﬁ'n r A8fhio5Pdl Um
bisulfite, EDTA). %‘heggm)unltgof the an o%{{/%léggpfbgg%%’%%& on ?%9
nat ure of At fsthgi 9@1&@@ of| thecpresent lmeanhemtrsl,atesttmeaammjdyepfoekmea@forcang nakee'

anti body which i ed .in _the pharnmacepti cal corrp05|t|on according to
the i f¢entVEH R e aﬁ%%éx&waﬁﬂfﬁfﬁ conjpeate than prageall %Bgiﬂt bétlﬁééﬂaaetﬁ 50

ng/ n perm?a%@éﬂl@aa RS, ngi'e%faﬁﬂ; aBhi¥isdd 9%/ i %ﬁll@?%orﬁoth 'iﬁaef %aq}o\f 10

ng/ n2 to about al'so prefe to a and
nost pr ef pragtising alhmunveﬁﬁorrrganﬁla%mhm@yzsswpémme anere. pvéfeﬁz@d dest p;freifeﬁiéﬂeid is
an anti bogjgi R otei n dose of about 50 ng/nR2 body
odine.
Therefore, a more preferred aspect of the present invention is an antibody protein to the
s invention conjugated to an imageable agent. A more preferred aspect of the present invention
is an antibody protein according to the invention, wherein the imageable agent is a
radioisotope. A more preferred aspect of the present invention is an antibody protein according
to the invention, wherein said radioisotope is a y-emitting radioisotope. A more preferred
aspect of the present invention is an antibody protein according to the invention, wherein said
s radioisotope is '*1.
Therefore, a more preferred aspect of the present invention is an antibody protein conjugated

to a radioisotope as described above, wherein the antibody protein has specific activity of from

about 0.5 to about 15 mCi/mg, or from about 0.5 to about 14 mCi/mg, preferably about 1 to



surface area. The dose of radioactivity applied to the patient per

adm ni stration has to be high enough to be effective, but nust be bel ow
t he dose wormR948g0 t oxi city (DLT). For pharmaceutical conpPeIHPODOR6T
conprising radi ol abel ed anti bodi es, e?yg. with 186Rhenium the nmaximally
tolerated 30 dose (MID) has to be determ ned which nmust not be exceeded in
therapeutic settings. Application of radiol abel ed anti body to cancer
patients nay then be carried out by repeated (nonthly or weekly)

i ntraveno i N, O, i ks b he D (Se . | t et

- (160a) ot TR Re Brofbbio Bty 38 b EhiGtis Epd st Rfufide g hongiins
preferredor gengimdlilng.at weekly intervals; however, radiol abelled materials
shoul d be adm nistered at |onger intervals, WO 02/094879 PCT/ EP02/ 05467 23
5 i.e., 4Arathge@refersgshembogiment oflthe presepy inveatien apar pharMhaesuticali campositipn
choose, h A -di vide the administratiqgn i,nto t r nor .

app + cat | AR b ot AP BCRE MyPh anf Pt BageiBeth afSebfble goriss s

ot her prededigiedti ned interval ranging, e.g. from1l day to 1 week.
Furthernore, the applied radioactivity dose will be in accordance with the
gui del # ned pharmageaticallyaicosptable cayeineea contdie physiblogicaliyvaccgptatds eompounds that

Thus. ¢ he tein i atempiey T, SEPIEE B 20 5kAvash S SGsATIRE Gt ML, efogapate Febeplor
conposi ti ggonmkC atakdkt L& HnBBulkfdy ERLEN physmsgi@mbéaeegt@&@'doﬁg;_o\eﬁ&shinclude, for

186Rheni um "' Rhentum  99-Technetium 131l 0di he, or 90Yttrium nost

pr ef er abl gxamhe|cedbghydrates, 186h aRightossnsutrosder dpptanedantipgidantpaducknk akcoriia,
20, 30, 40...50 or. 60 nCi preferably 50 i/n2. In a preferred, ..

enbodi menfid t%eg?‘iltﬁ@iﬂ?f’i B%Qa%@lga?gﬁgtst 20"5 “ﬂﬁ%ﬁuﬂ’gc‘@?}g tc%fpt%%‘bgﬁﬁ 8tabiliggie (&i n
the dase efcisiaitdl (sté alsd o RERILRA’ PR i ' ' LLOP S
MID, prefer a%l y go r?(j%?é rr% . Thi g@s@%diggﬁg?l%fsﬁég;%gng???i’ ggtq %ﬁ’gﬂ?«%(? 12%1%1.,
st udi es aEasgten). One skilled imthsl @t Wdutdokiw Fragtier cledceadfso phamacahiaslivasesptablal
conposi tion .accoi L ng t%ft he .i&arch\é/(enti 0 1corIBri si.ng an nti body protein
conj ugat eFTE> Pudfes LpEee! cﬁcﬁ?pr’i%’effso PRUNAN Jenenls, fon exampls, ipadthe mowts,
wher ei n _t headihistRN P &nfpdiARnspeci fic activity of fromabout 0.5 to
about 15 nGi/ng, or 20 from'about 0.5 to about 14 nGC/ng, preferably about
1 to abouin 20 aBnilngy hwnehebady, yit adaouprové ddvastbgedus Ston@pplpythe apithrmastical
preferabl%/ 2 tc%. 6 nﬁ/n&gﬁ%r 1 to.3nCi/ng. Preferred also is a

phar met eutYERISTOBHPOLGSEITRAT 2DOXe Vigi Mg 2y SRS 9T IR PR, & 8niystienrsally.decally or
ant i body ' IsHAAS : i Of HHE ' i ti as
ot ned sba B MR oFirkagk A ShARE LR P A1 beh W heUREEL S
aqueous spioblemotreaed,péigoh thmom &boekardple,0a s¥&temiromods, ofandioatis adesired when

concentra?ti'iiggn of fromabout 0.5 to gbout 2.0 ng/m . A preferred enbodi nent
i s a phar VHEEHt P3N OB AHHY; DiStSASATE 3R desr Of FeriMment AY éheigo AYSteE taegimmune

diseases, or allergies, or transplantations of foreign organs or tissues, or tumors that are diffuse

s or difficult to localise. A local mode of action would be considered when only local
manifestations of neoplastic or immunologic action are expected, such as, for exafnple local
tumors.

The pharmaceutical compositions comprising antibody proteins of the present invention may be
applied by different routes of application known to the expert, notably intravenous injection or

5o direct injection into térget tissues. For systemic application, the intravenous, intravascular,
intramuscular, intraarterial, intraperitoneal, oral, or intrathecal routes are preferred. A more
local application can be effected subcutaneously, intracutaneously, intracardially, intralobally,
intramedullarly, intrapulmonarily or directly in or near the tissue to be treated (connective-,

bone-, muscle-, nerve-, epithelial tissue). Depending on the desired duration and effectiveness



conprising one or nore radioprotectants selected fromthe group of ascorbic
acid, gentisic acid, reductic acid, erythrorbic acid, p-am nobenzoic acid,
4- hydr oxyWwenzo94s7aci d, nicotinic acid, nicotinam de, PCT/EP02/05467

2- 5-di hydroxy- 1, 4- benzenedi sul foni ¢ agi d, povidone, inositol, and/or 30
citrate. Preferred is a pharmaceutical conposition according to the

i nvention, wherein the radioprotectant is ascorbic acid. Another preferred
enbodi ment is a pharmaceutical composition according to the invention,

wher ei n saj ntibody protein co i ses an anti body nol ecul e selected from
the gr 6up°%g163‘f938§?fg92 a‘?"&ﬁ*?%ﬁ%%/"@fgﬁ%ofnpoﬂmgs 4 ?{’Sc?ﬂ‘?mﬁﬁ?@é (ANEE 9BseyeAalor
Bl WA8 as @3¢ laldoqhkefHipiestty, fiHiffardcl oh@ARAG Bhy oY weelR b i
conpri si ng theal radieoprot e)}(’:t ant %scgrbi C gc?éé. OArSigvtePu@r %sf eferrerdﬂéltgggg?dn%lnt
of the prédgkerintidosaged.i on is the use of an anti body protein according to
the invention in the manufacture of a nedi cament for treatnment of cancer.
In a preferred enbodi nent the present invention relates to the use of

anti body ppoL&l [ j [ Qn] r tic
agent as SoSpRPRIFALE!Mikrhfpdal Db RoRARL YR Aifb Pl RERL,
di sease asgpicatkimdiesdribed mbdeg tirndxper andyhusskabwadnisahblel physiologicayp he&RpRble
and | eukeni gs. A necessary precondition for such diseases is the expression
of CD44v6Ster fong Ko BieR#ingo2 ARV IRuHSA L SoBRion o paweateral injertiomer mfisipr.ed
tor 1) The,lbEtddRiM I t ial el AR5 j t.. |

col orecta q eheaof and ngg%%gc%%ﬁgr?g g’gﬁeg ov%érsﬁ(glﬁwgsggieﬁl%%edfé&) irT'llllagfls &i n,
endomet ri sdadilyaseailable, The gthagndcautical esmpoAG@B| mayp be résehtC adgbph@ates Al @iyn;
2) Bone and soft-tissue sarconas: Osteogsarconm,, chondrosarcona,

fi br osar cBIFRArAUARY, MFEintantherennstifitat WER prlgienn( inierpble selubing slirastboheforesyse

1 br osar BRI MHAHErePRUS e Plelselugiag ol .
eukory as o TEIERRARELEE et i) (s oPerpeT TN B BrebprplR oRE antbody

ast r ocyt osmsposithing nsfns ; présentvesefithel heMpeparkd AoP hgectibar irﬁs’r’ditﬁﬁbf)gférfdéi&@%%e
states assogiated with solid tupors include, but are not limte to:
col or ect aMeaghpefiedsibadias accerding tquthg invansien withra fstile phpsielogichlla eccapidblee ck

cancer, O I I adder. cancer ancreati c cancer
ond et actpudt thet el BRSESricrh e BARKERwn RO Gl oBRRS B and ARARER i STHE
use of analawiln)deltrgseodiuth BiagfedEDIANO the invention wherein said cancer

is selected fromthe group consisting of colorectal cancer, non-snall cell
| ung cancéhe ampurisqf the arithody Beplipdadrpendscon thermeture o therdisease dn cenger [patignts,

cancer, b{h%ddgﬁﬁef%(é%rf’a ‘naked’ antibody which is comprised in the pharmaceutical composition

according to the invention may be between 0.1 and 100 mg/m? preferably between 5 and 50
mg/m” per application, preferably 10 mg/m” to about 40 mg/m?, preferably 10 mg/m? to about
30 mg/m”, also preferably 20 mg/m” to about 30 mg/m?, and most preferably about 25 mg/m>
s body surface area. Also most preferred is an antibody protein- dose of about 50 mg/m? body
surface area.
The dose of radioactivity applied to the patient per administration has to be high enough to be
effective, but must be below the dose limiting toxicity (DLT). For pharmaceutical
compositions comprising radiolabeled antibodies, e.g. with "**Rhenium, the maximally tolerated
0  dose (MTD) has to be determined which must not be exceeded in therapeutic settings.
Application of radiolabeled antibody to cancer patients may then be carried out by repeated
(monthly or weekly) intravenous infusion of a dose which is below the MTD (See e. g. Welt et
al. (1994) J. Clin. Oncol. 12: 1193-1203). Multiple administrations are preferred, generally at

weekly intervals; however, radiolabelled materials should be administered at longer intervals,



pancreatic cancer and netastatic cancers of the brain. 30 Preferably also
is the use of an anti body protein according to the invention as defined
supra i n wohe/osmnuf act ure of a medi canment for treatnment offCramrore46Wherein
t he amount of antibody protein per application is between 0.1 and 100

ng/ n2, preferably between 5 and 50 ng/n2, preferably 10 ng/n2 to about 40
ng/ n2, preferably 10 ng/nR2 to about 30 ng/nR, also WO 02/094879

PCT/ EPO2/ 05467 25 s preferably 20 ng/n2 to about 30 ng/nk, and nost

f er abl t_25 mu/n? bad f . t d |
Dhtt boty Lrotern e dPal menutble {2l RenSapi, Hkcutmeaty o dionsyen oo
is the usgivie the adMiniRAHAYN RABHRIN oFf R G5IREIIR, FhiAdhe) ﬁ@%ﬁ@%d%@&%%ﬂ?& to

the invention as defined supra in the manufacture of & nedicanen
t r eat ment eash othencasrat somp ethsi pradhiermingd barvilvangingl ese fiper 1 daniorli weekat i on i s

bet 3 d 75 i/ ‘bod A 10 BSA). Pref d i.s the,
of o ant PHOHgmBRofE FFPLh WAL 1% i deqr S8 RN crty the g deligpsaygined:
i nvent i onp@swdes baRtaISHRAibibth i dBRIPE a6 hikierafbn @vﬂggéiit)ﬁaﬂzsmﬁo L 74 hghfrent

of cancer, wheréin the antibody protein according e Invention I's
r adi ol :abebbdydsunfatct ate@ORIPLYi Tiys, the@Roent ofyadBfatitbed artiiodmin 18 pledinaesiitiosl

90VYttriu and. nost preferably .is l.abelled wt 186Rhend.um . I n t. anot her
preferr eg]c%'%%gioﬂeﬁcgfﬁ’ég itﬂ};g%tWﬁ’imP%l gr@%ga@% ll't;l’r?ge s8th ?ﬁ ’ eni‘g’“»a%l/s? o,
protein conpigaditch 'O1Rd2dE PYIRhAP S REHRESAEII 1heuddGitl ““Igfbﬁdu?x{‘ 1§%e 9 46(@?2

supra in the manufacture of a nedicament for” treatnent of cancer,
to anti botly adpssient & 1@, 2@030, 3Q, 5@y &D MG/ BY prefetably? SOMAEYmpr Bf ar peferrddo
nCi / nR. Thig |.S _ext.ensivel Xé&xenpl ified in clinical , studies as set qut_ in

exanpl es STpeligentpofherayntign selaiss ffQ anharmacgutigal gpmpeNtios, giepsinthe; dpse of said
conj ugat e 0] S0t ' : MED ' pi .
supra in gdﬁﬁe&anglrllicfﬁg%ﬁ??g ag?&zﬁ%gﬂ; g%éﬁglﬁ%ﬁ%&o?%t reat’n’geré?&%l#l}pc%gﬁ@g?@' \?ﬁgr 8in
t he anti bedynspreltexemplifies! is phnicdlistudiestas wéttopt of exfamplesaltot 0.5 to about 15
nCi / ng, % frgmabout 0.5 to about 14 nCi/ng, preferably about 1 to about
10 nGi / ngtr RS IS, 2apfsgmacepitica] CORRPSIoN ASCORINS 4 dheridtentione Camprsipe 2nt o
6 nCi/ng : 101 @ ref i . ; i rotein
conj ugateq ook Breteflci nlaict 8 EHAAAbREatrAp M, Bive Mo B B R

supra in whereimethe kathadyeprofeimhaegiecificrativifyost fr6:2aboBNO.5ab BBIMCET mCIMRLErRI N
sai d antiBody or aptibody derivative is_in an_aqueous sol ution at |?H of

f r om dboutoH albﬁl_‘t %B(S‘Blfb‘ﬂ%t 14raCimg aprefsrrbbnabont iLda abputy FomCilBgupreferably ebaout
2.0 mg/ M g (IS 9&@?&1@%@%&@@{&&%&@&??6%&%?6} hed3Acikapcer treatment,
y p Img to erTn

wherein an anti bo otei n accor vention’i s adm ni stered
once to sBrefrmi dlsamis at ghasmadendtali ebuglosition rezeokdirdOtd hiss @fknticiRcompidihd ady

protein SSA’L&)%&}II \Iélegtginbéogﬁlfga'}eg t%?gd?disochgg g,(%%fdi;[lgu rtrgrthé: (iarlvlegtic:/nl 2s El?fslaned supra,
wherein said antibody or antibody derivative is in an aqueous solution at pH of from about 7 to
25 about 8, and at a concentration of from about 0.5 to about 2.0 mg/ml.
A preférred embodiment is a pharmaceutical composition according to the invention, further
comprising one or more radioprotectants selected from the group of ascorbic acid, gentisic
acid, reductic acid, erythrorbic acid, p-aminobenzoic acid, 4-hydroxybenzoic acid, nicotinic
acid, nicotinamide, 2-5-dihydroxy-1,4-benzenedisulfonic acid, povidone, inositol, and/or
0 citrate.
Preferred is a pharmaceutical composition according to the invention, wherein the
radioprotectant is ascorbic acid.

Another preferred embodiment is a pharmaceutical composition according to the invention,

wherein said antibody protein comprises an antibody molecule selected from the group of



t herapeutic agent linked to the antibody protein and the therapeutic
success is nonitored. Said antibody protein may be present as

naked/ unmvoiokioeg7ant i body protein, nodified anti body proPeTrEPOFRIh7 as e. g.
fusion protein, or antibody protein gonjugated to a therapeutic agent,

whi ch conprises contacting the tunor with an effective anount of said

anti bodi es. The net hod WO 02/ 094879 PCT/ EP02/ 05467 26 5 of treating tunors
as descri bed above may be effective in vitro or in vivo. Cancer is any
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body surface are |o1abeIIed ant i body,
preferablly | aHemb@goiatit hlahgr&ﬁﬁbﬂli{dﬂgqnlﬁﬁﬁhﬁmﬂdiﬂgkﬁl@m?ﬁ@h@ﬁhé Uikerhks! odi ne,
or 90Yttrium_ nost preferably | abel l'ed with 186R henium to be applied to
a patien? i s ?LIGUTOQ@O espnal typnors; Pegphespl nerye tipmorsy pefasytoniay, BelananGisi n2. I n a
preferre% ‘mé Ehe invention relates to a nethod of treatnent,
wherein 30 the radi ofna el | ed anti body as- descri bed above is admi ni ster ed to
a patient suffering from cancer, wherein the dose of said radiol abelled

antlbody IS D, preferably 50 rrCl/mZ
Examples for cancerous disease states associated with solid tumors include, but are not limited

to: colorectal cancer, non-small cell lung cancer, breast cancer, head and neck cancer, ovarian

s cancer, lung cancer, bladder cancer, pancreatic cancer and metastatic cancers of the brain.

Thus, a preferred embodiment is the use of an antibody protein according to the invention
wherein said cancer is selected from the group consisting of colorectal cancer, non-sﬁall cell
lung cancer, breast cancer, head and neck caﬁcer, ovarian cancer, lung cancer, bladder cancer,
pancreatic cancer and metastatic cancers of the brain.

5o Preferably also is the use of an antibody protein according to the invention as defined supra in
the manufacture of a medicament for treatment of cancer, wherein the amount of antibody
protein per application is between 0.1 and 100 mg/m?® preferably between 5 and 50 mg/m’,
preferably 10 mg/m” to about 40 mg/m’ preferably 10 mg/m” to about 30 mg/m% also



whereby said cancer is prevented or treated. This is extensively
exenplified in clinical studies as set out in exanples 3 to 6. WO

02/ 094879wWBGTHERAY/ 05467 27 s Preferred al so i s a net hodPofi/Eparieas?
treatment according to the invention ¢see above), wherein the anti body
protein conjugated to a radioi sotope according to the invention as defined
supra has specific activity of fromabout 0.5 to about 15 nCi/ng, or from
about 0.5 to about 14 nCi/ng, preferably about 1 to about 10 nCi / ng,

pr ef er abl bqut t g about 5 i /my, and nost preferably 2 tg 6 nCi/ng or
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cancers, biead@®A) Prafesed is thpaseolat intibodinp@tan antugmddaist Atadbisoripeeicsordingt he
brain. A further aspect f{)f the present invention is a nucleic acid,
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A igonucl gptide Synthesis. A Practical Approach.|RL Press, Oxford, UK),
whi ch can BEeH¥EY Ioyes arpiles prefeyied nembadiperiethe igpentieasrelatesglonthicatise of an
synt hetic i e 3 ) e rpet al. 199 Si,ngl e-.
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) ] a . . g ge s
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Mandecki hesi serial cloning of oligonucleotides, DNA
7(8): 571- @?Sa%gggéﬁe%% 0 gééggnﬁbe used to synthesize any DNA nol ecul e
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Preferably, too, a nucleic acid according to the invention is characterised

in that itoveniehadsndefined wprain dhe mangfagtuge of i medichmertdforctgéagment dheancer,
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or enhancer. . ’
1 to about 5 mCi/mg, and most preferably 2 to 6 mCi/mg or 1 to 3 mCi/mg.

Preferred also is the use of an antibody protein conjugated to a radioisotope according to the

»s  invention as defined supra in the manufacture of a medicament for treatmeﬁt of cancer,

wherein said antibody or antibody derivative is in an aqueous solution at pH of from about 7 to
about 8, and at a concentration of from about 0.5 to about 2.0 mg/ml.

The invention further relates to a method of cancer treatment, wherein an antibody

protein according to the invention is administered once to several times to an individual in need

o thereof, said antibody protein selectively binds to CD44v6, destroys tumor cells via the

therapeutic agent linked to the antibody protein and the therapeutic success is monitored. Said

antibody protein may be present as naked/unmodified antibody protein, modified antibody

protein, such as e.g. fusion protein, or antibody protein conjugated to a therapeutic agent,

which comprises contacting the tumor with an effective amount of said antibodies. The method



Said pronoter may, for exanple, be a constitutive, inducible or

devel opnent -control | ed WO 02/ 094879 PCT/ EP02/ 05467 28 .s pronoter.

Pr ef er ablwo oajopdsout rul i ng out other known pronoters, thePCOEPNIZOMGT Ve
pronoters of the human Cytonegal ovi gus (CW) and Rous sarcona virus (RSV),
as well as the Siman virus 40 (Sv40) and Herpes sinpl ex pronoter.

I nduci bl e pronoters according to the insention conprise

anti biotic-resistance pronoters, heat-shock pronoters, hornone-inducible
,, Manmary tumour virus pronoter” and the netall othioneine pronoter.

Pr ef er ablby{reating, tumotsQs desehibed attovie dnaycmcstibictig maitkd6r inWaNtGa@Berii§ any cancer
characteriged.in that it codes for a fragnent of the antibody protein
accor di ng® PECEME 3%QVention. This refers to part of the pol ypeptide
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nucl ei ¢ acig of SEQ ID No. 16, Another inportant aspect gf t he present
i nvent i oR 34 58 PY/EL BBY FppleatiomAPieéelly 10 argimata erous 40 mg/m’, tpveferably Homgailns a

nucl ej ¢ L | B 0 ' ntion. Pref bl said vectqr contains a
nucl of o B pop R SO plol Gt ke P 1 b8 IRk, S8 bt Bty abdy

15, and/ 0 hEm Nl suffief fes efliso Sabdl prefeired iCANERIbBAY e8It B6LU5@S
characterized in SEQ 1D No. 16. 20 Exanples are viral vectors such as e.g.

Vacci ni a,mgéﬁnl?qdﬁ(isuﬁ%ﬁeeﬂ&a-\ﬁ rus and Adenovirus. Vectors for use in

COs- cel | .or i qi: f..replication and make i ossible to

achi eve Epgﬁggeoégﬁgb\é%g?@ % g h?%{e% ‘b}}eagailﬁe%s?er\?eb”f'ugrsaﬁf"aﬁmﬁu2)8q’r‘%‘ prighitodg | s
are, for effctivp| it nfust bedldw tHeadsé BiitRAbRESy EMUTE Abr3hdlogbded AiBoFNA £odi ng
for polyhedrjn as pronoter. Anot herdoé)r ef erred aspect of the present’

i nvent i ofiths Bhemwnnthe marimatixiolomtadotose (WdMYihag tt be derntime whivke nuisomt be

char act e[| i i.f .S an expressi on ve r not her preferred aspect
of tho. praElid B abBRbeobl srng” ARBERIL A iR 05 B b g Tebonts ey
i nvent i othenblaadatrtddeduit 29 depdatddi@horthlyl v Wkly? intRABIFWNNAL ' i
derivative thereof. Zggcﬁp deri eg?i vgs are g‘?én pAD- @R/i??log%%d%ﬂ/&%h ®
pAD- CWV2belontie i D (Seee.ge Vel e cal. §FO%MNe). pPlirs eBivcalni2nil il 88+1263)a Multiple

reconbi ngnt. .vector accordin o .30 the invention, characterjzed in
that it ?@m%%é?“sﬁbpf%’m{’ gf‘7eg‘8’ﬁy At PR TS RARIS GBS R {ok ﬁ’szde@ﬁt.eﬂals
Anot her  gHRiE b edmasRaed a0floddie iReARaN ol W%wegg«, %gartﬁth;gts&m P2k

: | s
vector according to the invention, characteriz It 1S the of SEQ
| D No. 1®ak dheumtisanomay cleosey hviveeer, thaliddd the administration into two or more

applications, which may be applied shortly after each other, or at some other predetermined

interval ranging, e.g. from 1 day to 1 week.
Furthermore, the applied radioactivity dose will be in accordance with the guidelines outlined
s below. In general, the radioactivity dose per administration will be between 30 and 75 mCi/m?
body surface area (BSA). Thus, the amount of radiolabelled antibody, preferably labelled with
"*Rhenium, '**Rhenium, **"Technetium, **Todine, or *Yttrium, most preferably labelled with
'®Rhenium, to be applied to a patient is 10, 20, 30, 40, 50 or 60 mCi/m’, preferably 50
mCi/m’. In a preferred embodiment, the invention relates to a method of treatment, wherein
so  the radiolabelled antibody as described above is administered to 2 patient suffering from
cancer, wherein the dose of said radiolabelled antibody is MTD, preferably 50 mCi/m?,
whereby said cancer is prevented or treated. This is extensively exemplified in clinical studies

as set out in examples 3 to 6.



WO 02/ 094879 PCT/ EPO2/ 05467 29 Preferably also, said vectors conprise one
or several of the nucleic acid nolecules as characterized in SEQ I D No. 4,
5, 6, 10,w0Db2/04@79 13, 14, 15, and/or 16. Preferred is al s@Ca/RPeT03367 as

di sclosed in US 5648267 A or US US 5738779 A conprising a nucleotide
sequence according to the invention. Preferably also, said vector conprises
one or several of the nucleic acid nolecules as characterized in SEQ ID
No. 4, 5, 6, 10, 11, 12, 13, 10 14, 15, and/or 16. Another preferred aspect

f th L t di
Phventt ortiekisd aBPdrh plhdep b BERREADbocP e i Syt (sl R ein
t hereof . eahiitRydyl jroRid éfHjugatiasta fadiodoftpelaccSadpas tRE irx%@lﬁldnrhstd%ﬁhed Yupra

contains a vector accor di ng to the i nvention. rs Another | rrportant aspect
i s a hosthagcpenitt agivity efheomrabevit 0.6rtp abhuatr % ndtiineg cori fnom kebuti @.5ite about 14

et PaRURE affey A6G g KR 16 sRaThe EeteSu B fRD 1y sbouet et

Schi zosackbapediaes 2 th'é MOYHRS IR toi3R€PIg, Cel I s (e.g. from Spodoptera
frugi perda Sfp 9, with a Baculovirus expreSS| on system), plant cells, e.g.

from Ni cofretervgd talsoas amethainofdaneen treatniest a@:oghngICStheerNesuorB(db’e alichie), owherein
nmyel oma tgll | s.. Oﬁlg’ I n descendants of the cells the immune systemjn which

ant i body P ARG nEptemfangigatsd ta p ‘iaﬂ“"SBEﬂPetfﬁa‘if mé%ht@ th%ﬂvs%rwy 33 dstiaed gupra
accordin o) | d.
Vol | A b ah Bulddy SBlokioR aR P HRMh LA 1o WEbh 8 A ARhoeltXOAVIRAL,
DXA4 (UrI@abt@ﬁdoébmerQnﬁmﬂc Natl Acad. Sci. U S A 77(7): 4216-20

1980 ATCC ['ls ot her, preferred aspect is
g hos% ) acﬁcp‘SfEH’rb%g lﬁEeom ‘HEIOPH %1“12 OQ@SB‘PH éottge ’PH@tioﬁa/\B! greig ihe fun?of 1sa

char act er t r d
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accor di ngeancers, H:eeas'n umhrsphead(ﬂmd mack ednicere @vamant twters,tluhg cancerdglsib dder @RIREES .

Anot her preferred aspect is a host according to the invention,
char act eriP8gigaiHCangers apd metastatic spposrsOEAhs Rfaie host cel | . Exanpl es of

pr okar yot A ¢,/hest, Jc bBuR rﬁ? é@@@%ﬂtlﬁﬁ[h@a fiRdkic aﬁﬁc&lialré&% ns§&'m th'[ iz godes for an

St rept onyces or teus e Tnventtoh Turth

process fanmib@d}e;pmtaxmgcmfdl@td the thyemtiont Said macleiradidigay be RNA oripRafefiblyaDINA.
s.the followng steps: a host according to

{ Egr a?%ﬁééwcf gﬂ\wsmgﬁ‘ml?l’ tm%@a%@w”wxm@% TR hHihe hgenughrotigesdgan be
protein ign@xRr&eewfl nfithodkHoNR i G Qe 084k 11 5 ?%éf%@oggglgghde Synthesis. A
Practical Approach.IRL Press, Oxford, UK), which can be used to produce a synthetic gene.
Methods to generate synthetic genes are known in the art (e.g. Stemmer et al. 1995, Single-
step assembly of a gene and entire plasmid from large numbers of oligodeoxyribonucleotides,
s Gene 164(1): 49-53; Ye et al. 1992, Gene synthesis and expression in E. coli for pump, a
human matrix metalloproteinase, Biochem Biophys Res Commun 186(1):143-9; Hayden et
Mandecki 1988, Gene synthesis by serial cloning of oligonucleotides, DNA 7(8): 571-7).
These methods can be used to synthesize any DNA molecule disclosed in the present
application, e.g. the DNA encoding BIWA4.
so  Preferably, too, a nucleic acid according to the invention is characterised in that it contains 5°¢
or 3° or 5° and 3° untranslated regions. The nucleic acid according to the invention may
contain other untranslated regions upstream and/or downstream. The untranslated region may
contain a regulatory element, such as e.g. a transcription initiation unit (promoter) or enhancer.

Said promoter may, for example, be a constitutive, inducible or development-controlled



30 s cell and said antibody protein is isolated. The anti body according to
the invention nay be produced as follows. Nucleic acid nol ecul es coding
for the |wght/oetsze n and the heavy chain may be synthesi sedTarernizaal |y and
enzymatically by standard nethods. Figst, suitable oligonucleotides can be
synt hesi zed with nethods known in the art (details supra). Methods to
generate synthetic genes fromoligonucl eotides are known in the art
(details supra). These io nucleic acid nol ecul es encodi ng the anti body

heavy and_l i ght g¢hai may, b loned i.nto an expression vector (either

bot \rllycﬁai REA i ero%ée%%fg@?"o‘ﬁ}?ﬂﬂ?é‘@mg&ugB%heég’&?lw H’iﬁ’x t?rgrtst eﬁoésé‘f}&’r"ﬁtp Orlnﬂ%téﬁgt‘gr
mol ecul €) theMBufitan tdyesmdgaldvithis PANBE ad R Gussdisita Gigld (RSHQ? 28931 é‘seé&lgginﬁan
preferably is a mamalian host cell (details supra), e.d. a COS, . or

BHK cel |, vimey40 (§\&102 pabHprpms siviphesgroniotarsinducible arométetd@ccareing, to Theinkeasion
cell then is cultur in a suitable culture di,um under is conditions

d ,
wher e t hec%mP'i‘sﬁodﬁmﬁ’éOt’ﬁerﬂﬁfé‘é‘ﬁ, BIRINQURS aMEFEBacK | PTOmeiRTs, s dloamere-mdysibiene

culture %WQuﬁl&xrsﬁﬁ&dﬁfoﬂ\o%f)Cﬁﬁ”ﬁh@%netﬂﬁds%ﬁgﬁ%}ﬁfzr&ﬂ&eprﬂ‘éi’é?ﬁﬂl)p N8l o

anti bodi e fromTeconbi nant™ DNA i n host ce specti ve expreéssion
vect oris anecleielatidlkascvnding rio tthe irventiqrs Becheragteriwd in AHdtlil 53&ss fdOa FeBRntl of the
0481790.) The .invention preferahly relates to a process according to, the

i nvent i on?nt@ﬁ&?f Qﬁqt@Piag@&&Pﬁ t9 Figrtn %Og'gflas Fries tq Rargo Ivipgptidegdcrording to
pref er abl yhednbedh®r COS cell. The invention preferably relates to a process
according to the 1nvention, characterised in that said host cell is

co- t r ansf Botferdbly 4 hudeio agit asoordmgwbi thé invantion it henveler &5 ho istlbéddsinfSEQ The
light or % hai n. The fall ow ng anples serye to further |

11 Fust r at SEOTE BRedehi iy ah Ports b 13 Hadlab: Unsipistorsd, wid nualei arids ae
as lintipgikibsci e;d nvention di scl osed herein. Exanples Exanple
1 Radi oi mrunc;t ﬁ‘égg’gg‘g@%lﬁﬁ@m ALS AND METHODS. Monocl onal anti bodi es, mVAb
Bl WA 1=VFAndthe( intpiortant sspee of eliegstetmnt mvhntion i@ recoatidant DA vedibiC khiragetiran

deposited, on 7 June 1994 wth the agccession nunber DSM ACC2174 with the
DSM Deut sEhdatsh sprtaing a mysler acidorrcgeding rcthe amenten. Beeferablye saidiveeior contains a

el oSNEG-HG USRI ESHITAON 1 1 10 (D B EAARIRLIERI, .
wi th gl ut ptefirmadesafil veceorsbataisahd msdleio agid as eliaractRzb@inSEQ IDheo higman
20  Examples are viral vectors such as e.g. Vaccinia, Semliki-Forest-Virus and Adenovirus.
Vectors for use in COS-cells have the SV40 origin of replication and make it possible to
achieve high copy numbers of the plasmids. Vectors for use in insect cells are, for example, E.
coli transfer vectors and contain e.g. the DNA coding for polyhedrin as promoter.
Another preferred aspect of the present invention is a recombinant DNA vector according to
25 the invention, characterized in that it is an expression vector.
Another preferred aspect of the present invention is a recombinant DNA vector according to
the invention, characterized in that it is vector pAD-CMV or a functional derivative thereof
Such derivatives are e.g. pAD-CMV1, pAD-CMV19 or pAD-CMV25.
Another preferred aspect of the present invention is a recombinant DNA vector according to
s the invention, characterized in that it is the of SEQ ID No. 17 or a functional derivative
thereof.
Another preferred aspect of the present invention is a recombinant DNA vector according to
the invention, characterized in that it is the of SEQ ID No. 18 or a functional derivative

thereof,



CD44 domains v3-v10 (Heider et al., 1996). The epitope recogni zed by BIVWA 1
has been mapped to am no acids 360-370 in donmain v6 of CD44 (nunbering
accor di ngwvoe2Meged nan et al. (1992)). The batch used for PCh&EPp2/@BENt

studi es was obtained after purificatien on protein- 1o G Sepharose and

di al ysi s against PBS. MAb U36 (1gGl) was derived after inmunization of mce
with the HNSCC cell line UM SCC- 22B and recogni sed a different epitope
within CD44v6 as BIWA 1. U36 was purified froma concentrated tissue

culture rnatant by.affinity chromat ography on_protein- A-Sephayose and
furt het pRIFTFELY A GGG BFEPISS EPmPEiS® COfo Pa SUHab Pf GF FEiS aRd. MaLSERFS &
MAbs. nRN4 j I i Qe I i Iz 11 ne by use of the
Qui ckPrep %ﬁ@eﬂgﬁﬂﬁ}fggg{)gﬁ@& '?’ ?’gqugﬁlrfalczi’ 2?’%pg§’a%§?& 1gi/veden) . CcDNA from

t he vari ableferteddy yls¢ \Hjectomahs \discloadl i US Gi688Z6L A @rHas UINSF337eneX abrpritibg a
RT-PCR. 20 The fragnments wefe cltﬁned into _the TA cloning vector pCR I

(1 nvi t r ogtsleotifle seqigase acparling\orthe fvaniirn) Pasfarablyflton st Veqtah cemprises singror

vectors detiyMedr %@%ﬁﬁ%cﬁﬁ ﬁl%fgcﬁespé[)cl'g}%tér}zeﬁ l?ilrran Ro. @ 556 1P Y&r

constructed carrying the constant region o amma- 1’ and ~ t hé’ constrant
regi ons of 14, He, landran 16aApethket pleferetaispect refshe ptdserel itvenob $28 veddidbinant M AH
and VL fragments of BIWA 1 were cloned into the correspondi ng expression
vectors i YPFEQseordingttadhe Bvenfiosy ghiragtenized ia thatjfels dvmtﬁféNgKGdMa podylevigaive
named cVAR.BIWA 2. Humani zed versions of the BIWA 1 heavy and light chain
vari abl e regions (generated by CDR grafting) were cloned in front of the

i mrunogl oAndther iapostafnispecds @hostOthdritterdbd Ve thie it Rl L¥JVESHCOMMINLES BeS -
For the construction of humani zed anti bodi es, the human vari abl e regi ons
used wer én¥8YOPed for the heavy chain fromthe human i mrunogl obulin

f ragment ' r 669, of . ahan nPept and. for_the .li.ght
chain'f ro%@ﬁ?%“ﬁn@& ﬁ%%ﬁaoggﬁtiaHC%%W%&f?% 1?‘ }’%’glro P’aﬁ%gaéacfteéﬁﬁ?-"%%i ‘%1 1g?(ppa
chain), Gaibaokic aegestiTHe sukaietic MR9488. acdhrdinpas Uhd inkéntioliitiudeeBoiN AR ts
hMAb BI WA 4 and BIWA 8, respectively. BIWA 8 contained two am no aci ds of

the nuri rfe8pRiclit Pasieris @gChar emYass aEeVIsiaghtSchisasaschar anteaesr Erichagaihe BssA 4

g‘cg_ y Eg([) 2 /%ﬁ%%@éw&% %e%%:ﬁﬂzgﬁz[%r%%&\?\x\éﬁﬂég g?é%r)\glklru %\g?rgésiog%igtgr%), plant cells,

di hydr of od. gitfeorh @RieiaRE Caldeinm CineminalChi s & HAGS edlls, BMRT CHESbS Siyfl¥ma cells.
el ectroporation with heavy and |ight chain expression plasmds. Cells were

seeded | ninglesendants ofibercells efghe raunessystermda vaiieti asibody BOCeirsate 4180 formed in
cel I s/ el Aur'%d?r,e lch%céﬂtl gd};r%(rjétgn% according to the invention are particularly well folded and

glycosylated. Mammalian host cells, preferably CHO or COS cells are preferred, e.g. a CHO

DG44 (Urlaub and Chasin, Proc. Natl. Acad. Sci. U.S.A. 77(7): 4216-20 (1980)), or CHO-K1

(ATCC CCL-61) cells. Thus, another preferred aspect is a host according to the invention
s according to the invention, characterised in that it is a BHK, CHO or COS cell, most preferred

CHO DG44 or CHO-K1 (ATCC CCL-61) cells.

Another preferred aspect is a host according to the invention, characterised. in that it is a

bacteriophage.

Another preferred aspect is a host according to the invention, characterised in that it is a
s prokaryotic host cell. Examples of prokaryotic host cells are Escherichia coli, Bacillus

subtilis, Streptomyces or Proteus mirabilis.

The invention further relates to a process for preparing an antibody protein according to the

invention, characterized in that it comprises the following steps: a host according to the

invention is cultivated under conditions in which said antibody protein is expressed by said host



(a-MEMwi th 10% di al yzed fetal calf serun). Wen col oni es becane visible
(after - 14 days), culture supernatants were tested for their 1gG content
by ELI SA,wand/o94829 best producers were 10 expanded. Gene ampliEPOZ/@i4bDN Was
performed by culturing in the presencgy of increasing concentrations of
met hotrexate (20-500 nM. Laboratory scal e production of chineric and
humani zed MAbs was perfornmed in a standard culture nmedium containing 1%
fetal calf serum 1gG fractions were purified from tissue culture

super nat a f i [ n ein A.sepharose. Purity was
aPeot ed b s dlbody ST, QAR RO o BB B R St g i
Eval uat i oprafucedis folelys. alfcleid 43id mivkRsles estiy fof thddighe thdin mﬂm@%&i@i dh¥in ma
constants_usin reconbi nant antigen was performed on a Bl Acore 2000 system

(Bl Acore AB, syphesised, chemsalbin)anda ezpmaticallpnby Sstandardf enetbedst uFiren peiabki n

taini : i -yl O of. h .20 GST/. av3-vl Q 20 g/
o 11 7 i St Sl he s TR R mahfh EWR IS S SRt oSt sig < o
t he manuf gehdtite rs'yﬁthétiBTgfﬁé@tﬁ&ﬂf‘oﬁgﬂﬁid%ti&& B 1§ RH UM ﬁ%eéré‘g@eéaiﬂn'i r8). 3%,

coupling buffer. 35 p MAb at various concentrations ( 7 I'n RIeSI§S
(10 mw HEpHeC asid molecules enaeingaibe angbatlyniemDTA] light0st4iB| ey be choned b aint

P20) were __jnjected. over, the anti.gen-coated surface at a_flowrate of 5

pL/ m n. Dieé‘gslj(%%:sl?oglt Y%Floro(?lﬂ?"ﬂgb oﬁﬁﬁhﬁ ¥ %gneag%cggsngafe]e@fe, 8r FRchuEhel nfo B sepapte

f1 ow (Rl BSctoBaiolReR), t WRicRNAéY $€ ftrodiedSiatd aCkysPlcell N ' ted
with a si ngclgg pul se )of lg Al 30 mﬁOHCI. Anal ylg)isg CS%‘I ﬁllee ggtfgé@ﬁ{f?&w%%

cal cul at i S¥amghan hest kelhédetails suprad).ang.s2 GOSe CH), faarBIEE oellt ol preferablysa chinese
Bl Aeval uat | sof t ver,si o ) Association rates (ka), dissociation
rates ( kd%%’gge]{ﬁrdov %@P&t?@nﬁ&%ﬁé&# %heCKﬁl)cu@B'P‘g mn és%‘@%@%&”l)%? mgdpum under
ant i bogli egondibrivalirid MR Hitipsiys 31(idggéll,ltdsrﬁsth¥"§ﬁtﬂ3_0@l %Qtﬂ%\i?&dﬁ!ﬁ%@ﬂogﬁh culture

conpetitive cell ELISA Human A originating from an epi dermoid
car ci nomaaesording ta, stendardpoodediangs Rroceslupesdes puidgttidrevidmibollies Goddrebombiasa
seeded in %@%wehl ti sue culture plates in 200 g“l3 EE:F well RPM 1640 with
10% f et alP ¥art " oET At TESRASHYS S3PIEsiop wectors greguellknown i therre(sep &1 VQer e
i ncubat edogM g5y, G0 9a19353 AP bmgpygbgm' dified i ncubator wwth 5% C32 in air.
After renpval of the mediumthe cel'ls were WO 02/ 094879 PCT/ EP02/ 05467 33

s washed &heé&ventidn FBRrably sedadesnict & pABesseichandolg thathe invehition, ahataviatdtddn agai n

with PBS. ¢ .BIVA 2, .h Bl a I 8 (prediluted to 10
gg/ n )”vve?aég/ﬁ\gsﬁl‘ﬁ aelaa?‘ﬂla&?%ﬂsﬁrre}%?ﬁﬂ?%&%‘?gﬁgo%g;\gﬁt eps) in 100 gl/well in
PBS/ 0. 59831 thyBan HERALAPdASSRYs BHIcE& kol 4 gﬁxe 1 i@ty f00m
tenperature. 100 | ‘pr edibi%{ﬁ ed MVA%PBICV\A 10( 2%’%8?%? v\g@oII %h%é%e}ggﬁg 1?}%&
pl at es wesad host ¢blhised-tiansfeltetl veith tvaoplednddpehish wary oite expressbihtualts frakehight
Contr ol .

or the heavy chain.

The following examples serve to further illustrate the present invention; but the same should

s not be construed as limiting the scope of the invention disclosed herein.

Examples

Example 1 Radioimmunotherapy

50
MATERIALS AND METHODS,
Monoclonal antibodies. mMAb BIWA 1=VFF 18 (which is secreted by a hybridoma cell line
which has been deposited on 7 June 1994 with the accession number DSM ACC2174 with the
DSM-Deutsche Sammlung fiir Mikroorganismen und Zellkulturen GmbH, Mascheroder Weg



10 sanpl es contained prediluted sanples only, without BIWA 1 (0% control)
or BBWA 1 only w thout any conpeting anti bodies (100% control). After
washi ng twoee/op48mes wi th PBS/ 0. 05% Tween 20 (washi ng buf fPem)EP0Z@361 of t he
secondary anti body (peroxi dase-conjugited goat anti-nouse Fc, diluted

1: 15,000 in assay buffer, DAKO Copenhagen, Denmark) was added for

detection of nmvAb BIWA 1, and plates were incubated for 1 h at room
tenperature on an |Is orbital shaker. After washing three tines with washing

buf f er, ) I L 100.1/ I t hyl benzi dj
subst Fat et e o A REE AR, o5 i 00 b B8 AT reertivg o
USA) . Thinmesigihg BAMBS mice RbdiehihtsnelSirahdTeitkd fisHR gﬁotkmdnta%ﬁﬁé BlomphaY i C
aci d. Absorbance was neasured 1 n an ELI SA pl ate reader

. ) ) at 450 nm (reference
610- 690 R4 dmmaiesybiveeli(Heidpioet df 1896). B emtope aekagaized by BIVMALK haabeen

551 °( oo ARt Ao YaB8 635 im &l s FistiP G efinaiccortiin ki o
Ayl esbur ¥l (Bmg)prite Yanm ued Mané pleseitsantiaterad shral éﬁé?%lﬁg‘g%ﬁ-o?h PPro?éhﬁi 1

mC 1251 or 1311 were mixed in a vial coated with 75 gg ogen erce,
Cud Bpj ef-Separosgped dietysis agairti®BS. Aft er 5 ninutes of incubation at room

t enper at i.Qdi ne_was, r.enpved .2s. by gelfiltrati n a _PD_10-col um
( Phar mact a- Héé %%gels Jes %epf’ﬁeg[ At "li@?l\“%{ﬁ%?}‘.(’f %f‘?eewﬂtl F@r@g gﬁgcﬁeﬁl Re S0P A251
or 131, 2@ andekicoghicdd & alfoRist | dnitopt Witk EPASRISIRBTY AARLE! plind TLC
and HPLC pr ocedurgs whi ch havep%tegél descri bed before (Van gggmét a f.r(,%{a
1997a) . SRNcerifpied atuesculinret supgmetant byedinifyochrediatagranby es s pebtiy- A4Befharose
anal ysi s reparati o f Rheni um 186-1 abel ed MAbs. ' 86Re-| abel ed MAbs
were pr e%%&@&ﬁgrﬁ%@gﬁﬁrb'gﬁ}grml tistep procedure using the chel ate

S- benzoyl nercaptoacyl triglyci ne (S-benzoyl- MAG3) as previously described
(Van Gog et al., 1997a). In this procedure a solid-state synthesis for the
pr epar at Genexationg@Rehimeeiz amd habianied MAks teRNAI wad isointed flon2 it BIWA 1

tetrafl ugro henol 11( TFP) and g&rgpé%a fon o he reactive 186Re- MAG3- TFP
ester t o FRGOMACeiEe0) BE8 / PugicaiopsKip (PhaspjegigaUnprele.ne

186Re- | abgtash) NINWerRorR ¥id {4rBe i 1o ound
186Re t he radl)ochem' cal pu\ﬁ tyeg{éa y%%ggg ggm%gégm @ir%gﬁé{r%&%ég%ﬁﬁ%a%y
radi ol abBIeRCRnt i bodies. In vitro binding characteristics of the |abeled

t herapy studies were determned in an

o obis FoPEnS 5 Soagt e i T Figniag et pLRel GRavoeReIovasT, Gdg o
DM G 11 BN E scincRlN B BlotiBf! | BAbA 0By ed SR M s Ty
ver e ki n@liynperoatiale do99) vire cdnskructedreasryingthe esmsidny repfonMCiing@ngantiia 1 Aebor ,

M. Five,serial diI.uti?r]]s (rangi ng f_ron}]S, x 106 cells per tube to 3.1 x 105
cells p et'hetcaxas&nt region of the human kappa light chain, respectively. Subsequently, the Vi and Vi,

fragments of BIWA 1 were cloned into the corresponding expression vectors in front of the

25 constant regions. The chimeric antibody was named cMAb BIWA 2. Humanized versions of
the BIWA 1 heavy and light chain variable regions (generated by CDR grafting) were cloned in
front of the immunoglobulin constant regions of the above mentioned expression vectors. For
the construction of humanized antibodies, the human variable regions used were derived for
the heavy chain from the human immunoglobulin fragment accession number S31669 of

w  databank GenPept and for the light chain from the human immunoglobulin HUMIGKAX
(rearranged anti-myelin kappa chain), Genbank accession number M29469. The résulting
MADs were named hMAb BIWA 4 and BIWA 8, respectively. BIWA 8 contained two amino
acids of the murine parent antibody within the light chain framework 2 while BIWA 4 did not

contain murine residues in the framework.



were prepared with 1% BSA in PBS. Excess of unlabeled MAb |1 gG was added to
a second 15 tube with the | owest concentration of cells to determ ne

non- speciWwo®mod43d ng. 1gG | abeled with 10,000 cpm of 125PCTEPIY0:357 186Re
was added to each tube and the sanpl es2 were incubated overnight at 4C.
Cells were spun down, radioactivity in the pellet and supernatant was
nmeasured in a gamma counter (LKB-Wallace 1282 ConpuGanma, Kabi Pharmaci a,
Wer den, The Netherlands), and the percentage of bound and free

radi oact i i . hi_cal | .in.a

moai 11 6 IR SR AL Rap el A TRGHER IR Gt B eHEE ot s,

| i near exbvapakid bprldctroporatvs ivatls he/ir fRieRtt: NhainnéxdphéskBn SplAdnA&) NS 8F&re

Bi odi stribution studies I n HNSCC- bearing nude mce. For the biodistribution

exper i mensegdedhingredGrivel nieratiten glasesd densitees 9f 590 angh [ 6h cells/ wallnnselpptio@medium

ft - 2 d i bed i ously.(Van Cog et al.,
16099 & Akl R R AT eal i Wt St bRl ariord: £ dsvphs
Net her | angsiurévgiRrriatahs Weiekssted fbrateit 1b€s Lot %;, ELfIsA,eEIRF{h% it oducgﬁfﬁé‘re

bi odi stribution experinments were conducted with m ce bearing or tunors
rangi ng éxmendgD GenedFOplifitdtion nwashperformst tyx pelturingnin, tHeO pfaser(ce OofYy Increasing

1311-1 abel ed nMAb U3 re injected._sinmultaneously with 10 G (50
1251 - | abePEFRHARGBP cifio fﬁ“ﬁ‘?@'i@a‘ﬂ%g 30 tum)_rsyof 133 28 m(’rB (g):zo
mce, 37 tunorgipord Nekiex Be EhifRAL 1a|n&Q1u§2;1am(z§&) MAbs a3t e H?énaeﬂlmg('\:@b

dbordtBryt Elﬁlesgﬁﬁ
BIWVA 4 and 10 G (50°g) 1251 -1abeled cMAb BIWA 2 were co-injecte
beari ng t staedesd ohlturé ineddim navBtajming 1%ifatd, cal2setwmpigd frabtionshwetehpurified from

i ., 10 G 50 1311-labhel ed hMAb BI WA 4 d 10 G 50 .
TOB1 | abelSSHE HRLTeeR DA, EUTY /LRI PR P AL tHRb o k0 wes 1
M8 (N7F23;5ie8 By S%-PM@T@-M%%@M&&%S urengclggo,ggxggg@&g@ T/ EPO2/ 05467 35

s intravenously (i.v.) Injec In a vo dilution in
0.9% NaCl . To obtain a conparabl e bl ood/ body cl earance of the co-injected
wi th an identjical _nurine or human isotype were conbined.

The ant | bEUHuABER ¢f; sRabodoRAdiEy Messironetioe] Kigls abIBHIN, ESERBLYNNEo
(Shar key AE0RphaR, 5k A" ttsined 07 BTaGke 2o BRish! HAGR AP oPlvsin

anti gen S@edm) uAaglitrhibne-Shentforme fustén prudéia adonchitihgrelopindt -aftt 8f human

i njection 1 C e anaesthetized, bled, killed and dissected. Besides
t he ta'hnrQPTf‘ r@%‘ﬁ%ﬁ%@% rPQakgmbeyas iuneRiieed on 9 &MS senses shipkby Hheyamine

heart, s ieaum.ogal | . IS Gl ung. . gkin, an
o SRR o e LSS 1488 01
count ed i pHa. Wasadouplid npfer gesiEoRMIAb ta Varfou§BoAdentélidRq8-67202) BIMS CENHd
W th aut Oﬁﬂzg correction for_the 1311-conptons in the 1251
, pH 7.4, 150 mM NaCl, 3.4 mM EDTA, 0.05% BIAcore surfactant P20) were
injected over the antigen-coated surface at a flow rate of 5 pL/min. Dissociation of the MAb
s 'was assessed for 5 minutes in buffer flow (HBS). Between two analyses, the surface of the
chip was regenerated with a single pulse of 15 pl 30 mM HCl. Analysis of the data and
calculation of thé kinetic constants were performed with BIAcore’s BIAex)aluation software,
version 2.1. Association rates (k,), dissociation rates (k;), and dissociation constants (Ky) were
assessed for all antibodies.
% Relative binding affinities were also evaluated by competitive cell ELISA. Fluman A431 cells,
originating from an epidermoid carcinoma of the vulva and known to express high levels of
CD44v6, were seeded in 96 well tissue culture plates in 200 ul per well RPMI 1640 with 10%
fetal calf serum at a density of 2.5 — 5x10° cells/ml. The plates were incubated overnight at

37°C in a humidified incubator with 5% CO, in air. After removal of the medium the cells were



w ndow setting. Radioactivity uptake in these tissues was cal culated as the
percentage of the injected dose per gramof tissue (44D/g). Until the day
of MAb adwDriR®9482¢ i on m ce were routinely housed under PCT/EP02/05467

speci fic-pathogen-free conditions, igsterile cages in a humdity- and
tenperature controlled clean room classification 20 2000 according to the
Federal Standard 209d. On the day of injection, mce were transported to a
Radi o Nuclide Center, and sterile radi oi munoconjugates were adm ni stered

arudt oo sl SRBHH 288 B Bt B Bhanol it LG and Hpupo ek BRS AP Abhe
t her apeut BIWA i 6BeAb BIWAhE odil M@WS(pk&ilﬂaiea%w'ot ﬁg/ﬁﬁﬁx%grg @aﬁ% in 1:2

i munor eactive, fractions of the conjugateS al ways exceeded
t herapy expitl idifations Restepskiond@latlenell iBBS/Qb %S AYBOPHT wear 20 (dsbdy- WDTe uammlr S

ing fe . 8. 86 . h i
ol or at ed ERE% G0 Rl oo 1EmBeaFes P0G e aBRGHBEY A miag WD Wasv e
i s definedd@si dndehe phts vRF!nbiBiged for 2-hlR %A P& LAR! o %Erbithl hgir@é‘rB bﬁ%&

experiment 30 mice were given a single i.v. injection wth eit
(100 j# g) saBpEReconipipd gradilited s@Bpled P3O EVithGit BIWA b)0%8Rerol)adreBEMANVAALY

BIVA 1. 1g.kh d i ment e 300'j. 0 (100 g) 186Re-|abel ed hMAb
o8 1 O TN PSR (L AR bl S L
in the thMweRXMe(dBRAE bﬁﬁ%ﬂ)elO(ﬂg&&?ﬂg{ ng&@)anﬁg&ge@{ﬁ%&daggﬁ}@m%ﬁgéﬁ o

or 400 G (100 g)_ 186Re-1abél ed . Aver ag nmor vo
02/ 094879 amemoEpePe,alilyed 1: BGO® igiassaly duffen DAKO Eoppaliage M aimagit)ovgsSadded for

Experinment, 1:.95 3 (n=.,7 mce, K 12 tumrs for the 186Re- nmvAb
U36 treat Sﬁegﬂ"dhﬁf,mg@%ﬁﬁ& Fdgpletgs wepe Hce@teggortﬁhﬁ §9omdgmpefature on an
186Re- VARtV haket AGRE i 3 1S 1. dunprs)
for the clcw)ntarola aroup. %%i}gﬂéérjﬁﬂn%en%ﬂgs: %%&%%Q%%%%eﬁegwg}en&ggﬁpﬂW%
tunmors) f &0 tiévelld eRantetiigtbendiing substradetsohitign offierkOphard18nd 4%y B akdtaforibs,
mce, 12 EJ r%gfoﬁ AE%BGRe.-cI\/Ab Bl WA #% 2 treated group, while the
control g 835” &t Ha TgRction Vs RtoRned elfl..”%@f”@nﬁ%ﬂ“ﬁ?” 109 pheahori¢3
mB (N = 8l A8sortancd r: t o, 100
mB8 42 rmﬁl» (n :r8 ?n gbgpﬁl%su{egﬁ%%gm% %‘?gﬁg‘l\%@%&g% (E?%S% fﬂro eat €4
group, and 110 mB8 46 mmB (n = 7 mice, 11 tunors) for the control group.
measured tw ce weekly and tunor vol unes

During treatnment. tynor Le.. . .
rel ati‘Ve dl“ﬁ%‘ilgﬁﬁl?fhﬁ? é\é\‘l?‘i’ﬁéleg't@fi’cn%‘?n oF dbreves parbrined esseatiadlyl astdegoribed
Toxi ci 1y ypBlaiSRild 81 QoY SRASHHEIEN! (166 nidimBOGy- YR ekl ¥
M ce wer eﬁ\gacri fi cedetwhe ' on& of the (tlumr)rﬁ $ ebc%ed%@dﬁgbmioggﬁcﬁ?ﬁegs.
Di f f er encBemi Ameishame Aylettake Hrglande One ang MAL 160 dddbISed\aT 806 LRPBSL iptRl7l4/
anal yzed d . 125 131 . . . . . .
and 1 mCi "1 or *'T were mixed in a vial coated with 75 pg Iodogen (Pierce, Oud Bijerland,
The Netherlands). After 5 minutes of incubation at room temperature, free iodine was removed
»s by gelfiltration on a PD10-column (Pharmacia-LKB, Woerden, The Netherlands). After
removal of unbound **T or ™*'I the radiochemical purity always exceeded 97% as determined

by TLC and HPLC procedures which have been described before (Van Gog et al., 1997a). No

aggregates or fragments were formed as assessed by HPLC analysis.

s Preparation of Rhenium-186-labeled MAbs. '*Re-labeled MAbs were prepared according
to a multistep procedure using the chelate S-benzoylmercaptoacyltriglycine (S-benzoyl-
MAGS3) as previously described (Van Gog et al., 1997a). In this procedure a solid-state
synthesis for the preparation of '**Re-MAG3 is followed by esterification with 2.3.5.6-

2TV

tetrafluorophenol (TFP) and conjugation of the reactive *Re-MAG3-TFP ester to the MAb.



for each time point with the Student's t-test for paired data. D fferences
in average tunor volune between the various R T treatnent groups were
statisti cablog/osusad yzed for each tine 20 point with the SPadaPn2/e5467t est
for independent sanples. RESULTS 1In stro binding characteristics of the
CD44v6-specific MAbs. The binding affinities of the five MAbs were

anal yzed usi ng reconbi nant antigen as well as human tunor cell 1ines.
Kinetic 25 and affinity constants were eval uated by surface plasnon
resonance nnnblllzed antigen. Table 1 shows the

i GST!/
associ at i elrr Qfg@gg%t}gg)t,he g?dgi zeidl by WessRuriied) ompy Idrenderan addtemrenonvet efit s
(Kd). nmVARnEh A6 FRramsk ﬁ%@g&l\%p’ﬁﬁgp hﬁl%é%eg? t| cal variable regions,

have simlar ka, kd, and K affinity. In contrast,
mvAb U36 and hMAb BI WA 4 have | ower ka and higher kd, resulting in

mar kedl y | yr di ssogiatiQon constants 30 (factors 35.0 and 10.5,
respectiv @? Y\/W‘%"la’é@ﬁ@ Antipadie W& Or@édlaﬁéélaﬁaﬂteﬂbwsmfgm latfbesi N

f ramewor k d.,resulting i.n i ncrease
ey A ‘%@%%‘Kf‘%ﬁéﬁﬁssﬁgﬁ"ﬁ“%ﬁ BEGRF 83fiel et S adsFlige P Mhon B SR

CD44v 610 V\@ssag/asmaa'ﬂaz EK:?HéiEHBé’d Msly3(7ﬂ/aﬁn(3b§()€d)’alk@9©% STDo kadf g]eli,mggl,%l\@f Kd
relative to c{ Murine BIVA 1 1.3 x x 10'5 3.2 X
1

1.0 Miri AddiRegediorsy B@daﬁelwbi@m @Mﬁ‘_fc@ 1dBaeplly ﬁxelnm%ﬂ?/«cglalamdeaydﬁ Weve 108,

105" rumnacs Bt Yele PHIEEbERREIPE £e, Chragligrasly SEviqilsshe i ve

bi ndi ng afArberi MIeEivekeriah dilgdib (@Aging ierhdRh s’ wrs%eahﬁ;@ 163 y@@se&ug Qe ub%?
conpetitive cell ELISA usi human A431 tunor cells (Fig. ) cordance
with the XS piepgre N@@s%e&&ﬂ% P8S. Exeestriof NalﬂbelaﬁM@bﬁgGMtnded/\tb 2 saecndt he

t eff BIWA 8 apd. h
Sri 1 af + e FuPRTRGk S Slncontrlor WP Ve A she AC biine. Femhcledasdte
cel | |ined0,0pabpmast 1) ER bWGHWas Bidedits tabP WiteOhd thetd .?r@' &b’&{é‘ae

gr a

mce. Biodistribution studies were performed in HNX-CE xe earing
nude mi ceOverpighivabh4°Gi €l avsre ispen dawni resliamctivitymim thes pbliqneundv\&jpernhalaelvm

wth eith 1311 an i neo (50 0 gG__each).
Each pai rﬁ’%_g&g%j]w&b%a%aswé‘é‘&ééﬂgﬁcﬁﬂ &%%ﬁ&?&?%ﬁ%as gah @2, | oerden,
di f f er enc&@hé Netfetlaids),| &Rl tHEMPcddBBe of bound and free radioactivity was calculated. Data

20 were graphically analyzed in a modified Lineweaver Burk plot and the immunoreactivity was

determined by linear extrapolation to conditions representing infinite antigen excess.

Biodistribution studies in HNSCC-bearing nude mice. For the biodistribution experiments
nude mice bearing subcutaneously implanted human HNSCC xenografts (HNX-OE) were used
25 as described previously (Van Gog et al., 1997a). Female mice (Hsd: Athymic nu/nu, 25-32 g,
Harlan CPB, Zeist, The Netherlands) were 8-10 weeks old at the time of the experiments.
Three biodistribution experiments were conducted with mice bearing 1 or 2 tumors ranging
from 30 to 470 mm’. In the first experiment, 10 pCi (50 pg) *'I-labeled mMAb U;36 were
injected simultaneously with 10 uCi (50 pg) ®I-labeled mMAb BIWA 1 in mice bearing
o tumors of 133 + 28 mm® (n=20 mice, 37 tumors). In the second experiment, 10 pCi (50 ug)
*'I-labeled hMAb BIWA 4 and 10 pCi (50 pg) *I-labeled cMAb BIWA 2 were co-injected in
mice bearing tumors of 167 + 31 mm® (n=21 mice, 32 tumors). In the third experiment, 10 puCi
(50 pg) “'I-labeled IMADb BIWA 4 and 10 puCi (50 pg) *I-abeled hMAb BIWA 8 were co-

injected in mice with tumors of 130 + 21 mm® (=23 mice, 40 tumors). Conjugates were



has a 35.0 fold lower affinity than mvMAb BIWA 1 (experinent 1), hMAb BIVA 4
has a 14.0- fold lower affinity than cMAb BIWA 2 (experinent 2) and hMAb
BIWA 4 hawoaz249@79old |ower affinity than hMAb Bl WA 8 (eppa@riPeot4cB). The
I mmunor eactive fractions of all iodigated MAbs were at | east 74% after
extrapol ation (Table 2). WO 02/094879 PCT/ EP02/ 05467 38 s Table 2

hnmunor eactive fraction of iodinated MAbs determ ned by binding to

UM SCC-11B cells. Experinment no. Antibody Label Binding to Binding 5x106

or. 1 o1, 15 EEREN €0 ubole i 4 FPhnT0h T8 1 e gdion i YA St By St v
79.9 3 Hugampaable BIYGd/Fody3didaridce3 of 4he colibia®Bd 288bS! Wy 8148 wi %11? Oiﬁénti:l:ala

| mmunoreactivity was determ ned by |inear "extrapolation to condi
r epr esent Prginejosfhupian dsodyrei e coxbined: Theentilidgrdoat gotmhdodde10ogg pEhenouse)

bi odi stri lons in experiment 1 were determned, af day 1, 2, 3 and 7 after
i nj ecti on;%lts fgofﬁnolaglgteg‘?% ORIV r@?(‘ﬂe‘rs‘?%‘ﬁféfat?d 8&‘8“‘3%1(% PE theeMeAtinoay the
day 1, 2, bthoan@hdrkdays aaf Vi ekl @nal, T | ! 1868 ! v o
tunor and bIOO(r)Els Qrf gll a? h??él’evxfoﬁe%%tgl’a{%ﬁl’vagg 1%n%§%?ég%?eﬁaagu§e .
Tunor ands#shatidn iretheltsmat | odi nat ed C13446-specific MAbs with different

affinity after ,ca- .15 injection to H\NX-OE bearing m ce Conjugate A (%l D Q)
Conj ugate B (9 165110%58‘1!]1jd.meAP§nFsaf" Y MESEHONNBUCE; FEreatagsthatizer bisfobiled iansr

Bl 00d Tungssce@edBBRAded hi RfiidrEMhe foll6Hble odahSdlr Highdy, e 0
17.8 1.2 1.0 Conj. B 125!-rivAb BI WA glo‘?aﬁgfe%& eg‘g ﬁ%&nﬂ’ie}.gg%f%%” %66%3 d
20. 6 11. 8stogagh,1ileudn, 1cBorl. add@f Steohudf.Bustle] ling skiBaid lodgue. WRDALQPKIBF 9
PCT/ EPO2/ 0%467 . . . :
radioactivity in tumors, blood and organs was counted in a dual-isotope gamma counter (LKB-
15 Wallace 1282 CompuGamma), with automatic correction for the *'I-comptons in the 2T
window setting. Radioactivity uptake in these tissues was calculated as the percentage of the
injected dose per gram of tissue (%ID/g).
Until the day of MAb administration mice were routinely housed under specific-pathogen-free
conditions, in sterile cages in a humidity- and temperature controlled clean room, classification
20 2000 according to the Federal Standard 209d. On the day of injection, mice were transported
to a Radio Nuclide Center, and sterile radioimmunoconjugates were administered under aseptic

conditions in a laminar flow hood.

Radioimmunotherapy studies in nude mice. Animal RIT studies were performed to
s compare the therapeutic efficacy of the different MAbs labeled with **Re. The immunoreactive
fractions of the conjugates always exceeded 75 %. Three therapy experiments were conducted
with mice bearing 1 or 2 HNX-OE tumors ranging from 45 to 195 mm®. The ®*Re doses Wefe
chosen at the maximum tolerated dose (MTD) level (i.e. 400 puCi) or lower (300 pCi). The
MTD level is defined as the dose resulting in 5-15% body weight loss. In the first experiment
50 mice were given a single i.v. injection with either 300 uCi (100 pg) **Re-labeled mMAb U36
or 300 uCi (100 pg) '"*Re-labeled mMAb BIWA 1. In the second experiment either 300 Ci
(100 pg) '"*Re-labeled hMAb BIWA 4 or 300 uCi (100 pg) **Re-labeled cMAb BIWA 2
were administered, and in the third experiment either 400 uCi (100 pg) ®*Re-labeled hMAb
BIWA 4 or 400 pCi (100 pg) *°Re-labeled hMAb BIWA 8. Average tumor volumes were
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1.0 4d 11.7 6.2 9.6 5.9 1.2 1.0 7 d 10.1 4.2 7.8 3.9 1.3 1.1 1s For each

pair of co-injected MAbs the uptake ratios for tunor and bl ood are

provided. The average “¥D/g and s.e.m of tumor, blood and various organs
and 3) are shown in
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02/ 094879 fECTacEroRe Ooime Pvith the Student’s rtest for paired data. Differences in average tumor

volume between the various RIT treatment groups were statistically analyzed for each time

2 point with the Student’s #-test for independent samples.

RESULTS
In vitro binding characteristics of the CD44v6-specific MAbs. The binding affinities of the
tive MAbs were analyzed using recombinant antigen as well as human tumor cell lines. Kinetic
25 and affinity constants were evaluated by surface plasmon resonance using GST/CD44v3-v10 as
immobilized antigen. Table 1 shows the association rates (k,), dissociation rates (k) and
dissociation constants (K;). mMAb BIWA 1 and cMAb BIWA 2, containing identical variable
regions, have similar k,, £, and K, and show the highest affinity. In contrast, mMAb U36 and
hMAb BIWA 4 have lower %, and higher %;, resulting in markedly lower dissociation constants
0 (factors 35.0 and 10.5, respectively). lMAb BIWA 8, containing murine residues in the light

chain framework region 2, shows a marked decrease of %, resulting in increased affinity.

Table 1 Kinetics and affinity constants of MAbs directed against CD44v6.
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were labeled with either ‘I or **' and injected simultaneously (50 pg, 10 uCi each). Each pair

s of MAbs was selected to provide a stepwise decrease in the difference in affinities; mMAb U36
has a 35.0 fold lower affinity than mMAb BIWA 1 (experiment 1), hMAb BIWA 4 has a 14.0-
fold lower affinity than cMAb BIWA 2 (experiment 2) and hMAb BIWA 4 has a 4.0-fold
lower affinity than hMAb BIWA 8 (experiment 3). The immunoreactive fractions of all
iodinated MAbs were at least 74% after extrapolation (Table 2).
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WO 02/ 094BbiBdiktribeidnObdéxperiidnt 1 were determined at day 1, 2, 3 and 7 after injection;

©  biodistributions in experiments 2 and 3 were determined at day 1, 2, 4 and 7 days after

injection. The calculated average %ID/g of tumor and blood of all three experiments are given

in Table 3.
Table 3 Tumor and blood levels of iodinated CD44v6-specific MAbs with different affinity after co-
15 injection to HNX-OE bearing mice
Conjugate A (%ID/g) Conjugate B (%ID/g) Conj. A:B ratio
Exp. No Time after Tumor  Blood Tumor Blood Tumor
20 Blood
injection
1 Conj. A:"™'I-mMAb U36 1d 15.7 17.9 13.0 17.8 - 1.2 1.0
Conj. B: "*L.mMAbBIWA 1 2d 18.4 15.0 134 14.9 1.4 1.0
3d 20.6 11.8 13.7 11.0 1.5 1.1

25 7d 16.5 7.1 7.8 4.3 2.1 1.5
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n blood and normal tissues at 1, 2 and 3 days p.i.. At day 7 p.i., BIWA 1 levels in blood and

most of the organs were significantly lower (p < 0.05) than U36 levels, indicating more rapid
clearance of BIWA 1 from the blood/body. A 50% higher tumor uptake of U36 in comparison
with BIWA 1 at day 3 p.i. is illustrated by Figure 2A.

25 Similar relationships were found in the evaluation of the two other MAb pairs. A(MAb BIWA 4,
while having the lower affinity, showed a significantly higher tumor uptake (p < 0.001) than
cMADb BIWA 2 and hMAb BIWA 8 at all time points (Table 3). In contrast, MAb levels in
blood and normal tissues were similar for these pairs of MADbs at 1, 2, and 4 days p.i. At 7
days p.i., BIWA 2 and BIWA 8 levels in blood and most of the organs were significantly lower

2 (p < 0.05) than BIWA 4 levels, indicating more rapid clearance of these MAbs from the
blood/body. A 45% higher tumor uptake of BIWA 4 in comparison with BIWA 2 is illustrated
by Figure 2B, while a 20% higher tumor uptake of BIWA 4 in comparison with BIWA 8 is
illustrated by Figure 2C, for the 4 days post injection time points.

Consistent resulfs were obtained from an additional experiment (data not shown) in which the

5 radiolabels were exchanged: "’I-BIWA 4 versus *'I-BIWA 8 instead of S'I-BIWA 4 versus



ro Abbreviations: as = amno acids nt = nucleotide sequence SEQ ID No. 1

VH BIVWA 4/8 as 15 EVQLVESGGGE.VKPGGSLRLSCAASGFTFSSYDVBWRQAPGKGLEW/STI SSGGSY

TYYLDSI KGRB DR BHRIBMAKNSL YL QUNSL RAEDTAVYYCARQGLDYWGRGTLVTV SPET/EBBEDI4EY No. 2
VL BIVWA 4 as ElI VLTQSPATLSLSPGERATLSCSAS S SI NYI YWYQOKPGQAPRLLI YLTSNLAS
GVPAR 20 FSGSGSGTDFTLTI SSLEPEDFAVYYCLQASSNPLTFGGGTKVEI K SEQ I D No. 3 VL

BI WA 8 as ElI VLTQSPATLSLSPGERATLS CSAS S SI NYI YW.QQKPGQAPRI LI YLTSNLAS GVPARF

S G5 GS GIDFTLTI S SLEPEDFAVYYCLQW S SNPLTFGGGTKVEI K '25 SEQ ID No. 4 VH
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AAGGGCECTCGAGTGGGT CTCAACCATTAGTAGTGGTGGTAGT TACA ATCTAGACAGT 30

ATAAAGCCCRBA Tt oaa ot tiaEAGRGATNSIT CIRAARAAGTGEGRETRAGCET RCAMAREEADI st ribution
AGTCTGAC{ISCTGAWAT % CAWTGGACTACTGGGGT .
CGAGGAACCT qHa @’IG:@E d 4 higher gad more selective tumor

T OCTGCAGT CLCAGST ARG AT MATTACAT Y AR A ORI MR IR, To test this

CCTAGACT CPIEAitity Ahe oA CABRREGETEAT GOASTORPIeAGRRIT GAGIEGRith FINX-OF
AGTGGGTCTGGAA CT.TCACTCTCACAATCAGCAGCCTGGAGCCTGAAGATTTTGCCGIT 40

TATTACTGCETEEK REPAACCCGCTCACATTCGGT GGTGGGACCAAGGTGGAGATT  AAA SEQ

No. 6 VL t i1 186
GAAATTGTT Crgcecdgclﬂégo L BeHR6 Qr 390G TReRIWA L o splins a5 5apivel. Experiment

TCCT GCAGT 8CEHGIT CATRGFBTRANT BAGHT ATAC BT R CCAGARGCGAGHAGH riment 3: 400
CGIGGCTTCTGGAGT CCCTGOGCGCT TCAGT

CCTAGAATCT CAT
AGTGGGTCT w T@%&éﬁ?@@&@e@ww@mﬁe@wﬁ

15 In Figure 3, the mean relative tumor volume (as a percentage of the tumor volume at day 0) for

the control and treatment groups is plotted against time. Tumors of mice in the control group
in all three experiments showed exponential growth with a tumor volume doubling time of
about 7 days. In the groups treated with the '**Re-labeled MAbs, tumors stopped growing, in
some cases accompanied by tumor regression, shortly after injection of the conjugates.
»  However, all tumors ultimately regrew.
In experiment 1, administration of 300 pCi **Re-BIWA 1 resulted in a decrease of the tumor
growth rate, but not in a reduction of the mean tumor size. Administration of 300 uCi *°Re-
U36, however, caused a reduction of the mean tumor volume from 185 mm® to 120 mm?
between day 7 and day 17 post injection, after which tumors started growing again. The mean
s relative tumor volume in the "*°Re-U36-treated group was significantly smaller (p < 0.001)
than that of the **Re-BIWA 1-treated group from day 14 on.
In experiment 2, administration of either 300 puCi "*Re-BIWA 4 or 300 pCi *Re-BIWA 2
resulted in tumor growth arrest at day 7 with start of regrowth at day 17 p.i.. BIWA 4 was
more effective in RIT than BIWA 2 from day 14 on, but a significant difference between the
s mean relative tumor volumes was only found at day 14 p.i. (» <0.05).
In experiment 3, mice were treated with either 400 pCi *°Re-BIWA 4 or BIWA 8, which
resulted in a decrease of the relative tumor volume to a minimum of 80 + 62 % and 98 + 81%,

respectively, at day 19. Thereafter, tumors started regrowth.
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CGGCCGTGTATTACT GT GCAAGACAGGEEGT TGGACTACT GEGGT CGAGGAACCT TAGT CACCGT CTCCTCAGCTA
GCACCAAGBU0GATMBAGT CT TCCCCCT GECACCCT CCTCCAAGAGCACCTCT GGECT
GCCTGGTCAAGGACTACT TCCCCGAACCGGT GACGGT 43T CGT GGAACT CAGGCGCCCT GACCAGCGECGT GCACA
CCTTCCCGECTGT CCTACAGT CCTCAGGACT CTACT CCCT CAGCAGCGT GGTGACCGT GCCCTCCAGCAGCTTGG
GCACCCAGACCT ACATCTGCAACGT GAATCACAAGCCCAGCAACACCAAGGT GGACAAGAAAGT Tggt gagaggc

cagcacagg gyt gt tcct cGt ggacgeat ccc gct at gcagccc
cagtccggg %‘i@? gﬁégﬁl g%ﬁ?z @t@i‘g gioaet ga

gagggt ct t f@%‘t@ﬂe&a}é@@aﬁé@ﬁ@bvgémo aa

ggggcaggat Q,laé) ]at & ggaggaccct gcccct gacct aagcccaccccaa

aggccaaact ct ccact ccct Cagct cggacaccttctctcctcccagattccagt aact cccaatcttctctct
Koopman, G., Heider, K.-H., Horts, E., Adolf, G. R., van den Berg, F., Ponta, H., Herrlich

gcaGAPﬂ?TST@AOMM@HCWTW@@SE@@%%@@Q@&@%G A9CRhEaG6EE cc
agct caaggegpgacaighgoges SUMe ARG SSN-SSAGHIRCASIE BP@B%%%%EVSX%& E%Zac
ctccatct ctgbqqmmG}CACCTGAA CCTGGGEGEGEGACCGTCAGTICTTCCTICIT . CA
C

GT CAT GACCCTGAGGTCAAGTT
enACALEhadisbGT A
BWotew eg(presse ona metastatlc rat tumor cell line are derived from

CAAA&CCT@@QA&@@%AWMACCATCTCCAAA&CAAAQ@ gggacccgt ggggt gcgagggecaca
t ggacagaggccggct cggcccaccct ct gccct gagagt gaccgct gt accaacct ct gt cct acaGEGECAGCC

CCGAGAACCAOARETGEARABEIL TROTOTRAS 6, PG T Els] BACCARAGANGCARB AN
GGTCAAN GGEFIGIAT OPABECARATRECHET] %@WM%S GAC

10

alterna’uvce;é/A &_ced exons. Proc atl. _zlﬂé%g{. CSF A &Mg ]%]E%%&%@&A&BTGGCA
m%%%? Mo *&é&a 9“ Caprie B0, A RTEeR M), BARC Glestis eiaier gl e+

const ant) rg;" noglobylip EF‘H@@U“QGSCMBGSJ%héé92-§éq&ence
under |7 ne&l hon- transl ated sequences in italic, cloning sites bold

aagcttgatcttcaggat atcacatttgcttctgacacaactgtgttcact agcaacct caaacagacaccATGG
ATTTTCAGGT@@A@QATH?IS FCAGCV CEBGUTAAT GAGT BoRCAGNpATAG TEHECACHRAGHARAT GIdiTCA

CCCAGT CT CetbliseS U G b N RCREAGREICACE T G DEEYAGT GCCAGCT CAAGTATAA
20

AT TACHT ATAGT GRS AF:@L\' AcAeeT g&%&%@gﬁ AT G
AAGATTT I%H&&f&%@%@%ﬁ& A CRIBET CGAGA

yAYi

Van Gog, F.B., Brakenhoff, R.H., Snow, G.B., and Van Dongen G.AM.S. Rapid elimination

s of mouse/human chimeric monoclonal antlbodles in nude mice. Cancer Immunol. Immunother.,
44:103-111, 1997b.

Wielenga, V. J. M., Heider; K.-H,, Offerhaus, G. J. A, Adolf, G. R, van den Berg, F. M.,

Ponta, H., Herrhch P., Pals, S.T. Express1on of CD44 variant protelns in human colorectal
@  cancer is related to tumor progression. Cancer Res. 53: 4754-4756 (1993).



TTAAACGGACT GTGECTGCACCATCTGT CTTCATCT TCCCGCCATCTGATGAGCAGI TGAAATCTGGAACTGCTA
GCGT TGTGTGCCTGCTGAATAACT TCTATCCCAGAGAGECCAAAGT ACAGT GGAAGGT GGATAACGCCCT CCAAT

25 WO 02/094879 PCT/EP02/05467
CGGGTAACT CCCAGGAGAGT GTCACAGAGCAGGACAGIAAGGACAGCACCTACA. GCCTCAGCAGCACCCTGACG
C

TGAGCAAAGCAGACTACGAGAAACACAAAGT CTACGCCT GCGAAGT CACCCAT CAGGGCCTGAGCTCGCCCGT CA
CAAAGAGCTTCAACAGEGGAGAGTGTTAGgaat tc SEQ I D No. 12 |ight chain (variable +

const ant) D-CWI / pAD- 30 CW19, | eader sequence
underl i nedﬂ r*ﬁ?r anSFa}fsqﬁfgéiﬁé% s initalic, cloning sites bold

aagctt gat c%%gﬁ%%acattt cttctgacacaact %}L\gttcacta caacct caaacagacaccATGG
ATTTTCAGGT qUUSETRSCES AT GAlaTaRGT TCTCA
CCCAGT CT Camtensitatrginns . CTGT CTCCAGGGEGAGAGGGECCACCCTGTCCT GCAGT GCCAGCTCAAGTATAA
35

ATTACATAT AN (oo CCAGAAGCCAGGACAGCCTCCTAGAATCTTGATTTATCTCACATCCAACCTGECTT
CTGGAGT CCGRE 436 RIiGAGT GGCAGT GGGT CTGGAACCGACT TCACT CTCACAAT CAGCAGCCTGGAGCCTG

AAGATTTT GQQ(;I&&QE{{WGT GGAGTAGTAACCCGCTCACATTCGGT GGTGEGACCAAGGT GGAGA
TTAAACGGACTGTGECT GICTTCATCTTCCCGCCATCTGATGAGCAGT TGAAATCTGGAACTGCTA
GCGITGIGT A CCCAGAGAGGCCAAAGT ACAGTGGAAGGT GGATAACGCCCTCCAAT
COGTTGTCT T G M VRSN

CGGGTAKCT&&

CAAAGAGCTTCAACAGGGGAGAGTGTTAGgaattc SEQ I D No 13 heavy chal n (varl abI e +
const ant) SO NSB 2L BI@dgtience i n N5SKA val, no 45 introns contained,

| eader se@IRIAQIMAAISTISPEER ATLSCSASSSINYIYWYQQKPGQAPRLLIYLTSNLASGVPAR
ATGGAGH T T RS EECTISRL EPEDFAXKEVAT. é\wﬁ% GIG

CAGCTGGT GGAGT CTGEEEGAGECT TAGT GAAGCCT GGA CCCTAAGACT GIGCA
GCCTCTCEAT \F

CTGGAGT (5

GGCCGATT A N

AGGGCTGA

ACCTTAGTCACCGT CTCCT CAGCT AGCACCAAGGGOCCAT OGGT CTTCOCOCT GGCACOCTCC
TCCAAGAGC@@@@@@G@@@ABMB@@@@TGGGCTGCUGGTCAAGGAUAUTCCCCGAA is

: \GGAG (GCTCCGGGG

3G E IEO , SABELEEACAANGAACAABECT Z2MACAGT
02/094879Pﬁ@ﬂﬂéﬁ@ﬁﬁ@@ﬂ@ﬁAC&@TCTCCAGAGACAATGCCAAGAACTCCCTGTACCTGCAAATGAAC
AGTCTGAGGGCTGAGGACACGGCCGTGTATTACTGTGCAAGACAGGGGTTGGACTACTGEGGT
CGAGGAACCTTAGTCACCGTCTCCTCA

SEQ ID No. 5 VL BIWA 4 nt
35
GAAATTGTTCTCACCCAGTCTCCAGCAACCCTGTCTCTGTCTCCAGGGGAGAGGGCCACCCTG
TCCTGCAGTGCCAGCTCAAGTATARATTACATATACTGGTACCAGCAGAAGCCAGGACAGGCT
CCTAGACTCTTGATTTATCTCACATCCAACCTGGCTTCTGGAGTCCCTGCGCGCTTCACTGGC
AGTGGGTCTGGAACCGACTTCACTCTCACAATCAGCAGCCTGGAGCCTGAAGATTT TGCCGTT
40 gﬁg?ACTGCCTGCAGTGGAGTAGTAACCCGCTCACATTCGGTGGTGGGACCAAGGTGGAGATT

SEQ ID No. 6 VL BIWA 8 nt

4 GAAATTGTTCTCACCCAGTCTCCAGCAACCCTGTCTCTGTCTCCAGGGGAGAGGGCCACCCTG
TCCTGCAGTGCCAGCTCAAGTATARATTACATATACTGGCTCCAGCAGAAGCCAGGACAGGCT
CCTAGAATCTTGATTTATCTCACATCCAACCTGGCTTCTGGAGTCCCTGCGCECTTCAGTGGC
AGTGGGTCTGGAACCGACTTCACTCTCACAATCAGCAGCCTGGAGCCTGAAGATTTTGCCGTT

TATTACTGCCTGCAGTGGAGTAGTAACCCGCTCACATTCGGTGGTGGGACCAAGGTCGAGATT
so  AAR



5 GAGCCCAAATCTTGTGACAAAACT CACACAT GCCCACCGT GCCCAGCACCT GAACT CCTGRRG
GGACCGT CAGT CTTCCT CTTCCCCCCAAAACCCAAGGACACCCT CATGAT CTCCCGGACCCCT
GAGGT CACAY GOGTRETCCT GGACGT GAGCCACGAAGACCCT GAGGT CAAGT TCAACPGEERG2/05467
GT GGACGGOGT GGAGGT GCAT AAT GCCAAGACAAAGCEECGGGAGGAGCAGT ACAACAGCACG
TACCGT GT GGT CAGCGT CCTCACCGT CCT GCACCAGGACT GGCT GAAT GGCAAGGAGTACAAG 10
TGCAAGGT CTCCAACAAAGCCCT CCCAGCCCCCAT CGAGAAAACCAT CTCCAAAGCCAAAGEG
CAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCATCCCGGGATGAGCTGACCAAGT GGG%G
GTCA J GGA

AT GO AR AR AT ACA B ) BaCTOCTTC
TTCCTCTA , G
TCCGTGAT 2 S ST}

ID No. 14 1% JHPSEHGRRTISRBNARNSLY LQMNSARAERT M) YA GARQGEENWERGTRVTVSS
NSKGLval , A S VERIgARHTES THaeT A €L LYK D YFPEPVTVSWNSGALTSGVHTFPAVLQ

ATGGAAGCCSSELY NECRSCBIGARCPPCPAPEL
ATTGTTCTCAGTGDSYIATICORHAC0 S RASACACER SR
TGCAGTG:Q\%Q@T@WH Pl ]G)%%REPQV
AGACTCTTGART. 3 5 GSFFL
GGGICT [

TACTGCCT GATTAAA

CGTACGSET GTCTTCATCTTCCCGCCATCTGATGAGCAGTTGAAATCTGGA
Ad%dW%&ﬂ%?dﬁ@@&é&MﬁA@@%@
GTGGATAACGCCCT CCAAT CGGGT AACT CCCAGGAGAGT GT CACAGAGCAGGACAGCAAGGAC 30
AGCACCTACEECTOABAAESEASE SR SSINGTAR T O G ARRAC VBT

SHOAT SGARGIPIST GA

EAASHOATIHANICHS
SEQ | B» NoDEIELK $GINA SVNAGILNNEY PREAK VQ WKIEDIATIQ REN¥QBS I EQISRaNSTYSLERT

NSKG val , LMK@H)YEKH&@\WR@EQ’T‘H(%LSSW?KSFNRGEC
ATGGAAGCCCCAGCTCAGCTTCTCTTCCTCCTGCT GCTCT GGCT COCAGATACCACCGGAGAA

S e
OLAGT COCA TN RS GRACAGGCTCCT 40
AT T R S 1 AT SRR A S AR P GO COAPRIT [ L TSLASGVPARE

SGSGSGTDFTLTISSLEPEDFAVYYCLQWSSNPLTFGGGTK VEIKRTVAAPSVFIFPPSD
EQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTL
TLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

5o SEQID No. 10 heavy chain (variable + constant) BIWA 4/8 nt ; insert in pAD-CMV1/pAD-
CMV19, contains introns (lower case) between CH1-hinge, hinge-CH2, CH2-CH3, leader
sequence underlined, non-translated sequences in italic, cloning sites bold

aagctttgacagacgcacaaccctggactcccaagtctttctcttcagtgacaaacacagacataggatatcaca
35 tttgcttetgacacaactgtgtteactageagectecaaacagacaccATGAACTTTGGGCTCAGCTTGATTTTCC
TTGTCCTAATTTTAAAAGGTGTCCAGTGTGAAGTGCAGCTGCTGCACTCTGGGEGAGGCTTAGT GARGCCTGCAG
GGTCCCTAAGACTCTCCTGTGCAGCCTCTGGATTCACTTTCAGTAGCTATGACATGTCTTGGGTTCGCCAGGCTC
CGGGGAAGGGGCTGGAGTGGGTCTCAACCATTAGTAGTGGTGGTAGTTACACCTACTATCTAGACAGTATAAAGGE
GCCGATTCACCATCTCCAGAGACAATGCCAAGAACTCCCTGTACCTGCAAATGAACAGTCTGAGGGCTCAGEACA
40 CGGCCGTGTATTACTGTGCAAGACAGGGGT TGGACTACTGGGEGTCGAGGAACCT TAGTCACCETCTCCTCAGCTA
GCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGEGGGCACACCGGCCCTGGEGAT
GCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCEGECGTGCACA
CCTTCCCGGCTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGGTGACCGTGCCCTCCAGCAGCTTGG
GCACCCAGACCTACATCTGCAACGTGAATCACAAGCCCAGCAACACCAAGGTGGACAAGAAAGTTggtgagaggc
45 cagcacagggagggagggtgtctgctggaagcaggctcagcgctcctgcctggacgcatcccggctatgcagccc
cagtccagggcagcaaggcaggccccgtctgcctcttcacccggagcctctgcccgccccactcatgctcaggga
gagggtcttctggctttttcccaggctctgggcaggcacaggctaggtgcccctaacccaggccctgcacacaaa
ggggcaggtgctgggctcagacctgccaagagccatatccgggaggaccctgcccctgacctaagcccaccccaa
aggccaaactctccactcccteageteggacacettetetecteccagattecagtaactceccaatcttetotet
s0 gcaGAGCCCAAATCTTGTGACAAAACTCACACATGCCCACCGTGCCCAggtaagccagcccaggcctcgccctcc
agctcaaggcgggacaggtgccctagagtagcctgcatccagggacaggccccagccgggtgctgacacgtccac
ctccatctcttCctcaGCACCTGAACTCCTGGGGGGACCGTCAGTCTTCCTCTTCCCCCCAAAACCCAAGGACAC
CCTCATGATCTCCCGGACCCCTGAGGTCACATGCETGGTGGTGGACGTGAGCCACGAAGACCCTGAGGTCAAGTT
CAACTGGTACGTGGACGGCGTGGAGGTGCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTA




GGGTCTGGAACCGACTTCACT CTCACAATCAGCAGCCTGGAGCCTGAAGATTTTGCCGI TTAT
TACTGCCTGCAGT GGAGTAGT AACCCGCTCACATTCGGT GGTGGGACCAAGGTGGAGATTAAA
CGTACGGT GO TGNBRATCTGTCTTCATCT TCCCGCCATCTGATGAGCAGT TGAAAPCTEBA2/05467
ACTGCCTCTGITGT GTGCCTGCTGAATAACT TCTATCECAGAGAGGCCAAAGTACAGTGEAAG 45
GTGGATAACGCCCTCCAATCGGEGTAACT CCCAGGAGAGT GTCACAGAGCAGGACAGCAAGGAC
AGCACCTACAGCCT CAGCAGCACCCT GACGCTGAGCAAAGCAGACTACGAGAAACACAAAGTC
TACGCCTGCGAAGT CACCCATCAGGGECCTGAGCTCGCCCGTCACAAAGAGCTTCAACAGEEGA GAGIGTITA
so SEQs | DCiesGTEET BEUAT GbTCNCd\dS‘K@'GCEMCCAGGACTGGCTGAATGGCAAGGAGTACAAGTGCAAGGTCTCCAA

A\ ) gagggccaca

ECCTTOCTICRET OROCAGEE CHEFGCAGCC
T, CCCCCATCCCGGGATGAGCTGACCAAGAACCAGGTCAGCCTGACCTGCCT

GGGECCCCCOETORATIAARAANEEGARCTAET: EI"ECIJTTCTCAATTTCTTATTTCI:ATAA
TGAGAAAAAAAGGAAAATTAATTTTAACACCAATTCAGTAGTTGATTGAGCAAATGCGTTGCC
MAAAGGATWG&G&EGTJQT@F@A@O@MM@BM@A%T%EJ@% /pAD-
TACCCACAGCMAAIN\ G A T4 Geicd Gh AT ARt TN EHACAATAT, Gé%&es bold

CATCACCGAACI:CTGATTCCGTAGACI:CACACCTTCIETAAMCAATCT&TCAC& A
St AL I%%% aﬁégacacm%
GCTTCTGACATMR’@E@@@A@EM&%@@@@W HoebchenTraTToTCA

& v ATCAGTATAR
CAEC SESSLL YT EEICII'DIWDCAACCTGGCTT
‘H\ﬂ A egegg‘e AW%&ACTGGAGCCTG

5
b HER VA .{iai% 'Q.(.r.re;am RYARRAACCTGGAGA
g e '(r %’ een u“"?‘,.g‘ ‘3 Oie}“t, .‘ "i-r-u onACT G

dé¥e

TMAAA@JMW&M‘W% (o AVARL 2 =/ “GCCCTCCAAT
%ATMWWM%&MMMEEM@WEE%E&A@&TGACGC
CT T CT GO T e A S BCITR G A CRACAIBT ST S GACH AN T CAGATCCAEGI CGCCCaTCA

R SPOELE YBGEATIEFT CCACACCCTAACTGACACACATTC
CACAGAAT TATTAATAGTAATCAATTACGGGGT CATTAGT TCATAGCOCCA
TATATGGAM &%1‘1 helain{yaraiadcrestatBEY ARTGR 1/pAD-
CCCCRECCAT YOG et SAATRCACTTIST T OB TAT G NGEBASTABHEIC EIGHIEATes bold

aagcttgatcttcaggatatcacatttgcttctgacacaactgtgttcactagcaacctcaaacagacaccATGG
ATTTTCAGGTGCAGATTTTCAGCTTCCTGCTAATGAGTGCCTCAGTCATAATGTCCAGGGGAGAAATTGTTCTCA
CCCAGTCTCCAGCAACCCTGTCTCTGTCTCCAGGGGAGAGGGCCACCCTGTCCTGCAGTGCCAGCTCAAGTATAA

35 ATTACATATACTGGCTCCAGCAGAAGCCAGGACAGGCTCCTAGAATCTTGATTTATCTCACATCCAACCTGGETT
CTGGAGTCCCTGCGCGCTTCAGT GGCAGTGGGTCTGGAACCGACTTCACTCTCACAATCAGCAGCCTGGAGCCTE
AAGATTTTGCCGTTTATTACTGCCTGCAGT GGAGTAGTAACCCGCTCACATTCGGTGETGGCACCAACCTGEACA
TTAAACGGACTGTGGCTGCACCATCTGTCTTCATCTTCCCGCCATCTGATGAGCAGT TGAAATCTGGAACTGCTA
GCGTTGTGTGCCTGCTGAATAACTTCTATCCCAGAGAGGCCAAAGTACAGTGGAAGGTGGATAACGCCCTCCAAT

40 CGGGTAACTCCCAGGAGAGTGTCACAGAGCAGGACAGCAAGGACAGCACCTACAGCCTCAGCAGCACCCTGACGT
TGAGCAAAGCAGACTACGAGAAACACAAAGTCTACGCCTGCGAAGT CACCCATCAGGGCCTGAGCTCGCCCGTCA
CAAAGAGCTTCAACAGGGGAGAGTGTTAGgaatte

SEQ ID No. 13 heavy chain (variable + constant) BIWA 4/8 nt ; sequence in N5KGlval, no
s introns contained, leader sequence underlined

ATGGAGTTTGGGCTGAGCTGGCTTTTTCT TGTGGCTATTTTARAAGGTGTCCAGTGTGAAGTG
CAGCTGGTGGAGTCTGGGGGAGGCTTAGTGAAGCCTGGAGGGTCCCTAAGACTCTCCTGTGCA
GCCTCTGGATTCACTTTCAGTAGCTATGACATGTCTTGGGTTCGCCAGGCTCCGGGGAAGGGG
5o CTGGAGTGGGTCTCAACCATTAGTAGTGGTGGTAGTTACACCTACTATCTAGACAGTATAAAG
GGCCGATTCACCATCTCCAGAGACAATGCCAAGAACTCCCTGTACCTGCARATGAACAGTCTG
AGGGCTGAGGACACGGCCGTGTATTACTGTGCAAGACAGGGGTTGGACTACTGCGCETCCAGGA
ACCTTAGTCACCGTCTCCTCAGCTAGCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCOTOC
TCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAR
55 CCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTETC
CTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGGTGACCGTGCCCTCCAGCAGCTTGGGE
ACCCAGACCTACATCTGCAACGTGAATCACAAGCCCAGCAACACCAAGGTGGACAACAAAGTT




25 TGACGICAATGGEGTGGACTATTTACGGTAAACT GCCCACT TGGCAGTACATCAAGT GTATCAT
ATGCCAAGTACGCCCCCTATTGACGT CAATGACGGT AAA. TEECCCGCCTGECATTATGCCCAG
TACATGACOVOAZ@ESAHCT TTCCTACT TGECAGTACATCTACGTATTAGT CATCGCT ACTAIRQ2/05467
ATGGTGATGCGGT TTTGGECAGT ACAT CAAT GGGCGT {gGATAGCGGT TTGACTCACGEGEGATTT
CCAAGT CTCCACCCCATTGACGT CAATGEGAGT TTGI TTTGGECACCAAAATCAACGGGACTTT 30
CCAAAATGTCGTAACAACT CCGCCCCAT TGACGCAAAT GEECAEGTAGECGT GTACGGT GCGAG
GICT. ATATAAGCAGAGCT GGGT ACGT GAACCGT CAGAT CGCCTGGAGACGCCATCACAGATCT

GCTCCTAG@@'E@K&E@EEE@HKE@%@ARWW@@@@@@R
GGCAGT GGREC TGO COGAGTEECAC TG FACAATCACCACCE AP FoAALH
GTTTAT TACTHCAEHGEIAG HEEACIAGEANCTCECECACA T T A GC FaCE ERmACEAA
ATTAAACGTAGGEHEEAHECACATCEGECE TeA TC T e Fo Hat EmAGRA
TCTGGAACT R e TG G HECT T ERAA BAAC T EC AT CCRACARNGRCGAAA AGAGC
TGGAAGGT GEATANCECCCHPAA T CRECTAAG R CRCARAGAGTCHAGAPAGRAGEACABE cc e TC
M%@W@W@@@%@Mﬁé@@é%% PTCTCATGC

AAAGTETACCCCTGEBMAETICACGCTCTGCACAACCACTACACGCAGARGAGCCTCTCC CXTG%ECTCCGGGT
CCAT CAGGEEETEAGCT CGCCCGT CACAAAGAGCTTCAACAGGCGAGAGTGTTGAAT T

CCGTTAACGGT TACCAACT ACCTAGACTGGATTCGTGACAACATGCGCECCGTGATATCTACGT 45

ATGATCA A R T ek gl |
TTCCTTGA @%}%&CTGTCCTT T &al, leader

GCATTGTCT CTATTCTGEEEEGET GEEGT GEEECAGGACAGCAAGGEEEEA

T 1
SRS L O A AAECEGACAR

".« SCCAAAGGE
GAAA

AAGAACCAG

u.u

ACCAATT _ : AP ATEFFERCCCTGTCC

GCA ACPEEAFAGGCTCCT
A ' ART KT & TGGCAGT
SéST / ARERRGCCGTTTAT
ATAAGGT AGRSTTAAR
02/ 09487 GAGCAGTTGARATCTGGA

GGATAGCT ERRACAGLL ACE A A e

50 AGCACCTACAGCCTCAGCAGCACCCTGACGCTGAGCAAAGCAGACTACGAGAAACACARAAGTC
TACGCCTGCGAAGTCACCCATCAGGGCCTGAGCTCGCCCGTCACAAAGAGCTTCAACAGEGGA
GAGTGTTGA

SEQ ID No. 15 light chain (variable + constant) BIWA 8 nt ; sequence in N5KGlval, leader
s sequence underlined

ATGGAAGCCCCAGCTCAGCTTCTCTTCCTCCTGCTGCTCTGGCTCCCAGATACCACCGCAGAR
ATTGTTCTCACCCAGTCTCCAGCAACCCTGTCTCTGTCTCCAGGGGAGAGGGCCACCCTGETCC
TGCAGTGCCAGCTCAAGTATAAATTACATATACTGGCTCCAGCAGAAGCCAGGACAGCGCTCCT

%  AGAATCTTGATTTATCTCACATCCAACCTGGCTTCTGGAGTCCCTGCGCGCTTCAGTGGCAGT
GGGTCTGGAACCGACTTCACTCTCACAATCAGCAGCCTGGAGCCTGARAGATTTTGCCGTTTAT
TACTGCCTGCAGTGGAGTAGTAACCCGCTCACATTCGGTGGTGGGACCAAGGTGCAGATTARA
CGTACGGTGGCTGCACCATCTGTCTTCATCTTCCCGCCATCTGATGAGCAGTTGAARATCTGGA
ACTGCCTCTGTTGTGTGCCTGCTGAATAACTTCTATCCCAGAGAGGCCAAAGTACAGTCCAAG

4 GTGGATAACGCCCTCCAATCGGGTAACTCCCAGGAGAGTGTCACAGAGCAGGACAGCAAGGAC
AGCACCTACAGCCTCAGCAGCACCCTGACGCTGAGCARAGCAGACTACGAGAAACACAAAGTC
TACGCCTGCGAAGTCACCCATCAGGGCCTGAGCTCGCCCGTCACAAAGAGCTTCARCAGGGGA
GAGTGTTGA

s SEQID No. 16 BIWA 4 in N5KG1val

CTGACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTCACCE
CTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCACGT



GCCTGGTAGGATTTTATCCCCGCT GCCATCATGGT TCGACCAT TGAACT GCATCGT CGCCGT G
TCCCAAAATAT GGCGAT TGECAAGAACGGAGACCTACCCT GECCTCCGCTCAGGAACGAGTTC
AAGTACT TOEBAX 003827 GACCACAACCT CTTCAGT GGAAGGT AAACAGAAT CTGGT BAT/ERVEAS467
GGTAGGAAAA. CCTGGT TCTCCATTCCTGAGAAGAATCGACCTTTAAAGGACAGAATTAATATA 10
GITCTCAGTAGAGAACT CAAAGAACCACCACGAGGAGCTCATTTTCTTGCCAAAAGT TTGGAT
GATGCCTTAAGACTTAT TGAACAACCGGAAT TGECAAGTAAAGTAGACATGGT TTGGATAGTC
GGAGGCAGI TCTGI TTACCAGGAAGCCATGAATCAACCAGGECCACCTTAGACTCTTTGTGACA

AGGATGCAT GCAGGAATTTGAAACEGACACST ETAARGCACAAAT TCAT T TOREEAMEAEAMM T A EF coTT
TCTCCCAGAATACCEACBCERECTCAGRTARCTCCATTACEAAAAGGRALLAAGAAEAM S FEACaTACE
TTTGAAGT CEACGACAACAAATACIAACARBARRATCRTTACAAGT EETC Rl Be0et S A AT TeCATAR
AAGCTAT GZARERARAATAAGARGARCBRACT TTASCACCRA T TARAT RATSA6ARECA e caT TR C
TTCTAGT T GECAGCCATCTGT TRE R ERCRCTHOTCoEtt SREA £l A GARERE SoANSRT S cacccas
CACTCeCACRGECATAGCTCEAARAAATEACCAAAT EREATCERAL ECASTABEAGRESA ePn Td E T T
CTATTCT GoaaEaT CCREECCEEhATOACARCAACCRORASEAL EERAAGACAATA ROACAGGAT
GCATCGCTCHERAT CCCCACERETEAATCoAARCARTA SIRcE T EAA SR GER P E CACATTT
TGCCAAGT ACBECTEATATACACSTCAALCARTOEAAAA BTEERTCETECRAE AT ATGGATTG
ACATGACCTEAECRGACT FTCCTACT ECB0ACEACALEA AGCTATTAGECA RS EALE MACAGACA
TGGT GATGRECEET TCCCACEACATCAAT GPEBRT CeAT ARt ECAGECACEEEEAL T ggTTGTC
CEEAGGAARATEAAGEA

CAAGT CTCEAGRCCAR TEACPTEAATECCACERREEA AT W TCCAA
CAAAAT GT GGRAACAACT CERETREAT EGACERAAAT SEREGE ACCRGECEACSHE GCATAAA
TCTATATAAGEAGARRA COREACRECCACACAT ECACT CAL CASTACE CAARACAGA TAGGGGC
GACATGGAGEEACCEETCARCTOREEEETECEACT ORI AT & TAAAMIST GELCAGE TTGCATA
GTGCACCT CBTCEACTE CECCEEEAREET TAGECAATRET AT e TAAGARE GATGCATG
GCAGCCT CEGEATTRACT TTCAGE ACETATCACATET CE & 66kt TETECACEE S8NcaTTC

GGGCT GGAGECEEALT CAACCAT T ACAACTROT AT AGTAACARRT AT ALGEACASASE M An racocca
AAGGGCCGAETEACEATCTECACATACAATREAMEAAET AT EE ACEECEALAE CAACAR ccanceac
CT GAGCCCECACEECALBECRCE TCAATAATGACGTATGT TCCCATAGTAACGCCAATAGGGACTTTCCAT
GTATTACT GEECANCARACEEET ESEARTACACCER ARACEAACET TAGECAGRE T RA ST TATCAT
AGCTAGCAECAACREECAATOCET ETA COERET CERACEAT 6T LAAPGACEAGES el 30 T85ccac
CACAGCGCEECA CEAET CEAT CEEAANBEAETACT T GEEAGPACKEST SACEST B Ot AP TA T TACC
CTCAGGCGEECT EALCACCCEETT CEARACATACERNEEE 68 €8t ALART EEE GACEACT Gl PacaaaTTT
CTCCCTCAGCA&EEE@&EEE@EEK@E@EE@Eéﬁﬁ%@ﬁ&i@ﬁﬁﬁé@@ﬁ%@%@ﬁ@é@ﬁi&?@ﬁﬁ@eGGACTTT
SAAROE A CECCACALCAAAET A FACEEEAAMTAE E & A e Taaaag
GTCTATATAAGCAGAGCTGGGTACGTGAACCGTCAGATCGCCTGGAGACGCCATCACAGATCT
CTCACCATGGAAGCCCCAGCTCAGCTTCTCTTCCTCCTGCTGCTCTGECTCCCAGATACCACE
GGAGAAATTGTTCTCACCCAGTCTCCAGCAACCCTGTCTCTGTCTCCAGGGGAGAGGGCCACT
CTGTCCTGCAGTGCCAGCTCAAGTATAAAT TACATATACTGGTACCAGCAGAAGCCAGGACAG
35 GCTCCTAGACTCTTGATTTATCTCACATCCAACCTGGCTTCTGGAGTCCCTGCGCGCTTCAGT
GGCAGTGGGTCTGGAACCGACTTCACTCTCACAATCAGCAGCCTGGAGCCTGAAGATTTTGCC
GTTTATTACTGCCTGCAGTGGAGTAGTAACCCGCTCACATTCGETGGTGGGACCAACGTCCAG
ATTARACGTACGGTGGCTGCACCATCTGTCTTCATC TTCCCGCCATCTGATGAGCAGT TCAAR
TCTGGAACTGCCTCTGTTGTGTGCCTGCTGAATAACT TCTATCCCAGAGAGECCAAAGTACAG
#  TGGAAGGTGGATAACGCCCTCCAATCGGGTAACTCCCAGGAGAGTGTCACAGAGCAGCACAGE
AAGGACAGCACCTACAGCCTCAGCAGCACCCTGACGCTGAGCARAGCAGACTACGAGARACAC
AAAGTCTACGCCTGCGAAGTCAC
CCATCAGGGCCTGAGCTCGCCCGTCACAAAGAGC TTCAACAGGGGAGAGTGTTGAATTCAGAT
. CCGTTAACGGTTACCAACTACCTAGACTGGAT TCGTGACAACATGCGGCCGTGATATCTACGT
s ATGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCOGTGOC
TTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGARAT TCCATC
GCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGG TGEGGCAGGACAGCAAGGGGEA
GGATTGGGAAGACAATAGCAGGCATGCTGGGEATGCGGTGGGCTCTATGGAACCAGCT CCGAL
TAGTAGCTTTGCTTCTCAATT TCTTATTTGCATAATGAGAAAAAAAGGAAAATTAAT TTTAAC
o ACCAATTCAGTAGTTGATTGAGCAAATGCGTTGCCARAAAGGATGCTTTAGAGACAGTGTTCT
CTGCACAGATAAGGACAAACAT TATTCAGAGGGAGTACCCAGAGCTGAGACTCCTAAGCCAGT
GAGTGGCACAGCATTCTAGGGAGARATATGCTTGTCATCACCGARGCCTCATTCCGTAGACCE
ACACCTTGGTAAGGGCCAATCTGCTCACACAGGATAGAGAGCGCAGCAGCCAGGCCAGAGCAT
ATAAGGTGAGGTAGGATCAGTTGCTCCTCACATTTGCTTCTGACATAGTTGTGTTGCGAGCTT




AACT CACACAT GCCCACCGT GCCCAGCACCTGAACT CCTGEEEEGACCGTCAGTCTTCCTCTT 40
CCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCT GAGGT CACATGCGT GGT GGT
GGACGT GAGECAQIRGACCCT GAGGT CAAGT TCAACT GGTACGT GGACGGECGT GGABGT BRA2/05467
TAATGCCAAGACAAAGCCGCGGEGAGGAGCAGT ACAACHGCACGT ACCGT GT GGT CAGCGT CCT
CACCGT CCTGCACCAGGACT GECTGAAT GECAAGGAGT ACAAGT GCAAGGT CTCCAACAAAGC
CCTCCCAGCCCCCAT CGAGAAAACCATCTCCAAAGCCAAAGGGECAGCCCCGAGAACCACAGGT 45
GIACACCCTGCCCCCAT CCCEEGAT GAGCT GACCAAGAACCAGGT CAGCCTGACCT GCCTGGT
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GGECT TCCGAATIG LR e Creracr HaoA TR T Ce e oPa@adoh ha CAGTGTGAA
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CATCACAAKEEﬂ@@@%@%b@@%@@ﬁEE¥fEEE@é@E@@ﬁEﬂE&%@Eﬁ%ﬁ@@EFE CEABAE CCGGGGAAG
0 GGGCTGGAGTGGGTCTCAACCATTAGTAGTGGTGGTAGTTACACCTACTATCTAGACAGTATA
AAGGGCCGATTCACCATCTCCAGAGACAATGCCAAGAACTCCCTGTACCTGCAAATGAACAGT
CTGAGGGCTGAGGACACGGCCGT
GTATTACTGTGCAAGACAGGGGTTGGACTACTGGGGTCGAGGAACCTTAGTCACCGTCTCCTC
AGCTAGCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGRGER
55 CACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTCACGGTGTCGTGGAR
CTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGACTCTA
CTCCCTCAGCAGCGTGGTGACCGTGCCCTCCAGCAGCT TGGECACCCAGACCTACATCTGCAR
CGTGAATCACAAGCCCAGCAACACCAAGGTGGACAAGAAAGTTGAGCCCARATCTTGTGACAR
AACTCACACATGCCCACCGTGCCCAGCACCTGAACTCCTGGGGGGACCETCAGTCTTCCTCTT
#  CCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGGTCACATGCGTGGTAGT
GGACGTGAGCCACGAAGACCCTGAGGTCAAGT TCAACTGGTACGTGCACGGCGTGCAGETCCA
TAATGCCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCAGCETCOT
CACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGCARGGTCTCCARCARRGE
CCTCCCAGCCCCCATCGAGARAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAACCACAGGT
s GTACACCCTGCCCCCATCCCGGGATGAGCTGACCAAGAACCAGGTCAGCCTGACCTGCCTGGT
CARAGGCTTCTATCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGCAGAACAR
CTACAAGACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCT TCCTCTACAGCARGCTCAC
CGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCATGAGGCTCT
GCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGGGTARATGACGATCCETTARCGG
o TTACCAACTACCTAGACTGGATTCGTGACAACATGCGGCCGTGATATCTACGTATGATCAGCC
TCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACT
CTGGARGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGARATTGCATCGCATTGTCTG
AGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCARGCCCGACGATTGECAA
GACAATAGCAGGCATGCTGGGGATGCGGTGGGCTCTATGGAACCAGCTGEGGCTCCACAGCGE
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CTCTCAAGGATETTAGACETGEIGABATGCAGE TCGA ECEAACCCACTEGERRATPAM GG TGecC TCTC
CTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCATGGOGE
TTTCTCATAGCTCACGCTGTAGGTATCTCAGT TCGGTGTAGETCGTTCGCTCCAAGCTGEGAT
GTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTCAGT
CCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAC
s CGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAR
GGACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGT TACCTTCGGARAAAGAGTTGGTAGCT
CTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTA
CGCGCAGAAARRAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGT
GGAACGAARACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTACA
o TCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGETCTG
ACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCA
TAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCOOA
GTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTTATCAGCAATARACCAGE
CAGCCGGARAGGGCCGAGCGCAGAAGTGGTCCTGCAACT TTATCCGCCTCCATCCAGTCTATTA
s ATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGT TTGCGCAACGTTGTTGCCA
TTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCAT TCAGCTCCEGTTCOC
AACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAARAAGCGGTTAGCTCC TTCGGTC
CTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGE
ATAATTCTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTOARCCA
s AGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGECGTCAATACGGGATA
ATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGT TCTT CGGGECGAR
ARCTCTCRAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCARCT
GATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCARAAACAGGAAGGOARAATG
CCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAATACTCATACTCTTCCTTTTTCAAT




GATCTTCAGCATCTTTTACTTTCACCAGCGT TTCTGGGT GAGCAAAAACAGGAAGGCAAAATG
CCGCAA. AAAAGGGAATAAGGGCGACACGCGAAATGT TGAATACTCATACTCTTCCTTTTTCAAT WO
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TCAAATAGGATGCTAGGCTTGTTGAGGCGTGGCCTCCGATTCACAAGTGGGAAGGAGCGCCGGGCGACTGCAATT
40 TCGCGCCAAACTTGGGGGAAGCACAGCGTACAGGCTGCCTAGGTGATCGCTGCTGCTGTCATGGTTCGACCGCTG
AACTGCATCGTCGCCGTGTCCCAGAATATGGGCATCGGCAAGAACGGAGACCTTCCCTGGCCAATGCTCAGGTAC
TGGCTGGATTGGGTTAGGGAAACCGAGGCGGTTCGCTGAATCGGGTCGAGCACTTGGCGGAGACGCGCGGGCCAA
CTACTTAGGGACAGTCATGAGGGGTAGGCCCGCCGGCTGCTGCCCTTGCCCATGCCCGCGGTGATCCCCATGCTG
TGCCAGCCTTTGCCCAGAGGCGCTCTAGCTGGGAGCAAAGTCCGGTCACTGGGCAGCACCACCCCCCGGACTTGC
45 ATGGGTAGCCGCTGAGATGGAGCCTGAGCACACGTGACAGGGTCCCTGTTAACGCAGTGTTTCTCTAACTTTCAG
GAACGAGTTCAAGTACTTCCAAAGAATGACCACCACCTCCTCAGTGGAAGGTAAACAGAACCTGGTGATTATGGG
CCGGAAAACCTGGTTCTCCATTCCTGAGAAGAATCGACCTTTAAAGGACAGAATTAATATAGTTCTCAGTAGAGA
GCTCAAGGAACCACCACAAGGAGCTCATTTTCTTGCCAAAAGTCTGGACCATGCCTTAAAACTTATTGAACAACC
AGAGTTAGCAGATAAAGTGGACATGGTTTGGATAGTTGGAGGCAGTTCCGTTTACAAGGAAGCCATGAATCAGCC
50 AGGCCATCTCAGACTCTTTGTGACAAGGATCATGCAGGAATTTGAAAGTGACACGTTCTTCCCAGAAATTGATTT
GGAGAAATATAAACTTCTCCCAGAGTACCCAGGGGTCCTTTCTGAAGTCCAGGAGGAAAAAGGCATCAAGTATAA
ATTTGAAGTCTATGAGAAGAAAGGCTAACAGAAAGATACTTGCTGATTGACTTCAAGTTCTACTGCTTTCCTCCT
AAAATTATGCATTTTTACAAGACCATGGGACTTGTGTTGGCTTTAGATCCTGTGCATCCTGGGCAACTGTTGTAC
TCTAAGCCACTCCCCAAAGTCATGCCCCAGCCCCTGTATAATTCTAAACAATTAGAATTATTTTCATTTTCATTA
55 GTCTAACCAGGTTATATTAAATATACTTTAAGAAACACCATTTGCCATAAAGTTCTCAATGCCCCTCCCATGCAG
CCTCAAGTGGCTCCCCAGCAGATGCATAGGGTAGTGTGTGTACAAGAGACCCCAAAGACATAGAGCCCCTGAGAG
CATGAGCTGATATGGGGGCTCATAGAGATAGGAGCTAGATGAATAAGTACAAAGGGCAGAAATGGGTTTTAACCA
GCAGAGCTAGAACTCAGACTTTAAAGAAAATTAGATCAAAGTAGAGACTGAATTATTCTGCACATCAGACTCTGA
GCAGAGTTCTGTTCACTCAGACAGAAAATGGGTAAATTGAGAGCTGGCTCCATTGTGCTCCTTAGAGATGGGAGC
60 AGGTGGAGGATTATATAAGGTCTGGAACATTTAACTTCTCCGTTTCTCATCTTCAGTGAGATTCCAAGGGATACT
ACAATTCTGTGGAATGTGTGTCAGTTAGGGTGTGGAAAGTCCCCAGGCTCCCCAGCAGGCAGAAGTATGCAAAGC




AGACT GGAAGAACCGGECTCAGAACCCCTTGT CT CCGCGCEEECT TGEGECEECGGAAGAAT GGCCGCTAGACGCEEA
CTTGGTGCGAGGCATCGCAGGAT GCAGAAGAGCAAGCCCECCEEGAGCECECEECTGTACT ACCCCGCELCCTCGA
GCGCGECCACEOBENIBAEGECEEEECCGEECCT GGT GGAGGCGGAGT CTGACCT CGT GRGEEPEIAZICT CTGATGT
TCAAATAGGATGCTAGGCTTGI TGAGGCGT GGECCT CGEHGAT TCACAAGT GGGAAGCAGCGCCGEECGACTGCAATT
40
TCGCGCCAAACT TGGGEGEGAAGCACAGCGT ACAGECTGCCTAGGTGATCACTGCTGCTGT CATGGT TCGACCECT G
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AA GCATCTTACGGATGGCATGACAGTAAGAGAA TATGCAGTGCTGCCATAACCATGAGTGATAACACTGCE

GCC
AATTAT =
el B

55 2  TGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCGCTCEECCCTTCCGGCTGECTGETTTATTGCTGATAAR
GT CTAACCACXSERATEEET AT TANGRANZACCAIGERGOCH Eéﬁ@&éﬂ' GCAG

) I

CCTCAAGT EPARSOrRRICHRERIRT,
té%gﬁ"" SAG

VAR AP OVAR NGEAE e AT i { f
CANAECESTTALT EEAAGEA dnGh (EEaEa NS GC
60 GGCTTCAGCAGAGCGCAGATACCAAATACTGTCCTTCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAACTCT
AGGT GGAGEATFFAT2ECAA AT TAATS L TET BOGRF T AT T T A RCAGAR ECOARGEEATACT

TRl T RCEECT e M IS T X IS ACTSSCENGANGPATGBAAAGC

CACCGAR AGA ACCTACAGCGTGAGCATTGAGAAAGCGCCACGCTTCCC
ﬁk G ATC TAAGC GG 5 n

AT GCAT CTEAART A6 CACARCEAAST S
CAT CT CAATPAGT CAGGAARCARAGTIEEEICEE &CGCCCA
CATTCTCCGCCCCATGGCTGACTAATTTTTTTTATTTATGCAGAGGCCGAGGCGCCT CTGAGCTAT TCCAGAAGT

AGT GACGASERQTIDING T did &% GCTAATTCAGCCT GAATGGECGAAT GEGACGCGECC
CTGT. AGCGGC&ATTAAW TACGCGCAGCGT GACCGCTACACT TGCCAGCGCCCTAGC

TCGACATTGATTATTGACTAGTTATTAATAGTAATCAATTACGGGGTCATTAGTTCATAGCCCATATATGGAGTT
CCGCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAAT
GACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACGGTAAACTGC
45 CCACTTGGCAGTACATCAAGTGTAICATATGCCAAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGC
CTGGCATTATGCCCAGTACATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCATCGCTAT
TACCATGGTGATGCGGTTTTGGCAGTACATCAATGGGCGTGGATAGCGGTTTGACTCACGGGGATTTCCAAGTCT
CCACCCCATTGACGTCAATGGGAGTTTGTTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTAACAACTC
CGCCCCATTGACGCAAATGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGCTCGTTTAGTGAACCG
50 TCAGATCGCCTGGAGACGCCATCCACGCTGTTTTGACCTCCATAGAAGACACCGGGACCGATCCAGCCTCCGCGG
CCGGGAACGGTGCATTGGAACGCGGATTCCCCGTGCCAAGAGTCAGGTAAGTACCGCCTATAGAGAAGACTCTTG
GGTTTCTGATAGGCACTGACTCTCTCTGCCTATTGGTCTATTTTCCCACCCTTAGGCTGCTGGTGCTTAACTGGC
TTATCGAAATTAATACGACTCACTATAGGGAGACCCAAGCTTCTGCAGGTCGACATCGATGGATCCGGTACCTCG
AGCGCGAATTCTCTAGAGATATCTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATT
55 TCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTCATCAATGTATCTTATCATGTCT
GGATCAATTCTGAAAAACTAGCCTTAAAGACAGACAGCTTTGTTCTAGTCAGCCAGGCAAGCATATGTAAATAAA
GTTCCTCAGGGAACTGAGGTTAAAAGATGTATCCTGGACCTGCCAGACCTGGCCATTCACGTAAACAGAAGATTC
CGCCTCAAGTTCCGGTTAACAACAGGAGGCAACGAGATCTCAAATCTATTACTTCTAATCGGGTAATTAAAACCT
TTCAACTAAAACACGGACCCACGGATGTCACCCACTTTTCCTTCCCCGGCTCCGCCCTTCTCAGTACTCCCCACC
60 ATTAGGCTCGCTACTCCACCTCCACTTCCGGGCGCGACACCCACGTGCCCTCTCCCACCCGACGCTAACCCCGCC
CCTGCCCGTCTGACCCCGCCCACCACCTGGCCCCGCCCCGTTGAGGACAGAAGAAACCCCGGGCAGCCGCAGCCA
AGGCGGACGGGTAGACGCTGGGGGCGCTGAGGAGTCGTCCTCTACCTTCTCTGCTGGCTCGGTGGGGGACGCGGT
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GCCCGCTCCTTTCGCTTTCTTCCCTTCCT TTCTCGCCACGT TCGCCGGCT TTCCCCGT CAAGCT CTAAATCGRGG
GCTCCCT T TWOGBSIIBCGAT T TAGT GCT T TACGGCACCT CGACCCCAAAAACT TGAT PAGEBBVIASTGGT TCACGT
AGT GGEECCATCGCCCT GATAGACGGT TTTTCGCCCT TIGACGT TGGAGT CCACGT TCTTTAATAGTGGACTCTTG
TTCCAAACT GGAACAACACT CAACCCTATCTCGGTCTATTCTTTTGATTTATAAGGGAT TTTGCCGATTTCGGCC
TATTGGT TAAAAAAT GAGCT GATTTAACAAAAAT TTAACGCGAATTTTAACAAAATATTAACGT TTACAATTTCA
15

GGT GGECACT FRRCORBRAMAT GIEEEECRAAROOCTATTHEEATAEITTCICT AAA T ACATF CAAMEATGRAL CCG
CTCAT GAGAGRATASCIEFCATRRAT BEITECAATRAT ATRGAALAA CRAAGAGTAT GAGEATIAAEATETECGT

GTCGCCCTT/%EE@%?E

TGGCCAATGCTCAGGTACTGGCTGGAT TGGGTTAGGGARACCGAGGCGETTCECTGAATCGEETCEAGCACT @
GACGCCGEGCAAEFGCANTTCRE BEATACACTATTET CABAATSACTIEICT E6AGE CA
FACHANTCAGTGATANCCACT GCG

A ;i YTV A (147 o) "L V/ (A
25 AAAACTTATTGAACAACCAGAGTTAGCAGATAAAGTGGACATGGTTTGGATAGTTGGAGGCAGTTCCGTTTACAA
HECEHERGERAGTEANMT EAdabafd AAA

30 25 AATGCCCCTCCCATGCAGCCTCAAGTGGCTCCCCAGCAGATGCATAGGE AGTGTGTGTACAAGAGACCCCAAAG

sites in BeFUCACTACGTGAACCATCACCCTAATCAAGTTTTTGGGETCGAGGTGCCETARAGCACTAAATCGCAACCCT
TCGACAT TGAFISFRCNCT AGE T ATHAT ASTEAT SRATTACCEESTHT AT TG APAGEEE AT AX]

GCGT CAGACEEE AR CHFCARPRAGAT EATFCFFERCATOBTATATRE &
ACAAAAAAACE X ECET ACEMSCAETASD TWWWMWMU
GGCTTCAGCARAGL (ARBTAL LA TA CT
GTAGCASCORRIAGAT AIGE AT b AR Ao e h ol S oA F oA S b e L AL ARG CSTGTCTT
ACCGGGT T GGACTEAARACEAPACE TABTCEARAA RS SACA Sl 5d (AT IS FOGI EGALACAG
35 AGAAGTATGCAAAGCA GCATCTICAATTAGTCAGCAACCATAGTCCCGCCCCTAACTCCGECCCATCCCGCCCOTA
CCCAGCTTGALS ACZATTEAGAANGEOCEACEETT CCC
GAAGGGA TS A GEERER R S ACCRBTEAICT T O
GGAAACGCCE ALY ‘ LA FEUSFEEITICTCG
ot e RS
T CAGGEEECREETACCEIA L EXaAMAAA ‘ Az CG & GG g
REAAGT T

CCGCGTTAC - : WWQWWWWTAAT
GACGTATGT I {AfALA e g%mmmwsﬂgmemmm -

AGTATTCAACATTTCCGTGTCGCCCTTATTCCCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAA
ACGCTGGTGAAAGTAAAAGATGCTGAAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGC
45 GGTAAGATCCTTGAGAGTTTTCGCCCCGAAGAACGTTTTCCAATGATGAGCACTTTTAAAGTTCTGCTATGTGGC
GCGGTATTATCCCGTATTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTT
GAGTACTCACCAGTCACAGAAAAGCATCTTACGGATGGCATGACAGTAAGAGAATTATGCAGTGCTGCCATAACC
ATGAGTGATAACACTGCGGCCAACTTACTTCTGACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCAC
AACATGGGGGATCATGTAACTCGCCTTGATCGTTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGT
50 GACACCACGATGCCTGTAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTACTTACTCTAGCTTCC
CGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGGC
TGGTTTATTGCTGATAAATCTGGAGCCGGTGAGCGTGGGTCTCGCGGTATCATTGCAGCACTGGGGCCAGATGGT
AAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCT
GAGATAGGTGCCTCACTGATTAAGCATTGGTAACTGTCAGACCAAGTTTACTCATATATACTTTAGATTGATTTA
55 AAACTTCATTTTTAATTTAAAAGGATCTAGGTGAAGATCCTTTTTGATAATCTCATGACCAAAATCCCTTAACGT
GAGTTTTCGTTCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTTCTTGAGATCCTTTTTTTCTGCGC
GTAATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAGCGGTGGTTTGTTTGCCGGATCAAGAGCTACCAACT
CTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGGAGATACCAAATACTGTCCTTCTAGTGTAGCCGTAGTTAGGC
CACCACTTCAAGAACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGCTGCCAGT
60 GGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAACG
GGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAGATACCTACAGCGTGAGCATTGA
GAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACAGGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGC



45

CCACTTGGECAGTACATCAAGT GTATCATATGCCAAGT ACGCCCCCTAT TGACGT CAATGACGGT AAAT GECCCEC
CTGGCATTAVOOGOOMBTACAT GACCT TATGCGACT TTCCTACT TGECAGT ACAT CTAGCTAPIAGHCAT CGCTAT
TACCATGGTGATGCGGT TTTGGECAGT ACAT CAAT GEESGT GGATAGCGGT TTGACTCACGGGGATTTCCAA. GTC
T

CCACCCCATTGACGT CAATGEGAGT TTGT TTTGGCACCAAAAT CAACGGGACT TTCCAAAATGT CGTAACAACTC
CGCCCCATTGACGCAAAT GEECEGT AGECGT GTACGGT GEGAGGT CTATATAAGCAGAGCT CGT TTAGT GAACCG
50

CCGGGAACGGT GCAT TGGAACGCGGAT TCCCCGT GCCAAGAGT CAGGT AAGTACCGECCTATAGAGAAGACTCTTG
GGTTTCT @ﬁ% CIC&@@}\ CTATTTTCCCACCCT TAGECTGCTGGTGCTTAACTGEC
TTATCGAAA YErAP GCTTCTGCAGGT CGACATCGATGGATCCGGTACCTCG
AGCGCCGAATTCTCTAGAGATATCTTGI TTATTGCAGCTTATAATGGT TACAAATAAAGCAATAGCATCACAAATT

55 © 1. LIST OF ABBREVIATIONS AND DEFINITION OF TERMS
TCACAAATAAMIICIAT TTTTT TCACRaddyDiden dént Gell-Tlddldté NI iGAATGTATCTTATCATGTCT
GGATCAATT CT. A%% CAGCTTTGITCTAGT CAGCCA GCATATGTAAATAAA
GITCCTCAS CTGAGGIT

GGACCTGCCAGACCTGGECCATTCACGTAAACAGAAGATTC

CGOCTCAA A O TERAAT CTAT TACT TCTAATCGGGTAATTAAAACCT
TTMAUMAMAC&EAC&ACQBAEGBGAMTTTCCTTCC&GGCTCC&&TTUMGTAUCC&A&
60

ATTAGGCTOEETACTccACCT oeAC RS R & A COCACGT GOOCT CTCOCACCCGACGCT AACCO0GEC
CCTGOCCGT &PdACCCOGOOCACCAS 2T EtsAmna T e msET 18A GGACAGAAGAAACCCOGGGCAGCOGCAGOCA
AGGCGGACGABRAGACGCT SERESAGREGI%d GCTGGCT CGGT GGGGGACGOGET

WO 02/ 094879 PCT/ EP02/ 05
GGATCTCA TW@U%&%&&W&WW@

ATGGCOGCTREACGCGGACT TGGTBOoEAS PCEbMOmAT GCAGAAGAGCAAGCCCGCCGRGAGCGCGCGECTG

TACTACCCCGDEg:H GGAGCGGCCAW GGT GGAGGECGCGAGTCTGACCTCGT GG

Al GATGT TCAAATQ%W TGAGGCGT GGCCTCCGAT TCACAAGT GGGAAGCAG
GCAATTT CAGCGTACAGGCTGCCTAGGTGATCGCTGCTGCT

10 cQy Centi Gray measure for radioactivity

GICATGGT TCERLCGCTGAACT %mm@mATATGGGCATCGGCAAGAAC&EAGACCT TCCC

TGGCCAATGE] CAGGTACTGECT eeue TCGCT GAA GCACTTGG
CGGAGA CTACTT. y

Seac GCCGE TGCCC
GOGGTGATCEECAT GCT GTGocAGEs iy ClABRCECGCT CT AGCT GGGAGCAAAGT COGGT CACT GGGCAGT
ACCACCCCCEXIBACT TCCAT GCGT Bifalerse MaNofibabi XK eib b CGCACACGT GACAGGGT CCCTGT TAACGCAG
15
TGITTCTCT RRCT TTCA%AACGA%‘T‘“E%@T ACTTCCAAAGAAT GACCACCACCTCCTCAGT GGAAGGTAAACA
GAACCT GGTG4# TAT GGGCCGCAAMAEIIaGII S T ORI aB TCAAAGAAT CGACCT TTAAAGGACAGAATTAA
TATAGT TCT 65T AGAGAGCT CAACEHA peAfatAAGGAGCTCAT TTTCTTGCCAAAAGT CTGGACCATGCCTT

CRF Case Report/Record Form

CT (scan) Computed Tomography

CTC Common Toxicity Criteria

cv Coeflicient of Variation

DLT Dose Limiting Toxicity

ECG Electrocardiogram

ELISA Enzyme-Linked Immuno-Sorbent Assay

ENT Ear Nose Throat

f Female

FDA Food and Drug Administration

g Gram .
GBq ST unit for radioactivity Giga Becquerel (1GBq = 10° decays /s)

GCP } Good Clinical Practice



AAAACT TATTGAACAACCAGAGT TAGCAGATAAAGT GGACATGGTTTGGATAGT TGGAGGCAGI TCCGT TTACAA
GGAAGCCATGAAT CAGCCAGGECCATCTCAGACTCTTTGT GACAAGGAT CATGCAGGAAT TTGAAAGT GACACGT T
20 WO 02/094879 PCT/EP02/05467

CTTCCCAGAAATTGATTTGGAGAAATATAAACT TCT CECAGAGT ACCCAGGEGEGT CCTTTCTGAAGT CCAGGAGGA
AAAAGGCATCAAGTATAAATTTGAAGT CTATGAGAAGAAAGGECTAACAGAAAGATACT TCCTGATTGACT TCAAG
TTCTACTGCTTTCCTCCTAAAATTATGCATTTTTACAAGACCATGCEGACTTGTGT TGECTTTAGATCCTGI GCAT
CCTGGGECAACTGI TGTACTCTAAGCCACT CCCCAAAGT CATGCCCCAGCCCCTGTATAATTCTAAACAATTAGAA
TTATTTTCAT T,i‘I'CATTAGT CTAACCAGGTTATAT TAAATATACT TTAAGAAACACCATTTGCCATAAAGITCTC

25 G Gamma Glutaryl Transpeptidase

AAT GCCCCT GMRAT GCAGCCT CAAGHoMAduEicASa B A T AGGGT AGT GT GT GTACAAGAGACCCCAAAG
ACATAGA GAGAGCATGA TATGGCGEGEECT CATAGAGATAGGAGCTAGAT GAATAAGT ACAAAGEEC
AGAAAT TAACCAGCAGA GAACTCAGACTTTAAAGAAAATTAGATCAAAGTAGAGACTGAATTATT

CTGCACAT CABNEACT GAGCAGACTrTREANE AT EeA T RCANAA T GGGT AAATTGAGAGCTGGCTCCATTGTG
CTCCTTAGA@bTGGGAGCAGGT%ﬁagemﬁTAAGGTCTGGAACATTTAACTTCTCCGTTTCTCATCTTCAGT

eAGATTOCAAEE T ACT ACanTTEP R ERI e et SRR eI %5A A GTOCOCAGBCT OCOCAGCA

GGCAGAAGT AMEEAAAGCAT GCATHrmapiFaaraacioni AotbisiGT GGAAAGT CCCCAGGCT CCCCAGCAGGC
AGAAGT AT GEANSAGCAT GCAT CTEAAT ZACTEACSAAGGAT AT CafeiHamaCTAACT COGCCCAT CCOGCCCCT

T eoaoockBH S ococcaTT TR A K GO AT TT AT GCAGAGEO0GAGGOGOCT

CTGAGCTAT hOCAGAAGTAGT GAGERBGCT TTTTTGGAGGECCTAGGCT TTTGCAAAAAAGCTAAT TCAGCCTGAA
35 hrs Hours

TGGCGAAT TTGTAAAM TGTTAAAATTCGCGTTAAATTTTTGTTAAATCAGCTCATTTTT
TAACCAATA AT AAAT CAAAAGAAT AGACCGAGATAGGGTTGAGTGTTGTTCC
AGTTTGGAACAAGAGT CCACTAT ThaeAKGEhatA&T 0AAOE CAAAGGGECGAAAAACCGT CTAT CAGGGCGA
TGGCCCACT ACET GAACCAT CACCHT ARGl e G aadEaT SBOCGT AMAGCACT AAAT CGGAACCCT
QQAGGGAGC%CCGATTTAGAGCT%GAC{:%AA CGT GECGAGAAAGGAAGGGAAGAAAGCGAAA
GGAGCGEECHEES AGGECGCT GECAhGRET AT BRI GAG®ITRSSCGT AACCACCACACCCGCCGCGCTTAATGCG
CCGCT ACAGEREGCGT CAGGT GECAGTRIHG .o-.«';!:@.. o TGTGCGCGGAACCCCTAI TTGTTTATTTTTCTAAATA
CATTCAAAT, ATCCGCTCAT AATAACO TGCTTCAATAATATTGAAAAAGGAAGAGTATG
AGTATTCAACAT TTCCGTGT FATTEE ?"r?ﬁ“? P TGOCTTCCTGTTTTTGCTCACCCAGAA
ACGCT GGT GNABGT AAAAGAT GCTIBAMGAT GABEVBEIFGTACGAGT GGGT TACAT CGAACT GGATCTCAACAGC
45 ITT Intent-To-Treat

gBTAAGATC%\ILI GAGAGTTT |c%%%@y TTTCCAATGATGAGCACTTTTAAA. GTTCTGCTATGTGG
GCGGTATTARCNCGTATTGACCCASHIEclaptemGBAINCT CGGT CGCCGCATACACTATTCTCAGAATGACT TGGTT
GAGTACT CACCAGT CACAGAAAAGCAECT TACGGAT GGCAT GACAGT AAGAGAAT TATGCAGT GCTGCCATAACC
ATGAGTGATAACACT GCGGCCAACT T ACT TCTGACAACGAT CGGAGGACCGAAGGAGCTAACCGCTTTTTTGCAC
AACAT ATCATGTAACT GATCGT TGGGAACCGGAGCT GAAT GAAGCCAT ACCAAACGACGAGCGT
50 m” Square metres

GACACCACGMAXCT GTAGCAAT GAchOTOMPARTIEEGAAACT AT TAACTGECGAACTACT TACTCTAGCT TCC

MAG2GABA-TFP Mercaptoacetylglycylglycyl—gamma—ammobutyrate—tetraﬂuorophenol ester
(MAG2GABA-TFP), chelate used for coupling ***Re to monoclonal antibodi

(future method)

MAG3 Mercaptoacetyltriglycine. Chelate used for coupling of ™ Tc and *Re to
monoclonal antibodies ,

MBq SI unit for radioactivity; Mega Becquerel (1 MBq = 10° decays/s)

mCi Milli Curie; unit for radioactivity; 1 mCi = 37 million decays / s =37 MBq

MCV Mean Corpuscular Volume

mGy Milli Gray

ug Microgram

mg Milligram

min Minute



CGGCAACAATTAATAGACT GGATGGAGGCGGATAAAGT TGCAGGACCACT TCTGCGCTCGECCCT TCCEECTGEC
TGGTTTATTGCTGATAAAT CTGGAGCCGGT GAGCGT GGGT CTCGECGGT ATCAT TGCAGCACT GGGECCAGATGGT
AAGCCCT COEGPADUBTAGT TATCT ACACGACGGEGEGAGT CAGGCAACT AT GGAT GAACGRARIAGACAGAT CCCT
GAGATAGGT GCCTCACTGATTAAGCATTGGTAACT BECAGACCAAGT TTACTCATATATACTTTAGATTGATTTA

Ss

AAA. CTTCATTTTTAATTTAAAAGGATCTAGGTGAAGATCCTTTTTGATAATCTCATGACCAAAATCCCTTAACG
T

GAGTTTTCGILTCCACT GAGCGT CAGA( AGAAAAGATCAAAGGATCTTCTTGAGATCCTTTTTTTCTGCGC
GT AATCT GCAAA t@CACCGCTACCAGCGGT GGTTTGI TTGCOGGATCAAGAGCTACCAAC

Murine Monoclonal Antibody

CT TTTT AACTGCCTT E’ TACCAAATACTGTCCTTCTAGTGTAGCCGTAGT TAGGC
CACCACTT %&CTCTGTAGCA@%WE; CGCTCTGCTAATCCTGT TACCAGT GGCTGCTGCCAGT

GGCGATAA@[I@GI’ GTCTTACCCGHIIEsACT CAAGACGATAGT TACCGGAT AAGGCGCAGCGGT CGGECTGAACG

GGGEEGT TCHrACACAGCCCA T %E CCGAACTGAGATACCTACAGCGTGAGCATTGA
GAAA! TCCCGAA 3 ) R AAGCGGCAGGEGT CGGAACAGGAGAGCEC
WO 02/ 09 PCT/ EP02/ 034% Residence Time

ACGAGGGAGEIT CCAGGCEGAAABRGITIiEeRATCT TTATAGT CCTGT CGGGT TTCGCCACCT CTGACT TGAGCGT
CGATTTTT(%E%TGCT CGr CA% CGCCAGCAACGCAGCTGC  Exanple 3
dinical ]i‘% dy 1170.1 1 % | ATI ONS AND DEFI NI TI ON OF TERMVS
ADCC Ant i 29 “8pependent NAPPHERIeat ed Cytotoxicity AE Adverse Event ALT

Al ani ne AMCho Transfer agss Nauqmal @Caxicer Iistituypost eri or AP Al kal i ne phosphat ase
AST Aspanypgt e Am no Tr angf ¢y, 3 ge AUC Area Under the concentration-tinme Curve
Bg Becquerel, SI unit for radioactivity Becquerel (IBg = one decay |Is) BSA
Bovi ne S&8um Al buni n CDA@S™@M44 variant isoformvé CDS Corporate Drug
Safety c@onti Gay nmdasibee for radioactivity CHO Chinese Hanster Ovary
cells G urie; unit foNo'i@ﬂfePé}fétcfﬁ\éhty 1 G = 37 x 109 decays / s = 37 GBq

CL Tot al ;5) cl earanc
é)&y Non Small Cell Lung Cancer

n.y.r. Not yet recovered

p.a. Posterior anterior

PBS Phosphate Buffered Saline

p.i. Post infusion

p.o. Per os

PP Per Protocol

Pt. / Pat Patient

Pts. Patients

1%Re Rhenium-186, radionuclide; half-life of 3.7 days (tissue penetration of B-
particles of about 1.2 mm)

Recov. Recovered

RES ‘Reticulo Endothelial System

RIS Radioimmunoscintigraphy

RIT Radioimmunotherapy

ROI Region of Interest

SAE Serious Adverse Event

SCC Squamous Cell Carcinoma

sCD44v6 Soluble CD44v6

SD Stable Disease

sGOT Serum Glutamic Oxalacetic Transaminase

sGPT Serum Glutamic Pyruvic Transaminase



cMAb Chineric Mnoclonal Antibody cm Centinetre Crmax Maxi num drug
concentration observed cpm Count per mnute CRF Case Report/Record Form
CT (scan)wGOwmnpeusedl Tomography CTC Common Toxicity CriteripaT/BR02/Ga6Tf fi ci ent
of Variation DLT Dose Limting Toxicgdy ECG El ectrocardi ogram ELISA
Enzyne- Li nked | mmuno- Sorbent Assay ENT Ear Nose Throat f Female FDA Food
and Drug Adm nistration g GamGBq SI unit for radioactivity Gga
Becquerel (1GBq = 109 decays Is) GCP Good Cinical Practice WO 02/094879
PCT/ EPO2/ Q 7 54 GGT Gamma G utaryl Transpeptidase GW Good

Manuf actur?ﬁg Practice OystemdyrgapGRstuman- Anti - Human- Anti body Hb _
Haenogl obi SOMER2 Hurman EtaiglarbOpetond Protafir@r Receptor 2 hMAb Humani sed

. : . P
Por for manci Tt o cor oSl e EadOR e BB T Ropabl L' Faenmt oor it
1311 | odi nfé- 131 (hal f-1i f@“@%@néékf‘ﬁfe | CH International comittee on

har noni satTfe Technetium 99m (half-life 6 hours)
TLC Thin Layer Chromatography
Tax Time point at which the maximum drug concentration is observed
TNM Tumour Node Metastasis system for staging tumours
TSH Thyroid Stimulating Hormone
UICC Union Internationale Contre le Cancer (international union against cancer)
unk Unknown
Vs Apparent volume of distribution under steady-state conditions
V. Apparent volume of distribution during the terminal phase
WBC White Blood Count
WHO World Health Organisation

2. Study Objectives
2.1 GENERAL AIM / CLINICAL OBJECTIVE

The general aim of the present study was to assess the safety and tolerability of intravenously
administered *"Tc and "**Re-labelled hMAb BIWA 4, to confirm preferential accumulation in

o the tumour of **™Tc-labelled AMAb BIWA 4, to determine the maximum tolerated radiation
dose of "**Re-labelled hMAb BIWA 4 and to propose a safe dose for phase II development. In
order to reach this goal the study was divided into two parts:

Part A:
Objectives:

15 & To determine the safety and tolerability of a single infusion of intravenously administered
#nTe-labelled hMAb BIWA 4 in patients with advanced squamous cell carcinoma of the
head and neck. :

* To determine the biodistribution of a single infusion of *™Tc-labelled hMAb BIWA 4 at
different BIWA 4 dose levels in patients with advanced squamous cell carcinoma of the
20 head and neck.

* To study the pharmacokinetics of a single infusion of ™ Tc-labelled hMAb BIWA 4.
Part B:

Objectives



I D I'njected Dose | EC I ndependent Ethics Committee 19G I munoglobulin G INN
I nternational Non proprietary Name [|RB Institutional Review Board ITT
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Vol une nGy Mfithe tagicside ¢ffegtsM crogram ng M Iligram nmin Mnute WO 02/ 094879
PCT/ EPO2/ 05467 55 m / nmb MIlilitre mVAb Mirine Mnoclonal Antibody mHg
M1 linetre nEe detesminethehhaximonmltoleran@l ra¥atibh Gode of MiRtavMRARBddmidRRSRAEMRE-
| magi ng  MRTlabétied hiResh BEWeed thil¥Rd and neck cancer patients.

n e To study the pharmacokinetics of intravenously administered ‘**Re-labelled hMAb BIWA 4
in patients with squamous cell carcinoma of the head and neck,

* A secondary objective was to determine the preliminary therapeutic effects of *Re-
labelled hMAb BIWA 4.

The following objectives outlined in the protocol could not be addressed during the

15 performance of the trial. The development of the programme with the linker chelate
mercaptoacetyltriglycine (MAG3), used for coupling of **Tc and *Re to monoclonal
antibodies was discontinued and thus the trial was finished. The further development with
BIWA 4 will continue by using the linker mercaptoacetylglycylglycl-gamma-aminobutyrate-
tetrafluorophenol ester (MAG2GABA-TFP). :

2 o The MTD for single dose treatment was to be identified first before more patients were
entered to define the MTD for a second treatment with ***Re-labelled hMAb BIWA 4.

* To propose a safe dose for first and consecutive infusions with **Re-labelled hMAb BIWA.
4 for further studies.

* To obtain initial results on a dose schedule for repeated dosing.
s 22  PRIMARY VARIABLES

 Safety: clinical laboratory tests, human-anti-human-antibody (HAHA) assessments, vital
signs measurements and adverse events.

e Efficacy: biopsy biodistribution data (Part A only) and radioimmunoscintigraphic images
(Part A and B including dosimetry for Part B of the trial).

s o Pharmacokinetic results.
2.3 SECONDARY VARIABLES

A secondary variable for the study was tumour response (Part B only).



nSv MIli Sievert MID Maxi num Tol erated Dose NA / n.a. Not Applicable NC
US National Cancer Institute ND Not Done ng Nanogram No |IN Nunber nos Not
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The trial was performed in two parts. Part A evaluated the optimal dose of cold BIWA 4 and

quantified tumour uptake while Part B investigated the maximum tolerated dose of **Re-
BIWA 4.

o 3.1.1 Part A:

This part of the clinical trial was an uncontrolled, rising dose sequential group study. It was
designed to provide initial data on the safety and tolerability of a single infusion of *™Tc-
labelled hMAb BIWA 4, to investigate the pattern and level of biodistribution and to establish
the pharmacokinetic profile of hMAb BIWA 4 in patients with head and neck cancer. Three

15 protein doses of hMAb BIWA 4 were used in this Part A of the study with three patients
planned to be treated at each dose level.

Patients were routinely investigated by the Department of Otolaryngology to determine the
extent of the tumour. This included physical examination, computed tomography (CT) or MRI
scans of the head and neck and panendoscopy (optional). During these procedures samples of

2 tissues, suspect of tumour, were taken and investigated for the presence of squamous cell
carcinoma. Based on the results of these investigations, the patients were destined to undergo
surgery including neck dissection.

Radiolabelled antibody was injected and the patient was observed for occurrence of adverse
events. Radioimmunoscintigraphic scans were performed 21 hours post infusion (p.i.) prior to

25 surgery. Patients underwent surgery 48 hours (hrs) after the infusion .of the radioactively
labelled h(MAb BIWA 4. The pathologist investigated the neck dissection specimen to
determine the exact tumour load. Moreover, the amount of *™T¢ in biopsies from tumour
site(s) and normal tissues in the surgical specimen was measured. Tumour sites and tumour
infiltrated nodes were examined for the presence of CD44v6 antigen by immunohistochemical

o techniques. The first three patients were administered 2 mg hMAb BIWA 4 labelled with 20
mCi *"Tc combined with 23 mg unlabelled tMAb BIWA 4. The secorid group of three
evaluable patients was administered 2 mg hMAb BIWA 4 labelled with 20 mCi ®™Tc combined
with 48 mg unlabelled hMAb BIWA 4 and the third group was administered 2 mg of the
labelled antibody combined with 98 mg of unlabelled antibody.

s> Pharmacokinetic assessments were done at the specified timepoints.
3.1.2 PartB:

This part of the clinical trial was an open uncontrolled, dose escalation study. It was designed

to assess the safety and tolerability of "**Re-labelled hMAb BIWA 4, to detérmine the

maximum tolerated dose (MTD) of intravenously administered ‘*Re-labelled h(MAb BIWA 4
«  and to determine the preliminary therapeutic effects of "“*Re-labelled hMAb BIWA 4 in head



SOP Standard Operating Procedure SPECT Single Photon Em ssion Conputed
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4 in patients wth advanced squanbus ce carci'noma of the head and neck.

To det ' I .odi ' . nagl e | ' 99mic- | abel | ed
hﬁmbesf\r/&f%ie‘&fﬁ fg@g*r‘%t%‘ g B B Dihiaen in Rlogg 1o ot ces
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phar ma’("&ok?chC ¥ of a single infusion of 99nifc-1abelled hMAb BIWA 4. Part

B: Qpj ect I18)'!lgesz-labelled antibody was injected with escalating radiation doses: patients in the first dose
group received a radiation dose of 20 mCi/m?, after which the dose for patients in the
subsequent dose groups was escalated by 10 mCi/m” increments until the MTD was reached.
Patients were observed for occurrence of adverse events. Radioimmunoscintigraphic scans

20 were performed.

3.1.3 STUDY PROCEDURES AT EACH VISIT
3.1.3.1 Visit Schedule
a) Screening visit

Before entry into the study each patient was screened for eligibility. Demographics and

s medically relevant history were recorded, concomitant therapy was recorded and a general
physical examination was done and the body weight was measured. The Karnofsky
performance score was determined. Written informed consent had to be obtained. A pregnancy
test was required for women with childbearing potential. A 12-lead electrocardiogram (ECG)
was made and blood as well as urine safety laboratory assessments were done. A blood sample

o for HAHA-testing was also taken. A Chest X-ray was made and a full disease assessment
(CT/MRI, ear-nose-throat [ENT] examination) was performed.

At the end of this visit the results of the required investigations were evaluated, the inclusion
and exclusion criteria verified and arrangements for surgery (Part A only) were made.

b) Visit 2: Study days 1-7
s  Parts A and B:

On the first study day, which was not more than 3 weeks after the screening visit, the patient
was admitted to the hospital. All required baseline laboratory assessments not obtained at the
screening visit had to be done and evaluated prior to the infusion and the eligibility criteria had
to be met. The body weight was measured. All concomitant therapy had to be recorded. Every



WO 02/ 094879 PCT/ EP02/ 05467 57 s To determ ne the qualitative and
quantitative toxic effects of 186Re-labelled hMAb BIWA 4 and to study the
predi ct abwbiokg948enset , duration, intensity, reversibilityPamEPo2/05467
dose-relationship of the toxic side @ fects. To determ ne the maxi num

tol erated radi ati on dose of intravenously adm ni stered 186Re- |abell ed hMAb
BIVA 4 in head and neck cancer patients. 10 To study the pharnmacokinetics
of intravenously adm ni stered 186Re-|abelled hMAb BIWA 4 in patients with

et er i e jerseie ‘Lfs?ﬁ%t'% hnlle ﬂﬁ%ﬁé&%ﬁﬁﬁﬁ%@?@@%gﬁﬁ B TR Tt v
4. The fof}}e(ﬂ)?nu%& B‘Biuég £ e BT fHEd YY)t he protocol could not be addressed

during the is performance of the trial. The devel opnent of the programre
with the linker chelate nercaptoacetyltriglycine (MAG3), used for coupling
of 99nlfc and 186Re to nonocl onal antibodi es was di sconti nued and thus the
trial was finished. The further developnment with BIVWA 4 will continue by
usi ng the linker mercaptoacetyl glycyl glycl-gamma-am nobut yr at e-

tetrafl uorophenol ester (MARGABA-TFP). 20 The MID for single dose
treatment was to be identified first before nore patients were entered to
define the MID for a second treatnment with 186Re-| abelled hMAb BIWA 4. To
propose a safe dose for first and consecutive infusions with 186Re-| abel | ed
hMAb BIWA 4 for further studies. To obtain initial results on a dose
schedul e for repeated dosing. 25 2.2 PRI MARY VARI ABLES Safety: clinical

| aboratory tests, human-anti-human-anti body (HAFI A) assessnents, vital

si gns nmeasurenents and adverse events. Efficacy: biopsy biodistribution
data (Part A only) and radi oi nmunoscintigraphic inages (Part A and B
including dosinetry for Part B 'of the trial). 30 Pharmacokinetic results.
2.3 SECONDARY VARI ABLES A secondary variable for the study was tunour
response (Part B only). WD 02/094879 PCT/ EPO2/ 05467 58 5 3.
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3.1 OVERALL STUDY DESI GN AND PLAN - DESCRI PTION The trial was perfornmed in
two parts. Part A evaluated the optiml dose of cold BIWA 4 and quantified
t unmour upweloe/ogdsi7d e Part B i nvestigated the maxi num t ol er @CedPdvera6eDf
186Re- BIWA 4. 10 3.1.1 Part A This part of the clinical trial was an
uncontrolled, rising dose sequential group study. It was designed to
provide initial data on the safety and tolerability of a single infusion of
99nilc- | abelled hMAb BIWA 4, to investigate the pattern and | evel of

bi odi stri byt i;onsand.to establish .the phatnmacokinetic profile of hMAb Bl WA
4 in pati eé{‘éﬁev&%&ﬁfsst eﬁﬁ%&#ﬁ% gifly i 4 Bop se/Bpia vre seecesd famp

Bl WA 4 werRlaRaPXIsueHinclysing the agsessmeat of sedplePA4Y) rad theatiiabsigns werkanned
to be tredeefdss Wonavassolieqied Bpm Q4 dtShrine$-&2 hrsuind 1akad lirnderig thetfied by
t he Depar t#fehis apd thendn 24 hsguteogls updodiBtaad Wirhes pdseinfisidrelor Paf AL 4l B unour .
Thi s i ncl ugertcpyetgi cal exami nation, conputed tonography (CT) or MRl scans
of the head and neck and panendoscopy (optional). During these procedures

sanpl es of TiROartibsdyress admisipieedd fthd dspattment\eieudieaak BIbdand driy § Skdigatadbar
the preserinehofiospl IR GntibSdy had@'tiel ddeisterashidudila bSHHERS e ¢ ﬁ?xfn@essf?
I nvest | gatdsQfgximh asﬂﬁ?s&i@l@.t?x éﬁa@esdgéaﬁﬂﬁgnkx%s Rerond 5 Su':l% %gég%ﬁ
neck di s agfh oMl 1skoh ARl S ARL HROGY ns L Apech e gt thE Bt Petlt uas
observed flgguhg%c% ence 012)agt ers veeg{ : 3?3 FB# ‘f)"é P REFGREPHNCs cans
were perforie 2: Zﬁ%é‘&ﬁ.inﬂ% 0 ﬁf‘{ﬁnﬁ (ﬁ‘ef ore, §ilugipn gF the yolume with Nefl0.9%amasnt s
under wént Sﬂl‘flgéir '&l{‘ Sanigpdy infsfon wasellowed fasi @ HO mbs safineflushdAnp suspeastd
| abel | ed HYHEBVASAYQD Was dacumenter it BigiGRE pad/ibs hiigent ads irhazedeck di ssection
specinmen to determne the exact tunour |oad. Mreover, the anount of 99nilc
in bi opsi €& PREgERAYHSItRvailableayith reswssitadomeduimient wet-histarhines, soiigbstaloids and
speci men \RRFepkERawasdvithiurach tescaumseraciobsibte anaphjlatis.| Advatsedvargesd WRhEes
exam ned finthetdoacomitsi fweapyfwéebbebobdendailgen by i mmunohi st ochemi cal 30
techniques. The first three patients were adm nistered 2 ng hMAb BIVA 4
| abel | ed BapthA20 nC 99niTc conbi ned with 23 ng unl abel | ed hMAb BIWA 4. The
second group of three evaluable patients was adm nistered 2 ng hMAb BI VA 4
| abel | ed Witdhsi2fls welie réQnilal 4ambsmest 120 mhufd M%H%Qﬁ.ﬁl@?ﬂ)rﬁw i Worpeand

| body ‘conbi ned

the thirdQDone was calgicaingt 45 egh ﬁms%t)stti&ﬁsio{;‘be' I'ed” ant
with 98 ng of unlabelled antibody. 35 Pharmacokineti c assessments were done
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Urine for pharmacokinetics was collected from 0-4 hrs, 4-8 hrs, 8-12 hrs and 12-24 hrs during
the first 24 hrs and a 24-hr sample until 48 hrs p.i.

o

'Who!e body scintigraphic images were made directly after the infusion and 21 hours after the
infusion. Twenty-one hours after infusion, in addition to the whole body image, single photon

30 erm'dssion computed tomography (SPECT) and planar images of the head and neck region were
made.

The patient was operated at 48 hrs p.i. and stayed in the hospital for post-operative care.
On day 7 (144 hrs p.i.) safety urine samples were collected.

Adverse events and changes in the concomitant therapy were recorded daily.

s PartB:

Vital signs were recorded at 10, 60, 120 and 240 minutes post infusion. Blood sdmples for
safety and for soluble CD44v6 were collected 21, 48 and 144 hrs post infusion. A blood

sample for HAHA assessment was collected 144 hrs after the infusion. A urine sample for
safety was also collected 144 hrs p.i.



maxi mum t ol erated dose (MID) of intravenously adm ni stered .86Re-1abelled
hMAb BIWA 4 40 and to determine the prelimnary therapeutic effects of
186Re- | abwbloe@o4sirb BI WA 4 in head WD 02/ 094879 PCT/ EPO2/ ®64&P02/6865 and
neck cancer patients for whomno curefive options were available. In
addition the pharmacokinetic profile of 186Re-I|abelled hMAb Bl WA 4 was
assessed. All patients entering into this part of the trial received the
dose of hMAb BIVWA 4, which was selected basing on the results of Part A of

the study. T BIVA 4 | abel led Wit lating d f 186Re. At
the | oner g Enilodoth %og’?@c%w%ﬁw“aq © i ok ke adeat 5)and 0 vo
patients ‘fﬁ@ﬁ%@ Rlads ag\"é} htheand of therinfysien andorHay 7 §144ghrade 2
t oxi ci t y)P-ld af &ne prigiaalyplanned sample pel Cmimtedvasemitdedss @ amendmédt

patients lwere evaluated to determine the safety of the adninistered hMAb
BIWA 4. Patients were routinely investigated by the Departnent of
Ot ol ar yndbinedyr prardatokinetinewthelleetrd fom B htde-8 lIORMT2 hikbng 1200 “E@Gring
physi eal thedini 2¥akis and &rek-ElsapipldvihtisTameipng of tumour 1S |ocations.
.. 86Re-1 abel |l ed anti body was injected with escal ating radi ati on doses:
pati ent s Wirlé¢ bedyf scisigrapaiamagésomde RS HYSHyartadL 81 IaN 7895 d M2
af ter whiophorallg afl@REwEs p%ﬂf'gf%ﬁ‘ﬁtﬁlgis{hti'st{i@tq?%’r%% quent dose 9%%5@%@4

e

escal ated by 10 nC/nR increnments unti ) was reached. Patients were

obser ved Pl:akr g $8RE Rl andRNEL & io?ﬁ@ Rrag B O LETHROSEN N PRI e 552N
20 . Y. . %é Falglqang §P-
wer e pef bMIRBHy attwh @eeﬁg&;@é e rt%lsf‘?lﬁ%e study each patient was

Schedul e a) 'Screeni ng Vi sSi ore
screened Lgi bl it hics.and 25 nedjcally relevant history
wer e ?ecg?gggﬁﬂggihg'(\)&%%s toé)ﬁ’t%g%%{/%vﬁ%'WB 8?13@%%5@8 “g]“é%‘her al  physi cal
examnm nat i and the body wei.ght .was nmeasured.  The Karnof sk

per f or nanAggeré\%%feg%vr@g cﬁ%@@??ﬂtﬁ&ﬁ%{nwwg?teﬁe’iaﬂ? SREEcERd d#ly- had to bg

obt ai ned regnanc t s, required for women with chil dbearing
pot ent i aF".“féRPSﬁ- F@Q‘&%E‘i{é’gé?‘@\é@?h?s@ plafter teey da¥ias nade and bl ood as wel | as
urine saf)et\y. %ﬁbﬁrft ory assessnents were done. A blood sanple 30 for
HAHA- t esth ngShast HOL6UR ¥BEH. A Chest X-ray was made and a ful | di sease
assessme trt (CT/ MR, -ear-nose-throat [ENT] exam nation) was perforned. At
t he end is visit the results of the required investigations were
eval uat eg . the.i.ngl usion and exclusion criteria verified and arrangenents
for Slrg gt nSpAgite ﬂleoqﬂtg?tleﬂkg;l@lqmg{eeks after the infusion. A physical examination was
performed, safety blood and urine samples collected, body weight and vital signs measured and
adverse events recorded. Blood samples for pharmacokinetics, HAHA assessment and soluble
CD44y6 were also obtained. A pregnancy test was required for women with childbearing
potential. Follow-up of adverse events was recorded. Any changes in the concomitant therapy
2 were recorded.
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Part B:

Patients visited the outpatient clinic weekly for at least six weeks for recording of adverse
events and collection of safety blood samples. Blood samples for pharmacokinetics were drawn
at 240 hours and 336 hours after infusion. The originally planned sample at 6 weeks p.i. was

30 ornitted as per amendment 1. Any changes in the concomitant therapy were also recorded. The
disease assessment performed at baseline was repeated six weeks after the infusion and
thereafter if indicated (the assessment was done after six weeks rather than after four weeks as
mentioned once in the protocol). Six weeks after the infusion blood samples for safety, HAHA
assessment and soluble CD44v6 were collected, vital signs recorded and body weight ’

ss measured. A physical examination was done during this visit. A urine sample for safety was
collected. A pregnancy test was required for women with childbearing potential.



b) Visit 2: Study days 1-7 35 Parts A and B. On the first study day, which
was not nore than 3 weeks after the screening visit, the patient was

adm tt ed,womwohs7hospital. Al required baseline | aborat oPgTa&PSRERHNENt S NOt
obtained at the screening visit had §» be done and evaluated prior to the
infusion and the eligibility criteria had to be net. The body wei ght was
nmeasured. Al concomtant therapy had to be recorded. Every WO 02/094879
PCT/ EP0O2/ 05467 60 s adverse event starting after the signing of the

witten i rded in the patient file and the
case reporiaﬁ g&%%@%%ggﬁgqg?%gﬁg%ﬁ%l EP02/ 05467 61 s On the day of
tLZ?La”‘;’SL. n%f%%@%ﬁ AN PRI S oot A8 8 The yi o
S gns. wer BICTHAIE fermariop o oPfhe b&aws @?ﬁ% e vie sgen @agermv ho gesponqids
and 12- 24 %Fhae ﬁfr R hé‘erlﬁw 4V2'aferﬁ igi émferﬁﬁ@ﬁnd ﬁdrzmlsrﬁragom rkhey waderwept t o
48 and 96ty semsosit schadyls agifor be firtiadmivigiration,  respectively. 10 The
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Adverse €Y., %n% Q%Fe 1nclu5'edt1 c T Hy.
20 Part A: ﬁ‘i‘ﬁ 8‘” ‘g
Samples {59 éﬁneT (ngclﬁ'gn% %ﬁ 810% P@fﬁ@@%@ RULECR N
post i’hf u&i ‘?)Eiat‘éeﬁ"ﬁﬁ?’eé% trF‘%TF PR FESReGHE Fese tigs (ot itlen daging fefailind of
the inf usF‘Ef?Ftﬁr‘FSCt%i’El35441@ 3RH5)-minutes and 1, 2, 4, 16, 21, 48, 72 his

after the end of the infusion, and on day 7 (144 hrs p.i. 2S including a

ser um sanfthe doseroffBAWA dndmanierel evacbDddbdnag sass TRl with mMAb BIWA 1
indicating that a dose of 50 mg yielded a high and selective uptake in tumour tissue with a low
uptake in non-tumour tissues and the results from Part A of the trial (see also section 3.4.4.1).

s The starting dose level for radioactivity chosen was based on previous data suggesting that a
dose of 20 mCi/m’ may be a safe dose (see also section 3.4.4.2).

The criteria for efficacy which applied as well as the criteria for assessing tolerability are well-
established for this patient population and can also be evaluated in an open design.

3.3 SELECTION OF STUDY POPULATION
3 3.3.1  Inclusion criteria
- Patients with histological confirmation of squamous cell carcinoma in the head and neck.
- Patients destined for surgery by means of a neck dissection (Part A)
or:

- Patients with either local and/or regional recurrent disease for which curative treatment
35 options were not available, or distant metastases. The tumour deposits had to be measurable
either clinically or by one or more radiological technique(s) (CT, MRI, bone scintigraphy).



Urine for pharmacokinetics was collected fromO0-4 his, 4-8 hrs, 8-12 his
and 12-24 his during the first 24 his and a 24-hr sanple until 48 his p.i.
Whol e bodwosiossirgr aphi ¢ i mages were nade directly after toa/EPOt/0®sDN and
21 hours after the infusion. Twenty-e@ne hours after infusion, in addition
to the whol e body i mage, single photon 30 em ssion conputed tonography
(SPECT) and pl anar i mages of the head and neck region were nmade. The
patient was operated at 48 his p.i. and stayed in the hospital for

post - oper at i I da (1144 hi .1..) safety urine sanples were
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assessnent S collected 144 his after the infusion. A urine sanple for
safety was aPHENE Bpyneer Byn Bayers oI pes . WD 02/ 094879 PCT/ EP02/ 05467 62 5

Bl ood sanpl es for pharmacoki netics were drawmn at the end of the infusion
and at 5 and28ents whaded givendwiittepinfarmed@onsent”. 48, 72 hours after the end of
the infusion and on day 7 (144-hrs p.i.) after infusion. The originally

pl anned sanplatients with afife exnestapesofmtilaased masthser amendnent 1. Urine for
phar macoki netics was collected fromO0-4 hrs, 4-8 hrs, 8-12 his and 12-24
his during Pegeathwithiargoodpérfhimangestatus: Béembfskgangil. es until 96 his p.i.

Whol e body scintigraphic i mages were nade directly after, at 21, 48, 72 and
144 his p3i3.2 andExcbptioropeitdria at two weeks p.i. if counting statistics
permtted. Planar images 'of the head and neck region were nade at 21, 48
(optional ), Life-thredtetifd itfestion, allergiaditiepis) organ Faluas (bIMEbiNE 8O and/bf
counting st atdatiines I3€rumhdllpet eviden&d i alrec o Ghytdati®: ifPtoP& EEER dinstable
sevent ¥- t Wo ahéiHi fecddi€r the infusion. Adverse events and changes in the
concomtant therapy were recorded daily. Patients were allowed to | eave
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Patients visited tthe outpatient clinic six-“we infusion. A
physi cal exgm i . roed. saf ety bl god.and urine sanples
col | ect ed, b(r)rdN& %\%@%ﬁ&%ﬁﬁ%ﬁsﬁr&@%ﬁs uﬁ@iléﬁtr‘%ﬁ angh g

e Not practising acceptable means of birth control, (or not planned to be continued
throughout the study). Acceptable methods of birth control include oral, implantable or

20 injectable contraceptives.
- Women with a positive serum pregnancy test at baseline.

- Chemotherapy or radiotherapy within 4 weeks before inclusion in the study.

- White blood cell count < 3000/mm’, granulocyte count < 1500/mm° or platelet count
< 100,000 /mm°.

»s - Haematological disorders, congestive heart failure, bronchial asthma, alimentary or contact
allergy, severe atopy or allergy.

3.3.3  Removal of subjects from therapy or assessment
3.3.3.1 Criteria for Stopping Subject Treatment

The infitsion had to be .terminated immediately if the patient developed tachycardia (pulse rate
w  greater than -120 per minute), hypotension (blood pressure less than 100 mm Hg systolic),
respiratory distress, chest pain, or any symptoms intolerable to the patient.

3.3.3.2 Dropouts and Withdrawals
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3.4.2

Part A:

Substance (INN):

Pharmaceutical form:
Chiffre number:
Batch number:
Source:

Unit strength:

Daily dose:

Duration of use:

Route of administration:

Posology:
Substance (INN):

Pharmaceutical form:
Chiffre number:
Batch number;
Source:

Unit strength:

e

) mg ot J0Q mefest

nst ead

i S6Re-BIVA 4 were eligible for
the sane visit schedule as for the
| NCLUDI NG THE

qf the present study was to assess the
c-labelled BIWA 4 in the tumour (Part A)
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BIWA 4 (bivatuzumab)

solution for injection

BIWA 410199 1D 1A

B9g1101

Boehringer Ingelheim Pharma KG
Smg/mL

25 mg

single dose

intravenous

infusion over five minutes

BIWA 4 (bivatuzumab)

solution for injection

BIWA 410199 1D 1A

B981101

Boehringer Ingelheim Pharma KG
5 mg/mL

(for further dosing



refer to section 3.4.4. and 3.4.5). The dose of BIWA 4 adm ni stered was
based on previous results with mvAb BIWA 1 indicating that a dose of 50 ny
yi el ded awbioglhosmd sel ective uptake in tunour tissue w thPeTIEPM2/04pT ake in
non-tumour tissues and the results frggn Part A of the trial (see also
section 3.4.4.1). 25 The starting dose |level for radioactivity chosen was
based on previous data suggesting that a dose of 20 nCi/n2 may be a safe
dose (see also section 3.4.4.2). The criteria for efficacy which applied as
vel | as; t hgayddseria for assessinggtglerability are well- established for

this pati .on and can al so eval uated in an open design. 3.3
SELECTI ON u:@%?ﬁgsﬁ%@upATl ON 30 Sglg? (%SFncl usion criteria - Patients with
PU'E O PHPEYS

hi st ol ogi _ P8 of squanBiAeBRIS carcinoma in the head and neck.
- Patient s"¥@¥ned for surgery bynﬁ#iéaﬁilgv‘%ffﬁV&fWé@tﬁs di ssection (Part A) or:
- Patients_with either |ocal and/or_ regional recurrent disease for which
curative t$‘$&f%‘?ﬁ?}f¥l\@§3 options wer SINGA 4dbivptualsneh) or di stant net ast ases.
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PCT/ EPO2/ 0B4t6l nuifidero Because RI T wag1expected to be nore effective in
smal | er sigsurtdinour deposits, pati f [ suring <3 cmin
gr eat est cﬁjﬁ%@é%:m}ere preferred%hﬁngeg?ﬁé}glgﬁgg@ag@ér 18 years of age.
Patients gy set han 80 years of ;gge. Patients who had given "witten
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mont hs. - Patre ?g:ﬂiﬁth.a good pefP8lefioste status: Karnofsky > 60. 3.3.2
Excl usi on 7t Ef‘ MISPARQL t hr eat eHIFRYSAMBect i on, al l ergic diathesis, organ
failure (HT9PIO8Bi n > 30 nol /| andinesionpetfivaimieutes 150 . tnol /1), or evi dence
of a recent ocardial infarction on ECG or unstable 15 angina pectoris. -
Pr e- menop 4seecasinginistsredras mastioaeaiugete linked with 7" Tpr Linkertnoolsdulkchya SHBLGEI
Not surgi AHNGE wasepuirthas¢hiremdalinabngdt, Pettea| The Nathegandsand Not practi si ng
accept abl g, reans of birth control, (or not planned to be continued
t hr oughout™ tlsewastardgred lokaliepit it Ieboretonp dherfthdiadioimmend dodfughteGhdd dee i dd
i mpl ant abl(aboratory of Prof. Dr. van Dongen, Section Tumor Biology, Department of
Otorhinolaryngology / Head and Neck Surgery, Vrije Universiteit University Medical Center,
De Boelelaan 1117, 1081 HV Amsterdam, The Netherlands).

2»  Part B:
Substance (INN): BIWA 4 (bivatuzumab)
Pharmaceutical form: solution for injection
Chiffre number: BIWA4L0OI99 1D 1A
Batch number: B981101

s Source: Boehringer Ingelheim Pharma KG
Unit strength: 5 mg/mL
Daily dose: 50 mg
Duration of use: single dose
Route of administration: intravenous

s Posology: infusion over five minutes

BIWA 4 was administered as radioconjugate linked with '**Re. Linker molecule was MAGS3.
MAGS3 was purchased from Mallinckrodt, Petten, The Netherlands.

136Re was ordered locally via the laboratory where the radioimmunoconjugate was prepared
(laboratory of Prof. Dr. van Dongen, Section Tumor Biology, Department of

»  Otorhinolaryngology / Head and Neck Surgery, Vrije Universiteit University Medical Center
De Boelelaan 1117, 1081 HV Amsterdam, The Netherlands). ’

3.4.2.1 Characteristics and quality of the trial drug
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The procedures for radiolabelling hMAb BIWA 4 with **™Tc and **Re had been validated with
respect to the final quality of the prepared conjugate. In five independent labelling experiments,
performed according to the procedure described in appendix IV of the protocol, the percentage
of label bound to the antibody was found to be 96-99%.

s In this clinical investigation the radiochemical purity of each *Tc- or ***Re-labelled antibody
batch prepared was assessed by thin layer chromatography (TLC) or high performance liquid
chromatography (HPLC) and passage through a PD-10 gel filtration column, and had to be
more than 90% to allow administration to a patient.

The immunoreactive fraction of each *"Tc/**Re -labelled antibody batch was checked after
5o administration by use of validated methods and had to be above 60%. In brief, analyses were
essentially performed according to a procedure as described by Lindmo ez al. (R96-2104).
UM-SCC 11B cells (human larynx carcinoma), containing the CD44v6 antigen, were fixed in
0.1% glutaraldehyde. Six dilutions, ranging from 5 x 10° cells per tube to 3.1 x 10° cells per
tube, were made with 1% bovine serum albumine (BSA) in phosphate buffered saline (PBS).

35 To the tubes, 80,000 counts per minute (cpm) of the **™Tc- or 10,000 of the **Re-labelled
hMADb BIWA 4 were added and incubated overnight at room temperature.

T.o t.he last sample, excess unlabelled hMAb BIWA 4 was added to determine non-specific
binding. Cells were spun down and the radioactivity in pellet and supernatant were determined

in a gamma counter and the percentage bound and free radiolabelled MAb calculated (LKB-
«  Wallac 1218 CompuGamma).



drug was adm ni stered intravenously as a single dose. 3.4.2 ldentity of

I nvestigational product Part A 25 Substance (INN): BIWA 4 (bivatuzunab)
Phar macewDaoaloof80r m sol ution for injection Chiffre nunb@CI/EBOS447 LO 99
D 1A Batch nunber: B981101 Source: &pehringer Ingelheim Pharma KG 30
Unit strength: 5 nmg / nL Daily dose: 25 ng Duration of use: single dose
Route of adm nistration: intravenous Posology: infusion over five m nutes
3s Substance (INN): BIWA 4 (bivatuzunab) Pharmaceutical form solution for

| nj ect i;0n Dahivkid GapiHORS bnatided\th 4l 8%@%&\6‘? ﬁgu[a}f; %E) ?ﬁ i %%g,}l?%%@
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dose Rout®°B¥ administration: intravenous Posol ogy: infusion over five

' bst . ((INN).: BIWA 4 (bivatuzumab) 10 Pharmaceutical form
21 OPEE |egn %Pgsie?‘iﬁf‘g@ﬁé FSIEDIWF pf 6% %ﬁﬁbﬁacmmtms bigiling assay tha préymrastendonber :

B981101 SHUREeR wayEnevagtad in pgedond bindmigassay. Re thigmurpase thengtiihodyspreparatiod. i s
Dai | y ‘dos&as iapelledjwithbiy aThe imofinarsastive fngfian idaseast one of both assays, had to be
larger than 60% for each patient to be evaluable and for the study to continue with the next
patient.

Antibody Safety

BIWA 4 used for radiolabelling with **"Tc and "*Re in this study is a well-characterised
15 monoclonal antibody product which was produced by chinese hamster ovary (CHO)-cell
culture fermentation. A master cell bank was established under Good Manufacturing Practice
(GMP) conditions and thoroughly examined for microbiological status (bacteria, fungi,
mycoplasma) as well as viral status (adventitious viruses, retroviruses). With the exception of
endogenous retroviruses, which were known to be present in most CHO cells, no contaminants
20  were detected.

In accordance with the Food and Drug Administration (FDA) 1994 "Points to consider”
document on MAbs used in clinical phase I studies in cancer patients, a standardised
downstream purification process, which has been validated for efficient virus removal, was
applied to the purification of BIWA 4 material. Four model viruses were included in the

s validation (MuLV, PsRV, REO-3, SV 40). The concentrated bulk harvest was examined for
the retrovirus titer to ensure that the subsequent downstream purification process was capable
of adequately removing the retrovirus. Data on removal of endotoxins were within the
acceptance limits (< 0.01 EU/mg) and were available for the bulk product. Furthermore
pyrogenicity testing according to European Pharmacopoea guidelines had been successfully

30  performed.

The final hMAb BIWA 4 to be used for further radiolabelling was analysed in great detail and

was proven to be a highly pure (SDS page, isoelectric focusing), sterile solution containing

minimal endotoxin levels (< 0.01 EU/mg). Results of testing for pyrogenicity were conform to

European Pharmacopoea standard. The equality of the BIWA 4 product from the manufacture
3 for pre-clinical and clinical supplies was demonstrated by analytical results.

Radiolabelling of hMAb BIWA 4 with **Tc or '*Re was performed by the department of
Otolaryngology and Head & Neck Surgery of the Vrije Universiteit University Medical Center
according to Standard Operating Procedures (SOPs). Sterility of the final product was
guaranteed. Absence of endotoxins was tested during validation runs. For drug administration

« 1o a patient in the University Hospital Nijmegen the proper amount of radiolabelled IMAb
BIWA 4 was transported in a special container directly after preparation to the study centre in
Nijmegen. Twenty-four hours were allowed between labelling of the compound and
administration to the patient.



Route of adm nistration: intravenous Posol ogy: infusion over five m nutes
BIVWA 4 was adm ni stered as radi oconjugate |inked with 99mlc. Li nker
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the maj orddafor study materials at a monitored temperature between +2 and +8°C,

3.43  Method of assigning subjects to treatment groups

No randomisation was used. Patients were assigned to the different dose groups according to
20 the sequence of inclusion.

3.4.4  Selection of doses in the study
3.44.1 Selection of the BIWA 4 doses
Part A;

Since hMAb BIWA 4 had never been administered to patients before, it was essential to be

s informed about its safety and biodistribution before starting RIT trials. Its biodistribution might
strongly depend on the MAb dose used for tumour targeting and would need careful
consideration. On the basis of MAb protein dose escalation studies with the low affinity anti-
CD44v6 mMAb U36 and the high affinity anti-CD44v6 mMAb BIWA 1, it was anticipated

that the optimal dose was in the range of 25-100 mg, with 50 mg being optimal for mMAb
5o U36.

To con_ﬁrfn.tl.xat.this dose also was adequate for the intermediate affinity of AIMAb BIWA 4 and
to obtain initial information on the variability of the tumour uptake the biodistribution was
assessed at 25, 50 and 100 mg total hMAb BIWA 4 and three evaluable patients were planned
to be treated at each of these dose levels.

35 A!l evaluabl.eggatients received a single intravenous infusion of 2 mg hMAb BIWA 4 labelled
Wlt!l 20 mCi ""Tc, measured by a radiation calibration system just prior to administration.
Patients scheduled to receive 25 mg, 50 mg or 100 mg received 23 mg, 48 mg or 98 mg
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uman | a ; antigen, were fixed in
0.1% gl ut aral,dehyde. Six dilutions, ranging fromb5 x 106 cells per tube to
3.1 x9105% ilff g‘%’gﬁe S@f%ﬁé,WWénaah@Ab\B?WAg%m arethe eesults afbamigne (BSA) in
phosphat e buifereg saline (PBS). 35 To the tubes, 80,000 counts per mnute
(cpm) f tHedomplestion oftthe trgiiation starting éoRe- | abel | ed hMAb BIWA 4 were added
and i ncubated overni ght at roomtenperature. To the | ast sanple, excess
unl abel | e§a%BAb Bl WA 4 was added to deternine non-specific binding. Cells
were spun gown and the drpgdi ciact(iivi ty in pellet and supernatant were
det erm neﬁ e IMAD BiaWdved doseiselestechindParha of ehiecstindyagses Ihiosliad waththsédl@Rie doses of
r adi ol abelfR&l MAb cal cul at ed (LKB 40 Wallac 1218 ConmpuGanmm) . V\Og02/ 094879
PCT/ EPO2/ 05467 68
It has been rep.ortgd that thg maximum tolerated dose of **Re-labelled murine MAb NR-LU-
2s 10 was 90 mCi/m fc?r }12eav11y pr.e-tre.ated patients, while dose-limiting myelosuppression was
observed at 1%0 mCi/m". For chimeric MAb NR-LU-13, recognising the same antigen as NR-
LU-10, reversible myelosuppression occurred at 60 mCi/m’. In a study with cMAb U3 6,
performed at the Vrije Um;/ersz'fez’t University Medical Center dose limiting myelosuppression
was observed at 41 mCi/m”.

30 glﬁ the light of the above-mentioned results a radiation dose of 20 mCi/m? administered as
Re-labelled hMAb BIWA 4 was considered a safe starting dose.

The dose was escalated with 10 mCi/m? increments. Two evaluable patients were entered at

the Jower dose levels. When > grade 2 drug-related toxicity according to the CTC was
observed a minimum of three patients were treated per dose level.



s Data were graphically analysed in a nodified Li neweaver Burk plot and the
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anti body preparation ro larger was |labelled with han 60% for |each patient
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performed.py it hpo b Bt meft S ryngol ogy and Head & Neck Surgery of
the Vrye Universi ?%at Uni velrnsilcltycgiwifgJ Ical Center according to Standard
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between radiolabelling and administration, however, should not exceed 24 hours.

3.4.6  Blinding
This was an open uncontrolled trial. No blinding was done.
3.4.7  Prior and concomitant therapy or procedures

5o 3.47.1 Rescue Medication and Additional Treatment(s)

Anaphylaxis was considered to be the most serious potential side effect and would have

manda'ted. immediate cessation of antibody infusion and the institution of appropriate

resgsc.ﬂatlv.e measures. Precautions to be taken were: Resuscitation equipment, within reach:

antl-}.nstanunics, corticosteroids and epinephrine. Any patient experiencing thjs’type of advel:se
35 reaction was not allowed to receive additional monoclonal antibody.

Patients were allowed to receive other treatment(s) either for the study indication or for

unrelated illnesses providing the inclusion and exclusion criteria were met. All concomitant
therapy had to be recorded in the CRF.



guar ant eed. Absence of endotoxins was tested during validation runs. For
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bef ore st a5t ng MRidacy’ iphhPmadddmabRey Sid dapaty | i rongly depend on
the MAb dose usggdmagmgpur ﬁrgetfynag{cggr?g&&onﬁ&(ﬁ%ee tsc%%sg ﬁ‘?
consideration. On the basis of MAb protein dose escal ation studies with the
| ow af fi nplow @Rids- CD44v6e mMVAb U36 and the high affinity anti-CD44v6 mVAb
BIWA 1, it was anticipated that the optinmal dose was in the range of
25-100 ngpyiat h 50 ng being optimal for mvVAb 30 U36.

(@l

20 The investigations performed in Part A and the respective times are detailed in the flow chart
given below. A description of the investigations is given in the following sections:



To confirmthat this dose al so was adequate for the internediate affinity
of hMAb BIWA 4 and to obtain initial information on the variability of the
t umour upwelkee/094s3e9 bi odi stribution was assessed at 25, 50prem@EPaD4sT t ot al
hMAb BIWA 4 and three eval uable patients were planned to be treated at
each of these dose levels. 35 Al evaluable patients received a single

i ntravenous infusion of 2 ng hMAb BIVA 4 |labelled wth 20 nC 99mrlc,
nmeasured by a radiation calibration systemjust prior to adm nistration.

Pati ent s saBedyl£¢ fo r { . 100 receid , 48 ngy
or 98 ny, WO iR AN %ﬁ%§ gg%ﬁ&gg?@%%%‘%ﬁngg\dy g R A
BI WA 4 adm ni stered togéether tAh this 2 ng hMAb BIWA 4 | abelled with 20
nCi  99nmilc. —Setectiom of TtheBH-WA4—dose—for—Part+—B—Ontheoretical grounds
a hMAb BI WA 4 dose of 55 mgistvs cal cul ated as mast2 suited for develgpient.
Part A of This study was perforned—to—conf+rm-therturppr—pref mtial
uptake of 10 hMAb Bl WA| 4°Hf the hr B& Jose || Bv& sPwdst Bey 4 2Pangy,| Fslowvgp dnd
100 ng).| It was expected tHEt th preiiDUostift ake (expressed as perceéWeko
i njecte r_KilTogram o6 TOkg) ut o—hoR—tupu—uptake—rati o
for thesg@i‘f@“ﬁg“ﬁgg%‘s@g(mlqanuld not ldiffer| much, If this has the case

t he hMAhDeivgaplicslose t of be wsed [for Part B gf thel study was| 50 ng. However,
i f theregCopgShezapg| i ni cal |y xel eviantx diff f er erlcexbet ween| t hesp dose | eyel s,
whi ch f gMsdicddlistone over| t hexls dther ljevel s,| the [dose | evel {with|the best
pat t er n |SFysisplEimipstioput j on woul d have |been el ectjed. |In this case ay
clini calllgggrel evant differegce s deffinéd g§s a differgence pf—the—tunour
(mean of| cnésherdyunour upf ake) to Jbone marrow juptake ratfio (nean of the bone
narrow yploakefefy anfifis ce| | ul ar frlacti or] and thexlsupe)gnat ant)| of, npre than|50
% Fi nal|llyiné faptydedagissel ect ed wag 50 ng hMAb (Bl WA |4 Dbasji ng onh f;he restl ts|of
Part A. |PREnadcydesd. 2 Sel jecti gn of| t he rjadi atijon stjarting .dose Paft Bi Thq
hMAb Bl WHARAdgssme| ectled it Part A off the gtudy was Ifabel lledwith 2
escal ati e Re Tt tlasbegnm repgrtedjthat—the—+pdrum tolerat ed
dose of % E{\gﬁdageqled nurife MAb NR- LU 2%%10 wds 90 (nCi/nR for| heavily

d

1%

. . X . . . .
pre-treated—pati-ents,—while dosa-1initling el osuppregsi on mwas pbserved| at

120 nCi /| glexclgien @itirimer ijc MAb NR{LU- 13,/ recognisirng thg sang antigen as NR
LU-10, 1ayRkskRle Nyel gsuppressijon ocgurTed a6 nt7me—Hhr—a—study—w-tn
cMAb  U3Gyitai Righs’ OF med at| thesVr Ye U@ ver s}i}t eilt ‘Unilvet sijt y* Madi &al | CerXer
dose | i mbddl REgHEY €l osuppression N X
X

Immunoscintigraphy:

- Whole Body Scan x* x*

- Planar Scan X

- SPECT Scan X’

Pharmacokinetics:

Blood samples x® x° x8 x° x° x5 6

Urine collection x° x° x° x°

Serum soluble CD44v6 X’ < X’ < 6

Surgery X

*.

3 The pre-infusion assessments should occur no more than 3 weeks prior to the actua] infusion.
x:  Blood samples were tested for: Glucose, sodium, potassium, calcium, chloride, creatinine, total protein, albumin
serum glutamic oxalacetic transaminase (sGOT), serum glutamic pyruvic transaminase (s’GPT) Alkah'lie ,

10 Phosphatasg, Gamma Glutaryl Transpeptidase (GGT), bilirubin, urea, uric-acid, thyroid stimul;ting hormone (TSH)

ganelr;;fi;bm (gIb), El%ematof;ﬁt ;Ii{lt), mean corpuscular volume (MCV), reticulocytes, leucocytes, neutrophils bands’

es, basophils, eosinophils, ing visi infusi ' :

g e an% ils, weel}()s posfliglgsci):;s(paﬁg .platelets at the screening visit or on day 1 pre-infusion at 21,48

. X II;L:\HA Wwas assessed in a serum sample obtained at the screening visit, after one week (144 hrs) and after six weeks

x+  Vital signs were assessed at the screening visit, pre-infusion, at 10, 60 and ; p s
weeks. P ’ » 60 and 120 minutes post infusion and after 6

x%  Whole body scan was done immediately after infusion and 21 hrs p.i.
x%  The SPECT i
% scan and planar scan was done once 21 hrs p.i.
20 x: Blood samples for pharmacokinetics were obtained pre-infusion, at the end of the infusion, at 5, 10, 30 minutes: 1,2
4, 16,21, 48, 72 and 144 hrs post end of infusion and six weeks p.i. Blood samples were drawn for’enzyme-lirﬂ;ed’ ’



was observed at 41 nC/nR2. 30 In the light of the above-nentioned results a
radi ati on dose of 20 nCi/n2 adm nistered as 186Re-| abelled hMAb BI VWA 4 was
consi der w0282 st arti ng dose. The dose was escal at ed WPCH/EP02/08357 nP
increnents. Two eval uabl e patients werge entered at the | ower dose |evels.
When ? grade 2 drug-related toxicity according to the CTC was observed a
m ni mum of three patients were treated per dose |evel. W 02/094879

PCT/ EP0O2/ 05467 71 s Before entering patients at a next higher dose |evel
et PeaH S st LB BB Bl i RO RS S (O S
experience dgs tah 10, g “‘j‘%ﬂ \ Al pf) Loy %P _grade
3 non- haemt%iﬁ&hﬁ%ﬁm city or hrfalﬂlg-re ated togr ascfréj’ﬂQe B TP Py Teenaining

t oxi city x'exslutiedCDgveiaLEarea B ¥ bduplg obtlid 91 1A Q41 A48 B0 1:EIT8 d o weeks
treatnent. Fo¥ this purpose all patients at such an ongoi ng dose | evel had
to be 'obser vegkkivng enough to ensure that possibly 10 induced toxicity was
reversi bl e. When at the ongoing dose | evel one patient experienced DLT the
nunber of PgABi ents treated at that dose |evel was increased to a total of
six patients maxi num Wen 1 out of 6 patients experienced DLT the dose
was escal dheidvestigativas pesformesead thaespectivotimes arorgivenfin tHedlopattaeefow. The
exper i enciadividudl invdytigationt ateaduseritddsembayddtail@sheolaniteltidnsnot previ ously
done) to a total of 15 six patients in order to establish MID and a safe
reconmendEABIESeS. 102 pIESEW CHART PE5BODbE diddlhtionady Wih “'%@&mbéne%iflfmf
acceptiable toxicity (| gggvAlaan two patients with DLT) at that dose [evel
additional patients could be entered who received this dose and an

escal ati pg, Tower second dose. Jm S pranm was not pursued doe—to—tihe—change
of the I{nker. MAG3 will| b&isitdepl aced by MAG2GXBE2TFP, a conpar gbl &iditisnkdr ,

but wi thla nore convenién age Z Jocedure. Qe devel-opment
progranmrg with MAG3 has bg%%i ni%&%_@ngﬁz\/eﬁv3 t]%ayilnoF ¥dEhded
to and tplerated the first adm ni ptergt | Rost-igif | 186Re- B1 wer e |el eﬁ’f Pe
for ase:é)lnncgda m'raistratlon w thfa dosp of 50 nC VT nZI86bRe-BIr VW 43745
Sel ecti o BRd™ T N 5YY¥ [dos€ for | each subj ecf 3.4.5.1 Dosage and Treat ngnt
Schedul e[ 23 .Cisnvestigators-we e allpwed tjo adnj ni stler TRe trijal drug gt
any tinme CQE;! fng el apged et waenxradi ol ablel | i njg anﬂ adm|ni strlati on,
however, ﬁ(lmll;dst t exceed 24 hotrs’ 3| 4.% H i fidijng*THi s*was %n |opért 56
uncont r of Bp9&kat ExanatioNo B! i ndj ng hwas dope. 3. 4.7 [Priorf and |concgm tant
t her apy pr—procedures

ECG X

Chest X-ray X

Blood safety analysis x! x! x! x! x! 2,3,4,5,6

Urine safety analysis X X , 6’ ,

Pregnancy test X 6

HAHA assessment x* X 6

ENT examination x 6 x*

CT or MRI X 6x°

CT thorax 8

In-/exclusion criteria X

Adverse events X X X

Vital signs x° < X § i i s g, *°

Body weight X X 6

Immunoscintigraphy:

- Whole Body Scan x* x? x* < <

- Planar Scan x° ) X X

- SPECT Scan X




30 3.4.7.1 Rescue Medication and Additional Treatnent(s) Anaphyl axis was
considered to be the nost serious potential side effect and woul d have
mandat ed woreaddere cessation of anti body infusion and thePChRgtPo2/et4bDN Of
appropriate resuscitative neasures. B ecautions to be taken were:
Resuscitation equi pnment, within reach: anti-histamnics, corticosteroids
and epi nephrine. Any patient experiencing this type of adverse 35 reaction
was not allowed to receive additional nonoclonal antibody. Patients were
al | oned te—+eeeive—sother—treatment{s)—eitherfor—the-study jtndication or
for unr ¢biatmedokileti@esses| provi di ng the inclugion and exclusjon criteria
wer e met |Bldddsamplesconi t ant  t her apy ¥ad|t ox®be|retofded | nxt he €RA. W

02/ 09487 YURGCTFHIERDD/ 05467 72 s | cxfse ofxﬁse i aus| haenpt &l ogi ¢ tloxicity
(CTC grai&eMI)SOblpte(ﬂDAﬁé i int erventionxor ot her rreihnds for al I:éw ating b

ha

A OW, t ORT Tl Yre WRTsTom Aeds AT o biodt nd mare thin Wl b e 200 lnhio ot —cfrefpttie
or r adl ot herE&M sabvRRs Mtei@i k)lo@lécdseasg&junt Pasdin@SLal ﬂéﬁ%ﬂge{d%a@ﬂ% &t pro{eﬂdehl%}nﬁe
shoul d have sOTpPET AmﬂmePhbéﬂﬁﬂse%GEaKﬁbﬂ)&fe@ﬁxﬁ-atd] TH) Sb, G0 M, fetineytss hdieytesA
prior !o ch@mplhlerbafylymhebytpsammlhevsa lsasnocytes alykplatelsts atrtie @deching vish er o Ry 1

3.4.8 Treat éeatW’é‘PétaﬁfEﬂ? Pé aﬁ“ﬁ’éﬁﬁve%@ lgii S@@ﬁbla@ sgnplst WREHl e
]§s essed & serim

i nt raveno s abqau%d%s ver.i fl 144% har macoki net i C

?:f?ﬁféif”*és sl Y ANngéAFEé%%% 151%&5%%?§§m o Ef £ Heﬁ
HARMSGRbKE)G S [ cacy

phar mac odynaWhaebodynen safiet ynmedistedypri RN 1% 72 59 8 $.6 ehd opindllfal ®wekatit  Fl ow

Chart<®  Par The plampycanpyes dogegidd 48 (gationadng. Wkt ok @éebtlpmﬂywm wepksay Fhet FTBCT scan was

S
respective. t%ﬁﬁegaé é’llzgé}or% mﬂmlkmqwslv‘pmt()%_}gl f I Jr(gl\{vnlfuclh enwgglll,ow 3(9A descr | Pt i on
of the investlajFang, 220 o U5 L g xé Agonste
PCT/ EP02/ 0548surefhaht 5 rab¥ighikty, Srise wh cotleclEA oMo sarz i and '2@ ii,iag B on
st udy 2 t h 99vaheinbatrednlpeeror tiehdiainiy tmuatm 164 ;11 v’ isit 2 Visit
x:  Soluble CD44v6 was measured from a serum sample obtained pre-infusion, at 21, 48 and 144 hrs p-1 and six weeks

pi.
X% Disease assessment was to be repeated every 6 weeks until disease progression or loss to follow-up. CT thorax was

done at baseline and repeated at follow-up if there were abnormalities.

n
p"

0
apy
alpy

Km and

s 3.5.1.1 Radioimmunoscintigraphy and dosimetry

The data obtained from radioimmunoscintigraphy (RIS) were presented qualitatively for both
Part A and B (i.e. uptake in tumour, bone marrow, liver, lung, intestine, kidney and additional
organs expressed as low, medium or high) and quantitatively for Part B.

For qualitative assessment the rating scale was transformed into numbers (0 being no uptake, 1
5o being low uptake, 2 being medium uptake and 3 being high uptake). Mean values were
calculated and presented.

For Part B the quantitative presentation of RIS results used dosimetric calculations as outlined
in section 5.1.4 of the protocol by including the following parameters:

e Actual organ activity at a given time point expressed in MBq.
35« The residence time of radioactivity in organs expressed in hours.

e The absorbed (radiation) dose expressed in mGy/MBq.

o The effective (radiation) dose expressed in mSv.

More details concerning the analysis of dosimetry can be found in the dosimetry report (dated
November 21, 2001).

« ¢e) Radioimmunoscintigraphic Procedures



screening Day 1* Day 2 Day 3 Day 4 Day 7 FollowUp visit* Wek 6 pre-inj.
Post-inj. Signed infornmed consent x Denographics X Conc. Therapy X X X X X
X X X MMDoaldrst ory X Physical Exam nation X x ECG X CGoggtPoxesay X

Bl ood safety analysis xi x1 x' x1 x1 % Urine safety analysis x x X
Pregnancy test x x HAHA assessnent x2 x2 x2 ENT exam nation x CT or MR X
In-/exclusion criteria x Adverse events x x X x x x X Vital signs X3 x3 X3
x3 body weight x x x Inmunoscintigraphy: - Wole Body Scan x4 x4 - Planar

Scan x5 - SPECT. Sc x5 . Phar okinetics: Bl.ood, sanp] es x6, x6 X6 x6 x6 X6
6 Uihe %‘}%F%@PB[??Q}? mghg ‘}@gg g‘@?&ﬁﬁ‘%&?‘ﬁ& and Easting pintsare givenin the  Sur ger y
x * The PUQWiNgsGEi® assessments shoul d occur no nore than 3 weeks prior
to the actual infusion. x': Blood sanples were tested for: d ucose, sodium
pot assi um-& cium chloride, creatinine, total protein, albumn, serum
glutam c oxal acetic transam nase sGOT , serumglutamc ( ) pyruvic
transam n¥gth a(lgz@ 1d gff view idnel headed gamma camera equipped with a low energy collimator,

digital whole body images (anterior posterior (a.p.) and posterior anterior (p.a.)) were obtained

1o directly after and 21 hrs after infusion. At 21 hrs p.i. planar and SPECT images of the head and
neck were acquired. A calibration source also was acquired. Data was stored to enable
quantitative analysis.



10 Phosphatase, Gamma d utaryl Transpeptidase (GGT), bilirubin, urea,
uric-acid, thyroid stinulating hornone (TSH), haenoglobin (Hb),
haemat ocrwoO og#4879 nean cor puscul ar vol unme (MCV), reticul oegTEPo2/HBETOCYt €S,

neutrophils, bands, |ynphocytes, basgphils, eosinophils, nonocytes and

pl atel ets at the screening visit or on day 1 pre-infusion at 21, 48 and
144 hrs p.i. and at six weeks post infusion (p.i.). x2: HAHA was assessed
in a serum sanpl e obtained at the screening visit, after one week (144 hrs)
and after six weeks is p.i. x3: Vital signs were assessed at the screening
visit,’pr atkx ysion, at 10, 60 and 120 ninutes post infusion and after 6
weeks. x4, e body scan was done i medi ately after infusion and 21 brs

p.i. x5 WFHba rgecheld efview dhel headrsh soaummoaresa edreped vith 2ibwhensrgy ollimgox6:

Bl ood sanpigéal whele ppdy images(ame and p.aiovese obtaitied ditegslyefienfai3i,of8, 72tand 144 brsd

of the i nhfteriasiminisiration of Ghe r3diommuncesnjugate2Additional flan@imadd, of TRe lad abd4 hrs
post end néckirefion ivane made &i24, W& edysiopal), 728bA0 MAREPi COpHEHaE Qdcﬁt%hafl ﬁﬁagmg
enzymegs | i (iesle mﬁﬁfﬂﬂ{&ﬁ?ﬁv? bR 0RO eeks $ 15A'05]ﬁﬂr'ﬂﬁmss%h Me. aaﬁsaﬂ

(ELI SA) - afigthfaQnoiRasddt ﬂ,the iedréfli % wbtnmhi z %& i) ﬁ%
g S. g 1). M l’.(%@ﬁo bgsﬂﬁ&% 1{91@11 fz‘fl S dft er at1e ; mllerli) SCa%ll 24
u:ltsl I uzfén he mthl aCth?ty %é‘% Sg?lgﬁfﬂe ad'

obt ai ned lé fiLﬁlgPB%al ?Odﬂgn%% hr eﬁnqrggwgl V&a@é@@s setfings, they 6
week ¢ix S‘P&?Heeé the, écaaﬂwgbﬂhgaﬁanamgq@& thsy tiraeiobsierting therseaparst thy ecani nes are
given in fduration byd tohzermepdstddoihhe Futerion-priteriod tlzitkressvefhé nrkiand of dreebdesen i bed
in nmore dbadio be meashvedf whileothe patiesie vtk ansipinEABkioR ob tHe sc2nfmgMbIGHART Part B:
Dose escal ation study with 1%Re-|abelled hMAb BIWA 4 Visit 1 Visit 2

Visit 3 SteadrimaginPayssibh, @myrio? afplaBaasticinaays hadke bk eileh/ind jisBhdisre\Wpek

No. pr e-jusf aftdralst nhdge a stitidi@elod AL RACGARIETEm the JRBBRESRRN&Sin¥hdONC.
Ther apy X A¥amsphant¥mX 2. 3, 4, 5, 6 Medical History x

At 72 hr. p.i. a SPECT study of the neck had to be performed. The methods used for
reconstruction and the filter functions with cut off frequencies had to be reported.

Single Photon Emission Computed Tomography (SPECT)

SPECT images were obtalned using a double headed rotating gamma camera equipped with a
s low energy collimator. Acquisition required at least thirty minutes. Twenty percent symmetric
windows were centred at the 137 keV photon peaks.

Planar and SPECT data acquisition parameters

Planar imaging included the following minimal requirements: matrix 128x128 (detail) or 256 x
256 (whole body) and a minimum of 400000 counts with a maximum acquisition time of 10
so minutes for detail and 60 minutes for whole body.

SPECT imaging included the following minimal requirements: 64 images, matrix size 64 x 64,
360 degree circular orbit, 60 second acquisitions per angle.

Analysis of the data

At the 21 hr p.i. anterior whole body images, rectangular regions of interest (ROI’s) had to be
s drawn around the whole body and the calibration source. Also irregular ROI’s around the
organs which accumulated "*Re (e.g. liver, spleen and left kidney) and around the tumour had
to be drawn. One or more representative background regions had to be drawn. These regions
had to be mirrored to the posterior images. Originally it was planned to draw a ROI around the
sacrum on the posterior i image. This plan was not pursued durmg the trial. All regions had to
«  be saved on the computer, in order to project these ROI’s on images at other time points. The



Physi cal Exam nation x 6 ECG x Chest X-ray X Blood safety analysis xI xl1
x] x" xt 2, 3, 4, 5, 6 Uine safety analysis x x 6 Pregnancy test x 6
HAHA asseworen948x® x2 6 ENT exami nation x 6 x8 CT or MRPCI/EPR803347 t hor ax
x8 In-/exclusion criteria x Adverse gents x x x x X x 2, 3, 4, 5 6

Vital signs x3 x3 x3 6 Body weight x x 6 |mrunoscintigraphy: - Wol e Body
Scan x4 x4 x4 x4 x4 - Planar Scan x5 (x) x5 xs - SPECT Scan x5 WO 02/094879

PCT/ EPO2/ 05467 75 Pharnacokinetics: Bl ood sanples x6 x6 x6 X6 x6 x6 6
Urine coll ec%i oq:k X6 X6 X6 x6 Senun sol uble CD44v6 x7 X7 x7 x7 6 5 The
pre-i nfusi"Bf Hs g’é’%‘ﬁ?ﬁ\‘{ tHa BOYNSs B Piel papb Fagiamizad te bagetiostepr Thernuntet he
act ual i nFOETSHA th metens fenalbimagingdine points dad twbe reGbuded sizitaliyoidiaspreadsheet.
potassium_cal cium chloride, creatinine, total protein, albumn, sGOT,
SGPT, Al k&laicglatipn o5 Hiepbserbed &wsE in tielorgansi n, urea, uric-acid, TSH, Hb, Ht,
MCV, reticul ocytes, |eucocytes, neutrophils, bands, |ynphocytes,

basophi | s Theasonapifiactyitymobe grgess, amibyplaad ehectiosal 8bdjt Wes SERRARKIFEN eSi t OF
on day | gporestiininesi ooyntain thé ROTS dfthe ant@iord8d osteRor viewd Badltorddd Higs P-i - -
Bur i ngioweekenudtién Porrectida iy apylie® WheR N @fed B hE 24tR:0 Bt & 'ﬁﬁﬂe ?%s llnl&%s Q
veekly. xgstinkfbiheWdsorBes 8528 tHerblﬁldéxeﬁs"lfﬁv? 'pﬁanggg.%h teealét : i Stﬁ'ﬁ S%Fr" ng
VISt al bl DRI BRI ROl QLR B XS VLD B B

assessed Qﬁ}fﬁp%heh%th%%ﬁﬁgQSﬁ Vi S| prett APLECSRS dy gigre epiqylatet 240
mi nut es post I'nf Usi of an 2P HBeks.

Required quality control tests

s Planar Imaging
Routine quality controls were performed at the department of nuclear medicine weekly:
1) 100M flood table.

2) Extrinsic *'Co flood with the low energy collimator was obtained each week.

SPECT imaging
20 Quality control of the SPECT imaging system had to include center of rotation determination.

Tomographic processing

A filtered back projection algorithm was used for tomographic image reconstruction using a
ramp filter.

Data storage

s All .plana'r images and tomographic data had to be stored permanently on magnetic tape or
optical disc. For tomographic studies, original projecting images and reconstructed studies had
to be written to a back up tape.

Copies of images and reports

Copies of all relevant images, pathology and surgery reports were required for all patients.
s Also copies of MRI and CT reports were required. '

3.5.1.2  Biopsy biodistribution of *"Tc-labelled htMAb BIWA 4 (Part A)

Patients entered in Part A of the study underwent surgery 48 hrs after infusion of the
radiolabelled hMAb BIWA 4. Biopsies from tumour site(s) and from normal tissues (as many
as possible) in the surgical specimen were taken. Then also under general anaesthesia a bone

s biopsy and a bone marrow aspirate was taken. The bone marrow aspirates were centrifuged to
assess the radioactivity in the supernatant (plasma) and in the sediment (cellular fraction).



x4: \Wol e body scan was done inmediately p.i., at 21, 48, 72, 144 hrs p.i

and optionally at two weeks p.i. 1s x5: The planar scan was done at 21, 48
(opti onalwp 0229481914 his p.i. and optionally at two weeks PCT/EPINES48PECT
scan was done at 72 his p.i. x6: Blood sanpl es for pharnacokinetics were

obtai ned pre-infusion, at the end of the infusion, at 5, 30 mnutes; 1, 2,
4, 16, 21, 48, 72, 144, 240 and 336 his post end of infusion. Blood
sanpl es were drawn for ELISA and for neasurenent of radioactivity. Urine
was colle qﬁ fromO0-4 his, 4-8 hrs, 8-12 hrs, and 12-24 his during the
first 24 20 NPRISREFS W%h@dﬁnds RpmeENtQfy  tligavas arpapuTeRh Sperifie uptake bf 96 hi s
p.i. x7: Sylieastgtcnpsons wapevaiatedtby ampasing &¢Ik s tmuiue wothtSaIDVeg normal
pre-infustidfe. at 21, 48 and 144 his p.i and six weeks p.i. x8: Disease
assessnment was to be repeated every 6 weeks until di sease progression or
loss to followup. CT thorax was done at baseline and repeated at
followup if there were abnornmalities. 25 3.5.1.1 Radi oi nmunosci nti graphy
and dosinetry The data obtai ned from radi oi mmunoscintigraphy (RIS) were
presented qualitatively for both Part A and B (i.e. uptake in tunour, bone
marrow, liver, lung, intestine, kidney and additional organs expressed as
| ow, medi um or high) and quantitatively for Part B. For qualitative
assessnment the rating scale was transformed into nunbers (0 being no
uptake, 1 30 being | ow uptake, 2 being nedi um uptake and 3 being high

upt ake). Mean val ues were cal culated and presented. For Part B the
quantitative presentation of RIS results used dosinetric cal cul ations as
outlined in section 5.1.4 of the protocol by including the foll ow ng
paranmeters: Actual organ activity at a given time point expressed in M.
35 The residence tinme of radioactivity in organs expressed in hours. The
absorbed (radiation) dose expressed in nGy/MBg. The effective (radiation)
dose expressed in nSv. Mre details concerning the analysis of dosinetry
can be found in the dosinetry report (dated Novenber 21, 2001). 40 e)

Radi oi mmunosci nti graphi ¢ Procedures WO 02/ 094879 PCT/ EP02/ 05467 76 S A
description of the nethods used for Part A and B and the tine points are
given in the followi ng section: Part AWth a large field of view dual
headed gamma canera equi pped with a | ow energy collimator,



digital whole body images (anterior posterior (a.p.) and posterior anterior
(p.a.)) were obtained 10 directly after and 21 hrs after infusion. At 21
his p.i. wbanas4sand SPECT i mages of the head and neck wePeT&EPQUITIET. A
calibration source also was acquired.gData was stored to enable
guantitative analysis. WO 02/094879 PCT/ EP02/ 05467 77 S Part B Wth a

| arge field of view dual headed gamma canera equi pped with a | ow energy
collimator, digital whole body images (a.p. and p.a.) were obtai ned

di rect ij %ISEA{V'G ag 21é 48.. 72 and 144 hrs after adm nistration of the

radi oi rmur@gqg L?l@ %%n XRYGHPR Wﬁé?ssgsﬁﬁiugy H’i‘fﬁﬂﬁ%@%ﬁfh@mwgyma CEiegtatentestionsegi on
wer e nade YHECHWErCAEStIBgOateA Fith miyAb BMA 14 foligmeed byiantigpavise Frambyogioktilini @nal

i magi ng 16L rendgpreagant Tieanesioal specimnepent sherbidpsiesovare etvestigated A

cal i br at i diste/exiepathglogieallyan al i quot with a known fraction of the injected
dose in a 10 mllilitre (mM) vial), inserted in an Adans phantom had to
be pl aced Byalwatemof suegitadweecihegaddfiodistabytadn ent duri ng the whol e body scan.
The initial activity of the calibration source had to be 100-200 MBq 186Re
and t hies sfter ceceharng the sutpizalispecimiiti s Bbeswdiah ehdXoUlywingREIABIoEIH @Sy, The
ener gy-w ndow and peak settings, the IS scanspeed, the scanlength, the

scanni ng dat e, Pidteret iweee @akers6fthé speginidhe AT My oRIorh R B&RAnd Q}&reé%ﬂﬂthgad to
be reported. ThHenagtdEsdcRr - posterior thickness of the neck and of the
abdonen had to be neasured, while the patient was in supine position on

t he scannizng tqfhle@ize'6l‘t}%%ﬁ¥giéaﬁﬁﬁi:i%n5v@a%%is§é@sedam erior and planar static
i mages had to be taken and just before or just after this inage a static

i mge had3to b®i@radicfr ' ' LAt he 20 . .
R R M e e
perforned. The nefhpgls. DEea o op eﬁon'%‘} h e POfES> 14 PRI eI %NS
with cut off fraglenc QRSFLYCEveshed and theamountpr | whbnesuted; A dgte were
Conput ed To nogf%q??geg Eppespyniagsiect ¢/kilegramdissn. Seerifisumakeofdadipaaivity
headed r ot at i n§ite ST ey euead Py peraparing: o ED/kg suthowy veitheYodp)/keaiokmaletissue.
Acquisitign required at least thirty mnutes. Twenty percent symmetric
wi ndows wére cOSEt g specimeewasRiRé D phetrd ang Satdin foinsaidehydentts SPEE Teatas
acqui s¥tion pahewsters Pl anar imaging included the follow ng mininal
requirements: matrix 128x128 (detail) or 256 x 256 (whole body) and a
m ni mum of. 40004@r dissectisg thietsterzocteiddnmstoidiagile (4 startir WthafhidiDradd dBhdiys, €S
for detail anda6fecimentadivgfaph wilsalade boshow SREGACH sTRAN bheohiis HERE 1y
fol I'owi ng mi ni pedestieiiede TR katiodkdpt WRIRSde Wil th¥ sdchfonfasbelifl immersed in
ethanol 96%, which has the same X-ray absorption as fat.

s 6. All the nodes visualised with the X-ray were indicated on the Polaroid and specimen
radiograph.
7. All the nodes found by examining the surgical specimen and by X-ray were dissected
from the specimen.
8. zA.xH macros_copically negative nodes were entirely processed for microscopy and one
30 single section was evaluated. Of all macroscopically positive nodes two or more slices

were made. Macroscopical evidence for the presence or absence of tumour necrosis
were recorded.

9. Furthermore, the number of nodes enclosed and the number, localisation and lymph

node level (according to the Memorial Sloan Kettering Cancer Center Classification) of
35 tumour containing nodes were recorded.



360 degree circular orbit, 60 second acquisitions per angle. Analysis of
the data At the 21 hr p.i. anterior whole body imges, rectangul ar regions
of intere’D0g®AAs’s) had to be 3s drawn around t he whol e PeWEPanas46he
calibration source. Also irregular RQ{s around the organs which

accunmul ated 186Re (e.g. liver, spleen and | eft kidney) and around the
tunour had to be drawn. One or nore representative background regi ons had
to be drawn. These regions had to be mrrored to the posterior inages.

Oiginallyd | apned to dr a RO around the sacrumon the posterior
: )ésé'{p'?\gﬁls‘\}&g r p%ﬁ?&éjﬁégﬂﬁj Al

| mage. “Thi uring the trial. regions had to 40 be

saved on e uter, in . order to project these RO's on inmages at other
tine poi n:fi’.e e%ﬁ@?wrmytm ip¢ipIpEROtsaRy ireabment wastnmpulespinge immd t he
counts pefSSHPYEIWES 3SReateH Witliusoun Basusemarnts asprosasead, cliftvallynamiserwidf CTCRIRI S

i n the re@f 89Re THkigeAphy invagfigations. Fealpgiontveashiare hocdpding e tasp@de diigiib aFthe i n
a spr eads Véerld Healthl Qughaitdtion (SYHON eScaigppeintid Vi of ehel giofdasl, (RYROMThe anount
of activity in the organs, tunmour and the total body was estimfed fromthe
geonetri c3rfehf Physicad ExamidadoRO ' s of the anterior and posterior views.
Background and ,0 attenuation correction were applied when indicated. The
activity Befdrbmchisionén h@stutgtiheigiechst Sratu@ oF EaTA RtV ARS bR Rgg%far' n the

bl adder  asxamihgiondbalyatiindnaIgsed) ks bead 6rW¥m%b.s‘ d& el was used.
The residence tinmes 1n the organs and the rest o t he 608?/ wer e cal cul at ed
and i mpor teithehdard YR RNURRASHROI QSRR peRRgA skd qual ity control tests is

Pl anar | magi ng Routine quality controqs were perforned at the departnent of
nucl ear npgl]'bgﬁdjle weekly: 1) 100M flood table. 2) Extrinsic 57Co flood with
the | ow energy collimtor was obtai ned each week. SPECT imaging 20 Quality

control ohnthfentert dRMeAd: BYSARIL b bArksh e, Canl et Al o olat0n
det er m nat 00 raphl.C ;Processi’n nglp d ?I?HEID ﬂ%%’fgeé’ﬁ' M§ori t hm
BRI e e
storage 25°APM™ gﬁ%f'ar}dﬁ%’ &%4n 4% o1 9hthe lymph npdes was dsacribed ps arot
per manent P4PPEiCragRested of Bppeousintilsged. ckhe statascof the neakdimgh aptes ovas tlassifad
ori gi nal I orige L raguesNaaeMetastasis sy diermn dof ssaginfi msdua TNM) of the Union

‘ cirg forthe I é

n

20 ernationale Contre le Cancer (UICC) at diagnosis.

Radiological examination

Depending on the localisation of the tumour site(s), one or more of the following examinations
were required: CT, MRI, bone scintigraphy. For tumour involvement of the head and neck
region MRI was generally preferred. In case there were bone lesions, CT was preferred. For

s Part B all radiological disease assessment parameters obtained at baseline were repeated six
weeks after the infusion and every six weeks until progression or lost to follow-up. For
patients entered in Part B of the study a CT thorax was obtained at baseline, and was repeated
at follow-up if there were tumour lesions in the thorax. Ultrasound might have been employed
as additional technique of tumour imaging. Guidelines for the investigations are given below:

»  Primary tumour / loco-regional recurrence

For patients participating in Part A of the study and patients with a loco-regional recurrence
(Part B) CT scan and/or MRI of the head and neck region had to be performed.

Computed Tomography

Computed tomography of the Head and Neck region: Dynamic CT was preferred over spiral
s CT. However, spiral CT might have been helpful in patients who were unable to cooperate.

f_l“he pajci.ent had to be examined in supine position, the neck slightly hyperextended, the head
1mfnoblhs.ed and the shoulders relaxed and pushed downwards. The patient had to breath
quietly with use of abdominal rather than chest muscles. The area to be scanned was



to be witten to a back up tape. Copies of images and reports Copies of all
rel evant i mges, pathology and surgery reports were required for all

pati ent s.w030Q/0%83®0 copi es of MR and CT reports were requiPCE®POBOE6L. 2

Bi opsy bi odi stribution of 99" Tc-1abel §2d hMAb BIWA 4 (Part A) Patients
entered in Part A of the study underwent surgery 48 hrs after infusion of
the radiolabelled hMAb BIWA 4. Biopsies fromtunour site(s) and from
normal tissues (as many as possible) in the surgical specinmen were taken.
Then al so L. er al .apaest hesi a bone.3s bi opsy and a bone marrow
aspirat’e v%é%eqﬁ]élk ?OIH'E@ L@ﬁ%&%‘?%\‘i@aﬁsm}hatlaégfaﬁw%?%@h@hsp @f'ths scamshads s
the radi oale\Ralel tq thf of heneqcalaoads. Goptiguans thrapmillimetrerslicss dadrembe ysedl | ul ar
fracti on) .rowEndy/[yegisg badioTyearatrmsd §pm skgll hbse tbiuppeireadiastinemwei ghed and

t he anount of 99niTc was neasured. Specific uptake of radioactivity into

t unour was¥-asnglgiessganse imemngari ng % D/ kg tunour with % D/ kg normal tissue.
WO 02/ 094879 PCT/ EP02/ 05467 80 S CD44v6 antigen expression was assessed by
i munohi stBeratiesss hyd teshergraminedsn atnespasitionnthe nevihilightiyeyerditsled baceat ed
wi th mvAb BhiAnrhobifised| Quietibreythirgtwasasiatdrinduigoihe bkdriBation wi9HEe (eepndary
reagent . Hbdominabiagak tmRekd Rt AAEIdGMELDARPS T WRESs toeRns AL B neck

Nt SLO/ CYL QPaloRs) 216 Bsels the-YALHAIFREp Ry YAl (ROGRLIRD of )

D1 00 St 1 b, A B S GHL Aol P T L Flec YRS T b B OESba
in the foll ow ng chrorol ogical order. 1. Prctur RDeE Iedigstipm, he

speci men. s aﬁiltﬂ{e b ol om the front and slides fromthe front and back. 2.
The size of the surgical specinmen was assessed. 3. Biopsies of primry

Sur gi c S%Eg@%%k_lsg@%ﬁﬁ%ﬁ%ﬁf?ﬁﬁi BB SRS SR ke thok Whuidnest o

wer e takegji lg)ggl imges{ieptions e giskaliss metastasess Bk pAnegrint graphy arET
measur ed. 2RFPMEhFErRRtENak onverted to percentages injected dose/ kil ogram

ti ssue. Specific uptake of radioactivity into tunmour was eval uated by
comnpar i ng%@@ tunmour with %4]D/ kg normal tissue. 4. Next the specinen

was nailed to a board and fjixed in formal dehyde 4% for at |east 36 20
hour s. piral CT-scans were obtained. Patients were examined in supine position and had to raise

2 their arms above their heads. Patients had to breath quietly with use of abdominal rather than
chest muscles. The patient was scanned from just above the lungs to the level of the adrenal
glands. Images had to be photographed in mediastinal and lung setting.

CT abdomen

- Spiral scans were obtained. Patients were examined in supine position and had to raise their
s arms above their heads. Patients had to breath quietly. Oral contrast was used in all patients.
The area to be scanned ran from just above the diaphragm to the symphysis. Images had to be
photographed in abdominal and liver setting,

Bone scintigraphy

After intravenous infusion of maximally 600 MBq of *™Tc-labelled HDP/MDP, the patient

s was asked to consume enough fluids and to void frequently. Static views were obtained 3
hours after infusion: one whole body view and if necessary 3 more detailed views. Suspect
lesions might have needed closer analysis by CT and/or MRI.

Reporting of response of bone metastases were planned to be conducted according to a
separate set of response criteria. No data was provided.

s 3.5.1.5 Soluble CD44v6

Soluble CD44y6 (sCD44v6) h'ad to be measured in serum. Concentrations were determined by
means of a validated enzyme-linked immuno-sorbent assay (ELISA) that was based on a
commercially available test kit and conducted in accordance with current international



5. After dissecting the stereocl eidomastoid nmuscle (a structure with a high
radi odensity), a specinen radi ograph was nade to show the exact size and

| ocat i on Wb oeletsrynph nodes i nvol ved. This radi ograph wa®crame2/ 04361 e t he
speci nen was being imersed in ethangd 96% which has the sane X-ray
absorption as fat. 25 6. Al the nodes visualised with the X-ray were

i ndi cated on the Pol aroid and speci nen radiograph. 7. Al the nodes found
by exam ning the surgical specinen and by X-ray were dissected fromthe
speci nen. §. rgscopi cal | y. negati ve nodes were entirely processed for
m cr 0sco pgfn %@h%s\ré}%%oﬁ8&7@5@%8@?’@%%@%6@%%@00@%&% angddmg Mapbdain, y
posi tive Eﬁé%%d%’ BRIy dlodsamplss (taks Rroessed tovenmpsif Gpik atereobtdiaad prek or

t he preserl&sigp. aipdefiR andi44 lyspirandesix wesks afinethe infoson. Sachpled weralAlldvRIdmY €,
t he nunbercleffand sartsifitgedito prpamncrunh Storapbend sHimteat csatiin: Psamplfyr node

| evel (acddrlfidmeasorentent WesputiiabryStubas) IXRAIE@EArBBIANGRbe @‘i% tificati
G assi i catorohi af0°Cnil HIRAGG Had UBBMCR PUaG, WRI B o9 0ol ) 0 ﬁﬁ%“ﬁfg
PCT EPO2/ 54fmlilof Bhansokink bR 5. 330RBRn it D) the SHPI T

par anet er fherwide, TRIALA) LNELARY £ eat RERL " Was Pl BHPAPL IpAes exemtour

response was assessed w th tunour neasure fit s as assessed clinicall y
and/or W t3hs €F, &M,,0r bone scintigraphy investigations. Evaluation was
done according to rtgsponse criteria of the Wrld Health O ganisation

(WHO . Se@r@g%?&péﬁuyie t?f the protocol, (R96-0941). ,0 3.5.1.4 Physical

Exam nati on sion in the study the disease status of each

patien by. ENT- exam nation al pati.on included) and by CT or
MRl of Lt \rlm\%lalt ﬁﬁ%ﬁﬂ#%@eﬁi ’e&éﬁ?fg{lcimﬁ‘il&dm&% a%éﬁerlaégﬁl%ﬂgtm pEthgaadielebali¢dper
neck side. Onﬁgﬁg’ﬂ?}ﬁnﬂ 0dys Fay fhuspurpess at legtrane of he ineastigatons ase prasentby  an
ot ol ar yngil Egl st/ gead and neck surgeon. This «clinical investigator
assessed 4 Sies S |ocation and nobility of all pal pable |ynph
nodes in tBhe ead and neck area. The character of the |ynph nodes was
descri bed P04 Sigplessrrp eeliested for glpease cxwdim, tpotassinm celéibrhy cflqitie, dostish@t US
of the ned®al Braisn. albuesn, werwncglatemid pxeiacetic tansdinigsé GO, SeifR lutdaide
Met astasi SyBystisansiromasst(aGPTY atkalimeyiospHatide (aP),tdhmnld i@y Rahpbiidaal i onal e
Contre | e(@Gﬂ"&,é:lﬂ'iI(lbﬂnaﬁ)ea,airiccﬁcﬁg €886i8-stimulating hormone (TSH), haemoglobin (Hb),
haematocrit (Ht), median corpuscular volume (MCV), reticulocytes, leucocytes, neutrophils,

bar.lds, lymphocytes, basophils, eosinophils, monocytes and platelets at the following time
points:

s ® At the screening visit or on day one pre-infusion and
e At 21, 48 and 144 hrs post infusion.

» For Part A at 6 weeks post infusion. For Part B: During weeks 2, 3, 4, 5 and 6 of the study
at least once weekly (more often in case of toxicity).

3a§eline laboratory assessments pre-infusion could have been obtained either at the screening

o Visit or on day one of the study, provided the samples were obtained less then 21 days before
the 1pﬁ1sion of radiolabelled hMAb BIWA 4 and all required assessments were done. All
required laboratory test results had to be reviewed and checked for eligibility by the ‘

responsible physician prior to the antibody infusion. The same also applied to a second
BIWA 4 administration in Part B of the study. PP cond hMAb

35 Urin_e samples were collected for standard hospital screening (protein, blood, and glucose) at
the time points:

¢ Screening visit

* One week post infusion (144 hrs p.i.)



Radi ol ogi cal exam nation Depending on the |ocalisation of the tunour
site(s), one or nore of the follow ng exam nations were required: CT, M,
bone sci ‘wDgraptsy? For tunour invol venment of the head andPo@@ro2/esagi on MR
was generally preferred. In case thege were bone |esions, CT was preferred.
For 2.5 Part B all radiological disease assessnent paraneters obtained at
basel ine were repeated six weeks after the infusion and every six weeks
until progression or lost to followup. For patients entered in Part B of
t he study ag; : bt ai ned at baseline, and was repeated at
fol | ow up i?l%%ggﬁ%%%ﬁour | esions in the thorax. U trasound m ght have
been enpl it chni que. ,of, .t.umour i i.ng., GQuidelines fqr
the inves ﬁ% ﬁn%%&g&g& Eeﬁ\[}g%d goglv%%e \ﬁtkb?qllﬁg?aspnglm%%ﬁal/ag hscreenige gﬁg@ng
recur r ency OW(%a?Pfi'ents participating in Part A of the study and patients
i i Part B) CT scan and/or MRl of the head
and neck i G- Y ASFERIBCIE Conput ed Tonogr aphy Conput ed
t onmogr ap of the ng';\d an ck region:. Dynam c CT was preferred over

pe

spiral ©Efesengs e é’ff,thes%"? pment GhENHA s evplsated fresesim samplep dtherefiire who
ver e {inadiQodisamplss (erbgtpsocessedao serma of 5 mdwets thlenest dls seeekning visitpatnene

posi ti onWeehél4fdiekpd)) eghat six wpgleradet mficizn, ofttheearhidady. Rompatiints eeviagewb he
shoul der BIVEA dxdaiinistritipnssiniridd ofivierstlsly akedipishdl eDAHAAImMpR wis@BlidktedUi et |y
Wi th use beforathd eedondladmafififitioh Betues! wilisal@ted biReAL 88viRRE FF§aANed was
WO 02/ 094&adgCT/ EPO2/ 05467 82 s determ ned fromthe 1niti a'f1 overvi ew nmade
inthe lateral projection. The plane of the scan had to be parallel to

that pf GQ&FMQ%{-C QBW“LOQ%@%@W%I% 5%5%%(%%?“ e-slices had to be used

routinely. Imagi ng had to be pertor base to upper

of enﬁﬁ{ ﬂ:gfoT = tignt§ hagévtec‘)3 QF ex{a\m' ned in
h YR JO e RYL 1

Tite i i e
t BE Ay e

medi ast i @yip, MINGhfenf SRR
oo e, pes Al Tl
use of ab % C;i E‘ﬁ;“’g

§ af fie ys) ang sent toBI Degarimg Bhatsraeckingtises t o
dermonstr %’P Rlismy Bibesasgh, Sreamany ip datehes qveey fowt weeksoThe seeum sampley
| esi o a Eor'h?%ﬁﬁ"e@b%éc%f | ynph node spread was obtained. They had to be

obtained fromthe skull base to the upper nediastinum Distant netastases

i s For alAnyglevations & peman antigaumangantinodyaevelBvere compastiudyewise el wigh of t he
t hor ax wehe pbe's gossiiiasdierseeavertd AT tis datakvak nolkstddgmt iapalgsel etvdspb@ivese

met ast asdsring thk eolnenef theistiidygr aphy or CT  abdonen, were optional .

Adverse Events

s All adverse events were recorded in the CRF. The events were graded according to the US
National Cancer Institute CTC (NCI-CTC) version 2.0 (a version of this document had to be
downloaded from the Internet at the site: http://ctep.info.nih.gov/CTC3/ctc. htm. All SAEs had
to be reported.

Immunogenicity and toxicity

o Before performance of this trial no human data existed with respect to safety and
immunogenicity of hMAb BIWA 4. In the previous study performed with the parental murine
antibody BIWA 1 no clinically significant toxicity was encountered. No toxicity was expected
from the naked hMAb BIWA 4 antibody alone (no antibody dependent cell-mediated
cytotoxicity (ADCC) effector functions in vitro; no interference with proliferation of antigen-

55 expressing cells expected). It was demonstrated that tMAb BIWA 4 could be safely
administered to mice (xenograft studies) and monkeys (toxicity studies). Good local tolerability
was demonstrated in three local toxicity studies.

Muri'ne .and chimeric MAb U36 (anti-CD44v6-epitope with defined overlapping epitope
specificity) was so far safe in HNSCC patients; no toxicities except for myelotoxicity (caused



CT thorax Spiral CT-scans were obtained. Patients were exam ned in supine
position and had to raise 20 their arns above their heads. Patients had to
breat h quwetokyo4sre h use of abdomi nal rather than chest nmePESEIEPS2/05ibE

pati ent was scanned fromjust above tge lungs to the |evel of the adrenal

gl ands. I nmages had to be photographed in nediastinal and |lung setting. CT
abdonen Spiral scans were obtained. Patients were exam ned in supine
position and had to raise their 25 arns above their heads. Patients had to

breat h quitst¥pe ) wPOLdAT o VRS Y306 b&aRk) Lent Sap to be
e M e T S
i nt rgvenog’ccﬁﬁ‘l 4196 nsglian e5eiave begsurdum 3‘8@@9%@4@5&%@@%&’5{%0“ he
pati ent ﬁagpg%a 1gatigfd.er to infusion: one whole body view and if .
necessary 3 St a%i c.ct 3 detailed views. Suspect |esions might have needed
cl oser anat{houghpylikely, aatenial remtionHiepoirevengusly admisiversiBOVAbanghteitiade ases
ver e plrand@doteasipn trosiditdeed and cliligiskig rasheq dyseped, dicking Slausda, AREARABERaxs.
criteria. No data was provided. 3s 3.5.1.5 Sol ubl e CD44v6 Sol ubl e 4v6
(sCD44v6) Vitad sigos ﬁaéoqmss_sumgte@mpesaamnpulﬁémwmdr@@i@nﬁy weeewslsiprsioned by
means of ae}:mdecﬂattb@swmmgmdliﬂ dﬂd&ﬁtﬁdﬁﬂﬂﬁh@%&?ﬂﬂmé’egﬁéﬁf&ﬂd 14 fag} 10RS
b_atSﬁd 0 Pr amgﬁgéng?gﬂrii%i?&ibﬂg{ﬁ%}ir%%k&.eﬁadiﬁ%{ﬁl 30%1%%@ 42@%&%&&&‘@@#’40@%%
W cu t- : gui I'nes

e phiedit ngarc%éﬁéngﬁgggﬁﬁar Acoki netics and Drug

t he Boehringer Ingel heim
Met abo),i s 1Bl 0_he .processed to serun) of
5 i ver o et oah ALl RS .ye&;ﬁ,@hé’?‘f’ezgaﬂﬁi T O A
after the |n lllgi on. SAp! € .@%rgcg V0 e otas sy ag énthiet ensqupteted in
prepare s&rum C4s § aé@%‘ﬁ B§ BrRSRiures, and Med keownrtadessaiall o monimiseiradiation
neasurenegf{p%&?,@ e pladdsrapd kidaeys the patiantsgwers mesiliyisatadand mslksideto woidpate

i dent i fi cCABH infervals dpeeg tie firstdl® honrs (96 hadisadiet infliston witts*tReclabelrgd ( 186Re:
4 weeks, oofiRdy).3 days) and sent to Bl Departnent of Pharnacokinetics and

Drug Metabolism Biberach, Germany in batches every
For the beta- and gamma-emitting radionuclide **Re, Breitz ef al. (R98-2459) found a

maximum tolerated dose of **’Re-labelled MAb IgG in heavily pretreated patients of 90
mCi/m®. One of the aims of this study was to investigate the toxicity of "**Re-labelled hMAb
BIWA 4 in patients who either had local and/or regional recurrent disease for which curative

s treatment options were not available, or distant metastases. Because bone marrow, thyroid
kidney and liver toxicity might occur, blood samples for organ function testing were taken :as
described in section 3.5.1.6.

To mo.nitor. t?le occurrence of weight loss or weight gain the body weight was recorded at the
screening visit, before the infusion on day 1 and after 6 weeks.

s  Patients were monitored for the occurrence of local toxicity. Any sign of local toxicity was
recorded as adverse event.

3.5.2  Appropriateness of measurements
The measurements used are well-accepted for this type of trial.
3.5.3  Primary efficacy / pharmacodynamic variables(s)

S 3.5.3.1 Part A of the trial

The primary efficacy variables determined in Part A of the trial were the biopsy distribution and

the {adioimmunoscintigraphy. Description of the methods how to obtain the data is given in
section 3.5.1.1 and 3.5.1.2.



four weeks. The serum sanples were sent on dry ice. 3.5.1.6 Safety
Protection of subjects Is Al patients were nonitored carefully during and
af ter admvoiogios@re on of the radiol abell ed nonoclonal ant iPbodpPo2/6xas7this
purpose at | east one of the investigggdors was present. Laboratory
Assessnents Bl ood sanples were collected for glucose, sodium potassium
calcium chloride, creatinine, total protein, albumn, serumglutamc

oxal acetic transam nase (sGOTl), serumglutam c 20 pyruvi c transam nase
(sGPT), a ' AP amm gl utaryl .transpeptidase (GGT),
bi i r ubi ngf @L%%E‘:aﬁgﬁ‘?:?g@%@gﬁug DO HON 7R ?%‘y‘rﬂ’d%l%ﬁé of thejsyraiqeheResinasbi n
(Hb), hadherocriire BRppssedayperfient OF (e duesied dossingriss (dDyke)Toe it couysead,

| eucocyt e8P tb% qug and gtheptssues wtryelpeted and sempiried soncensrgthe diffesent
monocyt es®e¥RohBEW&I 4t s at the following time points: 25 At the screening
visit or on day_one pre-infusion and At 21, 48 and 144 hrs post infusion.
For Part A&t2 6Pagdkel thedali nf usi on. For Part B: During weeks 2, 3, 4, 5

and 6 of the study at |east once weekly (nore often in case of toxicity).
Basel i‘he Thopimammpransses Sretficcpwers thé msdlyis dfowdlidinbm&@sé}ﬁ%i:a’v%gtaﬁh ned

ei t her atdasimetgcreening 30 visit nfusion of radiol abel | ed BIWA 4 and
all required assessnents were done. before done required | aboratory test

resul ts had4to Peugevn@nbatdndneRardast PphflniMoRidetity by the responsible
physician prior to the antibody infusion. The sane also applied to a second

hMAb Bl VIBlodd adindenirsiidriatof etlidlabeRad BIWAYS wiehedcsdrtiyed ; "Bafie ' re
col | ect edtht afialst andard hospital screening (protrei n, lﬁﬁ%ty(gaﬁa%gﬁ%?ﬁ%%s ) at
the tinme points: Screening visit One week post infusion (144 hrs p.i.) WO

02/ 094879 P@H/ Em"%ﬁﬁgﬁ{“ﬁfgcﬁsﬁﬁh% BR&kSPost infusion A pregnancy test

was required for wonmen w earing potential at the screening visit

and at thigiestBI6vd SRthlesHATB Qof¥idaaHl TR a L BRS s:'%snsl]gs&gi%% (3.5mL in

potassium EDTA containing tubes and 3.5 mL in coagulation tubes: amount of millilitres
rcques.ted are given as per amendment 1) were sampled from a peripheral vein of the arm
opposite to the infusion site at the designated time points (i.e. just prior to antibody

20 administration, at the end of the infusion and at 5, 10, 30 minutes; 1, 2, 4, 16, 21, 48, 72 hrs
post-end of infusion and on day 7 p.i. (144 hrs) and 6 weeks after the infusion). End ’of infusion
was regarded ast = 0.

The planned samples at 10 minutes and 6 week p.i. were omitted for Part B of the trial. Instead
samples were collected at 240 and 366 hour p.i. as per amendment 1.

2 Urine was collected during 48 hrs after the *™Tc-labelled hMAb BIWA 4 infusion and during
96 hrs after the '**Re-labelled hMAb BIWA 4 infusion. Urine was collected from 0-4 hrs, 4-8
hrs, -8-12 hrs, and 12-24 hrs during the first 24 hrs and in 24-hr samples for the remajning,; time
Radioactivity of urine samples was counted to determine the excretion of radioactivity. .

Blood samples were centrifuged to prepare serum. Before processing, the radioactivity in

0 whole blood was measured. Radioactivity was also measured in serum. Refrigerated storage of
blood samples was obligatory, though samples had not to be frozen down. Using the aliquot
retained from the conjugate preparation, a weighted dilution of the injected patient dose was
prepared as standard. The counting of the patient samples and standards were performed -
according to local SOPs. Results were recorded in the appropriate sections of the CRF. The

s radionuclide content was reported as a percentage of the injected doses (expressed as % ID/kg
jblood or serum). Apart from radioactivity counting all samples were analysed for presence of
immune complexes by means of HPLC analysis.

All sample ‘u}bes were labelled with the following information: Trial number, patient number,
sample ldentlﬁcgtlon (i.e., serum, plasma, or blood), time relative to infusion, actual time ,
w»  actual date and isotope (i.e., "Tc or ***Re). The volume of each urine sample was measured



The presence and/or the devel opnent of HAHA was eval uated in serum sanpl es.
Therefore 10 blood sanples (to be processed to serum) of 5 nL were taken
at the scweoeeniomg7visit, at one week (144 hrs p.i.) and aPCIipPomerks after
i nfusion of the anti body. For patiengs receiving two BIWA 4

adm nistrations in Part B of the study an additional HAHA sanpl e was
collected before the second adm nistration. Serum | evel was eval uated by
means of validated ELI SA nethods. 1s Sanples were allowed to clot and
centrifu r [ [ t conditions:, The s | es
o SELAS L 0y L A R I S O TR,
enabl e u e |1§‘§§§’i plaksappls,volung, qoljection infirval, Aetpp! timgy datecand sotgpe (heel
decreased ( e: ‘weeks, 99T c: 3 days) and sent toBl Departnent of

Phar rracob'éneti.cs and Prug Metabolism Biberach, Germany in batches every
four weeK3atesiiimes and dogatiyiameasurement ips@is of el pheymagekingticesampley vesrevat | ons
i n human 8fRrdehiphe CREL i body | evel s were conpared casewi se carefully with
the patient's possible adverse events. This data was col |l ected and anal ysed
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| munogenicity xicity 30 Before performance of this trial no human

data gxi sfed W hh.; -0.saf ety and inmunogenicity of hMAb BIVWA 4. In
the previous st%@ﬁgcé??%%%&éﬁat%ﬂ%h the parental nurine antibody BIWA 1 no
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It was d%tr?ggt(rfted that hMAb BIWA 4 could be safely admnistered to mce
( xenogr aft>-&tudt BENetERANAEKRBION t oxi city studies). Good local tolerability
was denonst raﬁé;% in three |ocal toxicity studies. Mirine and chinmeric MAb
U36 (4ntix ) H&Bh%r@@@k@qﬂﬁ raesmetery ugne WialNpaling3 . & Prafepseonak(Bbaisighti t y) was
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The primary pharmacokinetic parameters are the time point at which the maximum drug

concentration is observed (Tmax), maximum drug concentration observed (Cpay), area under the
25 concentration-time curve (AUC)o_,., terminal elimination half-life (t;5,), volume of distribution

(terminal phase and predicted steady state), total body clearance (CL), and mean residence

time (MRT)O-)@.
The primary objectives of pharmacokinetic analysis were:

To determine and compare the disposition of total radioactivity and immunoreactive hMAb
2 BIWA 4 following administration of single doses of *"Tc-labelled (Part A) and "*Re-labelled
hMAb (Part B) BIWA 4.

To calculate, from imaging data and blood disposition data, the fraction of the injected
radioactivity reaching the liver and spleen during the studies. To achieve this objective, the
WinNonlin® software package was used to perform non-compartmental pharmacokinetic

s analysis on the plasma concentration vs. time profiles of immunoreactive hMAb BIWA 4 and
of total blood radioactivity levels, as a function of time, following intravenous administration.

The results are reported as summary statistics.



S by i 86Re-1abels) were seen in a Phase | dose-escalation RIT study with
cMAb U3 6. It was theoretically possible that hypersensitivity reactions

t o radi olabakioed7hMAb Bl WA 4 mi ght occur. Mnocl onal ant iPb@diPezodzeve been
adm ni stered to several thousands of gmtients for diagnostic applications.
Al t hough unlikely, potential reactions to intravenously adm ni stered BIVWA 4
m ght include 10 hypotension, transient fever and chills, skin rashes,
dyspnoea, itching, nausea, and anaphyl axis. Vital signs (blood pressure,

t enper at u§ 8,5 pum{&g%@“g%}dﬁ/ﬁ&? ?B%Fl}/an]i gl)atvver e therefore recorded at

t he scr eenr ng Vi SI Tife 'BgTths pre-infusion and 10,
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associ at Plagaa fltarl é;efP'é‘d"F ﬁaférwtbjéneggmerrtr,rra@m@tww fiom
study 20 Yrolp bedy images pad sneeifi Fegionsinf dnterest; she administareg dosait’TReelabelledear

medi cimne BIWése‘H thedoseadniabellelt BAWA #psdbubles CRIAHV6 Buelsamd thie agsessmhinabf the
exposur e tadididbelldsl adibedy prict thiitfadys t he patients were well hydrated and
asked to void at frequent intervals during the first 48 hours (96 hours

af t er i nfUsé mRultd Wére 2068 o&b@ bd @anmblyaniisheadWbwelé! varhisili todMish to be
gamma- em §deld Ter 4 AdisayelhslRl ' 86Re, Breitz et al. (R98 2459) found a

maxi mum t ol erated dose of 186Re-labelled MAb 1gGin heavily pretreated

patients 9560 PHhaTRaf gige,aggbkhe ainms of this study was to investigate
the toxicity of 186Re-labélled hMAb BIWA 4 in patients who either had
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at the eni sion on day and af 3
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rreasuF"erretﬁ?aémﬁ%ted are well-accepted for this type of trial. 3.5 3 Primry
ef fi cacy / pharmacodynam c variables(s) 35 3.5.3.1 Part A of the trial The
primary efhgMIE wondefinst astheatoss levelad whichpegsitham tofo autef six ipatientedevetdped
bi opsy di&ugirtlateddLBnd the radi oi mrunosci nti graphy. Description of the
nmet hods how to obtain the data is given in

3.6 DATA QUALITY ASSURANCE

0

The trial was in general conducted according to the principles of Good Clinical Practice as
s specified in the appropriate regulations and in the company standard operating procedures
reflecting these regulations.

- Throughout the course of the study, a representative from Boehringer Ingelheim The
Netherlands was contacting and/or visiting the study site to monitor the progress of the study.
There were frequent contacts with the investigator and onsite visits for the purpose of data

»  audits, including the comparison of source documents with Case Report Forms and drug
accountability checks. The investigator or his/her designee had to be available to the
Boehringer Ingelheim The Netherlands representative during these onsite visits.

Duly filled in CRFs were collected on a regular basis. Data were double-data entered in-house.
Review of the data was done and implausibilities questioned to the investigator.

55 Serious adverse events were reported according to the guidelines defined in the protocol and
CRF and according to Boehringer Ingelheim SOPs.



section 3.5.1.1 and 3.5.1.2. WD 02/094879 PCT/ EP02/ 05467 86 5 The uptake
in the normal tissue and tunmour was neasured in biopsies of the surgical

speci nen weand/o4se upt ake expressed as percent of the injeecedrdoesdsper kg
(% 1D kg), The tinme course of uptake8in the tunour and ot her tissues was
eval uated and conpared concerning the different doses of BIWA 4. 3.5.3.2
Part B of the trial 70 The primary paraneters for efficacy were the

anal ysi s of radi oi munoscintigraphy and dosinetry. 3.5.4 Drug

concent r 8.7 on NSEATTSTROAE NIFAHODEIGKA RRIBIFEN ﬁ@@?ﬂ?ﬁﬁg@%ﬁg ns of
radi ol abel | ed Bbﬂﬂmgﬁ@g\ebjﬂ S‘RIVIP'IEE Bpip Part A and Par of the
trial. Is 3.5.4.1 Methods and timng of sanple collection Patient blood

sanpl es vef¢ coggaggﬁgﬂaﬁaqmgggg:lagﬂlgﬁg follows: 7 nmL of blood (3.5 M. in

pot assi um EDTA containing tu 5 nL in coagul ation tubes: anount of

mllilitres,yre LV as per anendnent 1) were sanpled froma
peri pheral 'vei nﬁgﬁa{cﬁgdeg%%/g%op(%gsi te to the infusion site at the designated

time poi L: j ri.or tao antibody, 2 os}t -eend of, i nfusion and on
day p i m?fu%i cfg%lgﬁsr\jéeg?]%t HaEHS Carymor ytlﬁéd P‘?ﬁ}ﬁé‘? ?1')‘?0?(@(&“%1\9- infusion was
regar ded = 0. The planned sanples at 10 m nutes and 6 week p.i. were

omtted art B of the trial, Instead sanples were collected at 240 and

366 hour .. . per ndment 1. 25 Urjne was collected during 48 hrs
after t h?%%}éiﬁé{%iﬁ%aﬁma%Fwnﬁoﬁ% G@Pgﬁo%ﬁﬁﬁq‘é@*‘i&h@ouﬁ stufy tp defteraning he
hMAQ
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186Re- 1 a Blwi iodistRbytignond phrineokiagtics of hetglednfusiomo0™ ATk s, 4- 8
hrs, 8-12absed BV A 4 inpstients with advescéd squempus ¢ellscasniebrianof2de hdadadp! es
for the Médaining time. Radioactivity of urine sanples was counted to
determ ne the excretion of radioactivity. Blood sanples were centrifuged to
prepare SEwesrhMBbBIVA priosekstlngrerd ived iritlisqaet dthd stullywitBehred parh@whol e

bl ood waplameedatreach diiedéveh Al yitleyits g aPr&@nTBASHY SFdhé ReadhH Tkt dSATR! es
was obl i gastiney fortshepegh sanpl es had not to be frozen down. Using
Refrigerated the ali quot

Part B

Part B of this phase I trial was an open uncontrolled dose escalation study to determine the

20 safety, tolerability, MTD, pharmacokinetics and preliminary therapeutic effects of a single
infusion of "**Re-labelled hMAb BIWA 4 in patients with advanced squamous cell carcinoma
of the head and neck for whom no curative treatment options were available.

In this part of the study the radiation dose was escalated. Two patients were treated at dose
lev?ls where < grade 2 CTC toxicity was seen. If > grade 2 toxicity was seen at least three
s patients were treated per dose group.

Safety and tolerability evaluation (Parts A + B)

S.afety' and tolerability of the study were assessed in terms of changes in laboratory parameters,
vital signs, development of HAHA and the incidence of adverse experiences. The results were
reported for each dose level separately as well as in terms of overall means.

s Biodistribution evaluation (Part A)

The'v biodistribution of *™Tc-labelled hMAb BIWA 4 in solid tissue was assessed by
radlc?immunoscintigraphy (see sections 3.5.1.1) and by measurements of radioactivity of biopsy
specimens (see sections 3.5.1.1 and 3.5.1.2). Because only a maximum of 3 patients were
entered per dose level only descriptive statistics were possible.

35 Immunoscintigraphic imaging evaluation (Parts A+B)



retained fromthe conjugate preparation, a weighted dilution of the
injected patient dose was prepared as standard. The counting of the

pati ent swopkResssand st andards were performed accordi ng t®CrErat/oSePs.
Results were recorded in the appropriete sections of the CRF. The 3s

radi onucl i de content was reported as a percentage of the injected doses
(expressed as % I D kg blood or serum. Apart fromradi oactivity counting
all sanples were anal ysed for presence of imune conpl exes by neans of
HPLC anal y&i SverMhe-8&HR! : s PRI ae fal |l ow ng .. .
TG B e A i By
actual date &nd T sotope g| Ce O ror 6%@}90 Y EoTBPS Al sties e @PPlifablanp) e
was neasured WO 02/ 094879 PCT/ EP02/ 05467 87 s and recorded and all urine
sanples were labelled with the following information: Trial nunber,

patient nunber, total sanple volunme, collection interval, actual tine, date
and isotope (i.e., 99nifc or 186Re). Dates, times and radioactivity
measurenent results of all pharnacokinetic sanples were recorded in the
CRF. 10 The plasnma sanples for ELISA nmeasurenent were transferred in
cryotubes, labelled carefully to enable unique identification, stored at
-20C until radioactivity had decreased (186Re: 4 weeks, 99nic: 3 days) and
sent to Boehringer Ingel heimDepartnment of Pharnacokinetics and Drug

Met abol i sm Bi berach, Germany in batches every four weeks. The pl asnma
sanples were sent on dry ice. 1s 3.5.4.2 Analytical determ nations Plasm
sanpl es were neasured by validated ELI SA nethods at the Boehringer

I ngel heim Departnent of Pharmacokinetics and Drug Metabolism Biberach,
Germany. Radioactivity counting of the sanples were performed in ful

bl ood, serum and urine by the investigator. 3.5.4.3 Paraneters and

eval uation 20 The foll owi ng pharnmacoki netic paranmeters using WnNonlin 3.1
Prof essi onal (Pharsight Corporation, Muntain View, CA) were determ ned
fromfull blood, plasma, serumlevels and inmaging data as descri bed bel ow
The primary pharnmacoki netic parameters are the tinme point at which the
maxi mum drug concentration is observed (Tn), maxi num drug concentration
observed (Cm, area under the 25 concentration-tinme curve (AUC) o, term nal
elimnation half-life (t1/2), volune of distribution (term nal phase and
predi cted steady state), total body clearance (CL), and nean residence

time (VMRT)O~ ,.




The primary objectives of pharnmacokinetic analysis were: To determ ne and
conpare the disposition of total radioactivity and i nmunoreactive hMAb 30
Bl WA 4 f ovDaiosmg7admi ni stration of single doses of 99nic- lpabdPores46Part A)
and 186Re-| abelled hMAb (Part B) BIWWA 4. To calculate, frominmagi ng data
and bl ood disposition data, the fraction of the injected radioactivity
reaching the liver and spleen during the studies. To achieve this
objective, the WnNonlin(r) software package was used to perform

non- canpehheRbeheRNAL RS g [ +e§§ anal ysis on the plasma concentration
vs. tine proflleseof d_laTuT'_?L&K A hMAb BIWA 4 and of total bl ood
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02/ 094874 HEUETF bfoé’VS 5 Pharmacoki netic / pharmacodynam c
rel ationghi p conpar t ment al ghar Eagoki netic nodel was initially intended

t o descr irbeRRAARs entahht abol i sm of 1%Re-1abelled BIWA 4 in

humans. Ic,][t S i&ggrtaed t.o conbi ne, cla a. from BIWA 4 plasma |evels, full
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| evel s and the assessnment of the radiolabelled antibody prior to infusion.
Seeonge amdters(eqopartgenged) sunmary statistics. However, variability

was too high to b used for a reasonable nodel. 3.5.6 Primary Safety
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toxicity | 'udi ng .nausea and” voni

treat nen l.nﬁ{é’ %%ﬁﬁ’[ﬁ%&@'s@@fi ned as the dose Il evel at which | ess than two out
of six patients devel ope rug-rel ated DLT. 3.6 DATA QUALI TY ASSURANCE The
trial Wa?h? Bf%‘i%‘@?rélpll%%ﬁ‘gtﬂz‘?“eﬁg%?f{ﬁa F%@%Oée layel ssparatebmnddyateagpoli d i ni cal
Pract? ceSHmarystalisis; f i ed in the appropriate regul ations and in the conpany

standard }%)er at.ing, procedures
Therapeutic efficacy evaluation (Part B)

Tumour response was the parameter for therapeutic efficacy. Tumour response was assessed

according to the WHO guidelines. The sum of the products of the largest perpendicular

diameters of all measured tumour lesions were the primary parameter for tumour response.
s There were separate criteria for the assessment of response of bone lesions.

3.7.1.2 Null and alternative hypotheses

All analyses in this trial were descriptive and exploratory by nature. Any statistical tests were
performed only to provide a statistical framework from which to view the results and providing
aid for planning further studies. No formal statistical inferences were foreseen and

s accordingly, no statistical tests were performed. ’

3.7.1.3 Planned analyses

Two populations were distinguished:

. Thg intention to treat subset consists of all patients who received an infusion of
radiolabelled hMAb BIWA 4 and for whom data after baseline were available.

s o The per protocol subset consists of evaluable patients. A patient was evaluable if the
following criteria were met:



reflecting these regul ati ons. Throughout the course of the study, a
representative from Boehringer |Ingel heimThe Netherlands was contacting
and/ or viwptosogsthe study site to nonitor the progress of PCh@&Pstosdyr There
were frequent contacts with the inves$igator and onsite visits for the

pur pose of data 30 audits, including the conparison of source docunents
with Case Report Forms and drug accountability checks. The investigator or
hi s/ her designee had to be available to the Boehringer |ngel heim The

Net her |,ands;f gpresentative during these onsite visits. Duly filled in CRFs
were collected on a regul ar basis. Data were doubl e-data entered in-house.

Revi e of { NRgighauuas 4998 ADSLARKAUSIY Lildes auestioned to the

i nvesti gator. erious adverse events were reported according to the

gui del i ne i in. r col an .and according, to Boehringer
| ngel hei ms%s@{e_ﬁ@&@}%&ﬁ@%g?%@ﬁ?ﬁﬁg#@gzﬁ@?&gr}?@g S@%W%@@Eamﬁm
PLANNED | N TREWBRSTOCOL AND DETERM NATI ON OF SAMPLE SIZE 3.7.1 Statisti cal
and analytjcgl .plans 3.7.1.1 Statistical design_ / npdel The designs used
in this tr%-gﬂled-”@“ea‘??ﬁﬁmﬁlaﬁe%ﬂi % leaghne qf%ﬁﬁbﬁﬂr@@'?e@ AsaYsswas largerenan 6%Par t
A of this h€$e I %ri al was an uncontrolled, rising dose sequential group
study fPo det&fs9rfe bapsies auk seimpigraphicdmaes werp availablgite essessihe biedistribution.
phar macokinetics of a single infusion of 99' Tc- |abelled hMAb BIVWA 4 in
patients WatBadvanced squanous cell carcinoma of the head and neck. is
Three hMAb Bl VWA 4 dose | evels were used in this part of the study with
three pat iledudilling the saigriaforghe intension tp trgal subget! patients had a proven
tunmour of the head and neck and were destined for surgery. Part B Part B
of this pHaskhefollgw-ap insemanf alyerse enessvitel sign add safety dbaldadnidarmine satpled Was
det ermi ne thdequale.safety, tolerability, MID, pharnmacokinetics and
prelimnary therapeutic effects of a single infusion of 186Re-I abelled
hMAb  Bls\WA 34 The ipatunemtdiveifiabtiainan test arudbothspeefothed ak8js 048 are8f thiRgoead
and neck for whomno curative treatnent options were available. In this
part of t He Respalye:thatientadPtal) ware ehabhablsr aspalsaifedequbymubitut &b Rs
treated at onseobta¥@hihasbimkand ifffattits wefelfollbR¥d 6Vdrit WS SEERHeel! ferfpddfrade 2
toxicity V\/a?is%%r})r@éreésﬁﬁ%ast&%ﬁ%ed within this six weeks period, patients were also evaluable

Or response.

20 Primary Analyses

The primary analysis was performed for the per protocol subset.

Non evaluable patients were replaced. For Part A therefore the evaluable subset was planned

to consist of 9 patients and the intent to treat subset consisted of at least 9 patients. For Part B

the number of patients depended on the toxicity encountered. Patients who were evaluable for
s toxicity but not for response were not replaced.

Pharmacokinetic data:

The analysis of pharmacokinetic data was performed by Dr. Thomas R. MacGregor,
Boehringer Ingelheim Pharmaceuticals Inc. Ridgefield CT, USA.

The prima{y objectives of pharmacokinetic analysis were:
5o 1. To determine and compare the disposition of total radioactivity and immunoreactive hMAb
BIWA. 4 following administration of single doses of ***Tc-labelled hMAb BIWA 4 and
°Re-labelled hMAb BIWA 4.

2. To identify an appropriate cold-loading dose of IMAb BIWA 4.



25 patients were treated per dose group. Safety and tolerability eval uation
(Parts A + B) Safety and tolerability of the study were assessed in terns
of changewoim/od@mbor at ory paranmeters, vital signs, devel opcgmPopbs4siAHA and
the incidence of adverse experiences9s The results were reported for each
dose |l evel separately as well as in terns of overall nmeans. 30

Bi odi stribution evaluation (Part A) The biodistribution of 99mlc-| abel | ed
hMAb BIWA 4 in solid tissue was assessed by radioi mmunoscintigraphy (see
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adm ni st ered dose 186Re-1abell ed hMAb BIWA 4, the col d- | oadi ng dose of
hMAb 2Bl WAeeondarylAntallgseCDA4v6 | evel s and the assessment of the radiol abel | ed
ant i body EI’IOI’ to infusion. The results were planned to be reported for
each dos&h¢ escohdmyp pealpseeiveregrediohyedifoaise iafentidh tSuemBINsSdfRatisith CS -
participating in Part B of the study.

The secondary analyses were restricted to key endpoints: e. g.: Response rate, duration of
response, time to progression.

25 Interim Analvysis

No interim analyses were made.
3.7.1.4 Handling of missing data

In this phase I study it was anticipated that most data were available for analysis. In case of
mlssmg data it was most likely that the reason for missing was not outcome related. No
50 missing data were imputed.

3.7.2  Determination of sample size

In Part A three patients per dose level provide some information on safety of the hMAb BIWA
4 and on the anticipated correct dose of 50 mg unlabelled hMAb BIWA 4.

In Part B six patients were regarded sufficient to determine DLT. TABLE 3.7.2:1 exhibits the
ss probabilities of 2 or more out of 6 patients to be observed with DLT for some assumed
underlying rates of DLT in the population of all patients.



Therapeutic efficacy evaluation (Part B) Tunour response was the paraneter
for therapeutic efficacy. Tunour response was assessed according to the
VWHO gui deWDre®948The sum of the products of the | argest pePpEmPOd4ar

di aneters of all neasured tunmour |esypons were the primary paranmeter for
tumour response. 25 There were separate criteria for the assessnent of
response of bone lesions. 3.7.1.2 Null and alternative hypot heses All
analyses in this trial were descriptive and exploratory by nature. Any
statisti cgiptest/s.were AR&H e‘?lrliﬂjﬂl (ﬁ%ka{eg BiRY de a statistical framework
fromwhich to view the results nci1 providing aid for planning further
studi es. [No format statist EO(,EH 'n‘rebgrﬂ(,eu &I oreseen and, 30

accor di ngj LA statt+stteal—tests—wereperforfed. 3.7.1.3 Planned anal yses
Two pOpu|%’§ol SI?J'Ey\ﬁZre di §tingui shied:  The |i ntentilon to treat subset consists
of all paf?eMethb® ecei véd//an j nfB$Pon of0-84 adi ol abel | ed hMAb BIWA 4 and

for V\hom'ﬂ%ﬁ‘aﬂa@ﬁewtbﬁsel I ne werje avail aljle. 3s| The per protocol subset
consi st s | 8% patieatsuabl e pdtients. |A patient] was ejaluable if the follow ng
criteri aSewace PrombiliticyBic@@¢d0i94 8if unREive HRORY @ 5481fn of 82 bindgnidPaistdibubyn with n=Fetlaf i | | i ng
the criteria & ePhe intention to treat subset. 2. The followup in terns
of adver%ﬁ. events, vital signs and safety blood_and urine sanples was
adequat e. Wil theisacalation sehesedn ithis tial dhere svasiaprehabilispef atdenst 39% ot twopertharened
assays wagtieray teaxhibii I B Hshe undedyingadiyidapkprobabilsy és apudiesictontachiphisci2
i mages wép er kugerl abl e to assess the biodistribution. Part B: 1. Fulfilling
the criteria for the intention to treat subset. 2. The followup in terns
of adver 88 everTHANGESR INSIHECANDBET @F THRSTUINIOR PLANNEDD  ACAVFSES
adequate. 15 3. The immunoreactive fraction in at |east one of both
per f or me@hadslbysng\etmngay fen ptdtacol G2% implemEeEPARSL amBadih@nt s (Pts.) were
eval uabl e for response if adequate tunour neasurenents were obtained at
basel i ne Tamel pbifitsffat ¢tiatforvéf o dDdah PR Gvedy 8djudbd b asilederthtonteieRhbad. | f
di sease NODEASS] BBpieADeORO! YRAsHhSIEN 2 10RhiRursd ¥nd® Sk PRI BthsiRLLRNT S
vere Al sqr&ppel Yaht fadifiHal LY WEe collected after 240 and 336 hours post end of infusion

in Part B of the trial. It had turned out that the original blood sampling schedule was not

sufficient to adequately cover an assumed half-life of 50 hours which was observed in Part A of

the trial. A total of 3.5 mL blood was collected in potassium EDTA tubes and 3.5 mL in

coagulation tubes.

20 The protocol stated that patients could be administered a second dose of ***Re-BIWA 4 after
having determined the MTD. This procedure was modified by amendment 2. Patients were
considered eligible for a second treatment cycle in case they responded to the first
administration of "**Re-BIWA 4, were free of or had recovered from adverse events and had
no HAHA antibodies. Response was defined as stable disease (i.e. no change), partial

25 remission or complete remission. The second dose administered was always 50 mCi/m”. Due to
the change in the linker the trial was concluded before having investigated a second dose with
the dosing regimen described in the protocol. To allow patients who responded to be treated
anyhow, amendment 2 was issued.

The -trial was completed and terminated after having reached the MTD due to the change of
50 the linker. MAG3 will be replaced by MAG2GABA-TFP in the future development of the
BIWA 4 project.

Samples were available for sCD44v6 determination for more time points than originally
planned.

The following changes were made after having evaluated the data and after discussion within
55 the trial team.



20 Primary Anal yses The primary anal ysis was perforned for the per protocol
subset. Non eval uable patients were replaced. For Part A therefore the

eval uabl eweubses7aas pl anned to consist of 9 patients aneCrhpor/otdent to
treat subset consisted of at |east 9ogpatients. For Part B the nunber of
pati ents depended on the toxicity encountered. Patients who were eval uable
for 25 toxicity but not for response were not replaced. Pharnmacokinetic
data: The anal ysis of pharmacoki netic data was performed by Dr. Thomas R

VacG r o) | i 21, L.s_ | . Ri fi.el CT, USA.
Thg ﬁ?%ﬁiﬁpﬁ%{ du\éecé ;&g{iﬁ@éﬁ%ﬁ?@f %H}é’#\%‘?ﬁﬁ% r‘lv\%élpglz—fg%%dlfsr et er ni ne

and conpare the disposition o foactivity and i nmunoreactive hMAb

BIWA 4 f 1 inkstratipn.of sji.ngle doses.  of 99mlc-1| abell ed hMAb Bl WA
4 and ﬁé&%ﬁ%ﬁﬁ%@?%me SipljRn o6t Fyo e, Mrasprerais bgreaecamplets thus
col d- | oalfi’RY “f&e? 57S eptigaion. Thyseless. modermp! pratysspp dssiss7 93 s 3. To
assess the disposition of a second dose of 186Re-I|abelled hMAb BIVWA 4. 4.
To cal cul ate, fromimagi ng data and bl ood disposition data, the fraction of
the injected radioactivity reaching the |iver and spleen during the
studies. To achieve this objective, the WnNonLin(r) software package was
used to perform nonconpartnmental pharnmacokinetic analysis on the plasna
concentration vs. time profiles of inmunoreactive hMAb BIVWA 4 10 and of
total blood radioactivity levels, as a function of time, follow ng

i ntravenous adm nistration. Any measurenents involving radioactivity were
normalised to the fraction of the radiol abel that was protein-bound and

i mrunor eactive prior to infusion. The specific pharmacokinetic paraneters
that were generated include: Tm", Cm AUC (0- infinite tinme), term na
elimnation half-life, volunme of distribution (term nal phase and predicted
1ls steady state), total body cl earance, and nean residence tine (0O-
infinite tinme). Cunulative wurinary excretion of radioactivity over tine
were determned fromtotal urine output. The secondary objective of the
phar macoki netic analysis to devel op a pharnmacoki netic nodel to describe
the distribution and netabolismof 186Re-|abelled hMAb BIWA 4 in humans was
not achi eved due to the high variability of the data (especially the

radi osci ntigraphic data). 20 Secondary Anal yses The secondary anal yses were
performed for the intention to treat subset of patients



participating in Part B of the study. The secondary anal yses were
restricted to key endpoints: e.g.: Response rate, duration of response,
time to pwogression. 25 Interim Anal, sis No interimanal pseEPopoa6hade.
3.7.1.4 Handling of mssing data In $his phase | study it was antici pated
that nost data were available for analysis. In case of mssing data it was
nost likely that the reason for m ssing was not outcone related. No 30

m ssing data were inputed. 3.7.2 Determ nation of sanple size In Part A

t hree patjents ovi de sone information on safety of the
4 TP SURIECTS

hMAb Bl WA™ 4 an ted correct dose of 50 ng unl abel | ed hMAb
BIVA 4. In Part B si i egarded sufficient to determ ne DLT.
TABLE 3. 7{]% 1 &ﬁ%ﬁ’%%é@ﬁ@m lities of 2 or nore out of 6 patients
to be obs eg with DLT for sone assuped . underlying rates of DLT in the
popul ati 0 %‘F_ 3 Ppieits sopepned thigs psiepis sispontinued HsgplpliBiedo adwseseventpbefoze 7. 2: 1
Assunmed POpiisation oRthedsialsfrug(TABDEADL: ) 4Phage Hgee Patishtsiard iatynahidedtis thevi ng
DLT i n 0.3pglygesgl totabdf 30 pasicnts wase entetet and trsated pethisaritls Sour ce:
Probabilities calculated fromthe cunulative distribution function of the
bi nomical BditsAribution with n--6 and varying p's. Wth the escal ation
schene in this trial, there was a probability of at |east 80%for two or
nore patTeampagertts obthhi3hipati@htTireatbd o incldded iviPag A nith\di @uRtecBiv@baBihéty for
a pat i entantl 400 erCT TLBIWS\. 4| Zespkbiivéyo Whil Af@R hatichi SreCiddESmb N’“TU—%I%%UCT OF

THE STUDWIGRtihaMNER: ANAaYst&ed tHehgal ol | owi ng changes from protocol wer e
i npl enmented via an anmendnent. Tinme points for collection of blood sanples

wer e adj ymiegl by i npl enentation of amendnment No 1 dated 1 Septenber: 1999.
The sanples at 10 m nutes and 6 weeks after infusion were |Is dropped while

addi t j;,o0natwsauRIreRe YRpRicaR! t+aeddeH Pl EeHis A hBn@ i 338 AN SRS t(tweonl()j atl%IltS

i nfusion died). Three patients were administered a second dose of 50 mCi/mZ,

TABLE 6.1: 1 Disposition of Patients
Part A Part B Total
*mTc-BIWA 4 156 Re-BIWA 4 [mCi/m?]

25 mg 50mg 100 mg

BIWA4 BIWA4 BwA4 20 30 40 0 60

Screened ] 33
Entered 3 4 3 2 4 3 6 5 30
Treated 3 4 3 2 4 3 6 5 30
Completed 3 4 3 2 3 2 6 5 28
Discontinue

p 0 0 0 0 1 1 0 0 2
due to AE 0 0 0 0 1 1 0 0

due to lack 0 0

of efficacy 0 0 0 0 0 0 (4] ‘
due to other 0 0

reason 0 0 0 0 0 0 0
Source Appendix 16.1.9.2 TABLE 1.1

4.2 PROTOCOL DEVIATIONS |

20 The majority of protocol violations were deviations (> * 10%) from the time windows
provided in the protocol concerning blood and/or urine sampling. The patients affected were
not excluded from the analyses but the actual times of collecting blood or urine were used for
determination of blood, plasma, serum and urine concentrations.



in Part B of the trial. It had turned out that the original blood sanpling
schedul e was not sufficient to adequately cover an assuned half-life of 50
hour s whiwb cmasssobserved in Part A of the trial. A total Pofi/ER0Sosah7 bl ood
was col | ected in potassium EDTA tubes9and 3.5 nL in coagul ation tubes. 20
The protocol stated that patients could be adm ni stered a second dose of
186Re-BIVWA 4 after having determ ned the MID. This procedure was nodified
by amendnent 2. Patients were considered eligible for a second treatnent
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anyhow, anteRusRaHRLonS\h BIWSAhaeasuredwers dose-peepoctomp! atdedmadetateanbunasetle
after Havi ¢Rferdaithsered mas MDetdd aviattbe kidgeyshange of 30 the linker. MAG3 will
be replaced by MAGRGABA- TFP in the future devel opnent of the BIWA 4
proj ect. Sakpl es DAEFA SEES ANBIASED sCD44v6 determination for nore tine
points than originally planned. The follow ng changes were nade after
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variability of the resulfts. The sane holds true for the evaluation of the

tunour Si 282 MeapynMORIt SPHRES Awﬁmh@:&@ kﬁ?ﬁa 3’4 ' sonabl e
eval uation. Therefore, no formal analysis E\?\‘ggiglc\){ne. é#g&g%@g
PCT/ EPO2/ Opidoh 1 ed) éﬁ&h P I - SUBJECTS OF the
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events before admnistration (g e trid drug (TABLE 6.1: 1). These three
D o nt o Blst, bl Eqplgqvgﬁg}%éﬁe%%ame’éeée%%?e're Qhrréat shiokers (pack years

nge 197 .frequent alcohol consumption was reported in eight patients while two were

20 non drinkers (TABLE 5.2: 1).

All patients in Part B were either ex-smokers or current smokers (TABLE 5.2: 1) with a mean

pack-year of 35 (range 10 to 86). Six patients were non-drinkers while the remaining patients
were frequent consumers of alcohol (TABLE 5.2: 1).

Stage of the disease was local operable for all patients included in Part A while patients from

25 .Part B had recurrent disease (15 patients) and/or metastases (3 patients). One patient had local
inoperable disease. In one patient the information is missing.

Conconu:tant diseases or relevant medical history were reported in 28 patients (TABLE 5.2: 1).
Concon.mtant the‘rapy was required by all patients. The most often used medications were
analgesics, sedatives, lactulose, Hy-blockers, anti-emetics and antimicrobial agents.



10 Part A Ten patients of the 30 patients treated were included in Part A
with 3 each receiving 25 ng and 100 ng 99nifc- Bl WA 4, respectively, while
four patiwoteg/opecei ved 50 ng 99mlc-BIWA 4. Al patients IPOQTER02/0A67
conpleted the trial. Part BI1S Two oeg of the 20 patients treated in Part B
di sconti nued due to adverse events (two patients died). Three patients
were adm ni stered a second dose of 50 nCi/nma. TABLE 6.1: 1 Disposition of
Patients Part A Part B Total 99'nTc-BIVWA 4 186 Re-BIWA 4 [nCi/nR2] 25 ng 50

mg 10Q nr A8y 8@ A4Q S0 6% n@lg%\{p% @egy\@%@ il%!)é%‘ a4 eﬁctrieg evdnB?’ Ent ?r ed BAﬁ 32
36530 T d 34 SIS Givan sTemeang Tor ape.
gisconti nue Orgageo 1 1_°§'66ﬁ§ure§1§%i’t%e?'8n%§srr§£?)at’8n@ 11002 duetolack O

0 0 00 6000 —of—effirecacydue—to—-other—0-0-0000000 reason Source

Appendi x 16.1.9.2 TABLEPAt4 ™ 4,2 PROTOCOL DEVRARI ONS 20 The nefaslity of
protocol violations Weresdexikations (> “HBWAPMAEAG ti me w ndows

provided in the prnetpcohgoneRLRIi Ng_bl ood and/or urine sanpling. The
patients_affect edswerenswot ewalauded frodPt he ¥nal y¥es bt the actual tines
of collegting blood or ufine were used fof deferm gatl op of Drgod; pl asna,
serum and u[ri ne concentrations. WO 02/094879 PCT/ EPO2/ 05467 97's 5.

EFFI CACY *§° [BF3 AP 7PHARMACOLBGY EVAPUATHEN B ul 630 f r 60r# Par t 564 confi r med

a dose ofnab@enmiy BI3NA 4 ag theipptingl dosa fornytreajments, 19/11

U U o— o —

conc.disease 3 3 2 2 4 3 6 5 28
concom.

therapy 4 3 2 4 3 6 5 30
smoker 2 4 1 0 1 0 3 1 12
ex~-smoker 0 0 0 2 3 3 3 4 15
Alcohol yes 3 3 2 0 3 3 6 2 22

Initial diagnosis of disease was known in patients from Part A about one month before
inclusion while patients included in Part B were ill since two years on average (range 0.1 to

n  17.5 years; TABLE 5.2: 2). The Karnofsky score ranged from 70 to 100 in patients from Part
A. Patients from Part B had Karnofsky scores of 70 to 90 (TABLE 5.2: 2).

Metastases at diagnosis were reported for one patient in Part B of the trial.

All patients in Part B had undergone previous radio- and / or chemotherapy while patients in
Part A had neither previous chemo- nor radiotherapy reported (TABLE 5.2: 2). Cisplatin,
15 methotrexate and fluorouracil were the most often systemic anticancer drugs used).

Previous surgery was radical in eleven of the 13 patients in Part B who had a previous surgery.
Only one patient from Part A, had undergone previous surgery (TABLE 5.2: 2).

Lgsion sizes (including metastases) of the tumours ranged from 14 mm? to 10304 mm?. The
prumary tumour site was moderately differentiated in the majority of the patients. Lymph nodes
20 were affected in 13 patients (TABLE 5.2: 2).



Data from Part B indicate that patients may clinically benefit from
186Re-BIVWA 4 therapy at a radiation dose bel ow that dose at which DLT was
observed.wGonoesrr at i ons of BIWA 4 nmeasured were dose- pr opomtiEponed46and a
noderate anmount of the to dose adm nystered was excreted via the kidneys.
5.1 DATA SETS ANALYSED Al|l patients who had received at | east one dose of
the trial drug were included in the intent-to- treat analysis. Seven
patients fromPart A were included in the per protocol analysis. No per
protocol RARIYSs s Mas p : < Bl PH CS AND OTHER
BASEL| RE CHARACIEH ST %ﬁfﬁ%%%dﬁé%‘mgf?éﬁ% riIS%‘ﬁ%' a{iﬁ%ﬁrﬁ&?&“%ﬁéy SPkars
(range 37 to 78). Ninete Walfegﬁ?%%ﬁoﬁﬁhﬁ 8&6'%@? Fes\fepete mumaers Of
(TABLE 5.2: 1). Three pH3"&8Wfs treated in Part A never snoked while seven
wer e cur rept—srhekers—{pack—years—range-19 - 47)  Frequent al cohaol
consunption was reportedPatd ei ght patients whil @atto were 20 non drinkers
(TABLE 5.2: 1). Al pawipgBfygahn Part B wer esgl fRed 4 i/§x{1pkers or current
snokers (TABLE 5. 2:,.1) vvigor}n pack-year of 35 (range 10 to 86). Six
patients were non-@zgv _ﬂ sfvAle r¥@nai nng pabi entso wer éofrequent
consunerS_of @ f 52 1) age—of —the—dises ocal

oper abl e For all pat? ents 1ncluddd in Part A whil® pati%ents ffom 25 Part B
had recuryeembf di se (15 tients) and/or tas es (3 patients). One
pati ent higngwh dissage a‘?’ﬁoper%@ae diraé)ZaseBgén pai" ent Oggﬂe i ntrmation is

m ssing. fopgeui tant diseases or relevant nedical history were reported in
28 patienfs.( TABLE 392: 10 Cor@dnit aift t hér apy7atas r&quiredoby all
patients. The nost often used nedicati ons were anal gesics, sedatives,

| act ul ose@3fB- bl ockeys, angi-emepics apd antimi crpbi al ,agents, WD 02/ 094879
PCT/ EP02/ 05487 98 s TABLE 5.2: 1 Denographics and baseline

char act erliympliges G ven are, neans _for age. Al other figures denote nunbers
of patiemfictart A Part B2Total °99nTc?BIWA%4 196% Re- BRWA 4 [hGi/n2] 25 ng
50 ng 100, 0 30 40 50 60 BIWVA4 BIWVA4 BIWVA4n3432436530 age
[ mean] 45.4m a'i';y58.07 57.® 61.0 83.0 57.0 606.4 5614 4 1

previous

radiotherapy 0 0 2 4 3 6 3

5.3 MEASUREMENTS OF TREATMENT COMPLIANCE

o All medication was administered under the supervision of the investigator or his/her delegate.
Blood was collected to determine the pharmacokinetics of BIWA 4. All patients had detectable
blood levels of BIWA 4.

5.4 EFFICACY / CLINICAL PHARMACOLOGY RESULTS

Three out of six patients experienced stable disease at the maximum tolerated dose of

15 50 mCi/m” The dose of 50 mg BIWA 4 was confirmed in Part A of the trial to be the optimal
dose concerning blood concentrations and selective tumour uptake . The plasma
concentrations of BIWA 4 were dose-proportional in the range of 25 mg to 100 mg BIWA 4
in Part A and peaked at 0.9 hours with a terminal elimination half-life of 54 — 74 hours and 94
hours for Part A and Part B, respectively.

2 5.4.1  Analysis of efficacy / pharmacodynamics
5.4.1.1 Primary endpoints

Primary endpoint for efficacy was the biodistribution of *"Tc-BIWA 4 in Part A. Further
primary endpoints were the analyses of the radioimmunoscintigraphic images and the



male/female 2/1 2/2 1/2 1/1 3/1 2/1 5/1 3/2 19/11 conc.disease 3 3 2 2 4 3
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B had undergone-previous ra hd / or chenotherapy while patients in
Part A had neither previous chenpb- nor radiotherapy reported (TABLE 5. 2:

2). O spl BisdistribuBioREIH OBV ARdPAYUorouraci | were the nost often
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4 BIWA 4 _ %0893 1. 17
0.80 1.16 sy‘{%g&gl?ﬁ- sée%ﬁﬁesz At n 90 100 80 75 76.7 85 80

Per-protocol (PP) subset: The relative biodistribution of " Tc-BIWA 4 was highest in the
tumour in all three dosing groups except for patient 1 (25 mg BIWA 4). The uptake in tumour
ranged from 6 to 17 % ID/kg, 23 to 28 % ID/kg and 16 % ID/kg for the dose group 25 mg,

2 50 mg and 100 mg, respectively. The calculated mean ratio of tumour uptake versus uptake in
bone marrow was 1.7, 3.2 and 2.5 in the 25 mg, 50 mg and 100 mg dose group, respectively,
(TABLES 7.2: 1 and 7.2: 3).

A trend to greater uptake with smaller tumour size appeared to be present for the 25 mg
BIWA 4 dose group. A similar evaluation was not possible for the 50 mg and 100 mg BIWA 4
s dose groups due to the limited number of patients (TABLE 7.2: 4).

High %ID/kg uptake was observed in bone marrow supernatant (up to 17 %ID/kg) and plasma
or blood (up to 13 %ID/kg) which was always below the uptake in the tumour in the per
protocol population except for patient 1 (25 mg BIWA 4). Uptake in skin and mucosa was
always below the uptake in primary tumour in the per protocol subset.

s  Radioimmunoscintigraphic images of *"Tc-BIWA 4 in Part A

While no radioactivity uptake was found in the tumour directly after infusion, a medium uptake
of 1.9 was recorded after 21 hours. Uptake of radioimmunoconjugate appeared to be low in
bone marrow and kidney both directly after infusion and 21 hours after infusion. Uptake was
low to medium in lung while liver revealed a higher uptake.

s A similar. pattern was observed for the per protocol population. The only difference appeared
to be a higher uptake in kidney while the uptake was lower in lung as compared to the intent-
to-treat population.



score radical 00 0 2 2124 surgery lynph nodes 22023211

affected previous 0 0 01 3141 chenotherapy previous 0 002 4 365

r adi ot heraipy289B7MEASUREMENTS OF TREATMENT COWMPLI ANCE 10 ACI/EPezidsaal i on was
adm ni stered under the supervision ofoi1the investigator or his/her del egate.
Bl ood was collected to determ ne the pharmacoki netics of BIVWA 4. Al
patients had detectable blood |evels of BIWA 4. 5.4 EFFI CACY / CLI N CAL
PHARMACOLOGY RESULTS Three out of six patients experienced stable disease

at the meRd i @h6¥ %ﬁgt‘i{ﬁg{iﬁ‘?mgkes]&‘ 15Re! é g%% iln-rrrgfrt(if)se of 50 mg BIWA 4 was

: : C .
confirmed,in.Part A trialf to be t dose concerni ng bl ood

concent r at3SBEMBAReSSItigraphis e xamipatipns e dane mpeedigtely afer infisivannd 2l 4% 920f
Bl WA 4 wef'é 286320 pewpaiter iphwsion; Hardheanyawtakedt tasourgvasobi@feddjreBlly\tiér the n
Part A anefugienlBealative uptae fim tnnsouniappeasedtte ieidoad-depedndemand eerdagdd ovet fimeof 54
- 74 hourrsaching n®tliurhend kighaptaRanfier’y2a00d 4BaiotrsBrith & 9Bk iaftel 3536 RAre- 4. 1

Anal ysis of efficacy / pharmacodynamcs 5.4.1.1 Primary endpoints Primary

endpoinnt Hiodisteibiticasitadivsctivitg wais SRtk in donbin@rod, 1G] Gyl MWind dnfl iRRktineA

Fur ther  apd didBdor réRdPak Birfie u@sreeuebé}ﬁleﬁwftdﬁ&%c?t £¥Be intesting) Moreqver. selaty
R SR S R e
trial, r tc?}vgl y.gés rsfrrae(ltt{r%i/t?'\?géta}?olﬁ Ofig Aap QY W§818Wle§)t. OB teatmeRit i on
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4 was hi %hest in the 't r in all three dosing groups except for patient
1 (25 ny FQRda endagp}sﬁ?e%zagysyewumour response to therapy in Part B and the level of

D44v6 expression in tumour in Part A, respectively. Soluble CD44v6 expression was
determined for both Part A and Part B of the trial.

CD44v6 expression in tumour in Part A

2 Data of determination of CD44v6 antigen expression is available for seven patients. CD44v6
antigen expression was observed in more than 90% and 80% of the tumour cells in five and
two patients, respectively, while CD44v6 antigen expression was detected in more than 90% of
the cells of lymph node metastases in the four patients for which lymph node was available for
evaluation. Homogenous CD44v6 antigen expression was observed in all patients in the

25 mucosa.

Tumour response in Part B

Patients treated with doses of up to 40 mCi/m® **Re-BIWA 4 did not experience a clinical
tumour response. All patients experienced progressive disease. One patient was not evaluable
due to intercurrent death.

so Three of the six patients treated with 50 mCi/m? *Re-BIWA 4 developed stable disease or no
change after the first cycle. Two of these three patients who were treated with another cycle
with 50 mCi/m* "**Re-BIWA 4 had progressive disease after the second cycle. Progressive
disease was observed after a total of 148 days (patient 109) and 127 days (patient 116) after
first administration of the trial drug, respectively.

ss One patie'nt tr.eated with 60 mCi/m® ***Re-BIWA 4 experienced stable disease after the first
cycle. This patient went into progressive disease after a second cycle with 50 mCi/m?® *Re-
BIWA 4 (173 days after the first administration of thé trial drug).

The overa}l time to progression for patients who did not respond to therapy ranged from 0 to
55 days with a mean of about five to six weeks irrespective of the treatment group.
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There were no quality control samples for radioactivity counting. The precision of repeated
s measurements of calibration standards and samples derived from the current study indicate that
the precision of triplicate measurements was at least better than 2 %.



,0 Biodistribution of radioactivity was simlar in bone marrow, |ung,
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radi oactivity appeared to be constanfp3or nodestly decreased over tine and
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| owest for nost treatnent groups. !s 5.4.1.2 Secondary endpoint(s)
Secondary endpoi nts of efficacy were tunmour response to therapy in Part B
and the E:%af (p‘ §16 .expression in tumour in Part A, respectively.
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treatment group. WO 02/094879 PCT/ EP02/ 05467 102 s Sol uble CD44v6 in Part

Aand B 5§ 50 121 15500 102.8 1580.2 4.7 0.527 135.2
8 50 5 13900 53.0 831.0 4.6 1.003 717

10 50 41 16700 83.8 1461.6 41 0.570 110.0

6 100 4 30500 85.0 2548.9 4.8 0.654 112.0

7 100 17 30600 76.0 2709.6 4.0 0.615 110.4

9 100 30 24500 44.6 1708.1 3.8 0.976 61.1

Geometric mean

25 mg . 7503 54.0 4827 4.0 0.863 73.1

50 mg 29 15216 73.8 1208.8 4.4 0.689 97.5

100 mg 13 28383 66.0 2276.4 42 0.732 91.1

The increase in Cyex BIWA 4 plasma concentrations observed and the area under the curve
15 were proportional to the dose administered (FIGURES 4 and 5).

Serum concentrations of the radiolabel (*"Tc) were also determined and the pharmacokinetic
parameters are presented in TABLE 5.4.2.2: 2.



Sol ubl e CD44v6 was determned in all patients treated with BIWA 4 in the
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Part B while for patients treated w t#499nmic in Part A no such trend coul d
be observed. 10 5.4.2 Drug dose, drug concentration, and relationship to
response The pharmacokinetics of BIWA 4 will be presented separately for
Parts A and B because the radiolabel was different (Part A 99nilc; Part B:
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Part A. Part A consisted of 10 patients recelving a single BI'WA 4 dose
ranging from 25 e k@0 my; W fdna copst antypiadi Ob§bedézéd dagg of 20 nGi
99nifc. The pharmacokinetic paraneters in plasma for BI'WA 4 nmeasur ed by
ELI SA fol | oM ng 1@3sdmart iget r avessous 45nf USi 1046 Ar €3 g1 VEeds4i N 'Ig,g@LE 10 5.4.2. 2:
1. TABLE 5.4.2.2: 1 Pharmacokinetic paraneters for BIWA 4 in plasma from
Part A of the dpadiPati7ent BL.MWA 4 3t0ax Qamxs Habb- o44C; , , fs1¥z CL MRT Dose
(mn) (ng/rrL) Llfe (gh/m) (L) (m/mn) (h)

8.3 mCi 238 31.94 35.5 1805.6 2.8 0.054 50.6

Harmonic mean 38.7

Geometric mean 57.9 34.5 394 1898.0 3.0 0.053 56.5

The geometric mean half-life for BIWA 4 measured by ELISA in plasma following intravenous
infusion ranged from 54 to 73.8 hours for the three treatment groups studied in Part A. The

n  geometric mean half-life for the *™Tc-radiolabeled BIWA 4 for the same samples was shorter
at 39.4 hours in serum and 46.4 hours in blood. The discrepancy between the two mean
estimates was attributed to longer sampling times possible with BIWA 4 due to radioactivity
assay restrictions.

Radioactivity was excreted into the urine in the amounts collected in TABLE 5.4.2.2: 3. Due

15 to incomplete collections over the 48 hours (i.e. cumulative data may not always be
comparable because of varying duration of collection), no further assessment was made of this
urinary excretion data. For six patients with complete 48-hour collections, the mean amount of
radioactivity collected was 10% of the initial dose.



(mg) (h) 1 25 0 6634 44.1 387.4 4.1 1.076 58.0 2 25 30 6640 67.0 534.7 4.5
0.779 94.8 3 25 10 9590 53.3 542.9 3.5 0.768 71.0 4 50 29 14900 64.9
1112. 3 4.2002//48784.8 5 50 121 15500 102.8 1580.2 4.7 0. P2T/EP850367 8 50 5
13900 53.0 831.0 4.6 1.003 71.7 10 %9 41 16700 83.8 1461.6 4.1 0.570 110.0
6 100 4 30500 85.0 2548.9 4.8 0.654 112.0 7 100 17 30600 76.0 2709.6 4.0
0.615 110.4 9 100 30 24500 44.6 1708.1 3.8 0.976 61.1 GCeonetric nean 25
ng 7503 54.0 482.7 4.0 0.863 73.1 50 ng 29 15216 73.8 1208.8 4.4 0.689
97.5 ,10 6 4.2:.0.F [ hecrease. | BLWA 4
i BRI LER Sl fd 20 bR MG BT L
proportional to the dose adm fts ered (FIGQURES 4 and 5). Serum :
concent rati i : +red and t he

phar macoki netic par anet er®latien Ipiewgdt ed in TABLE 5.4.2.2: 2. WD 02/094879
PCT/ EPO2/ 05467 422 tnetic paraneters for
99nilc- Bl WRatign n s@dum f r & Par 88-14 of 1xNe stUehg Pat CenilatyOnTc- Bl WA 4 Trax
Cmax Half-Life AUC I,f Vz CL MRT Dose (nmC) (mn)AdoD(%®P) (h) (% Dh/kg)
(kg) (kgrmi ) j : . . , —630 63.8 2 20.0
nC 10 28.0B 55. 6280151, 10.33 7 05948 79.ma. 3 2bha4 nCi 18.039. 11 27.5 1445.3
2.7 0.072 41.5 4 19.5 nC_ 29 31.84 31.3 1432.8 3.2 0.072 43.8 5 19.1 nCi
121 32.29 39.6 -15%4.8 &Y 0. 094256. 3398 18. 82hCi 114938. 41 42.8 1620.1 3.8
0. 060 60.8 , 10 190§9 nCi léé 40.?@943. 1 2247.1 2.8 0.042 62.3 6 19.3 nC 120
30. 45 45.3 1946.5°% 4 0.'84 65. n.a. n.a 2.92

4 1.68 1.42 1.95 1.14 221 8.40
5 2.20 1.60 1.02 3.96 3.98 12.76
8 1.29 2.45 0.88 3.67 3.00 11.29
10 n.a. n.a. n.a. n.a. na.

6 2.55 1.59 1.80 1.89 2.00 9.83
7 n.a. 3.14 na. 1.79 3.13 8.06
9 1.54 3.34 0.00 1.05 231 '8.24

n.a. = not applicable, no data available

Part B:

n  Part B consisted of 20 patients receiving BIWA 4 doses of 50 mg with varying radiolabelled
doses of '**Re-BIWA 4 ranging from 20-60 mCi/m?. Three patients received a second
intravenous infusion while the other 17 patients received only a single course of therapy.

Graphically, there was consistency between plasma BIWA 4 concentrations and serum
radioactivity concentrations for each patient and within the three patients that received **Re-

s BIWA 4 on two occasions. This consistency observed graphically contrasts with the perception
of a longer half-life for radioactivity when the data was modelled (noncompartmental
evaluation). The geometric mean half-life of 122 hours for the radioactive portion of the *Re-
BIWA 4 was longer than the ELISA-determined plasma half-life of 94 hours for BIWA 4.

Grouping (TABLES 5.4.2.2: 6 and 5.4.2.2: 7) the pharmacokinetic parameters by amount of
2 radioactivity administered showed some trends of longer exposure with increased radioactivity

dosed, but the numbers of individuals in each dose group are too small to make any consistent

conclusions. -



7 19.8 nC 77 35.79 36.0 1628.6 3.2 0.060 51.1 9 18.3 nCi 238 31.94 35.5
1805.6 2.8 0.054 50.6 Harnonic nmean 38.7 Geonetric nmean 57.9 34.5 39.4

1898. 0 3.W0M20%8756.5 The geonetric nmean half-life for Bl WATAPIEeRGT ed by
ELI SA in plasma follow ng intravenousioei nfusi on ranged from54 to 73.8

hours for the three treatnent groups studied in Part A The to geonetric
mean half-life for the 99mlc-radi ol abel ed BIWA 4 for the sane sanpl es was
shorter at 39.4 hours in serumand 46.4 hours in blood. The discrepancy
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Radi oactivity was excret&¢"P YR W@?qaﬁtl‘ﬂ S¥ifbunt s col l ected in TABLE

5.4. 2. 2: &—%e—%—neenﬁ—e%ee#eey—enw%w_hau_@_e .
cumul ative @ Bosfay ndt al weyax bdlaliddapartdll-e bec¥ase ofCLvaryi M@Tdur ati on
of collecti gagimno further @E¥essmét whkgetle of AWhi s (ml/ki nar yhexcr et i on
data. For —stx—patients—wth—corptete—48—hour—col-ecti-ons, o nean 2

of radioactid9ity coll%ected @&l 10966f thBl7niti af3dose4l.WO 0213094879
PCT/ EPO2/ 0546730 105 TABLE 5154322. 2: 863 Ampupdggof raglyoacthyjty (Hgikc)
excreted (as Egrcent of initigll dose) into urine_in Part A Collection
Interval (h) Patient 0-4 4-818 12 PF 24 220h8 cunditati vA7 AmoulSl(% D) 1

.80 10.13 5.68 n.a. @*a. 1891 2924 94 0187 0.5263.09 423 9.14%4 3 0. 29

.44 1.19 n.agn.a. 2.92 4 8 1.9 .14 2,21 8.40 5 2.20 1.60 1.02
.96 3.98-12 §05 8 1.29 2_AL1;%762219?%§7 3 g%?l’l’l 797310 n*# n.al’®!. a. n a

‘a6 2. SRS e ey o dates o S ilg” weldedy "2 T3 14 n.a. 1.79 3.13 8.06 9
.54 3.34 0.00 1.05 2.31 8.24 n.a. = not applicable, no data avail abl e

TABLE 5.4.2.2:7  Geometric means for serum **Re-BIWA 4 pharmacokinetic parameters

P3>3 WEFEDN

10 grouped by amount of radioactivity given.

'%Re Dose n Cmax HalfLife  AUCiy Vz CL MRT

(mCi/m?) (%D/kg) ()  (%D-kg) (kg (kg/h) 6]
20 2 30.88 1144 3296 5.01 0.030 154.6
30 4 40.09 98.8 4365 327 0.023 134.5
40 3 28.82 126.4 3856 4.73 0.026 172.4
50 9* 40.22 123.3 4182 4.25 0.024 162.5
60 4 32.10 145.2 3493 6.00 0.029 185.5

* patients who received two doses of 50 mCi/m? are included

5.4.2.2 Pharmacokinetic / pharmacodynamic analysis

A pharmacokinetic/pharmacodynamic analysis was not performed.



Part B: .1o Part B consisted of 20 patients receiving BIVWA 4 doses of 50 ng
with varying radiol abell ed doses of 186Re-BlIWA 4 rangi ng from 20-60
nCi / nz. TWoee/opard ents recei ved a second intravenous i nf esr@pombisb®e t he
other 17 patients received only a simgle course of therapy. G aphically,

t here was consi stency between plasma BIWA 4 concentrations and serum

radi oactivity concentrations for each patient and wthin the three patients
that received 186Re rs BIWA 4 on two occasions. This consistency observed
gr aphi cal con .S (Wit .ne .perception of a longer half-life for

radi odct ié\ﬂxg’y w%{élig{’%/aﬁ{ﬁahﬁgégsﬁﬁﬁel | ed (nonconpartnmental eval uation).
The geo ric ymean half-life of. 1 ours for. the radjoactive portion of
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94 hours Bl WA 4. Quping (TABLES 5.4.2.2: 6 and 5.4.2.2: 7) the

phar macolélf'ﬁétli cyr\gﬁ?rﬁﬁé&’%t@y amount of 20 radioactivity adninistered
showed sm@'ggrgr;g of longer exposure with increased radioactivity dosed,
but the PLCa8% | ndi vi dual s in each dose group are too small to make any
consi stent _concl usions. WO 02/ 094879 PCT/ EPO2/ 05467 106 .s TABLE 5.4.2.2:
6 Geonet rit3 HeadRopday prdpoiu(sBl WA 4 phar macoki netic paraneters grouped by
anount of radioactivity given. 186Re Dose n Crax Half-Life AUC" f Vz CL
MRT enciYet@prkGallent) (h) (ggh/nmi) (L) (mi/h) (h) 20 2 12160 106.5 1217
6.3 41.1 130.3 30 4 15239 86.2 1399 4.4 35.7 116.2 40 3 11121 90.6 1201
5.4 41.75%%4%. 1 Dg-drugimebdrigedigeasobstetaciiony. 4 117.4 60 5 11927 99.8 939
7.7 53.2 115.9 * patients who received two doses of 50 nCi/m are included
TABLE 5. Notests copn@eongdmgalmg andruigediseasy mtordcBi6RewBle\Wdnd. phar macoki neti c
paranmeters 10 grouped by anount of radioactivity given. 186Re Dose n Cmax
Hal f - Li f &.48C fBy/gulijlectMi8playstCi / n2) (/.1 D kg) (h) (% Dh/kg) (kg) (kg/h) (h)
20 2 30.88 114.4 3296 5.01 0.030 154.6 30 4 40.09 98.8 4365 3.27 0.023
134.5 A4FoBd28il8Re k&fiod 63828 add 63103026 172. 4

5 5.5 EFFICACY / CLINICAL PHARMACOLOGY CONCLUSIONS
Part A:

Results from Part A confirmed a dose of 50 mg BIWA 4 as the optimal dose for treatment
based on blood concentrations and tissue uptake level. The distribution as assessed by
radioscintigraphy and biopsy measurements was in almost all cases highest in the tumour as

2 compared to other tissues. Uptake of radioactivity increased in the tumour over time. CD44v6
expression was present in more than 80 % and 90% of the cells of primary tumour and lymph
node metastases, respectively, and in all mucosa specimens obtained.

The amount of soluble CD44v6 appeared to be constant before and after " Tc-BIWA 4
administration.

s Concentrations of BIWA 4 measured were dose-proportional in the range of 25 mg to 100 mg
BIWA 4. A moderate amount of the dose administered was excreted via the kidneys. The
% ID excreted in urine was similar for all dosing groups.

Part B:

Data from Part B indicate that patients may clinically benefit from **Re-BIWA 4 therapy at

s MTD. One out of five patients treated with 60 mCi/m* had stable disease. Three out of six
patients experienced stable disease at the maximum tolerated dose of 50 mCi/m?. Time until
progression ranged between 127 and 173 days in those patients who received a second dose of
50 mCi/m?. Radioimmunoscintigraphy indicates uptake of radioactivity in tumour tissue.
Biodistribution was comparable in other tissues irrespective of dose. Dosimetric analyéis did

55 not reveal unexpected high absorbed doses in tissues other than the tumour except for the
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patients experienced stable disease at the maxi numtol erated dose of 50
nCi/n2. Time until progression ranged between 127 and 173 days in those
pati ents wbhenesa ved a second dose of 50 nCi/nR. Radi oi mewmEPezdsasT gr aphy
i ndi cates uptake of radioactivity in fopnour tissue. Biodistribution was
conparable in other tissues irrespective of dose. Dosinetric analysis did
35 not reveal unexpected hi gh absorbed doses in tissues other than the
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100 ng while 99nTc was 20 nCi. In Part B, 20 patients were administered one
singl e ' - :Iygsz i S_.I j a,second dose of 50
nCi / n2 uggto gécvg?sg%ﬁg I secgcs)red %eoc g%%f%ge a@sﬁfgﬁ QV\A 4 was 10 kept
stabl e .phile r.adi gact.ivity of .186Re was increased in 10 nCi/nR
body su?tf ace g?h!:\?erren{\%%ml{'ﬂsee ngg 10%\%’%’%%3({1@315 Fed according to body surface

area ( FABLE61t—31)—TFABLE 61—+ Mean—dose—of—+adieactivi-ty—adm ni stered
Part A Part B 99-Tc-BFfA 4 186 Re-BIWA 4 [nCP#HB] 25 ng 50 ng 100 ng 20 30
40 50 60 BIWA 4 Bl WaT4.BBYYA 4 186 Re-BIWA 4 [mCi/m?]
25 mg 50 mg 100 mg
BIWA4 BIWA4 BIwA4 20 30 40 50 60
N 3 4 3 2 4 3 6 5
mCi *™Tc 20'1;1' 19'23i0' 19'18i0' n.a n.a n.a n.a na
nCi '%Re a8 na na  BIEL o o TO6E5. 87.248. 97248,
2. : . - A5, 5 p 3

n.a. = not applicable, mean values and standard deviation are given
15

The radiochemical purity of the drug was more than 95 % and the immunoreactive fraction was
higher than 80 %.

An observation period of at least 6 weeks followed the administration of the trial drug.
6.2 ADVERSE EVENTS (AEs)
»  Adverse events were reported in all patients treated. Two patients discontinued the observation

period in Part B due to an AE. No action was taken with the trial drug since treatment had been
completed.
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Non-haematological dose-limiting toxicity defined as drug-related CTC grade 3 or 4 non-

haematological toxicity occurred in 4 patients (at 30 mCi/m’one patient experienced rash and

Quincke's oedema, two patients experienced fever at 60 mCi/m”and one patient treated with
2 60 mCi/m” experienced fatigue.

Six of the nine patients who experienced serious adverse events died. Deaths and serious adverse
events are described in section 12.3.1.

- 6.2.2  Display of adverse events
Part A;

2 The following adverse events sorted by SOC, preferred term and the three dose groups of
BIWA 4 were reported in more than one patient in Part A of the trial (TABLE 6.2.2: 1). More
details as well as the preferred terms can be found in section 7.3.1.

TABLE 6.2.2: 1: Patients with adverse events in Part A (pre-surgical treatment with a single
dose of 20 mCi *"Tc-BIWA 4)

#rTe-BIWA 4
25mgBIWA4 50mgBIWA4 100 mg BIWA 4 total

number of patients (% of patients

treated) 3 (100) 4 (100) 3 (100) 10 (100)
number of patients with any adverse

svont y 3 (100) 4 (100) 3 (100) 10 (100)
application site disorders ‘ 2 (66.7) 0 (0) 0(0) 2 (20.0)
body as a whole 2 (66.7) 2 (50.0) 1(33.3) 5(50.0)

Pain 1(33.3) 1(25.0) 1(33.3) 3 (30.0)



Qui ncke's oedema, two patients experienced fever at 60 nC /nRand one
patient treated with 20 60 nC /nR experienced fatigue. Six of the nine
pati ents wo®2e%432¢ i enced serious adverse events di ed. DeaP3I/ERnzoHeT i ous
adverse events are described in sectqion 12.3.1. 6.2.2 D splay of adverse
events Part Ar 25 The follow ng adverse events sorted by SOC, preferred
termand the three dose groups of BIWA 4 were reported in nborethan one
pat i ent Tefpbebispapd patriiongl fisordery gl ( TABBS) 6. 2. 2(50D) . Mok 633det ai 48095 wel | as
t he pref &Figideq®diens can be found Lf$38kcti oh(28.03. 1. TABLE 6. 22@Q0.0)l: Patients
W t h advesispeccancgnabism disorRart A (pree @ur gi cald (toogat menv (owi th a4 @.pgl e dose
of 20 nCini@8emlc- Bl WA 4) 99i Tc- Bl Wo @) 25 ng3BisWA 4 500wy Bl WA 40,800 ng BI WA
4 total vaRuidaesagt patients (% of | pakj entsliszs(();OO) 11(3@3?0) 33&0) 10 (100)
Erlggg ed) Haé,ﬂ{mﬂige@{ot@@&ﬁe@j’lts W|th @@;mﬁ ver§53) 100 D000 Pbod
- ‘ g 56- Q. ody
as a Whok g bab hi AT R
1(33.3) 3 (30. 0) WO 02/ 094879 PCT/ EP02/ 05467 111 metabolic and nutritional
di sorders 1(33.3) 2 (50.0) 1(33.3) 4 (40.0) weight decrease 1 (33.3)

1(25. 0) ".lQIe(eQént;w@@cg ec PPN ErIRE MUFOLALEFed Qc)c 2 lto (0) 4
(1?(2)502)) 1 %tagfﬁ%%%%ﬁ n%rrhagg? Eo bre %‘?efgé?ff’é‘%é% ? é11%52%0%’0(0)

2 (20. 0)y referr ter aset ereported in
nor e than one ﬁl entog(%Y‘3 gorgg' V%gl@stjggs ItP P%té%#/"&)\ge VersP SR ent s
treated The events whig SORHALEP Y ér%éﬁfeﬁ?r&*%ﬁ?aﬁmé%tﬂm@aﬁor

graded according to c?i@gesté?Pf%‘}le ArEe-BIWAH. i n TABLE 6.2.2: 2. The
events weregrade 1 according to CTC. TABLE 6 2 2: 2 Severity of

drug-rel ated (as judged by the invest | gat or J""adBEWs€ events
25mgBIWA4 50 mgBIWA4 100mgBIWA4  ftotal

number of patients 3 4 3 10

Number of adverse events considered

drug-related 0 2 0 2

Liver and biliary system disorder 0 2 0 2
sGOT increased 0 1 0 1
sGPT increased 0 1 0 1

sGOT = serum glutamic oxalacetic transaminase ; sGPT = serum glutamic pyruvic transaminase
10

Part B:

TABLE 6.2.2: 3 presents the number of patients with adverse events sorted by SOC, preferred
term and the radiation dose groups of '**Re- BIWA 4.



according to CTC criteria reported in Part A (pre-surgical treatment with a
single dose of 20 mC 99mlc-BIWA 4). 9'i Tc-BIWA 4 25 ng BIVWA 4 50 ng BIWA
4 100 ng BDOWAogusrot al number of patients 3 4 3 10 NunbePCofEPazivd@prse
events considered 0 2 0 2 drug-rel atmg Liver and biliary systemdi sorder 0O
202 sGrincreased 0 1 01 sGTincreased 0 1 0 1 sGOT = serum

gl utam c oxal acetic t nasankna . = tam c pyruvic

transam nase 10 Part B: %%ﬁ??ﬂﬁ%gg?%ég%@rg%reﬁg‘nber of patients with
adver seevents sorted by SEC—preferred—termantd—theradi-at+-en—dose groups
of 186Re- BIWA 4. WO 02/ 094879 PCT/ EP02/ 0B%BWA 4 pgit’B6Re- BI WA 4 first and
second doses considered) 186R&1B| WA3Y [ nCH#Y n2] 20 30 40 50 t68 t ot al

nunber oimipasfipetivhs ntacaat ed 2 @A0H) #A(16ch00) 1) ( QD) 6 5(H@P) 26 d00) 20 (100)
nunber aimpRadti eiths with ide@dverse 2 (100) 4 (100) 3 (100) 6 (100) 5 (100) 20
(100) e%g@tspbody as a whol e @99 10§08 (34300) 62100136.51g002 288109) 4 (80.0)
13 (65.0) allergic reaction O (0) 1 (25.0) 0 (0) 0 (0) 1 (20.0) 2 (10.0)
Fati gueb@peyawhol) 0 (0) 1(162M01 (GHNOR 6.D1C(D)Y) Fepedd 03 (68)) 0 (0) 2
(66.7) oO2lfegjcrpacfiopy. 0) 4 (20. 00 @oedePBDmo@t@® 1( 8(M 0) 1(RO0D) 11¢Q) 1(16.7) O
(0) 2 (1Bntigye Pain O(0) 2 (50.00) O(®)OL (2€)7) 11U629. D)204) ( 2016Y)) central and
peri pherBdvemervous 0 (0) 1 (2%.@) 20o(@®6. 2) 6l (160F) 040 4 @@H.0) system
di sor deroegasddi@tii nt esti nal syisg@on dioger den @ (Qiek) (26 HEBe)3) 2 (33.3)
3 (60.0)Pafn (35.0) Mucositis Q@) & &) 00@) 11(kéy 7)1(2%'(); 60 .0y4 (20.0)

central and peripheral nervous
system disorder 00) 1(50) 2(66.7) 1(6.7) 0(0) 4 (20.0)

gastro-intestinal system disorder 0(0) 1(250) 1(333) 2(33.3) 3(60.0) 7(35.0)
Mucositis 0 (0) 0(0) 00) 1Q67) 3(60.0) 4(20.0)
Stomatitis 0 (0) 0(0) 00) 1167 1(20.0) 2(10.0)

liver and biliary system disorders 1(50.0) 0(©) 0 00) 100 2(10.0)
sGPT increased 1(50.0) 0() 0 (0) 00 100 2(10.0)

metabolic and nutritional disorders 1 (50.0) . 0(0) 1(33.3) 1(16.7) 1 (20.0) 4 (20.0)

Neoplasm 0(0) 00) 267 000 2@40.0) 4(0.0)

neoplasm malignant aggravated 0(0) 0(® 1(333) 00 200 3150

latel i i
platelet, bleeding and clotting 0(.0) 1(250) 1(333) 5(833) 5(100) 12 (60.0)

disorders
Thrombocytopenia 00.0) 1(250) 1(33.3) 4667 5(100) 11(55.0)
red blood cell disorder 0 (0) 0(0) 0(0) 2(333) 3(60.0) 5(25.0)
Anaemia 0(0) 0 0(0) 2(33.3) 3(60.0) 5(25.0)
respiratory system disorder 0 (0) 1(25.0) 1(333) 0@) 2(40.0) 4(20.0)
Bronchitis 00 1250 0@ 0(0©) 1(20.0) 2(10.0)
Dyspnoea 0(0) 0 (0) 0 (0) 0(0) 2@40.0) 2(10.0)
Rhinitis 0(0) 00y 1333 00 100 2(10.0)
skin and appendages disorder 1(50.0) 1(25.0) 1(333) O0@® 1(20.0 ' 4 (20.0)
Rash 000) 1@50) 6@ 000) 10.0) 2(10.0)
white cell and RES disorder 00 0(0) 1(333) 4(66.7) 5(100) 10 (50.0)
Granulocytopenia 0(0) 0 (0) 000 1167 2(40.0) 3(15.0)
Leucopenia 0O 0() 1(333) 4(66.7) 5(100) 10 (50.0)

given are SOCs and preferred terms in case they were reported in more than one patient; sGPT = serum glutamic pyruvic
transaminase ; RES = reticulo endothelial system, figure in brackets denote per centage of patients treated

Drug-rele}ted adverse events were reported in 75 % of the patients. Drug-related leucopenia was
reported in 50 % and thrombocytopenia in 55 % of the patients, respectively. *

Adverse events considered drug-related are provided in TABLE 6.2.2: 4 graded according to the
CTC.



Stomatitis O (0) O (0) 0(O) 1(16.7) 1 (20.0) 2 (10.0) liver and biliary
system di sorders 1 (50.0) 0 (0) 0 (0O) O (O0) 1 (20.0) 2 (10.0) s@GT

i ncreasedw®oe®Ms@® O (0) O (0) O (0) 1 (20.0) 2 (10.0) mecatmro2/es4end
nutritional disorders 1 (50.0) 0(0) 141§33.3) 1(16.7) 1(20.0) 4 (20.0)
Neoplasm O (0) O (0) 2 (66.7) O (0) 2 (40.0) 4 (20.0) neoplasm nal i gnant

aggravated 0(0) 0(0) -3). 0 . .0 latel e | eedi ng
and clotting 0(0.0) 129’&68:51%1(18%%6%%1?ggﬁ%(iﬁit%g)se%gd?%ﬁwsﬁﬁe or der s
Thronbocytvperﬁa—e—tefﬁ)—t(ﬁﬁfej—tt%ﬁj;ﬁﬁeﬁﬂ—s—ﬁ%)—ﬁ (55.0) red
bl ood cel | di soPHEFCHR0) 0 (0) 0 (0) 2 REBIWA4dnqugh. 0) 5 (25.0) Anaemia O
(0) 0(0) 0 (0)y 2 (33 3) 3 (60.0)205 (26 0)4espiratbty systdem di sorder 0 (0)
1 (25.0§qure®3. 3) 0 (0) 2 (40.0)14 (20.0) 2 Brofichitsis O(B) 1 (25.0) 0 (0) O
(0) 1 (20.0) 2 faegoedyma Dyspnoea O (0920 (F 0 ¢0) ® (0) 2 (40.0) 2 (10.0)
Rhinitis O (0) Gugopynial (33.3) O ¢0) dda(20.10) 22(1000) skBn and appendages
di sorder 1 (50. @pniliasg{s25.0) 1 (3303) #®40) b (2000) 4 (20.9) Rash 0(0)
1(25.0) 0(0) O(@hcok#i20.0) 2(10.0p0 white @ell and RES di gorder 0(0) 0 (0)
1(33.3) 4 (66. 7hiaRlelstNmal0 (50.9) Ganul gcytopenig 0 (0) 0 (0) 0 (0)
1(16.7) 2 (40.0 urﬁur£15- 0) Leucopenig, 0(0), 0 (§) 1(33.3),;4 (66.7) 5 (100)
10 (50.0) givengare. SOCs and pre{)errﬁa%j t er,ns ip cage the){ were reported in
nore than one pg{rlmn . SGPT = se5um1§j'uta i C pzruvi c transam nase ; RES =
reticul o endot hEFPXCYY&H%m figlre TH brackets dedote pér centage of
pati ent@lGgrazt2ed s Drug-rel ated adverise evwents7wer@ reporsted in 75 % of the
patients. Drug-aekated | eucopenina. wa® reported ini50 % and
t hr ombocyt openi godtn 55 % of thenpati ents,ngespectivvely. Adverse events
consi dered drugiei@b@ii£d are prowvipdedgin TABLE 6.2.3: 4 ggaded according to
the CTC. WO 02/Q948¢9 PCT/ EP02/,Q546¢ 113, CTGcriteria geported in Part B
(first and secop g%%e consi derﬁg) q,dverl%g event 186Re- BI WA 4 [mC/ nR2] 20
20 2465 {2

30 40 50 60 tot al & C grade 1 206 5 I 0 1
thrombocytopenia n.a. 1 n.a. 1 0 2

CTC grade 3 0 2 0 2 8 12
allergic reaction n.a. 1 n.a. 0 0 1

fatigue n.a. 0 n.a. 0 1 1

fever n.a. 0 n.a 0 2 2

leucopenia n.a. 0 na. 1 1 2

rash n.a. 1 n.a. 0 0 1
thrombocytopenia n.a. 0 n.a. 1 4 5

CTC grade 4 0 0 0 3 5 8
anaemia na = na na. 0 1 1
granulocytopenia na na n.a. 1 2 3

leucopenia na. na n.a. 1 2 3
thrombocytopenia na.  na n.a. 1 0 1

given is the number of adverse events; n.a. = not applicable

s 6.2.3  Analysis of adverse events
Part A:

None of the adverse events occurring in Part A of the trial were considered drug-related except
for one patient experiencing mild and reversible CTC grade 1 elevation of AST and ALT.

No difference in AE profile was observed when comparing the different BIWA 4 doses.
v PartB:

Thrombocytopenia and leucopenia were dose-dependent (TABLES 6.2.2: 3 and 6.2.2: 4) and
dose-limiting. Time course is provided in section 6.4.2.1.



face oedema 1 n.a. 0 0 0 1 |leucopenia On.a. 1203 noniliasis 0 n.a. O
011 nmnucositis On.a. 0011 platelets abnormal O n.a. 0 1 0 1 purpura
0 n.a. 0 WOb2m9483¢ omatitis O n.a. 0 1 0 1 thronbocytopeniPaTEPO2/65461 2 2 5
CilCgrade 2 010 7 7 15 anaema n.ai40 n.a. 1 1 2 gout na. On.a. 101

| eucopenia n.a. O n.a. 1 2 3 nucositisn.a Ona 235 stomtitis n.a.

0 n.a. Qa&mggoggﬁgﬁgmgqéﬁg%@.%ﬁé%:2_2’1: 30an91 61‘}2; nbocytopenia n.a. 1 n.a. 1

0 2 CTCgra ergi'c reaction/h.a. 1 n.a. 0 0 1 fatigue

n.a. 0 R,89.0: 1.1 iof ver. no.{?e. . n'a't'eots202e )}p%ugolen&ag_nélafe n. 3., 112
o b O LR e 4
3 | suctpembecyte soncenteate Fanstusion “@Chtﬂfﬂfsd\ﬁ’bé@iﬁt@M&?fagﬁd&ted-rQ%ﬁ patieat 1 0 1

gi ven i 30 n&/mi) hesburtiggriaawhieh elso axee motconsidared drugsrelatpd hicbertsl mtient 26 mGishy si s
of adveexseriencedtdsug-feéated Ace Nedemaof t he adverse events occurring in Part A
of the trial were considered drug-rel ated except for one patient

exper i eHAHYs weldedeteottdriewes patidnes FGegtiande2.4.38] evati on of AST and ALT.

Discontinuations due to adverse events occurred in two patients. Both patients died.

©  Adverse events required initiation of concomitant therapy in 17 patients. These patients are
shortly described in section 6.3.1.

6.3 DEATHS, OTHER SERIOUS ADVERSE EVENTS, AND
OTHER SIGNIFICANT ADVERSE EVENTS

Serious adverse events were reported in 12 patients. Of those six patients died in the course of the
15 trial or follow-up. All patients who died were treated in Part B of the trial. None of the patients
treated in Part A died. All fatalities were due to disease progression.

Two patients in Part B discontinued the trial prematurely due to adverse events (death in both
patient 112 and 105).

Adverse events requiring therapy were most often thrombocytopenia, leucopenia and fever.

20



No difference in AE profile was observed when conparing the different Bl WA
4 doses. to Part B: Thronbocytopenia and | eucopeni a were dose-dependent
(TABLES 6w9.02/0987and 6.2.2: 4) and dose-limting. Tine c®aTEPr/es4pT ovi ded
in section 6.4.2.1. WD 02/094879 PCT/#&PF02/ 05467 114 causing dose-limting
toxicity (TABLES 6.2.2: 3 and 6.2.2: 4). An allergic reaction was reported
in two patient i i -related Quincke's oedema ‘and rash
(30 nCi/ nR) a@ﬁé@?ﬁﬁ%@%ﬁg) had an allergic reaction after a 5
t hrombocyte concentrate transfusion, which was not considered drug-rel ated.
One pati’ént 200EMOGRAREIC DATAari a which al so was not consi dered

drug-rel ated and one patient (20 nCi/nR) experienced drug-related face
oedena. Depalaot demaggphiecaredot included. pat i ent s (see section 12. 4. 3).

Di sconti nuati ons due to adverse events occurred in two patients. Both

pati ent 9-2i ed. EEBIQWCY/RHARMACORYNAMIC DATAat i on of conconitant therapy
in 17 patients. These patients are shortly described in section 6.3.1. 6.3
DEATHS, TEBIHR7SER OUS ADvERSEH EENTSrovANBtakOTHER HrEAl JFtksANEl ADVERSE EVENTS
Serious adverse events were reported in 12 patients. O those six patients
died i nTARBLEGZ 8e of fTumoudto bereaharoow hiplakevatiofITRkubspt-iteg & who di ed
were treated in Part Bofthettig trial. None of the patients treated in Part
A died. Al fatalities were due to disease progression. Two patients in
Part B diABignvi2nged t hquhjouto BuRMRdrHsw® Litale fatfoqPRAVIREDE BIERL S (death in
both, patient 112 and }@gktrifidverse events requiring therapy were nost

of ten thronbocytopeni a, | eucopenia and fever. 20 WD 02/094879

PCT/ EPORIART467 2: 415 Imya&%é MBREoEESD v L of
derrpgr aphi cs are not iﬁgﬂﬂ% S 7.°2pEF_FI &%&O%%ﬁ%%@?ﬁﬁbﬁo ABL!E
7.2: 1 Tunour to bone rrow uptake ratio - Part A of the trial TABLE 7.2:
2 Tumouf Al gognesmar O&D'ﬂ%@grﬁigreg te%q?regslio-l;l-rin%lrggl?rta)nd-oth%?Ecitssué —Part A of the

trial

5 TABLE72:6 Soluble CD44v6 in serum. Mean values are given in ng/mL



of the trial TABLE 7.2: 3 Tunmour to bone marrow uptake ratio (PP subset) -
Part A 10 of the trial TABLE 7.2: 4 Tunour size and % upt ake of anti body -
Part A ofwoOlwe/o9487al (per protocol popul ation) TABLE 7. 2: PETEDR4ZGB6ANt | geN
expression in tunmour and other tissueii¢ Part A of the trial TABLE 7.2: 6
Sol ubl e CD44v6 in serum Mean values are given in ng/nL WO 02/ 094879

PCT/ EPO2/ 05467 116 Part A 99nifc-BlI WA 4 patient No o uptake tunour uptake
bone narrow rati o tunour / bone (/7 Ol L)/‘ljéth; calcutated) (7ot Drky;

cal cul ated) marrow (cal cul ated) 25 ngy ﬁA 4 1* 6.14 5.58 1.10 2* 15.78
7.49 2.11 3 * 16.78 8.63 1.95 50 ny"BHEUNAM 4* 28.10 6.98 4.03 8* 27.76
7.57 3.67 10* 22.63 11. 54 1. fake ifd6hr Ny upkitbAord miow]l St Qunbur4tone?. 46 7 16. 99
7.70 2 ol calewiatpdl eeID/Ke; calculated) undedv (Fatvulgel) pr ot ocol
anal ysi Bm@BIWA £ % i nj &t ed dosed.ldcal cul ati o8 were doné.lby t aki ng
different weights of ganples inseaccount TABLE 7.2: 22fwnour to bone
marr ow upt ake rati o (I3 subset)igggPart A ofgdshe trial 1l8art A 99mlc-BlI WA 4

ratiot%m) V@%&ne maryow (calculated) 25 ng BIWA 4 1.72 50 ng BIVWA 4
27.76 7.57 3.67
10% 22.63 11.54 1.96
100 mg BIWA 4 6% 15.89 6.47 2.46
7 16.99 7.70 221
9 13.31 10.11 1.32

No = number, * = included in per protocol analysis; % ID = % injected dose; calculations were done by taking different weights
of samples into account

s TABLE 7.2: 2 Tumour to bone marrow uptake ratio (ITT subset) — Part A of the trial
Part A
e BIWA 4
ratio tumour / bone marrow
(calculated)
25 mg BIWA 4 1.72
50 mg BIWA 4 2.57
100 mg BIWA 4 1.99

mean values are given; ITT = intent-to-treat; calculations were done by taking different weights of samples into account

TABLE 7.2: 3 Tumour to bone marrow uptake ratio (PP subset) — Part A of the trial
Part A
#UTe-BIWA 4
ratio tumour / bone marrow
(calculated)
25 mg BIWA 4 1.72
50 mg BIWA 4 322
100 mg BIWA 4 2.46

mean values are given; PP = per protocol; calculations were done by taking different weights of samples into account
10



mean val ues are given; ITT = intent-to-treat; cal cul ati ons were done by
taking different weights of sanples into account TABLE 7.2: 3 Tunour to
bone mar re@oapdmke rati o (PP subset) - Part A of the trialPCTR®02/0567
99nmlc-BIVWA 4 ratio tunmour / bone marmew (calculated) 25 ng BIWA 4 1.72 50
ng BIWA 4 3.22 100 ng BIVWA 4 2.46 nean val ues are given; PP = per

protocol ; cal cul ati on; é@%ﬁ‘}‘gone by ‘taking different wei ghts of sanples
into account 10 WO 03F PCT/ EPO2/ 05467 117 popul ation) Part A

99i ' Tc=Br WA 4 patient—No—tunour—stze T mmBt—uptake—torrour— /. | D kg,
calculated) 25 nmg BIWA 4 1 1350 6. 1Rar9A900 15.78 3 225 16.78 50 ng Bl WA
4 4 n.a. 28.10 8 1504 27.76 10 1400c22wd3 100 ng BIWA 4 6 800 15.89 No =
pati ent nunmber, n.a. = not applicable, only |gpgliinRfemgth given but not

| engt h_and wi dt h; cal cdP%fi™ns vvertE“"Brdﬁ‘é[m‘B’?) takicﬂglad(a)f fﬂg’r ent, weights of
sanpl eg@5imgBOvAdcount s TABLE 7.2: 5 CDB4dv6 anti gens.expression in tunmour and
other tissue - Part A of ghe trial Pagg A 99nTc- BkWA 4 CD44v6 anti gen
CD44v6 expression CD44v6 gxpression patient No exprgssion in tunour in
mucosa in I}IWWKQ node '

50 mg B 4 na. 28.10

' 8 1504 27.76
10 1400 22.63

100 mg BIWA 4 6 800 15.89

No = patient number, n.a. = not applicable, only length or width given but not length and width; calculations were done by
taking different weights of samples into account

TABLE 7.2: 5 CD44v6 antigen expression in tumour and other tissue — Part A of the trial
Part A
#rTc-BIWA 4
‘ CD44v6 antigen CD4L}V6 expression CD44v6 expression
patient No expression in tumour in mucosa in lymph node
metastases
25 mg BIWA 4 1* n.a. na. n.a.
2% 4+ > 80 % - A+ > 90 %
3% ;> 90 % +H+ +++; > 90 %
50 mg BIWA 4 4% +++>90 % ++ +++ > 90 %
8* na. na. na.
10* ++>90 % -+ ++>90 %
100 mg BIWA 4 6* +++; > 80 % +H+ na,
7 ++H5 > 90 % . ++ n.a.
9 +++; > 90 % +++ n.a.

No = number; * = included in per protocol analysis, n.a. = not applicable



netastases 25 ng BIWA 4 1* n.a. n.a. n.a. 2* ++/-1-.+;>80% +++ ++/ +++; >90%
3 * ++!:>90% +++ +++ ;>90% 50 ng BIWA 4 4* +++; > 90 % +++ +++; > 90 % 8*
n.a. n. awooa/09481s0* ++{ >90% +++ +++;>90% 100 ny BI VWA 4 6PCTFAEPD2/05480 % +++

n.a. 7 +++;>90% +.. n.a. 9 +++; > 9011% +++ n.a. No = nunber; * = included
in per protocol analysis, n.a. = .not applicable W 02/094879
PCT/ EPO2/ 05467 118 Part A Part B 99 Tc BI V\A 4 186' Re BIV\A 4 [nCi/nme] 25

ng 50 TTg 4 365
pre-dose 203 337 174 4838”?62 346 171 160 21 HGBs 223 301 170 396 177 403
199 170 48 hours 208"2BSWAE7 384 198 423*ROBIWZA4 [mT2mfpours 140 386 n. a.
n.a. n.a. n.a. nsag N.58mg 14401}1‘gour§ 188 282 1% 444 884 516 233 195

240/ 336_hours nBAVA#. &IWa4aBM4E 337 n. & week®® 203 310 210 289
220 48W 226 162 1B a. =4not applicable, dzata |ncl ude the sesond dosing 5 WO
02/ 094 8#%Q08CT/ EPOR305463537 119174Ef f hesacy p@sul t 46 Par t17A: Rasul ts from Part
A conf it pie a dosgzof 51ng BIMA 43@s t heropti g dosegf or 17§ reat nent based
on bl ogghgancent r gpi onsy@nd tisgsue sppt akeod evelgs Thegg di stipj bution as
assessegphy, radi opgi nti graphy, and hi,opsy neasurenments was i uy

144 hours 188 282 182 444 284 516 233 195
240/336 hours n.a. n.a. n.a. 445 337 n.a. n.a. n.a.
week 6 203 310 210 289 220 487 226 162

n.a. = not applicable, data include the second dosing



al nost all cases highest in the tunour as conpared to other tissues. Uptake
of radioactivity increased in the tunour over tine. CD44v6 expressi on was
present WO o9487¢ han 80 % and 90% of the cells of primrycrmroues4and | ynph
node netastases, respectively, and ingall nucosa specinmens obtai ned. No
correlation was observed between tunmour size and uptake of radioactivity in
the 50 Bl WA 4 dose group. The anpunt of sol uble CD44v6 appeared to
const ant *HEraresuliiid af t erPaigki Tc- BIWA 4 adni ni stration. Concentrations| of
Bl WA 4 neasured wer e doseRgulspomPegAabnfirmedtakieseofifges BIW 2%bas tegpting! dGOfo
BIWA 4.| A noder at e anpunt tresfmentiased osboaddericenirgtions @ tigmsuptaix ovelst Be vi a the
ki dneys| The percent i nj edistdentiomasassessedbpyadieseintigrpmiyl andrbiopsy mrasuraasss wisi |
for all| dosing groups. Paimosall Ess sighesignibpimouns poppisditoothertissue Hptilennf s| may
clinical ly benefit from 18&stipyypsreased iyihetumapr over G CRIMD pressoamatpre
(M D). [One out of five pa‘Pi“?FﬁtEm‘tgioe/a‘t“eaoA’Qﬁt?‘;rfe]&?fﬁﬁlmmﬂ‘gﬂn%%I@dedi skease.
Three out of six patient sSTEXHEP BRELFDs Tt 2l mugpse speeimensiobtaied. np i pum

tol eratled dose of 50 nCi /H@corrgiatins wWapebsqrved pesvqer garjopsize el dfetliprevity 127 and
173 dayjs in those pati ent'de jhse PECAT geseigraups Bregpguid efgeluble, ¢ DAE6 appsared o be

Radi oi munosci nti graphy i f8fhbeee geligke roVadt WE&istEony i n  t unour

ti ssue.| Bi odi stribution waemcagativas ofIBIWA 4 megsuted pere lesgproporiianaldshembgewd250
dose. Dosinetric anal ysi smgitodOhee BRE4 dah mpderfesaonns of the dgbe adivinisietsd gadoses i n
tissues| other than the tuffeiicd B the sidngyy Ihe neeest indqcied dosqielD) mstsisd ingfring o jubl e
CD44v6 [detected tended to™aSAHRLERAgHNG WP 86Re- BI WA 4 treated patients.

determined by enzyne-| i nkétlempyannmimentolzent das QAYD)( Ghel B fieatdits et .
AUC val ues ( EL| S#ijh 69en@/ngibad sizhle disasd Hlorseoundstiaipatieots bxperieadet stahl % t he
trial flor the 50 my Bl WA dscaro gethgnaimmm ¥i©28@ AGOAST 9.0PCT MERO RSl Hok6:Fsion 1
Tolerahj lity of single dogeselbywecalBaapli@das & thearations wioremivalasesont dose
Techneti um 99 was accept aiPemCiio Ragioimpmunosqintigplydndicaigs upinky efrasioaciivityins wer e
due to [conplications as agqn%\glyﬁspe. &Odgﬁpﬁf; ]}yas cpigpagablgin other tissues irrespective of

ose. Dosimetric analysis ot reveal unexpected high absorbed doses in
tissues other than the tumour except for the testes. The amount of soluble
CDA44v6 detected tended to increase for the **Re-BIWA 4 treated patients.

The plasma concentrations of BIWA 4 peaked at 0.92 hours and the antibody
was eliminated with a geometric mean half-life of 94 hours for BIWA 4
determined by enzyme-linked immuno-sorbent assay (ELISA) measurement.
Cax and AUC values (ELISA) were similar to those obtained in Part A of the
trial for the 50 mg BIWA 4 dose group.




The maxi numtol erated dose (MID) was 50 nCi/ nR2186Re-BlI WA 4. Dose-limting
adverse events were dose dependent reversible reductions in thronbocyte

and | eucowgtoe/ogsont Wi th subsequent fever in individual p&CraPzos46Cl i nical
synptons of thronbocytopenia were m |ldopetechiae. Micositis was observed in
patients treated with higher radiation doses but was not dose-limting. No

rel evany changes in thyroi v Iue observed
. leﬂhréijﬂlty ?r}lgse KQ c%up tﬁ)"e Sd&se gér i o
iE&bm

during fhe course of the ﬁgi ooft us
lto

adverse|event. O those, %ngopﬁfl %sen?:ugﬁ Y BPETE B of
the trial mainly due to pro on of un e?]ylng di sease. Allerg|c
reacti ons were observed r mnth one serious drug-related Quincke's
oedenma. {No al | ergic react IBnaadmeyiolerird dese MEP)oves Shpeitmy “REBIBVA 4.nf usi o
the drf@ig. Two patients d®esHipic atiakdéeventRepedisedtpaidsi ﬂgerﬁbldrec[iﬁﬁionk mduc
HAHA dg¢vel opnent . Concl udlirgniwcytRad lghdosytd andit el sbupratfeedh iniBRRe pBieMA 4 | n
tunour tissue and cl i ni calCliiedefmiptons of thjombdcyeresia were nildpeyahieed squanous | cel
carci nofra of the head andMeskis widtdservedin@htients treiftddlveth BPRE MaStiIoRE but was

of

U =

accept ahl e. Bl WA 4 showed nolalsse-lipritpygor t i onal  phar macoki neti cs and tunoyr
upt ake dli d not change rel enasdvhit cREMRARTEOSRRIatRT hoRRonBEREAROwGR Bl WAME. WO
02/ 094879 PCT/ EP02/ 05467 obsiked durigthd @ude df ke ir@duct i on. Patients with ap

2 an

advanced stage of head an@wae&gaumté%muée&%kﬁou%&ge@9&?Ofams(e'j ;%Qngpéx
increased risk for devel opiiineQburleQERHEIr @Al hERNThED bro sq?x? or
di stant | netastases. For hﬁ}@ﬂﬁngmgeﬁsents devel opnent of "an effective

adj uvant system c treatmeng, réﬁﬁﬁgﬁg&m obgg X\‘} &1&% Cgru -re? ajed Quincke!
intrinsjcally radi osensi tloéﬁgma R LAE rmu or the £
HNSCC by use of nonocl onahmgntl bodi es as a’ or m 0| Ymunot her apy,

m ght contribute to a o |ve T tern ne
the saf ¢ty, maxi numtoler gﬁ%{%ﬁf E&eve\(f@ﬁ%i P e%ta%(g?c R guce acy| of

radi oi mrunot herapy w th Rhenium 186 (186Re) - | abel | ed humanl sed nonocl opal

anti body BIVWA in patients with HNSCC.
Conclusions: Results indicate uptake of '**Re-BIWA 4 in tumour tissue and clinical benefit in

patients with advanced squamous cell carcinoma of the head and neck. The
safety profile appears to be acceptable. BIWA 4 showed dose-proportional
pharmacokinetics and tumour uptake did not change relevantly between doses
of 50 mg and 100 mg BIWA4.
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Patients and nethods. A phase | dose escal ati on study was conducted in
HNSCC patients for whomno curative therapeutic options were available. In
a total ovo2Qop@re ents 186Re-|abelled ,s BIWA was adm niPST@EPEU05467
intravenously in doses of 20, 30, 40,1250 or 60 nCi/n2. Three patients
received, at least 3 nonths after a dose of 50 or 60 nCi/nR2, a second dose
of 50 nCi/rn2. Results. Al single as well as repeated adm ni strations were
well to ﬁei nd no signs of acute adverse events were observed. The
only si Eﬁ{ P‘ﬁ? mani festations of toxicity at the higher doses were oral
nmucositis and dose-limting myelotoxicity consisting of thronbo- and

| eucocydipediction2 Patitrgs With wasadvsncatl| stagee df diead QndGietkPsquineupatil eatcinoma

devel op n-anti - human. response after one single adm nistratiogn.
Stabr o BRCEI TP B nvic el 76 GBemeRt ol o Sasioma e irameadion § Saried
at the hiegfiests. 8 ' ' 'éqagwa ' i

' 86Re- | abel | edS g?%&fkfgﬁiﬁﬁg’c@g%{p F%%ft)(? asngé}%gﬂ{ 0 be hi@%tgﬂgcn@%tﬁrer%trlls ¢ F%izgfi‘
doses c&mobing dut FBISCOare anteinsically eratlivserisitive,otargeting off ratliomuclidge Réledtively 1023
r epeat em%i strations.a Bee;r ossi bl.e. The results of this phase | study
encour a ¥ iPE A WOM# Hribgpicy ps f‘g‘éﬁ‘b?%%‘ﬁm%ﬁiaw’ el reRiribHieRe:
(186Re) nloabefrt@ile umyy! sed nonocl onal  antibody Bl WAA towards an adj uvant

t herapy for head and ‘neck cancer patients. WO 02/ 094879 PCT/ EP02/ 05467 122
cl ai s Objekive.bTdydetedmdn ties cafiety imaxigum Wderard| osee@VUD) OfmindBodarity &f¥ai n
as charagteri z«%d by .the am no a,clqu aequence g& defined in SEQ 1D No. 1 or
a fragnEitacys I efAROIGIMNAREIAPY WHER i um+l§p; GnRe)-lpglleds fnmenised vagroskonal
fusi on IHwWe i ~pative thereof. S 2. Antibody nol ecul e
wher ei n%&@g\gari a%?@@@%%ﬁ%cghai n consists of the am no acids as

char act Eniiarersl dmi mbshodsriAnphaeildiose gseitionatudsEyd r¥acted in IINFOE iaehts for
nol ecul e, conprising a variable region light chain as characterized by the

ani no a®lam 8 fyEre theraprytic rpgionn Weraydlakls. Ip aciotad afr2(ymetiants AT Relabelled

variant | : ' [ vel iant, fusion. npl.ecule or a
che m?c aF er %/%éi) ?%n%éﬁeg#%#rgvefgh%f ﬂiﬁésl%%) S g?, Ot é@ u%% 06\;@ rng{ilﬁmt' hﬁ’r%}’ 3Hepfse
regi on tecgived,cloddast Tmoaths bferaf ddsbef 80N 60 ATIAS, @Secofill BbRCEH0I ZEPmBY t he

ami no acid sequence of SEQ ID No. 2. 5. Antibody nol ecule conprising a
var i abl Bey4tsi o sngimes wplhrnrepsated adminigratipasweie welbtalerated aading sigsqfenue as

defi ned, | a nt.-alleli.e variant, functi,onal, vari ant,
gl ycos y?%‘{élr%nl;eg\?aﬂrgivg%% ° g’%eg\éefiorrl;ﬂéngﬁl ClEgpt xgargﬁeéwﬁgﬁ &Icfg?“ic&%flf b@%&hﬁr 2189":3 .S
6. Anti erbyoribmecodits wiedssetinitigy gelotXidty! RBkistng dffRkokhAi diﬁdqeﬁb%iﬁ%&)?erﬁ&
the amno acids as characterized by the am no acid sequence of S D No.
3. 2 'The MTD was established at 50 mCi/m”.” One patient developed a human-anti-human response

after one single administration. Stable disease, lasting 4 to 19 weeks, was observed in 5 patients

treated at the highest dose levels.

Conclusion. Radioimmunotherapy with '**Re-labelled BIWA4 in HNSCC patients seems to be

safe and tumoricidal doses can be reached. Moreover, due to the low rate of immunogenicity,
s repeated administrations appear possible. The results of this phase I study encourage the further

development of radioimmunotherapy with Rhenium-186 (***Re)-labelled humanised monoclonal

antibody BIWA4 towards an adjuvant therapy for head and neck cancer patients.



7. Antibody nol ecul e according to claim1l and 3 conprising a variable

regi on heavy chain as characterized by the am no acid sequence as defined
i n SEQ | DVvBm®2/04482nd conprising a variable region |ight ciraTrEPay05467
characterized by the am no acid sequenge as defined in SEQID 20 No. 2 or a
fragnent, allelic variant, functional variant, glycosylation variant,
fusion pgmlgsul e or a chemcal derivative thereof 8. Antibody nol ecule
according to claim?2 and 4 wherein the variable regi on heavy chain

consi st §. cAntibody andlemiacotprisig & hafiad esdiceds the hda®y RN QAs RAHCISREICRE §eOf
SEQ ID No. 1 and ,Z wherein the variable region light chain consists of the
am no aci GEMRQ agidaseguense g slefipgd hREQID Nei doome %mgm@nmaﬂdb vitiaBEQuidTional.
2. 9. Anti . > | im.1,and conprising.a variable
regi on hea\@gg%thg& lrzlgsi’gl ln%lé %gqu%g’tdﬂelgr}lg%;engle%@%toﬁg cgwgp%&vgp@éaﬂ@%ce as defined
in SEQ 2D ANgibotly anélecdéhiefei theavariblei r@fbf HeB6 eRain ic8iMistC BAHR Afino acids as
characterized by the am no acid sequence as defined in SEQID No. 3 or a
fragnent, cAptagieriged by thasming apidsaquense of SEQIM Noglycosyl ati on vari ant,

fusi on I I 30 _or a chem cal .derivative thereof, 10. Anti body nol ecul e
accor di ?\rg OH)(? ﬁ}épﬁ%fu[a@ncémém\mglaéfaﬁgtfqﬁéeg}% ]ié’é ICEa”r'léﬁj Flaiﬁaqt,f‘gg\‘;é, H’Xﬁl}ﬁ gfuino acid
consi sts abqidh€e AR dfind it SEP IDNRLAG! 8F iaZ t BgelRM ' u of
SEQ I D No. % and WO 02/ 09487%§ PCT/ EP02/8 {)§4gg7g£é1/né£?Q%%%a{?%m?ﬁggc\@rﬂ?ag@%
regi on | i @htcoerlation vasiast, Stsionafoletvde aind plemicdl dsrivsive Harentt eri zed by t he

am no agi ence of SEQ LD .No. 3,.11.. Aniibody. nol ecul e conpr.ising a
vari abl g’ ?%Jgﬁ)gﬁy ﬁ‘é‘ﬁ%@}ﬂ% ng%f’lrb Hheotrstblsy fegion ﬁﬁf&%ﬁ’@ camsigts Leihg emeino g4ids as
defined i mh&GQeliRkd\y thé affincPadid RGFERE of 8ELEID Rovari ant, functional variant,
variant s based on the degenerative nucleic acid code, fusion nolecule or

a chemi &alAnibeiy molegsletdogmeising avariabie régiudightohan as ehardvearizied by kte ansind abide
regi on heayy. chain s enco he _nucl eLc acid _ sequence as defined in
SEQ I D No%ecﬁl.eni% as /Elﬁ%f‘%cg&i/% 2@&&8 Goftp i LRSIEEL 9%5%‘@1“@“% dunignal; watant,

chai n_encegedsytidnRriats hiidh Aokdile SCANRRES AsiRalE ARfokn SEQ ID No. 5 or a
fragment, allelic variant, functional variant, variant 10 based on the

degener &t iAnsibadic mlecule iverstdthe Yarsblenregivhelight ehain @nsikterifcab ageiio \waids a8
T RO e A 8 7 L
Aol e ¢ act o MR AT b o P AT B REiHOT vt RafACRAGP el o3°
variant, fcharectetizeal by she amino act sequence ss Hefred inrSEQADINgenesmlt totprivigd @i C
acid COde’valfiéﬁé Pengioqloﬁg%% lcﬂlaem gg cI%re(l:c?eenrQeg %ly tl?ee Zuim};l%taic}/desehgeel{cg ?12 defined in SEQ ID

20 No. 2 or a fragment, allelic variant, functional variant, glycosylation variant, fusion molecule

or a chemical derivative thereof,

8. Antibody molecule according to claim 2 and 4 wherein the variable region heavy chain
consists of the amino acids as characterized by the amino acid sequence of SEQ ID No. 1 and
wherein the variable region light chain consists of the amino acids as characterized by the

25 amino acid sequence of SEQ ID No. 2.

9. Antibody molecule according to claim 1 and 5 comprising a variable region heavy chain as
characterized by the amino acid sequence as defined in SEQ ID No. 1 and comprising a
variable region light chain as characterized by the amino acid sequence as defined in SEQ ID
No. 3 or a fragment, allelic variant, functional variant, glycosylation variant, fusion molecule

30 or a chemical derivative thereof,
10. Antibody molecule according to claim 2 and 6 wherein the variable region heavy chain

consists of the amino acids as characterized by the amino acid sequence of SEQ ID No. 1 and



16. Anti body nol ecul e wherein the variable region Iight chain is encoded by
the nucleic acid sequence as defined in SEQID No. 6. 17. Anti body

nol ecul e womengismy to claim 11l and 13 conprising a vari ablP€TrEpgt/oidcheavy
chain encoded by the nucleic acid segspence as defined in SEQ ID No. 4 and
conprising a variable 20 region light chain encoded by the nucleic acid

sequence aghdgti i PR ciRinCorBists” SOME Ynindlabal | ariant,
functi ona?@vaiapgﬁf,@af\}%}?gﬁlé@éggdc}gﬁl %%%S%egene%&pﬁ(@ghﬁégﬁgﬁgagﬁx@d l%gg
fusi on nol &2aind ecid sequeadrent SEQ IDd.Bat i ve t hereof 18. Antibody nol ecul e

accordi qg o.claim12 and 14 wherein the variable region heavy chain is
encoded yf&fetfbé’d}m&?l@?l&e semgrgag derreisblgsregion; hrawy icheisncodsdey the mueiadesidei n

h . re” arl nee o o i
o deri noderinEgsl Rl it SR uSRE. B.or3 HRGRAE IO ahnr HincEoy et g
15 coenpr i shasgl én thardepdtletative @l clBicheid\upde Hadioh meReaId @ alRierhid®l RRHGHREGhaehd

sequence_as defined in SEQ ID No. 4 and conprising a variable region Iight
chain eré ogy mMleculs whefen thei prighlguegior heavydeltaim édericad SELY R Maclei6 aoid a

fragnent, s%ét';e%'cé ?S X&fnie@ﬂi[ SE@gﬁg&é‘oApal variant, variant based on the

degenerative nuclerc acid ode,” fusion nolecule or a chenical

der i vat il9 eAdtitedgahiol2fule AdkipHGHY T0hROW LoorGCAERH it endddell ByltheaRfield acid
wherein the variable region heavy chain is encoded by the nucleic acid
sequence a$IREFF Akdefingd SEBE 0. 4 oapdragheniialelicharioat; fmbtienal vaiing rvakinght

hain i h | ej id defined in SEQ D No. 6.
00 03/ 0oag SRS sbIRRANE w85 385 Sl HTRT BoffSulksr sl debmainRg e tany
one of ¢hakdtboly thivlefie WheRRt B SaMbieNrehiat [BahaATis Se%i;&dede h%bﬁ&léi& 9B

chain and said variabl e heavy chain region is separately joi'ned to a human
const ant reégieaae apdefingthim SERIIBANY. Sol ecul e of claim 21, wherein said human

const ant < r gqj the light..chainis,a s h n kappa constant region., 23.
The ant ?%‘o%&lb% g%%?%ﬁ%F O%nglﬂg ﬁvma%?zfegme g%nc}?ﬁipgmr?éﬁ‘g??yc@ﬁs‘i% ¢ @gigi on
of the heawyuencdiad definsd 1 SHPEAD N8 of @ habARht, %ﬂ’&%%ﬁa&f‘ﬁ;n@fﬁ]ﬂaPQQ}énWaﬁgﬁfl e

according to any one of clains 1 to 23 conprising a heavy aln as
chariact er ibaged asthe Hegenaiative aedleic 9eid vode; dusian mektuledr & chekiCu IdBYiWtive Theaest,

conpriskpg,.a.light . 10 chain as characterized by the am aci d sequence as
def i nedh?'n &d)? qu{%qu?egwgpregl ?}'rea ,reﬁlpflég(?‘& Céﬁ?i‘ér‘?f‘?o it thsrclsia eridnt |
gl ycosyl atse@ien¥aid @ifined USEQMDW. @CuUl € or a chem cal derivative thereof.
25. The anti body nol ecul e according to any one of clains 1 to 24 wherein

t he heal¥ Asfikpdy molecule according to claim 11 and 13 comprising a variable region heavy chain

encoded by the nucleic acid sequence as defined in SEQ ID No. 4 and comprising a variable

20 region light chain encoded by the nucleic acid sequence as defined in SEQ ID No. 5 or a
fragment, allelic variant, functional variant, variant based on the degenerative nucleic acid
code, fusion molecule or a chemical derivative thereof,

18. Antibody molecule according to claim 12 and 14 wherein the variable region heavy chain is
encoded by the nucleic acid sequence as defined in SEQ ID No. 4 and wherein the variable

25 region light chain is encoded by the nucleic acid sequence as defined in SEQ ID No. 5.

19. Antibody molecule according to claim 11 and 15 comprising a variable region heavy chain
encoded by the nucleic acid sequence as defined in SEQ ID No. 4 and comprising a variable
region light chain encoded by the nucleic acid sequence as defined in SEQ ID No.‘ 6 ora
fragment, allelic variant, functional variant, variant based on the degenerative nucleic acid

30 code, ﬁsion molecule or a chernicallderivative thereof.

20. Antibody molecule according to claim 12 and 16 wherein the variable region heavy chain is

encoded by the nucleic acid sequence as defined in SEQ ID No. 4 and wherein the variable

region light chain is encoded by the nucleic acid sequence as defined in SEQ ID No. 6.



consists of the am no acids as characterized by the am no acid sequence of
SEQ ID No. 7 and wherein the light chain consists of the am no acids as
char act erwoed/opsg7¢ he am no acid sequence of SEQ I D No. SPCI@&PoFbaennti body
nol ecul e according to any one of claim 1 to 25 conprising a heavy chain as
characterized by the am no acid sequence as defined in SEQID No. 7 and

conpri sp H%@argblﬁgir rl{llgfeﬁgﬂe Rc@stdinbab afy 6hd g%c‘i'aé{ﬂF 14590 334 eﬂ&sidgn TR USRS <G

defined in SE or a fragment, el1c varrant, functiona

vari ant, glayieldslicht cimn wad isaidt yarfabki beavprodheinutegioar is asepdratelyc flineddgy & iaimane
thereof. 27. The anti body nol ecul e according to any one of clains 1 to 26
wher ei n t IFOPHB29S18%ai n ~“consi sts of the am no acids as characterized by

the am 59 Akl t'&ﬂz]”lﬁ Wsrei ' ' chai.n. .
consists of t elﬁa 'n§€§é?ég§§g % ar ac%lérsaggan%@%{)%ﬂlé%%%ﬁ g%?% hggte%h&énnlég of
SEQ i D No.hughanZX8ppaldvastant iepiody nol ecul e according to any one of clains 1 to

27 conprjsi.ng a, heavy chain as encoded by the nucleic acid sequence as
def | ned%-?}tf@@@“l’%%l\mleige A $B rdr P hgvRerein gaid husia; Genstgnicregioacafahe heavyby
the nucl eig,8Gi ghﬁﬁt@?ﬁﬁcﬁaa@egﬁgq in SEQID No. 11 or a fragnent,

allelic variant, vari vari ant based on the degenerative
nucl ei c2adcimdibotly nedetwle Accoidifg 1olapgwme of claingherbCa colaprishad aVieatPehsafas
29. The ani‘i body %néol ecul e according to ar%non,e of clains 1 to 28 wherein
t he heavy “GREFisTized bycthe grinp #yd semepercasaieginedbinSEQ dDdNe ¢7 and gaprising\olight0

"D n s el s B Bt s FOERE Fushbe S e A4 SR Bp” B B 50
accor di ng aldicanyriane fialctichAi vaiaht,t gly2SsyROopr vasiang fsieampletiel or as ch&miegded

by the nuc]eic, acid sequence as defined in SEQ ID No. 10 and conprising a
| i ght chaleRvativedhageaict er i zed by the nucleic acid sequence as defined in

SEQ I D No.1.12 i.c variant,.. functignal varjant, vari.ant
based o%p't hqe3 "Hglg‘é ePI é)ge?:\g)fege%tﬁg{%%%%m 4 P&t ec,lalfnﬁsfg?l %%DYV Eli?fne][h(?p}t‘%?vx Wbﬁ‘i’“cal
deri vati veohdigts epfhe afilno ddids AhhheyizeDbeeidlamiRFsad 8qiendebfABO PINPY and
claims I tg 30 wherein the heavy chain is encoded by the nucleic acid

sequence dfhesmnthelight chain peasistheafethe amiao| acisist asc khdracterizedebic dokedmino @bid

nucl ei ¢ agj !Jtegﬁ? SEQ I D No. 12. 32. The anti body nol ecul e accordi ng
to any ongé e§l(%IQal ns ]I_BII\(I)O' 1 conprising a heavy chain as ,o0 encoded by the

QE; : ﬁi i@?ﬁrﬁgmglgé\ge dﬁ]dr&iﬂg t}) rh_nﬁ%@e_'o?chiﬂns 13oand; f [dgsddﬂ&v? Sthlﬂlh%

No. 14 or Characterized by the ar¥1ino fcidnge%ugrllc% a%cdleﬁnesdeigus%rg (]a])al\?o. 7eatl1dnc?om1;rir;ing anight

chain as characterized by the amino acid sequence as defined in SEQ ID No. 9 or a fragment,

20 allelic variant, functional variant, glycosylation variant, fusion molecule or a chemical
derivative thereof.

27. The antibody molecule according to any one of claims 1 to 26 wherein the heavy chain
consists of the amino acids as characterized by the amino acid sequence of SEQ ID No. 7 and
wherein the light chain consists of the amino acids as characterized by the amino acid

T sequence of SEQ ID No. 9.

28. The antibody molecule according to any one of claims 1 to 27 comprising a heavy chain as
encoded by the nucleic acid sequence as defined in SEQ ID No. 10 and comprising a light
chain as characterized by the nucleic acid sequence as defined in SEQ ID No. 11 or a
fragment, allelic variant, functional variant, variant based on the degenerative nucleic acid

o code, fusion molecule or a chemical derivative thereof.

29. The antibody molecule according to any one of claims 1 to 28 wherein the heavy chain is
encoded by the nucleic acid sequence of SEQ ID No. 10 and wherein the light‘ chain is
encoded by the nucleic acid sequence of SEQ ID No. 11.



fragment, allelic variant, functional variant, variant based on the
degenerative nucleic acid code, fusion nolecule or a chem cal derivative

t her eof . \88.020t87aNnt | body nol ecul e according to any one ofPCElERON®S487t0 32
wherein the heavy chain is 15 encodedsby the nucleic acid sequence of SEQ
ID No. 13 and wherein the light chain is encoded by the nucleic acid

sequencso ofhe RS BQlecﬂrl‘é;acg’&din%t}% A9 driB b1 gl eﬁﬁ'@{s - rhghéa%%ﬂXinoﬂe

of clainmse 1 to 33 conprising a heavy chain as enco e nucferc acid
sequence ascetEdi bethei micBisQudidséquende3asadefined fp SEQ Y No. [10gdid coptjaisihgas light
characteri zed by the nucleic _acid sequence as defined in SEQID No. 15 or a
20 fragmerft®®at @qr%ct?f%efliwt therpclai grid) segusncsras, defined 4mSHAIBINen 12her a

degener at igMeUE! Blefic I5H k Q chsnmi deri vati.ve

t hereof 35. "The ’antlﬁ%o%&%oﬁg%angf g?&%?’d?gr%igaﬁfg&gﬁy&oﬁlg 0 g?(lﬁ?%}vr?smfl?% g

wher ei n t leddasiygn atoddcnleics a chemioaledtrivoytividthensof;| ei ¢ aci d sequence of SEQ I D
ght chain is encoded by the nucleic acid sequence

No. 13 wherein the |j [ { . qu

of SEQ bR = 'EPQYzB? : uleTagomng oty o éﬁﬁlﬁlénsa_{é@r?'@i‘ﬂ@ef% tha fiewsnyechein is
el of ¢ act o Lo, adde S BNAR Lt ) o S ot R SRRRACthe ot Hein s
vari ant, fenoadeddyahe naci¢iandid samencendf SBEE0 Nod 1Rhe degenerative nucleic acid

code, fgzs;@g Dl cuItIe or a chem cal derivative thereof. 37. The anti body
mol ecul &> oar“g‘gﬂé’ polesuls asrrdig te)agy e pfidrims LviReilesamnrisingtreheayy mhein| asght
30 chain i e i [ J EQ,I D No. 16. 38, .An
ant ilgody per% %%?ﬁtﬁi@g gr%ﬁ g%e%ga og%qr%ﬁ%e?\%s %@g@ﬁ ﬁgﬁlﬁ (13@037(2‘,3 M PBRISIg; ylight

anti body phaiheisnchasacteivail bgathe dniclid atiiesoapaicki £ agmsd in WRB®3D08H8 7T or a
PCT/ EPO2/ 05467 126 39. The anti body_ protein of claim 38, erein said
t her apeut if@eagBhtallelic yatans  hipeianpk varipaht varigal besed of the regprerafiveunpicleic acid

consi st ngogé f[lﬁgrix mofet%g%ggichéﬂ%@hgdze V%tg"éﬁh%g?ﬁl nfl ammat ory agents and

chenot her apeutc agent's I ein of claim39, wherein said

t her ape3s. iTheageibbdy moldciléemdcsdideh® @?é&oéﬁ/daﬁlspf%gh Ryhréin @hd h&KS" chain is
selected fromthe group of MAG 3 GABA, MAG 2 GABA and N2S2. 41. The

antibody |§PeRdeHnbYofhecniglei 20d spresnse PsHEQ HDh&oaguaridcwhereint thieslight rkeid 50
the anti b%g%m{egrbﬁtfﬁé %CY&&%%&%%%%S’ |Sg§g? gﬁl’glﬁm“ body protein of any one

of cl ains erern I's a 13-emtting
radi oi s®t. dpe.an€iBodiBmolEigle aﬂédr@iﬂ%}to R tofk Bf @faiké Ait0134 200G & Lhain as

radi oi sotope is selected fromthe grou
encoded by the nucleic acid sequence as c?eﬁned in SEQ ID No. 13 and comprising a light
chain as characterized by the nucleic acid sequence as defined in SEQ ID No. 15 or a

20 fragment, allelic variant, functional variant, variant based on the degenerative nucleic acid
code, fusion molecule or a chemical derivative thereof.

35. The antibody molecule according to any one of claims 1 to 34 wherein the heavy chain is
encoded by the nucleic acid sequence of SEQ ID No. 13 and wherein the light chain is
encoded by the nucleic acid sequence of SEQ ID No. 15.

»»  36. The antibody molecule according to any one of claims 1 to 35 comprising a heavy and light
chain as encoded by the nucleic acid sequence as defined in SEQ ID No. 16 or a fragment,
allelic variant, functional variant, variant based on the degenerative nucleic acid code, fusion
molecule or a chemical derivative thereof,

37. The antibody molecule according to any one of claims 1 to 36 wherein the heavy and light

- chain is encoded by the nucleic acid sequence of SEQ ID No. 16.

38. An antibody protein according to any one of claims 1 to 37, wherein said antibody protein is

conjugated to a therapeutic agent.



consi sting of 186Rhenium "'Rhenium "'lodine and 9" Yttrium 44. The

anti body protein of claim43, wherein said radioi sotope is 186Rhenium 45.
The anti bwoy2fpe4sr®i n according to any one of clainms 39 toPd4/EPOieNdeT n t he
anti body protein has specific activifay of fromabout 0.5 to about 15
nCi/nmg, or fromabout 0.5 to about 14 15 nCi/ny, preferably about 1 to

bout 1 1 : | . t j /. d t pref bl
2 b0 6 i iy Hiboll Bt R Jp WA pReleio BeorRS o Rnslic s%5dy ¥
one of cl asefested ftamn &% grobpcamsisting 9€ thdidisdtbygds, iokins Stoxbidlahil8tinatdr agthi® and

anti body protein of ¢laim46, wherein said |abel is a det ect abl € mar ker .
48. The arfPPEHIPrapedicrgsnisi clai m 47, wherein the detectable marker is a

d ) isti f d ,
o o sop onERedtbdy R A bR, \Iferdth R FORRElS ilails G OF ne EERIng
to amy onerofeincViakibkdr selecidd fivaihy grsupthfMAGT GRRL MAG-2 G A andRzsThe

antibody protein of claim49, wherein the inmageable agent is a
r adi oi s8t-ope. antibodyrpeotgint ofixdzip #, ovherein spidctheiape®, agehk isclinked 40 dhe antibody

r adi oi sot q;&/ﬁteinsvighhégﬂ '?%‘?@i radi oi sotope. 25 52. The anti body protein of

cl ai m51, erel n sail sotope is 1251 53. A pharnaceuti cal

CONpPOSi #2 OTheCadkibadyhridgeim Bf At bRl BE S 4RCHREBINNGidLAdiIBRYoPE S £B-kiRingD
1 to 45 and_a pharmaceutically acceptable carrier or excipient. 54.
Phar maceutr?@lalsowﬁposi tion according to claimb53, wherein the anti body

pr ot ei n 44 onj ted . to adi i sot ope accordi.ng to.an e.of clainms 39
Do 41 antr Tischtdtody mrateir of ol 4 “hieaei 2 tadinitolepssis erlostrofroms thecerony)
or from aheuiistthgoft B RABAUY, BRIFEMTY ToRME ]84 BMtirapout 1 to about 10
nCi/my, preferably about 1 to abouf 5 nCi/ng, and npst preferably 2 to 6

nCi / ng 46rThe angbadynoteimof ddmei3; 0dagincsalriBRoRI854 B Rhetizih. 55.

Phar naceut+.cal ..conposit.ion according to ¢l.aim5b3 or, 54, wherein_ the anpunt
of radi g?‘a % e?nggo ARTOEHB dGCqrAng fQ @ 3??78@816’[“?5 tocﬁrﬁ%ﬁ?‘?éb? ‘E’Elb_BE)’ Bppeited
to a patiepgg sb&iﬂ@@cﬁ@% of Fonft o @, Pio aftfit T th@PmaS8r HERAITREBY {CRlout 14
conposi tion_accordin o any one of clainms 53 to %’5, wher el n the anpunt of
s radi ol abelireg anewg’ébdgbdun lithebpitalOnmCemgj peferatdypbsittli wrboot HenGimd isd t o

one-of "ol MR PRy 240 STiCYRBRT SgRAGITg one or more radi oprofectant
sel ect el f@nad: BB HESBInOiccBRfY B Gn®hd of A8RksST o 3% nahQaMGHI G A% & is
erythrorbic acid, p-am nobenzoic acid, 4-hydroxybenzoic acid, nicotinic
aci d, ni cdabiehedri de, 2-
47. The antibody protein of claim 46, wherein said label is a detectable marker.
2 48. The antibody protein of claim 47, wherein the detectable marker is a detectable marker
selected from the group consisting of enzymes, dyes, radioisotopes, digoxygenin, and biotin.
49. An antibody prptein according to any one of claims 1 to 37 conjugated to an imageable agent.
50. The antibody protein of claim 49, wherein the imageable agent is a radioisotope.
51. The antibody protein of claim 50, wherein said radioisotope is a y-emitting radioisotope.
25 52. The antibody protein of claim 51, wherein said radioisotope is *°I.
53. A pharmaceutical composition containing an antibody protein according to any one of claims
1 to 45 and a pharmaceutically acceptable carrier or excipient. |
54. Pharmaceutical composition according to claim 53, wherein the antibody protein is conjugated
to a radioisotope according to any one of claims 39 to 44 and has specific activity of from
30 about 0.5 to about 15 mCi/mg, or from about 0.5 to about 14 mCi/mg, preferably about 1 to

about 10 mCi/mg, preferably about 1 to about 5 mCi/mg, and most preferably 2 to 6 mCi/mg
or 1 to 3 mCi/mg.



10 5-di hydroxy-1, 4- benzenedi sul foni c acid, povidone, inositol, and/or
citrate. 58. Pharnmaceutical conposition according to any one of clains 53
to 57, wwoaRm4shme radi oprotectant is ascorbic acid. 59. PER@PoHeR6t i cal
conposition according to any one of clhains 53 to 58, wherein said antibody
protein conprises an anti body nol ecul e selected fromthe group of antibody

nol ecul >l @l 2 10 : , , e 128 32, 33 6.
| i nked ? g' Pl}ff gﬂ%@ﬁﬁ%ﬁ%@%{?%oé cé&gﬁzt%f clljr hse3 r20§.05(§' nﬁ“rhrerge?‘h‘é‘e taﬁlé’upgﬁar(%lf)%‘g%l&dant
ascor bi ¢ amititlody6i. thd Jskarpibcausicalrdontpasiyiof tObEhppliag Q@&?iaﬂ&tﬁ@l@mo, 80£4®150 or

claims 1 t6o 45.in the manufacture of a nedicanment for treatnent of cancer.
61. Use of OLmCHmL i body protein according to claim60 wherein said cancer is

| ect edf : L&t f col t -smal |, cel |
g, canshighddfticst QolbOuRor 80SHAM, Mol oA 35 16350 Rhirsiiole pupiST
cancer, bIIadidﬁbeltaarmﬁibod@@rn@H@ghdrﬁlaﬁaiﬁ@ﬁrc@ﬂ%sﬁi@hat%tl@é bfplRANGe Datidk ik B9

brain. 62. Use,of an antibody protein according to any one of clhains 60 or

61, whereiBCife anti body protein is conjugated to a radi oi sotope accordi ng

005 1o Sbm&e b emrodict aBROR w5 EGT dlnht S350 o MRS cramaray
Drefer abl y o o o o scl el SO thy pROp L adockBlo AR bertof abld Bodu B a1
accor di ng Spthedrbic arid 2p-awinobenzoie teid, Aivbdnoxybenzoimiaad, afettinedcid midobinayide 2t he
B R0 60 RN R iie AOR. Asiitob® bRl 4606k Pt 1 o of aim 62,
Conost 1 o o e e e B O o oo qp aerein the

PCT/ EP02/ 08digproteptedt Fscavbictasi. of cancer treatnent, wherein an antibody
protein ordina.to any one of cl.ai 1 to 45.is _adm njstered qQnce to
sever al 5?:\15\}1 gé?cggté%?f:%%(%t&ﬂ?a‘fccf’ 1%§Ear{yhcg}eeq§fc?a1@aisg taré}% Bewieip sad éntipody
sel ect i velptoRinneingreCoH AMBbodemblete stlbRA fFoth life gﬁﬁl t e kBB ERA BRI fos ANt
linked to the antibody protei'n and the therapeuti sgccess I'S nonitored. s
66. The melaios 8010,cI8a2kh B5 25nA8y 29,132 BY 360,ABlinked o t'{RtenimelrMMAG-1 GABAhe

cancers. By BaeEORRths IR el Rt atieitaiter | ovartan cancers, | ung
(t:) ?gicﬁ,r $60.TRMIR £BBSHS ProtfRREER L o GRPORE Bf AT LEHUA e LANECHSTe OF ot NE
medicament for treatment of cancer.
61. Use of an antibody protein according to claim 60 wherein said cancer is selected from the
20 group consisting of colorectal cancer, non-small cell lung cancer, breast cancer, head and neck
cancer, ovarian cancer, lung cancer, bladder cancer, pancreatic cancer and metastatic cancers
of the brain.
62. Use of an antibody protein according to any one of claims 60 or 61, wherein the antibody
protein is conjugated to a radioisotope according to any one of claims 39 to 44 and has
25 specific activity of from about 0.5 to about 15 mCi/mg, or from about 0.5 to about 14
mCi/mg, preferably about 1 to about 10 mCi/mg, preferably about 1 to about 5 mCi/mg, and
most preferably 2 to 6 mCi/mg or 1 to 3 mCi/mg.
63. Use of an antibody protein according to claim 62, wherein the amount of radiolabelled
antibody in the pharmaceutical composition to be applied to a patient is 10, 20, 30, 40, 50 or
3 60 mCi/m’,
64. Use of an antibody protein according to claim 62, wherein the amount of radiolabelled

antibody in the pharmaceutical composition to be applied to a patient is 50 mCi/m?.



67. Nucleic acid, characterised in that it codes for an anti body protein
according to one of clains 10 1 to 37. 68. Reconbi nant DNA vector,

char act erwead/o9487¢ hat it contains a nucleic acid accordi n@Cr®EPot/ei4nT 67.
69. Reconbi nant DNA vector accordingesto claim68, characterized in that it
i s an expression vector. Is 70. Reconbinant DNA vector according to claim

68 or 9 in.t Jqt ector, pAD- a functjona

deri va6?| ve l?ﬁier egﬁ Eér?‘%gt%d |nr311}elm %f\lé (f}' 8% tﬁgany@ng @H@S LFO
cl ai s 685 ivadhfinistehalr et € se&efh] kithel bdhn inHWh@Jal M%E@fhe%%ld\@tltlb% @rotem
deri vatlve thereof. 72. Host, characterised in that it contains a ctor

accor di néf @@Valﬁyblwﬁetmﬁﬂ'ﬂﬂa@ ndesgRYs dumar cellsovig 3he Hisgpeatic agetit iked tol the m
72, char | se at a eukaryoti.c host cell. 74. Host according
to claimn S‘%%)%g p’?ogemc?ﬁéﬂbe tp%rlaP%%l& sPﬁcetsWe?gm?nt‘t Of%- a mammalian cell. 75. Host
acGor deNThé AnéiRyd QPRI 65, A iEreif 2nt Quidtdr i hafuafel @blesitd fdh ttﬂé‘t rl er gtofly B BHK,

CHO or COS cell. 76. Hosf according to claim 72, characterlse
is a bac@@rSIS@pg@é@olos@ta? Zanddes tnogesowlldicH Jung caricerisbreast aah@ars;dteadla,ﬁédlebkl

that it is a prokaryotic host cell. Zngd Process for%{%re aring an anti hody
protei n SEEEF dTREH FAUF O 6301, §¢ CRc8TP, PangrehtiGctanrers cndi metapiatic  t
conpri segarcBR dfehd aNg Ssteps: a host according to one of clainms 72 to 77
is cultivated under conditions in which said anti body protein is expressed
by saitd. Nosleicosid, charaderisai dn that itowdys foreneintibidy frstelnadceckdin2otoiche dProi@s s
accord| n? §7cl aim 78, characterised in that said host is a mammal i an cell,
préferab §7 CHO or COS cell. 80. Process according to claim78 or 79,

char agfgerbssifbihdht DNA ve@be dﬁ@l%[cteﬁ%d inl tﬁathP cB §fa%kfég Rd g'ccoh&’i‘fl?% Pcl afifm ds

whi ch cagry the expression units for th t or the heavy c
7

69. Recombinant DNA vector according to claim 68, characterized in that it is an expression
vector.
15 10. Recombinant DNA vector according to claim 68 or 69, characterized in that it is vector pAD-
CMYV or a functional derivative thereof,
71. Recombinant DNA vector according to any one of claims 68 to 70, characterized in that it is
vector NSKG1Val or a derivative thereof.
72. Host, characterised in that it contains a vector according to any one of claims 68 to 71.
20 73. Host according to claim 72, characterised in that it is a eukaryotic host cell.
74. Host according‘ to claim 72 or 73, characterised in that it is a mammalian cell.
75. Host according to any one of claims 72 to 74, characterised in that it is a BHK, CHO or COS
cell.
76. Host according to claim 72, characterised in that it is a bacteriophage.
s 77. Host according to claim 72, characterised in that it is a prokaryotic host cell.
78. Process for preparing an antibody protein according to any one of claims 1 to 37,
characterized in that it comprises the following steps: a host according to one of claims 72 to
77 is cultivated under conditions in which said antibody protein is expressed by said host cell
and said antibody protein is isolated.
s 79. Process according to claim 78, characterised in that said host is a mammalian cell, preferably a
CHO or COS cell.
80. Process according to claim 78 or 79, characterised in that said host cell is co-transfected with

two plasmids which carry the expression units for the light or the heavy chain,



