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Process for the diagnosié and treatnent of
squanous cel | carci nonmas The invention relates to processes

for the diagnosis and therapy of squampus cell 10 carcinomas which are
based ©n the ex I’eSSI on of the variable exon v6 of the CD44 gene,

agents f orSQ cesses and the use thereof. It has
recently been shovvn that the expressi on of variants of the surface
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including epithelial cells, cefifthoussgellicaeciuommasints of CD44 (CD44v)
are expressed only in a subgroup of epithelial cells. The CD44- i soforns are
20 produced by alternative splicing in such a way that the sequences of
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(Koopman efCIM4v) afdSpressed only in a subgroup of epithelial cells. The CD44-1soforms are :
20 produced by alternative splicing in such a way that the sequences of 10 exons (v1-v10) in
CD44s are excised completely, but may occur in different combinations in the larger
variants (Scréaton et al., 1992; Heider et al., 1993; Hofmann et al.; 1991). The variants
differ in that different amino acid sequences are inserted at a specific site of the
extracellular part of the protein. Such variants can be detected in different human tumour
25  cells and in human tumour tissue. Thus, the expression of CD44-variants in the course of
colorectal carcinogenesis has recently been investigated (Heider et al., 1993). There is no
expression of CD44-variants in normal human colon epithelium and only slight expression
can be detected in the proliferating cells of the cavities. At later stages of the tumour
progression, e.g. in adenocarcinomas, all malignant degenerations express variants of
30 CD44. Moreover, the expression of CD44-splice variants has recently been demonstrated
in activated lymphocytes and in non-Hodgkin's lymphomas (Koopman et al., 1993).

Various approaches have been adopted for making use of the differential expression
of variant exons of the CD44-gene in tumours and normal tissue for diagnostic and
35 therapeutic purposes (WO 94/02633, WO 94/12631, WO 95/00658, WO 95/00851,
EP 0531300).

The expression of variant CD44-molecules in squamous cell carcinomas has also
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under . corresponding specificity are particularly suitable as vehicles for selectively reaching

squamous cell carcinomas in vivo.

20  The preferred processes are those characterised in that an antibody molecule is used
which recognises the amino acid sequence QWFGNRWHEGYRQT, more preferably the
amino acid sequence WFGNRWHEGYR. The monoclonal antibody BIWA-1 (clone
VFF-18) secreted by a hybridoma cell line which was deposited on 7.6.1994 under
Accession No. DSM ACC2174 at the DSM-Deutsche Sammlung fhr Mikroorganismen und

25 Zellkulturen GmbH, Mascheroder Weg 1b, D-38124 Braunschweig, Germany (WO
95/33771), and derivatives of this antibody, are particularly preferred.

Qther aspects of the present invention are the use of antibody molepuies of this kind
in the processes according to the invention and agents for carrying out these processes.

30
The nucleic and amino acid sequence of the variant exon v6 of the CD44-gene is
known (Screaton et al., 1992, Télg et al., 1993). The existence of degenerate or allelic
variants is of no significance to the implementation of the invention; such variants are
therefore expressly included.
35

The sequence of exon v6 of the human CD44-gene is:
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1989). For
may be carried out according to methods known per se (Catty, 1989). For example, a

15  peptide of this sequence may be prepared synthetically and used as an antigen in an
immunisation procedure. Another method is to prepare a fusion protein which contains the
desired amino acid sequence, by integrating a nucleic acid (which may be prepared _
synthetically or, for example, by polymerase chain reaction (PCR) from a suitable probe)
which codes for this sequence into an expression vector and expressing the fusion protein -

20  in ahost organism. The fusion protein, optionally purified, can then be used as an antigen
in an immunisation procedure and insert-specific antibodies or, in the case of monoclonal
antibodies, hybridomas which express insert-specific antibodies can then be selected by
suitable methods. Processes of this kind are known in the art. Heider ef al. (1993, f996a)
and Koopman et al. (1993) describe the preparation of antlbodles against variant ep1topes

25 of CD44.

However, for the process abcording to the invention, it is also possible to use other
antibody molecules, which are derived from poly- or monoclonal antibodies, e.g. Fab- or
F(ab"),-fragments of immunoglobulins, single-chain antibodies (scFv) prepared by the

30  recombinant method, chimeric or humanised antibodies and other molecules which bind
specifically to epitopes coded by exon v6. Fab- or F(ab'),-fragments or other fragments
* may be produced, for example, from the complete immﬁnoglobulin of the antibody
BIWA-1 (VFF-18) or other antibodies (Kreitman ef al., 1993). The skilled person is also in
a position to produce recombinant v6-specific antibody molecules. In particular, after -
35  analysing the amino acid sequence of the antibody BIWA-1 (VFF-18) and/or using the
hybridoma cell line which produces this antibody, particularly the genetic information
contained therein, he can produce recombinant antibody molecules having the same
idiotype as BIWA-1 (VFF-18), i.e. antibody molecules which have the same amino acid
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molecules, fragments thereof or recombinant antibody molecules with the same idiotype,
may be linked for exainple with radioactive isotopes such as 1251, 13 11,_ 111y, 99mTc or

25 radioactive compounds (Larson et al., 1991; Thomas et al., 1989; Srivastava, 1988),
enzymes such as peroxidase or alkaline phosphatase (Catty and Raykundalia, 1989), with

- fluorescent dyes (Johnson, 1989) or biotin molecules (Guesdon et al., 1979). For

therapeutic purposes v6-specific antibody molecules, preferably, BIWA-1(VFF-18)-
antibody molecules or VFF-18-derived antibody molecules, e.g. fragments thereof or

30 recombinant antibody molecules with the same idiotype, may be linked to radioisotopes
such as 90Y, 13 lI, 186Re, 188Re, _153Sm, 67Cu, 212p;i 213§ 17714 (Quadri et al.,
1993; Lenhard et al., 1985, Vriesendorp et al., 1991; Wilbur ef al., 1989, Maraveyas et al.,
19954, Jurcic et Scheinberg, 1994), toxins (Vitetta et al., 1991; Vitetta ef Thorpe, 1991;
Kreitman et al., 1993; Theuer et al., 1993), cytostatics (Schrappe ef al., 1992), prodrugs

35 (Wang et al., 1992; Senter ef al., 1989), photoactivatable substances (Hemming ef al.,
1993), an antibody molecule with a different specificity or radioactive compounds. The
antibody molecule may also be linked to a cytokine or some other immunomodulatory
polypeptide, e.g. with tumour necrosis factor, lymphotoxin (Reisfeld et al., 1996) or
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5 25 for example, there are numerous procedures which can be used by the skilled person as the
basis for performing the invention (Siccardi et al., 1989; Keenan et al., 1987; Perkins and '

Pimm, 1992; Colcher et al., 1987; Thompson ef al., 1984).

Data obtained by the detection and/or quantifying of the expresSioﬁ of the variant
30 CD44-epitope v6 can thus be used for diagnosis and prognosis. It may be advantageous to
combine these data with other prognostic parameters, e.g. the grade of tumour.

Antibody molecules having the specificity according to the invention, bptionally
combined with a cytotoxic agent, may advantageously be used for the treatment of
35  squamous cell carcinomas. They méy be administered systemically or topically, e.g. by
intravenous route (as a bolus or conﬁnuous infusion) or by intraperitoneal, inframuscular,
subcutaneous or other injection/infusion. Procedures for administering conjligated or non-
conjugated antibodies (be they in the form of complete immunoglobulins, fragments,
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: to 5 mg it may be given in the form of a fast intravenous bolus injection. In the case of
larger amounts of protein an infusion might be a more appropriate method of
30 administration. With monoclonal antibodies it may be necessary to mix the agent with an
excess (e.g. a tenfold molar excess) of the non-radioactive antibody before adminisﬁ'ation; '

1

in this case, it is better to administer the agent in the form of an intravenous infusion, e.g.
over 15 minutes. This can be repeated. The therapy may be combined with external -
radiation therapy. It may also be backed up by bone marrow transplantatibn, this is

35 particularly necessary when a dosage of more than 1.6 Gy is reached in the bone marrow
during therapy.



6 " reconbi nant humani sed nol ecul es or the like) are known in the art
(-Mul shine et al., 1991; ‘Larson et al., 1991; Vitetta and Thorpe, 1991;
Vitetta et al., 1991; Breitz et al., 1992, 1995; Press et al., 1989;
Weiner et al., 1989; Chatal et al., 1989;7 Sears et al., 1982). They may be
wsed therapeutically, for exanple, in the same way as the anti body 1. 1ASM
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i mmunogl obulin or a F(ab')2 fragnment thereof is |linked with 90Y (Quadri et
al., 15 1993; Vriesendorp et al., 1995), [err]l (Mar aveyas et al. . 1995a,
1995b; Juwei d dmtikpdy mp!mgles accordipg tosthe invegtion may glso by iFasyced intg the T-epll
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specific activity of 5-20 nCi/ng, preferably 10 nCi/ng. This agent can
then be adm nistered to a patient wwth an anti gen-positive tunour in a
dose of 0.1 to 1 nCi/kg of body weight, preferably 0.3 to 0.5 nCi/kg of
body weight. If the antibody nolecule is linked to [err]l, a possible
dosage plan m-ght be, for 25 exanple, 2 x 150 nC at 6 week intervals for
a specific activity of 2 nO/ng. The skilled person can determ ne the
maxi mum possi bl e dosages using nethods known per se - (Maraveyas et al .,
1995a, 1995b). Wien the total quantity of protein to be adm nistered is-2
to 5 ngit my be given in the formof a fast intravenous bolus injection.

In the case of | arger anmounts of protein an infusion mght be a nore
appropriate nethod of 30 adm nistration. Wth nonoclonal antibodies it my
. be necessary to mx the agent with an excess (e.g.- a tenfold nol ar

excess) of the non-radioactive anti body before adm nistration;



inthis case, it is better to administer the agent in the formof an
i.ntravenous i nfusion, e.g. over 15 mnutes. This can be repeated. The
t herapy nay be conbi ned with external radi ati on therapy. It nmay al so
be backed up by bone marrow transplantat8on; this is 35 particularly
Aecessary when a dosage of nore than 1.6 Gy is reached in the bone narrow

- during’therapy. 7
Anti body nol ecul es according to the invention may al so be used ex vivo to
purify CD34- positive stem and gfigexessor cell preparations
(1 mmunopurgi ng). Radi ation or chenot herapy of squanous cell carcinomas

may al so be backed up w th_aut ol ogous bqpe ow, transpl antati on. The
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monoclonal antibody BIWA-1. In both cases the reactivity of the antibody with the
membrane of the tumour cells can be observed. Original magnification 40x,
counterstaining haematoxylin.
15
Fig. 3: Comparison of antigen binding of various CD44v6-specific mAbs. The
binding of four diﬂ'erenf CD44v6-specific mAbs to humman SCC A-431-cells was measured
in a cell ELISA. MAb BIWA-1 shows a higher affinity for the tumour cells than the other
mADbs. : '
20
Fig. 4: Refined epitope mapping of the mAb BIWA-1. The binding of BIWA-1 to
various overlapping synthetic peptides which span the amino acids 1 8-32 of the CD44v6-
coded region was measured by competitive ELISA. The minimum binding sequence
(peptide v6 (19-29)) is underlined.
‘Fig. 5: Biodistribution of '*’I-BIWA-1 in A-431 xenotransplanted nude mice. The
accumulation of the antibody is given as % ID/g (mean + SEM) at 4, 24, 48, 120 and 168

hours post injection.



Fig. 1 Det er mi ni ng the epitope specificity of BIWA-1 by binding to
synthetic 5 peptides derivedfromthe hunman CD44v6 sequence. The

correspondi ng peptide fromrat CD44v6 was tested with the anti body

1. 1ASM.. Binding was determned in an ELI%A in whi ch the peptides were
i*mobi | i sed on mcrotitre plates (cf. Heider et al., 1996b, Fig. 2).

-2 no Binding, +/-: slight binding, pkamiidsONg bi ndi ng. 10 Fig. 2:

| mmunohi st ochem cal anal ysis of a squanous cell carcinoma of the |arynx

(a) and a liver netastasis of a carcinoma of the oesophagus (b) with the
CD44v6- spegighinple 1: Exp¥ession 61 eD4496 idafianituéirell catdindipah cases the
reactivity of the antibody with the menbrane of the tunour cells can
be observed. Oiginal magnification 40x, count er st ai ni ng haemat oxyl i n.
15 5 Tissue Fig. 3: Conparison of antigen binding of various
CD44v6-speci fic mAbs. The bi ndi ng of four different CD44v6-specific
mAbs to human SCC A-43 1-cells was neasured in a cell ELISA MAb
BIWA-1 shows a Witgtadof 126 cases of pasaffintembedded fumour sampleswenerpaalyseser

MAbS. 20 jmmunohistocheniBally*with@e ARE BIW A-QREBloRB WFFOLR) For dxpRessiol oBlC4l6. The
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given as % 1D/ g (mean [err] SEM at 4, 24, 48, 120 and 168 - hours post
i nj ection. Antibodies 9
Exanples . _

15 The total variant region of the HPKII type of CD44v (Hofmann et al., 1991) was

amplified from human keratinocyte-cDNA by polymerase chain reaction (PCR). The two
PCR primers 5‘-CAGGCTGGGAGCCAAATGAAGAAAATG—3‘, positions 25-52, and
5'-TGATAAGGAACGA'I_‘TGACATTAGAGTTGGA—3 ', positions 1013-984 of the'
LCLC97-variant region as described by Hofmann et al., contained an EcoRI recognition

20  site which was used in order to clone the PCR product directly into the vector pGEX-2T
(Smith et al., 1988). The resulting construct (pGEX CD44v HPKII, v3-v10) codes for a
fusion proteir; of ~70 kD, consisting of glutathione-S-transferase from Schistosoma
japonicum and the exons v3-v10 of human CD44 (Fig. 1; Heider et al., 1993). The fusion
protein was expressed in E. coli and then subjected to affinity purification over glutathione-

25 égarose (Smith et al., 1988). .

Female Balb/c mice were intraperitoneally immunised with the affinity-purified
fusion protein according to the following plan:

30 st immunisation: 90 pg of fusion protein in complete Freund's
. adjuvant
2nd and 3rd immunisations: 50 pg of fusion protein in incomplete Freund's
adjuvant.
35 The immunisations were'given at intervals of 4 weeks. 14 days after the last

immunisation the animals were immunised on three successive days with 10 pg of fusion
protein in PBS. On the following day, the spleen cells from an animal with a high antibody
titre were fused with P3.X63-Ag8.653 mouse myeloma cells using polyethyleneglycol



Exanple 1: Expression of CD44v6 in squanous cell carcinom 5 Ti ssue
A total of 126 cases of paraffin-enbedded tumour sanples were anal ysed
i mmunohi stochemicallyy with the mAb BIWA-1 (cl one VFF-18) for expression of

CD44v6. The sanpl es included 31 cas&s of prinmary squanous cell

. earcinomas (15 cases larynx, 16 10 cases skin), 91 cases of | ynph naode
net ast ases r cavity,
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5 CAGET COCAGM AR Aereipody Bise 1 g serupt T3siectifg o the hybridom.
5' - TGATM%&%T@A&%WG&T% an ELISA i i thmtss’tpﬂﬁt &l micrdtitee plates

Fecogni ¢ | oMeBFo BRI feefp RO W DL R I0 Flonl with BRBIBARES: 00 ~O"
directly i tramsferhge. VEheyoverp (e imcnbated wqimnalrdlbmw of semg sgmplasher hybgidbmang
const ruct g.&@ﬁémg&‘l@at tgf?%éciﬁ aéiﬁﬁb@:s r&g ero:ﬁ&h%é QBnjagabgi N of ~70

kD, consi sti ng 0 one- trans er ase rom IS osonme aponi cum

and the ex@fibodies \?‘-B wngmoussdmmuneglopyliny Any hylidgmas which reactedyenly withy e

fusi ]g)nmt lu%lﬁbﬁé-slﬂﬁxﬁfe%BWé&ﬂcdrdedi Tmbmammganheodlwbmcﬂrgd to affinity
purificati er gluta e- aro

el e Bal tessigtissd i pREEHEA SomaomeftRReRlt disith prufhs fxpo pirexoh vs +v6,
affinity- pexonfv(eﬂv7 exonvas-lVdﬁ) (Kanpoian e4 ab.0V298)h gTheir inteurfobisteshemicapl an: 30

st i mmni:fe%ﬂi‘gfywastestedonhumanskinsections.go [err]g of fusion protein in
conpl ete Freund™s adj uvant

2nd and 3rd i mmuni sati ons: 50 [err]g of fusion protein in
i nconpjgte Fr eUB@WS\ 1 (VFF-18; for preparation and propertles see also WO 95/33771) bedhdivant .

35 ti d
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pol yet hyl| ev@ldshewed the strongest bm . Consequently, the epitope of BIWA-1 is wholly or

20 partly within the sequence QWFGNRWHEGYRQT of the domain coded by exon v6. -This
sequence is homologous to the binding epitope of the antibody 1.1ASML, which was used
in a therapeutic rat model and which'is specific to rat CD44v6 (Fig: 1). |

Immunohistochemistry

25 | |

Before incubation with the primary antibody, parafﬁn'sections (4 pm) in Rotihistol

(Roth, Germany) were deparaffinated 3 times for 10 minutes each time and then rehydrated .
in arising alcohol series. “The sections were briefly washed with distilled water and then
cooked in a microwave oven (Sharp Modél_R-6270) 3 times for 10 minutes each time at

30 600 Watts in 0.01 M Na-citrate buffer. After each microwave incubation the sections were
cooled for 20 minutes. After the final cooling stage the carriers were washed in PBS and
pre-incubated with normal goat serum (10% in PBS). After 3 washes in PBS the sections
were incubated with primary antibody (BIWA-1: 5 pg/ml; murine IgG (isotype-

~ corresponding negative control) 5 ug/ml in PBS/1% BSA) for 1 hour. The posiﬁve control

35  used for the staining reaction consisted of normal human skin sections, as keratinocytes
express a CD44-isoform which contains v3-v10. Endogenous peroxidases were blocked
with 0.3% H,0, in PBS, and the sections were incubated for 30 minutes with the

' biotinylated secondary antibody (anti-mouse IgG-F(ab");, DAKO Corp.). In order to



10 *  4000. The hybridoma cells were then sel ected in nmicrotitre pl at es
i.n HAT- nmedi um (Kohler and MIstein, 1975, Kearney et al., 1979).
Measurenent of the antibody titre in the serumor screening of the
hybridoma 5 supernatants were carriedllout using an ELISA. In this test,
fiirst of all mcrotitre plates were covered with fusion protein
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1. 1ASM., e in a therapeutic rat nodel and which is

specific ;"%&?{ﬁ%ﬁg&ﬁfﬁ% 1). | mrunohi st ocheni stry 25

Bef ore incubation with the primary anti body, paraffin sections (4 [err]m

in R?t isi stol y 126 ca(sE@?fquusi%ﬁsa%&m caréificmabedfameibid sridifdweretanalsed Winglthe
secti ons. wEPEHY Poftl TASRHLO] AP BN AL, TheabreStife pfiaionms oSSl | a
m crowave GDdAvE Sasobsekimdch aR-baRay tukhour samsple.oThd Majorityofthe sarohlesi e at
-exhibited expression of the antigen on 80-100% of the tumour cells and the staining was
restricted to the membrane of the tumour cells. No reaction was observed with stroma
20 tissue, lymphodytes, muscle cells or endothelium. ' '

In order to quantify the expression of CD44v6-molecules on these tumour cells, )
-sections of normal human skin were stained parallel to the tumour sections. Normal skin
keratinocytes express high levels of CD44-isoforms and are among the strongest expressors
25  of CD44v6 of the normal cells which have been described hitherto. Consequently, -
keratinocyte staining was used as the reference and classified as "strong" (+++) in our
system of evaluation. In the majority of the tumour samples examined, the staining of the
tumour cells was comparable with or even greater than the staining of the skin
keratinocytes, with only a few cases showing weak tumour staining (3 cases of lymph node
30 metastasis) or modérate tumour staining (2 primary carcinom_aé, 10 metastases). The
staining reaction was very homogeneous within a given tumour section, with the majority
of tumour cells in the section having the same stain intensity. No significant differences
were observed in the CD44v6-expression pattern between the primary tumours and
metastases. A detailed summary of the results is shown in Table 1 with the Examples
35  shown in Fig. 2. | '



30 600 Watts in 0.01 MNa-citrate buffer. After each nicrowave incubation

t.he sections were ‘cooled for 20 mnutes. After the final cooling stage
the carriers were washed in PBS and re-incubated with normal goat
serum (10%in PBS). After 3 washes in PB¥ the sections wer e i ncubat ed
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| 8191 | 88 | Primary Skin A

8354 | 88 Primary Skin | ++50%

11963 | 88  Primay | Skin |+

5590 |90 Primary. Skin | +H/++H

530 |92 Primary ' Skin | +++

2583 | 94 : Primary - Skin +++

11337 |94 | Primary Skin | +++

10901 | 95 | Primary Skin +H+




sections of normal human skin were stained parallel to the tunour sections.
Nor mal skin kerati nocytes express high |evels of CD44-isoforns and are
- anpbng the strongest expressors 25 of CD44v6 of the normal cells which

have been descri bed hitherto.

Consequent | 13,

kerati nocyte staining was

used as the reference and classified as "strong"” (+++) in our system
of eval vatifort5577 95hg ) qr it YPrivharyhe tunour| sargkies exass ned, the §tai ning
of the t-unogr —cgHswWas conpar abt e Wty or —Everr greater titarmtte
st ai ni.ng of| k1744418 ker RIim@¥yt es, witlh or¥kina flelttases showing weak
tumour st ai gses qf | h_node 30 rret .asi §), or noder at e |t unour
st ai ni ng (dnfn@gzpsgﬁcrar Ci ﬁnrm w B staining reaction
was very hqragggngays (vi t hi mﬁiﬂiﬁﬁﬂﬁlﬁdﬁ%is gect Latpnx W {t-h/ihe NBj orlny
of tunour eH-s—tr—tHe—seqton ||aV|—rrgT||c sqgne—starmrmtenstty- 3
si gni fi cant| 4688f dr¥hqds Lymmplynodeissatastasis ijn tbasyiBD44v6- expr essi on|[pattern
bet ween t hgq Q[r.1, mgr tum)ur astase A detla) | ed summary|of the
results is %iﬁzn 2v9 Table ;?k}pagﬁ(;negs glgary%o Cn Fig., 2.
12 Table 1 lﬁéﬁr ijon of L%v&db%m{pus CEdrymfaricipomas  Sanplje
Type of turpst - BAA— :
Reactivity 27469’ D0 §6 Lymph node Baetastasis Larynx | Hdar ynx ++4* 4687
90 i marfy _ rarynx + 8372 90 .
Primary 36942 | 90 Lar yr %mphmdei‘ﬁ“g”%ﬁ rimry
Lar ynx +44; 2 90 tés% Lar ynx +1+
seovs oo |49 PO 1 mph node métdRlsY | Larymx |+ 9LV e
Primry 51336 | 90 |Laryr] >Lymph-lnlodeiﬂetﬁﬁs1s91 Larynx ++Pri mary
Larynx ++4 o0Z14 9T Primery Tarymnx 1 61733
91 41108({; Harly Lymph node metasiasis |+ Laryno g +igp
Pri mar Lar ynx 2 Pri mar
_Larynxy + +51383'C?’} gly Lymp-h Odg%%r%\/ Larynx +—Hi ar ¥n¥ +4+
- 160416 | 91 Lymph node metastas1$ Larynx | +++
161734 | 91 Lymph node metastasis Larynx | +++
1318 192 |1 Lymph node metastasis Larynx | H+
1318 |92 | I Lymph node metastasis Larynx | +++
1318 (92 |HOI | Lymph node metastasis Larynx | +H++
1318 |92 | IV Lymph node metastasis ‘Larynx -+
2863 |92 |I Lymph node metastasis Larynx - | +++
2863 |92 | II Lymph node metastasis Larynx -+
5745 (92 |1 Lymph node metastasis Larynx | +++
5745 |92 | I Lymph node metastasis Larynx | +++
8969 (92 (I | Lymph node metastasis Larynx | ++
8969 192 | 1T Lymph node metastasis Larynx | +++
8969 |92 {II | Lymph node metastasis Larynx | ++
8969 |92 |IV | Lymph node metastasis Larynx | +++
8962 |92 |2/1 | Lymphnode metastasis Larynx | +++
8969 |92 |2/ | Lymph node metastasis Larynx | +++
8969 | 92 | 2/I1 | Lymph node metastasis Larynx | ++
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10 19 cases of kidney cell carcinomas (12 cases of clear_.cell, 5 cases of chromophilic,

1 case of chromophobic, 1 oncocytoma), 16 primary adenocarcinomas of the prostate and
19 cases of lymph node metastases of prostate carcinoma, and 30 cases of liver metastases
of colon carcinomas were analysed. :

15 Antibody
BIWA-1 (see Example D).

Immunohistochemistry
20 | ,
For method see Example 1.

In contrast to the squamous cell carcinomas, no or only focal expression of

CD44v6-isoforms could be detected in the majority of the kidney cell and prostate

25  carcinomas investigated. In the case of a more than focal expression in the prostaie
carcinomas the staining was predominantly diffusely cytoplésmid and weak or
heterogeneous, compared with the staining of normal prostate epithelium. In 50% of the
liver metastases of colon carcinomas investigated, a more than focal expression of CD44v6
isoforms was detected. The staining in the majority of cases was faint to moderate, but

30 = generally fewer than 100% of the tumour cells in a sample showed any staining with
BIWA-1. The results are summarised in Table 2. -
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Example 3: Characterisation of CD44v6-specific antibodies

Cell line _

10 The buman SCC cell line A-431 (spontaneous epidermoid carcinoma of the vulva)
was obtained from the American Type Culture Collection (Rockwell MD) and cultured in

- accordance with the manufacturer's instructions. The surface expression of CD44v6-

containing isoforms was determined by FACS analysis, using an FITC-linked mAb
BIWA-1.

15 | .
Analysis of the kinetic constants -

The affinity and kinetics of the x_nom-)clonal antibody CD44vé6-interaction was

determined by Surface Plasmon Resonancé (SPR), using a BIAcore 2000 system

20  (Pharmacia Biocensor). A glutathione-S-transferase-CD44-fusion protein which contained
the region coded by the exons v3-v10 (GST/CD44 v3-v10) was immobilised on a CM5
Sensor Chip, the amine coupling method being carried out in accordance with the
manufacturer's instructions. Antibodies in various concentrations (8-132 nM) in HBS
(10 mM HEPES pH 7.4, 150 mM sodium chloride, 3.4 mM EDTA, 0.05% BIA core

25 surfactant P20) was injected over the antigen-specific surface at a flow rate of 5 pl/min.
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het er ogenedScfiware/Yasiod 2.t h t he stal ni ng of normal prostate epithelium In
50% of the liver met astases of colon carcinomas investigated, a nore
than focal expression of CD44v i sof orns was detected. The staining in
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100% of thesﬁeéﬂié‘iﬁAB@NFM WFF7$BBIA-P3 ﬁ@@‘l‘ﬂ@&ﬂ'ﬂ&s&tﬁi‘ Rbiligdvh,iNK.)). KitlndA 1.

Ig er Pfs ults and affinit rrI:roanrslca%’ces otJ tﬂe vanous antlbodles were determined in two independent

10 expenments Table 3 shows the values of the association rates (k,), dissociation rates (kq)
and dissociation constants (Kq) for the 4 mAbs. All the mAbs showed similar k, and kg,
with the exception of BBA-13, which has a 3-times lower k, and VFF7, whieh has a
significantly higher dissociation rate (factor 5) compared with the other mAbs. This results -
in a lower binding affinity for VFF7 and BBA-13 compared with VFF4 and BIWA-1.

15  BIWA-1 shows the lowest Kg of all the antibodies investigated.

Table 3: Kinetic and affinity constants of various CD44v6-speciﬁc mAbs

Antibody k, (Ms) k(™) Ka (M)
VFF4 L1x10° 26x10° 2.4x10™
| veE? 1.1x10° 12x 10" 1.1x10%
BIWA-1 1.3x10° 22x10° 1.7x101°
BBA-13 3.7x10* 123x10° 6.2x 1070

. 20
' Analysis of the antibody-protein interaction using ELISA.

CD44v6 expressing A-431 cells were cultivated in 96-well plates (Falcon Microtest

11, Becton Dickinson, Lincoln Park, NJ) in numbers of 5 x 10* per well in RPMI 1640 with
25 10% foetal calf serum overnight at 37°C. After washing with PBS/0.05% Tween 20 the

cells were fixed for 1 minute with ice cold ethanol, followed by a washing step. Incubation -

with the primary antibodies (VEF4, VFF7, BIWA-1, BBA-13,'1 ng/ml to 600 ng/ml, in

each case in assay buffer: PBS/0.5% BSA/0.05% Tween 20) was carried out for 1 hour at

ambient temperature and followed by 3 washing steps. The secondary antibody used was a
30 rabbit-antimouse-IgG horseradish peroxidase-conjugated antibody (DAKO Corporation,



Tabl e 2: Expression of CD44v6 in prostate adenocarcinomas, kidney cell
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CD44v6-speg tﬁ‘%’% ant i bodi es Cell line 10 The human SCC

cell |ine ASA%YL (spont aneous epi dernmoid carci nona. of the vul va) was
obt ai nesl fromthe Anmerican Type Culture Collection (Rockwell MD) and

| t di . - e ons. Th
g 3 rf ;(r:g e;< A ress Fﬁ%? %@gﬁ%&%ﬁﬁ\&d@}ﬁ%?ﬁ%ﬂ? g%?‘(?)ordlrf% %&gg&&gﬂérﬁ rl%?' n eg by
FACS anal y &Dé?ora gnalysig arepefiected intheir intgsaction with the tumoursells, with\BEWsl s of

t he ki neti gleady SiicwWihg the highest binding afffliy. af finity and ‘kinetics of the
nmonocl onal ant1 body 4vb-i nteracti-on was determ ned by Surface
Pl asnmon Resonance (SPR), using a Bl Acore 2000 system 20 (Pharnmaci a

Bi ocensor). A gThe atdieinnlenfairt which fiscmied bEikICD44-cron pé comsists 0¥ Scdminont ai ned
acids (Figure 4). In order to define more accurately the epitope which is recognised by

BIWA-1, a series of synthetic peptides were used in ELISA assays. Preliminary
experiments showed binding to a centrally located 14-mer (amino acid groﬁps 18-31;
Figure 4; cf. also Figure 1) but not to peptides outside this region. A second series of

15  peptides were therefore synthesised and tested in competitive ELISAs (Figure 4). The
results show that the peptide 19-29 (WFGNRWHEGYR) represents the minimum structure
required for high affinity binding. Elimination of the C-terminal arginine groups resulted '
in a more than 100 times weaker bihding. '

20 Example 4: Biodistribution of radio-iodinated CD44v6-antibodies in xenotransplant-
carrying nude mice '

A-431-Xenotransplant model

25 8 week old female BALB/c nu/nu nude mice (B & K Universal, Renton, WA) were _ .
subcutaneously injected in the left-hand median line with 5 x 10° cultivated A-431 cells
(human epidermoid carcinoma of the vulva). Xenotransplanted animals carrying A-431
tumours were used for biodistribution experiments within two weeks (weight of tumours:
40-50 mg). a

30
Radio-iodination of BIWA-1

Protein G-puriﬁed mAb BIWA-1 (murine IgG1) was coupled to streptavidin, using
the heterobifunctional crosslinker succinimidyl 4-(N-maleimido-methyl)cyclohexane-1-

35 carboxylate. Streptavidin-lysyl groups were linked to reduced antibody-cysteinyl groups
produced by preliminary treatment of the antibody with dithiothreitol. The 1:1 conjugates
obtained (> 90%) were further purified by ion exchange chromatography. For
biodistribution experiments, BIWA-1/SA was labelled via primary amines of lysine with
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dose per gram of tissue was calculated . ID/g).

Preliminary experiments had shown that BIWA-1 did not cross-react with murine _
20 CD44v6-antigen. Table 4 and Figure 5 show the absorption of radioactivity in tumours and
 normal tissue. Iodinated BIWA-1 showed a rapid tumour absorption (7.6% injected dose/g

at 4 hours post-injection) which increased to more than 18% ID/g after 48 hours and then
remained constant for up to 120 hours. Seven days post-m_]ectlon (168 hours) the tumour
still contained 15.3% ID/g of tissue. Tumour:tissue ratios were calculated for individual

25  times and these are shown in Table 4. At 24 hours post-injection-the tumour:blood ratio
was 0.48 and increased to 3.16 on day 7. The uptake in normal tissue was low and most
probably caused by blood-pool background in the tissue biopsies. Selective in vivo
targeting of human SCC-xenotransplants in nude mice with '*’I-labelled BIWA-1 shows
that this monoclonal antibody has a high potential as a targeting veh1c1e for diagnostic and

30 therapeutic use in SCC patients.
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Example 5: Different expression of CD44v6 in a large number of human tumours

In a wider investigation, a total of 544 tumour samples were examined
immunohistochemically with the monoclonal antibody BIWA 1 (clone VFF-18) for the
expression of CD44v6. The samples were either.embedded in paraffin or frozen in liquid
nitrogen immediately after surgical removal and stored at -70°C until required. The
following tumours were analysed: basalioma (n=16), adenocarcinoma (AC) of the breast
(n=55), AC of the colon (n=83), squamous cell carcinomas (SCC) of the head and neck
(n=125), lung carcinomas (n=120), prostate AC (n=34), kidney cell carcinomas (n=27),
SCC of the skin (n=15) and AC of the stomach (n=69). The tissues were obtained by
routine surgery or biopsy and normal tissue was obtained to accompany the tumour
samples. The immunohistochemical investigations were carried out as in Example 1.

10

15

Table 5 shows a summary of the immunohistochemical analysis of 397 different

20  types of tumour with the mAb BIWA 1.
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SCLC: small cell lung cancer; SCC: squamous cell carcinoma
5 In small cell lung cancers, renal cell carcinomas and AC of the prostate, no or only
little reactivity was observed. All the other types of tumour investigated expressed
CD44v6-containing isoforms to varying degrees. The majority of the AC of the breast
investigated showed reactivity with BIWA 1, and the SCC tested (larynx lung and '
oesophagus) expressed CD44b6 in 100% of all cases.
10

185 additional cases of SCC of various types and classification were investigated
for their reactivity with BIWA 1. These included 67 cases of primary SCC (larynx, n=15;
oral cavity, n=16; oropharynx, n=3; skin, n=15), 77 samples of lymph node metastases
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Expression of CD44v6 containing isoforms was found in all but three tumour
10 samples (one case of larynx, 2 cases of lung). The majority of the samples showed
" expression of the antigen on 80 to 100% of the tumour cells-within a single section, the
staining being concentrated chiefly on the membrane of the tumour cells. The most
homogeneous staining pattern was found in carcinomas of the larynx, oesphagus and
hypopharynx, with the majority of tumour cells in the section having the same intensity of
15  staining.
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- Gln Trp Phe Gly Asn Arg Trp His Glu Gly Tyr.Arg Gln Thr
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(2) DATA RELATING TO SEQ ID NO: 4:

(1) SEQUENéE CHARACTERISTICS:_
(A) LENGTH: 27 base pairs
(B) NATURE: Nucleotide
(C) STRAND FORM: single strand
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(ii) NATURE OF THE MOLECULE: other nucleic acid
(A) DESCRIPTION: /desc = "PCR primer"
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activation of gl ucuroni de prodrugs by anti body-targeted enzyne

conj ugates for cancer therapy. Cancer Res. 52: 4484-4491 (1992). 20
Weiner L M O Dwer J, Kitson J, Conmis R/L, Frankel A E, Bauer R J, Kopnrad
M S, G oves E S. Phase |I evaluation of an anti-breast carcinom

nonocl onal qidyi peit, I2EOFRON INFORMxmmduguﬂu ricin A chain immunoconj ugate.

Cancer Res. 49: 4062 4067 b S., Hadley, S W,
Hyl ari des, M D., E&] [}M%Sﬁ%rl\ggbﬁA gan, Y A C., Reno,

J.M, Fritzberg, (&)Rpm gy 08-pEciad R rad| oi odi nati ng agent to

| abel nmonocl onal anti bodi es for_radiotherapy of cancer. J Nucl. Med
30: 216-226(@QQ§QﬁLICATION\NNEQﬁMA?§QN¥}iffith, A. D., Hawkins, R E
Hoogenboom H. R (HyekigtayMeN tmﬂimbmﬁolgsﬂmeow.sqol ay technol ogy. Ann.
Rev. | nmmunol. 12, (433 455 1994

32 I) FILIN R199G (1) GENERAL DATA:
(1) APPLI CANT: (A) NAME: Boehringer |ngel heimlnternational GrbH
(B) STREET: Rheinstrasse C) TOM: I ngel heim (E)
COUNTRY: Géﬁ#dnﬁEQUENCE DE%qﬁlﬁiiﬁéIIi§Q5§%@K“ 4:

CAGGCTGGGA GCCAAATGAA GAARATG 27

(2) DATA RELATING TO SEQ ID NO: 5:

(i) SEQUENCE CHARACTERISTICS:
. (A) LENGTH: 30 base pairs
(B) NATUREQ Nucleotide
(C) STRAND FORM: single strand
(D) TOPOLOGY: linear
(ii) NATURE OF THE MOLECULE: other nucleic acid -
" (A) DESCRIPTION: /desc = "PCR primer"

(x) PUBLICATION INFORMATION:
(H) DOCUMENT NUMBER: DE 195 45 472.3
(I) FILING DATE: 06-DEC-1995

(x) PUBLICATION INFORMATION:
(H) DOCUMENT NUMBER: DE 196 15 074.4
(I) FILING DATE: 17-APR-1996 '

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5:

TGATAAGGAA CGATTGACAT TAGAGTTGGA - 30



(&' TEEEPHONE: +49- (0) - 6132- 772770 (H FAX: +49-(0)-6132-774377

(A) NAME: Forschungszentrum Karl sruhe GrbH (B) STREET: Postfach
3640 - (C TOMN: Karl sruhe (E) COUNTRY: GCer nmany

(F) POSTCODE: 76021 (A) NAME Hei der, Karl-Heinz - (B)
STREET: Hervi.cusgasse 4/3/21 (C© TOM: Vienna (E)
COUNTRY?) AdRlrhi RELATING TO EEo RGSNERDE: 1120 - (A) NAME: Adol f,
Guent her (B) STREET: Stiftgasse 15-17/10 (C) TOMN:
Y’fnna (E) COUNTRY: Austria (F) POSTCODE: "1070

A) NAME: CRE?V@EQQENEE'dﬁﬂRACTERISTICS «( B) STREET: Mauerbachstr. 56/6

(© TOMN: Vienna (E). COUNTRY: Austria

33 (FP)PEENGEHE: Ll apino acids

(B) NATURE: amino acid
(C) STRAND FORM: single strand
(D) TOPOLOGY: linear

(ii) NATURE OF THE MOLECULE: peptide

(x) PUBLICATION INFORMATION:
(H) DOCUMENT NUMBER: DE 195 45 472.3
(I) FILING DATE: 06-DEC-1995

(x) PUBLICATION INFORMATION:
(H) DOCUMENT NUMBER: DE 196 15 074.4
(I) FILING DATE: 17-APR-1996

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6:
Trp Phe Gly Asn Arg Trp His Glu Gly Tyr Arg
1 5 ' . 210
(2) DATA RELATING TO SEQ ID NO: 7:
" (i) SEQUENCE CHARACTERISTICS:
(A)- LENGTH: 43 amino acids
(B) NATURE: amino acid -
(C) STRAND FORM: single strand
(D) TOPOLOGY: linear.

(ii) NATURE OF THE MOLECULE: peptide

(x) PUBLICATION INFORMATION:
(H) DOCUMENT NUMBER: DE 195 45 472.3



(A§ 'NAME: Pat zelt, Erik (B) STREET: Hans-Buchnuel | er-Gasse 8

(& TOMN: Purkersdorf (E) COUNTRY: Austria ' (F)
POSTCODE: 3002 (A) NAME: Sproll, Marlies (B) :
STREET: Schwenkgasse 3 (O TOM: Vienna (E) COUNTRY:
Austria ' (F) POSTCODE: 1120 (ii) TITLE OF THE | NVENTI ON:

Process for the di(agnesiLINandATEe a0 DECef 99guanous cel | carci nonas

NUVBER 1 COVPUTER- READABLE VERS| ON:
EIAI)I )DATA CAR&FOER§ Egﬁﬁ%%%%FORMA&I ‘(B) COMPUTER. | BM PC conpati bl e

(C) OPERATI NG SYSTEM DBCURERTVRURGER : DE 196 16Dp7$OETWARE: Patent | n

Rel ease #1.0, Ver on #1, 3%855%))_ (2) $A A RELATING TO SEQ ID NO 1:
(i) SEQUENCE CHARAETERLEEN : 17-APRFAPOPENGTH: 129 base pairs

(B) NATURE: Nucl eoti de (O STRAND FORM bot h (D)

TOPOLOGY: both
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 7:

Gln Ala Thr Pro Ser Ser Thr Thr Glu Glu Thr Ala Thr Gln Lys Glu
1 5 10 - 15

Gln Trp Phe Gly Asn Arg Trp His Glu Gly Tyr Arg Gln Thr Pro Arg
20 o 25 - 30

Glu Asp Ser His Ser Thr Thr Gly Thr Ala Ala
35 40

(2) DATA RELATING TO SEQ ID NO: 8:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 11 amino acids
(B) NATURE: amino acid
(C) STRAND FORM: single strand
(D) TOPOLOGY: linear

(ii) NATURE OF THE MOLECULE: peptide

(x) PUBLICATION INFQRMATION:
(H) DOCUMENT NUMBER: DE 195.45 472.3
(I) FILING DATE: 06-DEC-1995

(x) PUBLICATION INFORMATION:
(H) DOCUMENT NUMBER: DE 196 15 074.4
(I) FILING DATE: 17-APR-1996



(i'i) NATURE OF THE MOLECULE: Genone DNA

34 (i x) FEATURE: ' (A) NAME/ KEY: exon (B)

POSI TFON: 1. . 129 (D) OTHER DATA:/ product = " CD44"

/1 abel = v6 / not e= "Genfdhnk data base accession No. L05411"
[*citation= ([1]) (i x) FEATURE: (A) NAME/ KEY: CDS

(B) PCSITI¢N13 SERBENCE DESCRI PRUIBN:CAECOYD NECRMATI ON: _ (A
AUTHORS: Screaton, GR - Bel |, W

Jackson, DG Cornelis, FB

Gerth, sér Ser Thr Thr Glu Glu ThEZeRla ¥hr Gln Lys (B) TITLE Genoni ¢
structyre of DNA encod%ng the | ynpho- cyt%0h0n1ng receptor CD44 reveal s at
| east 12 alternativel y“spliced exons

(2) DATA RELATING TO SEQ ID NO: 9:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 10 amino acids
(B) NATURE: -amino acid
(C) STRAND FORM: single strand
(D) TOPOLOGY: linear

(ii) NATURE OF THE MOLECULE: peptide

(x) PUBLICATION INFORMATION:
(H) DOCUMENT NUMBER: DE 195 45 472.3
(I) FILING DATE: 06-DEC-1995

(x) PUBLICATION INFORMATION:
(H) DOCUMENT NUMBER: DE 196 15 074.4
(I) FILING DATE: 17-APR-1996

(x1i) SEQUENCE DESCRIPTION: SEQ ID NO: 9:
Glu Glu Thr Ala Thr Gln Lys Glu Gln Trp
1 5 ' 10
(2) DATA RELATING TO SEQ ID NO: 10:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 11 amino acids

(B) NATURE: amino acid
(C) STRAND FORM: single strand



(C) JOURNAL: Proc. Natl. Acad. Sci. U S A (D) VOLUME: 89

(F) PAGES: 12160-12164 (G DATE: Decenber-1992 (K)
| MPORTANT GROUPS IN SEQ ID NO 1: FROM 1 TO 129 (x) PUBLI CATI ON

| NFORMATL ON: - (H DOCUMENT NUMBER: DE 195 45 472.3 (1)
FI-LI NG_DATE: 06- DEC- 1995 (x) PUBLI CATI ON | NFORMATI ON: (H
DOCUMENT NUMBER DEDL960£51.60@%:41inear (1) FILING DATE: 17- APR- 1996

35 (xi) SEQUENCE DESCRI PTION: SEQ ID NO 1: TC CAG GCA ACT CCT AGT
AGT ACA ACG GAA GAA ACA CCT ACC CAG AAG 47 A@n Ala Thr Pro Ser Ser Thr
Thr u Gu {i1) AYRTTRE SFNTUESMOLECULE: peptide 5 10

15 GAA CAG TGG TTT GGC AAC AGA TGG CAT GAG GGA TAT CGC CAA ACA CCC 95 du
An Trp Phe Gy Asn Arg Trp Hs GQu Ay Tyr Arg G n Thr Pro
20 (x) PUBEPCATION INFORMATION30. AGA GAA GAC TCC CAT TCG ACA
ACA GEG ACA CCT G 129 Arg G u Asp Ser His Ser Thr Thr
Gy Thr Ala (H) DOCUMENT NUMBER: DE 195 45 472.3

(I) FILING DATE: 06-DEC-1995

(x) PUBLICATION INFORMATION:
(H) DOCUMENT NUMBER: DE 196 15 074.4

(I) FILING DATE: 17-APR-1996
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10:

"Thr Ala Thr Gln Lys Glu Gln Trp Phe Gly Asn
1 5 10

(2) DATA RELATING TO SEQ ID NO: 11:

(i) SEQUENCE CHARACTERISTICS:
- ¥ (A) LENGTH: 14I amino acids
(B) NATURE: amino acid
(C) STRAND FORM: single strand

(D) TOPOLOGY: linear
(ii) NATURE OF THE MOLECULE: peptide

(x) PUBLICATION INFORMATION:
(H) DOCUMENT NUMBER: DE 195.45 472.3
(I) FILING DATE: 06-DEC-1995

(x) PUBLICATION INFORMATION: .
(H) DOCUMENT NUMBER: DE 196 15 074.4
(I) FILING DATE: 17-APR-1996

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 11:



357 40 (2) DATA RELATING TO SEQ ID NO 2 (i)

SEQUENCE CHARACTERI STI CS: : (A) LENGTH. 42 ami no acids

(B) NATURE: amino acid - (D) TOPOLOGY: |i near (ii1) NATURE OF
THE MOLECULE: Protein (xi) SEQUENCE BEBSCRI PTION: SEQ ID NO 2:- An
Ala Thr Pro Ser Ser Thr Thr Gu GQu Thr Ala Thr G n Lys Qu 1

5 i 10 .15 dn Trp Phe Ay Asn Arg Trp
Hs u dy Tyr Arg Gdn Thr Pro A ) 20 _ 25

30 (]Lﬁ%%dng%erﬁsG%ﬁrAq%rA#ﬂr yHifR GhpGly Tyr ArgsGln Thr

40 1 5 86

(2) DATA RELATING TO SEQ ID NO: 12:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 11 amino acids
(B) NATURE: amino_acid_
(C) STRAND FORM: single strand
(D) TOPOLOGY:.linéar

(ii) NATURE OF THE MOLECULE: peptide

(x) PUBLICATION INFORMATION:
(H) DOCUMENT NUMBER: DE 195 45 472 3
(I) FILING DATE: 06-DEC-1995

(x) PUBLICATION INFORMATION: |
(H) DOCUMENT NUMBER: DE 196 15 074.4
(I) FILING DATE: 17-APR-1996

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12:

Asn Arg Trp His Glu Gly Tyr Arg Gln Thr Pro
1 _ 5 10
(2) DATA RELATING TO SEQ ID NO: 13:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 11 amino acids

- - (B) NATURE: amino acid
(C) STRAND FORM: single strand
(D) TOPOLOGY: linear

(ii) NATURE OF THE MOLECULE: peptide



(2) DATA RELATING TO SEQ ID NO 3: (i) SEQUENCE CHARACTERI STI CS:

(A) LENGTH. 14 ami no acids (B) NATURE: amino acid (O
STRAND"FORM si ngl e strand (D) TOPOLOGY: linear (11) NATURE
OF THE. MOLECULE: pepti de (x) PUBLI @ATI ON | NFORVATI ON: (
DCCUNENT NUVBER: DE 195 45 472.3 (1) FILING DATE: 06-DEC- 1995

(x) PUBLI CATI ON | NFORMATI ON: (H) DOCUMENT NUMBER DE 196 15 074.4
(1) FILING DATE: 17-APR-1996 . (XI SEQUENCE DESCRI PTION: SEQ I D NGO 3:
An Trp Phe &% IN@%@“} ‘Tyr Arg G n Thr - 1

5 () mcummzm@fgmmﬁm\ﬁm 4D FQ3ID N0 4: (i)
SEQUENCE CHARACTERI LENGITH. 27 base pairs (B)
NATURE: NucleotldéI) FILING DAJE:S G835 si ngl e strand (D)

TOPOLOGY: |1 NG3r PUBLICATION INFORMATION: |
(H) DOCUMENT NUMBER: DE 196 15 074.4
(I) FILING DATE: 17-APR-1996

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 13:

Glu Gly Tyr Arg Gln Thr Pro Arg Glu Asp Ser
1 5 10

(2) DATA RELATING TO SEQ ID NO: 14:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 10 amino acids
(B) NATURE: amino .acid
(C) _STRAND FORM: single strand
(D) TOPOLOGY: linear

(ii) NATURE OF THE MOLECULE: peptide

(Xx) PUBLICATION INFORMATION:
(H) DOCUMENT NUMBER: DE 195 45 472.3
(I) FILING DATE: 06~DEC-1995

(x) PUBLICATION INFORMATION:
(H) DOCUMENT NUMBER: DE 196. 15 074.4
(I) FILING DATE: 17-APR-1996

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 14:

Thr Pro Arg Glu Asp Ser His Ser Thr Gly
1 5 10



(|?) NATURE OF THE MOLECULE: other nucl eic acid (A) DESCRI PTI ON:
/desc = "PCR priner" 37 ' (x)
PUBLI CATI ON | NFORMATI ON: (H DOCUMENT NUMBER: DE 195 45 472.3

(1) FI.LI NG DATE: 06- DEC- 1995 (x) PUBLI CATI ON | NFORVATI ON:

(H) DOCUMENT NUMBER DE 196 15 074.4 _ (1) FILING DATE: 17- APR-1996
(xi) SEQUENCE DESCRI PTION: SEQ ID NGO 4: CAGGCTGGGA GCCAAATGAA GAAAATG

chnracTid Sohe REEARANG B8 REQ md Ml 3500ace paird ~ 0 (B nTURE

Nucl eot i de (O STRAND FORM single strand (D TOPOLOGY
| i near NATURE TH _ other nucleic acid (A
DESCRIPTICN:(ﬁéeggQgENEERggﬁﬁﬁEF%%%Eggb : | -

(A) LENGTH: 42 amino acids

(B) NATURE: amino acid

(C}) STRAND FORM: single strand
(D) TOPOLOGY: linear |

(ii) NATURE OF THE MOLECULE: peptide

(x) PUBLICATION INFORMATION:
(H) DOCUMENT NUMBER: DE 195 45 472.3
(I). FILING DATE: 06-DEC-1995

(x) PUBLICATION INFORMATION:
(H) .DOCUMENT NUMBER: DE 196 15 074.4
(I) FILING DATE: 17-APR-1996

(x1i) SEQUENCE DESCRIPTION: SEQ ID NO: 15:

- Trp Ala Asp Pro Asn Ser Thr'fhr Glu Glu Ala Ala Thr Gln Lys Glu
1 5 10 15

Lys Trp Phe Glu Asn Glu Trp Gln Gly Lys Asn Pro Pro Thr Pro Ser
20 25 30

Glu Asp Ser His Val Thr Glu Giy Thr Thr
35 40
-(2) DATA RELATING TO SEQ ID NO: 16:
(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 14 amino acids
(B) NATURE: amino acid



(x) ‘PUBLI CATI ON | NFORMATI ON: (H DOCUMENT NUMBER DE 195 45 472. 3

(L) FILING DATE: 06+ DEC- 1995 (x) PUBLI CATI ON | NFORVATI ON:
(H DGCUMENT NUMBER: DE 196 15 074.4 (1) FILING DATE: 17- APR-1996
(xi) SEQUENCE DESCRIPTION: SEQ ID NO 5:45 TGATAAGGAA CGATTGACAT TAGAGTTGGA
30 38 (2) DATA RELATING TO SEQ | D
NO 6:7 (i) (@EQSEN@EDCIﬁ@MCTEiIr?EeC%trand (A) LENGTH 11 am no
aci ds (B%»NATURE anlq? aci (C STRAND FORM single
strand - OPALESY (ii) NATURE OF THE MOLECULE:
pepti de (x) PUBLI CATI ON | NFORVATI ON: - (H DOCUMENT NUMBER:
DE 195 45 472. (TI}? FI LING DATE: 06- DEC- 1995

(11) NATURE OF THE MOLECULE: peptide

(x) PUBLICATION INFORMATION:
(H) DOCUMENT NUMBER: DE 195 45 472.3
(I) FILING DATE: 06-DEC-1995

(x) PUBLICATION INFORMATION:
(H) DOCUMENT NUMBER: DE 196 15 074.4
(I) FILING DATE: 17-APR-1996

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 16:

Lys Trp Phe Glu Asn Glu Trp Gln Gly Lys Asn Pro Pro Thr
1 . -5 ' 10



(x) ‘PUBLI CATI ON | NFORMATI ON: (H DOCUVENT

74. 4
(k) FILING DATE: 17- APR-1996 (xi) SEQUENCE DES D 6:
Trp Phe Ay Asn Arg Trp Hs Qu Gy Tyr Arg 1
10 - (2) DATA RELATING TO SEQ ID NO 7: (i) SEQUENCE
CHARACTERI STI CS: (A) LENGTH: 4346ami no aci ds (B) NATURE:
am no acid (C) STRAND FORM single strand ”“I" “Iﬂu“"l“'
TOPOLOGY: |inear (1i1) NATURE OF T&%ECULE pepH“l“
PUBLI CATI O\I | NFORVATI ON: MENT NUMBER: *DE* 195 45 472’3

39
1. Process for diagnosing or treating squamous cell carcinomas, characterised in

that this process is based on the expression of the variable exon v6 of the gene CD44
as the molecular marker. '

2. Process according to claim 1, characterised in that it is based on the binding
of an antibody molecule to an epitope which is coded by the variable exon v6 of the
* gene CD44. "

3. Process according to claim 2, characterised in that an antibody molecule is
used which recognises the amino acid sequence WFGNRWHEGYR.

4, Process according to claim 3, characterised in that the monoclonal antibody
BIWA-1 (VFF-18), which is formed by the hybridoma cell line with the Accession
Number DSM ACC2174, or a derivative of this antibody is used. '

5. Process according to one of claims 1 to 4, characterised in that the antlbody
molecule is a monoclonal antibody, a Fab- or F(ab"),-fragment of an
immunoglobulin, an antibody prepared by recombinant methods, a chimeric or
humanised antibody prepared by recombinant methods, a bifunctional or a single-
chain antibody (scFv).

6. Use of an antibody molecule which is specific to an epitope which is coded
by the variant exon v6 of the CD44-gene, in a process according to one of claims 1
to 4. |

7. Use according to claim 6, characterised in that the antib(;dy molecule binds
to the amino acid sequence WFGNRWHEGYR.

8. Use according to claim 6 or 7, characterised in that the antibody molecule is
the monoclonal antibody BIWA-1 (VFF-18), which is formed by the hybridoma cell
line with the Accession Number DSM ACC2174, or a derivative of this antibody.

0. Use according to one of claims 6 to 8, characterised in that the antibody
molecule is a monoclonal antibody, a Fab- or F(ab'),-fragment ofan
immunoglobulin, an antibody prepared by recombinant methods, a chimeric or

This Sheet Has Been Re
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(1% "I 1 NG DATE;VB(%%-LEGQL’H) PUBLI CATI ON | NFORVATI QN
(H) DOCUMENT NUN DE 196 15 074. 4 (1) FI LTS SUEE: HAS-BEER-{1996

iji )GSEQ_#ENCEI DE_?m‘ﬂT ‘MWM“M‘NO 7: G n Ala Thf Pro {ppLACED Thr Thr
u u r a 5 -
15 A@n Trp Phe Gy AsnLAr'b 'Isrp Hs Gugy Tyr Arg Gln Thr Pro Arg

éo TH I 30 G u Asp Ser His Ser Thr Thr

y r Ala ( G TO SEQ
DN 8. Aﬁﬁnﬂfessd %i@k&vm&mbw@%°ds oot Y SERRRE” |

anino acids chain antibody BCFMATURE: ani no acid (C) STRAND FCRM
single strand (D) TOPOLOGY: |i near (i I ) NATURE OF THE

MOLECULE: pep PUBLI CA | NFOR VENT
NUMBER DE 19 45 Wso ofan | dtibody o P%e%ﬁh HéPM%%%\I%‘?HB‘@EC Yain fiamitgg ) amipg )
PUBLI CATI ON | adiDseduehédNvhich is coded by the variable exon v6 of the CD44-gene, for the :

treatment of squamous cell carcinomas.

11.  Use according to claim 10, characterised in that the antibody molecule binds
to the amino acid sequence WFGNRWHEGYR.

12.  Use according to claim 10 or 11, characterised in that the antibody molecule
is the monoclonal antibody BIWA-1 (VFF-18), which is formed by the hybridoma
cell line with the Accession Number DSM ACC2174, or a derivative of this
antibody.

13.  Use according to one of claims 10 to 12, characterised in that the antibody
molecule is a monoclonal antibody, a Fab- or F(ab"),-fragment of an
immunoglobulin, an antibody prepared by recombinant methods, a chimeric or
humanised antibody prepared by recombinant methods, a bifunctional or a single-
chain antibody (scFv). |

14.  Use according to one of claims 10 to 13, characterised in that the antibody
molecule is linked to a radioactive isotope, a photoactivatable compound, a
radioactive compound, an enzyme, a fluorescent dye, a biotin molecule, a toxin, a
cytostatic, a prodrug, an antibody molecule with a different specificity, a cytokine or
another immunomodulatory polypeptide.

15.  Agent for performing a process according to one of claims 1 to-5,
‘characterised in that it is an antibody or antibody molecule which is specific to an
epitope coded by the exon v6 of the CD44-gene.

16.  Use of an antibody molecule which is specific to an epitope within the amino
écid sequence which is coded by the variable exon v6 of the CD44 gene, for the
preparation of a pharmaceutical composition for the diagnosis and/or treatment of
squamous cell carcinomas. | '

This Sheet Has Been Repl
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(H" DOCOMENT NUMBER DE 196 15 074.4° (1) FILING DATE: 17- APR 1996

40. (xi) SEQUENCE DESCRI PTION:: SEQ I D NGO 8: Ser Ser Thr Thr Qu Qu
Thr A& Thr dn Lys 1 5. 10 (2) DATA
RELATING TO SEQ ID NO 9: (1) SEQUENCE CHARACTERI STI CS:

(A) LENGIH: 10 am no acids = (B) NATURE: am no acid (O -
STRAND FORM single strand (D) TOPOLOGY: |inear (i.1) NATURE
OF THE MOLECULE: pepti de (x) PUBLI CATI ON | NFORMATI ON: (
DOCUMENT NUMBER: DE 195 45 472.3 Abstratt) Fl LI NG DATE: 06- DEC- 1995

(x) - PUBLI CATI ON | NFORVATI ON: (H DOCUMENT NUMBER DE 196 15 074.4

(1) FILING DATE: .17- APR- 1996 ) ) |
The invention relates to a process for the diagnosis and treatment of squamous cell

carcinomas which is based on the expression of the variant exon v6 of the CD44-
gene as a molecular target. In a preferred embodiment, v6-specific antibody
molecules, particularly the monoclonal antibody BIWA-1 (VFF-18) is used for this .

purpose.



(xi*) * SEQUENCE DESCRI PTION: SEQ I D NO. -9_:_ dudu Thr Ala Thr G n Lys G u

A.n Trp L 5 - 10 (2) DATA RELATI NG TO SEQ
I D NO* 10: (i) SEQUENCE CHARACTERI STI CS: (A LENGTH 11
am no gaci ds _ (B) NATURE: ami no acid ~ (C) STRAND FORM
si-ngl e_strand 41 (D)
TOPOLOGY: i near (i1) NATURE OF E MOLECULE: peptide (x)
PUBLI CATI ON | NFORVATI ON: - ( DOCUMENT NUMBER: DE 195 45 472.3
(1) FILING DATE:. 06- DEG- 1995 (x) PUBLI CATI ON | NFORVATI ON:
DOCUMENT NUMBER: DE 196 15 074.4 (1) FILING DATE:
17- APR- 1996
Peptide Sequence : Binding
human:
V6 QATPSSTTEETATOKEQWFGNRWHEGYRQTPREDSHSTTGTAA
- BIWA-1
Vv6A SSTTEETATQK -
v6B - EETATQKEQW - T
v6C TATQKEQWFGN | - +-
v6D | OWFGNRWHEGYRQT +
v6E ' NRWHEGYRQTP . -
v6F EGYRQTPREDS -
v6G | _ TPREDSHSTG ' -
rat: - g
v6 WADPNSTTEEAATQKEKWFENEWQGKNPPTPSEDSHVTEGT T
: ) 1.1ASML
KWFENEWQGKNPPT _ | +



(xi')“ SEQUENCE DESCRIPTION: SEQ ID NO 10:  Thr Ala Thr @n Lys Gu Gn Trp

Phe Ay Asn 1 5 10 (2) DATA RELATING TO
SEQ I D NO 11: (1) SEQUENCE CHARACTERI STI CS: (A) LENGTH:
14 amgno aci ds (B) NATURE: am no aci d (C) STRAND
FGRM single strand - (D) TOPOLOGY: i near (i1) NATURE OF
THE MOLECULE: pepti de (x) PUBLI CA%\I I NFORMATI ON: (H
DOCUMENT NUMBER: DE 195 45 472 3 (I) FI LI NG DATE: 06- DEC- 1995

(x) PUBLI CATI O
074. 4
DESCRI PTI ON: SE

ER.DE 196 15

Fig. 2



42° “*dn Trp Phe Gly Asn Arg Trp Hs AQu Ay Tyr Arg @n Thr 1

5, 10 (2) DATA RELATING TO SEQ ID NO 12: (i)
SEQJENCE CHARACTERI STI CS: (A) LENGTH: 11 ami no acids
(B) NATURE: anmino acid (C) STRAND FORM single strand
(D) TOPOLOGY: |inear (i) NATURE OF THE MOLECULE: peptide (x)
PUBLI CATI ON | NFORMATI ON: . (H MENT NUVBER: DE 195 45 472.3
(1) FILING DATE: 06- DEC- 1995 (x) PUBLT CATI ON | NFORVATI ON:
(H) DOCUMENT NUVBER DE 196 15 074.4 (1) FILING DATE: 17- APR-1996.
(xi) SEQUENCE DESCRI PTI ON: SEQIDNO 12: Asn Arg Trp HHs Gu Ay Tyr Arg
An Thr Pro 1 2500 102} —BAFAREEAHNG TO
SEQ I D NO 13: ' VFE-4

S 2000 - —@—VFF-7

=4 —{1—BIWA-1

o —@—BBA-13

Q

=)

.§ 1000 -

g 500
1 : 10 - 100 : 1000

_ Alitibody concentration (ng/ml)-



(i} SEQUENCE CHARACTERI STI CS:
(B) NATURE: amino acid
(B) T@A&OLOGY: |inear

(A) LENGTH: 11 am no aci ds
(C) STRAND FORM single strand
(ii) NATURE OF THE MOLECULE: pepti de
DOCUMENT NUMBER: DE

43 x (x) PUBLI CATI ON | NFORNMATI ON:

195 45_472.3
| NFORMATI ON:

FI LI NG DATE: 17- APR- 1996

(xi) SE

(1) FILING DATE: 06- DEC- 1995
DOCUMENT NUMBER: DE 196 15 074.4
NCE DESCRI PTION: SEQ ID NO 13:

Gu @y Tyr Arg dn Thr Pro Arg Qu Asp Ser 1 5
10 (2) DATA RELATING TO SEQ I D NGO 14:

Peptide Sequence

v6 (18-31) OWF GNRWH EGYRQ T
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v6 (22-32)  NRWH EGYRQ TP

v6 EGYRQ TPRED SHSTT GTAARA

IQATP SSTTE ETATQ KEQWF GNRWH
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(H DOCUMENT NUMBER: DE 196 15 074. 4 46 (1) FILING DATE

17- APR- 1996 SEQUENCE DESCRI PTION: SEQ I D NO 15, As
Pro Asn Ser TMO’?‘Z/IZQ@% > 3 §CT/EET§&O%4% P

Gu Ala Ala Thr An Lys Gu 1
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(2) DATA RELAH NG 1’69 sgyamous cell °af<(1P9m§El§bEﬂbE baﬂﬂmmﬂéﬂgcs:
(A) LENGTH: 14faiamibodigimlecule to an epitopé WhichAd tided byrtherariabledexon v6 of the

gene CD44, characterised in that an antibody molecule is used which recognises the
amino acid sequence WFGNRWHEGYR. :

2. Process according to claim 1, characterised in that the monoclonal antibody
BIWA-1 (VFF-18), which is formed by the hybridoma cell line with the Accession
Number DSM ACC2174, or a derivative of this antibody is used.

3. Process according to one of claims 1 and 2, characterised in that the antibody
molecule is a monoclonal antibody, a Fab- or F(ab)>-fragment of an |
immunoglobulin, an antibody prepared by recombinant methods, a chimeric or
humanised antibody prepared by recombmant methods a bifunctional or a smgle-
chain antibody (scFv)

4. Use of an antibody molecule whwh binds to the amino acid sequence
WFGNRWHEGTYR, in a process according to one of claims 1 to 34.

5. Use according to claim 4, characterised in‘that the antibody molecule is the
monoclonal antibody BIWA-1 (VFF-18), which is formed by the hybridoma cell line
with the Accession Number DSM ACC2174, or a derivative of this antibody.

6. Use according to one of claims 4 and 5, characterised in that the antibody
molecule is a monoclonal antibody, a Fab- or F(ab’),-fragment ofan
immunoglobulin, an antibody pfepared by recombinant methods, a chimeric or
humanised antibody prepared by recombinant methods, a bifunctional or a single-
chain antlbody (scFv).

7. Use of an antibody molecule which binds to the amino acid sequence
WFGNRWHEGYR, for the treatment of squamous cell carcinomas.

8. Use according to claim 7, characterised in that the antibody molecule is the
monoclonal antibody BIWA-1 (VF. F-18), which is formed by the hybridoma cell line
with the Accession Number DSM ACC2174, or a derivative of this antibody.
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9. Use %c%ordmg to claim 7 or 8, chmagensergiln that the antibody molecule is
a monoclonal antibody, a Fab- or F(ab"),-fragment of an immunoglobulin, an
antibody prepared by recombinant methods, a chimeric or humanised antibody
prepared by recombinant methods, a bifunctional or a single-chain antibody (scFv).

10.  Use according to one of claims 7 to 9, characterised in that the antibody
molecule is linked to a radioactive isotope, a photoactivatable compound, a
radioactive compound, an enzyme, a fluorescent dye, a biotin molecule, a toxin, a
cytostatic, a prodrug, an antibody molecule with a different specificity, a cytokine or
another immunomodulatory polypeptide.

11.  Agent for performing a process according to one of claims 1 to 3,
characterised in that it is an antibody or antibody molecule which binds to the amino
acid sequence WFGNRWHEGYR.

12.  Use of an antibody molecule which binds to the amino acid sequence
WFGNRWHEGTYR, for the preparation of a pharmaceutical composition for the
treatment of squamous cell carcinomas. '
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4, Useof an antihody molecule which binds to the amino acid sequence
WFGNRWHEGYR, in a process according to one of clgims 1 to 3.

5. Use according to claim 4, characterised in that the antibody molecule is'the
manoclonal antibody BIWA-1 (VFE-18), which is formed by the hybridoma cell line
with the Accession Number DSM ACC2174, or a derivative of this antibody.

6. Use according to one of claims 4 and 5, characterised in that the antihody

w molecyle is a monoclonal antibody, a Fab- or F(ab?)-fragment of an
immunoglobulin, an antibody prepared by recombinant methods, a chimeric or
humanised antibody prepared by recombinant methods, 2 bifunctional or a single-
chain anfibody (scFv).

7. . Use of an anfibody molecule which binds to the amino acid sequence |
" WFGNRWHEGYR, for the preparation of a pharmaceytical composition for the
treatment of squamons cejl carcinomas.

8. Use accarding to claim 7, characterised in that the antibody molecule is the
monoclonal antibody BIWA-1 (VFF-18), which is formed by the hybridoma cell line
with the Accession Number DSM ACC2174, or a derivative of this antibody.



47 9. Use accordi ng to claim?7 or 8, characterised .in_that--+the—antibody
nol ecul e is a nonocl onal antibody, a Fab- or F(ab')[err]- fra ment i.i @l
or

i mmunogl obul i n, an anti body prepared by reconbi nant meﬂi““n “ m “
humani sed anti body prepared by reconbi nant gethods,

si ngl e-chain antibody (scFv). 10. Use accord| ng to orfe Sf cl a| ns 7 to 9,
characterised in that the antibody nolecule is linked to a radi oactive
i sot ope, a phét oacUlsumtdmtommmms ahnaeibﬁadﬁnﬂatﬂmrqnuMmahc'ehune a

fl uorescent clg?ﬂ nﬁ:{?b baliRagdr ug, an
ant i body nol Cei% tahﬁl%? g? nt%r g ?rup' ther
i nunonodul at #Hipo W

according to mpazea bsvlréuofmnﬂantmeﬁmds;rwﬁmﬂnnakah smglb-bhhxnlanﬁbadmcﬁv)t i body
or anti body nol ecul e which binds to the anm no acid sequence WFGNRVWHEGYR.
10.  Use according to one of claims 7 t0 9, characterised in that the antibody
maolecule is linked to a radioactive isotope, a photeactivatable compound, a
radioactive compound, an enzyms, a flugrescent dye, a biotin.molecule, a toxin, a
cytostatic, a prodrug, an antibody molecule with a different specificity, a cytokine or
another immunomodulatory polypeptide.

11.  Agent for performing a process according to one of claims 110 3,
~— characterised in that it is an antibody or anibody molecule which binds to the amino
acid sequence WFGNRWHEGYR.
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