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Abstract

Antibody binding to the SEMP1 antigen and characterized in that said antibody binds to

SEMP1 in a manner equivalent to an antibody selected from the group of antibodies
DSM ACC2458, DSM ACC2459, DSM ACC2461, and DSM ACC2463 is useful for cancer
5 diagnosis and therapy.
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Case 20692

The invention comprises antibodies against the human tight junction protein SEMP1,

methods for their production and uses thereof in diagnosis and therapy.

The extracellular environment of mammalian cells determines via regulation of cell
adhesion and cell proliferation a normal, non-tumorigenic behavior of cells in vivo. Losses

of these major control elements are hallmarks of tumorigenesis.

Recently occludin and members of the claudin family have been identified as the major
constituents of the cell adhesion complex tight junction. The murine claudin-1 obviously
constitutes the major tight junction protein in epithelial cells (Furuse, M., et al., ]. Cell Biol.
141 (1998) 1539-1550; Furuse, M., et al., J. Cell Biol. 143 (1998) 391-401), and the human
homologue SEMP1 (senescence-associated epithelial membrane protein, Swiss Prot. Acc.
No. 095832, CLD1 human) was identified recently by molecular genetic analysis
(Swisshelm, K.A., et al., Gene 226 (1999) 285-295). There is ample evidence that tight
junction as cell-cell contact and sealing protein might be involved in tumorgenesis
(Porvaznik, M., et al., J. Supramol. Struct. 10 (1979) 13-30; Swift, ].G., et al., J. Submicrosc.
Cytol. 15 (1983) 799-810; Chochand-Prillet, B., et al., Ultrastruct. Pathol. 22 (1998) 413-
420; Soler, A.P., et al., Carcinogenesis 20 (1999) 1425-1431; Woo, P.L,, et al,, J. Biol. Chem.
274 (1999) 32818-32828). In addition, it has been shown recently that the expression of
SEMP1 can be found exclusively in cells and tissue of epithelial origin but it is

downregulated or completely lost in human breast cancer tumor cells in vitro (Swisshelm,
K.A., et al., Gene 226 (1999) 285-295).

The loss or expression of tight junction proteins or associated molecules in the diagnostic
evaluation of tumorigenesis and/or tumor progression or therapeutic intervention in vivo
or ex vivo requires polyclonal or monoclonal antibodies. The generation and application
of antibodies to identify occludin has been shown successfully in vitro (Furuse, M., et al., J.
Cell Biol. 141 (1998) 1539-1550; Furuse, M., et al., J. Cell Biol. 143 (1998) 391-401).
However significant difficulties were encountered to generate poly- or monoclonal
antibodies against the human SEMP1 or its mouse homologue claudin-1. Disappointing

results were also reported to generate monoclonal or polyclonal antibodies against murine
claudin-1 (Furuse, M., et al., J. Cell Biol. 141 (1998) 1539-1550).

More recently, one polyclonal antibody was generated in rabbits against the C-terminal
intracellular domain of murine claudin-1 protein, which does not cross-react with other

related endogenous protein (clone MH25, Zymed Laboratories Inc., 458 Carlton Court,
South San Francisco, CA 94080, Catalog No. 71-7800,
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http://www.zymed.com/products/71-7800.html) and one monoclonal antibody was

generated against the C-terminal domain of murine claudin-1 in rats (Furuse, M., et al.,, J.
Cell Biol. 147 (1999) 891-903).

The present invention therefore provides polyclonal and monoclonal antibodies which
bind to SEMP1 (CLD-1 human) polypeptide in a manner equivalent to an antibody
selected from the group consisting of antibodies DSM ACC2458, DSM ACC2459,
DSM ACC2461, and DSM ACC2463.

Such an antibody according to the invention does not bind to a considerable extent to the

C-terminal intracellular domain of murine claudin-1.

Surprisingly, it was found that though attempts to generate anti-SEMP1 antibodies using
SEMP1 polypeptide fragments for immunization failed, it is possible to generate SEMP1
specific antibodies using DNA vaccination, preferably with an additional boost with
SEMP1 polypeptide. According to the method of the invention it is now possible to easily
provide antibodies against all parts of SEMP1, especially against the extracellular domains,

which are useful for modulating signal transducing via SEMP1.

DNA vaccination is possible according to the state of the art. The concept of DNA
immunization originated from the observation that naked plasmid DNA injected into
muscles of mice resulted in transfection of muscle fibers, expression of the transgene and
induction of both a CTL (cytotoxic T cell) and an antibody response (Barry, M.A,, et al,,
Biotechniques 16 (1994) 616-618 and 620; Davis, H.L., et al., Hum. Mol. Genet. 2 (1993)
1847-1851; Davis, H.L., et al.,, Vaccine 12 (1994) 1503-1509; Davis, H.L., Curr. Opin.
Biotechnol. 8 (1997) 635-646; Lowrie, D.B., Nat. Med. 4 (1998) 147-148; Ulivieri, C., et al.,
J. Biotechnol. 51 (1996) 191-194). The constructs used for DNA immunization are
identical to the ones used for delivery of reporter or therapeutic genes. Basically, any of the
established eukaryotic expression vectors can be used. Most DNA immunization vectors
comprise a strong viral promoter/enhancer sequence to drive high levels of transgene
expression in a wide variety of host cells. Also, a polyadenylation sequence to terminate the

expressed RNA is required.

As used herein, the term "do not bind to a considerable extent” means that antibody
binding cannot be detected by the conventional methods of detecting such bindings which

are known in the prior art. Customarily, immune precipitation is applied to determine the
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binding. The conventional limit of error in immune precipitation (and thus in the meaning

of "do not bind to a considerable extent") is about < 5%.

As used herein, the term "C-terminus of murine claudin-1" means the C-terminal

intracellular domain or a part thereof. This domain consists of amino acids 185-211 of
SEQ ID NO:4.

As used herein, the term "antibody" refers to a protein consisting of one or more
polypeptides substantially encoded by antibody genes. The recognized antibody genes
include the different constant region genes as well as the myriad antibody variable region
genes. Antibodies may exist in a variety of forms, including, for example, Fv, Fab, and
F(ab), as well as single chains (e.g. Houston et al., PNAS USA 85 (1988) 5879-5883; Bird,
R.E., et al., Science 242 (1988) 423-426; and, in general, Hood et al., Immunology,
Benjamin N.Y., 2nd edition (1984) and Hunkapiller, T., and Hood, L., Nature 323 (1986)
15-16). Especially antibodies produced in non-human transgenic animals which express
human Fc receptors are useful (see WO 99/00010) since such antibodies are quite similar to
human antibodies. Preferred antibodies according to the invention are monoclonal
antibodies and fragments thereof having the same features in relation to the SEMP1 antigen

interaction as an antibody selected from the group consisting of antibodies DSM ACC2458,
DSM ACC2459, DSM ACC2461, and DSM ACC2463.

A further group of antibodies (DSM 2460 and DSM 2462) is directed to the intracellular
domain (epitope 2 (IC2), cf. Fig. 4) of SEMPI.

The antibody preferably comprises at least two light polypeptide chains and two heavy
polypeptide chains. Each of the heavy and light polypeptide chains contains a variable
region (generally the amino terminal portion of the polypeptide chain) which contains a
binding domain which interacts with antigen. Each of the heavy and light polypeptide
chains also comprises a constant region of the polypeptide chains (generally, the carboxyl
terminal portion) which may mediate the binding of the antibody to host tissues or factors
including various cells of the immune system, some phagocytic cells and a first component
(C1q) of the classical complement system. Typically, the light and heavy polypeptide chains
are complete chains, each consisting essentially of a variable region and a complete
constant region. The variable regions of the antibody according to the invention can be
grafted to constant regions of other isotypes. For example, a polynucleotide encoding the
variable region of a heavy chain of the y1-isotype can be grafted to polynucleotide encoding

the constant region of another heavy chain class (or subclass).
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Moreover, one to several amino acid substitutions, especially conservative amino acid
substitutions, generally can be made to the amino acid sequence of the heavy chain and/or
light chain sequences of the present antibodies, without substantially interferring with the
antigen binding, and in some embodiments, without substantially increasing the
antigenicity of the antibody when injected into a human patient. In some variations,
deletions or additions of one to several amino acids can be made. Typically, the amino acid
substitutions, additions or deletions are made to constant regions or variable regions,

framework sequences and to complementary determining sequences (CDR).

Conservative amino acid substitution is a substitution of an amino acid by a replacement of
an amino acid which has similar characteristics (e.g. those with acidic properties: Asp or
Glu). A conservative amino acid substitution should not substantially change the structural
characteristics of the parent sequence. Examples of such polypeptide structures are
described in Proteins, Structures and Molecular Principles, Creighton (editor), W.H.
Freeman and Company, New York (1984), Introduction to Protein Structure, C. Brandon

and J. Tooze, Garland Publishing, New York (1981), and in Thornton, J.M,, et al., Nature
354 (1991) 105-106.

For example, single or multiple amino acid substitutions (preferably conservative amino
acid substitutions) may be made in the naturally occurring sequence (preferably in the

portion of the polypeptide which does not directly contact antigen).

With the antibodies and methods according to the invention it is possible to find a great
number of further antibodies which interact with SEMP1 in an analogous manner. Such
antibodies are bindable to SEMP1 antigen in a manner equivalent to the deposited

antibodies.

By the term "antibodies bindable in an equivalent manner" there are to be understood
antibodies in the case of which an epitope overlapping is detectable with the antibodies in
question. The epitope overlapping can be detected with the help of a competitive test
system. For this purpose, for example with the help of an enzyme immunoassay there is
tested the extent to which the antibody competes with the known antibody for the binding
to an immobilized SEMP1 antigen. For this purpose, an appropriately immobilized antigen
(e.g. a cell expressing SEMP1 at its surface) is incubated with one of the deposited
antibodies in labeled form and an excess of the antibody in question. By detection of the
bound labelling there can easily be ascertained the extent to which the antibody in question

can displace the definite antibody from the binding. If there is a displacement of at least
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20%, preferably at least 50%, at the same concentration or at higher concentrations,

preferably in the case of 10°-fold excess of the antibody in question, referred to one of the

deposited antibodies, then the epitope overlapping is present.

The antibodies can be used as whole polyclonal or monoclonal antibodies, fragments
thereof (e.g. Fv, (Fv), Fab, Fab', F(ab);), chimeric, humanized or human antibodies as
long as they are binding to SEMP1 in a suitable manner. Short-chain antibody fragments
containing only the CDR regions or parts thereof conferring the specific binding to CD30
are also suitable, especially if the antibody is a labeled one. Antibodies of the IgGl 1sotype

are preferred.

As to production of monoclonal antibodies see, for example, E. Harlow and D. Lane,
Antibodies: A Laboratory Manual, Cold Spring Harbor Press (1988); Bessler, W.G., et al,,
Immunobiol. 170 (1985) 239-244; Jung, G., et al., Angewandte Chemie 97 (1985) 883-885;
or Cianfriglia, M., et al., Hybridoma 2 (1993) 451-457.

The present invention also provides a process for the production of antibodies which bind
to the SEMP1 antigen, preferably to peptides 1-37, more preferably to peptides 5, 21, 29, 30
and 37 (Fig. 4) mentioned below, wherein a mammalian species is immunized with a
SEMP1 DNA plasmid coding for the open reading frame of SEMP1 and subsequently with
SEMP1 polypeptide, anti-SEMP1 antibody producing B cells are isolated and fused with
myeloma cell lines, the fused cell lines are isolated and tested for antibody activity against
SEMP1, the cell lines which produce antibodies that bind to SEMP1 are isolated,
monoclonal antibodies (Mabs) are produced from said cell lines and isolated, preferably to
substantial purity. Preferably, the immunization is performed over a period of about 3 to 5
months with repeated DNA immunizations at monthly intervals and with a daily boost
with SEMP1 polypeptide during about 3 days before isolation of B cells. With the process
according to the invention it is possible to produce monoclonal and/or polyclonal

antibodies against all immunogenic regions or domains of SEMP1 polypeptide.

Polyclonal antibodies (Paks) are recovered, after such a DNA immunization, according to

the state of the art, preferably according to the protocols described in Harlow E. and Lane
D., "Antibodies - A Laboratory Manual", Cold Spring Harbor Laboratory (1988).

The present invention also provides derivatives of antibodies according to the present
invention, which possess the binding specificity thereof, but with modifications in the

region which is not important for the antigen binding. These antibody derivatives can
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possibly be obtained from antibodies according to the present invention by the exchange of
one or more constant domains and/or linkages with other molecules. Thus, for example, an
exchange of constant domains for an isotype can be carried out where, for example, an
antibody of class IgM can be converted into an antibody of class IgG, with maintenance of
its antigen specificity. This isotype switch can take place by cell biological or molecular

biological methods which are well-known (see, for example, Rothman, P., et al., Mol. Cell.
Biol. 10 (1990) 1672-1679).

There is preferred a process for the production of Mabs with a reduced immunogenicity in
humans, wherein variable regions of SEMP1 antibodies are linked to constant regions of a

human antibody.

The present invention is also concerned with the use of an antibody according to the
present invention for the diagnosis or therapy of, e.g., tumor therapy, angiogenesis control,
control of blood brain barrier applying natural or chemical compounds or cells, control of
inflammatory response, control of eye pressure, etc. It is thereby preferred to use an
antibody selected from the group of antibodies secreted by the cell lines DSM ACC2458,
DSM ACC2459, DSM ACC2461, and DSM ACC2463.

Since preferred antibodies obtainable by the process according to the present invention are
bindable with surface-bound SEMP1 molecules and especially preferred with the
extracellular domain of SEMP1, they are outstandingly suitable for the qualitative or
quantitative detection of physiological or pathophysiological expression of the tight
junctions. The detection thereby takes place in the known manner by means of an
immunological process of determination, preferably by means of an ELISA. Processes of
this type are well-known and do not need to be further explained here. The antibodies
obtained according to the present invention can thereby be used in labelled and/or

immobilized form.

In each case of such immunological method of diagnosis, there is evaluated a signal change
following the binding of at least one antibody according to the invention, to which is
bound a detectable label.

The diagnostic significance of SEMP1 is preferably the detection of endothelial/epithelial
cell layer damage and permeability, identification of starting and/or ongoing tumor cell

metastasis, and progression of tumorigenesis.
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The present invention also provides a process for improving adjuvants permeability of
vaccines, enhancing permeability of endothelial/epithelial tissues to medicals for
therapeutic or prophylactic treatment of cancer, acute/chronic inflammatory diseases,
myocardial ischemia, artherosclerosis, diabetic retinopathy, rheumatoid arthritis, intestinal
infection, wherein there is administered one or a mixture of several antibodies according to
the present invention preferably binding to an extracellular domain of SEMP1I, optionally

together with conventional pharmaceutical carrier, adjuvant, filling or additive materials.

For prevention of an immune response during pharmaceutical application, it is preferred to
use antibodies which resemble as closely as possible antibodies of human origin (Glassy,
M.C., and Dillman, R.O., Mol. Biother. 1 (1988) 7-13). Preferably, there are used
antibodies wherein the variable region of an antibody according to the invention is further
modified in that part or all of the SEMP1 binding sequences of said antibody are replaced
by the corresponding sequences from a human variable region. Such antibodies are, for
example, chimeric or humanized (CDR-grafted) antibodies. Such antibodies usually are
manufactured from a rodent monoclonal antibody (see e.g. for review: Morrison, S.L,,
Annu. Rev. Immunol. 10 (1992) 239-265; Winter, G., and Milstein, C., Nature 349 (1991)
293-299). In a specifically preferred embodiment of the invention, tumour specific human
antibodies (Borrebaeck, C.A.K,, et al., Proc. Natl. Acad. Sci. USA 85 (1988) 3995-3999;
Borrebaeck, C.A.K., Immunol. Today 9 (1988) 355-359) are used for therapeutic purposes.
In addition, it is specifically preferred to prepare human Mabs via phage display libraries, as
is described, for example, by Griffiths, A.D., et al., EMBO J. 12 (1993) 725-734).

Recombinantly produced SEMP1 antibodies of the invention may be prepared on the basis
of the sequence data according to methods known in the art and described in Sambrook et
al., Molecular Cloning: A Laboratory Manual, 2nd edition (1989), Cold Spring Harbor,
New York; and Berger and Kimmel, Methods in Enzymology, Vol. 152, Guide to Molecular
Cloning Techniques (1987), Academic Press Inc., San Diego, CA. Polynucleotides of the

invention are preferably formed from synthetic oligonucleotides.

Such recombinant polypeptides can be expressed in eukaryotic or prokaryotic host cells
according to standard methods known in the art; preferably mammalian cells, such as
lymphocyte cell lines, may be used as host cells. Typically, such polynucleotide constructs
encode a complete human antibody heavy chain and/or a complete human antibody light
chain of an antibody according to the invention, heavy and/or light chain variable regions
respectively. Alternative human constant region sequences (heavy and/or light chain) can

be selected by those of skill in the art from various reference sources, including, but not
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limited to, those listed in E.A. Kabat et al. (1987) (37). In one embodiment of the
invention, a polynucleotide sequence encoding an antibody light chain comprising a
human light chain, constant region with an amino terminal peptide linkage (i.e. an inframe
fusion) to a variable region of the light chain of an antibody according to the invention and

a corresponding heavy chain are expressed and form heavy/light chain dimers and other

antibody types.

Since the monoclonal antibodies obtained by the process according to the present
invention bind to cell surface-bound SEMP1 antigen which is involved in cell adhesion,
they can be used for in vivo treatment in humans. Thus, the present invention also provides
a pharmaceutical composition which comprises one or more antibodies according to the
present invention, optionally together with conventional pharmaceutical carrier, adjuvant,
filling or additive materials. Such a composition according to the invention improves,

preferably, adjuvants permeability of vaccines.

For therapeutic uses, a sterile composition containing a pharmacologically effective dosage
of one or more antibodies according to the invention is administered to human patient for
treating diseases described above. Typically, the composition will comprise a chimeric or
humanized antibody which contains the CDR region of an antibody according to the

invention for reduced immunogenicity.

The compositions for parenteral administration will commonly comprise a solution of an
antibody according to the present invention dissolved in an acceptable carrier, preferably in
an aqueous carrier. A variety of aqueous carriers can be used, e.g. water, buffered water,
0.4% saline, 0.3% glycin, and the like. The solutions are sterile and generally of particulate
matter. The compositions may be sterilized by conventional well-known techniques. The
compositions may contain pharmaceutically acceptable auxiliary substances, such as are
required to approximate physiological conditions, such as pH adjusting and buffer agents,
toxicity adjusting agents, and the like, for example sodium acetate, sodium chloride,
potassium chloride, calcium chloride, sodium lactate, etc. The concentrations of the

antibodies according to the invention in these formulations can be varied widely, e.g. from

~less than about 0.01%, usually at least about 0.1%, to as much as 5% by weight, and will be

30

selected primarily based on fluid volumes, viscosity, etc. or in accordance with the

particular mode of administration selected.
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Thus, a typical pharmaceutical composition for intramuscular injection could be made up

to contain 1 ml sterile buffered water and about 0.1 to 250 mg, preferably 1 to 10 mg of

antibody according to the invention.

As mentioned, the antibodies according to the invention can be incorporated into a
composition, preferably in a pharmaceutical composition suitable for parenteral
administration. Preferably, the antibody will be prepared as an injectable buffered solution
containing 0.1 to 500 mg/ml antibody and preferably 0.1 to 250 mg/ml antibody, preferably
together with 1 to 500 mmol/] of buffer. The injectable solution can be composed of either
a liquid or lyophilized dosage form. The buffer can be, for example, L-histidine (preferably
1 to 50 mM, optimally 5 to 10 mM), at pH 5.0 to 7.0 (optimally pH 6.0).

Other suitable buffers include, but are not limited to, sodium succinate, sodium citrate,
sodium phosphate or potassium phosphate. Sodium chloride can be used to modity the
toxicity of the solution at a concentration of 0-300 mM (optimally 150 mM for a liquid
dosage form). Cryoprotectants can be included for a lyophilized dosage form, principally 0
to 10% sucrose (optimally 0.5 to 1.0%). Other suitable cryoprotectants include trehalose
and lactose. Bulking agents can be included for a lyophilized dosage form, principally 1
to10% mannitol. Stabilizers can be used in both liquid and lyophilized dosage forms,

principally 1 to 50 mM L-methionine (optimally 5 to 10 mM).

Other suitable bulking agents include glycine, arginine, can be included as 0-0.05%
polysorbate-80 (optimally 0.005-0.01%). Additional surfactants include, but are not limited
to, polysorbate 20 and polyoxyethylene ether surfactants such as BRIJ® detergents.

A suitable dosage of the antibody according to the present invention for medical treatments
is about 0.01 to 50 mg/kg body weight, whereby this dosage possibly is to be repeatedly

administered.

In a preferred embodiment, the pharmaceutical composition includes the antibody at a
dosage of about 0.01 mg/kg to 10 mg/kg per application. More preferred dosages of the
antibody include 1 mg/kg.

The preferred mode of administration is parenteral (e.g., intravenous, subcutaneous,
intraperitoneal, intramuscular). In a preferred embodiment, the antibody is administered
by intravenous infusion or injection. In another preferred embodiment, the antibody is

administered by intramuscular or subcutaneous injection.
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Pharmaceutical compositions typically must be sterile and stable under the conditions of
manufacture and storage. The composition can be formulated as a solution,
microemulsion, dispersion, liposome, or other ordered structure suitable to high drug
concentration. Sterile injectable solutions can be prepared by incorporating the active
compound in the required amount in an appropriate solvent with one or a combination of
ingredients enumerated above, as required, followed by filtered sterilization. Generally,
dispersions are prepared by incorporating the active compound into a sterile vehicle that
contains a basic dispersion medium and the required other ingredients from those
enumerated above. In the case of sterile, lyophilized powders for the preparation of sterile
injectable solutions, the preferred methods of preparation are vacuum drying and spray-
drying that yields a powder of the active ingredient plus any additional desired ingredient
from a previously sterile-filtered solution thereof. The proper fluidity of a solution can be
maintained, for example, by the use of a coating such as lecithin, by the maintenance of the

required particle size in the case of dispersion and by the use of surfactants.

Prolonged absorption of injectable compositions can be brought about by including in the

composition an agent that delays absorption, for example, monostearate salts and oelatin.

The antibodies and antibody portions of the present invention can be administered by a
variety of methods known in the art, although for many therapeutic applications, the
preferred route/mode of administration is subcutaneous injection, intravenous injection or
infusion. As will be appreciated by the skilled artisan, the route and/or mode of
administration will vary depending upon the desired results. In certain embodiments, the
active compound may be prepared with a carrier that will protect the compound against
rapid release, such as a controlled release formulation, including implants, transdermal
patches, and microencapsulated delivery systems. Biodegradable, biocompatible polymers
can be used, such as ethylene vinyl acetate, polyanhydrides, polyglycolic acid, collagen,
polyorthoesters, and polylactic acid. Many methods for the preparation of such
formulations are patented or generally known to those skilled in the art, see, e.g., Sustained
and Controlled Release Drug Delivery Systems, ]J.R. Robinson, ed., Marcel Dekker, Inc.,
New York, 1978.

The antibodies of the present invention are used in liquid, powdered or lyophilized form
and may be combined with a suitable diluent or carrier, such as water, a saline, aqueous

dextrose, aqueous buffer, and the like. Preservatives may also be added.
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The antibodies according to the invention can be lyophilized for storage and reconstituted
in a suitable carrier prior to use. Conventional lyophilization and reconstitution techniques
can be employed. It will be appreciated by those skilled in the art that lyophilization and
reconstitution can lead to varying degrees of biological activity loss and that use levels may

have to be adjusted to compensate.

Regardless of the route of administration selected, the antibodies of the present invention
are formulated into pharmaceutically acceptable dosage forms by conventional methods
known to those skilled in the art. The antibodies may also be formulated using
pharmacologically acceptable acid or base addition salts. Moreover, the compounds or

their salts may be used in a suitable hydrated form.

Regardless of the route of administration selected, a non-toxic but therapeutically effective
quantity of one or more antibodies of this invention is employed in any treatment. The
dosage regimen for treating is selected in accordance with a variety of factors including the
type, age, weight, sex and medical condition of the patient, type of tumour, the route of
administration and the particular antibody employed in the treatment. A physician of
ordinary skill can readily determine and prescribe the effective amount of the drug required
regarding known antibody therapy approaches. In so proceeding, the physician could
employ relatively low doses at first, and subsequently, increased dose until a maximum

response is obtained.

The purified SEMP1 polypeptide useful for boosting during immunization can be
produced recombinantly in eukaryotic cells. As SEMP1 is a tight junction protein localized
at cell-cell contact areas of cells and having a strong tendency of adhesion (Furuse, M., et
al., J. Cell. Biol. 147 (1999) 891-903) it is very difficult to isolate and purify the full length
polypeptide. In addition, due to the fact that SEMP1 is a membrane-associated protein, it is
necessary to release the protein from the membrane. However, several attempts to isolate
SEMP1 from cell membranes using different detergents (CHAPS, 3-[(3-cholamidopropyl)-
dimethylammonio]-1-propane sulfonate; octylglucoside, deoxycholic acid, Igepal ®CA630,
(octylphenoxy)polyethoxyethanol; Triton“X-100 (octylphenooxy); Thesit,
polyoxyethylene-9-lauryl ether; Digitonin) failed. It was, however, surprisingly, possible to
isolate and purify further SEMP1 using Zwittergent® (N-dodecyl-N,N-dimethyl-3-

ammonio- 1-propanesulfonate, Roche Diagnostics GmbH, DE).

Therefore a further aspect of the invention is a method for the chromatographic

purification of SEMP1 polypeptide whereby an aqueous composition containing SEMP1
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polypeptide applied on a chromatographic column. SEMP1 polypeptide is eluted in the

presence of N-dodecyl-N,N-dimethyl-3-ammonio-1-propanesulfonate and recovered from

the eluate.

A further aspect of the invention is a method for the release of SEMP1 polypeptide from a
matrix like a cell membrane by treating said bound SEMP1 polypeptide in aqueous olution

with N-dodecyl in such a manner that SEMP1 polypeptide is solubilized.

The following cell lines mentioned in the present invention which secrete antibodies were
deposited by F. Hoffmann-La Roche AG with Deutsche Sammlung von Mikroorganismen
und Zellkulturen GmbH (DSM), Mascheroder Weg 1b, D-38124 Braunschweig, Germany,

on May 18, 2000:

Y o _m o o PP e e

CellLine | Antibody o |
I__D_SM ACC2458 MAB anti-human SEMPI; clone 3
DSM ACC2459 B —I_Mé_B anti-human SEMP1; clone4
| DSM ACC2460 | MAB anti-human SEMPI; clone 5 i
DSM ACC2461 ____1\_@_&__B anti-human SEMP1; clone 7 o
 DSMACC2462 | MAB anti-human SEMP1; clone38
DSM ACC2463 | MAB anti-human SEMP1; clone 64 ]

Their binding characteristics are:

_ clone 3, competed with peptide 21 (amino acid (aa) 97-108, IC1) and 37 (160-171,
EC2)

— clone 4, competed with peptide 21 (aa 97-108, IC1)

— clone 7, competed with peptide 5 (aa 31-42, EC1)

— clone 64, competed with peptide 29 (aa 136-147, EC2), 30 (aa 139-150, EC2) and 31 (aa
142-153, EC2).

— clone 5, competed with peptide 41 (aa 191-202, IC2)

— clone 38, competed with peptide 44 (aa 200-211, IC2)

— ECI1: extracellular epitope 1 (aa 22-81)
— ICl1: intracellular epitope 1 (aa 103-117)
— EC2: extracellular epitope 2 (aa 141-163)

— IC2: intracellular epitope 2 (aa 185-211)
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(Displayed in brackets are the areas of SEMP1 to which the antibodies bind, confirmed by
the 3D computer structure prediction model Signal P

(http://genome.cbs.dtu.uk/services/SignalP/), amino acid numbering according to amino

acid position of SEMP1 gene product.)

The following examples, the sequence listing and figures are provided to aid the understan-
ding of the present invention, the true scope of which is set forth in the appended claims. It

is understood that modifications can be made in the procedures set forth without departing

from the spirit of the invention.

SEQID NO:1  Fusion peptide.
SEQID NO:2  Fusion peptide.
SEQID NO:3 SEMP1 DNA sequence.

SEQID NO:4 SEMPI1 polypeptide sequence.

Descrintion of the Fi

Figure 1 Purification of SEMP1 protein. His-tagged SEMP1 was expressed in
SEMP1-baculovirus infected Sf9 insect cells (Research Diagnostic Inc.,
NJ, USA, www.researchd.com). His-tag-SEMP1 was purified from crude
supernatant of lysed Sf9 cells by column purifications and highest yield
and purity was obtained by 200 mM imidazol elution from a Ni-chelat

colum. The arrow indicates the location of the his-tag-SEMP1 protein.

Figure 2 Specificity and cell dependent SEMP1 expression. Analysis of monoclonal
SEMP1 antibody specificity by Western blot analysis. SEMP1 negative
(hematopoietic K562, breast cancer MDA-MB435) and positive cells
(SAEC - small airway epithelial, adenocarcinoma Caco-2, breast cancer
MDA-MB435 transduced with SEMP1 retrovirus) were grown to
confluency, lysed and subjected to Western blot analysis. The arrow

indicates the position of the native SEMP1 protein.

Figure 3 Expression of SEMP1 in breast cancer cells. SEMP1 expression in
SEMP1-transduced MDA-MB435 bulk culture cells was analysed by
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fluorescence microscopy. The specificity of expression and homing at

cell-cell contacts site is indicated by sigmoid staining pattern of SEMP1.

Domain structure of SEMP1 and epitope mapping of SEMP1 Mab5.
Amino acids (aa) 22-81 of SEQ ID NO:4 represent the first extracellular
domain (EC1) aa 103-117 represent the first intracellular domain (IC1),
aa 141-163 represent the second extracellular domain (EC2), aa 185-211

represent the C-terminal intracellular domain (IC2), aa 1-21 (N-term.),
82-102, 118-140 and 164-184 represent membrane domains.

SEMP1 protein expression in normal human breast tissue. Staining of
SEMP1 protein was with anti-SEMP1/anti-mouse-POD and hematoxilin
counterstaining (panel A and B). Control staining with secondary
antibody anti-mouse-POD is shown in panels C and D. The rectangles in

panels A and C indicate the areas shown magnified in panels B and D.

Comparison of SEMP1 expression in normal breast and colon tissue
compared to breast and colon tumor tissue. Staining was as described 1n
Fig. 5.

Brust denotes breast; Darm denotes colon; transformiert denotes tumor

tissue.

Staining of SEMP1 protein in different breast tumor tissues from

different donors compared to normal breast tissue. Staining was as

described in Fig. 5.
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Example 1
Cell culture

a) Sf9 insect cells

For routine passage Sf9 (ATCC CRL 1711) cells were grown in T25 flasks in IPL 41
medium (Gibco) supplemented with 10% serum (Gibco /Yeastolate*(Gibco)/ Pluronic F-
68, Gentamycin (Gibco). For large scale isolation of SEMP1 baculovirus infected Sf9 cells,

cells were cultivated in a 7 ] batch process fermenter and harvested 3 days after inoculation.

b) SEMP1 hybridoma

The anti-SEMP1 secreting hybridoma cells were cultivated in RPMI1640 medium
supplemented with 10 % FCS/ 2mM 1-Glutamin (Roche Molecular Biochemicals)/ 1 x non-
essential amino acids (Biochrom AG)/ 1mM sodium pyruvate (Biochrom AG) and
Nutridoma' (Roche Molecular Biochemicals). For generation of anti-SEMP1 enriched
hybridoma supernatant, SEMP1 hybridoma clones were inoculated in a Heraeus miniPerm"
classic, MWCO 12,5 k culture device and the medium was harvested several times a week

after cell concentration had reached 1x10E7 cell per ml.
c) SEMP1 retrovirus producer cell line AM12

A retrovirus producing, amphotropic cell line HSR BM01 (DSM ACC2235, WO 99/60143)
(MoMuLV backbone) transduced with SEMP1 and 1-NGFR (low affinity nerve growth
factor receptor), WO 95/06723, was cultivated in DMEM/ 10% FCS/ 2mM 1-Glutamin
(Roche Molecular Biochemicals)/ 1 x non-essential amino acids (Biochrom AG)/ 1mM
sodium pyruvate (Biochrom AG) medium. To obtain a high titer supernatant, fresh

medium was added to subconfluent cultures the conditioned supernatant was harvested 24
hrs later (Machl, A.W., Cytometry 29 (1997) 371-374) and immediately used for

transduction of cell lines.

d) MDA-MB 435

The SEMP1 negative MDA-MB 435 human breast cancer cell line as well as 1ts SEMP1
transduced counterpart was cultivated in RPMI/ 10 % FCS/ 2mM 1-Glutamin (Roche

Molecular Biochemicals)/ 1 x non-essential amino acids (Biochrom AG)/ 1mM sodium

pyruvate (Biochrom AG). Retroviral SEMP1 transduction was performed by incubation of

* Trademark



10

20

25

30

) CA 02348026 2004-06-29
- 16 -

1 subconfluent culture for 24 hrs supernatant containing retroviruses produced according
to Example 1c. SEMP1 expressing MDA-MB 435 cell clones were produced by sorting out
single cells, binding to FITC labeled antibodies against [-NGFR from bulk cultures by FACS
(FACS Vantage, Becton Dickinson).

Example 2
Vector construction and expression of SEMP1

The N-terminal hexa-his tagged SEMP1 was cloned by standard procedures into the
pBlueBacHis2B vector. SO cells were transfected with the His-SEMP1 plasmid and SEMP1
linearized baculovirus DNA supernatants were harvested 3 days after infection (Invitrogen,
Bac’NBlue System). This high titer virus stock was used for re-infection of Sf9 cells. Cells
were harvested after a 3 day infection at 27 °C and total protein was extracted by
sonification of the Sf9 cells (extraction buffer: 50 mM NaP, 150 mM NaCl, pH 7.2). The
protein extract was centrifuged at 30.000 g for 20 min and the pellet was dissolved in 50
mM NaP, 150 mM NaCl, 2% Zwittergent® (N-dodecyl-N,N-dimethyl-3-ammonio-1-

propanesulfonate, zwitterionic, Roche Molecular Biochemicals).

Hexa-his tagged SEMP1 was extracted from the crude lysate by affinity chromatography
using a Ni-chelate sepharosz column (Pharmingen). The column was loaded with 300 mM
NiCl,, washed with equilibration buffer (50 mM Tris, 500 mM NaCl, pH 8, 0.5 %
thtergent ®) loaded with the crude protein fraction and washed with equilibration
buffer/10 mM imidazol. Elution was performed with equilibration buffer/200 mM

imidazol. Due to the N-terminal his-tag and enterokinase-tag the size of molecular weight
of the modified SEMP1 protein increases from 23 to 27 kD.

Example 3
Immunization procedure

Female BALB/c mice were immunized at 6-8 weeks of age. Prior to immunization, muscle
degeneration/regeneration was induced by bilateral intramuscular injection of lOOpl
cardiotoxin (10uM in PBS) (LATOXAN, L-8102; Rosans, France) into the M. tibialis (=
day 0). 50pg of plasmid DNA containing the SEMP1 open reading frame purified on a
silica-gel-membrane column (Qiagen, DE) in 50pl sterile 0.9% NaCl was injected
intramuscularly into the M. tibialis anterior of each hind leg. Five doses of DNA were
injected every 4 weeks. Aliquots of serum were taken by retrobulbar puncture at day 97, 3

days prior to dissection of the spleen. The animal displaying the highest serum titer was

* Trademark
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boosted intravenously with 30pg SEMP1 protein purified from Sf9 cells (see above). The
mice were sacrificed at day 129 and the spleens used to generate hybridomas following
standard procedures. High producer hybridoma clones were generated by FACS cell sorter
cloning (FACS Vantage, Becton Dickinson) of SEMP1 positive hybridoma bulk cultures.

Anti-SEMP1 Westernblot analysis

The Western blot analysis was performed by standard procedures using the Novex NuPage
Bis-Tris system (Invitrogen). Nitrocellulose membranes blotted from protein gels loaded
with different amounts of purified SEMP1 or cell extracts from SEMP1-positive or SEMP1-
negative control cells were incubated with supernatants from hybridoma clones producing

SEMP1 antibody (1:10 and 1:100 dilution). The anti-SEMP1 signal was detected using

standard chemiluminescence protocols (Roche Moleclar Biochemicals).

Example 4
Immunofluorescence Microscopy

MDA-MB 435 cells were grown on Poly-L-Lysine (Sigma) coated microscope slides in
standard medium at different densities. Cells were washed with PBS and fixed subsequently
with 1 % paraformaldehyd/PBS for lhr at room temperature. Permeabilization and
blocking was done with a 1 hr incubation in 0.05 % Tween20/ 10 % Albumin (Roche
Diagnostics GmbH, DE)/ PBS. Thereafter indirect immunofluorescence staining was

performed with anti-SEMP1 followed by anti-mouse F(ab); labeled with Alexa488

(Molecular Probes). The fluorescence image was recorded.

Example 5
Retroviral Construct and Viral Transduction

The SEMP1 retrovirus was generated using a vector containing 1-NGFR cell surface marker
as a reporter molecule (Machl, AW, et al, Cytometry 29 (1997) 371-374). In short, the
5'LTR promotor drives the -NGFR marker protein expression. The 3' down-stream located
SV40 promotor was substituted by a CMV promotor, which drives the SEMP1 expression.
SEMP1 was cloned as ORFE with introduction of an ideal Kozak sequence (Kozak, M.,
Nucleic Acids Res. 15 (1987) 8125-8148). To generate infectious retroviruses, the SEMP1/1-

NGER retroviral plasmid was transfected with lipofectamine (Gibco) into the retrovirus
producing, amphotropic HSR BM01 cell line according to the manufactures manual.

HSR BMO1 high titer retrovirus producing cell clones were generated by FACS cell sorting

* Trademark
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and subsequent testing of effective transduction rates from conditioned HSRBMO1 cell

clone supernatants.

This cell line can be used for proving specificity and correct homing of SEMP1 protein, e.g.,

in oncologically relevant mammary carcinoma cells.
Antibody specificity

The SEMP1 specificity of different monoclonal antibodies has been confirmed by Western
blot analysis. A typical result is shown in Fig. 2 (arrow, SEMP1 clone ¢38). Only SEMP1
positive cells like SAEC (small airway epithelial cells) and CACO-2 show a signal at the
expected MW of about 23 kD. As expected, the hematopoietic cell line K562 is negative for
SEMP1. In addition, the SEMP1 negative breast cancer cell lines MDAMB435 displays no
SEMP1 protein band, whereas its retrovirally transduced counterpart MDAMB435xSemp1

displays a strong SEMP1 band. Beside the SEMP1 hybridoma clone ¢38, a variety of

different SEMP1 hybridomas producing monoclonal antibodies against different intra- and

extracellular epitops of SEMP1 were obtained.

Fig. 3 shows the biological specificity of binding of SEMP1 antibodies. SEMP1 as 4-

transmembrane protein is localised only at cell-cell contact sites (arrows, SEMP1 clone
c38).

Example 6
Epitope mapping using complementary SEMP1 antibodies

For subsequent screening of epitopes of SEMP1 antibodies an ELISA was performed:

— coating of 96-well chambers with his-tagged SEMP1

— blocking of chambers with 1% bovine albumin

— washing (twice with PBS/0.05% Tween 20)

— incubation with hybridoma supernatants containing anti-SEMP1 activity, positive
control anti-his-antibody

— washing

— incubation with secondary antibody conjugated with peroxidase

— washing

— incubation with peroxidase substrate (ABTS" Solution)
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To identify the epitopes of the 66 different antibodies a complementary peptide ELISA was
established. For this purpose 44 peptides of the hydrophilic areas of SEMP1 were
synthesized and incubated in single reactions during the incubation of the anti-SEMP1
antibody containing supernatants. Using high amounts of the peptide reduces the binding
of anti-SEMP1 antibodies with matching epitopes to the his tagged SEMP1.

The reduction of the chromogenic signal was measured in comparation to the not

competed supernatants.

Example 7

Attempts to generate SEMP1 antibodies using SEMP1 peptides for immunization

Fusion peptides (QWRIYSAGD)-KLH (Peptide of SEQ ID NO:1 coupled to keyhole limpet
hemocyanin) and KLH-(MKCMKCLEDDEMQKM) (Peptide of SEQ ID NO:2 coupled to
keyhole limpet hemocyanin) in Freund's adjuvant were injected into two rabbits. Three
subcutaneous dorsal sites were administered, total of 0.1 mg peptide per immunization.
Injections were given at weeks 0, 2, 6 and 8. Serum displayed high titer of antibody using
the peptides on a dot blot, but did not work at all on cell extracts or in FACS analysis.
Therefore, no SEMP1 binding antibodies are generated.

Example 8

Enzyme immunoassay for the determination of SEMP1 according to the ELISA principle

Reagent 1:

— 1.25 pg/ml biotinylated Mab clone 3 (preparation according to Peters, J.H., et al,
"Monoklonale Antikérper”, Springer Verlag, Berlin, 1985, pp. 209-212)

— 10 mmol/I citrate buffer

— 47 mmol/l phosphate bufter, pH 6.3

— 50 mU/ml conjugate of peroxidase and monoclonal antibody clone 5 (prepared
according to Wilson, M.B., and Nakane, P.K., 1978, in Immunofluorescence and
Related Staining Techniques, W. Knapp, K. Kolubar, G. Wick eds., pp. 215-224,

Elsevier/North Holland, Amsterdam; the activity stated refers to peroxidase)

Reagent 2:

— 100 mmol/l phosphate citrate buffer, pH 4.4

— 3.2 mmol/l sodium perborate

— 1.9 mmol/l ABTS® (2,2'-azino-di-[3-ethyl-benzthiazoline sulfonate(6)]
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Human sera to which 3, 5, 10 and 25 ng/ml, respectively, of recombinantly produced

SEMP1 have been added are used as samples.

The reaction is carried out using small, streptavidin-coated polystyrene tubes (preparation
according to EP-A 0 269 092).

Carrying out the determination:

0.2 ml sample are incubated in a small tube with 1 ml reagent 1 for 60 minutes at 20-25°C,
followed by suction and washing twice with tap water. Subsequently, reagent 2 is added,
incubated for 30 minutes at 20-25°C and the extinction is determined in the photometer at
420 nm. In this way, a standard curve is obtained, allowing the determination of the

SEMP1 concentrations of the samples to be examined.

Example 9

Detection of SEMP1 in normal tissue and tumor tissue

To detect SEMP1 protein in histologic sections, paraffin sections of normal tissue and
breast cancer tissue were examined. Fig. 5 shows a section with an anti-SEMP1-antibody
staining (Figs. 5 A and B) and with a non-binding antibody (C, D) for control purposes.
The anti-SEMP1-antibody according to the invention binds specifically only to the
epithelial cells of the different gland structures, whilst the surrounding mesenchymal
stroma tissue is not stained. The figure clearly shows that this is a membrane-located
staining in which all of the epithelial cells are stained. It is not shown in this figure that, in
the mammary gland sections, apart from the lobular structures (epithelial cells) also ductal

structures (endothelial cells) can be stained with the antibodies according to the invention.

In contrast to this, expression of SEMP1 in tumor tissue is significantly lower than in
normal tissue. This is shown in Figs. 6 and 7. Whereas in normal tissue from breast or
colon, SEMP1 is found especially on the membrane part of the epithelial cells, in tumor
tissue, some staining was found for the membrane and the cytoplasm. However, staining in

tumor tissue was considerably lower than in normal tissue.

Fig. 7 shows a comparison of a section of normal breast tissue with eight sections of breast
tumor tissue. Fig. 7 shows that especially lobular structures are stained. In all cases, the

staining is found at the membrane. In none of the sections of breast tumor tissue a

.....
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membrane-located staining could be detected as was found in normal breast tissue. For

breast tumor tissue, the staining is always a low uniform cytosolic staining.

These experiments demonstrate that anti-SEMP1 antibodies according to the invention can

be effectively used for the diagnosis of the status of tight junction of cells and therefore are

5 avaluable marker for tumorigenesis and/or tumor progression.

......
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SEQUENCE LISTING

(1) GENERAIL INFORMATION:

(1) APPLICANT:

(A} NAME: F. Hoffmann-La Roche AG
(B) STREET: 124 Grenzacherstrasse
(C) CITY: Basle
(B} COUNTRY: Switzerland
(F) POSTAL CODE (ZIP): CH-4070

(ii) TITLE OF INVENTION: Antibodies Against SEMP1, Methods For Their
Production 2And Uses Thereof

S: 4

L]

(i11) NUMBER OF SEQUENCI

(1iv) CORRESPONDENCE ADDRESS
(A) NAME: GOWLING LAFLEUR HENDERSON LLP
(B) STREET: 160 ELGIN STREET, SUITE 2600
(C) CITY: OTTAWA
) PROVINCE: ONTARIO
(E) COUNTRY: CANADA
) POSTAL CODE: K1P 1C3

4

(v) COMPUTER READABLE PFORM:
(A) MEDIUM TYPE: Floppy disk
(B) COMPUTER: IBM PC compatible
(C) OPERATING SYSTEM: PC-DOS/MS-DOS
(D) SOFTWARE: PatentIn Release #1.0, Version #1.30 (EPO)

(vi) CURRENT APPLICATION DATA:
(A) APPLICATION NUMBER: 2,348,026
(BY FILING DATE: 2001-06-08

(vii) PRIOR APPLICATION DATA:
(A) APPLICATION NUMBER: EPC 00 113 344.6
(B) FILING DATE: 2000-06-23

(A) APPLICATION NUMBER: EPC 01 107 799.7
(B) FILING DATE: 2001-04-05

(viii) ATTORNEY/AGENT INFORMATION
(A) NAME: GOWLING LAFLEUR HENDERSON LLP
(B) REFERENCE NUMBER: O08-891308CA

(ix) TELECOMMUNICATION INFORMATION
(A) TELEPHONE: 613-233-1781
(B) TELEFAX: 613-563-9869

1]
0
H

D NO: 1:

(2) INFORMATION PFOR Si
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(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 9 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: proteln

P

ID NO: 1:

(xi) SEQUENCE DESCRIPTION: &S

=
O

Gln Trp Arg Ile Tyr Ser Ala Gly Asp
1 5

(2) INFORMATION FOR SEQ ID NO: 2Z:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids

(B) TYPE: amino acid

(C) STRANDEDNESS: single

(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: protein

(xi) SEQUENCE DESCRIPTION:- SEQ ID NO: 2:

Met Lys Cys Met Lys Cys Leu Glu Asp Asp Glu Met Gln Lys Met
1 5 10 | 15

(2) INFORMATION FOR SEQ ID NO: 3:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 3443 bage pailrs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: double
(D) TOPOLOGY: linear

Bt

(11) MOLECULE TYPE:

DNA (genomic)

(1x) FEATURE:
(A) NAME/KEY: CDS
(B) LOCATION:221..853

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 3:

GAGCAACCTC AGCTTCTAGT ATCCAGACTC CAGCGCCGCC CCGGGCGECGGE ACCCCAACCC '60
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CCACCCAGAG CTTCTCCAGC GGCGGCGCAG CGAGCAGGGC

GCGGGGECCCA GCCACCTTCG GGAGTCCGGG TTGCCCACCT

ACCTGCCACC CCTGAGCCAG CGCGGGECGECEC CGAGCGAGTC

CTG
Leu

ATC
Ile

GAC
Asp

TGC

TTG

Leu
70

GTT
Val

AT
Met

ATG
Met

TTA
Leu

GAC
AsSp

150

TTC
Phe

CTT
Leu

CAG
Gln

GTC
val

AAC
Asn

GTG
vVal
55

CTG

Leu

GGC
Gly

AAG

GCT
Ala

GTT
Val
135

CCT
Pro

ACT
Thx

TGC

CTG
Leu

AGC
Ser

ATC

40

TCG
Ser

AAT
ASn

ATC
Ile

TGT

GTC
vVal
120

GCC
Ala

ATG
Met

GGC
Gly

TGT
Cys

TTG
Leu

ACT
Thr
25

GTG
val

CAG
Gln

CTG
Leu

CTC
Leu

ATG
Met
105

ATT

Ile

ACA
Thr

ACC
Thyr

TGG
Trp

TCC
Sexr

185

’ TN R A mANTAR ST T WY A VW LA TR W A TR | AT AL A MRAEY ST TROY AR e VI

GGC
Gly
10

GCC
Ala

ACC
Thr

AGC
Ser

AGC
Sex

CTG
Leu
90

AAG

GGG
Gly

GCA
Ala

CCA
Pro

GCT
Ala
170

TGT

TTC
Phe

CTG

Leu

GCC
Ala

ACC
Thy

AGC
Ser
75

GGA
Gly

TGC

GGET
Gly

TGG
Trp

GTC
Val
155

GCT

Ala

CCC
Pro

ATT
Tle

CCC
Pro

CAG
Gln

GGG
Gly
60

ACA
Thx

GTG
val

TTG
Leu

GCG
Ala

TAT
Tyr
140

AAT

Asn

GCT
Ala

CGA
AxYg

CTC
L.eu

CAG
Gln

GCC
Ala
45

CAG
Gln

TTG
Leu

ATA
Tle

GAA
Glu

ATA
Tle
125

GGC
Gly

GCC
Ala

TCT
sSer

Lys

GCC
Ala

TGG
Trp
30

ATG
Met

ATC
Tle

CAA
Gln

GCA
Ala

GAC
Asp
110

TTT
Phe

AAT
AsSn

AGG

CTC
Leu

ACA
Thxr
190

adlaa e b e o)

TTC
Phe
15

AGG

Arg

TAC
Tvyr

CAG
Gln

GCA
Ala

ATC
Tle
95

GAT
ASP

CTT
Leu

AGA
Axrg

TAC

TGC

Cys
175

ACC
Thy

CTG
Leu

ATT
Ile

GAG

Glu

TGC

ACC

Thy
80

T
Phe

GAG
Glu

CTT
Leu

ATC
Ile

GAA
Glu
160

CTT

Leu

TCT
sSer

TCCCCGCCTT

GCAAACTCTC CGCCTTCTGC

ATG

GCC

Met Ala

1

GGA
Gly

TAC

GGG
Gly

AAA
LYS
65

CGT

Arg

GTG
val

GTG
Val

GCA
Ala

GT'T
Val
145

TTT
Phe

CTG
Leu

TAC

TGG
Trp

TCC
Ser

CIG
Leu
50

GTC
Val

GCC
Ala

GCC
Ala

CAG
Gln

GGT
Gly
130

CAA

Gln

GGT
Gly

Glvy

CCA
Pro

AAC
Asn

ATC

TAT
Tyr
35

TGG

Trp

TTT
Phe

TTG
Leu

ACC
Thx

AAG
Lys
115

CTG
Leu

GAA

Glu

CAG
Gln

GGT
Gly

ACA
Thr
195

GCG
Ala

GGC
Glvy
20

GCC
Ala

ATG
Met

GAC

ASpD

ATG
Met

GTT
val
100

ATG
Met

GCT
Ala

TTC
Phe

GCT
Ala

GCC
Ala
180

AACTTCCTCC

GGG
Gly
5

GCC
Ala

GGC
Gly

TCC
Ser

TCC
Ser

GTG
val
85

GGC
Gly

AGG

Arg

ATT
Tle

TAT

CTC
Leu
165

CTA
Leu

CCA AGG

Pro

Arg

120

180

235

283

331

379

427

475

523

571

619

667

715

763

811
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-23-4
CCC‘TAT CCA AAA CCT GCA CCT TCC AGC GGG AAA GAC TAC GTG 853
Pro Tyr Pro Lys Pro Ala Pro Ser Ser Gly Lys Asp Tyr Val |
200 205 210

TGACACAGAG GCAAAAGGAG AAAATCATGT TGAAACAAAC CGAAAATGGA CATTGAGATA 913
CTATCATTAZA CATTAGGACC TTAGAATTTT GGGTATTGTA ATCTGAAGTA TGGTATTACA 973
AAACAAACAA.ACAAACAAAA ADCCCATGTG TTAAAATACT CAGTGCTAAA.CATGGCTTAA 1033
TCTTATTTTA TCTTCTTTCC TCAATATAGG AGGGAAGATT TTACCATTTG TATTACTGCT 1093
TCCCATTGAG TAATCATACT CAAATGGGGG AAGGGGTGCT CCTTAAATAT ATATAGATAT 1153
GTATATATAC ATGTTTTTCT ATTAAAAATA GACAGTAAAA TACTATTCTC ATTATGTTGA 1213
TACTAGCATA CTTAAAATAT CTCTAAAATA GGTAAATGTA TTTAATTCCA TATTGATGAA 1273
GATGTTTATT GGTATATTTT CTTTTTCGETC CTTATRTACA TATGTAACAG TCAAATATCA 1333
TTTACTCTTC TTCATTAGCT TTGGGTGCCT TTGCCACAAG ACCTAGCCTA ATTTACCAAG 1393
GATGAATTCT TTCAATTCTT CATGCGTGCC CTTTTCATAT ACTTATTTTA TTTTTTACCA 1453
TAATCTTATA GCACTTGCAT CGTTATTAAG CCCTTATTTG.TTTTGTGTTT'CATTGGTCTC 1513
TATCTCCTGA ATCTAACACA TTTCATAGCC TACATTTTAG TTTCTAAAGC CAAGAAGAAT 1573
TTATTACAAA TCAGAACTTT GGAGGCAAAT CTTTCTGCAT GACCAAAGTG ATAAATTCCT 1633
GTTGACCTTC CCACACAATC CCTGTACTCT GACCCATAGC ACTCTTGTTT GCTTTGAAARA 1693
TATTTGTCCA ATTGAGTAGC TGCATGCTGT TCCCCCAGGT GTTGTAACAC AACTTTATTG 1753
ATTGAATTITT TAAGCTACTT ATTCATAGTT TTATATCCCC CTAAACTACC TTTTTGTTCC 1813
CCATTCCTTA ATTGTATTGT TTTCCCAAGT GTAATTATCA TGCGETTTTAT ATCTTCCTAA 1873
TAAGGTGTGG TCTGETTTGTC TGAACAAAGT GCTAGACTTT CTGGAGTGAT AATCTGGTGA 1933
CAAATATTCT CTCTGTAGCT GTAAGCAAGT CACTTAATCT TTCTACCTCT TTTTTCTATC 1993
TGCCAAATTG AGATAATGAT'ACTTAACCAG TTAGAAGAGG TAGTGTGAAT ATTAATTAGT 2053
TTATATTACT CTCATTCTTT GAACATGAAC TATGCCTATG TAGTGTCTTT ATTTGCTCAG 2113
CTGGCTGAGA CACTGAAGAA GTCACTGAAC AAAACCTACA CACGTACCTT CATGTGATTC 2173
ACTGCCTTCC TCTCTCTACC AGTCTATTTC CACTGAACAA AACCTACACA CATACCTTCA 2233
TGTGGTTCAG TGCCTTCCTC TCTCTACCAG TCTATTTCCA CTGAACAAAA CCTACGCACA 2293
TACCTTCATG TGGCTCAGTG CCTTCCTCTC TCTACCAGTC TATTTCCATT CTTTCAGCTG 2353




- e W o

TGTCTGACAT

CAGAATGCTA

GAGACCTGGA
GCTGCTGTAA
CTCACAGTGA
TTGAAAAGTG
CTTTTCAAAT

TCTCAAGTGA

AGTCTTATCT
GAAGAAATAA
TAACTCATAA
CTGACGCTGC
GTCAGCCACC
TGAGAATATA
CATGATGTGT
ATGGCCCAAA
TATTCTTCTA
TTGTATAAAG

AAAAARDADNDA

(2) INFORMATION FOR 8!

(i) SEQUENCE CHA!

(11)

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4:

Met Ala Asn Ala Gly Leu Gln Leu Leu Gly Phe Ile Leu Ala Phe Leu

1

(C) STRANDE

(D) TOPOLOGY: linear

GTTTGTGCTC
TTTCACTTGA
TTTGAGTCTT
GCTTATTGCT
TGTTGTGGGE
CTATACTAAG
GTTTGAAAAT

TGAGACAGTG

TCTGCAGTGA
AAGCCTACGT
GGTGCTATCT
TAGGATAGTT
GTGTCTTATG
TGCTTTTGGA
GAGTGTAATT
ATGACCAACG

CCACACCTGG

CATTACTCTT

(A) LENGTH:
(B) TYPE:

MOLECULE TYPE:

-

L]

5
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ﬂ
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TGTTCCATTT

GCAAGATGAT

GGTGCTATCA

TCATCTGTAL

ATCCAGTGAG

GGAAAGAATT

FAVAVAVAVAVAVAUNE |

AAGTAAAATT

GTATGGCCCA

GTTGGTAAAT

GTTCAGTGAT

AGTTTGGAAA

AGGAATTGGA

AGTTAAAATT

CCATGTGGAT

AAATTGTTAC

AAACAGACCA

TTTCAATAAA

Q@ ID NO: 4:

-23-5

TAACAACTGC

GTATGGAAAG

ATCACCGTCT
GCGGTGGTTT

ATAGAATACA

GAGGAATTAA

TAAGAAATGG

GAGTGCACTA

ATGCTTTCTG

CCAACAGCAA

GCCCTCAGAG
TGGTACTTCA
CCTAATAAAT
TAAATGGCTT
ATCAGTTACC
AATAGAATTT

ATAGACATTT

TTGTTTTTTA

RACTERISTICS:

211 amino acids

amino acid
DNESS

protein

single

10

TCTTACTTTT
GETGTTGCCA
GTGTTTGAGC
GTAATTCCTG
TQTAAGTGTG
CTGCATACGT
GTTTCTTGCC
AACGAATAAG
TGGCTAAACA
GGGAGATTTT
CTCTTGCTGT
TAATAAACTA
TTTAGTGTGC
TTGCCACATA
AAACATTACA
ATCCAATTTT
TGGGGTTTTA

ATTTAAAAAA

CCAGTCTGTA
CTGGTGTCTG
AAGGCATTTG
ATCTTCCCAC
GTTTTGTAAT
TTTGGTGTTG
TTAACCAGTC

ATTCTGAGGA

GATGTAATGG
TGAATCATAA

TAGCTGGCAG

CACAAGGAAA
CTTCCAAACC

CATAGATCTT

AAADDAATTTIT
GATCTTTTTA

TAATGGGAAT

AGGAAAAAAA

15

L T e ey e W PP VTR Syt Vil STV v,

2413
2473
2533
2593
2653
2713
2773
2833
2893

2953

3013

3073
3133
3193
3253
3313
3373
3433

34473




Gly

Gly

Lys

65

val

Val

Ala

Val

145

Phe

Leu

ASp

Trp

Ser

Leu

50

val

Ala

Ala
Gln
Gly
130
Gln
Gly

Gly

PXro

210

Tle

Tyr

35

Trp

Phe

Leu

Thr

Lys
115

Leu

Glu

Gln

Gly

Thr

195

Val

-23-6

CA 02348026 2001-10-09

Gly Ala Ile Val Ser Thr Ala

20

Ala

Met

ASD

Met

Val

100

Met

Ala

Phe

Ala

Ala
180

Pro

Gly

Ser

Ser

vVal

85

Gly

Arg

Tle

Leu
165

Leu

Arg

Asp Asn

Cys Val

Leu

70

Val

Met

Met

Leu

Asp

150

Phe

L.eu

Pro

AT £V 00 S0 B, A TN T £ VR TR Py s 3 K 2 T I Y S TV, T N B, X e RN W AT L4 R0 S T T T 0 N T TN T 2 W AL G 2 O 0 T 4] L R 4 T iy s = i iyt vy

55

Leu

Gly

Ala

val
135

Pro

Thr

Ile
40

Sexr

ASn

Ile

Cys

Val

120

Ala

Met

Gly

Cys

Pro
200

25

-Val
Gln
Leu
Leu
Met
105
Ile
Thr
Thr

Trp

sSer
185

Lys

e o 4 e b 4 P g e S W, T W e e S

Thy
Ser
Sexr

Leu
SO

Gly
Ala

Pxro

Ala
170

Pxro

Leu

Ala

Thr
Ser
75

Gly

Gly

Txrp

Val

155

Ala

Pro

Ala

Pxro

Gln
Gly
60

Thr
Val
Leu
Ala
TyY

140

Asn

Ala

Arg

Pro

Gln
Ala
45

Gln

Leu

Ile

Glu

Tle

125

Gly

Ala

Ser

Ser
205

Trp Arg

30

Met

Ile

Gln

Ala

ASpP
110

Phe

Asn

Lieu

Thr
190

Sey

Gln

Ala

Ile
g5
ASDP

Lieu

Arg

Cys
175

Thr

Gly

Tle

Glu

Thr
80

Phe

Glu

Leu

Tle

Glu

160

Leu

Ser
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24

THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OF PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. An antibody secreted from a cell line selected from the group consisting of
cell lines DSM ACC2458, DSM ACC2459, DSM ACC2460, DSM ACC2461, DSM
ACC2462, and DSM ACC2463.

2. An Fab, Fab', or F(ab)', fragment of an antibody secreted from a cell line
selected from the group consisting of cell lines DSM ACC2458, DSM ACC2459,
DSM ACC2460, DSM ACC2461, DSM ACC2462, and DSM ACC2463.

3. An antibody containing a variable region and a constant region, wherein
said variable region is the variable region of an antibody secreted from a cell
line selected from the group consisting of cell lines DSM ACC2458, DSM
ACC2459, DSM ACC2460, DSM ACC2461, DSM ACC2462, and DSM ACC2463
and wherein the variable region is linked to a constant region of a human

antibody.

4. An antibody containing a variable region and a constant region, wherein
said variable region is the variable region of an antibody secreted from a cell
line selected from the group consisting of cell lines DSM ACC2458, DSM
ACC2459, DSM ACC2460, DSM ACC2461, DSM ACC2462, and DSM
ACC2463, and wherein said variable region is modified by replacing part or all
of the non-SEMP1 binding sequences with the corresponding sequences from a
human variable region and wherein the variable region is linked to a constant

region of a human antibody.

5. An antibody according to claim 4, wherein the antibody is a CDR grafted
antibody.

6. A cell line selected from the group consisting of DSM ACC2458, DSM

ACC2459, DSM ACC2460, DSM ACC2461, DSM ACC2462, and DSM
ACC2463.
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Fig. 2
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