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MUC1 Antibodies

FIELD OF THE INVENTION

The present invention pertains to the field of antibodies. In particular, improved anti-
mucin antibodies showing an improved antigen binding and/or recognition as weil as a
method for improving the antigen binding and/or recognition of an anti-mucin antibody
are provided. In specific embodiments, the present invention is directed to improved
anti-MUC1 antibodies which are useful in the treatment of cancer.

BACKGROUND OF THE INVENTION

Today, antibodies are widely used agents in the field of medicine and research. In
medicine, they find application in many different fields. For example, antibodies are
used as labeling agents for detecting certain markers which allow the diagnosis and/or
prognosis of diseases or the determination of specific body parameters such as, for
example, the presence or concentration of certain hormones.

Furthermore, antibodies are also used as therapeutic agents in the treatment and
prophylaxis of a variety of diseases such as cancer, cardiovascular diseases,
inflammatory diseases, macuiar degeneration, transplant rejection, multiple sclerosis,
and viral infections. In these therapies, the antibody may possess therapeutic activity
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on it own, for example by blocking receptors or messenger molecules, thereby
inhibiting their disease-relevant functions, or by recruiting and activating components of
the patient's immune system. Alternatively, the antibody may be coupled to another
agent having therapeutic activity. In particular in the treatment of cancer and infections,
said further agent has cell-killing activity and may be, for example a radioisotope or a
cytotoxin. In another application, antibodies may be used to passively immunize a
patient by transferring suitable antibodies into the patient's circulation.

Specific antibodies are produced by injecting an antigen into a mammal, such as a
mouse, rat, rabbit, goat, sheep, or horse. Blood isolated from these animals contains
polyclonal antibodies directed against said antigen in the serum. To obtain an antibody
that is specific for a single epitope of an antigen, antibody-secreting lymphocytes are
isolated from the animal and immortalized by fusing them with a cancer cell line,
resulting in hybridoma cells. Single hybridoma cells are then isolated by dilution cloning
to generate cell clones that all produce the same monoclonal antibedy.

However, in therapeutic applications these monocional antibodies have the problem
that they are derived from animal organisms and differ in their aminc acid sequence
from human antibodies. The human immune system hence recognizes these animal
antibodies as foreign and rapidly removes them from circulation. Furthermore, systemic
inflammatory effects may be caused. A solution to this problem is the replacement of
certain constant parts of the monoclonal antibody with corresponding parts of a human
antibody. If only the heavy and light chain constant regions are replaced, a chimeric
antibody is obtained, while the additional replacement of the framework regions of the
heavy and light chain variable regions results in so called humanized antibodies.

In research, purified antibodies are used in many applications. They are most
commonly used to identify and locate biological molecules such as in particular
proteins. The biological molecules may either be detected after they have been
isolated, for example to determine their presence, concentration, integrity or size. On
the other hand, they may be detected in cellular or tissue samples, for example to
determine their presence or location. Furthermore, antibodies are used in isolation
procedures of specific biological substances, in particular proteins, wherein the
antibody specifically separates the biological substance of interest from the sample
containing it.

In all these applications, a tight binding and specific recognition of the antigen is of vital
importance for the antibody used. Thereby, higher activity and less cross-reactivity, in
particular less adverse side effects in therapeutic applications, are obtained. However,
during humanization of monoclonal antibodies, often the affinity and specificity of the
engineered antibody is decreased.
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An interesting and important group of antibodies are those directed against mucin
proteins. Mucins are a family of high molecular weight, heavily glycosylated proteins
produced by many epithelial tissues in vertebrates. They can be subdivided inte mucin
proteins which are membrane-bound due to the presence of a hydrophobic membrane-
spanning domain that favors retention in the plasma membrane, and mucins which are
secreted onto mucosal surfaces or secreted to become a component of saliva. The
human mucin protein family consists of at least the family members MUC1, MUC2,
MUC3A, MUC3B, MUC4, MUCS5AC, MUCSB, MUC6, MUC7, MUCS8, MUC12, MUC13,
MUC15, MUC16, MUC17, MUC19, and MUC20; wherein MUC1, MUC3A (isoform 1),
MUC3B and MUC4 are membrane bound.

Increased mucin production occurs in many adenocarcinomas, including cancer of the
pancreas, lung, breast, ovary, colon, etc. Mucins are also overexpressed in lung
diseases such as asthma, bronchitis, chronic obstructive pulmonary disease or cystic
fibrosis. Two membrane mucins, MUC1 and MUC4 have been extensively studied in
relation to their pathological implication in the disease process. Moreover, mucins are
also being investigated for their potential as diagnostic markers.

Several antibodies directed against mucin proteins, in particutar MUC1, are known in
the art. Some of them are already approved for medical applications. However, their
use could still be improved if their antigen affinity and/or specificity could be enhanced.

In view of this, there is a need in the art to provide improved anti-mucin antibodies
preferably having enhanced antigen binding and/or recognition properties as well as
methods which are suitable to improve the antigen binding and/or recognition of known
antibodies, in particular of therapeutic MUC1 antibodies.

SUMMARY OF THE INVENTION

The present inventors have found that the antigen-binding properties of antibodies
directed against mucin proteins are good if a proline residue is present at position 28 of
the heavy chain variable region of an antibody, according to the Kabat numbering.

Therefore, in a first aspect, the present invention is directed to an antibody or a
fragment or derivative thereof which is capable of binding to a mucin protein and which
comprises at least a portion of the heavy chain variable region which comprises a
proline residue at amino acid position 28 according to the Kabat numbering.

In a second aspect, the present invention provides a nucleic acid encoding the
antibody or fragment or derivative thereof according to the invention. Furthermore, in a
third aspect an expression cassette or vector comprising the nucleic acid according to
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the invention and a promoter operatively connected with said nucleic acid and, in a
fourth aspect, a host cell comprising the nucleic acid or the expression cassette or
vector according to the invention are provided.

In a fifth aspect, the present invention is directed to a composition comprising the
antibody or fragment or derivative thereof according to the invention, the nucleic acid
according to the invention, the expression cassette or vector according to the invention,
or the host cell according to the invention.

According to a sixth aspect, the invention provides the antibody or fragment or
derivative thereof, the nucleic acid, the expression cassette or vector, the host cell, or
the composition according to the invention for use in medicine, in particular in the
treatment, prognosis, diagnosis and/or monitoring of cancer, wherein the cancer
preferably is selected from the group consisting of cancer of the colon, stomach, liver,
pancreas, kidney, blood, lung, and ovary.

In a seventh aspect, the invention is directed to a method for improving the antigen
binding and/or recognition of an antibody or a fragment or derivative thereof which is
capable of binding to a mucin protein and which comprises a heavy chain variable
region, comprising the step of providing a proline residue at position 28 of the heavy
chain variable region, according to the Kabat numbering.

In an eighth aspect, the invention is directed to a method for preparing a nucleic acid
according to the invention, comprising the steps of

(a) providing a nucleic acid comprising the nucleic acid sequence coding for an
antibody or a fragment or derivative thereof which is capable of binding to
MUC1 and which comprises a heavy chain variable region, wherein the heavy
chain variable region does not comprise a proline residue at amino acid
position 28 according to the Kabat numbering;

(b} introducing a mutation into the codon coding for amino acid number 28,
according to the Kabat numbering, of the heavy chain variable region so that
said codon codes for a proline residue.

Other objects, features, advantages and aspects of the present invention will become
apparent to those skilled in the art from the following description and appended claims.
It should be understood, however, that the following description, appended claims, and
specific examples, which indicate preferred embodiments of the application, are given
by way of illustration only. Various changes and modifications within the spirit and
scope of the disclosed invention will become readily apparent to those skilled in the art
from reading the following.
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DETAILED DESCRIPTION OF THE INVENTION
Definitions:

As used herein, the following expressions are generally intended to preferably have the
meanings as set forth below, except to the extent that the context in which they are
used indicates otherwise.

The expression "comprise”, as used herein, besides its literal meaning also includes
and specifically refers to the expressions "consist essentially of” and "consist of". Thus,
the expression "comprise" refers to embodiments wherein the subject-matter which
"comprises" specifically listed elements does not comprise further elements as well as
embodiments wherein the subject-matter which "comprises” specifically listed elements
may and/or indeed does encompass further elements. Likewise, the expression "have"
is to be understood as the expression "comprise", also including and specifically
referring to the expressions "consist essentially of" and "consist of'.

The term “antibody” particularly refers to a protein comprising at least two heavy chains
and two light chains connected by disulfide bonds. The term "antibody" includes
naturally occurring antibodies as well as all recombinant forms of antibodies, e.g.,
antibodies expressed in prokaryotes, unglycosylated antibodies, humanized antibody,
and chimeric antibody. Each heavy chain is comprised of a heavy chain variable region
(VH) and a heavy chain constant region (CH). Each light chain is comprised of a light
chain variable region (VL) and a light chain constant region (CL). The heavy chain-
constant region comprises three or - in the case of antibodies of the IgM- or IgE-type -
four heavy chain-constant domains (CH1, CH2, CH3 and CH4) wherein the first
constant domain CH1 is adjacent to the variable region and may be connected to the
second constant domain CH2 by a hinge region. The light chain-constant region
consists only of one constant domain. The variable regions can be further subdivided
into regions of hypervariability, termed complementarity determining regions (CDRs),
interspersed with regions that are more conserved, termed framework regions (FR),
wherein each variable region comprises three CDRs and four FRs. The variable
regions of the heavy and light chains contain a binding domain that interacts with an
antigen. The constant regions of the antibodies may mediate the binding of the
immunoglobulin to host tissues or factors, including various cells of the immune system
(e.g., effector cells) and the first component (C1q) of the classical complement system.
The term "antibody" according to the invention, however, also includes unusual
antibodies such as heavy chain antibodies, i.e. antibodies only composed of one or
more, in particular two heavy chains, and nanobodies, i.e. antibodies only composed of
a single monomeric variable domain.

For indicating the amino acid positions of the heavy chain and light chain variable
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regions, the Kabat numbering system is used herein (Kabat, E.A. et al. (1991)
Sequences of Proteins of Immunological interest, 5" edition, NIH Publication No. 91-
3242). According to said system, the heavy chain comprises amino acid positions from
position 0 to position 113 including position 35A, 35B, 52A to 52C, 82A to 82C and
100A to 100K. The CDRs of the heavy chain variable region are located, according to
the Kabat numbering, at positions 31 to 35B (CDR1), 50 to 65 (CDR2) and 95 to 102
(CDR3). The remaining amino acid positions form the framework regions FR1 to FR4.
The light chain variable region comprises positions 0 to 109 including positions 27A to
27F, 95A to 95F and 106A. The CDRs are located at positions 24 to 34 (CDR1), 50 to
56 (CDR2) and 89 to 97 (CDR3). Depending on the initial formation of the specific gene
of an antibody, not all of these positions have to be present in a given heavy chain
variable region or light chain variable region. In case an amino acid position in a heavy
chain or light chain variable region is mentioned herein, unless otherwise indicated i is
referred to the position according to the Kabat numbering.

A "fragment or derivative" of an antibody in particular is a protein or glycoprotein which
is derived from said antibody and is capable of binding to the same antigen, in
particular to the same epitope as the antibody. Thus, a fragment or derivative of an
antibody herein generally refers to a functional fragment or derivative. In particularly
preferred embodiments, the fragment or derivative of an antibody comprises a heavy
chain variable region. It has been shown that the antigen-binding function of an
antibody can be performed by fragments of a full-length antibody or derivatives thereof.
Examples of fragments or derivatives of an antibody include (i) Fab fragments,
monovalent fragments consisting of the variable region and the first constant domain of
each the heavy and the light chain; (ii) F(ab), fragments, bivalent fragments comprising
two Fab fragments linked by a disulfide bridge at the hinge region; (iii) Fd fragments
consisting of the variable region and the first constant domain CH1 of the heavy chain;
(iv) Fv fragments consisting of the heavy chain and light chain variable region of a
single arm of an antibody; (v) scFv fragments, Fv fragments consisting of a single
polypeptide chain; (vi) (Fv). fragments consisting of two Fv fragments covaiently linked
together; (vii) a heavy chain variable domain; and (viii) multibodies consisting of a
heavy chain variable region and a light chain variable region covalently linked together
in such a manner that association of the heavy chain and light chain variable regions
can only occur intermolecular but not intramolecular. These antibody fragments and
derivatives are obtained using conventional techniques known to those with skill in the
art.

A target amino acid sequence is "derived" from a reference amino acid sequence, for
example, if the target amino acid sequence shares a homology or identity over its
entire length with a corresponding part of the reference amino acid sequence of at least
80 %, preferably at least 70 %, at least 75 %, more preferably at least 80 %, at least 85
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%, at least 80 %, at least 93 %, at least 95 % or at least 97 %. For example, if a
framework region of a humanized antibody is derived from a variable region of a
particular human antibody, then the amino acid of the framework region of the
humanized antibody shares a homology or identity over its entire length with the
corresponding framework region of the human antibody of at least 60 %, preferably at
least 70 %, at least 75 %, more preferably at least 80 %, at least 85 %, at least 90 %,
at least 93 %, at least 95 % or at least 97 %. The “corresponding part" or
"corresponding framework region" means that, for example, framework region 1 of a
heavy chain variabie region (FRH1) of a target antibody corresponds to framework
region 1 of the heavy chain variable region of the reference antibody. The same is true,
for example, for FRH2, FRH3, FRH4, FRL1, FRL2, FRL3 and FRL4. [n particular
embodiments, a target amino acid sequence which is "derived" from a reference amino
acid sequence is 100% homologous, or in particular 100 % identical, over its entire
length with a corresponding part of the reference amino acid sequence.

"Specific binding” preferably means that an agent such as an antibody binds stronger
to a target such as an epitope for which it is specific compared to the binding to another
target. An agent binds stronger to a first target compared to a second target if it binds
to the first target with a dissociation constant (Ky) which is lower than the dissociation
constant for the second target. Preferably the dissociation constant for the target to
which the agent binds specifically is more than 2-fold, preferably more than 5-fold,
more preferably more than 10-fold, even more preferably more than 20-fold, 50-fold,
100-fold, 200-fold, 500-fold or 1000-fold lower than the dissociation constant for the
target to which the agent does not bind specifically.

As used herein, the term "protein” refers to a molecular chain of amino acids or a
complex of more than one amino acid chain. A protein can contain any of the naturally
occurring amino acids as well as artificial amino acids and can be of biologic or
synthetic origin. A protein may be modified, naturally (post-transiational modifications)
or synthetically, by e.g. glycosylation, amidation, carboxylation and/or phosphorylation.
A protein comprises at least two amino acids, but does not have to be of any specific
length; this term does not include any size restrictions. In the present application, the
terms "protein”, "polypeptide" and "peptide" are used interchangeably. Preferably, a
protein comprises at least 10 amino acids, preferably at least 50 amino acids, at least
100 amino acids and most preferred at least 100 amino acids.

The term "nucleic acid" includes single-stranded and double-stranded nucleic acids
and ribonucleic acids as well as deoxyribonucleic acids. It may comprise naturally
occurring as well as synthetic nucleotides and can be naturally or synthetically
modified, for example by methylation, &'- and/or 3'-capping.

The term “conjugate” particularly means two or more compounds which are linked
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together so that at least some of the properties from each compound are retained in
the conjugate. Linking may be achieved by a covalent or non-covalent bond.
Preferably, the compounds of the conjugate are linked via a covalent bond. The
different compounds of a conjugate may be directly bound to each other via one or
more covalent bonds between atoms of the compounds. Alternatively, the compounds
may be bound to each other via a linker molecule wherein the linker is covalently
attached to atoms of the compounds. If the conjugate is composed of more than two
compounds, then these compounds may, for example, be linked in a chain
conformation, one compound attached to the next compound, or several compounds
each may be attached to one central compound.

The term "expression cassette” in particular refers to a nucleic acid construct which is
capable of enabling and regulating the expression of a coding nucleic acid sequence
introduced therein. An expression cassette may comprise promoters, ribosome binding
sites, enhancers and other control elements which regulate transcription of a gene or
franslation of an mRNA. The exact structure of expression cassetie may vary as a
function of the species or cell type, but generally comprises 5'-untranscribed and 5'-
and 3'-untranslated sequences which are invoived in initiation of transcription and
transiation, respectively, such as TATA box, capping sequence, CAAT sequence, and
the like. More specifically, 5'-untranscribed expression control sequences comprise a
promoter region which includes a promoter sequence for transcriptional control of the
operatively connected nucleic acid. Expression casseties may also comprise enhancer
sequences or upstream activator sequences.

According to the invention, the term "promoter" refers to a nucleic acid sequence which
is located upstream (5') of the nucleic acid sequence which is to be expressed and
controls expression of the sequence by providing a recognition and binding site for
RNA-polymerases. The "promoter” may include further recognition and binding sites for
further factors which are involved in the regulation of transcription of a gene. A
promoter may control the transcription of a prokaryotic or eukaryotic gene.
Furthermore, a promoter may be "“inducible", i.e. initiate transcription in response to an
inducing agent, or may be “constitutive" if transcription is not controlled by an inducing
agent. A gene which is under the control of an inducible promoter is not expressed or
only expressed to a small extent if an inducing agent is absent. In the presence of the
inducing agent the gene is switched on or the level of transcription is increased. This is
mediated, in general, by binding of a specific transcription factor.

The term "vector" is used here in its most general meaning and comprises any
intermediary vehicle for a nucleic acid which enables said nucleic acid, for example, to
be introduced into prokaryotic and/or eukaryotic cells and, where appropriate, to be
integrated into a genome. Vectors of this kind are preferably replicated and/or
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expressed in the cells. Vectors comprise plasmids, phagemids, bacteriophages or viral
genomes. The term "plasmid" as used herein generally relates to a construct of
extrachromosomal genetic material, usually a circular DNA duplex, which can replicate
independently of chromosomal DNA.

According to the invention, the term "host cell" relates to any cell which can be
transformed or transfected with an exogenous nucleic acid. The term "host cells”
comprises according to the invention prokaryotic (e.g. £. coli) or eukaryotic cells (e.g.
mammalian cells, in particular human cells, yeast cells and insect cells). Particular
preference is given to mammalian cells such as cells from humans, mice, hamsters,
pigs, goats, or primaies. The cells may be derived from a muitipiicity of tissue types
and comprise primary cells and cell lines. A nucleic acid may be present in the host cell
in the form of a single copy or of two or more copies and, in one embodiment, is
expressed in the host cell. '

The term "patient” means according to the invention a human being, a nonhuman
primate or another animal, in particular a mammal such as a cow, horse, pig, sheep,
goat, dog, cat or a rodent such as a mouse and rat. In a particularly preferred
embodiment, the patient is a human being.

The term “"cancer” according to the invention in particular comprises leukemias,
seminomas, melanomas, teratomas, lymphomas, neuroblastomas, gliomas, rectal
cancer, endometrial cancer, kidney cancer, adrenal cancer, thyroid cancer, blood
cancer, skin cancer, cancer of the brain, cervical cancer, intestinal cancer, liver cancer,
colon cancer, stomach cancer, intestine cancer, head and neck cancer, gastrointestinal
cancer, lymph node cancer, esophagus cancer, colorectal cancer, pancreas cancer,
ear, nose and throat (ENT) cancer, breast cancer, prostate cancer, cancer of the
uterus, ovarian cancer and lung cancer and the metastases thereof. Examples thereof
are lung carcinomas, mamma carcinomas, prostate carcinomas, c¢olon carcinomas,
renal cell carcinomas, cervical carcinomas, or metastases of the cancer types or
tumors described above. The term cancer according to the invention also comprises
cancer metastases.

By "tumor" is meant a group of cells or tissue that is formed by misregulated cellular
proliferation. Tumors may show partial or complete lack of structural organization and
functional coordination with the normal tissue, and usually form a distinct mass of
tissue, which may be either benign or malignant.

By "metastasis” is meant the spread of cancer cells from its original site to another part
of the body. The formation of metastasis is a very complex process and normally
involves detachment of cancer cells from a primary tumor, entering the body circulation
and settling down to grow within normal tissues elsewhere in the body. When tumor
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cells metastasize, the new tumor is called a secondary or metastatic tumor, and its
cells normally resemble those in the original tumor. This means, for example, that, if
breast cancer metastasizes to the lungs, the secondary tumor is made up of abnormal
breast cells, not of abnormal lung cells. The tumor in the lung is then called metastatic
breast cancer, not lung cancer.

The term “pharmaceutical composition" particularly refers to a composition suitable for
administering to a human or animal, i.e., a composition containing components which
are pharmaceutically acceptable. Preferably, a pharmaceutical composition comprises
an active compound or a salt or prodrug thereof together with a carrier, diluent or
pharmaceuticai excipient such as buffer, preservative and tonicity modifier.

The present invention is based on the finding that anti-mucin antibodies comprising a
proline residue at amino acid position 28, according to the Kabat numbering, in the
heavy chain variable region (VH) exhibit good antigen binding properties. Amino acid
position 28 of the heavy chain variable region is located in the first framework region
(FR1) in the vicinity of complementarity determining region 1 (CDR1). Commonly, in
human antibodies a threonine or serine residue is located at this position. For example,
the 229 human germ line sequences of antibodies listed in the database of the NCBI all
comprise a threonine or serine residue at position 28 of the heavy chain variable
region. [n particular in the humanization of monoclonal antibodies, it is generally taught
in the art to use a threonine or serine residue at position 28 of the heavy chain variable
region.

Based on the obtained data it appears that a proline at position 28 of the VH
beneficially influences the structural properties of the CDR1. In particular, said proline
residue apparently enables the CDR1 to adapt a three-dimensional structure which fits
best to the structure of the MUC1 antigen. Thereby, the properties of the antibody can
be improved.

In view of these findings, the present invention provides, in a first aspect, an antibody
or a fragment or derivative thereof which is capabie of binding to a mucin protein and
which comprises at least a portion of the heavy chain variable region which comprises
a proline residue at amino acid position 28 according to the Kabat numbering.

in preferred embodiments, the portion of the heavy chain variable region comprised by
the antibody or a fragment or derivative thereof according to the invention has a length
of at least 50 amino acids, preferably at least 70 amino acids, at least 90 amino acids,
at least 100 amino acids or at least 110 amino acids. More preferably, the portion of the
heavy chain variable region at least comprises the entire framework region 1 and at
least one, preferably two or all three CDRs. Most preferably, the antibody or a fragment
or derivative thereof according to the invention comprises the complete heavy chain
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variable region which comprises a proline residue at amino acid position 28 according
to the Kabat numbering.

The antibody or fragment or derivative thereof according to the invention may be
capable of specifically binding one or more of the proteins of the mucin family, such as
MUC1, MUC2, MUCS3A, MUC3B, MUC4, MUCSAC, MUCS5B, MUC6, MUC7, MUCS,
MUC12, MUC13, MUC15, MUC16, MUC17, MUC19, and/or MUC20. Preferably, the
antibody or fragment or derivative thereof according to the invention is capable of
specifically binding one or more of the membrane-bound mucins MUC1, MUC3A
(isoform 1), MUC3B and MUC4, most preferably MUC1. in preferred embodiments, it
specifically binds to tumor-associated MUC1 but not or to a much lesser extent to
MUC1 of normal, non-tumor cells. In particular, the antibody or fragment or derivative
thereof according to the invention binds to the extracellular domain of MUCH1,
preferably the tandem repeats thereof, most preferably in a conformation-dependent
and/or glycosylation-dependent manner, especially if said tandem repeats are
glycosylated at a threonine residue with N-acetyl galactosamine (Tn), sialyl a2-6 N-
acetyl galactosamine (sTn), galactose 21-3 N-acetyl galactosamine (TF) or galactose
31-3 (sialyl a2-8) N-acetyl galactosamine (sTF), preferably with Tn or TF. Preferably,
the carbohydrate moiety is bound to the threonine residue by an a-O-glycosidic bond.

Particular preferred anti-mucin antibodies according to the invention are antibodies
which are capable of specifically binding an epitope comprising a peptide moiety. The
epitope preferably is a glycosylated peptide moiety and the specific binding of the
antibody preferably is dependent on the glycosylation of the epitope, in particular on
the specific glycosylation pattern of the epitope. That is, in preferred embodiments the
binding affinity of the antibody towards its antigen is higher if the specific epitope bound
by the antibody carries a carbohydrate moiety, compared to the epitope not carrying a
carbohydrate moiety. In another preferred embodiment, the affinity is higher if the
epitope on the mucin protein carries a specific carbohydrate moiety, compared to the
epitope carrying another or no carbohydrate moiety. In this case, the affinity towards
the antigen wherein the epitope carries another carbohydrate moiety may even be
lower than towards an antigen having a non-glycosylated epitope. In these
embodiments, the epitope which is bound by the antibody may comprise a peptide part
as well as a carbohydrate part. That is, the antibody binds to a peptide moiety and to a
carbohydrate moiety.

However, the antibody may alternatively only bind to a peptide moiety. In this
embodiment, the carbohydrate moiety attached to the peptide epitope is not bound by
the antibody. However, the carbohydrate moiety may nevertheless have an influence
on the antibody binding in that it influences the three-dimensional structure of the
peptide moiety of the epitope. Here, the flexibility and the three-dimensional structure
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of the epitope depend on whether, and preferably which, carbohydrate moiety is bound
thereto. The antibody then preferably binds to an epitope having a three-dimensional
structure which is adopted when a carbohydrate moiety, in particular a specific
carbohydrate moiety is bound to the epitope. In the above embodiments, the specific
carbohydrate moiety which causes enhanced binding of the antibody when bound to
the epitope preferably is N-acetyl galactosamine (Tn), sialyl a2-6 N-acetyl
galactosamine (sTn) galactose R1-3 N-acetyl galactosamine (TF) or galactose R1-3
(sialyl a2-6) N-acetyl galactosamine (sTF), preferably Tn or TF. Preferably, the
carbohydrate moiety is bound to the peptide moiety by an a-O-glycosidic bond.

Thus, in a further embodiment, the specific binding of the antibody to its epitope is
dependent on the conformation of the epitope. As described above, the conformation of
the epitope may be dependent on the glycosylation pattern of the epitope. However,
the conformation may also depend on the context in which the epitope is presented, for
example the overall three-dimensional structure of the protein comprising the epitope.
In essence, in case the binding of the antibody to the epitope is conformation
dependent, the epitope is capable of adopting different three-dimensional
conformations and the binding affinity of the antibody towards one or more of the
conformations of the epitope is higher than towards the other conformations of the
epitope. in particular, the antibody is only able to bind to the epitope if the epitope
exhibits (a) specific conformation(s).

In particularly preferred embodiments, the antibody is capable of specifically binding an
epitope comprising the amino acid sequence PDTR (SEQ ID NO: 49) or, more
preferably PDTRP (SEQ ID NO: 50). The binding to this epitope preferably is
glycosylation dependent, as described above, wherein in particular the binding is
increased if a carbohydrate moiety is attached to the threonine residue of the sequence
PDTR or PDTRP, respectively. Preferably, the binding is increased if the epitope is
glycosylated at the threonine residue with a carbohydrate moiety selected from the
group consisting of N-acetyl galactosamine (Tn), sialyl a2-6 N-acetyl galactosamine
(sTn), galactose 31-3 N-acetyl galactosamine (TF) and galactose 31-3 (sialyl a2-6) N-
acetyl galactosamine (sTF), preferably with Tn or TF. Preferably, the carbohydrate
moiety is bound to the threonine residue by an a-O-glycosidic bond. In some
embodiments, the glycosylation dependency of the binding is due to the specific
conformation the epitope adopts when glycosylated, in particular by the specific
carbohydrate moieties mentioned above. In this case, the antibody does not
necessarily have to bind to the carbohydrate moiety but may only bind to the peptide
moiety of the epitope wherein the affinity of this binding depends on the conformation
of the epitope. Preferably, the epitope is comprised in the extracellular tandem repeats
of a mucin protein, in particular MUC1. In particular, the antibody according to the
invention is capable of binding to a tumor-associated mucin epitope, in particular a
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tumor-associated MUC1 epitope such as epitope TA-MUC1 (see Karsten, U. et al.
(2004) Glycobiology 14, 681-692 and Danielczyk, A. et al. (2008) Cancer Immunol.
Immunother. 55, 1337-1347). Preferably, the binding of the antibody according to the
invention to cells expressing the tumor-associated MUC1 epitope is stronger than the
binding to cells expressing normal, non-tumor MUC1. Preferably, said binding is at
least 1.5-fold stronger, preferably at least 2-fold stronger, at least 5-fold stronger, at
least 10-fold stronger or at least 100-fold stronger.

A tumor-associated mucin epitope, in particular a MUC1 tumor epitope, preferably
refers to an epitope of a mucin protein, in particular MUC1, which is present on tumor
celis but not on normal cells and/or which is only accessible by antibodies in the host's
circulation when present on tumor celis but not when present on normal cells. In
particular, a MUC1 tumor epitope preferably is an epitope comprising at least one
PDTRP sequence of the MUC1 tandem repeats and being glycosylated at the
threonine of the PDTRP sequence with N-acetyl galactosamine (Tn) or galactose 31-3
N-acetyl galactosamine (TF), preferably via an a-O-glycosidic bond. For tumor specific
MUC1 binding, the antibody or fragment or derivative thereof preferably specifically
binds the glycosylated MUC1 tumor epitope such that the strength of the bond is
increased at least by a factor 2, preferably a factor of 4 or a factor of 10, most
preferably a factor of 20 in comparison with the bond to the non-glycosylated peptide of
identical length and identical peptide sequence. The binding strength may be
measured, for example, using ELISA wherein the target epitope is immobilized and the
binding of the antibody or fragment or derivative thereof according to the invention is
detected using an enzyme-linked, in particular peroxidase-linked secondary antibody
and a suitable detection reagent. An exemplary binding assay is described in WO
2004/065423, e.g. in example 5.1.

Furthermore, the antibody may exhibit antigen binding properties similar to those of the
reference antibody PankoMab comprising a heavy chain variable region with the amino
acid sequence of SEQ ID NO: 29 and a light chain variable region with the amino acid
sequence of SEQ ID NO: 30. In particular, the antibody according to the invention may
specifically bind to the same antigen, preferably the same epitope, as the PankoMab,
and may preferably bind to said antigen or epitope, respectively, with a comparable
affinity. That is, the antibody preferably binds to the antigen or epitope with an affinity
having a dissociation constant which is at most 100-fold higher than that of PankoMab,
more preferably at most 10-fold higher, and most preferably the dissociation constant is
the same as or lower than that of PankoMab. Moreover, the antibody preferably shows
cross-specificity with the reference antibody PankoMab. In particular, the antibody is
able to block the binding of PankoMab to MUC1 if present in a high enough
concentration. This may be possible if the binding of PankoMab to MUC1 is hindered
when the antibody according to the invention is already bound to the antigen MUC1.
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The inhibition of the binding of PankoMab may be due to, for example, a steric
hindrance, i.e. the antibody according to the invention occupies a part of the space
which PankoMab would need in order to properly bind to MUC1, or a conformational
hindrance, i.e. due to the binding of the antibody according to the invention the epitope
of PankoMab adopts a conformation which is unfavorable for the binding of PankoMab.

According to a preferred embodiment the antibody has the following characteristics:
(a) it specifically binds the glycosylated MUC1 tumor epitope, and

(b) it comprises a heavy chain variable region comprising the amino acid
sequence of SEQ ID NO: 16 and a light chain variable region comprising the
amino acid sequence of SEQ ID NO: 28;

or it is a functional fragment or derivative of the antibody having the characteristics (a)
and (b) said functional fragment or derivative showing cross-specificity with an antibody
comprising the amino acid sequence of SEQ ID NO: 16 and SEQ ID NO:; 28.

The above described embodiments regarding the antibody according to the invention
and its antigen and/or epitope binding properties can in the same manner be applied to
the fragment or derivative thereof according to the invention.

The antibody according to the invention preferably is a monoclonal antibody.
Furthermore, the antibody preferably is a human, murine, goat, primate or camel
antibody or is derived therefrom. It may be a chimeric or humanized antibody. It may be
an antibody of any isotype or subclass thereof, in particular of the 1gG, IgM, IgA, IgE or
1gD isotype or a subclass thereof such as IgG1. Preferably, the fragment or derivative
of the antibody according to the invention is selected from the group consisting of a
Fab fragment, a F(ab), fragment, a Fd fragment, a Fv fragment, a scFv fragment, a
(Fv), fragment, and a multibody. The antibody or fragment or derivative thereof may be
a single chain construct comprising only one amino acid molecule, or 2 multi chain
construct comprising more than one amino acid molecule which preferably are
covalently connected to each other, for example by disulfide bonds.

In certain embodiments, the antibody or fragment or derivative thereof according to the
invention is engineered in such a way that the heavy chain variable region (VH)
comprised therein contains at least one CDR which is derived from a different antibody
than at least a part of the remaining VH. For example, the VH comprises at least one
CDR, preferably two or three CDRs, derived from one antibody, for example a mouse,
camel, goat or primate antibody, and at least one FR, preferably two, three or four FRs,
derived from another antibody or group of antibodies, preferably antibodies of another
species, in particular from human antibodies. In this embodiment, the antibody or
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fragment or derivative thereof may further comprise a light chain variable region (VL)
[n particular, the VL. may be derived from the antibody from which the one or more
CDRs of the VH are derived, or the VL may be a construct wherein one, two or three
CDRs are derived from the same antibody as the one or more CDRs of the VH, while
one, two, three or preferably all four FRs are derived from the same species, in
particular the same antibody or group of antibodies as the one or more FRs of the VH.
Moreover, the antibody or fragment or derivative thereof may further comprise one,
two, three or four heavy chain constant regions (CH) and/or one light chain constant
region (CL) which preferably are derived from the same species, in particular the same
antibody or group of antibodies as the FRs of the variable regions. In preferred
embodiments, the FRs of the variable regions and the constant regions are not derived
from one specific antibody but have an amino acid sequence which represents a
consensus sequence or another preferred sequence derived from a specific group of
antibodies, for example a group of human antibodies.

in another embodiment, the antibody or fragment or derivative thereof according to the
invention is chimeric and comprises one or more heavy chain and optionally light chain
variable regions which are derived from one antibody and one or more heavy chain and
optionally light chain constant regions which are derived from another antibody.
Preferably, the two different antibodies are of different species, such as for example the
variable regions are derived from a murine antibody while the constant regions are
derived from a human antibody.

The antibody or fragment or derivative thereof according to the invention preferably is
glycosylated. In preferred embodiments, it has a human glycosylation pattern, that is, a
glycosylation pattern aiso found on naturally occurring antibodies produced by the
human body. Furthermore, the antibody or fragment or derivative thereof may
preferably comprise a giycosylation pattern which modulates, in particular enhances
one or more activities thereof. For example, the glycosylation pattern may enhance the
antibody's, fragment's or derivative's affinity towards its specific epitope, and/or its
affinity towards its downstream receptors such as Fc¢ receptors, in particular Fc
gamma, Fc alpha or Fc epsilon receptors. Additionally or alternatively, the glycosylation
pattern may enhance its complement dependent cytotoxicity (CDC) and/or its antibody-
dependent cell-mediated cytotoxicity (ADCC). To this end, the glycosylation pattern of
the antibody or fragment or derivative thereof may be engineered or optimized, for
example by using specific cell lines which are capable of producing the desired
glycosylation pattern. Such cell lines are, for example, K562, KG1, MUTZ-3, NM-F9
[DSM ACC2606], NM-D4 [DSM ACC2605], NM-H9D8 [DSM ACC 2806], NM-HSD8-E6
[DSM ACC 2807}, NM HID8-E6Q12 [DSM ACC 2856], and GT-2X [DSM ACC 2858).
Therefore, the antibody or fragment or derivative thereof preferably has a glycosylation
pattern as provided when expressed in one of these cel! lines.
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The antibody or fragment or derivative thereof according to the invention preferably is
useful in medicine, in particular in therapy, diagnosis, prognosis and/or monitoring of a
disease, in particular a disease as described herein, preferably cancer.

The heavy chain variable region comprised in the antibody or fragment or derivative
thereof according to the invention preferably encompasses at least one CDR selected
from the group consisting of CDR1 having the amino acid sequence of SEQ 1D NO: 1
or 2, CDR2 having the amino acid sequence of SEQ ID NO: 3 or 4, and CDR3 having
the amino acid sequence of SEQ ID NO: 5 or 6, preferably at least CDR1 having the
amino acid sequence of SEQ ID NO. 1. In particular, it may comprise a set of CDRs

wherein COR1 has the amino acid sequence of SEQ ID NO: 1, CORZ has the amino
acid sequence of SEQ ID NO: 3 and CDR3 has the amino acid sequence of SEQ ID
NO: 5, or wherein CDR1 has the amino acid sequence of SEQ ID NO: 2, CDR2 has the
amino acid sequence of SEQ ID NO: 4 and CDR3 has the amino acid sequence of

SEQID NO: 6.

According to one embodiment, the antibedy or fragment or derivative thereof according
to the invention preferably comprises a heavy chain variable region having at least one
framework region selected from the group consisting of FR1 having the amino acid
sequence of SEQ ID NO: 7, in particular SEQ ID NO: 8, FR2 having the amino acid
sequence of SEQ ID NO: 9, in particular SEQ ID NO: 10, FR3 having the amino acid
sequence of SEQ ID NO: 11, in particular SEQ ID NO: 12, and FR4 having the amino
acid sequence of SEQ 1D NO: 13, in particular SEQ ID NO: 14. The presence of FR1
having the amino acid sequence of SEQ ID NO: 8 is particularly preferred. The heavy
chain variable region thus preferably comprises the amino acid sequence of SEQ ID
NO: 15, in particular SEQ ID NO: 16.

In a further embodiment, the antibody or fragment or derivative thereof according to the
invention is derived from an antibody comprising one or more of the segments or
sequences described above.

The antibody or fragment or derivative thereof according to the invention may further
comprise at least one further complementarity determining region selected from the
group consisting of CDR1 having the amino acid sequence of SEQ ID NO: 17 or 18,
CDR2 having the amino acid sequence of SEQ ID NO: 19 or 20, and CDR3 having the
amino acid sequence of SEQ 1D NO: 21 or 22, wherein said at least one further
complementarity determining region is preferably present within a light chain variable
region. In particular, the antibody or fragment or derivative thereof preferably comprises
a set of CDRs wherein the CDRs of the heavy chain variable region have the amino
acid sequences of SEQ ID NOs: 1, 3 and 5 and the CDRs of the light chain variable
region have the amino acid sequences of SEQ ID NOs: 17, 19 and 21, or wherein the
CDRs of the heavy chain variable region have the amino acid sequences of SEQ ID
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NOs: 2, 4 and 6 and the CDRs of the light chain variable region have the amino acid
sequences of SEQ ID NOs: 18, 20 and 22. Said light chain variable region preferably
comprises the amino acid sequence of SEQ ID NO: 27, in particular SEQ ID NO: 28. In
particular preferred embodiments, the antibody according to the invention comprises a
VH comprising the amino acid sequence of SEQ ID NO: 16 and a VL comprising the
amino acid sequence of SEQ ID NO: 28 or a functional variant or derivative thereof.

According to one embodiment, the antibody comprises the following antibody
framework regions

i)
A\

FRH1, FRH2, FRH3 and FRH4 for the heavy chain variable region VH

have the following amino acid sequences, the amino acid position
corresponding to the numeration according to Kabat:

for FRH1 (SEQ ID NO: 7)

Pos. | Amino
acid
1 E
2 \Y
3 QorK
4 L
5 \
6 E
7 S
8 G
9 G
10 G
11 L
12 \Y
13 Q
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14 P

15 G

16 G

17 S

18 LorM
19 R

20 L

21 S

22 Cc

23 AorV
24 A

25 S

26 G

27 F

28 P

29 F

30 S

for FRH2 (SEQ ID NO: 9)

Pos. | Amino
acid

36 w

37 \'
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38 R

39 Q

40 AorS
41 P

42 GorE
43 K

44 G

45 L

46 E

47 W

48 \

49 GorA

for FRH3 (SEQ ID NO: 11)

Pos. | Amino
acid

66 R

67 F

68 T

69 I

70 S

71 R

72 D
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73 D
74 S
75 K
76 NorS
77 S
78 LorV
79 Y
80 L
81 Q
82 M
82a (N
82b | S
82¢ L
83 K
84 T
85 E
86 D
87 T
88 A
89 V
90 Y
91 Y
92 C

PCT/EP2610/004663




WO 2011/012309 PCT/EP2010/004663

-21-

93 TorA

94 R

for FRH4 (SEQ ID NO: 13)

Pos. | Amino
acid

103 | W
104 |G

106 | Q

106 G

107 [T

108 |L

109 |{Vorl
110 | T

111 \

112 |8

113 S

(i) and optionally FRL1, FRL2, FRL3 and FRL4 for the light chain variable
region VL have the following amino acid sequences, the amino acid
position corresponding to the numeration according to Kabat:
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for FRL1 (SEQ ID NO: 23)

Pos. | Amino
acid

1 D

2 I

3 \Y

4 M

5 T

6 Q

7 )

8 P

9 L

10 S

11 L orN
12 P

13 \Y

14 T

15 P

16 G

17 EorD
18 P

19 A

20 S
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21 |
22 S
23 C

for FRL2 (SEQ ID NO: 24)

Pos. | Amino
acid
35 w
36 Y
37 L
38 Q
39 K
40 P
41 G
42 Q
43 S
44 P
45 Q
46 L
47 L
48 i
49 Y
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for FRL3 (SEQ ID NO: 25)

Pos. | Amino
acid

57 G
58 \
59 P
60 D
61 R
62 F
63 S
64 G
65 S
66 G
67 S
68 G
69 T
70 D
71 F
72 T
73 L
74 KorR
75 |

76 S
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77 R
78 \Y
79 E
80 A
81 E
82 D
83 Vv
84 G
85 Vv
86 Y
87 Y
88 c

for FRL4 (SEQ ID NO: 26)

Pos. | Amino
acid
98 F
99 G
100 | QorG
101 G
102 | T
103 | K
104 |V
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105 E

106 |

107 K

108 R

in certain embodiments, the antibody or fragment or derivative thereof according to the
invention is derived from an antibody which does not naturally comprise a proline
residue at amino acid position 28, according to the Kabat numbering, of the heavy
chain variable region. in particular, FR1 of the heavy chain variable region of the
antibody or fragment or derivative thereof according to the invention, comprising amino
acid position 28 according to the Kabat numbering, is derived from an antibody which
does not comprise a proline residue at position 28 of the VH. Furthermore, also one or
more of the remaining FRs and/or one, two or three CDRs of the VH, in particular
COR1, are preferably derived from an antibody which does not comprise a proline
residue at position 28 of the VH. The amino acid at position 28 of the VH is then
replaced by a proline residue to obtain an antibody or a fragment or derivative thereof
according to the invention.

The affinity of the antibody or fragment or derivative thereof according to the invention
to the specific antigen preferably is at least as high as the affinity of the antibody or
fragment or derivative thereof from which it is derived, in particular an antibody or a
fragment or derivative thereof being identical to the antibody or fragment or derivative
thereof according to the invention except that it does not comprise a proline residue at
amino acid position 28, according to the Kabat numbering, of the heavy chain variabie
region(s). That is, the antibody or fragment or derivative thereof according to the
invention preferably binds to the antigen or epitope with an affinity having a dissociation
constant which is equal to or lower than that of said other antibody or fragment or
derivative thereof, preferably at least 2-fold lower, at least 3-fold lower, at least 5-fold
lower or more preferably at least 10-fold lower.

In one particular embodiment, the antibody or fragment or derivative thereof according
to the invention is derived from PankoMab (heavy chain variable region of SEQ |D NO:
29, light chain variable region of SEQ ID NO: 30). PankoMab is a murine monoclonal
antibody directed against a glycosylated extracellular epitope in the tandem repeats of
MUC1 (Danielczyk, A. et al. (2008) Cancer Immunol. Immunother. 55, 1337-1347).

Furthermore, the antibody according to the invention may comprise at least one heavy
chain comprising the amino acid sequence of SEQ ID NO: 31 and opticnally at least
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one light chain comprising the amino acid sequence of SEQ ID NO: 32 or is a fragment
or derivative thereof. Preferably, it comprises a set of heavy and light chains
comprising the amino acid sequence of SEQ ID NO: 31 and 32, respectively. Said
antibody or fragment or derivative thereof may also be a single chain Fv fragment.

In certain embodiments, the engineered antibody or fragment or derivative thereof
according to the invention is coupled to a further agent, forming a conjugate. The
further agent preferably is useful in therapy, diagnosis, prognosis and/or monitoring of
a disease, in particular cancer. For example, the further agent may be selected from
the group consisting of antibodies or fragments of antibodies, in particular those of
different species and/or difierent specificity, enzymes, interaction domains, stabilizing
domains, signaling sequences, detectable labels, fluorescent dyes, toxins, catalytic
antibodies, cytolytic components, immunomodulators, immunoeffectors, MHC class | or
class Il antigens, chelators for radiocactive labeling, radioisotopes, liposomes,
transmembrane domains, viruses, and cells. It may be covalently, in particular by
fusion or chemical coupling, or non-covalently attached to the antibody or fragment or
derivative thereof. A particular preferred further agent is an agent capable of killing
cancer cells.

In a further aspect, the present invention provides a nucleic acid encoding the antibody
or fragment or derivative thereof according to the invention. The nucleic acid sequence
of the nucleic acid according to the invention may have any nucleotide sequence
suitable for encoding the antibody or fragment or derivative thereof according to the
invention. However, preferably the nucleic acid sequence is at least partially adapted to
the specific codon usage of the host cell or organism in which the nucleic acid
according to the invention is to be expressed. The nucleic acid according to the
invention may be double-stranded or single-stranded DNA or RNA, preferably double-
stranded DNA such as cDNA or single-stranded RNA such as mRNA. It may be one
consecutive nucleic acid molecule or it may be composed of several nucleic acid
molecules, each coding for a different part of the antibody or fragment or derivative
thereof according to the invention.

If the antibody or fragment or derivative thereof according to the invention is a single
chain construct, the nucleic acid according to the invention preferably is a single
nucleic acid molecule containing a coding region which codes for the entire antibody or
fragment or derivative thereof. If the antibody or fragment or derivative thereof
according to the invention is composed of more than one amino acid chain, the nucleic
acid according to the invention may, for example, be a single nucleic acid molecule
containing several coding regions each coding for one of the amino acid chains of the
antibody or fragment or derivative thereof, preferably separated by regulatory elements
such as IRES elements in order to generate separate aminc acid chains, or the nucleic
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acid according to the invention may be composed of several nucleic acid molecules
wherein each nucleic acid molecule comprises one or more coding regions each
coding for one of the amino acid chains of the antibody or fragment or derivative
thereof. In addition to the coding regions encoding the antibody or fragment or
derivative thereof according to the invention, the nucleic acid according to the invention
may also comprise further nucleic acid sequences or other modifications which, for
example, may code for other proteins, may influence the transcription and/or translation
of the coding region(s), may influence the stability or other physical or chemical
properties of the nucleic acid, or may have no function at all.

- 4 & P a3 ol o  on s 5 om o PP ¥ S
In a further aspect, the present invention provides an expression casselte or vector

comprising a nucleic acid according to the invention and a promoter operatively
connected with said nucleic acid. In addition, the expression cassette or vector may
comprise further elements, in paricular elements which are capable of influencing
and/or regulating the transcription and/or translation of the nucleic acid according to the
invention, the amplification and/or reproduction of the expression cassette or vector,
the integration of the expression cassette or vector into the genome of a host cell,
and/or the copy number of the expression cassette or vector in a host cell. Suitable
expression casseties and vectors comprising respective expression cassettes for
expressing antibodies are well known in the art and thus, need no further description
here.

Furthermore, the present invention provides a host cell comprising the nucleic acid
according to the invention or the expression cassette or vector according to the
invention. The host cell according to the invention may be any host cell. It may be an
isolated cell or a cell comprised in a tissue. Preferably, the host cell is a cultured cell, in
particular a primary cell or a cell of an established cell line, preferably a tumor-derived
cell. Preferably, it is a bacterial cell such as E. coli a yeast cell such as a
Saccharomyces cell, in particular S. cerevisiae, an insect cell such as a Sf9 cell, or a
mammalian cell, in particular a human cell such as a tumor-derived human cell, a
hamster cell such as CHO, or a primate cell. In a preferred embodiment of the
invention the host cell is derived from human myeloid leukaemia cells. Preferably, it is
selected from the following cells or cell lines: K562, KG1, MUTZ-3, NM-F9 [DSM
ACC2606], NM-D4 [DSM ACC2605] or a cell or cell line derived therefrom, or a mixture
of cells or cell lines comprising at least one of those aforementioned cells. The host cell
is preferably selected from the group consisting of NM-F9 [DSM ACC2606], NM-D4
[DSM ACC2605], NM-HSD8 [DSM ACC 2806), NM-HSD8-E6 [DSM ACC 2807], NM
HODB8-E6Q12 [DSM ACC 2856], GT-2X [DSM ACC 2858] and a cell or cell line derived
from anyone of said host cells, or a mixture of cells or cell lines comprising at least one
of those aforementioned cells. These cell lines were deposited at the DSMZ - Deutsche
Sammlung von Mikroorganismen und Zellkulturen, Mascheroder Weg 1b /




Jurd
<

15

20

25

30

35

WO 20114012309 PCT/EP2016/004663

-29-

InhoffenstraRe 7B, 38124 Braunschweig (DE) under the accession numbers as
indicated above. In preferred embodiments, the host cell is optimized for expression of
glycoproteins, in particular antibodies, having a specific glycosylation pattern.
Preferably, the codon usage in the coding region of the nucleic acid according to the
invention and/or the promoter and the further elements of the expression cassette or
vector are compatible with and, more preferably, optimized for the type of host cell
used. Preferably, the antibody or fragment or derivative thereof according to the
invention is produced by a host cell or cell line as described above.

in another aspect, the present invention provides a composition comprising the
antivody or fragment or derivative thereof according 1o the invention, the nucieic acid
according to the invention, the expression cassette or vector according to the invention,
or the host celi according to the invention. The composition may also contain more than
one of these components. Furthermore, the composition may comprise one or more
further components selected from the group consisting of solvents, diluents, and
excipients. Preferably, the composition is a pharmaceutical composition. In this
embodiment, the components of the composition preferably are all pharmaceutically
acceptable. The composition may be a solid or fluid composition, in particular a -

preferably aqueous - solution, emulsion or suspension or a lyophilized powder.

In a further aspect, the invention provides the antibody or fragment or derivative thereof
according to the invention, the nucleic acid according to the invention, the expression
cassette or vector according to the invention, the host cell according to the invention, or
the composition according to the invention for use in medicine. Preferably, the use in
medicine is a use in the treatment, prognosis, diagnosis and/or monitoring of a disease
such as, for example, cancer, infectious diseases such as viral and bacterial infections,
autoimmune diseases, cardiovascular diseases, inflammatory diseases, macular
degeneration, transplant rejection, and multiple sclerosis. In a preferred embodiment,
the disease is cancer. Preferably the cancer is selected from the group consisting of
cancer of the colon, stomach, liver, pancreas, kidney, blood, lung, and ovary as well as
metastases originating therefrom.

For use in the treatment of diseases associated with abnormal cell growth such as
cancer, the antibody or fragment or derivative thereof according to the invention may
be coupled to a further agent as described above, wherein the further agent preferably
is a cytotoxic agent such as a radionuclide or a cytotoxin. Furthermore, the antibody or
fragment or derivative thereof may be engineered so as to enhance its ability to
activate the patient's immune response, in particular the ability to activate ADCC
(antibody-dependent cell-mediated cytotoxicity) and/or CDC (compiement dependent
cytotoxicity). For example, this may be achieved by optimizing the amino acid
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sequence and/or the glycosylation pattern of the antibody, in particular of its constant
regions.

For use as detection agent in diagnosis, prognosis and/or monitoring of a disease, the
antibody or fragment or derivative thereof according to the invention preferably is
coupled to a labeling agent which is capable of producing a detectable signal. In
particular, said labeling agent may be a radionuclide, a fluorophore or an enzyme.

In another aspect, the invention provides a method for improving the antigen binding
and/or recognition of an antibody or a fragment or derivative thereof which is capable of
binding to a mucin protein and which comprises a heavy chain variable region,
comprising the step of providing a proline residue at position 28, according to the Kabat
numbering, of the heavy chain variable region.

In preferred embodiments, the proline residue at position 28 is obtained by altering the
sequence of the nucleic acid encoding the antibody or fragment or derivative thereof. In
particular, the nucleic acid sequence is altered by introducing a mutation in the codon
coding for said amino acid residue. Depending on the amino acid residue which is to be
replaced, only one nucleotide, two nucleotides or all three nucleotides of said codon
are replaced so that a codon coding for a proline residue is obtained. According to the
universal genetic code, codons CCA, CCG, CCC, CCU and CCT encode the amino
acid proline. Thus, the nucleic acid coding for the antibody or fragment or derivative
thereof should be altered, in particuiar mutated, in such a manner that the codon
encoding amino acid number 28 of the VH has a nucleic acid sequence selected from
the group consisting of CCA, CCG, CCC, CCU and CCT. The antibody or fragment or
derivative thereof wherein the amino acid at position 28 of the VH is replaced by a
proline residue is then obtained by expressing said aitered nucleic acid in a suitable
expression system.

The codon of amino acid residue 28 of the VH in the nucleic acid coding for the
antibody or fragment or derivative thereof may be altered to obtain a codon coding for
proline by any method known in the art. In particular, it may be altered by specific or
random mutation as well as directed mutation such as affinity maturation. For example,
an oligonucleotide primer complementary to a part of the nucleic acid encoding the
antibody or fragment or derivative thereof and carrying the desired mutation may be
used in a reaction for amplifying said nucleic acid, in particular a PCR-based
amplification reaction.

However, also any other known method for providing a proline residue in a protein may
be used. In particular, chemical synthesis of the protein having the altered amino acid
sequence or chemical modification of the protein may be used.
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By providing a proline residue at position 28 of the VM, the antigen binding and/or
antigen recognition properties of the antibody or fragment or derivative thereof is
improved. Improving the antigen binding and/or antigen recognition of the antibody or
fragment or derivative thereof in particular includes enhancing the affinity to its antigen
and/or increasing the specificity towards its antigen. In particular, the antibody or
fragment or derivative thereof, after providing a proline residue at position 28 of the VH,
has improved antigen binding and/or antigen recognition properties compared to an
identical antibody or fragment or derivative thereof not having a proline residue at
amino acid position 28 of the VH.

the affinity in this respect preferably refers to a lowering of the dissociation
constant of the binding of the antibody to its specific antigen or epitope. Preferably, the
dissociation constant is lowered at least 1.2-fold, more preferably at least 1.3-fold, at
least 1.5-fold, at least 1.7-fold, at least 2-fold, at least 3-fold, at least 5-fold, at least 10-
fold, and most preferably at least 50-fold or at least 100-fold. Increasing the specificity
in this respect preferably refers to an increase in the difference of the affinity of the
antigen towards its specific antigen or epitope compared to its affinity towards any
other molecule which is commonly present along with the specific antigen or epitope.
Preferably, the difference in the dissociation constants of these two affinities is
increased at least 1.2-fold, more preferably at least 1.3-fold, at least 1.5-fold, at least
1.7-fold, at least 2-fold, at least 3-fold, at least 5-fold, at least 10-fold, and most

preferably at least 50-fold or at least 100-fold.

The mucin antigen recognized by the antibody or fragment or derivative thereof
preferably is a tumor-associated antigen, i.e. an antigen which may be used for
discriminating tumor tissue from normal tissue and/or as marker for specifically
targeting therapeutic agents to tumor tissue. By providing a proline residue at position
28 of the VH, the usefulness in medicine of the antibody or fragment or derivative
thereof preferably may be improved, for example by enhancing the ability to
discriminate between tumor tissue and normal tissue and/or lowering the concentration
of the antibody or antibody-containing conjugate necessary for achieving the desired
medicinal effect.

The antibody or fragment or derivative thereof which antigen binding and/or recognition
is to be improved by the method according to the invention may not comprise a proline
residue at position 28, according to the Kabat numbering, of at least one heavy chain
variable region. Furthermore, the embodiments or features described above with
respect to the antibody or fragment or derivative thereof according to the invention also
apply, alone or in the various possible combinations, to the antibody or fragment or
derivative thereof which antigen binding and/or recognition is to be improved by the
method according to the invention. In particular, the antibody or fragment or derivative
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thereof which antigen binding and/or recognition is to be improved may have any of the
amino acid sequences or combinations of amino acid sequences described above,
wherein, however, the amino acid residue at position 28, according to the Kabat
numbering, of at least one heavy chain variable region is an amino acid residue other
than proline.

Preferably, the antibody or fragment or derivative thereof which antigen binding and/or
recognition is to be improved by the method according to the invention is capable of
specifically binding to MUC1, in particular an epitope on the extracellular tandem
repeats of MUC1, preferably in a conformation-dependent and/or glycosylation-

depandent manner. Specific embodiments of the epitope or antigen are described
above with respect to the antigen or fragment or derivative according to the invention.
in particularly preferred embodiments, the heavy chain variable region of the antibody
or fragment or derivative thereof which antigen binding and/or recognition is to be

improved by the method according to the invention comprises

(i) one or more, preferably all of the CDRs of the group consisting of CDR1
having SEQ ID NO: 1, CDR2 having SEQ ID NO: 3 and CDR3 having SEQ iD
NO: 5, or one or more, preferably all of the CDRs of the group consisting of
CDR1 having SEQ ID NO: 2, CDR2 having SEQ ID NO: 4 and CDR3 having
SEQ ID NO: 6, in particular preferably at least CDR1 having SEQ ID NO: 1;
and/or

(ii) one or more, preferably all of the FRs of the group consisting of FR1 having
SEQ ID NO: 33 or 34, FR2 having SEQ ID NO: 9 or 35, FR3 having SEQ ID
NO: 11 or 36, FR4 having SEQ ID NO: 13 or 37, in particular preferably at
least FR1 having SEQ ID NO: 33.

Preferably, the heavy chain variable region comprises the amino acid sequence of
SEQ ID NO: 38 or 29. Furthermore, the antibody which antigen binding and/or
recognition is to be improved may comprise one or more heavy chains comprising the
amino acid sequence of SEQ ID NO: 39, and/or one or more light chains comprising
the amino acid sequence of SEQ [D NO: 32. Preferably, it comprises at least one pair
of heavy and light chains comprising the amino acid sequence of SEQ ID NO: 39 and
32, respectively, or is a functional fragment or derivative of the foregoing. Alternatively,
a single chain Fv fragment may be used in the method according to the invention. In
particularly preferred embodiments, PankoMab or an antibody or fragment derived
therefrom, or an antibody or fragment thereof exhibiting cross-specificity with
PankoMab are used in the method according to the invention.

The antibody or fragment or derivative thereof according to the invention may be
obtainable or prepared by the method for improving the antigen binding and/or
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recognition of an antibody or a fragment or derivative thereof according to the
invention.

Furthermore, the present invention provides a method for preparing a nucleic acid
according to the invention, comprising the steps of

(a) providing a nucleic acid comprising the nucleic acid sequence of an antibody
or a fragment or derivative thereof which does not comprise a proline residue
at amino acid position 28, according to the Kabat numbering, of the heavy
chain variable region; and

(b) introducing a mutation into the codon caoding for amino acid number 28,
according to the Kabat numbering, of the heavy chain variable region so that
said codon codes for a proline residue.

The mutation may be introduced by any method appropriate for this purpose. A variety
of suitable methods are known in the art. For example, the mutation may be introduced
by random or directed mutation of the initial nucleic acid, for example using an
oligonucleotide primer carrying the mutation in a PCR-based method. Alternatively, the
nucleic acid or a part thereof containing the mutation may be chemically synthesized
and ligated to the remaining part of the nucleic acid, where appropriate.

Furthermore, a method for preparing the engineered antibody or fragment or derivative
thereof according to the invention may be based on the above method for preparing a
nucleic acid according to the invention. Said method for preparing the engineered
antibody or fragment or derivative thereof according to the invention comprises the
steps (a) and (b) of the method for preparing a nucleic acid according to the invention
and further comprises the step of expressing the nucleic acid obtained in step (b) in an
expression system, thereby generating the antibody or fragment or derivative thereof
according to the invention encoded by said nucleic acid.

Appropriate expression systems may be cell-free expression systems or expression
systems based on the host cells described above. In particular, the use of mammalian
host cells is preferred, especially the use of human host cells, preferably host cells as
disclosed above. Preferably, the host cell used for expressing the antibody or fragment
or derivative thereof is optimized with respect to the glycosylation pattern of the
antibody expressed by the host cell.

The features disclosed with respect to the other aspects of the present invention, in
particular with the antibody according to the invention, the nucleic acid according to the
invention, the expression cassetite, vector or host cell according to the invention, or the
method for improving the antigen binding and/or recognition of an antibody or a
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fragment or derivative thereof according to the invention, alone or in combination, may
also be applied to the method for preparing a nucleic acid according to the invention.

FIGURES

Figure 1 shows the binding of the chimeric mouse/human and several humanized
PankoMab-derived antibodies to a glycosylated (256.1) and a non-glycosylated (258.1)
30-mer polypeptide comprising the MUC1 epitope of PankoMab, and to different
glycosylated polypeptides comprising 2, 4 or 5 MUC1 tandem repeats (TR2, TR4 and
TRS, respectively). Binding to BSA was used as control. The experiments were done
with different dilutions of cell supernatants containing antibodies after adjustment of the
titers (indicated on the left of the graphs).

Figure 2 shows the binding of the chimeric mouse/human and several humanized
PankoMab-derived antibodies to (A) a non-glycosylated (258.1) and (B) a glycosylated
(256.1) 30-mer polypeptide comprising the MUC1 epitope of PankoMab. As control
(blank), no primary antibody was used. As further control, the experiments were also
done after treatment of the 30-mer polypeptides with periodate (with PO) which breaks
up the saccharide rings and thus, destroys the glycosylation of the polypeptide 256.1.

Figure 3 shows a direct comparison of the binding of the VH16m/VL6.1 antibody
(having a proline residue at position 28 of the heavy chain variable region) and the
VH16/VL6.1 antibody (having a threonine residue at position 28 of the heavy chain
variable region) to the glycosylated 30-mer target peptide 256.1 comprising the MUC1
epitope of PankoMab.

EXAMPLES

Example 1: Humanization of the murine heavy and light chain variable regions of
PankoMab

PankoMab is a monoclonal antibody directed against a glycosylated, tumor-associated
epitope in the extracellular tandem repeats of human MUC1. After preparation of the
murine antibody PankoMab (Danielczyk, A. et al. (2006) Cancer Immunol. Immunother.
55, 1337-1347), the nucleic acid sequences coding for the heavy and light chain
variable regions (VH and VL) were ligated to the genomic sequences of the human
constant y1 region (CH) and the human constant k region (CL), respectively. For a
detailed description of this cloning procedure it is referred to WO 2004/065423 A2, in
particular example 3.
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On the basis of these chimeric clones (heavy chain: SEQ ID NO: 40, light chain: SEQ
ID NO: 41), humanized PankoMab antibodies were constructed. To this end, point
mutations were introduced into the nucleic acid sequences of the murine framework
regions of VH and VL in order to generate the corresponding human framework
regions. The target human framework regions were selected from a human germ fine
antibody library. In particular, the most related framework regions were chosen from
the library depending on their overall sequence similarity and their CDR loop
classification. Then, human consensus sequences for the heavy and light chain
variable regions were used to identify unusual amino acids. All data obtained were
considered to design a set of different variable sequences of humanized variable light
(10 variants) and variabie heavy chains (15 variants). Variants contain back-mutations
to the murine sequence on critical positions and/or mutations of rare amino acids, i.e.
amino acids which are rather uncommon on their specific position in human framework
regions, to their common counterparts. Following expression of the different constructs
humanized antibody variants were screened in a 256.1-specific ELISA and the best
binders were selected.

By the above described method, the following humanized antibody heavy and light
chains variable regions were obtained and characterized further.

Table 1
heavy chain variable region SEQID light chain variable region SEQID

mVH 29 mVL 30
VH1 38 VL1.1 46
VH9 42 VL6.1 28
VH16 43 VL10.1 47

VH16m 16 V0L10.2 48
VH31 44
VH32 45

mVH and mVL represent the murine heavy and light chain variable regions,
respectively, which were used as basis for the humanization.

Example 2: Affinity of the humanized PankoMab variants to the glycosylated and non-
glycosylated epitope

Using IgG antibodies comprising these heavy and light chain variable regions in
different combinations, fwo binding assays with a 30-mer polypeptide containing the
epitope of PankoMab (peptide 258.1: APPAHGVTSAPDTRPAPGSTAPPAHGVTSA,
SEQ ID NO: 51) were done, wherein in one assay the peptide was glycosylated at the
central threonine with N-acetyl galactosamine (peptide 256.1:
APPAHGVTSAPDT[GaINAca]RPAPGSTAPPAHGVTSA) while in the other assay the




10

WO 2011/012309 PCT/EP2010/004663

-36-

peptide was non-glycosylated. Furthermore, binding assays with multiple TN-
glycosylated MUC1 tandem repeats containing 2, 4 or 5 tandem repeats (TR2, TR4
and TR5: SEQ ID NOs: 52, 53 and 54, respectively) were performed.

The results of these assays are shown in Figures 1 and 2. Using these assays, it could
be demonstrated that antibodies containing the heavy chain variable region VH16m
having an unusual proline residue at position 28 have a higher affinity towards the
glycosylated epitope-containing polypeptide than those not having a proline residue at
position 28 of the heavy chain variable region.

The direct comparison of two humanized anti-MUC1 antibodies which only differ in the
amino acid residue at position 28 of the heavy chain variable region, once being proline
(heavy chain variable region VH16m, light chain variable region VL6.1) and once being
threonine (heavy chain variable region VH18, light chain variable region VL6.1),
demonstrates that this amino acid exchange is responsible for the improved binding to
the glycosylated epitope-containing target peptide 256.1 (see Figure 3).
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Identification of the deposited biological material

The cell lines DSM ACC 2606 and DSM ACC 2605 were deposited at the DSMZ -
Deutsche Sammlung von Mikroorganismen und Zellkulturen GmbH, Mascheroder Weg
1b, 38124 Braunschweig (DE) by Nemod Biotherapeutics GmbH & Co. KG, Robert-
Réssle-Str. 10, 13125 Berlin (DE). Glycotope is entitied to refer to these biological
materials since they were in the meantime assigned from Nemod Biotherapeutics

GmbH & Co. KG to Glycotope GmbH.

The celi lines DSM ACC 2806, DSM ACC 2807, DSM ACC 2856 and DSM ACC 2858
were deposited at the DSMZ - Deutsche Sammiung von Mikroorganismen und
Zellkulturen GmbH, Inhoffenstral’e 7B, 38124 Braunschweig (DE) by Glycotope GmbH,
Robert-Réssle-Str. 10, 13125 Berlin (DE).

Accession Name of the Depositor Date of Deposition
Number Cell Line

DSM ACC 2606 | NM-F9 Nemod Biotherapeutics August 14, 2003
DSM ACC 2605 | NM-D4 Nemod Biotherapeutics August 14, 2003
DSM ACC 2806 | NM-HSD8 Glycotope GmbH September 15, 2006
DSM ACC 2807 | NM-HSD8-E6 Glycotope GmbH October 5, 2006

DSM ACC 2856 | NM-H9ID8-E6Q12 | Glycotope GmbH August 8, 2007

DSM ACC 2858 | GT-2x Glycotope GmbH September 7, 2007
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Applicant's or agent's International applicationNo.
file reference 51 378 K

INDICATIONS RELATING TO DEPOSITED MICROORGANISM
OR OTHER BIOLOGICAL MATERIAL

(PCT Rule 13bfs)

A. The indications made below relate to the deposited microorganism or other biological material referred to in the description
onpage 15 ,line 35

B. IDENTIFICATION OF DEPOSIT Funther deposits are identified on an additional sheet

Name of depositary institution
Deutsche Sammlung von Mikroorganismen und Zelikulturen (DSMZ)

Address of depositary institution {including postal code and coxmtry)
Mascheroder Weg 1b
38124 Braunschweig

DE
Date of deposit Accession Number
2003-08-14 DSM ACC2606
C. ADDITIONAL INDICATIONS (feave blank if not applicable) This information is continued on an additional sheet

D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (3 the indications are not for all designated Statas)

E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not agplicable)

The indications listed below will be submitted to the International Bureau later (specifi: the general nanare of the mdications e.g, "Accession
Nanber of Depostt™}

Forreceiving Office use only For International Burean use only — evessmemmemeg
[[] This sheer was received with the international application [] This sheet was received by the Intemational Bureau on:

Authorized officer Authorized officer

Form PCT/RO/134 (July1998; reprint Jamuary 2004)
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Additional indications according to form PCT/RO/134 for Accession Number DSM ACC2606:

Applicant herewith requests for those countries which have a respective provision that the
furnishing of a sample of the deposited material referred to in the application may only be

5 made to an independent, nominated expert (request of the "expert solution" where
applicable, in particular in Australia, Canada, Croatia, Denmark, Finland, Germany, Iceland,
Norway, Singapore, Spain, Sweden, United Kingdom, Europe).

For Europe, applicant accordingly requests that a sample of the deposited biological material

10 will be made available as provided in Rule 33(1)(2) EPC until the publication of the mention
of the grant of the patent or for 20 years from the date of filing if the application is refused or
withdrawn or deemed to be withdrawn, only by the issue of a sample to an expert nominated
by the person requesting the sample (Rule 32 EPC).
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DSNIZ
UDAPEST TREATY ON THE INTERN.
RECOONION OF TiiE BEROSTEOF Mit R ODRIATMS Deutsche Sammlung ven
FOR THE PURPOSES OF PATENT PROCEDURE Milaegrganisman und
Zellkulrren GmbH A
INTERNATIONAL FORM

Nemod Biotherapeutics GmbH & Co. KG
Robert-Rissle-Str. 10

3 ’ RECE[PT IN THE CASE OF AN ORIGINAL DEPOSIT
13125 Berlin issued pussuant o Rule 7.1 by the
INTERNATIONAL DEPOSITARY AUTHORITY

identified x the bottom of thiz page

L IDENTIFICATION OF THE MICROORGANISM

Lentification reference given by the DEPOSITOR: Acceysion number plven by the
INTERNATIONAL DEPOSITARY AUTHORITY:

NM-F9
Dsm ACC606

L. SCIENTIFIC DESCRIPTION AND/OR PROPOSED TAXONOMIC DESIGNATION

The mictoorganiste identificd under L. above was secompanicd by:

{x) ascientific dweriptioa )
{ )} aproposed tasonomic designation

(Mark with 3 cross where applicable).

L RECEIPT AND ACCEPTANCE

This Incerpedons) Depostry Authorlty acecpa the microorgunism idendfied wnder L above, whish wus reecived by iton 2003+08-14
{Dase of the original deposit)’.

V. RECEIPT OF REQUEST FOR CONVERSION

Tl isdimuorgoniyen Bzt ficd undur 1 sbove wos reselent by 1hls biemstions] Depesiany Anthority en {dare nf ariginn) dopay) -
ond & request (o conven the criginal deposit to » deposic under the Budapest Treaty was reetived by it on {date of receipt of request
for conversian). .

V. INTERNATIONAL DEPOSITARY AUTRORITY

Nume: DSMZ-DEUTSCHE SAMMLIUNG YON Signunire(s) of person(s) having the power o represens the
MIKROORGANISMEN UND ZELLKULTUREN GaibH Inumowtional Depositary Authority of of suthorized officlal(s):

Addrezs: Mascheroder Weg 16
D-3212¢ Braunschwelg V é{/
N L d &

Daw: 2003-10-16

' Whers Rule §.4 (d) applies, such dute is the date on which the sistus of micmationsf depostary authoriy was scquired.
Form DSMZ-BP/A (sole page) 12/2001
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Applicant’s or ageat's
file reference 51 g78 K

Intemational applicationNo.

INDICATIONS RELATING TO DEPOSITED MICROORGANISM
OR OTHER BIOLOGICAL MATERIAL

(PCT Rule 13b15)

onpage 15 Ltine 36

A The indications made below relate to the deposited microorganism or other biological material referred to in the description

B. IDENTIFICATION OF DEPOSIT

Fusther deposits are identified on an additionat sheet (]

Name of depositary institution

Deutsche Sammlung von Mikroorganismen und Zellkulturen (DSMZ)

Mascheroder Weg 1b
38124 Braunschweig
DE

Address of depositary institution (ncluding postal code and counny}

Date of deposit
2003-08-14

Accession Number
DSM ACC2605

C. ADDITIONAL INDICATIONS (Teave blank if nor applicable)

This tnformation is continued on an additional sheet

D, DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not for all designared States)

E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable)

Aonder of Deposis™)

The indications listed below will be submiited to the Intemartional Bureau later (specif e genaral nanze of the indications e.g., "Accession

For receiviag Office use only

[] This sheet was received with the international application

For Intemational Bureau use only
D This sheer was received by the Intemational Bureau on:

Authorized officer

Authorized officer

Form PCT/RO/134 (July1998; reprint Janvary 2004)
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Additional indications according to form PCT/R0O/134 for Accession Number DSM ACC2605:

Applicant herewith requests for those countries which have a respective provision that the
furnishing of a sample of the deposited material referred to in the application may only be

5 made to an independent, nominated expert (request of the "expert solution" where
applicable, in particular in Australia, Canada, Croatia, Denmark, Finland, Germany, Iceland,
Norway, Singapore, Spain, Sweden, United Kingdom, Europe).

For Europe, applicant accordingly requests that a sample of the deposited biological material

10 will be made available as provided in Ruie 33(1)(2) EPC until the publication of the mention
of the grant of the patent or for 20 years from the date of filing if the appiication is refused or
withdrawn or deemed to be withdrawn, only by the issue of a sample to an expert nominated
by the person requesting the sample (Rule 32 EPC).
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N DSMZ
thocggg‘%r i DEPOSH o MICROGROAiSMS Deureche Sammlung ven
FOR THE PURPOSES OF PATENT PROCEDURE Mikroorganiemen vnd
Zalkutturen GmdH e,
;’J
INTERNATIONAL FORM
Nemod Biotherapeutics GmbH & Co. KG
Robert-Réssle-See. 10
13125 Berlin RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT

fwwed puyuant to Rule 7.1 by the
INTERNATIONAL DEPOSITARY AUTHORITY
identified ar the bottom of this page

I, DENTEICATION OF THE MICROCRGANISM

fdentification refercuce given by tie DEPOSITOR: ' Accessicn nummber gives by the
INTERNATIONAL DEPOSITARY AUTHORITY:
NM.D4
DSM ACC2605

{I. SCIENTIFIC DESCRIPTION AND/OR PROPOSED TAXONOMIC DESIGNATION

The microorgunisom identificd under L above was tecampaated byr

(%1 Asclmllfeddcdpdan
( ) apropesed designad

(Mack with 3 ¢ross where applleakic).

DL RECEPT AND ACCEPTANCE

This Intemativaal Depatl(mAuthcrily accepts the microcrgenizm identified under L abawe, whish was received by iten 2003-08-14
(Dare of the origiaal deposit)’.

IV. RECEPPT OF REQUEST FOR CONVERSION

The miceserpanisaze idvatifivd under T bz wor seesived hy thiv intamarinral Depasitany Awthority on (datr oF ariginal depasit)
?nda request o convent (e original depsit 0 3 deposit cocer the Budapes: Treuty was rezzived by it on (date of receipt of requan
of Conversion).

V. INTERNATIONAL DEPOSITARY AUTHORITY

Name: DSMZ-DEUTSCHE SAMMLUNG VON Signarure(s) f person(s) baving the pawee 1o represent the
MIKROORGANISMEN UND ZELLKULTUREN GmbH Intermasionsl Depositary Acthority or af autherized cﬂic.u.l(s)'

Addres Mascheroder Weg (b
D-38124 Brauncchweiy V : ‘2‘> /i

Due: 2003-10-16

' Where Rule 6.4 (d) applics, such darz is the dute on whidh (ke stuus of internstions] depositary suthorisy wes scquimd.
Form DSMZBPIG (volc page) 1 /2001
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Applicant’s or agent's Inremational applicationNo,
file reference 51 g7g K

INDICATIONS RELATING TO DEPOSITED MICROORGANISM
OR OTHER BIOLOGICAL MATERIAL

(PCT Rule 13545)

A. The indications made below relate to the deposited microorganism or other biological material referred to in the description
onpage 15 Jline 36

B. IDENTIFICATION OF DEPOSIT Further deposits are identified on an additional sheet

Name of depositary institution
Deutsche Sammlung von Mikroorganismen und Zellkulturen {OSMZ})

Address of depositary instinion (includig postal code and conmiry)
Inhoffenstr. 78
38124 Braunschweig

DE
Date of deposit Accession Number
2006-09-15 DSM ACC2806
C. ADDITIONAL INDICATIONS (leave dlank if not applicable} This information is continued on an additional sheet fg]

D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (i the indications are not for all designared Srates)

E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable)

The indications lsted below will be submitted to the International Bureau later (sperify’ e ganoral nanwe of the indicazions eg., "Accession
Nuwnber of Dapasit’}

For receiving Office use only For International Bureau use only — —esom
[[] This sheer was received with the intemational application [] Tnis sheer was received by the Intemational Bureau on:
Authorized officer Authorized officer

Form PCT/RO/134 (July1998; reprint Jamuary 2004)
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Additional indications according to form PCT/RO/134 for Accession Number DSM ACC2806:

Applicant herewith requests for those countries which have a respective provision that the
furnishing of a sample of the deposited material referred to in the application may only be

5 made to an independent, nominated expert (request of the "expert solution" where
applicable, in particular in Australia, Canada, Croatia, Denmark, Finland, Germany, Iceland,
Norway, Singapore, Spain, Sweden, United Kingdom, Europe).

For Europe, applicant accordingly requests that a sample of the deposited biological material

10 will be made available as provided in Rule 33(1)(2) EPC until the publication of the mention
of the grant of the patent or for 20 years from the date of filing if the application is refused or
withdrawn or deemed to be withdrawn, only by the issue of a sample to an expert nominated
by the person requesting the sample (Rule 32 EPC).
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BUDAPEST TREATY ON THE INTERNATIONAL DS M z
RECOGNITION OF THE DEPOSIT OF MICROORGANISMS
FOR THE PURPOSES OF PATENT PROCEDURE Oavtichu
Sngdung von
3
nd 2o Euturen Grabl /
INTERNATIONAL FORM
Glycotope GmbH
Robert-Rdssle-Str. [0
- : RECEIPT IN THE CASE OF AN ORIGINAL DEPUSIT
1912_5 Berlin is3ued pursuaat w Rule 7.1 by the
INTERNATIONAL DEPOSITARY AUTHORITY
Identified ac the bottom of this page
L IDENTTFICATION OF THE MICROQORGANISM
Wentifieation reference given by the DRPOSIFOR: Accession sumber given

en by the
NM-HSDS INTERNATIONAL DEPOSITARY AUTHORITY:

Dsy ACC2806

. SCIENTTIC DESCRIPTION ANTVOR PROPOSED TAXONOMIC DESIGNATION

The micryorganism identified uader . uhave was accompanicd by:

( )} asclentific description
( ) a prop <& te o --

{Murk with 2 cross where applicable).

1. RECEIPT AND ACCEPTANCE

This intemutenst Depoe:ury Authority sceepts e microorganism Idendfiod under L. above, which was reccived by {ton 2006-09-15
(Date of the original deposid).

{v. RECEIPT OF REQUEST FOR CONVERSION

The tirsnnrganicm {dentified wneber] uhova was reselved by thix batemasloal Depasiony Autlesiy n fetare sl ardginal drpugin}

and a request to eonvert the ofiginal doposit to a deposit under the Budapese Treasy was reccived by lton (daw ofeveeipt of request
for conversion). .

V, INTERNATIONAL DEPOSITARY AUTHORITY

Name: DSMZ-DEUTSCHE SAMMLUNG VON . Signaturc(s) of parson(st having the power @ nprusent the
MIKROORGANISMEN UND ZELLKULTUREN GmtH lnt:mmoml Dupiilaty Audsority or of uwthonzed offichalfs):

Addreset lahoffenstr. 7B
D-38124 Braunschwiig ) V

-»>
| T ek,

Date: 2006-10-09

! Where Rute 6.4 (d) sppiics, such dMe is the datz on which the status of intemazions! depesitary suthocty was acquired.
Form DSMZ-BP/4 (solc page) 08/2006
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Applicant's or ngent's Internationalapplication No.

file reference 51 878 K

INDICATIONS RELATING TO DEPOSITED MICROORGANISM
OR OTHER BIOLOGICAL MATERIAL

(PCT Rule 13bis)

A. The indications made below relate to the deposited microorganism or other biological material referred to in the description
on page 15 Jline 36

B. IDENTIFICATION OF DEPOSIT Further deposits are identified on an additional sheet

Name of depositary institution
Deutsche Sammlung von Mikroorganismen und Zellkulturen (DSMZ)

Address of depositary institution (including postal code and counny)
Inhoffenstr, 78
38124 Braunschweig

DE
Date of deposit Accession Number
2006-10-05 DSM ACC2807
C. ADDITIONAL INDICATIONS fleave blank if uor applicable) This information is continued on an additional sheet

D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if rhe indications are not for all designated States)

E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable)

The indications listed below will be submitted to the Intemational Bureau later fspecifir e general namire of the indications e.g., "Accession
Niunber of Deposir”)

For receiving Office use only

For International Bureau use only

D This sheet wns received with the internationn] application D This sheet was received by the International Bureaw on:

Authorized officer Authorized officer

Form PCT/RO/134 (July1998: reprint January 2004)
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Additional indications according to form PCT/R0O/134 for Accession Number DSM ACC2807:

Applicant herewith requests for those countries which have a respective provision that the
furnishing of a sample of the deposited material referred to in the application may only be

5 made to an independent, nominated expert (request of the "expert solution" where
applicable, in particular in Australia, Canada, Croatia, Denmark, Finland, Germany, iceland,
Norway, Singapore, Spain, Sweden, United Kingdom, Europe).

For Europe, applicant accordingly requests that a sample of the deposited biological material

10 will be made available as provided in Rule 33(1)(2) EPC until the publication of the mention
of the grant of the patent or for 20 years from the date of filing if the application is refused or
withdrawn or deemed to be withdrawn, only by the issue of a sample to an expert nominated
by the person requesting the sample (Rule 32 EPC).
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Applicant's or agent's InternationalapplicationNo.
file reference 59 878 K

INDICATIONS RELATING TO DEPOSITED MICROORGANISM
OR OTHER BIOLOGICAL MATERIAL

(PCT Rule 13bis)

A. The indications made below relate to the deposited microorganism or other biological material veferred to in the description
on page 15 , line 37

B. IDENTIFICATION OF DEPOSIT Further deposits are identified on an additional sheet [g]

Name of depositary institution
Deutsche Sammiung von Mikroorganismen und Zellkulturen {DSMZ)

Address of depositary institution fineluding postal code and counny)
Inhoffenstr. 78
38124 Braunschweig

DE
Date of deposit Accession Number
2007-08-08 DSM ACC2856
C. ADDITIONAL INDICATIONS (leave blank if nor applicablei This mformation is continued on an additional sheet E

D, DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indicarions are not for all designased States)

E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable)

The indications listed below will be subnuitted ro the International Bureau later (specif: the general nanoe of the indicarions e.g., "Accession

Number of Deposir”}

‘ For receiving Office use only For Internationa) Bureat Use only — e————
El This sheet was received with the intemntional application El This sheet was received by the Intemational Bureau on:
Authonized officer Authorized officer

Form PCT/RO/134 (July1998: reprint Janunry 2004)
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Additional indications according to form PCT/R0O/134 for Accession Number DSM ACC2856:

Applicant herewith requests for those countries which have a respective provision that the
furnishing of a sample of the deposited material referred to in the application may only be

5made to an independent, nominated expert (request of the “"expert solution" where
applicable, in particular in Australia, Canada, Croatia, Denmark, Finland, Germany, Iceland,
Norway, Singapore, Spain, Sweden, United Kingdom, Europe).

For Europe, applicant accordingly requests that a sample of the deposited biological material

10 will be made available as provided in Rule 33(1)(2) EPC until the publication of the mention
of the grant of the patent or for 20 years from the date of filing if the application is refused or
withdrawn or deemed to be withdrawn, only by the issue of a sample to an expert nominated
by the person requesting the sample (Rule 32 EPC).
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Glycotope GmbH
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INTERNATIONAL DEPOSITARY AUTHORITY
idendied ax che bocam of this page

L MENTHFICATION OF THE MICROORGANTSM

identification reference givea by the DEFOSITOR:

NM-H$DS-E6QIL2

Accession ntmber given by the
INTERNATIONAL DEPOSITARY AUTHORITY:

DSM ACC2356

.

1. SCIENTIFIC DESCRIPTION AND/OR FROFOSED TAXONOMIC DESIGNATION

The microoryanism identificd under I, above was sccompanied by:

() assientifis dessmiption
{ ) aproposed taxonomic desigaarion

Mk with ¢ crass where applictble).

UL RECEIPT AND ACCEPTANCE

{Date of the ariginal dep:adit)',

Tris International Deposiary Authority aceepts the microorganism Ideniificd under L above, which wat received by iton 2007-08-08

Iv. RECEIPT OF REQUEST FOR CONVERSION

for conversien).

Pa wazer ettt e SoMEBes waden 1 4% e g rerginnd e s fetemntiomat Do sy Santacdl, on

end & request ta convert the origing! deposic te € dopasic uador the Budapest Treasy was recived by itan

(dae of original denotil
{date of reccipt nfrequer

V. INTERNATIONAL DEPOSITARY AUTHORITY

Namer DSM2.DEUTSCHE SAMMLUNG VON
MIXROORGANISMEN UND ZELLKULTUREN GmbH

Address:  Inhoffenstr, 78
D-38125 Brovnschweis

$Signature(s) of person(s) having the power 1o represent the
Interastional Deposiary Authority or ofwmargcé official(s):

V. et

Da 2007-08-23

T Where Rule 6.3 (d) applics, such date is the daze on which die sarus of &

Fazm DSMZ-BP/4 (sole page) 1273001
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Applicant's or agent's Tutemationsal application No.
file reference 51 878 K

INDICATIONS RELATING TO DEPOSITED MICROORGANISM
OR OTHER BIOLOGICAL MATERIAL

(PCT Rule 13bis)

A. The indications made below relate 1o the deposited microorganism or other biological material referred to in the description
onpage 15 Jine 37 .
B. IDENTIFICATION OF DEPOSIT Further deposits are ideatified ou an additionsl sheet

Name of depositary institution
Deutsche Sammlung von Mikroorganismen und Zelikuituren (DSMZ)

Address of depositary institution tincluding posial code and counnry}

Inhoffenstr, 7B
38124 Braunschweig
DE
Date of deposit Accession Number
2007-08-07 DSM ACC2858
C. ADDITIONAL INDICATIONS (feave blank if nor applicabley This information is continued on an additional sheet rg]

D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indicarious are not for all designated States)

E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable)

The indications listed below will be submitted to the International Buresu later (Specifi e geneval nanure of the indications e.g., "4ecession

Number of Deposit”)

For receiving Office use only For Intemational Bureau use ouly
[:] This sheet was received with the international application E] This sheet was received by the International Bureau on:
Authorized officer Authorized officer

Form: PCT/RO/134 (July1998: repyint Janvary 2004)
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Additional indications according to form PCT/RO/134 for Accession Number DSM ACC2858:

Applicant herewith requests for those countries which have a respective provision that the
furnishing of a sample of the deposited material referred to in the application may only be

5 made to an independent, nominated expert (request of the "expert solution” where
applicable, in particular in Australia, Canada, Croatia, Denmark, Finland, Germany, Iceland,
Norway, Singapore, Spain, Sweden, United Kingdom, Europe).

For Europe, applicant accordingly requests that a sample of the deposited biological material

10 will be made available as provided in Rule 33(1)(2) EPC until the publication of the mention
of the grant of the patent or for 20 years from the date of filing if the appiication is refused or
withdrawn or deemed to be withdrawn, only by the issue of a sample to an expert nominated
by the person requesting the sample (Rule 32 EPC).
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QT-ZK INTERNATIONAL S ARY AUTR!

DsM AC02858

. SCTENTIFIC DESCRIPTION AND/OR PROPOSED TAXONOMIC DESIGNATION '

.

« The microorganist ideitficd under [, sbove way mompa.nied'by:

{x} usclentific deseription
( ) uproposed xonomic duigmtion

(Mask with 8 cross whee applicable),

I, RECEIPT AND ACCEPTANCE *

This Internariona) Dl.zos:my Authoricy aecepts the mictoorsnnkm Ideqrified under L above, which was reccived by It on 2007-09.07
(Date of the arigined deposity,

—

TV, RECEIPT OF REQUEST FOR CONVERSION
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: - Ll

Daer 2007-09-20

¢ Where Rule 6.4 () applics, such date {5 the date on w/hich the satus of Inrernatornl depositary suthorlty was sequired.
Form DSMZ-BP/4 {yolc poge) 082006
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CLAIMS

An antibody or a fragment or derivative thereof which is capable of binding to a
mucin protein and which comprises at least a portion of the heavy chain variable
region which comprises a proline residue at amino acid position 28 according to
the Kabat numbering.

The antibody according to claim 1, having the following characteristics:
(a) it specifically binds a glycosylated MUC1 tumor epitope, and

(b) it comprises a heavy chain variabie region comprising the amino acid
sequence of SEQ ID NO: 16 and a light chain variable region comprising the
amino acid sequence of SEQ 1D NO: 28;

or it is a functional fragment or derivative of the antibody having the characteristics
(a) and (b) said functional fragment or derivative showing cross-specificity with an
antibody comprising the amino acid sequence of SEQ 1D NO: 16 and SEQ ID NO:
28.

The antibody or fragment or derivative thereof according to claim 1, having one or
more of the following characteristics:

(a) the specific binding to its epitope is dependent on the conformation and/or the
glycosylation pattern of the epitope;

(b} it is capable of specifically binding a peptide comprising the amino acid
sequence PDTR, which preferably is glycosylated at the threonine residue
with N-acetyl galactosamine (Tn) or galactose R1-3 N-acetyl galactosamine
(TF);

(c) it is capable of specifically binding to MUC1, in particular to at least a portion
of the glycosylated extracellular tandem repeats of tumor-derived MUC1;

(d) it specifically binds a glycosylated MUC1 tumor epitope such that the strength
of the bond is increased at least by a factor 20 in comparison with the bond to
the non-glycosylated peptide of identical length and identical peptide
sequence;

(e) itis engineered, preferably humanized;

(f) it comprises at least one complementarity determining region, preferably at
least two, selected from the group consisting of
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(i) CDR1 having the amino acid sequence of SEQ ID NO: 1,
(i) CDR2 having the amino acid sequence of SEQ ID NO: 3, and
(iii} CDR3 having the amino acid sequence of SEQ ID NO: 5;

(g) it comprises the antibody framework regions selected from the following:

(i) FRH1, FRH2, FRH3 and FRH4 for the variable heavy chain VH have
the following amino acid sequences, the amino acid position
corresponding to the numeration according to Kabat:

for FRH1 (SEQ ID NO: 7)

Pos. | Amino
acid
1 E
2 \Y
3 QorK
4 L
5 \Y
6 E
7 )
8 G
9 G
10 G
11 L
12 \Y
13 Q
14 P
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15 G
16 G
17 S
18 LorM
19 R
20 L
21 S
22 C
23 AorV
24 A
25 S
26 G
27 F
28 P
29 F
30 S

for FRH2 (SEQ ID NO: 9)

Pos. | Amino
acid

36 w

37 \"

38 R
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39 Q

40 AorS
41 |P

42 | GorE
43 K

44 G

45 L

46 E

47 W

48 \"J

49 GorA

for FRH3 (SEQ ID NO: 11)

Pos. | Amino
acid

66 R

67 F

68 T

69 I

70 S

71 R

72 D

73 D
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74 S
75 K
76 NorS
77 S
78 LorV
79 Y
80 L
81 Q
82 M
82a | N
82b |S
82c |L
83 K
84 T
85 E
86 D
87 T
88 A
89 \
90 Y
91 Y
92 C
a3 TorA
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94 R

for FRH4 (SEQ ID NO: 13)

Pos. | Amino
acid

103 | W
104 G

105 Q

108 G

107 | T

108 L

109 |Vorl
M0 | T

111 VvV

112 S

113 S

(ii) and optionally FRL1, FRL2, FRL3 and FRL4 for the light chain variable
region VL have the following amino acid sequences, the amino acid
position corresponding to the numeration according to Kabat:

for FRL1 (SEQ ID NO: 23)

Pos. | Amino
acid

1 D
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2 !
3 Vv
4 M
5 T
8 Q
7 S
8 P
9 L
10 S
11 LorN
12 P
13 \
14 [T
15 |P
16 G
17 EorD
18 P
19 A
20 S
21 I
22 S
23 c
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for FRL2 (SEQ ID NO: 24)

Pos. | Amino
acid
35 w
36 Y
37 L
38 Q
39 K
40 P
41 G
42 Q
43 S
44 P
45 Q
46 L
47 L
48 |
49 Y

for FRL3 (SEQ ID NO: 25)

Pos. | Amino
acid
57 G
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58 \Y
59 P
60 D
61 R
62 F
63 S
64 G
65 S
66 G
67 S
68 G
69 T
70 D
71 F
72 T
73 L
74 KorR
75 I
76 S
77 R
78 \
79 E
80 A
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81 E
82 D
83 Y
84 G
85 V
86 Y
87 Y
88 C

for FRL4 (SEQ ID NO: 26)

Pos. | Amino
acid

98 F

99 G

100 |QorG
101 |G

102 | T

103 (K

104 |V

105 |E

106 ||

107 |K

108 |R
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(h) it comprises a framework region 1 comprising the amino acid sequence of
SEQ ID NO: 7, in particular SEQ ID NO: 8;

(i} it comprises a heavy chain variable region of an antibady comprising the
amino acid sequence of SEQ ID NO: 15, preferably SEQ ID NO: 16;

() it comprises a light chain variable region of an antibcdy comprising the amino
acid sequence of SEQ ID NO: 27, preferably SEQ ID NO: 28;

(k) it comprises a heavy chain variable region comprising the amino acid
sequence of SEQ ID NO: 16 and a light chain variable region comprising the
amino acid sequence of SEQ ID NO: 28 or is a functional fragment or
derivative thereof;

() it shows cross-specificity with the antibody Pankomab comprising the amino
acid sequences of SEQ ID NO: 29 as heavy chain variable region and SEQ ID
NO: 30 as light chain variable region; and/or

(m) it shows cross-specificity with the antibody comprising the amino acid
sequences of SEQ ID NO: 16 as heavy chain variable region and SEQ ID NO:
28 as light chain variable region.

A nucleic acid encoding the antibody or fragment or derivative thereof according to
any one of claims 1 to 3.

An expression cassette or vector comprising the nucleic acid according to claim 4
and a promoter operatively connected with said nucleic acid.

A host cell comprising the nucleic acid according to claim 4 or the expression
cassette or vector according to claim 5.

A composition comprising the antibody or fragment or derivative thereof according
to any one of claims 1 to 3, the nucleic acid according to claim 4, the expression
cassette or vector according to claim 5, or the host cell according to claim 6.

The composition according to claim 7 being a pharmaceutical composition which
preferably further comprises one or more components selected from the group
consisting of solvents, diluents, and excipients.

The antibody or fragment or derivative thereof according to any one of claims 1 to
3, the nucleic acid according to claim 4, the expression cassette or vector
according to claim 5, the host cell according to claim 6, or the composition
according to claim 7 or 8 for use in medicine.
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The antibody or fragment or derivative thereof according to any one of claims 1 to
3, the nucleic acid according to claim 4, the expression cassette or vector
according to claim 5, the host cell according to claim 6, or the composition
according to claim 7 or 8 for use in the treatment, prognosis, diagnosis and/or
monitoring of cancer, wherein the cancer preferably is selected from the group
consisting of cancer of the colon, stomach, liver, pancreas, kidney, blood, lung,
and ovary.

A method for improving the antigen binding and/or recognition of an antibody or a
fragment or derivative thereof which is capable of binding to a mucin protein and
which nomnricace at laact a nnrtinn af the hno\n’l chain variable region. comprising
FEEEOWI T W I WL BVl S W LIV W AR Tl WIS WA ICAN ENY lualvil, WA T IR TS ls

the step of providing a proline residue at position 28 of the heavy chain variable
region, according to the Kabat numbering.

The method according to claim 11, having at least one or more of the following
characteristics:

(a) the amino acid residue in position 28 is obtained by introducing a mutation into
the nucleic acid coding for the antibody or fragment or derivative thereof,
wherein the mutation is introduced in the codon coding for said amino acid
residue; and/or

(b) improving the antigen binding and/or antigen recognition includes enhancing
the affinity of the antibody or fragment or derivative thereof to its antigen
and/or increasing the specificity of the antibody or fragment or derivative
thereof towards its antigen.

The method according to claim 11 or 12, wherein the antibody or fragment or
derivative thereof has one or more of the following characteristics:

(a) the specific binding to its epitope is dependent on the conformation and/or the
glycosylation pattern of the epitope;

(b) it is capable of specifically binding a peptide comprising the amino acid
sequence PDTR, which preferably is glycosylated at the threonine residue
with N-acetyl galactosamine (Tn) or galactose R1-3 N-acetyl galactosamine
(TF);

(c) it is capable of specifically binding to MUCH1, in particular to at least a portion
of the glycosylated extraceliular tandem repeats of tumor-derived MUC1;

(d) it specifically binds a glycosylated MUC1 tumor epitope such that the strength
of the bond is increased at least by a factor 20 in comparison with the bond to



10

(e)
U]

(@

-68 -

the non-glycosylated peptide of identical length and identical peptide
sequence;

it is engineered, preferably humanized;

it comprises at least one complementarity determining region selected from
the group consisting of

()] CDR1 having the amino acid sequence of SEQ ID NO: 1,

(i) CDR2 having the amino acid sequence of SEQ ID NO: 3, and
(i)  CDRS3 having the amino acid sequence of SEQ ID NO: 5;

it comprises antibody framework regions selected from the following

(i) FRH1, FRH2, FRH3 and FRH4 for the variable heavy chain VH have
the following amino acid sequences, the amino acid position
corresponding to the numeration according to Kabat:

for FRH1 (SEQ ID NO: 33)

Pos. | Amino
acid
1 E
2 \
3 QorK
4 L
5 \
6 E
7 S
8 G
9 G
10 G
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11 L
12 \
13 Q
14 P
15 G
16 G
17 S
18 LorM
19 R
20 L
21 S
22 Cc
23 AorV
24 A
25 S
26 G
27 F
28 T
29 F
30 )

for FRH2 (SEQ ID NO: 9)

Pos.

“Amino
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acid

36 w

37 \

38 R

39 Q

40 AorS
41 P

42 Gork
43 K

44 G

45 L

46 E

47 W

48 \Y

49 GorA

for FRH3 (SEQ ID NO: 11)

Pos. | Amino
acid

66 R

67 F

68 T

69 |
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70 S
71 R
72 D
73 D
74 S
75 K
76 NorS
77 S
78 LorV
79 Y
80 L
81 Q
82 M
82a (N
82b |S
82c |L
83 K
84 T
85 E
86 D
87 T
88 A
89 \
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90 Y
91 Y
92 Cc
93 TorA
94 R

for FRH4 (SEQ ID NO: 13)

Pos. | Amino
acid

103 | W
104 |G
105 | Q
106 |G

107 | T

108 |L

108 |Vorl
110 | T

111 |V

112 |8

113 |S

(i) and optionally FRL1, FRL2, FRL3 and FRL4 for the light chain variable
region VL have the following amino acid sequences, the amino acid
position corresponding to the numeration according to Kabat:
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for FRL1 (SEQ ID NO: 23)

Pos. | Amino
acid

1 D

2 I

3 Y

4 M

5 T

6 Q

7 S

8 P

9 L

10 S

11 LorN
12 P

13 \Y

14 T

15 P

16 G

17 EorD
18 P

19 A

20 S
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21 i
22 S
23 Cc

for FRL2 (SEQ ID NO: 24)

Pos. | Amino
acid
35 W
36 Y
37 L
38 Q
39 K
40 P
41 G
42 Q
43 S
44 | P
45 Q
46 L
47 L
48 I
49 Y
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for FRL3 (SEQ ID NO: 25)

Pos. | Amino
acid

57 G
58 \Y
59 P
60 b
61 R
62 F
63 S
64 G
65 S
66 G
67 S
68 G
69 T
70 D
71 F
72 T
73 L
74 KorR
75 I

76 S
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77 R
78 \
79 E
80 A
81 E
82 D
83 V
84 G
85 \Y
86 Y
87 Y
88 C

for FRL4 (SEQ ID NO: 26)

Pos. | Amino
acid
98 F
99 G
100 | QorG
101 G
102 T
103 K
104 |V




10

15

20

25

(h)

(M

0

(k)

®

(m)

-77 -

105 1 E
106 |1

107 | K
108 |R

it comprises a framework region 1 comprising the amino acid sequence of
SEQ ID NO: 33 or 34,

it comprises a heavy chain variable region of an antibody comprising the
amino acid sequence of SEQ 1D NO: 38 or 29;

it comprises a light chain variable region of an antibody comprising the amino
acid sequence of SEQ ID NO: 27 or 30;

it comprises a heavy chain variable region comprising the amino acid
sequence of SEQ ID NO: 38 and a light chain variable region comprising the
amino acid sequence of SEQ ID NO: 27 or is a functional fragment or
derivative thereof;

it shows cross-specificity with the antibody Pankomab comprising the amino
acid sequence of SEQ ID NO: 29 (heavy chain variable region) and SEQ ID
NO: 30 (light chain variable region); and/or

it shows cross-specificity with the antibody comprising the amino acid
sequences of SEQ ID NO: 16 as heavy chain variable region and SEQ ID NO:
28 as light chain variable region.

14. A method for preparing a nucleic acid according to claim 4, comprising the steps of

(a)

(b)

providing a nucleic acid comprising the nucleic acid sequence coding for an
antibody or a fragment or derivative thereof which is capable of binding to
MUC1 and which comprises a heavy chain variable region, wherein the heavy
chain variable region does not comprise a proline residue at amino acid
position 28 according to the Kabat numbering; and

intfroducing a mutation into the codon coding for amino acid number 28,
according to the Kabat numbering, of the heavy chain variable region so that
said codon codes for a proline residue.
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15. The antibody or fragment or derivative thereof according to any one of claim 1 to 3,
having a glycosylation pattern which has one or more of the following
characteristics:

(a) itis a human glycosylation pattern;

(b) it enhances the activity of the antibody, in particular its binding affinity to its
specific epitope, its binding affinity to one or more of its downstream receptors
such as Fc receptors, its complement dependent cytotoxicity (CDC), and/or its
antibody-dependent cell-mediated cytotoxicity (ADCC); and/or

(c) it is a glycosylation pattern as obtained when expressing the antibody or
fragment or derivative thereof in a cell line selected from the group consisting
of K562, KG1, MUTZ-3, NM-F9 [DSM ACC2606], NM-D4 [DSM ACC2605],
NM-HSD8 [DSM ACC 2806], NM-H9D8-E6 [DSM ACC 2807], NM HID8-
E6Q12 [DSM ACC 2856], and GT-2X [DSM ACC 2858].



Sequence 1isting.ST25.txt
SEQUENCE LISTING

<110> Glycotope GmbH
<120> MUCl Antibodies
<130> 51 878 K

<150> €pP 09 009 942.5
<151> 2009-07-31

<150> us 61/230,211
<151> 2009-07-31

<160> 54

<170> PatentIn version 3.3

<210> 1

<211> 5
<212> PRT
<213> Artificial

<223> CDR H1
<400> 1

Asn Tyr Trp Met Asn
1 5

<210> 2

<211> 5§

<212> PRT

<213> Artificial

<220>
<223> (DR H1

<400> 2

ésp Ala Trp Met Asp
5

<210> 3

<211> 19

<212> PRT

<213> Artificial

<220>
<223> CDR H2

<400> 3

Glu Ile Arg Leu Lys Ser Asn Asn Tyr Tgr Thr His Tyr Ala ggu ser
1 5 1

val Lys Gly

<210> 4

<211> 19

<212> PRT

<213> Artificial

page 1




sequence 1listing.ST25.txt

<220>
<223> CDR H2

<400> 4
Glu 1Ile Arg Ser gys Ala Asn Asn His Ala Thr Tyr Tyr Ala Giu Ser
1 10 15

val Lys Gly

<210> 5

<211> 6

<212> PRT

<213> Artificial

<220>
<223> CDR H3

<400> 5

His Tyr Tyr Phe %sp TYr
1

<210> 6

<211> 7

<212> PRT

<213> Artificial

<220>
<223> CDR H3

<400> 6
g1y Gly Tyr Gly ghe Asp Tyr

<210> 7

<211> 30

<212> PRT

<213> Artificial
<220>

<223> FR H1
<220>

<221> MISC_FEATURE
<222> (3)..(3)
<223> Xaa is GIn or Lys

<220>

<221> MISC_FEATURE
<222> (18)..(18)

<223> Xaa is Leu or Met

<220>

<221> MISC_FEATURE
<222> (23)..(23)

<223> Xaa is Ala or val

<400> 7
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Sequence 1isting.ST25.txt
glu val Xaa Leu ga? Glu ser Gly Gly Gly Leu val Gln Pro g;y Gly
10

Ser Xaa Arg Leu Ser Cys Xaa Ala Ser Gly Phe Pro Phe Ser
20 30

<210> 8

<211> 30

<212> PRT

<213> Aartificial

<220>
<223> FR H1

<400> 8

Tu val ¢ln Leu val Glu Ser Gly Gly Gly Leu val GIn Pro Gly Gly
10 15

G
1 5

Ser Met Arg Leu Ser Cys val Ala Ser Gly pPhe pPro Phe Ser
20 25 30

<210> 9

<211> 14

<212> PRT

<213> Artificial

<220>
<223> FR H2

<220>

<221> MISC_FEATURE
<222> (5)..(5)

<223> Xaa is Ala or Ser

<220>

<221> MISC_FEATURE
<222> (@)..(7N

<223> Xaa is Gly or Glu

<220>

<221> MISC_FEATURE
<222> (14)..(14)

<223> Xaa is Gly or Ala

<400> 9
Irp val Arg GIn Xaa Pro Xaa Lys Gly Lgu Glu Trp val Xxaa
5 1

<210> 10

<211> 14

<212> PRT

<213> Artificial

<220>
<223> FR H2

<400> 10
Trp val Arg Gin §1a Pro Gly Lys Gly kgu Glu Trp val Gly
1

page 3




<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
«222>
<223>
<220>
<221>
<222>
<223>

<400>

1

11

32

PRT
Artificial

FR H3

MISC_FEATURE
1D..An
Xaa 1s Asn or Ser

MISC_FEATURE
13)..03)
Xaa is Leu or val

MISC_FEATURE
GL..3D
Xaa is Thr or Ala

11

Sequence 1isting.ST25.tXt

Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Xaa Ser Xaa Tyr Leu Gln
5 10 15

Met Asn Ser Leu Lys Thr Glu Asp Thr Ala val Tyr Tyr §5s Xaa Arg
20 25

<210>
<211>
<212>
<213>

<220>
<223>

<400>

1

12

32

PRT
Artificial

FR H3
12

Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Asn Ser teu Tyr Leu Gin
5 10 15

Met Asn Ser Egu Ltys Thr Glu Asp Thr Atla val Tyr Tyr §%s Thr Arg

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

13

11

PRT
Artificial

FR H4
MISC_FEATURE

(n.."O

Xaa is val or Leu

25
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Sequence 1isting.ST25.txt
<400> 13

Trp Gly GIn Gly Thr Leu Xaa Thr val Ser Ser
1 5 10

<210> 14

<211> 11

<212> PRT

<213> Artificial

<220>
<223> FR H4

<400> 14

Trp Gly GIn Gly Thr Leu val Thr val Ser Ser
1 5

<210> 15

<211> 117

<212> PRT

<213> Artificial

<220>
<223> heavy chain variable region

<220>

<221> MISC_FEATURE
<222> (3)..(3)

<223> Xxaa is Gln or Lys

<220>

<221> MISC_FEATURE
<222> (18):.(18)

<223> Xaa 15 Leu or Met

<220>

<221> MISC_FEATURE
<222> (23)..023)

<223> Xaa is Ala or val

<220>

<221> MISC_FEATURE
<222> (40)..(40)

<223> Xaa is Ala or Ser

<220>

<221> MISC_FEATURE
<222> (42)..(42)

<223> Xaa is Gly or Glu

<220>

<221> MISC_FEATURE
<222> (49)..(49)

<223> Xaa is Gly or Ala

<220>

<221> MISC_FEATURE
<222> (79)..(79)

<223> Xaa 1is Asn or Ser

<220>

<221> MISC_FEATURE
<222> (81)..(8L)

<223> Xaa 1is Leu or val
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<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

MISC_FEATURE
(99)..(99)
Xaa 1is Thr or Ala

MISC_FEATURE
(113)..(113)

Xaa is val or Leu

15

Glu val Xaa Leu val Glu Ser
1 5

Ser Xaa Arg

Trp Met Asn

Xaa Glu
50

ser val
65

35

ile

Lys

Xaa Tyr Leu

Tyr Cys Xaa

Xaa Thr

<210>
<211>
<212>
<213>

<220>
<223>

<400>

val
115

16
117
PRT

Leu
20

Trp
Arg

Gly

Gin

ser

val

Leu

Arg

Met

85

His

Ser

Artificial

Cys

Arg

LyS

Phe

70

Asn

Tyr

Xaa

Gln

Ser

55

Thr

Ser

Tyr

heavy chain variable

16

Glu val GIn Leu ga1 Glu Ser
1

Ser Met Arg 58u Sser Cys val

Trp Met ggn Trp val Arg GlIn

Gly Glu Ile Arg Leu LyS Ser

Sequence 1isting.ST25.txt

Gly Gly

Ala ser
25

Xaa Pro
40

Asn Asn
Ile ser

Leu Lys

Phe Asp

region

Gly Gly

Ala ser
25

Ala Pro
40

Asn Asn

Gly Leu val
10

Gly Phe Pro

Xaa Lys Gly

Tyr Thr Thr
60

Arg Asp Asp
75

Thr Glu Asp
90

Tyr Trp Gly

Gly teu Vval
10

Gly Phe Pro

Gly Lys Gly

Tyr Thr Thr
page 6

Glin

Phe

Leu

45

His

ser

Thr

Gln

G1n

Phe

Leu

45

His

Pro

ser

30

Glu

TYr

Lys

Ala

Gly
110

Pro
ser
30

Glu

Tyr

Gly
15

Asn
Trp
Ala
Xaa
val
95

Thr

Gly
15
Asn

Trp

Ala

Gly

TYr

val

Glu

Ser

80

Tyr

Leu

Gly

Tyr

val

Glu




Seguence Jisting.ST25.txt
50 55 60

Ser val Lys Gly Arg Phe Thr ITe Ser Arg Asp Asp Ser Lys Asn Ser
65 70 75 80

Leu Tyr Leu Gln Met Asn Ser Leu Lys ggr Glu Asp Thr Ala ;§1 Tyr

Tyr Cys Thr Arg His Tyr Tyr Phe Asp Tyr Trp Gly Gln Gly Thr Leu
100 105 110

val Thr val Ser Ser
115

<210> 17

<211> 16

<212> PRT

<213> Artificial

<220>
<273> CDR L1

<400> 17

Arg Ser Ser Lys Ser Leu Leu His Ser Asn Gly Ile Thr Tyr Phe Phe
1 5 10 15

<210> 18

<211> 16

<212> PRT

<213> Artificial

<220>
<223> CDR L1

<400> 18

Arg Ser Ser GIn Ser Ile val His Ser Asn Gly Asn Thr Tyr Leu Glu
1 5 10 15

<210> 19

<211> 7

<212> PRT

<213> Artificial

<220>
<223> CDR L2

<400> 19

Gln Met Ser Asn Leu Ala Ser
1 5

<210> 20

<211> 7

<212> PRT

<213> Artificial

<220>
<223> CDR L2
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Sequence 1isting.ST25.txt
<400> 20

&ys val Ser Asn grg rPhe Ser

<210> 21

<211> 9

<212> PRT

<213> Artificial

<220>
<223> (DR i3

<400> 21

Ala GIn Asn Leu Glu Leu Pro Pro Thr
1 5

<210> 22

<211> 9

<212> PRT

<213> Artificial

<220>
<223> CDR L3

<400> 22

Phe GIn Gly Ser His val Pro teu Thr
1 5

<210> 23

<211> 23

<212> PRT

<213> Artificial

<220>
<223> FR L1

<220>

<221> MISC_FEATURE
<222> (11)..(11L)

<223> Xaa is Leu or Asn

<220>

<221> MISC_FEATURE
<222> @A7)..17D

<223> Xaa is Glu or Asp

<400> 23

Asp Ile val Met Thr GIn Ser Pro Leu Ser Xaa Pro val Thr Pro Gly
1 5 10 15

Xaa Pro Ala Ser Ile Ser Cys

<210> 24

<211> 15

<212> PRT

<213> Artificial
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Sequence listing.ST25.txt

<220>
<223> FR L2

<400> 24

Trp Tyr Leu Gln Lys Pro Gly Gln Ser Pro GIn Leu Leu Ile Tyr
1 5 10 15

<210> 25

<211> 32

<212> PRT

<213> Artificial

<220>
<223> FR L3

<220>

<221> MISC_FEATURE
<222> (18)..(18)

<223> Xaa is Lys or Arg

<400> 25
Gly val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr
1 5 10 15

teu Xaa ITe ser Arg val Glu Ala Glu Aasp val Gly val Tyr Tyr Cys
20 25 30

<210> 26

<211> 12

<212> PRT

<213> Artificial

<220>
<223> FR L4

<220>

<221> MISC_FEATURE
<222> (3)..(3)

<223> Xaa is Gln or Gly

<400> 26
;he Gly Xaa Gly Thr Lys val Glu Ile 555 Arg Ala
5

<210> 27

<211> 114

<212> PRT

<213> Artificial

<220>
<223> Tlight chain variable region

<220>

<221> MISC_FEATURE
<222> (11)..QLD

<223> Xaa is Leu or Asn
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<220>

<221> MISC_FEATURE

<222> (17)..(17)

<223> Xaa is Glu or Asp

<220>

<221> MISC_FEATURE

<222> (79)..(79)

<223> Xaa is Lys or Arg

<220>

<221> MISC_FEATURE

<222> (105)..(105)

<223> Xaa 1is GIn or Gly

<400> 27

ésp Ile val Met ghr GIn Ser

Xaa Pro Ala Ser Ile Ser Cys
20

Asn Gly gge Thr Tyr Phe Phe

Pro GIn Leu Leu Ile Tyr Gin

50 55

Asp Arg Phe Ser Gly Ser Gly

65 70

Ser Arg val Glu g}a Glu Asp

Leu Glu Leu Pro Pro Thr pPhe
100

Arg Ala

<210> 28

<211> 114

<212> PRT

<213> Artificial

<220>

<223> 1ight chain vatiable

<400> 28

Asp Ile val Met ghr GIn Ser
1

Glu Pro Ala ser Ile Ser Cys

Asn Gly Ile Thr Tyr Phe Phe

Sequence listing.ST25.txt

Pro

Arg

Trp

40

Met

ser

val

Gly

Leu

Ser

25

Tyr

Ser

Gly

Gly

Xaa
105

region

Pro

Leu

Ser
10

Ser
Leu
AsSn
Thr
val
90

Gly

Xaa

Lys

Gln

Leu

Asp

75

Tyr

Thr

Pro

Ser

Lys

Ala

60

Phe

Tyr

Lys

val

Leu

Pro

45

Ser

Thr

Cys

val

ser Asn Pro val

10

Arg Ser Ser Lys Ser Leu
25

Thr

Leu

30

Gly

Gly

Leu

Ala

Glu
110

Thr

Leu
30

Pro Gly
15

His Ser

GIn Sser

val Pro

Xaa Ile
80

GIn Asn
95

ITe Lys

Pro Gly
15

His Ser

Trp Tyr Leu GIn Lys Pro Gly GIn Ser
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Pro Gin
50

ASp Arg
65

ser Arg

Leu Glu

Arg Ala

<210>
<211>
<212>
<213>
<400>
Glu val
1

Ser Met

Trp Met

Ala Glu
50

Ser val
65

val ser

TYr Cys

Leu Thr

<210>
<211>
<212>
<213>

<400>

35

Leu Leu

Phe Ser

val Glu

Leu Pro

100

29
117
PRT

Ile
Gly
Ala
85

Pro

Mus musculus

29

Lys Leu

Lys Leu
20

Asn Trp
35

Ile Arg

Lys Gly

Leu GIn

Thr Arg

val ser

115

30
114
PRT

val

5

Ser

val

Leu

Arg

Met

85

His

Ser

Mus musculus

30

Tyr

Ser
70

Glu

Gln

Gly

Asp

Thr phe

Glu

cys

Arg

Lys

Phe

70

Asn

Tyr

ser

val

GIn

ser

55

Thr

Asn

Tyr

Ssequence Tisting.ST25.txt
40 45

Met Ser

Ser Gly

val Gly

Gly GlIn
105

Gly Gly

Ala ser
25

ser Pro
40

Asn Asn
Ile Ser

Leu Arg

Phe Asp
105

Asn
Thr
val
30

Gly

Gly
10

Gly
Glu
Tyr
Arg
val
90

Tyr

page 11

Leu

Asp

75

Tyr

Thr

Leu

Phe

Lys

Thr

Asp

75

Glu

Trp

Ala
60

Ser

Phe Thr

Tyr

Lys

val

Thr

Gly

Thr

60

ASp

ASp

Gly

cys

val

Gln

Phe

Leu

45

His

Ser

Thr

Gln

Gly

Leu

Ala

Glu
110

Pro

Ser

30

Glu

TYr

Lys

Gly

Gly
110

val

Arg

GlIn

95

Ile

Gly
15

AsSn

Trp

Ala

Ser

Ile

95

Thr

Pro
Ile
80

Asn

Lys

Gly

Tyr

val

Glu

ser

80

Tyr

Thr




Asp
1
Thr
Asn
Pro
ASp
65
Ser

Leu

Arg

Ile

Ser

Gly

Gln

50

Arg

Arg

Glu

Ala

<210>
<211>
<212>
<213>

<220>
<223>

<400>

val

Ala

Ile

35

Leu

Phe

val

Leu

31
446
PRT

Met

ser

20

Thr

Leu

ser

Glu

Pro
100

Thr Gln

Ile ser

Tyr Phe

ITe Tyr

Ser Ser

70

Ala Glu
85

Pro Thr

Artificial

heavy chain of a

31

Glu val GIn Leu
1

Ser

Trp

Gly

Ser

65

Leu

Tyr

Met

Met

Glu

50

val

Tyr

Cys

Arg

AsSn

35

Ile

Lys

Leu

Thr

Leu

20

Trp

Arg

Gly

Gln

Arg

val Glu
5

ser Cys

val Arg

Leu Lys

Arg Phe
70

Met Asn
85

His Tyr

Sequence 1listing.ST25.txt

Ala Ala Phe Ser asn Pro val Thr
10

Cys Arg

Phe Trp
40

GIn Met
55
Gly Ser

Asp val

Phe Gly

Ser
25

Tyr
Ser

Gly

Gly

Ser

Leu

Asn

Thr

val

30

Gly

Lys

GIn

Leu

ASp

75

Tyr

Thr

humanized antibody

ser Gly Gly Gly Leu
10

val Ala

GIn Ala
40

Ser Asn
55
Thr Ile

ser Leu

Tyr Phe

ser

25

Pro

Asn

ser

Lys

Asp

Gly

Gly

Tyr

Arg

Thr
90

Phe
Lys
Thr
7

Glu

Ser

Lys

Ala

60

Phe

Tyr

Lys

val

Pro

Gly

Thr

60

Asp

Asp

Tyr Trp Giy
page 12

Leu

Pro

45

Ser

Thr

Cys

Leu

Gin

pPhe

Leu

45

His

Ser

Thr

Gln

Leu

30

Gly

Gly

Leu

Ala

Glu
110

Pro

Ser

30

Glu

Tyr

Lys

Ala

Gly

Leu
15

His

Leu

val

Arg

Gin

95

Ile

Gly
15

Asn

Trp

Ala

ASn

val

95

Thr

Gly

Ser

ser

Pro

Ile

80

Asn

Lys

Gly

TYyr

val

Glu

Ser

80

Tyr

feu




val

Pro

val

145

Ala

Gly

Gly

Lys

Cys

225

tLeu

Glu

Lys

Lys

Leu

305

Lys

Lys

Ser

Lys

Thr

Ser

130

Lys

Leu

Leu

Thr

val

210

Pro

Phe

val

Phe

pro

290

Thr

val

Ala

Arg

Gly

val

115

Ser

Asp

Thr

Tyr

Gln

195

Asp

Pro

Pro

Thr

Asn

275

Arg

val

ser

Lys

Asp

355

Phe

100

Ser

Lys

Tyr

ser

Ser

180

Thr

Lys

Cys

Pro

260

Trp

Glu

Leu

Asn

Tyr

Gly

Ser

Phe

Gly

Leu

Tyr

Lys

Pro

Tyr

Glu

His

Leu

Pro

ser

Thr

Pro

150

val

Ser

Ile

val

Ala

230

Pro

val

val

Gln

Gin

310

Ala

Pro

Thr

ser

Thr

Ser

135

Glu

His

Ser

Cys

Glu

215

Pro

Lys

val

Asp

TYr

295

ASp

Leu

Arg

Lys

Asp

Sequence listing.ST25.txt
105

Lys Gly Pro Ser

120

Gly

Pro

Thr

val

Asn

200

Pro

Glu

ASp

ASp

Gly

Asn

Trp

Pro

Glu

Asn

360

Ile

Gly

val

Phe

val

185

val

Lys

Leu

Thr

val

265

val

Ser

Leu

Ala

Pro

345

Gln

Ala

Thr

Thr

Pro

170

Thr

Asn

Ser

Leu

Leu

250

ser

Glu

Thr

Asn

Pro

330

GlIn

val

Ala

val

155

Ala

val

His

Cys

Gly

Met

His

val

Tyr

val

Ser

val

Ala

140

ser

val

Pro

Lys

Ile

Glu

His

300

Lys

Glu

Tyr

Leu

val Glu Trp

page 13

110

Phe Pro
125

Leu Gly

Asn Asn

Leu Gln

Ser Ser
190

Pro ser
205

Lys Thr

Pro Ser

ser Arg

ASp Pro
270

Asn Ala
285

val val

Glu Tyr

Lys Thr

Thr Leu
350

Thr Cys
365

Glu Sser

Leu

Cys

Ser

Ser

175

ser

AsSn

His

val

Thr

255

Glu

Lys

Ser

Lys

Ile

335

Pro

Lteu

Asn

Ala
Leu
Gly
ser
Leu
Thr
Thr
Phe
240
Pro
val
Thr
val
Gly
3

Ser
Pro

val

Gly




370

Gln Pro Glu Asn Asn
385

Gly Ser phe Phe Leu
405

GIn GIn Gly Asn val
420

Asn His Tyr Thr Gln
435

<210> 32
<211> 219
<212> PRT

<213> Artificial
<220>

Tyr
390
Tyr

Phe

Lys

<223> T1ight chain of a

<400> 32

Asp Ile val Met ;hr
1

Glu Pro Ala ser Ile
20

Asn Gly Ile Thr Tyr
35

Pro GIn Leu Leu Tle
50

Asp Arg Phe Ser Gly
65

Ser Arg val Glu Ala
85

Leu Glu Leu Pro Pro
100

Arg Thr val Ala Ala
115

GIn Leu Lys Ser Gly
130

Tyr Pro Arg Glu Ala

Gln

Ser

Phe

Tyr

Ser

70

Glu

Thr

Pro

Thr

Sequence 1isting.ST25.txt -

375

Lys Thr

ser Lys

ser Cys

Ser Leu
440

380

Thr Pro pPro val

395

Leu Thr val Asp

410

Ser val Met His

425

Ser Leu Ser Pro

humanized antibody

Ser Pro

Cys Arg

Phe Trp
40

GIn Met
55

Gly ser

Asp val

Phe Gly

ser val
120

Ala ser
135

val Gin

Leu

Ser

Tyr

ser

Gly

Gly

Gin

105

Phe

val

Trp

ser

10

Ser

Leu

Asn

Thr

val

90

Gly

Ile

val

Lys

Asn Pro

Lys Ser

GIn Lys

Leu Ala
60

Asp Phe
75

Tyr Tyr

Thr Lys

Phe Pro

Cys Leu

140

val Asp
155

page 14

Leu

Lys

Glu

val

Leu

Pro

45

Ser

Thr

Ccys

val

Pro

125

Leu

Asn

Asp
Ser
Ala
430

Lys

Thr

Leu

30

Gly

Gly

Leu

Ala

Glu

110

Ser

ASn

Ala

ser

Pro

15

His

Gln

val

Arg

Gln

95

Ile

Asp

ASnh

Leu

His

Gly

Ser

ser

Pro

Ile

80

Asn

Lys

Glu

Phe

Gln
160




Sequence 1isting.ST25.txt

ser Gly Asn Ser GIn Glu Ser val Thr Glu Gln Asp Ser Lys Asp Ser
165 170 175

Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu
180 185 190

Lys His Lys val Tyr Ala Cys Glu val Thr His GIn Gly Leu Ser Ser
195 200 205

Pra val Thr Lys Ser Phe Asn Arg Gly Glu Cys

210 215
<210> 33
<211> 20
<212> PRT
<213> Artificial
<220>
<223> FR HI1
<220>

<221> MISC_FEATURE
<222> (3)..(3)
<223> Xaa is GIn or Lys

<220>

<221> MISC_FEATURE
<222> (18)..(18)

<223> Xaa 15 Leu or Met

<220>

<221> MISC_FEATURE
<222> (23)..023)

<223> Xaa is Ala or val
<400> 33

Glu val Xaa Leu val Glu Ser Gly Gly Gly Leu val GIn pPro Gly Gly
1 5 10 15
Ser Xaa Arg Eeu Ser Cys Xaa Ala ggr Gly Phe Thr Phe ser

0

<210> 34

<211> 30

<212> PRT

<213> Artificial

<220>
<223> FR H1

<400> 34
Glu val Lys teu val Glu Ser Gly Gly Gly Leu val GIn Pro Gly Gly
1 5 10 15

ser Met Lys Leu Ser Cys val Ala Ser Gly Phe Thr Phe Ser
20 25 30

page 15




Sequence listing.ST25.txt

<210> 35

<211> 14

<212> PRT

<213> Artificial

<220>
<223> FR H2

<400> 35
Trp val Arg G1In ger Pro Glu Lys Gly kgu Glu Trp val Ala
1

<210> 36

<211> 32

<212> PRT

<213> Artificial

<220>
<223> FR H3

<400> 36

?rg Phe Thr Ile Ser Arg Asp Asp Ser Lys Ser Ser Vval Ser Leu Gln
5 10 15

Met Asn Asn Egu Arg val Glu Asp ggr Gly Ile Tyr Tyr g%s Thr Arg

<210> 37

<211> 11

<212> PRT

<213> Artificial

<220>
<223> FR H4

<400> 37
Trp Gly GIn Gly Thr Thr Leu Thr val ier ser
1 5 0

<210> 38

<211> 117

<212> PRT

<213> Artificial

<220>
<223> heavy chain variable region

<400> 38

Glu val GIn Leu val Glu Ser Gly Gly Gly Leu val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly phe Thr Phe Ser Asn Tyr
20 25 30

Trp Met Asn Trp val Arg GIn Ala Pro Gly Lys Gly Leu Glu Trp val
35 40 45

page 16




Gly Glu Ile
50

ser val Lys

65

Leu Tyr Leu

Tyr Cys Thr

val Thr val

<210>
<211>
<212>
<213>

<220>
<223>

<400>

115

39
446
PRT

Arg

Gly

Gin

Leu

Arg

Met

85

His

sSer

Artificial

Lys
Phe
70

AsSn

Tyr

heavy chain of a

39

Glu val GIn Leu

i

Ser

Trp

Gly

ser

65

Leu

Tyr

val

Pro

val

Leu

Met

Glu

50

val

Tyr

Cys

Thr

ser

130

Lys

Arg

ASn

35

Ile

Lys

Leu

Thr

val

115

Ser

ASp

Leu
20

Trp
Arg

Gly

G1In

Lys

Tyr

val

5

ser

val

Leu

Arg

Met

85

His

Gly

Ser

Phe

Glu

Cys

Arg

Lys

Phe

70

Asn

Tyr

Ser

Thr

Pro

Sequence listing.ST25.txt

55

Ser Asn Asn Tyr Thr Thr His Tyr
60

Thr ITe Ser Arg égp Asp Ser Lys

Ser Leu Lys ggr Glu Asp Thr Ala

Tyr Phe Asp Tyr Trp
105

humanized antibody

ser Gly Gly Gly Leu
10

Ala Ala

GIn Ala
40

ser Asn
55

Thr Ile
Ser Leu
Tyr Phe
Thr Lys
ser Gly
135

Glu Pro

Ser

25

Pro

Asn

Ser

Lys

Gly

Gly phe

Gly Lys

Tyr Thr

Arg Asp

75

Thr Glu
390
Tyr Trp

Pro Ser

Thr Ala

Gly GIn Gly

val

Thr

Gly

Thr

60

Asp

Asp

Gly

val

Ala
140

val Thr val ser

page 17

GIn

Phe

Leuy

45

His

ser

Thr

Glin

Phe

125

Leu

Asn

110

Pro

ser

30

Glu

Tyr

Lys

Ala

Gly

110

Pro

Gly

Asn

Ala

Asn

val

95

Thr

Gly

15

Asn

Trp

Ala

Asn

val

95

Thr

teu

Cys

ser

Glu
Ser
80

Tyr

l.eu

Gly

Tyr

val

Glu

ser

80

TYyr

Leu

Ala

Leu

Gly




145

Ala

Gly

Lys

225

Leu

Glu

Lys

Lys

Leu

305

Lys

Lys

ser

Lys

GlIn

385

Gly

Gln

Leu

Leu

Thr

val

210

Pro

Phe

val

Phe

Pro

290

Thr

val

Ala

Arg

Gly

Pro

Ser

Gin

Thr

TYyr

G1n

195

Asp

Pro

Pro

Thr

Asn

275

Arg

val

Ser

Lys

ASp

Phe

Glu

Phe

Gly

Ser

Ser

180

Thr

Lys

Cys

Pro

Cys

260

Trp

Glu

Leu

AsSn

Tyr

Asn

Phe

AsSn

Tyr

Lys

Pro

Lys

245

val

Tyr

Glu

His

325

Gln

Leu

Pro

Asn

Leu

405

val

150

val

Ser

val

Ala

230

Pro

val

val

Gln

Glin

310

Ala

Pro

Thr

Ser

TYr

390

Tyr

Phe

His

Ser

Cys

Glu

215

Pro

Lys

val

ASp

Asp

Leu

Arg

Lys

Asp

Lys

Ser

ser

Sequence 1isting.ST25.txt

Thr

val

Asn

200

Pro

ASp

ASp

Trp

Pro

Glu

Asn

360

Ile

Thr

Lys

Cys

Phe
val
185
val
Lys
Leu
Thr
val
265
val
ser
Leu
Ala
Pro
345
Gln
Ala
Thr

Leu

Ser

155

Pro Ala val Leu GlIn

170

Thr

Asn

ser

Leu

Leu

250

Ser

Glu

Thr

Asn

Pro

330

Gln

val

val

Pro

Thr
410

val

His

Cys

His

val

Tyr

val

ser

Glu

Pro

395

val

Pro

Lys

Asp

Giy

Ile

Glu

His

Lys

Glu

TYyr

Leu

Trp

val

ASp

val Met His

page 18

Ser

Pro

205

Lys

Pro

Ser

ASD

ASn

285

val

Glu

Lys

Thr

Thr

365

Glu

Leu

Lys

Glu

ser
180

ser

Thr

Arg

Pro

270

Ala

val

Tyr

Thr

Leu

350

Cys

Ser

Asp

ser

Ser

175

Ser

Asn

His

val

Thr

255

Glu

Lys

Ser

Lys

Pro

Leu

Asn

ser

Arg

415

Leu

160

Ser

Leu

Thr

Thr

Phe

240

Pro

val

Thr

val

Gly

Ser

Pro

val

Gly

Trp

His




Sequence 1isting.ST25.txt
425 43

420
Asn His Tyr Thr GIn Lys Ser Leu Ser Leu Ser Pro Gly Lys
435 440 445
<210> 40
<211> 446
<212> PRT
<213> Artificial
<220>
<223> heavy chain of a chimeric antibody
<400> 40

Glu val Lys Leu val Glu Ser Gly Gly Gly teu val GlIn Pro Gly Gly
1 5 10 15

Ser Met Lys 58u Ser Cys val Ala ggr Gly phe Thr Phe Ser Asn Tyr
30

Trp Met ggn Trp val Arg GlIn sgr Pro Glu Lys Gly zgu Glu Trp val
4

Ala ggu Ile Arg Leu Lys ggr Asn Asn Tyr Thr Egr His Tyr Ala Glu

Ser val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Ser Ser
65 70 75 80

val Ser Leu Gln ggt Asn Asn Leu Arg gg1 Glu Asp Thr Gly Ile Tyr
95

Tyr Cys Thr Arg His Tyr Tyr Phe Asp Tyr Trp Gly GIn Gly Thr Thr
100 105 110

Leu Thr val ser Gly Ser Thr Lys Gly Pro Ser val Phe Pro Leu Ala
115 120 125

Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu
130 135 140

val Lys Asp Tyr Phe Pro Glu Pro val Thr val Ser Asn Asn Ser Gly
145 150 155 160

Ala Leu Thr Ser Gly val His Thr Phe Pro Ala val Leu GIn Ser Ser
165 170 175

Gly Leu Tyr Ser Leu Ser Ser val val Thr val Pro Ser Ser Ser Leu
180 185 190

Gly Thr GIn Thr Tyr Ile Cys Asn val Asn His Lys Pro Ser Asn Thr
195 200 205

page 19



Lys

225

Leu

Glu

Lys

Lys

Leu

305

Lys

Lys

ser

Lys

Gin

385

Gly

Gln

Asn

val

210

Pro

Phe

val

Phe

Pro

290

Thr

val

Ala

Arg

Ser

GlIn

His

<210>
<211>
<212>

<213>

<220>
<223>

Asp

Pro

Pro

Thr

Asn

275

Arg

val

ser

Lys

Asp

355

Phe

Glu

Phe

Gly

Tyr

435

41
219
PRT

Lys

cys

Pro

cys

Trp

Glu

Leu

Asn

Gly

Glu

TYyr

Asn

Phe

Asn

420

Thr

Lys

Pro

Lys

val

Tyr

Glu

His

Lys

325

Gln

Leu

Pro

Asn

Leuy

405

val

Gln

Artificial

val

Ala

230

Pro

val

val

Gln

GIn

310

Ala

Pro

Thr

Ser

Tyr

390

Tyr

Phe

Lys

Tight chain of a

Glu

215

Pro

Lys

val

Asp

TYyr

295

Asp

Leu

Arg

Lys

ASp

Lys

Ser

Ser

ser

Sequence listing.ST25.txt

Pro Lys Ser Cys

Glu

ASp

Asp

Gly

Asn

Trp

Pro

Glu

Asn

360

Ile

Thr

Lys

Cys

Leu
440

Leu

Thr

val

265

val

ser

Leu

Ala

Pro

345

Glin

Ala

Thr

Leu

Ser

425

Ser

Leu

Leu

250

Ser

Glu

Thr

Asn

Pro

330

GlIn

val

val

Pro

Thr

410

val

Leu

Gly
235
Met
His

val

Tyr

val

Ser

Glu

Pro

395

val

Met

Ser

chimeric antibody

page 20

Asp Lys Thr
220

Gly

Ile

Glu

His

Lys

Glu

Tyr

Leu

Trp

val

ASp

His

Pro

Pro

Ser

Asp

Asn

285

val

Glu

Lys

Thr

Thr

365

Glu

Leu

Lys

Glu

ser

Arg

Pro

270

Ala

val

Tyr

Thr

Leu

350

cys

Ser

ASp

Ser

Ala

430

Lys

His

val

Thr

255

Glu

Lys

ser

Lys

Ile

335

Pro

Leu

Asn

ser

Thr

Phe

240

Pro

val

Thr

val

Gly

ser

Pro

val

Gly

ASp

400

Trp

His



<400>

41

Asp Ile val
1

Thr

AsSn

Pro

ASp

65

ser

Leu

Arg

Gln

Tyr

145

Ser

Thr

Lys

Pro

Ser

Gly

GIn

50

Arg

Arg

Glu

Thr

Leu

130

Pro

Gly

Tyr

His

val
210

<210>
<211>
<212>

<213>

<220>
<223>

<400>

Ala

Ile
35

Leu

)
o
w

val

Ley

val

115

Lys

Arg

Asn

ser

Lys

195

Thr

42

117
PRT

Met

ser

20

Thr

Leu

Thr

Ile

Tyr

Gln

Ser

Phe

Pro

100

Ala

ser

Glu

ser

Leu

180

val

Lys

Ala

Pro

Ala

Gly

Ala

GlIn

165

Ser

Tyr

ser

Artificial

Thr

Pro

Thr

Lys

Glu

ser

Ala

Phe

Ala

Cys

Phe

Asp

Phe

ser

Ala

val

Ser

Thr

Cys

Asn
215

heavy chain variable

42

Sequence 1isting.ST25.txt

Ala
Arg
Trp
40

Met

val

Gly

val

120

Ser

GlIn

val

Leu

Glu

200

Arg

Phe

Ser

25

Tyr

Ser

—

4]

val

Trp

Thr

Thr

185

val

Gly

region

Ser Asn Pro val Thr

10

ser

Leu

Asn

val
90

Gly
Ile
val
Lys
Glu
170
Leu

Thr

Glu

page 21

Lys

Gin

Leu

= ASp

75

Tyr

Thr

Phe

Cys

val

155

GlIn

ser

His

cys

Ser

Lys

Tyr

Lys

Pro

Leu

140

Asp

Asp

Lys

GlIn

Leu

Pro
45

Ser

=
o
I

cys

Leu

Pro

125

Leu

ASn

ser

Ala

Leu

30

Gly

Gly

Leu

Ala

Glu

110

Ser

Asn

Ala

Lys

Leu

15

His

Leu

val

Arg I

Gin

95

Ile

Asp

Asn

Leu

TYr

Ser

Gly

Ser

Ser

Pro

ASn

Lys

Glu

Phe

Gin

160

ser

Glu

Ser



Glu

sSer

Trp

Gly

ser

65

Leu

Tyr

val

val

Leu

Met

Glu

50

val

Tyr

Cys

Thr

<210>
<21i>
<212>
<213>

<220>
<223>

<400>

Glin

Arg

Asn

35

Ile

Lys

Leu

Thr

va'l

115

43
117
PRT

Leu

Leu

20

Trp

Arg

Gly

GIn

val

ser

val

Leu

Arg

Met

85

His

Ser

Artificial

Glu

Cys

Arg

Lys

Phe

70

Asn

Tyr

Ser

Ala

Glin

Ser

55

Thr

ser

TYr

heavy chain variable

43

Giu val Gln Leu

1

Ser

Trp

ser
65

Leu

Tyr

Met

Met

Glu

50

val

Tyr

Cys

Arg

Asn

35

Ile

Lys

Leu

Thr

Leu

20

Trp

Arg

Gly

Gln

Arg

¥a1 Glu Ser

Ser

val

Leu

Arg

Met

85

His

Cys

Arg

Lys

Phe

70

Asn

Tyr

val

GIn

ser

55

Thr

Ser

TYP

Sequence 1isting.ST25.txt

Gly Gly ggy teu val Gln Pro

Ala ser Gly
25

Ala Pro Gly
40

Asn Asn Tyr

Ile Ser Arg

Leu Lys Thr
90

Phe Asp Tyr

region

Gly Gly Gly
10

Ala ser Gly
25

Ala pPro Gly
40

Asn Asn Tyr

Ile Ser Arg

Leu Lys Thr
90

Phe

Lys

Thr

ASp

75

Glu

Trp

Leu

Phe

Lys

Thr

Asp

75

Glu

Thr

Gly

Thr

60

ASp

Asp

Gly

val

Thr

Gly

Thr

60

ASp

ASp

Phe Asp Tyr Trp Gly

page 22

Phe

Leu

45

His

ser

Thr

G1n

Gln

Phe

Leu

45

His

Ser

Thr

GIn

Ser

30

Glu

Tyr

Lys

Ala

Gly
110

Pro

Ser

30

Glu

Tyr

Lys

Ala

Gly

Gly
15

ASn

Trp

Ala

Ser

val

95

Thr

Gly
15

ASn

Trp

Ala

Asn

val

95

Thr

Gly

Tyr

val

Glu

ser

80

Tyr

Leu

Gly

Tyr

val

Glu

ser

80

Tyr

Leu




Sequence listing.ST25.txt
100 105 11

val Thr val Ser Ser
115

<210> 44

<211> 117

<212> PRT

<213> Artificial

<220> .
<223> heavy chain variable region

<400> 44

Glu val GIn Leu val Glu Ser Gly Gly Gly Leu val GIln Pro Gly Gly
1 5 10 15

Ser Met Arg ggu Ser Cys val Ala ggr Gly pPhe Thr Phe ggr Asn Tyr

Trp Met ggn Trp val Arg Gln zgr Pro Gly Lys Gly zgu Glu Trp val

Gly ggu ITe Arg Leu Lys ggr Asn Asn Tyr Thr ggr His Tyr Ala Glu

ser val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Asn Ser
65 70 75 80

Lteu Tyr Leu GIn Met Asn Ser Leu Lys Thr Glu Asp Thr Ala val Tyr
85 90 95

Tyr Cys Thr Arg His Tyr Tyr Phe Asp Tyr Trp Gly Gln Gly Thr Leu
100 105 110

val Thr val Ser Ser
115

<210> 45

<211> 117

<212> PRT

<213> Artificial

<220>
<223> heavy chain variable region

<400> 45

Glu val GIn Leu val Glu Ser Gly Gly Gly Leu val GIn Pro Gly Gly
1 5 10 15

Ser Met Arg Egu Ser Cys val Ala ggr Gly Phe Thr phe ggr Asn Tyr

Trp Met Asn Trp val Arg GIn Ser Pro Glu Lys Gly Leu Glu Trp val
page 23



35

Gly Glu Ile Arg Leu Lys Ser
50 55

ser val Lys
65

Gly Arg Phe Thr

70

Leu Tyr Leu GIn Met Asn Ser

85

Tyr Cys Thr His Tyr Tyr

vai Thr vai Ser

115

<210>
<211>
<212>
<213>

<220>
<223> Tlight chain variable

<400> 46
Qsp ITe val Met Ehr Gln Sser

46

114

PRT
Artificial

Glu Pro Ala Sser Ile Ser

Ccys
20

AsSn Ile Thr Phe Phe

35

Gly Tyr

Gln
55

Gln Ile

50

Pro Leu Leu Tyr

Asp Phe

65

Arg ser Gly Ser

70

Gly

Ala Glu

85

Ser Arg val Glu Asp

Leu Glu Leu Pro Pro Thr Phe

100

Arg Ala

<210>
<211>
<212>

47
114
PRT

Sequence listing.ST25.txt

40 45

Asn Asn Tyr Thr Thr His Tyr
60

Ile ser

Arg Asp Asp Ser Lys
75

Thr
90

Leu LysS Glu Asp Thr Ala

Phe Asp
105

Tyr Trp Gly GIn Gly
110

region

ser val Thr

10

Pro Leu Leu Pro

teu Leu

30

ser Ser ser

25

Arg Lys

Trp Leu GIn

40

Pro
45

Tyr Lys Gly

Ala
60

Met Ser Asn Leu ser Gly

ser Gly Thr Asp Phe Thr

75

Leu

val Ala

90

val Gly Tyr Tyr Cys

Glu
110

GIn Thr val

105

Gly Gly Lys

page 24

Ala

Asn

val

95

Thy

Pro

15

His

Gln

val

Lys

Gln

95

Ile

Glu
Ser
80

Tyr

Leu

Gly

Ser

Ser

Pro

Ile

80

Asn

Lys



<213> Artificial

<220>
<223> Tight chain variable

<400> 47
ésp Ile val Met ghr Gln ser

Glu Pro Ala ggr ITe Sser Cys

Asn Gly %}e Thr Tyr Leu phe

—d

Pro Gin Leu Leu I
50

Asp Arg Phe Ser Gly Ser Gly
65 70

ser Arg val Glu Ala Glu Asp

85
teu Glu Leu Pro Pro Thr phe
100
Arg Ala
<210> 48
<211> 114
<212> PRT
<213> Artificial
<220>

<223> Tlight chain variable
<400> 48

Asp Ile val Met Thr Gln Ser
1 5

Asp Pro Ala ggr Ile Ser Cys

Asn Gly §ge Thr Tyr Leu Phe

Pro GIn Leu Leu Ile Tyr GlIn
50 55

Asp Arg Phe Ser Gly Ser Gly
65 70

Sequence listing.ST25.1txt

region
Pro Leu
Arg ser
Trp Tyr
40

Met Ser
ser Gly

val Gly

Gly Gly

region
Pro Leu
Arg Ser

25
Trp Tyr
40

Met Ser

Ser Gly

sSer
10

ser
Leu
Asn
Thr
val
90

Gly

ser
10

ser
Leu

Asn

Thr

Asn Pro

Lys Ser

Glin Lys

P
Leu Alad

Asp Phe
75
Tyr Tyr

Thr Lys

Asn Pro
Lys Ser
GIn Lys
Leu Ala

60

Asp Phe
75

page 25

val

teu

Pro

45

Thr

Cys

val

val

Leu

Pro

45

Ser

Thr

The

Leu
30

Leu

Ala

Glu
110

Thy

Leu

30

Gly

Gly

teu

Pro
15

His

GlIn

P T
vdl

Lys

Gln
95

Pro

15

His

GlIn

val

Lys

Gly

ser

ser

Ile
80

Asn

Lys

Gly

Ser

ser

Pro

Ile
80




Sequence listing.ST25.txt

ser Arg val Glu g;a Glu Asp val Gly gg] Tyr Tyr Cys Ala ggn Asn

Leu Glu Leu Pro Pro Thr Phe Gly Gly Gly Thr Lys val Glu Ile Lys
105 110
Arg Ala

<210> 49

<211> 4

<212> PRT

«213> Artificial

<220>

. And 4 oson
<cLed>»  ERITopE

<400> 49
i?o Asp Thr Arg

<210> 50

<211> 5

<212> PRT

<213> Artificial

<220>
<223> epitope

<400> 50

Pro Asp Thr Arg Pro
1 5

<210> 51
<211> 30
<212> PRT
<213> Artificial

<220>
<223> target peptide

<400> 51
Ala Pro Pro Ala His Gly val Thr Ser Ala Pro Asp Thr Arg Pro Ala
1 5 10 15

Pro Gly Ser Thr Ala Pro Pro Ala His Gly val Thr Ser Ala
20 25 30

<210> 52

<211> 41

<212> PRT

<213> Artificial

<220>
<223> target peptide
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Sequence 1isting.ST25.txt
<220>
<221> CARBOHYD
<222> (10)..10
<223> GalNAc alpha

<220>

<221> CARBOHYD
<222> (30)..(30)
<223> GalNAc alpha

<400> 52

Ala His Gly val Thr Ser Ala Pro Asp Thr Arg Pro Ala Pro Gly Ser

1 5 10 15

Thr Ala Pro Pro Ala His Gly val Thr Ser Ala Pro Asp ggr Arg Pro
25

Ala pPro Gly Ser Thr Ala Pro Pro Ala
35 40

<210> 53

<211> 81

<212> PRT

<213> Artificial

<220>
<223> target peptide

«220>

<221> CARBOHYD
«222> (A0)..0
<223> GalNAc alpha

<220>

<221> CARBOHYD
<222> (30)..(30)
<223> GalNAc alpha

<220>

<221> CARBOHYD
<222> (50)..(50)
<223> GalNAc alpha

<220>

<221> CARBOHYD
<222> (70)..(70)
<223> GalNAc alpha
<400> 53

Ala His Gly val Thr ser Ala Pro Asp Thr Arg Pro Ala Pro Gly Ser
1 5 10 15
Thr Ala Pro Pro Ala His Gly val ggr Ser Ala Pro Asp ;gr Arg Pro

Ala Pro Gly Ser Thr Ala pro Pro Ala His Gly val Thr ser Ala Pro
35 40 45

Asp Thr Arg Pro Ala Pro Gly Ser Thr Ala Pro Pro Ala His Gly val
page 27




50

65

Ala

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<400>

Ala His

1

Thr Ala

Ala Pro

Asp Thr
50

Thr Ser

65

Ala His

54

101

PRT
Artificial

target peptide

CARBOHYD
(10..ao,
GaliNac alpha

CARBOHYD
G0)..G0
GalNac atpha

CARBOHYD
(50)..(50)
GalNAc alpha

CARBOHYD
70)..70
GalNAc alpha

CARBOKYD
(90)..(90)
GalNAc alpha
54

Gly val ghr

Pro Ala
20

Pro

Gly Ser Thr

35

Arg Pro Ala

Ala

Pro Asp

Gly val Thr

Ala

Gly

Pro

Gly

55

Arg

Ala

Pro

val

Pro

40

Ser

Pro

Pro

Asp

Thr

25

Ala

Thr

Ala

Asp

75

Thr Arg Pro

10

Ser Ala Pro

His Gly val

Ala Pro Pro

Pro Gly Ser
75

Thr Arg Pro
page 28

Ala

ASp

Thr

45

Ala

Thr

Ala

Sequence listing .GSOTZS Ltxt

Pro

Thr

30

Ser

His

Ala

Pro

Gly

15

Arg

Ala

Gly

Pro

Gly

Thr Ser Ala Pro Asp ;Br Arg Pro ala Pro Gly Ser Thr Ala Pro Pro

Ser

Pro

pPro

val

Pro

80

ser



sequence 1isting.ST25.txt
85 90 a5

Thr Ala Pro Pro Ala
100
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