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DESCRIPTION

BACKGROUND

[0001] World wide, greater than 1 million women are diagnosed with breast cancer each year.
Breast cancer is a very heterogeneous disease made up of dozens of different types that are
distinguished using a histological classification system. A large subtype and a majority of cases
are histologically identified as luminal A or luminal B which can be grossly characterized as
exhibiting estrogen receptor (ER) expression with low grade or higher grade histology,
respectively (Santana-Davila and Perez, 2010). Immunohistochemical methods are used to
measure the expression of progesterone receptor (PgR) which, when coupled with ER-positive
status allows the classification of a tumor as being hormone responsive. Furthermore, the
over-expression or amplification of human epidermal growth factor receptor 2 (HER2) can be
monitored either with immunohistochemistry or fluorescence in situ hybridization (FISH).
Generally, the expression of these three markers in breast tumors is associated with a better
clinical outcome because there are several treatment options available for patients that target
these proteins (de Ruijter et al., 2011), including tamoxifen, Arimidex™ (anastrozole),
Aromasin™ (exemestane), Femara™ (letrozole), Faslodex™ (fulvestrant), Herceptin™
(trastuzumab) or Tykerb™ (lapatinib).

[0002] Another histological subtype of breast cancer consists of the basal-like cancers which
are associated with, among others, a higher histological grade, increase mitotic index and high
Ki67 expression (Santana-Davila and Perez, 2010). The vast majority of basal-like cancers are
comprised of triple-negative breast cancer (TNBC) cases, which make up a between 15-20%
of all diagnosed breast cancer cases (Ismail-Khan and Bui, 2010). TNBC is defined by the lack
of protein expression of ER, PgR and the absence of HER2 protein over-expression. The
relationship between basal-like cancer and TNBC is not easily delineated since not all TNBC
are basal-like and not all basal-like cancers are TNBC, but approximately 75% of cases in
these categories share characteristics of both. TNBC is associated with poor prognosis
consisting of low five-year survival rates and high recurrence.

[0003] Patients with TNBC develop their disease earlier in life compared with other breast
cancer subtypes and are often diagnoses at the pre-menopausal stage (Carey et al., 2006).
Triple-negative breast cancer shows an increased propensity of recurrence after treatment and
seem to be more aggressive than other breast carcinoma subtypes (Nofech-Mozes et al.,
2009), similar to those of the basal-like breast cancer subtype. Consequently, the overall five-
year survival of TNBC patients is significantly lower than those diagnosed with other subtypes
of breast cancer. There is currently no acceptable specific molecular marker for TNBC. Despite
this lack, these tumors do respond to chemotherapy (Kriege et al., 2009). Patients have shown
better response to cytotoxic agents in the adjuvant setting as well as in the neoadjuvant setting
when administered agents such as 5-fluorouracil, doxorubicin and cyclophosphamide (Rouzier
et al. 2005). Other agents that have shown some efficacy include platinum based compounds
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such as cisplatin and anti-tubulin compounds such as taxanes (Santana-Davila and Perez,
2010).

[0004] As mentioned above, there are no specific targets for TNBC but this has not impeded
the trial of target agents such as the inhibition of Poly [ADP-ribose] polymerase 1 (PARP1).
PARP1 is an enzyme that participates in the repair of DNA single-strand breaks by associating
with corrupted DNA strands and mediating the recruitment of enzymes needed to repair single-
strand breaks (de Ruijter et al., 2011). Thus the strategy has been to inhibit PARP1 activity as a
means of allowing cancer cells to accumulate more DNA single-strand breaks, which ultimately
leads to genetic instability, mitotic arrest and apoptosis. Promising clinical results were
achieved in patients that showed mutations in BRCA71 and/or BRCA2, important mediators of
genetic maintenance and homologous recombination required for proper cell division. Indeed,
patients with BRCA1 mutations, which are presumably deficient in these genetic stability
pathways, showed greater response to PARP1 inhibitors compared with those who were wild
type for BRCA1 (Fong et al.,2009). It is clear that targeting PARP1 in TNBC patients who are
carriers of BRCA mutation represents a promising strategy. The combination of ER/PgR/HER2
status with that of the genetic profile of the BRCA1/2 genes might offer the best
characterization for deciding the proper treatment options for TNBC patients.

[0005] Other strategies also examined the use of EGFR inhibitors, either as monoclonal
antibodies or small molecule inhibitors or anti-angiogenic compounds to target VEGF. Several
clinical trials have evaluated the efficacy of these compounds but none of them have shown
significant response when administered alone. However, mild efficacy was observed in patients
treated with these inhibitors in combination with other cytotoxic agents (Santana-Davila and
Perez, 2010).

[0006] Notwithstanding the recent advances in the understanding and the treatment for breast
cancer, the use of chemotherapy is invariably associated with severe adverse reactions, which
limit their use. Consequently, the need for more specific strategies such as combining antigen
tissue specificity with the selectivity of monoclonal antibodies should permit a significant
reduction in off-target-associated side effects. There are no TNBC specific antigens that are
currently under investigation as therapeutic targets for monoclonal antibodies. Thus, TNBC
patients have little options because of the inability to target a specific marker of protein that is
expressed in these tumors. There are urgent needs to identify new proteins expressed in
TNBC for applications as new diagnostic markers and novel targeted therapies.

[0007] Kidney associated antigen 1 (KAAG1), the protein sequence which is identified herein
as SEQ ID NO.:2, was originally cloned from a cDNA library derived from a histocompatibility
leukocyte antigen-B7 renal carcinoma cell line as an antigenic peptide presented to cytotoxic T
lymphocytes (Van den Eynde et al.,, 1999; Genebank accesssion no. Q9UBPS8, the cDNA
sequence is represented by nucleotides 738-992 of SEQ ID NO.:1). The locus containing
KAAG 1 was found to encode two genes transcribed in both directions on opposite strands. The
sense strand was found to encode a transcript that encodes a protein termed DCDC2.
Expression studies by these authors found that the KAAG1 antisense transcript was tumor
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specific and exhibited very little expression in normal tissues whereas the DCDC2 sense
transcript was ubiquitously expressed (Van den Eynde et al., 1999). The expression of the
KAAGT1 transcript in cancer, and in particular ovarian cancer, renal cancer, lung cancer, colon
cancer, breast cancer and melanoma was disclosed in international application No.
PCT/CA2007/001134 published on December 27, 2007 under No. WO 2007/147265. Van den
Eynde et al., also observed RNA expression in renal carcinomas, colorectal carcinomas,
melanomas, sarcomas, leukemias, brain tumors, thyroid tumors, mammary carcinomas,
prostatic carcinomas, oesophageal carcinomas, bladder tumor, lung carcinomas and head and
neck tumors. Recently, strong genetic evidence obtained through linkage disequilibrium studies
found that the VMP/DCDC2/KAAG1 locus was associated with dyslexia (Schumacher et al.,
2006; Cope et al., 2005). One of these reports pointed to the DCDC2 marker as the culprit in
dyslexic patients since the function of this protein in cortical neuron migration was in
accordance with symptoms of these patients who often display abnormal neuronal migration
and maturation (Schumacher et al., 2006).

[0008] The Applicant has obtained a panel of antibodies and antigen binding fragment that
bind to the KAAG1 protein. These antibodies or antigen binding fragments were shown to
target three regions of the protein; amino acids 1 to 35, amino acids 36 to 60 amino acids 61 to
84. The Applicant found that antibodies targeting a region between amino acids 30 to 84 were
the most advantageous for therapeutic purposes as they recognized KAAG1 located at the
surface of tumor cells. The Applicant has shown that some of these antibodies and antigen
binding fragments can mediate antibody-dependent cell cytotoxicity and/or are internalized by
tumor cells, which makes them good candidates to deliver a payload to tumor cells. The
Applicant has also generated chimeric and humanized antibodies based on selected antibody
candidates and has shown that these antibodies can inhibit tumor cell formation and invasion
(see PCT/CA2009/001586 published on June 3, 2010 under No. W(02010/060186 and
PCT/CA2010/001785 published on May 12, 2011 under No. WO02011/054112). US
2011/0223107 also describes monoclonal antibodies that specifically bind to KAAG1. Finally,
the Applicant found that these antibodies could be used for the treatment and diagnosis of
ovarian cancer, skin cancer, renal cancer, colorectal cancer, sarcoma, leukemia, brain tumor,
thyroid tumor, breast cancer, prostate cancer, oesophageal tumor, bladder tumor, lung tumor
and head and neck tumor and metastatic form of these cancers.

[0009] The Applicant has now come to the unexpected discovery that breast cancer cells
lacking ER protein expression, PgR protein expression and/or showing absence of HER2
protein over-expression (i.e., triple-negative breast cancer cells, basal-like) can be efficiently
targeted with an antibody or antigen binding fragment that specifically binds to KAAG1. Anti-
KAAG1 antibodies may thus be used for the, detection and therapeutic treatment of breast
cancer cells that are negative for at least one of these markers.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010]
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Figure 1a is an amino acid sequence alignment of the 3A4 variable domains of the murine and
humanized light chains. The light chain has two humanized variants (Lh1 an Lh2). The CDRs
are shown in bold and indicted by CDRL1, CDRL2 and CDRL3. Back mutations in the human
framework regions that are murine amino acids are underlined in the humanized sequences.

Figure 1b is an amino acid sequence alignment of the 3A4 variable domains of the murine and
humanized heavy chains. The heavy chain has four humanized variants (Hh1 to Hh4). The
CDRs are shown in bold and indicted by CDRH1, CDRH2 and CDRH3. Back mutations in the
human framework regions that are murine amino acids are underlined in the humanized
sequences.

Figure 2a is an alignment of murine 3A4 light chain variable region (SEQ ID NO.:4) with a light
chain variable region variant (SEQ ID NO.:189) using the ClustalW2 program (Larkin M.A., et
al., (2007) ClustalW and ClustalX version 2. Bioinformatics 2007 23(21): 2947-2948) where an
"* (asterisk) indicates positions which have a single, fully conserved residue, wherein
(colon) indicates conservation between groups of strongly similar properties - scoring > 0.5 in
the Gonnet PAM 250 matrix and where "." (period) indicates conservation between groups of
weakly similar properties - scoring =< 0.5 in the Gonnet PAM 250 matrix.

Figure 2b is an alignment of murine 3A4 heavy chain variable region (SEQ ID NO.:2) with a
light chain variable region variant (SEQ ID NO.:194) using the ClustalW2 program (Larkin M.A.,
et al., (2007) ClustalW and ClustalX version 2. Bioinformatics 2007 23(21): 2947-2948) where
an "*" (asterisk) indicates positions which have a single, fully conserved residue, wherein
(colon) indicates conservation between groups of strongly similar properties - scoring > 0.5 in
the Gonnet PAM 250 matrix and where "." (period) indicates conservation between groups of
weakly similar properties - scoring =< 0.5 in the Gonnet PAM 250 matrix.

Figure 3a represents plasmid map of pKCR5-3A4-HC-Variant 1. The heavy chains of the
humanized 3A4 variants were cloned in the same manner into the Hindlll site of pK-CRS.
Consequently the resulting plasmids are identical to pKCR5-3A4-HC variant 1 except for the
sequence of the heavy chain immunoglobulin variable domain.

Figure 3b represents plasmid map of pMPG-CR5-3A4-LC-Variant 1. The light chains of the
humanized variants 1 and 2 of 3A4 antibody were cloned in the same manner into the BamHI
site of pMPG-CRS5. Consequently, the resulting plasmid is identical to pMPG-CR5-3A4-LC-
Variant 1, except for the sequence of the light chain immunoglobulin variable domain.

Figure 4 represents an analysis of antibody production after transient transfection in CHO
cells. Supernatant (13 days post-transfection) of CHOCTA cells transfected with the different
combinations of light and heavy chains of humanized 3A4 antibody were analyzed by western
blot. Quantification of antibody produced in the supernatants was determined after scanning
the bands of the western blot against dilution of a known standard (human purified 1gG
antibody). Mr molecular weight marker (kDa).

Figure 5 is a graph of a Superdex G75 gel filtration of recombinant KAAG1 sample. KAAG1
was injected over the gel filtration and separated at 0.4 ml/min. The largest peak between
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fractions 15 - 19.

Figure 6 is a Table listing the rate and affinity constants for the murine and humanized variants
of the 3A4 antibody.

Figure 7a is an histogram illustrating the association rates (K5) of the humanized antibodies.
Figure 7b is an histogram illustrating the dissociation rates (Kq) of the humanized antibodies.
Figure 7c¢ is an histogram illustrating the affinity constants (Kp) of the humanized antibodies.

Figure 8a illustrates humanized 3A4 variants binding to KAAG1 in an ELISA. This figure shows
the comparative binding of 3A4 humanized antibody variants and the murine 3A4.
Concentration-dependent binding profiles of the humanized heavy chains (Hh1, Hh2, Hh3 and
Hh4) assembled with the Lh1 light chain variant.

Figure 8b illustrates humanized 3A4 variants binding to KAAG1 in an ELISA. This figure shows
the comparative binding of 3A4 humanized antibody variants and the murine 3A4.
Concentration-dependent binding profiles of the humanized heavy chains (Hh1, Hh2, Hh3 and
Hh4) assembled with the Lh2 light chain variant.

Figure 9 illustrates humanized 3A4 variants binding to KAAG1 on the surface of cancer cells.
This illustration shows the comparative binding activity of the humanized and the murine 3A4
antibodies on the unpermeabilized SKOV-3 ovarian cancer cells.

Figure 10 shows a scan of a tissue microarray containing 139 biopsy samples obtained from
breast cancer patients. The samples were blotted with the 3A4 anti-KAAG1 antibody and
showed that the vast majority of the breast tumors expressed very high level of KAAG1
antigen. The confirmed TNBC samples are marked with an asterisk.

Figure 11 shows the results of flow cytometry performed using MDA-MB-231, MDA-MB-436,
MDA-MB-468, BT-20, BT-549, T47D, MCF-7 and 293-6E cell lines incubated with the 3A4 anti-
KAAG1 antibody (blue bars of the histogram) compared with a control IgG (red bars). This is a
representative results from an experiment that was performed in triplicate. The TNBC cell lines
are marked with an asterisk.

Figure 12 represents the detection of the KAAG1 antigen on the surface of MDA-MB-231 cells
by flow cytometry with the 3A4 anti-KAAG1 antibody. The fluorescence signal decreases with
time when the cells were incubated at 37°C, which suggests that the KAAG1/antibody complex
was internalized during the incubation when the cells were incubated with 3A4.

Figure 13 represents the detection of the KAAG1 antigen on the surface of MDA-MB-436 cells
by flow cytometry with the 3A4 anti-KAAG1 antibody. The fluorescence signal decreases with
time when the cells were incubated at 37°C, which suggests that the KAAG1/antibody complex
was internalized during the incubation when the cells were incubated with 3A4.

Figure 14 represents the detection of the KAAG1 antigen on the surface of BT-20 cells by flow
cytometry with the 3A4 anti-KAAG1 antibody. The fluorescence signal decreases with time
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when the cells were incubated at 37°C, which suggests that the KAAG1/antibody complex was
internalized during the incubation when the cells were incubated with 3A4.

Figure 15 represents the detection of the KAAG1 antigen on the surface of T47D cells by flow
cytometry with the 3A4 anti-KAAG1 antibody. The fluorescence signal decreases with time
when the cells were incubated at 37°C, which suggests that the KAAG1/antibody complex was
internalized during the incubation when the cells were incubated with 3A4.

Figure 16 represents immunofluorescence data performed on live MDA-MB-231 cells with the
3A4 anti-KAAG1 antibody and the anti-LAMP1 antibody. The immunofluorescence signal
associated with the anti-KAAG1 antibody is shown in the left panel, the immunofluorescence
signal associated LAMP1 is shown in the middle panel and the merging of both images is
shown in the right panel. These data illustrates the co-localization of KAAG1 and LAMP1 near
the peri-nuclear area.

Figure 17 represents immunofluorescence data performed on live MDA-MB-231 cells with the
3A4 anti-KAAG1 antibody and the anti-LAMP1 antibody. The immunofluorescence signal
associated with the anti-KAAG1 antibody is shown in the left panel, the immunofluorescence
signal associated LAMP1 is shown in the middle panel and the merging of both images is
shown in the right panel. These data illustrates the localization of KAAG1 with LAMP1 a marker
of late endosomes/lysosomes.

SUMMARY OF THE INVENTION

[0011] The present invention provides an antibody or antigen binding fragment thereof which is
capable of specific binding to Kidney associated antigen 1 (KAAG1) and is conjugated with a
therapeutic moiety for use in the treatment of triple negative breast cancer, wherein the
antibody or antigen binding fragment thereof comprises a CDRH1 as set forth in SEQ ID
NO.:49, a CDRH2 as set forth in SEQ ID NO.:50 or in SEQ ID NO.:212, a CDRH3 as set forth in
SEQ ID NO.:51, a CDRL1 as set forth in SEQ ID NO.: 52, a CDRL2 as set forth in SEQ ID
NO.:53 and a CDRL3 as set forth in SEQ ID NO.: 54.

[0012] Preferred embodiments of the invention are set forth in the claims.

[0013] Disclosed herein is a method of treating or detecting cancer or cancer cells (in vitro or
in vivo) in an individual in need.

[0014] In accordance with the present invention, treatment is carried out with an antibody
capable of binding to KAAG1 or an antigen binding fragment thereof that is conjugated with a

therapeutic moiety.

[0015] The individual in need may comprise, for example, an individual having or suspected of
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having cancer. Such individual may have a cancer or cancer cells originating from a breast
carcinoma.

[0016] The cancer or cancer cells may more particularly originate from a breast carcinoma
characterized as being triple-negative or basal-like.

[0017] Therefore, the individuals who may benefit from methods of treatment or detection
described herein may include those suffering from breast carcinoma.

[0018] The breast carcinoma may comprise tumors cells showing a decrease or a lost in the
expression of the estrogen receptor.

[0019] The breast carcinoma may comprise tumor cells showing a decrease or a lost in the
expression of the progesterone receptor.

[0020] The breast carcinoma may comprise tumor cells showing a decrease or a lost in the
expression of Her2.

[0021] The breast carcinoma may comprise tumor cells showing a decrease or a lost in Her2
overexpression.

[0022] More particularly, the breast carcinoma may comprise tumor cells showing either 1) a
decrease or a loss in expression of the estrogen receptor and the progesterone receptor, 2) a
decrease or a loss in expression of the estrogen receptor and a decrease or a loss of Her2
overexpression, 3) a decrease or a loss in expression of the progesterone receptor and a
decrease or a loss of Her2 overexpression or 4) a decrease or a loss in expression of the
estrogen receptor, a decrease or a loss in expression of the progesterone receptor and a
decrease or a loss of Her2 overexpression.

[0023] Even more particularly, the breast carcinoma may comprise tumor cells showing either
1) a loss in expression of the estrogen receptor and the progesterone receptor, 2) a loss in
expression of the estrogen receptor and a loss of Her2 expression, 3) a loss in expression of
the progesterone receptor and a loss of Her2 expression or 4) a loss in expression of the
estrogen receptor, a loss in expression of the progesterone receptor and a loss of Her2
expression.

[0024] In accordance with the present invention, the individual may carry breast cancer cells
that are characterized as being triple-negative or may have a tumor categorized as being a
triple-negative breast cancer.

[0025] In accordance with the present invention, the individual may carry breast cancer cells
that are characterized as basal-like, or may have a tumor categorized as being a basal-like
breast cancer.
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[0026] Other individuals who would benefit from treatment with an anti-KAAG1 include those
having carcinoma comprising tumors cells exhibiting an epithelial-to-mesenchymal transition
(EMT) phenotype.

[0027] Commonly used molecular markers of EMT include, for example, a reduced expression
of E-cadherin, cytokeratin and 3-catenin (in the membrane) and/or an increased expression of
Snail, Slug, Twist, ZEB1, ZEB2, N-cadherin, vimentin, a-smooth muscle actin, matrix
metalloproteinases etc. (see for example, Kalluri and Weinberg, The Journal of Clinical
Investigation, 119(6), p1420-1428; 2009; Fassina et al., Modern Pathology, 25; p86-99; 2012;
Lee et al., JCB; 172; p973-981; 2006). An EMT phenotype may also be distinguished by an
increased capacity for migration, invasion of by resistance to anoikis/apoptosis. Cells that are
are undergoing epithelial-to-mesenchymal transition may thus be detected by a reduction of
epithelial markers and apparition of mesenchymal markers or EMT phenotypes.

[0028] In accordance with the present invention, the therapeutic use may thus comprise, for
example, administering an antibody or antigen binding fragment which is capable of specific
binding to KAAG1 to an individual in need. The individual in need is preferentially selected on
the basis of their tumor lacking ER expression, PgR expression and/or by the absence of HER2
protein over-expression. Clinical testing for these markers is usually performed using
histopathologic methods (immunohistochemistry, FISH, etc.) and/or by gene expression
studies (see for example Dent et al, 2007, Bernstein and Lacey, 2011). The individual in need
may thus be an individual who has received a diagnosis of triple-negative breast cancer or
basal-like breast cancer. The individual in need may be an individual which is unresponsive to
hormonal therapy and/or to transtuzumab therapy (or other anti-Her2 antibodies). Alternatively,
the individual in need may be an individual carrying tumor cells that have the ability of
undergoing epithelial-to-mesenchymal transition or that have acquired a mesenchymal
phenotype.

[0029] Disclosed herein is a method of treating triple-negative breast cancer or basal-like
breast cancer by administering an inhibitor of KAAG1 activity or expression to an individual in
need.

[0030] In accordance with the present disclosure, the KAAG1 inhibitor may thus comprise an
antibody described herein or an antigen binding fragment thereof.

[0031] Also in accordance with the present disclosure, the KAAG1 inhibitor may comprise a
nucleotide sequence complementary to SEQ ID NO.:1 or to a fragment thereof. More
particularly, the KAAG1 inhibitor may comprise a nucleotide sequence complementary to
nucleotides 738 to 992 (inclusively) of SEQ ID NO.:1 or to a fragment thereof. For example, the
inhibitor may include at least 10 consecutive nucleotides (at least 15, at least 20) which are
complementary to SEQ ID NO.:1 or to nucleotides 738 to 992 (inclusively) of SEQ ID NO.:1.
More particular type of KAAG1 inhibitor includes a siRNA which inhibit expression of SEQ ID
NO.:1.
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[0032] Suitable antibodies or antigen binding fragments include those that are capable of
binding to KAAG1 at the surface of tumor cells. Such antibodies or antigen binding fragments
thereof may preferentially bind an epitope included within amino acids 30 to 84 of KAAG1
inclusively.

[0033] Alternatively such antibodies or antigen binding fragments thereof may bind an epitope
located within amino acids 36 to 60 (inclusively) or within amino acids 61 to 84 (inclusively) of
KAAGH1.

[0034] The epitope may particularly be located or comprised within amino acids 50 to 70, 50 to
65, 51 to 65, 52 to 65, 53 to 65, 54 t0 65, 54 to 64, 54 to 63, 54 t0 62, 54 to 61, 54 to 60, 50 to
62; 50 to 61, or 50 to 60 (inclusively or exclusively).

[0035] In accordance with an embodiment of the invention, the antibody or antigen binding
fragment may bind an epitope comprised within amino acids 50 to 70 of KAAG1.

[0036] In a further embodiment of the invention, the antibody or antigen binding fragment may
bind an epitope comprised within amino acids 50 to 62 of KAAG1.

[0037] In yet a further embodiment, the antibody or antigen binding fragment may bind an
epitope comprised within amino acids 54 to 65 of KAAG1.

[0038] Suitable antibodies for therapeutic treatment include for example, those which mediate
antibody-dependent cell cytotoxicity.

[0039] Other even more suitable antibodies for therapeutic treatment include those that are
conjugated with a therapeutic moiety.

[0040] In accordance with the present invention, the antibody may be, for example, a
monoclonal antibody, a chimeric antibody, a humanized antibody a human antibody or an
antigen binding fragment thereof.

DETAILED DESCRIPTION OF THE INVENTION

Therapeutic use

[0041] As indicated herein, the present invention encompass administering an antibody or
antigen binding fragment to an individual having a breast cancer characterized as being "triple
negative breast cancer". The breast cancer may be "basal-like breast cancer".

[0042] Classification of breast cancer subtypes as being "triple negative breast cancer" or
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"basal-like breast cancer" is known in the art (see for example, Foulkes et al., N. Engl. J. Med.,
2010; 363:1938-1948) and includes, for example, the following definitions:

"Basal-like breast cancer", may include for example, a subtype of breast cancer comprising a
heterogenous group of tumors characterized by the absence of or low levels of expression of
estrogen receptors, very low prevalence of Her2 overexpression and expression of genes
usually found in the basal or myoepithelial cells of the human breast. Such expression may be
determined by microarray analysis.

"Triple-negative breast cancer”", may include for example, a tumor characterized by lack of
estrogen receptor (ER), progesterone receptor (PR) and Her2 expression. Some investigators
accept tumors as being negative for expression of ER or PR only if less than 1% of the cells
are positive for ER or PR expression; others consider tumors to be negative for ER or PR
expression when up to 10% of cells are positive for expression. Different definitions of HER2-
negativity have been used. The two most frequently adopted include tumors with
immunohistochemical scores of 0/1 + or 2+ that are lacking HER2 gene amplification after in
situ hybridization. Such expression may be especially determined by immunohistochemical
staining.

[0043] Disclosed herein is a method of treatment that includes administering a KAAG1 inhibitor
to an individual in need. Such KAAG1 inhibitor includes, for example, an antibody or antigen
binding fragment thereof which specifically binds to KAAG1.

[0044] It is likely that the most potent antibodies or antigen binding fragments may be those
having a high affinity for KAAG1. It is also likely that the most potent antibodies or antigen
binding fragments may be those that are internalized within a cells compartment such as, for
example, a lysosome or an endosome.

[0045] As such, the present invention especially encompasses antibodies or antigen binding
fragments having a high affinity for KAAG1.

[0046] Suitable antibodies or antigen binding fragments include those that are capable of
binding to KAAG1 at the surface of tumor cells with a high affinity. Such high affinity antibodies
or antigen binding fragments thereof may preferentially bind an epitope included within amino
acids 30 to 84 of KAAG1 inclusively.

[0047] Alternatively such high affinity antibodies or antigen binding fragments thereof may bind
an epitope located within amino acids 36 to 60 (inclusively) or within amino acids 61 to 84
(inclusively) of KAAG1.

[0048] The high affinity antibodies or antigen binding fragments may bind, for example, an
epitope may particularly be located or comprised within amino acids 50 to 70, 50 to 65, 51 to
65, 52 to 65, 53 to 65, 54 to 65, 54 to 64, 54 to 63, 54 to 62, 54 to 61, 54 to 60, 50 to 62; 50 to
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61, or 50 to 60 (inclusively or exclusively).

[0049] In accordance with an embodiment of the invention, the high affinity antibody or antigen
binding fragment may bind an epitope comprised within amino acids 50 to 70 of KAAG1.

[0050] In a further embodiment of the invention, the high affinity antibody or antigen binding
fragment may bind an epitope comprised within amino acids 50 to 62 of KAAG1.

[0051] In yet a further embodiment, the high affinity antibody or antigen binding fragment may
bind an epitope comprised within amino acids 54 to 65 of KAAG1.

[0052] Preferred antibodies including high affinity antibodies are those than may be
internalized in a cell or cell compartment (e.g., lysosomes or endosomes). The ability of
antibodies to be internalized may be determined by method known in the art such as for
example and without limitation, by immunofluorescence studies similar to those performed
herein.

[0053] The present invention relates to antibodies having CDRs identical to those of the 3A4.
As such, antibodies having a light chain variable region and/or heavy chain variable region
consensus sequences set forth in any of SEQ ID NOs.:186 to 188 and 191 to 193 and specific
sequences set forth in SEQ ID No.:46, 48, 189, 190, or 194 to 198 are encompassed by the
present invention. Among those, antibodies having a light chain variable region and/or heavy
chain variable region consensus sequences set forth in any of SEQ ID NO.: 188 and 196 or
specific sequences set forth in SEQ ID NO.:46, 48, 189, 190, or 194 to 198 are particularly
contemplated.

[0054] In accordance with the present invention antibodies or antigen binding fragments
thereof are conjugated with a therapeutic moiety.

[0055] The antibodies or antigen binding fragments thereof, may have a human constant
region. Preferably the antibodies or antigen binding fragments thereof may have a human
IgG1 constant region. Alternatively, the antibodies or antigen binding fragments thereof may
have an IgG2 constant region.

[0056] The antibody for use of the present invention may also include administering a KAAG1
antibody conjugated with a therapeutic moiety or antigen binding fragment conjugated with a
therapeutic moiety in combination with an anticancer agent such as for example, a small
molecule drug, an antibody or antigen binding fragment binding to a target other than KAAG1,
a chemotherapeutic or a cytotoxic agent. Example of anticancer agent that could be
administered with the KAAG1 antibody may include for example, doxorubicin, taxanes, anti-
angiogenic agents, platinum salts, PARP inhibitors.

[0057] Other methods of treatment disclosed herein include administering other types of
KAAG1 inhibitors such as antisense-based therapeutics (siRNA, antisenses, ribozymes, etc.).
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Antibodies and antigen binding fragments that binds to KAAG1

[0058] The term "antibody or antigen binding fragment" or similar terms such as "antibodies
and antigen binding fragments" encompasses, for example "variant antibody or antigen binding
fragment" such as, for example, "humanized antibody or antigen binding fragment".

[0059] The term "antibody" refers to intact antibody, monoclonal or polyclonal antibodies. The
term "antibody" also encompasses multispecific antibodies such as bispecific antibodies.
Human antibodies are usually made of two light chains and two heavy chains each comprising
variable regions and constant regions. The light chain variable region comprises 3 CDRs,
identified herein as CDRL1, CDRL2 and CDRL3 flanked by framework regions. The heavy
chain variable region comprises 3 CDRs, identified herein as CDRH1, CDRH2 and CDRH3
flanked by framework regions.

[0060] The term "antigen-binding fragment", as used herein, refers to one or more fragments
of an antibody that retain the ability to bind to an antigen (e.g., KAAG1, secreted form of
KAAG1 or variants thereof). It has been shown that the antigen-binding function of an antibody
can be performed by fragments of an intact antibody. Examples of binding fragments
encompassed within the term "antigen-binding fragment" of an antibody include (i) a Fab
fragment, a monovalent fragment consisting of the V|, V4, C_ and Cy4 domains; (ii) a F(ab'),
fragment, a bivalent fragment comprising two Fab fragments linked by a disulfide bridge at the
hinge region; (iii) a Fd fragment consisting of the V and Cy1 domains; (iv) a Fv fragment
consisting of the V|_and Vy domains of a single arm of an antibody, (v) a dAb fragment (Ward
et al.,, (1989) Nature 341:544-546), which consists of a Vy domain; and (vi) an isolated
complementarity determining region (CDR), e.g., V4 CDR3. Furthermore, although the two
domains of the Fv fragment, V|_and Vy, are coded for by separate genes, they can be joined,

using recombinant methods, by a synthetic linker that enables them to be made as a single
polypeptide chain in which the V| and V4 regions pair to form monovalent molecules (known as

single chain Fv (scFv); see e.g., Bird et al. (1988) Science 242:423-426; and Huston et al.
(1988) Proc. Natl. Acad. Sci. USA 85:5879-5883). Such single chain antibodies are also
intended to be encompassed within the term "antigen-binding fragment" of an antibody.
Furthermore, the antigen-binding fragments include binding-domain immunoglobulin fusion
proteins comprising (i) a binding domain polypeptide (such as a heavy chain variable region, a
light chain variable region, or a heavy chain variable region fused to a light chain variable
region via a linker peptide) that is fused to an immunoglobulin hinge region polypeptide, (ii) an
immunoglobulin heavy chain CH2 constant region fused to the hinge region, and (iii) an
immunoglobulin heavy chain CH3 constant region fused to the CH2 constant region. The hinge
region may be modified by replacing one or more cysteine residues with serine residues so as
to prevent dimerization. Such binding-domain immunoglobulin fusion proteins are further
disclosed in US 2003/0118592 and US 2003/0133939. These antibody fragments are obtained
using conventional techniques known to those with skill in the art, and the fragments are
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screened for utility in the same manner as are intact antibodies.

[0061] A typical antigen binding site is comprised of the variable regions formed by the pairing
of a light chain immunoglobulin and a heavy chain immunoglobulin. The structure of the
antibody variable regions is very consistent and exhibits very similar structures. These variable
regions are typically comprised of relatively homologous framework regions (FR) interspaced
with three hypervariable regions termed Complementarity Determining Regions (CDRs). The
overall binding activity of the antigen binding fragment is often dictated by the sequence of the
CDRs. The FRs often play a role in the proper positioning and alignment in three dimensions of
the CDRs for optimal antigen binding.

[0062] As used herein the term "high affinity" refers to an affinity of 10nM or less. The term
"high affinity" especially includes antibodies having an affinity of 5nM or less. The term "high
affinity" even more particularly includes antibodies having an affinity of 1 nM or less, or 0.1nM
or less.

[0063] Antibodies and/or antigen binding fragments of the present invention may originate, for
example, from a mouse, a rat or any other mammal or from other sources such as through
recombinant DNA technologies.

[0064] An-KAAG1 antibodies were initially isolated from Fab libraries for their specificity
towards the antigen of interest. Exemplary methods on how to convert Fab into full
immunoglobulins are provided herein.

[0065] The variable regions described herein may be fused with constant regions of a desired
species thereby allowing recognition of the antibody by effector cells of the desired species.
The constant region may originate, for example, from an 1gG1, IgG2, IgG3, or IgG4 subtype.
Cloning or synthesizing a constant region in frame with a variable region is well within the
scope of a person of skill in the art and may be performed, for example, by recombinant DNA
technology.

[0066] In certain embodiments of the present invention, antibodies that bind to KAAG1 may be
of the IgG1, 1gG2, 1gG3, or IgG4 subtype. More specific embodiments of the invention relates
to an antibody of the IgG1 subtype or especially human IgG1 subtype. Other specific
embodiments of the invention relates to an antibody of the IgG2 subtype or especially of the
human IgG2 subtype.

[0067] The antibody may be a humanized antibody of the IgG1 subtype subtype or especially
human IgG1 subtype. Alternatively, the antibody may be a humanized antibody of the IgG2
subtype or especially of the human IgG2 subtype.

[0068] The antibody may be, for example, biologically active in mediating antibody-dependent
cellular cytotoxicity (ADCC), complement-mediated cytotoxicity (CMC), or associated with
immune complexes. The typical ADCC involves activation of natural killer (NK) cells and is
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reliant on the recognition of antibody-coated cells by Fc receptors on the surface of the NK
cells. The Fc receptors recognize the Fc domain of antibodies such as is present on IgG1,
which bind to the surface of a target cell, in particular a cancerous cell that expresses an
antigen, such as KAAG1. Once bound to the Fc receptor of IgG the NK cell releases cytokines
and cytotoxic granules that enter the target cell and promote cell death by triggering apoptosis.

[0069] Described herein is a collection of antibodies that bind to KAAG1 or to a KAAG1 variant.
In certain embodiments, the antibodies may be selected from the group consisting of
polyclonal antibodies, monoclonal antibodies such as chimeric or humanized antibodies,
antibody fragments such as antigen binding fragments, single chain antibodies, domain
antibodies, and polypeptides with an antigen binding region.

[0070] In an aspect of the invention, the isolated antibody or antigen binding fragment of the
present invention may be capable of inducing killing (elimination, destruction, lysis) of KAAG1-
expressing tumor cells or KAAG1 variant-expressing tumor cells (e.g., in an ADCC-dependent
manner).

[0071] In a further aspect of the invention, the isolated antibody or antigen binding fragment of
the present invention may especially be characterized by its capacity of reducing spreading of
tumor cells expressing KAAG1 or a KAAG1 variant.

[0072] In an additional aspect of the invention, the isolated antibody or antigen binding
fragment of the present invention may be characterized by its capacity of decreasing or
impairing formation of tumors expressing KAAG1 or a KAAG1 variant.

[0073] In an exemplary embodiment of the invention, the isolated antibody or antigen binding
fragment may comprise amino acids of a constant region, which may originate, for example,
from a human antibody.

[0074] In another exemplary embodiment of the invention, the isolated antibody or antigen
binding fragment may comprise framework amino acids of a human antibody.

[0075] The Applicant has generated specific antibodies and antigen binding fragments that
may be useful for the purposes described herein.

[0076] The following is a list of antibodies that were generated and shown to bind in a specific
manner to KAAG1,; 3D3, 3A4, 3C4, 3G10, 3A2, 3F6, 3E8, 3E10, 3A9, 3B1, 3G5, 3B2, 3BS,
3G8, 3F7, 3E9, 3G12, 3C3, 3E12, 4A2, 3F10, 3F4, 3B11, 3D1, 3C2, 3E6 and 3H3. Sequences
of the antibody light chain or heavy chain, variable regions or complementary determining
regions (CDRs) are available in international application No. PCT/CA2009/001586 published
on June 3, 2010 under No. WO2010/060186A8, in international application No.
PCT/CA2010/001795 published on May 12, 2011 under No. WO02011/054112A1 or in
international application No. PCT/CA2012/000296 published on Oct. 4, 2012 under No.
WQO2012/129668A1.
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[0077] In most instances, the sequence of the CDRs has been provided separately or is shown
in bold herein.

[0078] Amongst, these antibodies, the 3D3, 3A4, 3G10 and 3C4 were selected for in vitro
and/or in vivo biological testing. The 3A4 antibody appeared to have the best characteristics.
Based on our experiments, the 3A4 antibody when conjugated with a therapeutic moiety (e.g. a
cytotoxic agent) is more effective in killing cancer cells than its non-conjugated version.

[0079] In an exemplary disclosure, the antibody or antigen binding fragment may comprise any
individual CDR or a combination of CDR1, CDR2 and/or CDR3 of the light chain variable
region. The CDR3 may more particularly be selected. Combination may include for example,
CDRL1 and CDRL3; CDRL1 and CDRL2; CDRL2 and CDRL3 and; CDRL1, CDRL2 and
CDRLS3.

[0080] In another exemplary disclosure, the antibody or antigen binding fragment may
comprise any individual CDR or a combination of CDR1, CDR2 and/or CDR3 of the heavy
chain variable region. The CDR3 may more particularly be selected. Combination may include
for example, CDRH1 and CDRH3; CDRH1 and CDRH2; CDRH2 and CDRH3 and; CDRH1,
CDRH2 and CDRH3.

[0081] In accordance with the present disclosure, the antibody or antigen binding fragment
may comprise at least two CDRs of a CDRL1, a CDRL2 or a CDRL3.

[0082] Also in accordance with the present disclosure, the antibody or antigen binding
fragment may comprise one CDRL1, one CDRL2 and one CDRL3.

[0083] Further in accordance with the present disclosure, the antibody or antigen binding
fragment may comprise:

1. a. At least two CDRs of a CDRL1, CDRL2 or CDRL3 and;
2. b. At least two CDRs of a CDRH1, one CDRH2 or one CDRHS3.

[0084] The antibody or antigen binding fragment may more preferably comprise one CDRL1,
one CDRL2 and one CDRL3.

[0085] The antibody or antigen binding fragment may also more preferably comprise one
CDRH1, one CDRH2 and one CDRH3.

[0086] When only one of the light chain variable region or the heavy chain variable region is
available, an antibody or antigen-binding fragment may be reconstituted by screening a library
of complementary variable regions using methods known in the art (Portolano et al. The
Journal of Immunology (1993) 150:880-887, Clarkson et al., Nature (1991) 352.624-628).
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[0087] Exemplary antibodies or antigen binding fragments are those having the CDRs of the
light chain and/or heavy chains of the 3D3, 3A4, 3C4, 3G10, 3A2, 3F6, 3E8, 3E10, 3A9, 3B1,
3G5, 3B2, 3B8, 3G8, 3F7, 3E9, 3G12, 3C3, 3E12, 4A2, 3F10, 3F4, 3B11, 3D1, 3C2, 3E6 or
3H3 antibodies. More particular examples include antibodies or antigen binding fragments
having the CDRs of the light chain and/or heavy chains of the 3D3, 3A4, 3C4 or 3G10
antibodies. In accordance with the present invention, antibodies or antigen binding fragments
have the CDRs of the light chain and heavy chain of the 3A4 antibody. The invention thus
encompassed any monoclonal, chimeric, human, or humanized antibody comprising the CDRs
of the 3A4 antibody.

[0088] Antibodies or antigen binding fragments that may be used in accordance with the
present invention are those having CDRs of the 3A4 antibody and comprise, for example, a
CDRH1 as set forth in SEQ ID NO.:49, a CDRH2 as set forth in SEQ ID NO.:50 or in SEQ ID
NO.:212, a CDRH3 as set forth in SEQ ID NO.:51, a CDRL1 as set forth in SEQ ID NO.: 52, a
CDRL2 as set forth in SEQ ID NO.:53 and a CDRL3 as set forth in SEQ ID NO.: 54.

[0089] The present invention therefore encompass, antibodies and antigen binding fragment
which are capable of specific binding to KAAG1 and which may comprise sequences selected
from the group consisting of:

d. the 3CDRs of a light chain variable region defined in SEQ ID NO.:48 and the 3CDRs of a
heavy chain variable region defined in SEQ ID NO.:46;

aa. the 3CDRs of a light chain variable region defined in SEQ ID NO.:189 and the 3CDRs of a
heavy chain variable region defined in SEQ ID NO.:194,

bb. the 3CDRs of a light chain variable region defined in SEQ ID NO.:189 and the 3CDRs of a
heavy chain variable region defined in SEQ ID NO.:195,

cc. the 3CDRs of a light chain variable region defined in SEQ ID NO.:189 and the 3CDRs of a
heavy chain variable region defined in SEQ ID NO.:196,

dd. the 3CDRs of a light chain variable region defined in SEQ ID NO.:189 and the 3CDRs of a
heavy chain variable region defined in SEQ ID NO.:197,

ee. the 3CDRs of a light chain variable region defined in SEQ ID NO.:190 and the 3CDRs of a
heavy chain variable region defined in SEQ ID NO.:194,

ff. the 3CDRs of a light chain variable region defined in SEQ ID NO.:190 and the 3CDRs of a
heavy chain variable region defined in SEQ ID NO.:195,

gg. the 3CDRs of a light chain variable region defined in SEQ ID NO.:190 and the 3CDRs of a
heavy chain variable region defined in SEQ ID NO.:196,

hh. the 3CDRs of a light chain variable region defined in SEQ ID NO.:190 and the 3CDRs of a
heavy chain variable region defined in SEQ ID NO.:197.
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[0090] Disclosed herein are antibodies and antigen binding fragment which are capable of
specific binding to KAAG1 and which may comprise sequences selected from the group
consisting of:

a. the 3CDRs of a light chain variable region defined in SEQ ID NO.:16 and/or the 3CDRs of a
heavy chain variable region defined in SEQ ID NO.:18,

b. the 3CDRs of a light chain variable region defined in SEQ ID NO.:20 and/or the 3CDRs of a
heavy chain variable region defined in SEQ ID NO.:22;

c. the 3CDRs of a light chain variable region defined in SEQ ID NO.:24 and/or the 3CDRs of a
heavy chain variable region defined in SEQ ID NO.:26;

d. the 3CDRs of a light chain variable region defined in SEQ ID NO.:48 and/or the 3CDRs of a
heavy chain variable region defined in SEQ ID NO.:46;

e. the 3CDRs of a light chain variable region defined in SEQ ID NO.:103 and/or the 3CDRs of a
heavy chain variable region defined in SEQ ID NO.:126,

f. the 3CDRs of a light chain variable region defined in SEQ ID NO.:104 and/or the 3CDRs of a
heavy chain variable region defined in SEQ ID NO.:127,

g. the 3CDRs of a light chain variable region defined in SEQ ID NO.:105 and/or the 3CDRs of a
heavy chain variable region defined in SEQ ID NO.:128,

h. the 3CDRs of a light chain variable region defined in SEQ ID NO.:106 and/or the 3CDRs of a
heavy chain variable region defined in SEQ ID NO.:145,

i. the 3CDRs of a light chain variable region defined in SEQ ID NO.:107 and/or the 3CDRs of a
heavy chain variable region defined in SEQ ID NO.:129,

j- the 3CDRs of a light chain variable region defined in SEQ ID NO.:108 and/or the 3CDRs of a
heavy chain variable region defined in SEQ ID NO.:130,

k. the 3CDRs of a light chain variable region defined in SEQ ID NO.:109 and/or the 3CDRs of a
heavy chain variable region defined in SEQ ID NO.:141,

I. the 3CDRs of a light chain variable region defined in SEQ ID NO.:110 and/or the 3CDRs of a
heavy chain variable region defined in SEQ ID NO.:131,

m. the 3CDRs of a light chain variable region defined in SEQ ID NO.:111 and/or the 3CDRs of a
heavy chain variable region defined in SEQ ID NO.:134,

n. the 3CDRs of a light chain variable region defined in SEQ ID NO.:112 and/or the 3CDRs of a
heavy chain variable region defined in SEQ ID NO.:135,

o. the 3CDRs of a light chain variable region defined in SEQ ID NO.:113 and/or the 3CDRs of a
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heavy chain variable region defined in SEQ ID NO.:136,

p. the 3CDRs of a light chain variable region defined in SEQ ID NO.:114 and/or the 3CDRs of a
heavy chain variable region defined in SEQ ID NO.:133,

g. the 3CDRs of a light chain variable region defined in SEQ ID NO.:115 and/or the 3CDRs of a
heavy chain variable region defined in SEQ ID NO.:140,

r. the 3CDRs of a light chain variable region defined in SEQ ID NO.:116 and/or the 3CDRs of a
heavy chain variable region defined in SEQ ID NO.:137,

s. the 3CDRs of a light chain variable region defined in SEQ ID NO.:117 and/or the 3CDRs of a
heavy chain variable region defined in SEQ ID NO.:144,

t. the 3CDRs of a light chain variable region defined in SEQ ID NO.:118 and/or the 3CDRs of a
heavy chain variable region defined in SEQ ID NO.:139,

u. the 3CDRs of a light chain variable region defined in SEQ ID NO.:119 and/or the 3CDRs of a
heavy chain variable region defined in SEQ ID NO.:132,

v. the 3CDRs of a light chain variable region defined in SEQ ID NO.:120 and/or the 3CDRs of a
heavy chain variable region defined in SEQ ID NO.:142,

w. the 3CDRs of a light chain variable region defined in SEQ ID NO.:121 and/or the 3CDRs of a
heavy chain variable region defined in SEQ ID NO.:138,

x. the 3CDRs of a light chain variable region defined in SEQ ID NO.:122 and/or the 3CDRs of a
heavy chain variable region defined in SEQ ID NO.:146,

y. the 3CDRs of a light chain variable region defined in SEQ ID NO.:123 and/or the 3CDRs of a
heavy chain variable region defined in SEQ ID NO.:153,

z. the 3CDRs of a light chain variable region defined in SEQ ID NO.:124 and/or the 3CDRs of a
heavy chain variable region defined in SEQ ID NO.:143,

aa. the 3CDRs of a light chain variable region defined in SEQ ID NO.:189 and/or the 3CDRs of
a heavy chain variable region defined in SEQ ID NO.:194,

bb. the 3CDRs of a light chain variable region defined in SEQ ID NO.:189 and/or the 3CDRs of
a heavy chain variable region defined in SEQ ID NO.:195,

cc. the 3CDRs of a light chain variable region defined in SEQ ID NO.:189 and/or the 3CDRs of
a heavy chain variable region defined in SEQ ID NO.:196,

dd. the 3CDRs of a light chain variable region defined in SEQ ID NO.:189 and/or the 3CDRs of
a heavy chain variable region defined in SEQ ID NO.:197,

ee. the 3CDRs of a light chain variable region defined in SEQ ID NO.:190 and/or the 3CDRs of
a heavy chain variable region defined in SEQ ID NO.:194,
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ff. the 3CDRs of a light chain variable region defined in SEQ ID NO.:190 and/or the 3CDRs of a
heavy chain variable region defined in SEQ ID NO.:195,

gg. the 3CDRs of a light chain variable region defined in SEQ ID NO.:190 and/or the 3CDRs of
a heavy chain variable region defined in SEQ ID NO.:196, or

hh. the 3CDRs of a light chain variable region defined in SEQ ID NO.:190 and/or the 3CDRs of
a heavy chain variable region defined in SEQ ID NO.:197.

[0091] Other exemplary antibodies or antigen binding fragments have the light chain and/or
heavy chains of the 3D3, 3A4, 3C4, 3G10, 3A2, 3F6, 3E8, 3E10, 3A9, 3B1, 3G5, 3B2, 3B8,
3G8, 3F7, 3E9, 3G12, 3C3, 3E12, 4A2, 3F10, 3F4, 3B11, 3D1, 3C2, 3E6 or 3H3 antibodies.
More particular examples include antibodies or antigen binding fragments having the light
chain and/or heavy chains of the 3D3, 3A4, 3C4 or 3G10 antibodies. Even more particular
embodiments of the invention include antibodies or antigen binding fragments having the light
chain and/or heavy chains of the 3A4 antibody (humanized and non-humanized).

[0092] The present invention therefore encompass, antibodies and antigen binding fragment
which are capable of specific binding to KAAG1 and which may comprise sequences selected
from the group consisting of:

d. the light chain variable region defined in SEQ ID NO.:48 and/or the heavy chain variable
region defined in SEQ ID NO.:46,

aa. the light chain variable region defined in SEQ ID NO.:189 and/or the heavy chain variable
region defined in SEQ ID NO.:194,

bb. the light chain variable region defined in SEQ ID NO.:189 and/or the heavy chain variable
region defined in SEQ ID NO.:195,

cc. the light chain variable region defined in SEQ ID NO.:190 and/or the heavy chain variable
region defined in SEQ ID NO.:194,

dd. the light chain variable region defined in SEQ ID NO.:190 and/or the heavy chain variable
region defined in SEQ ID NO.:195,

ee. the light chain variable region defined in SEQ ID NO.:190 and/or the heavy chain variable
region defined in SEQ ID NO.:196, or

ff. the light chain variable region defined in SEQ ID NO.:190 and/or the heavy chain variable
region defined in SEQ ID NO.:197.

[0093] Disclosed herein are antibodies and antigen binding fragment which are capable of
specific binding to KAAG1 and which may comprise sequences selected from the group
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consisting of:

a. the light chain variable region defined in SEQ ID NO.:16 (encoded by SEQ ID NO.:15) and/or
the heavy chain variable region defined in SEQ ID NO.:18 (encoded by SEQ ID NO.:17),

b. the light chain variable region defined in SEQ ID NO.:20 (encoded by SEQ ID NO.:19) and/or
the heavy chain variable region defined in SEQ ID NO.:22 (encoded by SEQ ID NO.:21);

c. the light chain variable region defined in SEQ ID NO.:24 (encoded by SEQ ID NO.:23) and/or
the heavy chain variable region defined in SEQ ID NO.:26 (encoded by SEQ ID NO.:25);

d. the light chain variable region defined in SEQ ID NO.:48 and/or the heavy chain variable
region defined in SEQ ID NO.:46,

e. the light chain variable region defined in SEQ ID NO.:103 and/or the heavy chain variable
region defined in SEQ ID NO.:126,

f. the light chain variable region defined in SEQ ID NO.:104 and/or the heavy chain variable
region defined in SEQ ID NO.:127,

g. the light chain variable region defined in SEQ ID NO.:105 and/or the heavy chain variable
region defined in SEQ ID NO.:128,

h. the light chain variable region defined in SEQ ID NO.:106 and/or the heavy chain variable
region defined in SEQ ID NO.:145,

i. the light chain variable region defined in SEQ ID NO.:107 and/or the heavy chain variable
region defined in SEQ ID NO.:129,

j- the light chain variable region defined in SEQ ID NO.:108 and/or the heavy chain variable
region defined in SEQ ID NO.:130,

k. the light chain variable region defined in SEQ ID NO.:109 and/or the heavy chain variable
region defined in SEQ ID NO.:141,

I. the light chain variable region defined in SEQ ID NO.:110 and/or the heavy chain variable
region defined in SEQ ID NO.:131,

m. the light chain variable region defined in SEQ ID NO.:111 and/or the heavy chain variable
region defined in SEQ ID NO.:134,

n. the light chain variable region defined in SEQ ID NO.:112 and/or the heavy chain variable
region defined in SEQ ID NO.:135,

o. the light chain variable region defined in SEQ ID NO.:113 and/or the heavy chain variable
region defined in SEQ ID NO.:140,

p. the light chain variable region defined in SEQ ID NO.:114 and/or the heavy chain variable
region defined in SEQ ID NO.:133,
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q. the light chain variable region defined in SEQ ID NO.:115 and/or the heavy chain variable
region defined in SEQ ID NO.:140,

r. the light chain variable region defined in SEQ ID NO.:116 and/or the heavy chain variable
region defined in SEQ ID NO.:137,

s. the light chain variable region defined in SEQ ID NO.:117 and/or the heavy chain variable
region defined in SEQ ID NO.:144,

t. the light chain variable region defined in SEQ ID NO.:118 and/or the heavy chain variable
region defined in SEQ ID NO.:139,

u. the light chain variable region defined in SEQ ID NO.:119 and/or the heavy chain variable
region defined in SEQ ID NO.:132,

v. the light chain variable region defined in SEQ ID NO.:120 and/or the heavy chain variable
region defined in SEQ ID NO.:142,

w. the light chain variable region defined in SEQ ID NO.:121 and/or the heavy chain variable
region defined in SEQ ID NO.:138,

X. the light chain variable region defined in SEQ ID NO.:122 and/or the heavy chain variable
region defined in SEQ ID NO.:146,

y. the light chain variable region defined in SEQ ID NO.:123 and/or the heavy chain variable
region defined in SEQ ID NO.:147;

z. the light chain variable region defined in SEQ ID NO.:124 and/or the heavy chain variable
region defined in SEQ ID NO.:144;

aa. the light chain variable region defined in SEQ ID NO.:189 and/or the heavy chain variable
region defined in SEQ ID NO.:194,

bb. the light chain variable region defined in SEQ ID NO.:189 and/or the heavy chain variable
region defined in SEQ ID NO.:195,

cc. the light chain variable region defined in SEQ ID NO.:190 and/or the heavy chain variable
region defined in SEQ ID NO.:194,

dd. the light chain variable region defined in SEQ ID NO.:190 and/or the heavy chain variable
region defined in SEQ ID NO.:195,

ee. the light chain variable region defined in SEQ ID NO.:190 and/or the heavy chain variable
region defined in SEQ ID NO.:196, or

ff. the light chain variable region defined in SEQ ID NO.:190 and/or the heavy chain variable
region defined in SEQ ID NO.:197.
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[0094] The framework region of the heavy and/or light chains described herein may be derived
from one or more of the framework regions illustrated in the antibodies described herein. The
antibody or antigen binding fragments may thus comprise one or more of the CDRs described
herein (e.g., selected from the specific CDRs or consensus CDRs of SEQ ID NO.:72 to 88 or
CDR variants of SEQ ID NO.:89-102) and framework regions originating from those described
herein. In SEQ ID Nos. 103-154, the expected CDRs are shown in bold, while the framework

regions are not.

[0095] Table 1 refers to the complete sequences of light and heavy chain of some of the anti-
KAAG1 antibodies which were selected for biological testing.

Table 1.

Antibody Chain Nucleotide sequence Amino acid sequence

designation type (SEQ ID NO.:) (SEQ ID NO.:)

3D3 Light (L) {3 4

3D3 Heavy (H) {5 6

3G10 Light 7 8

3G10 Heavy 9 10

3C4 Light 11 12

3C4 Heavy 13 14

Humanized 3D3 {Light 166

Humanized 3D3 {Heavy 167

Humanized 3C4 {Light 170

Humanized 3C4 jHeavy 171

Humanized 3A4 {Light 199
(Lh1)

Humanized 3A4 {Light 200
(Lh2)

Humanized 3A4 {Heavy 202
(Hh1)

Humanized 3A4 {Heavy 203
(Hh2)

Humanized 3A4 {Heavy 204
(Hh3)

Humanized 3A4 {Heavy 205
(Hh4)

[0096] Epitope mapping studies revealed that the 3D3 antibody interacts with a KAAG1 epitope
spanned by amino acids 36 - 60, inclusively. The 3G10 and 3A4 antibodies interact with a
KAAG1 epitope spanned by amino acids 61 - 84, inclusively and the 3C4 antibody interacts
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with a KAAG1 epitope spanned by amino acids 1 - 35. Although, the 3G10 and 3A4 binds a
similar region, the 3G10 antibody does not bind to KAAG1 as efficiently as the 3A4 antibody.

[0097] It is to be understood herein, that the light chain variable region of the specific
combination provided above may be changed for any other light chain variable region.
Similarly, the heavy chain variable region of the specific combination provided above may be
changed for any other heavy chain variable region.

[0098] Sequences of light and heavy chain variable regions of selected antibodies that bind to
KAAG1 are disclosed in Table 2.

Table 2

Ab. Variable region Nucleotide (SEQ ID {Amino acid (SEQ ID
designation {type NO.:) NO.:)
3D3 Light (VL) 15 16
3D3 Heavy (VH) 17 18
3G10 Light 19 20
3G10 Heavy 21 22
3C4 Light 23 24
3C4 Heavy 25 26
3A2 Light 103
3A2 Heavy 126
3E10 Light 106
3E10 Heavy 145
3G12 Light 121
3G12 Heavy 138
3A4 Light 47 48
3A4 Heavy 45 46
Humanized Light 168
3D3

Humanized Heavy 169
3D3

Humanized Light 172
3C4

Humanized Heavy 173
3C4

Humanized Light (Lvh1) 189
3A4

Humanized Light (Lvh2) 190
3A4

Humanized Heavy (Hvh1) 194
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Ab. Variable region Nucleotide (SEQ ID {Amino acid (SEQ ID
designation jtype NO.:) NO.:)

3A4

Humanized Heavy (Hvh2) 195

3A4

Humanized Heavy (Hvh3) 197

3A4

Humanized Heavy (Hvh4) 198

3A4

[0099] SEQ ID NOs. 103-154 correspond to the light chain and heavy chain variable regions of

other antibodies which were shown to bind KAAG1.

[0100] CDR sequence of the light and heavy chain variable regions of selected antibodies that

bind to KAAG1 are disclosed in Table 3.

Table 3

Ab. Chain CDR {SEQID a.a. sequence

designation {type NO.:

3D3 Light (L) {CDR {27 KSSQSLLNSNFQKNFLA
L1

3D3 Light CDR {28 FASTRES
L2

3D3 Light CDR {29 QQHYSTPLT
L3

3D3 Heavy (H) iCDR {30 GYIFTDYEIH
HA1

3D3 Heavy CDR {31 VIDPETGNTA
H2

3D3 Heavy CDR {32 MGYSDY
H3

3G10 Light CDR {33 RSSQSLLHSNGNTYLE
L1

3G10 Light CDR {34 KVSNRFS
L2

3G10 Light CDR {35 FQGSHVPLT
L3

3G10 Heavy CDR {36 GYTFTDNYMN
H1

3G10 Heavy CDR {37 DINPYYGTTT
H2

3G10 Heavy CDR {38 ARDDWFDY
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Ab. Chain CDR {SEQID a.a. sequence

designation jtype NO.:
H3

3C4 Light CDR {39 KASQDIHNFLN
L1

3C4 Light CDR {40 RANRLVD
L2

3C4 Light CDR {41 LQYDEIPLT
L3

3C4 Heavy CDR {42 GFSITSGYGWH
HA1

3C4 Heavy CDR {43 YINYDGHND
H2

3C4 Heavy CDR {44 ASSYDGLFAY
H3

3A2 Light CDR {148 KSSQSLLHSDGKTYLN
L1

3A2 Light CDR {149 LVSKLDS
L2

3A2 Light CDR {150 WQGTHFPRT
L3

3A2 Heavy CDR {151 GYTFTD YNMH
HA1

3A2 Heavy CDR {152 YINPYNDVTE
H2

3A2 Heavy CDR {1583 AWFGL RQ
H3

3E10 Light CDR {154 RSSKSLLHSNGN TYLY
L1

3E10 Light CDR {155 RMSNLAS
L2

3E10 Light CDR {156 MQHLEYPYT
L3

3E10 Heavy CDR {157 GDTFTD YYMN
H1

3E10 Heavy CDR {158 DINPNYGGIT
H2

3E10 Heavy CDR {159 QAYYRNS DY
H3

3G12 Light CDR {160 KASQDVGTAVA
L1

3G12 Light CDR {161 WTSTRHT
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Ab. Chain CDR {SEQID a.a. sequence

designation jtype NO.:
L2

3G12 Light CDR {162 QQHYSIPLT
L3

3G12 Heavy CDR {163 GYIFTDYEIH
H1

3G12 Heavy CDR {164 VIDPETGNTA
H2

3G12 Heavy CDR {165 MGYSDY
H3

3A4 Light CDR {52 RSSQSLLHSNGNTYLE
L1

3A4 Light CDR {53 TVSNRFS
L2

3A4 Light CDR {54 FQGSHVPLT
L3

3A4 Heavy CDR {49 GYTFTDDYMS
HA1

3A4 Heavy CDR {500r212 {DINPYNGDTNYNQKFKG or
H2 DINPYNGDTN

3A4 Heavy CDR {51 DPGAMDY
H3

Variant antibody and antigen binding fragments

[0101] The present invention also encompasses variants of the antibodies or antigen binding
fragments described herein. Variant antibodies or antigen binding fragments included are
those having a variation in the amino acid sequence. For example, variant antibodies or
antigen binding fragments included in the present disclosure are those having at least one
variant CDR (two, three, four, five or six variant CDRs, etc. or even twelve variant CDRs).
Variant antibodies or antigen binding fragments include those having a variant light chain
variable region, a variant heavy chain variable region, a variant light chain and/or a variant
heavy chain. Variant antibodies or antigen binding fragments included in the present invention
are those having, for example, similar or improved binding affinity in comparison with the
original antibody or antigen binding fragment.

[0102] As used herein the term "variant" applies to any of the sequence described herein and
includes for example, a variant CDR (either CDRL1, CDRL2, CDRL3, CDRH1, CDRH2 and/or
CDRH3), a variant light chain variable region, a variant heavy chain variable region, a variant
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light chain, a variant heavy chain, a variant antibody, a variant antigen binding fragment and a
KAAG1 variant.

[0103] The sites of greatest interest for substitutional mutagenesis include the hypervariable
regions (CDRs), but modifications in the framework region or even in the constant region are
also contemplated. Exemplary embodiments of CDR variants are provided in SEQ ID NOs.: 72-
102.

[0104] Conservative substitutions may be made by exchanging an amino acid (of a CDR,
variable chain, antibody, etc.) from one of the groups listed below (group 1 to 6) for another
amino acid of the same group.

[0105] Other exemplary embodiments of conservative substitutions are shown in Table 1A
under the heading of "preferred substitutions". If such substitutions result in a undesired
property, then more substantial changes, denominated "exemplary substitutions" in Table 1A,
or as further described below in reference to amino acid classes, may be introduced and the
products screened.

[0106] It is known in the art that variants may be generated by substitutional mutagenesis and
retain the biological activity of the polypeptides of the present invention. These variants have at
least one amino acid residue in the amino acid sequence removed and a different residue
inserted in its place. For example, one site of interest for substitutional mutagenesis may
include a site in which particular residues obtained from various species are identical.
Examples of substitutions identified as "conservative substitutions" are shown in Table 1A. If
such substitutions result in a change not desired, then other type of substitutions, denominated
"exemplary substitutions” in Table 1A, or as further described herein in reference to amino acid
classes, are introduced and the products screened.

[0107] Substantial modifications in function or immunological identity are accomplished by
selecting substitutions that differ significantly in their effect on maintaining (a) the structure of
the polypeptide backbone in the area of the substitution, for example, as a sheet or helical
conformation. (b) the charge or hydrophobicity of the molecule at the target site, or (¢) the bulk
of the side chain. Naturally occurring residues are divided into groups based on common side
chain properties:

(group 1) hydrophobic: norleucine, methionine (Met), Alanine (Ala), Valine (Val), Leucine (Leu),
Isoleucine (lle)

(group 2) neutral hydrophilic: Cysteine (Cys), Serine (Ser), Threonine (Thr)
(group 3) acidic: Aspartic acid (Asp), Glutamic acid (Glu)
(group 4) basic: Asparagine (Asn), Glutamine (GIn), Histidine (His), Lysine (Lys), Arginine (Arg)

(group 5) residues that influence chain orientation: Glycine (Gly), Proline (Pro); and



DK/EP 2802351 T3

(group 6) aromatic: Tryptophan (Trp), Tyrosine (Tyr), Phenylalanine (Phe)

[0108] Non-conservative substitutions will entail exchanging a member of one of these classes
for another.
Table 1A. Amino acid substitution

Original residue  {Exemplary substitution Conservative substitution
Ala (A) Val, Leu, lle Val
Arg (R) Lys, GIn, Asn Lys
Asn (N) GIn, His, Lys, Arg, Asp GIn
Asp (D) Glu, Asn Glu
Cys (C) Ser, Ala Ser
GIn (Q) Asn; Glu Asn
Glu (E) Asp, GIn Asp
Gly (G) Ala Ala
His (H) Asn, GlIn, Lys, Arg, Arg
lle (1) Leu, Val, Met, Ala, Phe, norleucine {Leu
Leu (L) Norleucine, lle, Val, Met, Ala, Phe {lle
Lys (K) Arg, GIn, Asn Arg
Met (M) Leu, Phe, lle Leu
Phe (F) Leu, Val, lle, Ala, Tyr Tyr
Pro (P) Ala Ala
Ser (S) Thr Thr
Thr (T) Ser Ser
Trp (W) Tyr, Phe Tyr
Tyr (Y) Trp, Phe, Thr, Ser Phe
Val (V) lle, Leu, Met, Phe, Ala, Norleucine {Leu

[0109] Variation in the amino acid sequence of the variant antibody or antigen binding
fragment may include an amino acid addition, deletion, insertion, substitution etc., one or more
modification in the backbone or side-chain of one or more amino acid, or an addition of a
group or another molecule to one or more amino acids (side-chains or backbone).

[0110] Variant antibody or antigen binding fragment may have substantial sequence similarity
and/or sequence identity in its amino acid sequence in comparison with that the original
antibody or antigen binding fragment amino acid sequence. The degree of similarity between
two sequences is based upon the percentage of identities (identical amino acids) and of
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conservative substitution.

[0111] Generally, the degree of similarity and identity between variable chains has been
determined herein using the Blast2 sequence program (Tatiana A. Tatusova, Thomas L.
Madden (1999), "Blast 2 sequences - a new tool for comparing protein and nucleotide
sequences", FEMS Microbiol Lett. 174:247-250) using default settings, i.e., blastp program,
BLOSUM®62 matrix (open gap 11 and extension gap penalty 1; gapx dropoff 50, expect 10.0,
word size 3) and activated filters.

[0112] Percent identity will therefore be indicative of amino acids which are identical in
comparison with the original peptide and which may occupy the same or similar position.
Percent similarity will be indicative of amino acids that are identical and those that are replaced
with conservative amino acid substitution in comparison with the original peptide at the same or
similar position.

[0113] Variants of the present invention therefore comprise those which may have at least
70%, 75%, 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%,
94%, 95%, 96%, 97%, 98%, 99% or 100% sequence identity with an original sequence or a
portion of an original sequence.

[0114] Exemplary embodiments of variants are those having at least 81% sequence identity to
a sequence described herein and 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%,
91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or 100% sequence similarity with an original
sequence or a portion of an original sequence.

[0115] Other exemplary embodiments of variants are those having at least 82% sequence
identity to a sequence described herein and 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%,
91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or 100% sequence similarity with an original
sequence or a portion of an original sequence.

[0116] Further exemplary embodiments of variants are those having at least 85% sequence
identity to a sequence described herein and 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%,
94%, 95%, 96%, 97%, 98%, 99% or 100% sequence similarity with an original sequence or a
portion of an original sequence.

[0117] Other exemplary embodiments of variants are those having at least 90% sequence
identity to a sequence described herein and 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%,
99% or 100% sequence similarity with an original sequence or a portion of an original
sequence.

[0118] Additional exemplary embodiments of variants are those having at least 95% sequence
identity to a sequence described herein and 95%, 96%, 97%, 98%, 99% or 100% sequence
similarity with an original sequence or a portion of an original sequence.
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[0119] Yet additional exemplary embodiments of variants are those having at least 97%
sequence identity to a sequence described herein and 97%, 98%, 99% or 100% sequence
similarity with an original sequence or a portion of an original sequence.

[0120] For a purpose of concision the applicant provides herein a Table 1B illustrating
exemplary embodiments of individual variants encompassed by the present invention and
comprising the specified % sequence identity and % sequence similarity. Each "X" is to be
construed as defining a given variant.

Table 1B
Percent (%) sequence identity
g;; 80 (81[82[83|84|85/86|87|88|89|90|91]|92)|93|94]|95|96(97|98]|99] 100
5180 [ X
& 81 [ X [X
Table 1B
Percent (%) sequence:identity
82 | X | X | X
83 | X [ X | X [X
84 [ X [ X | X [ XX
8 | X | X [ X | X | X [X
86 | X | X [ X | X [ X [ X [X
87 | X [ X | X [ X [X [ X |[X [X
88 [ X [ X | X [ X [ X [ X | X [X|X
89 | X [ X | X [ XX [ X |X |X [X]|X
N | X [ X[ X [ XX [ X | X[ X[ X|X|X
91 | X [ X [ X [ X [ X [ X [ X [ X [ X | X |[X]|X
Q2 [ X [ X | X [ X[ X[ X | X[ X | X[X|X|X]|X
W [ X [ XX [ XX [ X [ X | X[ X | X[X|X[|[X]|X
9 (X [ X | X [ X[ X [ X | X [ X | X[ X | X | X |X[X[X
B | X [ X [ X [ X [X [ X [ X | X[ XX [X[X|X{X[X]X
96 | X [ X [ X [ X [ X [ X[ X [ X [ X[ X [|[X X[ XX ]|[X]|X[X
97 | X [ X [ X | X [ X [ X [ X [ X [ X | X | XX [ XX |X|X|[X]|X
98 | X [ X [ X [ X [ X [ X [ X [ X [ X [ X[ X X[ XXX ][X[X X |X
99 | X [ X [ X | X [ X [ X [ X [ X [ X | XX X[ XXX |[X[X]|X|X]|X
100 X [ X [ X [ X X [ X [ X[ X[ X [ X[ XXX [ XXX | X | X[ X[X]|X

[0121] The present disclosure encompasses CDRs, light chain variable regions, heavy chain
variable regions, light chains, heavy chains, antibodies and/or antigen binding fragments which
comprise at least 70% identity or at least 80% identity with the sequence described herein.

[0122] The present invention therefore encompass, antibodies and antigen binding fragment
which are capable of specific binding to KAAG1 and which may comprise:

d. a light chain variable region having at least 70% sequence identity with SEQ ID NO.:48 and
a heavy chain variable region having at least 70% sequence identity with SEQ ID NO.:46;

[0123] Disclosed herein are antibodies and antigen binding fragment which are capable of
specific binding to KAAG1 and which may comprise sequences selected from the group
consisting of:

1.a. a light chain variable region having at least 70% sequence identity with SEQ ID
NO.:16 and a heavy chain variable region having at least 70% sequence identity with
SEQ ID NO.:18,

2. b. a light chain variable region having at least 70% sequence identity with SEQ ID
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NO.:20 and a heavy chain variable region having at least 70% sequence identity with
SEQ ID NO.:22;

3. c. a light chain variable region having at least 70% sequence identity with SEQ ID NO.:24
and a heavy chain variable region having at least 70% sequence identity with SEQ ID
NO.:26;

4.d. a light chain variable region having at least 70% sequence identity with SEQ ID
NO.:48 and a heavy chain variable region having at least 70% sequence identity with
SEQ ID NO.:46;

5. e. a light chain variable region having at least 70% sequence identity with SEQ ID
NO.:103 and a heavy chain variable region having at least 70% sequence identity with
SEQ ID NO.:126,

6. f. a light chain variable region having at least 70% sequence identity with SEQ ID
NO.:104 and a heavy chain variable region having at least 70% sequence identity with
SEQ ID NO.:127,

7. 9. a light chain variable region having at least 70% sequence identity with SEQ ID
NO.:105 and a heavy chain variable region having at least 70% sequence identity with
SEQ ID NO.:128,

8. h. a light chain variable region having at least 70% sequence identity with SEQ ID
NO.:106 and a heavy chain variable region having at least 70% sequence identity with
SEQ ID NO.:145,

9.i. a light chain variable region having at least 70% sequence identity with SEQ ID
NO.:107 and a heavy chain variable region having at least 70% sequence identity with
SEQ ID NO.:128,

10.j. a light chain variable region having at least 70% sequence identity with SEQ ID
NO.:108 and a heavy chain variable region having at least 70% sequence identity with
SEQ ID NO.:130,

11. k. a light chain variable region having at least 70% sequence identity with SEQ ID
NO.:109 and a heavy chain variable region having at least 70% sequence identity with
SEQ ID NO.:141,

12.1. a light chain variable region having at least 70% sequence identity with SEQ ID
NO.:110 and a heavy chain variable region having at least 70% sequence identity with
SEQ ID NO.:131,

13. m. a light chain variable region having at least 70% sequence identity with SEQ ID
NO.:111 and a heavy chain variable region having at least 70% sequence identity with
SEQ ID NO.:134,

14. n. a light chain variable region having at least 70% sequence identity with SEQ ID
NO.:112 and a heavy chain variable region having at least 70% sequence identity with
SEQ ID NO.:135,

15. 0. a light chain variable region having at least 70% sequence identity with SEQ ID
NO.:113 and a heavy chain variable region having at least 70% sequence identity with
SEQ ID NO.:136,

16. p. a light chain variable region having at least 70% sequence identity with SEQ ID
NO.:114 and a heavy chain variable region having at least 70% sequence identity with
SEQ ID NO.:133,
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17. q. a light chain variable region having at least 70% sequence identity with SEQ ID
NO.:115 and a heavy chain variable region having at least 70% sequence identity with
SEQ ID NO.:140,

18.r. a light chain variable region having at least 70% sequence identity with SEQ ID
NO.:116 and a heavy chain variable region having at least 70% sequence identity with
SEQ ID NO.:137,

19. s. a light chain variable region having at least 70% sequence identity with SEQ ID
NO.:117 and a heavy chain variable region having at least 70% sequence identity with
SEQ ID NO.:144,

20.t. a light chain variable region having at least 70% sequence identity with SEQ ID
NO.:118 and a heavy chain variable region having at least 70% sequence identity with
SEQ ID NO.:139,

21.u. a light chain variable region having at least 70% sequence identity with SEQ ID
NO.:119 and a heavy chain variable region having at least 70% sequence identity with
SEQ ID NO.:132,

22.v. a light chain variable region having at least 70% sequence identity with SEQ ID
NO.:120 and a heavy chain variable region having at least 70% sequence identity with
SEQ ID NO.:142,

23. w. a light chain variable region having at least 70% sequence identity with SEQ ID
NO.:121 and a heavy chain variable region having at least 70% sequence identity with
SEQ ID NO.:138,

24. x. the light chain variable region having at least 70% sequence identity with SEQ ID
NO.:122 and a heavy chain variable region having at least 70% sequence identity with
SEQ ID NO.:146,

25.y. a light chain variable region having at least 70% sequence identity with SEQ ID
NO.:123 and a heavy chain variable region having at least 70% sequence identity with
SEQ ID NO.:147, or;

26. z. a light chain variable region having at least 70% sequence identity with SEQ ID
NO.:124 and a heavy chain variable region having at least 70% sequence identity with
SEQ ID NO.:143.

[0124] In accordance with the present invention, the variant antibodies or antigen binding
fragments comprise CDRs that are identical to those of the corresponding light chain and/or
heavy chain variable region. In other examples the variant antibodies or antigen binding
fragments may comprise variant CDR(s).

[0125] Therefore, examples of a variant antibody or antigen binding fragment are those
comprising a light chain variable region comprising a sequence which is at least 70%, 75%,
80% identical to SEQ ID NOs.:16, 20, 24, 103, 106 or 121. The CDRs of such variant may be
identical to those of the corresponding non-variant (wild type sequence) antibody or antigen
binding fragment or may vary by 1-3 amino acids.
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[0126] Another exemplary variant antibody light chain variable region encompasses a light
chain variable region having CDR amino acid sequences that are 100% identical to the CDR
amino acid sequence of SEQ ID NO.:16 and having for example from 1 to 22 amino acid
modifications (e.g., conservative or non-conservative amino acid substitutions) in its framework
region in comparison with the framework region of SEQ ID NO.:16. A SEQ ID NO.:16 variant is
provided in SEQ ID NO.:168.

[0127] An exemplary variant antibody light chain variable region encompasses a light chain
variable region having CDR amino acid sequences that are 100% identical to the CDR amino
acid sequence of SEQ ID NO.:20 and having for example from 1 to 22 amino acid
modifications (e.g., conservative or non-conservative amino acid substitutions) in its framework
region in comparison with the framework region of SEQ ID NO.:20.

[0128] An exemplary variant antibody light chain variable region encompasses a light chain
variable region having CDR amino acid sequences that are 100% identical to the CDR amino
acid sequence of SEQ ID NO.:24 and having for example from 1 to 21 amino acid
modifications (e.g., conservative or non-conservative amino acid substitutions) in its framework
region in comparison with the framework region of SEQ ID NO.:24. A SEQ ID NO.:24 variant is
provided in SEQ ID NO.:172.

[0129] An exemplary variant antibody light chain variable region encompasses a light chain
variable region having CDR amino acid sequences that are 100% identical to the CDR amino
acid sequence of SEQ ID NO.:103 and having for example from 1 to 22 amino acid
modifications (e.g., conservative or non-conservative amino acid substitutions) in its framework
region in comparison with the framework region of SEQ ID NO.:103.

[0130] An exemplary variant antibody light chain variable region encompasses a light chain
variable region having CDR amino acid sequences that are 100% identical to the CDR amino
acid sequence of SEQ ID NO.:106 and having for example from 1 to 22 amino acid
modifications (e.g., conservative or non-conservative amino acid substitutions) in its framework
region in comparison with the framework region of SEQ ID NO.:106.

[0131] An exemplary variant antibody light chain variable region encompasses a light chain
variable region having CDR amino acid sequences that are 100% identical to the CDR amino
acid sequence of SEQ ID NO.:121 and having for example from 1 to 21 amino acid
modifications (e.g., conservative or non-conservative amino acid substitutions) in its framework
region in comparison with the framework region of SEQ ID NO.:121.

[0132] In some instances, the variant antibody light chain variable region may comprise amino
acid deletions or additions (in combination or not with amino acid substitutions). Often 1, 2, 3, 4
or 5 amino acid deletions or additions may be tolerated.

[0133] Other examples of a variant antibody or antigen binding fragment of the present
invention are those comprising a heavy chain variable region comprising a sequence which is
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at least 70%, 75%, 80% identical to 18, 22, 26, 126, 138 or 145. The CDRs of such variant may
be identical to those of the corresponding non-variant (wild type sequence) antibody or antigen
binding fragment or may vary by 1-3 amino acids.

[0134] An example of a variant antibody heavy chain variable region encompasses a heavy
chain variable region having CDR amino acid sequences that are 100% identical to the CDR
amino acid sequence of SEQ ID NO.:18 and having, for example, from 1 to 22 amino acid
modifications (e.g., conservative or non-conservative amino acid substitutions) in its framework
region in comparison with the framework region of SEQ ID NO.:18. A SEQ ID NO.:18 variant is
provided in SEQ ID NO.:169.

[0135] An exemplary variant antibody heavy chain variable region encompasses a heavy chain
variable region having CDR amino acid sequences that are 100% identical to the CDR amino
acid sequence of SEQ ID NO.:22 and having, for example, from 1 to 23 amino acid
modifications (e.g., conservative or non-conservative amino acid substitutions) in its framework
region in comparison with the framework region of SEQ ID NO.:22.

[0136] An exemplary variant antibody heavy chain variable region encompasses a heavy chain
variable region having CDR amino acid sequences that are 100% identical to the CDR amino
acid sequence of SEQ ID NO.:26 and having, for example, from 1 to 23 amino acid
modifications (e.g., conservative or non-conservative amino acid substitutions) in its framework
region in comparison with the framework region of SEQ ID NO.:26. A SEQ ID NO.:26 variant is
provided in SEQ ID NO.:173.

[0137] An exemplary variant antibody heavy chain variable region encompasses a heavy chain
variable region having CDR amino acid sequences that are 100% identical to the CDR amino
acid sequence of SEQ ID NO.:126 and having, for example, from 1 to 23 amino acid
modifications (e.g., conservative or non-conservative amino acid substitutions) in its framework
region in comparison with the framework region of SEQ ID NO.:126.

[0138] An exemplary variant antibody heavy chain variable region encompasses a heavy chain
variable region having CDR amino acid sequences that are 100% identical to the CDR amino
acid sequence of SEQ ID NO.:145 and having, for example, from 1 to 23 amino acid
modifications (e.g., conservative or non-conservative amino acid substitutions) in its framework
region in comparison with the framework region of SEQ ID NO.:145.

[0139] An exemplary variant antibody heavy chain variable region encompasses a heavy chain
variable region having CDR amino acid sequences that are 100% identical to the CDR amino
acid sequence of SEQ ID NO.:138 and having, for example, from 1 to 22 amino acid
modifications (e.g., conservative or non-conservative amino acid substitutions) in its framework
region in comparison with the framework region of SEQ ID NO.:138.

[0140] In some instances, the variant antibody heavy chain variable region may comprise
amino acid deletions or additions (in combination or not with amino acid substitutions). Often 1,
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2, 3, 4 or 5 amino acid deletions or additions may be tolerated.

Variant CDRS

[0141] Also disclosed herein are polypeptides, antibodies or antigen binding fragments
comprising variable chains having at least one conservative amino acid substitution in at least
one of the CDRs described herein (in comparison with the original CDR).

[0142] The present disclosure also encompasses polypeptides, antibodies or antigen binding
fragments comprising variable chains having at least one conservative amino acid substitution
in at least two of the CDRs (in comparison with the original CDRs).

[0143] The present disclosure also encompasses polypeptides, antibodies or antigen binding
fragments comprising variable chains having at least one conservative amino acid substitution
in the 3 CDRs (in comparison with the original CDRs).

[0144] The present disclosure also encompasses polypeptides, antibodies or antigen binding
fragments comprising variable chains having at least two conservative amino acid substitutions
in at least one of the CDRs (in comparison with the original CDRs).

[0145] The present disclosure also encompasses polypeptides, antibodies or antigen binding
fragments comprising variable chains having at least two conservative amino acid substitutions
in at least two of the CDRs (in comparison with the original CDRs).

[0146] The present disclosure also encompasses polypeptides, antibodies or antigen binding
fragments comprising variable chains having at least two conservative amino acid substitutions
in the 3 CDRs (in comparison with the original CDRs).

[0147] Comparison of the amino acid sequences of the light chain variable regions or the
heavy chain variable regions of antibodies showing the greatest characteristics allowed us to
derive consensus sequences within the CDRs and within the variable regions. The consensus
for CDRs are provided in SEQ ID Nos: 72 to 88.

[0148] The present disclosure therefore provides in an example, an isolated antibody or
antigen binding fragment comprising a light chain variable region having;

1. a. a CDRL1 sequence selected from the group consisting of SEQ ID and SEQ ID NO.:73;

2.b. a CDRL2 sequence selected from the group consisting of SEQ ID NO.:74, SEQ ID
NO.: 75 and SEQ ID NO.:76, or;

3. c. a CDRL3 sequence selected from the group consisting of SEQ ID NO.:77, SEQ ID
NO.:78 and SEQ ID NO.:79.
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[0149] The present disclosure therefore provides in an example, an isolated antibody or
antigen binding fragment comprising a heavy chain variable region having;

1. a. a CDRH1 sequence comprising SEQ ID NO.:80;

2. b. a CDRH2 sequence selected from the group consisting of SEQ ID NO.:81, SEQ ID

NO.:82, SEQ ID NO.:83, SEQ ID NO.:84 and SEQ ID NO.:85, or;

3. c. a CDRH3 sequence selected from the group consisting of SEQ ID NO.:86, SEQ ID

NO.:87 and SEQ ID NO.:88.

[0150] In accordance with the present disclosure, the antibody may comprise a CDRL1

sequence comprising or consisting of formula:

X12SSX2aSLLX3aX4aX5aX6aX72X82X0aX10aL X112 (SEQ ID NO.:72)

wherein X1 may be a basic amino acid;

wherein Xo4 may be a basic amino acid;

wherein X35, may be H, Y or N;

wherein X4 may be S, T, N or R;

wherein X5 may be absent, S or N;

wherein Xgg may be D, F or N;

wherein X7, may be G or Q;

wherein Xgy may be K, L or N;

wherein Xg; may be T or N;

wherein X{ga may be an aromatic amino acid, and;

wherein X{1gmay be A, N, Eor.

[0151] In an exemplary disclosure X5 may be K or R.

[0152] In a further disclosure X5, may be Q or K.

[0153] In yet a further disclosure X35 may be N or H.
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[0154] In an additional disclosure X{g; may be Y or F.

[0155] More specific disclosures include CDRL1 of SEQ ID where: X5 is K; Xo5is Q; X35 is N;
Xagis H; X458 S; X45is T; Xsg is S; Xgg is absent; Xgg is N; X75is Q; X75is G; Xgg is K; Xgg is N;
Xoais T, Xqpais Y; or Xq15is A.

[0156] In accordance with the present disclosure, the antibody may comprise a CDRL1
sequence comprising or consisting of formula:

KASQDX1pX2pX36XapX50Xeb(SEQ ID NO.:73)

wherein X1, may be an hydrophobic amino acid;
wherein Xy, may be G or H;

wherein X3, may be T, N or R;

wherein X4p may be F, Y or A;

wherein X5, may be an hydrophobic amino acid, and;

wherein Xg, may be N or A.

[0157] In an exemplary disclosure X1, may be V or I.
[0158] In another exemplary disclosure Xs, may be V or L.

[0159] More specific disclosures include CDRL1 of SEQ ID NO.:73 where Xy is I; Xop is H; Xap
is T, X3pis N; Xgpis Y; Xgpis F; Xspis L or Xgp is N.

[0160] Other exemplary disclosures of CDRL1 are provided in SEQ ID NOs. 89 and 90.

[0161] In accordance with the present disclosure, the antibody may comprise a CDRL2
sequence comprising or consisting of formula:

FX1cSTXocX3:S (SEQ ID NO.:74)
Wherein Xi¢ is A or G;
Wherein Xy¢ is R or T, and;

Wherein Xs¢ is E, K or A.
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[0162] In an exemplary disclosure X4, may be A and Xy, may be T.
[0163] In another exemplary disclosure X4 may be A and Xo. may be R.

[0164] Other specific disclosures include CDRL2 of SEQ ID NO.:74 where Xy is A; Xpc is R or
Xsc is E.

[0165] In accordance with the present disclosure, the antibody may comprise a CDRL2
sequence comprising or consisting of formula:

X14VSXogX39X44S (SEQ ID NO.:75)
Wherein X1 may be L or K;

Wherein Xoq4 may be a basic amino acid;
Wherein X34 may be L or R and;

Wherein X4q may be D or F.

[0166] In an exemplary disclosure Xoq may be K or N.

[0167] Other specific disclosures include CDRL2 of SEQ ID NO.:75 where Xqq is L; Xoq is K;
Xagqis L or Xaqis D.

[0168] In accordance with the present disclosure, the antibody may comprise a CDRL2
sequence comprising or consisting of formula:

X1eANRLVXoe (SEQ ID NO.:76)
Wherein X1 may be a basic amino acid, and;

Wherein Xoe may be D or A.

[0169] In an exemplary disclosure X1e may be R or H.
[0170] Other specific disclosures include CDRL2 of SEQ ID NO.:76 where Xqg is R or Xog is D.

[0171] Other exemplary disclosures of CDRL2 are provided in SEQ ID NOs.: 91-93.
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[0172] In accordance with the present disclosure, the antibody may comprise a CDRL3
sequence comprising or consisting of formula:

X1fQXoX3X4eX5PLT (SEQ ID NO.:77)
Wherein X4s may be Qor L;

Wherein Xof may be an aromatic amino acid;
Wherein X3t may be D, F or Y;

Wherein X4 may be E, A, N or S, and;

Wherein X5t may be |, F or T.

[0173] In an exemplary disclosure of the invention Xof may be Y or H.
[0174] In another exemplary disclosure of the invention X3t may be Y or D.
[0175] In yet another exemplary disclosure of the invention Xgr may be | or T.

[0176] Other specific disclosures include CDRL3 of SEQ ID NO.:77 where X4fis Q; Xof is H; X3¢
is D; Xaris Y; Xaris S; Xysis E; Xusis A; Xgris T, or X is |.

[0177] In accordance with the present disclosure, the antibody may comprise a CDRL3
sequence comprising or consisting of formula:

QQHXgXogX3gPLT (SEQ ID NO.:78)
Wherein X1g may be an aromatic amino acid;
Wherein X3g may be N or S, and,

Wherein X3g may be | or T.

[0178] In an exemplary disclosures X1g may be F or Y
[0179] Other specific disclosures include CDRL3 of SEQ ID NO.:78 where Xpg is S or Xzgis T.

[0180] In accordance with the present disclosure, the antibody may comprise a CDRL3
sequence comprising or consisting of formula:



X1hQGXonHX3hPX4n T (SEQ ID NO.:79)

Wherein X1, may be an aromatic amino acid,;
Wherein Xon may be a neutral hydrophilic amino acid;
Wherein X3, may be F or V, and;

Wherein X4, may be Ror L.

[0181] In an exemplary disclosure X1, may be W or F.

[0182] In another exemplary disclosure Xon, may be S or T.
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[0183] Other specific disclosures include CDRL3 of SEQ ID NO.:79 where Xy, is W; Xonh is T;

Xzpis F, or Xgnis R.

[0184] Other exemplary disclosures of CDRL3 are provided in SEQ ID NOs. 94 and 95.

[0185] In accordance with the present disclosure, the antibody may comprise a CDRH1

sequence comprising or consisting of formula:
GYX4iF X5 X3YX4iX5H (SEQ ID NO.:80)

Wherein Xqi may be T, | or K;

Wherein Xy; may be a neutral hydrophilic amino acid;
Wherein X3;j may be an acidic amino acid,;

Wherein X4 may be E, N or D, and;

Wherein Xs5; may be hydrophobic amino acid.

[0186] In an exemplary disclosure Xg; may be T or S.

[0187] In another exemplary disclosure X3; may be D or E.

[0188] In yet another exemplary disclosure X4 may be N or E.

[0189] In a further exemplary disclosure Xs; may be M, | or v.
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[0190] Other specific disclosures include CDRH1 of SEQ ID NO.:80 where Xy is T, X3 is D; X4
is E; Xsiis | or Xg; is M.

[0191] Other exemplary disclosures of CDRH1 are provided in SEQ ID NOs.: 96 and 97.

[0192] In accordance with the present disclosure, the antibody may comprise a CDRH2
sequence comprising or consisting of formula:

X4jX2iDPX3TGX4TX5 (SEQ ID NO.:81)
Wherein X may be V or G

Wherein Xp may be a hydrophobic amino acid;
Wherein X3 may be A, G or E;

Wherein X4 may be R, G, D, A, S, Nor V, and;

Wherein X5 may be a hydrophobic amino acid.

[0193] In an exemplary disclosure Xy may be | or L.
[0194] In another exemplary disclosure X5 may be A or V.

[0195] Other specific disclosures include CDRH2 of SEQ ID NO.:81 where Xyj is V; Xy is I; X3;
is E; Xy4j is D or Xg; is A.

[0196] In accordance with the present disclosure, the antibody may comprise a CDRH2
sequence comprising or consisting of formula:

VX1kDPXok TGX3kTA (SEQ ID NO.:82)
Wherein X1k may be an hydrophobic amino acid;
Wherein Xox may be A, E or G;

Wherein X3k may be R, G, A, S, N V or D.

[0197] In an exemplary disclosure X1k may be L or I.

[0198] Other specific disclosures include CDRH2 of SEQ ID NO.:82 where Xk is I, Xok is E, or
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X3k is D.

[0199] In accordance with the present disclosure, the antibody may comprise a CDRH2
sequence comprising or consisting of formula:

YIX11 X2 X31G X4 X5Xg (SEQ ID NO.:83)
Wherein X1) may be S or N;

Wherein Xy may be an aromatic amino acid
Wherein X3 may be D, E or N;

Wherein X4 may be a D or H;

Wherein X5 may be Y, Sor N;

Wherein Xg may be D, E or N.

[0200] In an exemplary disclosure X3 may be D or N.
[0201] In another exemplary disclosure Xg may be D or N.

[0202] Other specific disclosures include CDRH2 of SEQ ID NO.:83 where Xy is F or Y, X3 is
N, X4y is D or Xg is N.

[0203] In accordance with the present disclosure, the antibody may comprise a CDRH2
sequence comprising or consisting of formula:

X1mINPYNX5,,\VTE (SEQ ID NO.:84)
wherein X{y, may be N or Y, and;

wherein Xom may be E, D or N.

[0204] In an exemplary disclosure X,y may be D or N.

[0205] Other specific disclosures include CDRH2 of SEQ ID NO.:84 where Xy, is N or Xop, is
D.

[0206] In accordance with the present disclosure, the antibody may comprise a CDRH2
sequence comprising or consisting of formula:
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DINPX1,YGXon X3, T (SEQ ID NO.:85)
Wherein X1, may be Nor,
Wherein Xon may be G or T and;

wherein X3, may be | or T.

[0207] Other exemplary disclosures of CDRH2 are provided in SEQ ID NOs. 98 and 99.

[0208] In accordance with the present disclosure, the antibody may comprise a CDRH3
sequence comprising or consisting of formula:

MX10X20X30DY (SEQ ID NO.:86)
Wherein X1, may be G or S;
Wherein Xoo may be Y or H, and;

wherein X3, may be Aor S.

[0209] Other specific disclosures include CDRH3 of SEQ ID NO.:86 where Xiq is G; Xpo is Y or
Xgo is S.

[0210] In accordance with the present disclosure, the antibody may comprise a CDRH3
sequence comprising or consisting of formula:

IX1pYAX2pDY (SEQ ID NO.:87)
Wherein X1, may be G or S and,;

Wherein X, may be absent or M.

[0211] Other specific disclosures include CDRH3 of SEQ ID NO.:87 where X4, is S or Xpp, is M.

[0212] In accordance with the present disclosure, the antibody may comprise a CDRH3
sequence comprising or consisting of formula:

AX1qX2qGLRX34 (SEQ ID NO.:88)
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Wherein X1q may be R or W;
Wherein Xoq may be an aromatic amino acid and;

wherein X3q may be a basic amino acid.

[0213] In an exemplary disclosure Xoq may be W or F.
[0214] In another disclosure X3q may be Q or N.

[0215] Other specific disclosures of the invention include CDRH3 of SEQ ID NO.:88 where X1q
is R; Xoqis W or X3qis N.

[0216] Variant antibodies or antigen binding fragments encompassed by the present invention
include those that may comprise an insertion, a deletion or an amino acid substitution
(conservative or non-conservative). These variants may have at least one amino acid residue
in its amino acid sequence removed and a different residue inserted in its place.

Humanized antibodies

[0217] Exemplary embodiments of variant antibodies and antigen binding fragments of the
present invention are a group of antibodies and antigen binding fragments capable of binding
to KAAG1 and characterized herein as being humanized.

[0218] The humanized antibodies and antigen binding fragments of the present disclosure
includes more particularly, humanized 3D3, 3A4 or 3C4 antibodies and antigen binding
fragments. Humanized 3A4 antibodies and antigen binding fragments may be used in
accordance with the present invention. The humanized 3D3, 3A4 or 3C4 antibodies have at
least one amino acid difference in a framework region in comparison with the monoclonal 3D3,
3A4 or 3C4 antibody.

[0219] Humanized 3A4 antibodies having CDRs identical to those of the monoclonal 3A4
antibody (VL: SEQ ID NO.:48, VH: SEQ ID NO.:46) were generated and tested. These
humanized antibodies comprise up to 11 amino acid substitutions (from one to eleven) in the
variable light chain framework region and up to 23 amino acid substitutions (from one to
twenty-three) in the variable heavy chain framework region in comparison with the monoclonal
3A4 antibody. The applicant has shown that these humanized 3A4 antibodies bind to KAAG1
as efficiently as the monoclonal 3A4 antibody.

[0220] Exemplary embodiments of variant antibody or antigen binding fragments include those
having a light chain variable region as set forth in SEQ ID NO.:186:
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SEQ ID NO.:186
DXVMTQTPLSLXVXXGXXASISCRSSQSLLHSNGNTYLEWYLQKPGQSPXLLIHTVSNR

FSGVPDRFSGSGSGTDFTLKISRVEAEDXGVYYCFQGSHVPLTFGXGTXLEXK,
wherein at least one of the amino acids identified by X is an amino acid substitution

(conservative or non-conservative) in comparison with a corresponding amino acid in the
polypeptide set forth in SEQ ID NO.:48. The amino acid substitution may be, for example, an
amino acid found at a corresponding position of a natural human antibody or a human
antibody consensus. The amino acid substitution may be, for example conservative.

[0221] Another exemplary embodiment of a variant antibody or antigen binding fragment
include those having a light chain variable region as set forth in SEQ ID NO.:187:

SEQ ID NO.:187

DXet VMTQTPLSLXe2VXeaXeaGXesXsASISCRSSQSLLHSNGNTYLEWYLQKPGQSPX./L
LIHTVSNRFSGVPDRFSGSGSGTDFTLKISRVEAEDX;GVYYCFQGSHVPLTFGXGT

Xe1olEXeriK,

Wherein Xg1 may be a hydrophobic amino acid;
Wherein Xgo may be A or P;

Wherein Xg3 may be neutral hydrophilic amino acid;
Wherein Xg4 may be L or P;

Wherein Xe5 may be an acidic amino acid;
Wherein Xqg may be Q or P;

Wherein Xg7 may be a basic amino acid;
Wherein Xgg may be a hydrophobic amino acid;
Wherein Xgg may be Aor Q;

Wherein Xg19 may be a basic amino acid; or
Wherein Xg11 may be a hydrophobic amino acid,

wherein at least one of the amino acid identified by X is an amino acid substitution
(conservative or non-conservative) in comparison with a corresponding amino acid in the
polypeptide set forth in SEQ ID NO.:48.

[0222] An additional exemplary embodiment of a variant antibody or antigen binding fragment
include those having a light chain variable region as set forth in SEQ ID NO.:188:
SEQ ID NO.:188
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DXe\WVMTQTPLSLXgVXeaXesaGXesXesASISCRSSQSLLHSNGNTYLEWYLQKPGQSP XE7
LLIHTVSNRFSGVPDRFSGSGSGTDFTLKISRVEAEDXgsGVYYCFQGSHVPLTFGXesG
TXeroLEXenK

Wherein Xg1 may be V or |
Wherein Xgo may be Aor P
Wherein Xgzmay be Sor T
Wherein Xg4 may be L or P
Wherein Xgs may be D or E
Wherein Xgg may be Q or P
Wherein Xg7 may be Kor Q
Wherein Xgg may be L or V
Wherein Xgg may be Aor Q
Wherein Xg1g may be Ror Kor
Wherein Xg11 may be L or |,

wherein at least one of the amino acid identified by X is an amino acid substitution
(conservative or non-conservative) in comparison with a corresponding amino acid in the
polypeptide set forth in SEQ ID NO.:48.

[0223] In accordance with an embodiment, the light chain variable domain variant may have a

sequence as set forth in SEQ ID NO.:189 or 190:
SEQ ID NO.:189

DIVMTQTPLSLPVTPGEPASISCRSSQSLLHSNGNTYLEWYLQKPGQSPQLLIYTVSNR
FSGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCFQGSHVPLTFGQGTKLEIK.

SEQ ID NO.:190

DVVMTQTPLSLPVTPGEPASISCRSSQSLLHSNGNTYLEWYLQKPGQSPKLLIYTVSNR
FSGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCFQGSHVPLTFGQGTKLEIK.

[0224] Exemplary embodiments of variant antibody or antigen binding fragments include those

having a heavy chain variable region as set forth in SEQ ID NO.:191.
SEQ ID NO::191

0OX01 VOSGYXEXXKPGASVYKXSCKASGYTEFTDNYMSWVXOXXGXXI FWXGNDINPYNG
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DTNYNQKFKGXXXXTXDXSXSTAYMXLXSLXSEDXAVYYCARDPGAMDYWGQGTXVT

VSS,
wherein at least one of the amino acid identified by X is an amino acid substitution

(conservative or non-conservative) in comparison with a corresponding amino acid in the
polypeptide set forth in SEQ ID NO.:46. The amino acid substitution may be, for example, an
amino acid found at a corresponding position of a natural human antibody or a human
antibody consensus. The amino acid substitution may be, for example conservative.

[0225] Another exemplary embodiment of a variant antibody or antigen binding fragment
include those having a heavy chain variable region as set forth in SEQ ID NO.:192:
SEQ ID NO.:192

QXHQLVQSGXRE XX ouKPGASVKXsSCKASGY TFTDDYMSWVX s QX XsG X1 Xr1oL EW
X11GDINPYNGDTNYNQKFKGX¢12X113Xo14Xr15 T X116D X178 X18S TAYMX 16 L X120S L X1 SED
Xe2AVYYCARDPGAMDYWGQGTXp23VTVSS,

Wherein Xty may be a hydrophobic amino acid;
Wherein Xp» may be P or A;

Wherein Xf3 may be a hydrophobic amino acid;
Wherein X¢4 may be V or K;

Wherein Xts may be a hydrophobic amino acid;
Wherein Xig may be a basic amino acid;
Wherein X¢7 may be S or A;

Wherein Xfg may be H or P;

Wherein Xtg may be a basic amino acid;
Wherein X¢1g may be S or G;

Wherein Xf11 may be a hydrophobic amino acid;
Wherein X¢12 may be a basic amino acid;
Wherein X¢13 may be a hydrophobic amino acid;
Wherein Xf14 may be | or T,

Wherein X¢15 may be a hydrophobic amino acid;

Wherein X1 may be a hydrophobic amino acid;
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Wherein X¢17 may be Kor T,

Wherein Xf1g may be a neutral hydrophilic amino acid,;
Wherein Xf1g may be Q or E;

Wherein X9 may be N or S;

Wherein Xt may be T or R;

Wherein Xt»> may be a neutral hydrophilic amino acid; or
Wherein Xt»3 may be SorL,

wherein at least one of the amino acid identified by X is an amino acid substitution
(conservative or non-conservative) in comparison with a corresponding amino acid in the
polypeptide set forth in SEQ ID NO.:46.

[0226] An additional exemplary embodiment of a variant antibody or antigen binding fragment
include those having a heavy chain variable region as set forth in SEQ ID NO.:193:

SEQ ID NO::193

QX1 QLVQSGXe2EXes XraKPGASVKXesSCKASGY TFTDDYMSWVXrsQ X7 XraGXrgXe 10k
EWXr11GDINPYNGDTNYNQKFKGXr12Xr13Xr14XF15 T Xr16DXr17S Xr186STAYMXe 1oL Xp20SL
Xr21SEDXr22AVYYCARDPGAMDYWGQGTXr3VTVSS

Wherein Xg1 may be | or V,
Wherein Xgo2 may be P or A;
Wherein Xg3 may be M or V;
Wherein Xg4 may be V or K;
Wherein Xgs may be M or V;
Wherein Xgg may be Kor R;
Wherein Xg7 may be S or A,
Wherein Xgg may be H or P;
Wherein Xpg may be Kor Q;
Wherein Xg1g may be S or G;

Wherein Xg11 may be | or M;
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Wherein Xgq2 may be Kor R;
Wherein Xgq3 may be AorV,
Wherein Xg14 may be | or T,
Wherein Xgq5 may be L or [;
Wherein Xgq1g may be V or A,
Wherein Xgq7 may be Kor T,
Wherein Xg1g may be Sor T,
Wherein Xg1g may be Q or E;
Wherein Xgyg may be N or S;
Wherein Xgpo1 may be T or R;
Wherein Xgpo may be Sor T, or
Wherein Xgo3is Sor L,

wherein at least one of the amino acid identified by X is an amino acid substitution
(conservative or non-conservative) in comparison with a corresponding amino acid in the
polypeptide set forth in SEQ ID NO.:46.

[0227] In accordance with an embodiment, the heavy chain variable domain variant may have
a sequence as set forth in any one of SEQ ID NO.194 to 197:

SEQ ID NO.:194

QVQLVQSGAEVKKPGASVKVSCKASGYTFTDDYMSWVRQAPGQGLEWMGDINPYNG
DTNYNQKFKGRVTITADTSTSTAYMELSSLRSEDTAVYYCARDPGAMDYWGQGTLVTV

SS.

SEQ ID NO.:195
QIQLVQSGAEVKKPGASVKVSCKASGYTFTDDYMSWVRQAPGQGLEWMGDINPYNG
DTNYNQKFKGRVTITADKSTSTAYMELSSLRSEDTAVYYCARDPGAMDYWGQGTLVT
VSS.

SEQ ID NO.:196
QIQLVQSGAEVKKPGASVKVSCKASGYTFTDDYMSWVRQAPGQGLEWIGDINPYNGD
TNYNQKFKGRATLTVDKSTSTAYMELSSLRSEDTAVYYCARDPGAMDYWGQGTLVTV
SS.
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SEQ ID NO.:197

QIQLVQSGAEVKKPGASVKVSCKASGYTFTDDYMSWVKQAPGQGLEWIGDINPYNGDT
NYNQKFKGKATLTVDKSTSTAYMELSSLRSEDTAVYYCARDPGAMDYWGQGTLVTVS
S.

[0228] In accordance with the present disclosure, the humanized 3D3 antibody may have a

light chain variable region of formula:
DIVMTQSPXSLAVSXGXXXTXNCKSSQSLLNSNFQKNFLAWYQQKPGQXPKLLIYFAS

TRESSXPDRFXGSGSGTDFTLTISSXQAEDXAXYXCQQHYSTPLTFGXGTKLEXK (SEQ

ID NO.:174);
wherein at least one of the amino acid identified by X is an amino acid substitution

(conservative or non-conservative) in comparison with a corresponding amino acid in the
polypeptide set forth in SEQ ID NO.:16. The amino acid substitution may be, for example
conservative.

[0229] In accordance with a more specific disclosure, the humanized 3D3 antibody may have a
light chain variable region of formula:
DIVMTQSPX a1 SLAVSX G XaaXai Xas T XasNCKSSQSLLNSNFQKNFLAWYQQKP

GQX/PKLLIYFASTRESSXxsPDRFX xgBSGSGTDFTLTISSXa10QAEDX 11AXa12YX412CQ
QHYSTPLTFGXa1GTKLEXa:sK (SEQ ID NO.:175);

Wherein Xa1 may be, for example, D or S;

Wherein Xa2 may be, for example, a hydrophobic amino acid or more particularly L or I,
Wherein Xa3 may be, for example, E or Q;

Wherein Xa4 may be, for example, a basic amino acid or more particularly R or K;
Wherein Xa5 may be, for example, a hydrophobic amino acid or more particularly A or V;
Wherein Xag may be, for example, a hydrophobic amino acid or more particularly | or M;
Wherein Xa7 may be, for example, P or S;

Wherein Xag may be, for example, a hydrophobic amino acid or more particularly V or I;
Wherein Xag may be, for example, S or |;

Wherein X109 may be, for example, a hydrophobic amino acid or more particularly L or V;
Wherein X141 may be, for example, a hydrophobic amino acid or more particularly V or L;

Wherein Xa12 may be, for example, V or D;
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Wherein X 13 may be, for example, an aromatic amino acid or more particularly Y or F;
Wherein Xa14 may be, for example, Q or A and;

Wherein Xa 15 may be, for example, a hydrophobic amino acid or more particularly | or L.

[0230] In accordance with an even more specific disclosure, the humanized 3D3 antibody may
have a light chain variable region of formula:

DIVMTQSPX,;SLAVSX ;,GX 13X 24X a5 TX:6NCKSSQSLLNSNFQKNFLAWYQQKP
GQXa7PKLLIYFASTRESSX sPDRFX :6GSGSGTDFTLTISSX,16QAEDX 411A X412 Y X213CQQ
HYSTPLTFGX.1+GTKLEX,15K (SEQ ID:NO.:176);

Wherein X514 may be, for example, D or S;
Wherein X, may be, for example, L or I,
Wherein X,3 may be, for example, E or Q;
Wherein X 4 may be, for example, R or K;
Wherein Xz5 may be, for example, A or V;,
Wherein X, may be, for example, | or M;
Wherein X,7 may be, for example, P or S;
Wherein X,g may be, for example, V or [;
Wherein Xa9 may be, for example, S or [;
Wherein X510 may be, for example, L or V,
Wherein X511 may be, for example, V or L;
Wherein X312 may be, for example, V or D;
Wherein X513 may be, for example, Y or F;
Wherein X514 may be, for example, Q or A and;

Wherein X,15 is for example, | or L.

[0231] In accordance with the present disclosure, the humanized 3D3 antibody may have a
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heavy chain variable region of formula:
EVQLXQSXAEXXXPGASVXXSCKASGYIFTDYEIHWVXQXPXXGLEWXGVIDPE
TGNTAFNQKFKGXXTXTADXSXSTAYMELSSLTSEDXAVYYCMGYSDYWGQGTXXTV SS (SEQ
ID NO.:177); wherein at least one of the amino acid identified by X is an amino acid substitution
(conservative or non-conservative) in comparison with a corresponding amino acid in the
polypeptide set forth in SEQ ID NO.:18. The amino acid substitution may be, for example
conservative.

[0232] In accordance with a more specific disclosure, the humanized 3D3 antibody may have a

heavy chain variable region of formula:
EVQLXg1QSXgAEXg3Xp4XesPGASY XgeXg7 SCKASGYIFTDYEIHWV XggQX gaP X1

oXp11GLEWXg1,GVIDPETGNTAFNQKFKGXg13Xg14TXg15 TADX516SX17STAYMELSSLTS
EDXp1sAVYYCMGYSDYWGQGTXg16Xe20TVSS (SEQ ID'NO.:178),

Wherein Xg1 may be, for example, V or Q;

Wherein Xgo may be, for example, G or V,

Wherein Xg3 may be, for example, a hydrophobic amino acid or more particularly V or L;
Wherein Xg4 may be, for example, Kor V;

Wherein Xgs may be, for example, a basic amino acid or more particularly K or R;
Wherein Xgg may be, for example, Kor T,

Wherein Xg7 may be, for example, a hydrophobic amino acid or more particularly V or L;
Wherein Xgg may be, for example, a basic amino acid or more particularly R or K;
Wherein Xgg may be, for example, Aor T,

Wherein Xg1g may be, for example, G or V;

Wherein Xg14 may be, for example, Q or H;

Wherein Xg12 may be, for example, a hydrophobic amino acid or more particularly M or I;
Wherein Xg13 may be, for example, a basic amino acid or more particularly R or K;
Wherein Xg14 may be, for example, a hydrophobic amino acid or more particularly V or A,
Wherein Xg15 may be, for example, a hydrophobic amino acid or more particularly | or L;
Wherein Xg1g may be, for example, T or |;

Wherein Xg47 may be, for example, a neutral hydrophilic amino acid or more particularly T or
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Wherein Xg1g may be, for example, a neutral hydrophilic amino acid or more particularly T or

S,

Wherein Xg1g may be, for example, L or T and;

Wherein Xgog may be, for example, a hydrophobic amino acid or more particularly V or L.

[0233] In accordance with a more specific disclosure, the humanized 3D3 antibody may have a

heavy chain variable

region of formula:

EVQLX QS XipAE Xi5X5:XpsPGASV X 6 X7 SCKASGY IFTDY EIHWV X ,6QX00P Xorc0
Xp11GLEW X1,GVIDPETGNTAFNQKFKGX y13X014 TXo15 TAD X165 X178 TAYMELSSLTSE

DXp1sAVYYCMGYSDYWGQGTXp19Xi20 TVSS (SEQ ID NO.:179);

Wherein X1 may be,
Wherein Xp» may be,
Wherein Xp3 may be,
Wherein Xp4 may be,
Wherein Xp5 may be,
Wherein Xpg may be,
Wherein Xp7 may be,
Wherein Xpg may be,
Wherein Xpg may be,
Wherein Xp1g may be
Wherein Xp11 may be
Wherein Xp12 may be
Wherein Xpq13 may be
Wherein Xp14 may be
Wherein Xp15 may be

Wherein Xp1g may be

for example, V or Q;
for example, G or V,
for example, V or L;
for example, Kor V;
for example, Kor R;
for example, Kor T;
for example, V or L;
for example, R or K;

for example, Aor T;

, for example, G or V;,

, for example, Q or H;

, for example, M or [;

, for example, R or K;

, for example, V or A,
, for example, | or L;

, for example, T or |,
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Wherein Xp17 may be, for example, T or S;
Wherein Xp18 may be, for example, T or S;
Wherein X,19 may be, for example, L or T,

Wherein Xpo9 may be, for example, V or L.

[0234] In accordance with the present disclosure, the humanized 3C4 antibody may have a
light chain variable region of formula:

DIVMXQSPSSXXASXGXRVTITCKASQDIHNFLNWF QQKPGKXPKTLIFRANRL
VDGVPSRFSGSGSGXDYXLTISSLXXEDXXXYSCLQYDEIPLTFGXGTKLEXX (SEQ ID
NO.:180); wherein at least one of the amino acid identified by X is an amino acid substitution
(conservative or non-conservative) in comparison with a corresponding amino acid in the
polypeptide set forth in SEQ ID NO.:24. The amino acid substitution may be, for example
conservative.

[0235] In accordance with a more specific disclosure, the humanized 3C4 antibody may have a
light chain variable region of formula:
DIVMXc1QSPSSX X c3ASX s GXesRVTITCKASQDIHNFLNWFQQKPGKXcsPKT

LIFRANRLVDGVPSRFSGSGSGX DY XcaL TISSLXcoXc10EDXc11Xc12Xc1a YSCLQYDEIP
LTFGXc1aGTKLEX ¢rsXc1s(SEQ ID NO.:181);

Wherein Xc1 may be, for example, a neutral hydrophilic amino acid or more particularly T or S;
Wherein Xco may be, for example, a hydrophobic amino acid or more particularly L or M;
Wherein Xc3 may be, for example, SorY;

Wherein Xc4 may be, for example, a hydrophobic amino acid or more particularly V or L;
Wherein Xcs may be, for example, an acidic amino acid or more particularly D or E;

Wherein Xcg may be, for example, A or S;

Wherein Xc7 may be, for example, T or Q;

Wherein Xcg may be, for example, a neutral hydrophilic amino acid or more particularly T or S;
Wherein Xcg may be, for example, Q or E;

Wherein Xc19 may be, for example, P or F;

Wherein Xc14 may be, for example, F or L;
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Wherein Xcq2 may be, for example, A or G;
Wherein Xc13 may be, for example, T or |;
Wherein Xc14 may be, for example, Q or A;

Wherein Xc15 may be, for example, a hydrophobic amino acid or more particularly | or L, and;

wherein Xc1g may be, for example, a basic amino acid or more particularly K or R.

[0236] In accordance with a more specific disclosure, the humanized 3C4 antibody may have a
light chain variable region of formula:
DIVMX i QSPSSX 3 X:3AS X0y GXsRVTITCKASQDIHNFLNWFQQKPGKX sPKTLI

FRANRLVDGVPSRFSGSGSGX.;DYXcsL TISSLXoXc10EDXc11Xe15Xe15YSCLQYDEIPLTF
GXe12GTKLEX 15Xe16 (SEQ 1D NO.:182);

Wherein X.1 may be, for example, T or S;
Wherein X.o> may be, for example, L or M;
Wherein X.3 may be, for example, Sor Y;
Wherein X.4 may be, for example, V or L;
Wherein X.5 may be, for example, D or E;
Wherein X.g may be, for example, A or S;
Wherein X.7 may be, for example, T or Q;
Wherein X.g may be, for example, T or S;
Wherein X.g may be, for example, Q or E;
Wherein X190 may be, for example, P or F;
Wherein X.11 may be, for example, F or L;
Wherein X.12 may be, for example, A or G;
Wherein X.13 may be, for example, T or |,
Wherein X.14 may be, for example, Q or A;
Wherein X.15 may be, for example, | or L and;

wherein X1 may be, for example, Kor R.
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[0237] In accordance with the present disclosure, the humanized 3C4 antibody may have a
heavy chain variable region of formula:
EVQLQESGPXLVKPSQXLSLTCTVXGFSITSGYGWHWIRQXPGXXLEWXGYIN
YDGHNDYNPSLKSRXXIXQDTSKNQFXLXLXSVTXXDTAXYYCASSYDGLFAYWGQG TLVTVSX
(SEQ ID NO.:183); wherein at least one of the amino acid identified by X is an amino acid
substitution (conservative or non-conservative) in comparison with a corresponding amino acid
in the polypeptide set forth in SEQ ID NO.:26. The amino acid substitution may be, for example
conservative.

[0238] In accordance with a more specific disclosure, the humanized 3C4 antibody may have a

heavy chain variable region of formula:
EVAQLQESGPXpLVKPSQXp,LSLTCTVXp;GFSITSGYGWHWIRQXp,PGXpsXpsl

EWXp7GYINYDGHNDYNPSLKSRXpsX 00! X010 QD TSKNQF Xoy11L X ool X3SV T X144 Xoy15D
TAXpyisY YCASSYDGLFAYWGQGTLVTVSXor7 (SEQ ID NO.:184);

Wherein Xp1 may be, for example, G or D;

Wherein Xpy may be, for example, a neutral hydrophilic amino acid or more particularly T or S;
Wherein Xp3 may be, for example, a neutral hydrophilic amino acid or more particularly S or T,
Wherein Xpg4 may be, for example, H or F;

Wherein Xps may be, for example, Kor N;

Wherein Xpg may be, for example, G or K;

Wherein Xp7 may be, for example, a hydrophobic amino acid or more particularly | or M;
Wherein Xpg may be, for example, a hydrophobic amino acid or more particularly V or I;
Wherein Xpg may be, for example, a neutral hydrophilic amino acid or more particularly T or S;

Wherein Xp1g may be, for example, a neutral hydrophilic amino acid or more particularly S or
T,

Wherein Xpq1 may be, for example, a neutral hydrophilic amino acid or more particularly S or
F;

Wherein Xp12 may be, for example, a basic amino acid or more particularly K or Q;
Wherein Xp13 may be, for example, S or N;

Wherein Xp14 may be, for example, Aor T,
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Wherein Xp15 may be, for example, A or E;
Wherein Xp1g may be, for example, V or T and;

Wherein Xp17 may be any amino acid, A or absent.

[0239] In accordance with a more specific disclosure, the humanized 3C4 antibody may have a
heavy chain variable region of formula:

EVQLQESGPX4LVKPSQX;»LSLTCTVX ;3GFSITSGYGWHWIRQX 3. PG XsXdsLE
WX7GYINYDGHNDYNPSLKSRX X9l Xg10QDTSKNQF X 311L X 1oL X 3138 VT X 414X 41sDTAX
a6 YYCASSYDGLFAYWGQGTLVTVSX 17 (SEQ ID NO.:185);

Wherein X41 may be, for example, G or D;
Wherein X4 may be, for example, T or S;
Wherein X43 may be, for example, S or T;
Wherein X44 may be, for example, H or F;
Wherein X45 may be, for example, K or N;
Wherein X4 may be, for example, G or K;
Wherein X47 may be, for example, | or M;
Wherein X4g may be, for example, V or [;
Wherein X4g may be, for example, T or S;
Wherein X419 may be, for example, Sor T;
Wherein X411 may be, for example, S or F;
Wherein X412 may be, for example, K or Q;
Wherein X413 may be, for example, S or N;
Wherein X414 may be, for example, Aor T;
Wherein X415 may be, for example, A or E;
Wherein X416 may be, for example, V or T and;

Wherein X417, A or absent.
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[0240] Accordingly, disclosed herein is an antibody or antigen binding fragment thereof
capable of specific binding to Kidney associated antigen 1 (KAAG1) which may have a light
chain variable region at least 70% identical to SEQ ID NO.:16 and/or a heavy chain variable
region at least 70% identical to SEQ ID NO.:18. The antibody or antigen binding fragment
thereof may also comprise at least one amino acid substitution in comparison with SEQ ID
NO.:16 or SEQ ID NO.:18.

[0241] Also disclosed herein is an antibody or antigen binding fragment thereof which may
have a light chain variable region at least 70% identical to SEQ ID NO.:24 and/or a heavy chain
variable region at least 70% identical to SEQ ID NO.:26. The antibody or antigen binding
fragment thereof may also comprise at least one amino acid substitution in comparison with
SEQ ID NO.:24 or SEQ ID NO.:26.

[0242] The present invention also provides in another embodiment, an antibody or antigen
binding fragment thereof for use in accordance with the invention which may have a light chain
variable region at least 70% identical to SEQ ID NO.:48 and/or a heavy chain variable region at
least 70% identical to SEQ ID NO.:46. The antibody or antigen binding fragment thereof may
also comprise at least one amino acid substitution in comparison with SEQ ID NO.:48 or SEQ
ID NO.:46.

[0243] In accordance with an embodiment of the invention, the amino acid substitution is
outside of a complementarity determining region (CDR). An antibody or antigen binding
fragment having such an amino acid sequence encompasses, for example, a humanized
antibody or antigen binding fragment.

[0244] As used herein the term "from one to twenty-five" includes every individual values and
ranges such as for example, 1, 2, 3, and up to 25; 1 to 25; 1 to 24, 1 t0 23, 1t0 22, 1 to 21, 1
t020,1t019;11t018;1t017;1t016; 1to 15 and soon; 2 to 25, 2 to 24, 2 t0 23, 210 22, 2 to
21,210 20;2t019; 210 18; 2to 17 and so on; 3 to 25, 3 t0 24, 3 t0 23, 310 22, 310 21, 3 to
20;3t019;3to18 and soon; 41025, 41024,41023,41022,41021,41020;41t019;4to
18;41017;4to 16 and soon; 5t0 25,510 24,51t023,51022,51t021,51020;51t019; 5to
18; 510 17 and so on, etc.

[0245] As used herein the term "from one to twenty-three" includes every individual values and
ranges such as for example, 1, 2, 3, and up to 23; 1 to 23, 1 t0 22, 1 to 21, 1 t0 20, 1 to 19; 1
to18;1t017;11t016;1to15and soon; 210 23,21022,2t021,21t020;21t019;21t018; 2to
17 and soon; 31023, 31022,31021,31t020;31t019;3to 18 andsoon;4to23,41t022,41to0
21,41t020;4t019;41t018;4to17;4to 16 and so on; 510 25, 51024, 510 23, 510 22, 5 to
21,51020;5t019; 5t0 18; 5to 17 and so on, etc.

[0246] As used herein the term "from one to twenty" includes every individual values and
ranges such as for example, 1, 2, 3, and up to 20; 1 t0 20; 1t0 19; 1t0 18; 1 t0 17; 1 to 16; 1
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to15andsoon;2t020;2t019;2to 18;2to 17 and so on; 3t0 20; 3to 19; 3to 18 and so on;
41t020;41t019;4t018;4t017;4to16 and soon; 510 20; 5t019; 5to 18; 5to 17 and so on,
etc.

[0247] Likewise, the term "from one to fifteen" includes every individual values and ranges
such as for example, 1, 2, 3, and up to 15; 1 to 15; 1 to 14; 1 to 13; 1 to 12; 1 to 11; 1 to 10
andsoon; 21015, 2to14;2t0 13;2to 12and soon; 3to 15; 3 to 14; 3 to 13 and so on; 4 to
15;41014,;41t013,;4t012;4to 11 and soon; 5to 15; 5to 14; 5to 13; 5 to 12 and so on, etc.

[0248] Likewise, the term "from one to eleven" includes every individual values and ranges
such as for example, 1,2, 3,andupto11;1t011; 110 10,1109, 1t0 8, 1 to 7, and so on; 2 to
11,2t010;2t09;2to 8and soon; 3to 11; 3t0 10; 3to9and soon; 4to 11,410 10;4t09; 4
to8;4to7andsoon;5t011;5t010; 510 9; 5to 8 and so on, etc.

[0249] In a more specific disclosure, the number of amino acid substitutions that may be
accommodated in a humanized light chain variable region derived from SEQ ID NO.:16 may be
for example, from 1 to 15 amino acid substitutions.

[0250] In yet a more specific disclosure, the number of amino acid substitutions that may be
accommodated in a humanized heavy chain variable region derived from SEQ ID NO.:18 may
be for example, from 1 to 20 amino acid substitutions. In some instances, when considering a
humanized version of SEQ ID NO.:18, it may be useful to have at least three amino acid
substitutions.

[0251] In a further more specific disclosure, the number of amino acid substitutions that may
be accommodated in a humanized light chain variable region derived from SEQ ID NO.:24 may
be for example, from 1 to 16 amino acid substitutions.

[0252] In yet a further more specific disclosure, the number of amino acid substitutions that
may be accommodated in a humanized heavy chain variable region of SEQ ID NO.:26 may be
for example, from 1 to 17 amino acid substitutions.

[0253] In a further more specific embodiment of the invention, the number of amino acid
substitutions that may be accommodated in a humanized light chain variable region derived
from SEQ ID NO.:48 may be for example, from 1 to 11 amino acid substitutions.

[0254] In yet a further more specific embodiment of the invention, the number of amino acid
substitutions that may be accommodated in a humanized heavy chain variable region of SEQ

ID NO.:46 may be for example, from 1 to 23 amino acid substitutions.

[0255] In accordance with an embodiment of the invention, the one to twenty amino acid
substitutions may be for example, in the light chain variable region.

[0256] In accordance with an embodiment of the invention, the one to twenty amino acid



DK/EP 2802351 T3

substitutions may be for example, in the heavy chain variable region.

[0257] A humanized antibody or antigen binding fragment may therefore have a light chain
variable region having up to twenty amino acid substitutions in comparison with SEQ ID NO.:16
or SEQ ID NO.:24 and may have a heavy chain variable region having up to twenty amino acid
substitutions in comparison with SEQ ID NO.:18 or SEQ ID NO.:26. A humanized antibody or
antigen binding fragment may therefore have a light chain variable region having up to twenty-
five amino acid substitutions in comparison with SEQ ID NO.:48 and may have a heavy chain
variable region having up to twenty-five amino acid substitutions in comparison with SEQ ID
NO.:46.

[0258] It is to be understood herein that when the humanized antibody or antigen binding
fragment has two light chain variable regions and two heavy chain variable regions, each one
of the light chain variable regions may independently have up to twenty-five, twenty-four,
twenty-three, twenty-two, twenty-one, twenty, nineteen, eighteen, seventeen, sixteen, fifteen,
fourteen, thirteen, twelve, eleven, ten, nine, eight, seven, six, five, four, three, two, one amino
acid substitutions and each one of the heavy chain variable regions may have up to twenty-
five, twenty-four, twenty-three, twenty-two, twenty-one, twenty, nineteen, eighteen, seventeen,
sixteen, fifteen, fourteen, thirteen, twelve, eleven, ten, nine, eight, seven, six, five, four, three,
two, one amino acid substitutions.

[0259] As discussed herein the amino acid substitutions may be conservative or non-
conservative. In an exemplary embodiment the amino acid substitutions may be conservative.

[0260] It is to be understood herein that the humanized antibody or antigen binding fragment
disclosed herein may also have a light chain variable region and/or heavy chain variable region
showing a deletion in comparison with SEQ ID NO.:16, SEQ ID NO.:18, SEQ ID NO.:189, SEQ
ID NO.:190, SEQ ID NO.:194, SEQ ID NO.:195, SEQ ID NO.:196, SEQ ID NO.:197, SEQ ID
NO.:24 and/or SEQ ID NO.:26. It is to be understood herein that the humanized antibody or
antigen binding fragment for use in accordance with the invention may also have a light chain
variable region and/or heavy chain variable region showing a deletion in comparison with SEQ
ID NO.:189, SEQ ID NO.:190, SEQ ID NO.:194, SEQ ID NO.:195, SEQ ID NO.:196 and/or SEQ
ID NO.:197. Such deletion may be found, for example, at an amino- or carboxy-terminus of the
light chain variable region and/or heavy chain variable region.

[0261] Another exemplary embodiment of the humanized antibody or antigen binding fragment
for use in accordance with the present invention includes for example, an antibody or antigen
binding fragment having a light chain variable region which may comprise at least 90
consecutive amino acids of any of SEQ ID NO.:186, SEQ ID NO.:187, SEQ ID NO.:188, SEQ ID
NO.:189 or SEQ ID NO.:190.

[0262] As used herein the term "at least 90 consecutive amino acids of SEQ ID NO.:186" also
includes the terms "at least 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105,
106, 107, 108, 109, 110, 111, or at least 112 consecutive amino acids". The term "at least 90
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consecutive amino acids of SEQ ID NO.:186" encompasses any possible sequence of at least
90 consecutive amino acids found in SEQ ID NO.:186 and especially those sequences which
include the 3 CDRs of SEQ ID NO.:186, such as, for example a sequence comprising amino
acids 6 to 108, 5to 109, 13 to 103, 14 to 111 of SEQ ID NO.:186 and so on.

[0263] As used herein the term "at least 90 consecutive amino acids of SEQ ID NO.:187" also
includes the terms "at least 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105,
106, 107, 108, 109, 110, 111, or at least 112 consecutive amino acids". The term "at least 90
consecutive amino acids of SEQ ID NO.:187" encompasses any possible sequence of at least
90 consecutive amino acids found in SEQ ID NO.:187 and especially those sequences which
include the 3 CDRs of SEQ ID NO.:187, such as, for example a sequence comprising amino
acids 7 to 109, 12 to 104, 22 to 113, 18 to 112 of SEQ ID NO.:187 and so on.

[0264] The terms "at least 90 consecutive amino acids of SEQ ID NO.:188", "at least 90
consecutive amino acids of SEQ ID NO.:189" or "at least 90 consecutive amino acids of SEQ
ID NO.:190" has a similar meaning.

[0265] In accordance with the present invention, the antibody or antigen binding fragment of
the present invention may have, for example, a light chain variable region as set forth in SEQ
ID NO.:189 or 190.

[0266] The humanized antibody or antigen binding fragment for use in accordance with the
invention includes (or further includes) for example, a heavy chain variable region which may
comprise at least 90 consecutive amino acids of any of SEQ ID NOs.:191, 192, 193, 194, 195,
196 or 197.

[0267] As used herein the term "at least 90 consecutive amino acids of SEQ ID NO.:191" also
includes the terms "at least 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105,
106, 107, 108, 109, 110, 111, 112, 113, 114, 115 or at least 116 consecutive amino acids". The
term "at least 90 consecutive amino acids of SEQ ID NO.:191" encompasses any possible
sequence of at least 90 consecutive amino acids found in SEQ ID NO.:191 and especially
those sequences which include the 3 CDRs of SEQ ID NO.:191, such as, for example a
sequence comprising amino acids 1 to 106, 2 to 112, 11 to 113, 7 to 102 of SEQ ID NO.:191
and so on.

[0268] As used herein the term "at least 90 consecutive amino acids of SEQ ID NO.:192" also
includes the terms "at least 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105,
106, 107, 108, 109, 110, 111, 112, 113, 114, 115 or at least 116 consecutive amino acids". The
term "at least 90 consecutive amino acids of SEQ ID NO.:192" encompasses any possible
sequence of at least 90 consecutive amino acids found in SEQ ID NO.:192 and especially
those sequences which include the 3 CDRs of SEQ ID NO.:192, for example a sequence
comprising amino acids 6 to 109, 8 to 113, 1 to 102, 2 to 105 of SEQ ID NO.:192 and so on.

[0269] The terms "at least 90 consecutive amino acids of SEQ ID NO.: 193", "at least 90
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consecutive amino acids of SEQ ID NO.:194", "at least 90 consecutive amino acids of SEQ ID
NO.:195", "at least 90 consecutive amino acids of SEQ ID NO.:196" or "at least 90 consecutive
amino acids of SEQ ID NO.:197" has a similar meaning.

[0270] In accordance with the present invention, the antibody or antigen binding fragment of
the present invention may have, for example, a heavy chain variable region as set forth in SEQ
ID NO.:194, 195, 196 or 197.

[0271] In accordance with the present invention the antibody or antigen binding fragment may
comprise, for example,

1. a) a light chain variable region which may comprise at least 90 consecutive amino acids
of SEQ ID NO.:186 and a heavy chain variable region which may comprise at least 90
consecutive amino acids of any of SEQ ID NO.:191, SEQ ID NO.:192, SEQ ID NO.:193,
SEQ ID NO.:194, SEQ ID NO.:195, SEQ ID NO.:196 or SEQ ID NO.:197;

2. b) a light chain variable region which may comprise at least 90 consecutive amino acids
of SEQ ID NO.:187 and a heavy chain variable region which may comprise at least 90
consecutive amino acids of any of SEQ ID NO.:191, SEQ ID NO.:192, SEQ ID NO.:193,
SEQ ID NO.:194, SEQ ID NO.:195, SEQ ID NO.:196 or SEQ ID NO.:197;

3. ¢) a light chain variable region which may comprise amino acids at least 90 consecutive
amino acids of SEQ ID NO.:188 and a heavy chain variable region which may comprise
at least 90 consecutive amino acids of any of SEQ ID NO.:191, SEQ ID NO.:192, SEQ ID
NO.:193, SEQ ID NO.:194, SEQ ID NO.:195, SEQ ID NO.:196 or SEQ ID NO.:197;

4. d) a light chain variable region which may comprise at least 90 consecutive amino acids
of SEQ ID NO.:189 and a heavy chain variable region which may comprise at least 90
consecutive amino acids of any of SEQ ID NO.:191, SEQ ID NO.:192, SEQ ID NO.:193,
SEQ ID NO.:194, SEQ ID NO.:195, SEQ ID NO.:196 or SEQ ID NO.:197 or

5. e) a light chain variable region which may comprise at least 90 consecutive amino acids
of SEQ ID NO.:190 and a heavy chain variable region which may comprise at least 90
consecutive amino acids of any of SEQ ID NO.:191, SEQ ID NO.:192, SEQ ID NO.:193,
SEQ ID NO.:194, SEQ ID NO.:195, SEQ ID NO.:196 or SEQ ID NO.:197.

[0272] In accordance with a more specific embodiment of the invention, the light chain variable
region may comprise at least 90 consecutive amino acids of SEQ ID NO.:189 or 190 and the
heavy chain variable region may comprise at least 90 consecutive amino acids of SEQ ID
NO.:194, 195, 196 or 197.

[0273] In accordance with an even more specific embodiment of the invention, the light chain
variable region may be as set forth in SEQ ID NO.:189 and the heavy chain variable region
may be as set forth in SEQ ID NO.:194.

[0274] In accordance with an even more specific embodiment of the invention, the light chain
variable region may be as set forth in SEQ ID NO.:189 and the heavy chain variable region
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may be as set forth in SEQ ID NO.:195.

[0275] In accordance with an even more specific embodiment of the invention, the light chain
variable region may be as set forth in SEQ ID NO.:189 and the heavy chain variable region
may be as set forth in SEQ ID NO.:196.

[0276] In accordance with an even more specific embodiment of the invention, the light chain
variable region may be as set forth in SEQ ID NO.:189 and the heavy chain variable region
may be as set forth in SEQ ID NO.:197.

[0277] In accordance with an even more specific embodiment of the invention, the light chain
variable region may be as set forth in SEQ ID NO.:190 and the heavy chain variable region
may be as set forth in SEQ ID NO.:194.

[0278] In accordance with an even more specific embodiment of the invention, the light chain
variable region may be as set forth in SEQ ID NO.:190 and the heavy chain variable region
may be as set forth in SEQ ID NO.:195.

[0279] In accordance with an even more specific embodiment of the invention, the light chain
variable region may be as set forth in SEQ ID NO.:190 and the heavy chain variable region
may be as set forth in SEQ ID NO.:196.

[0280] In accordance with an even more specific embodiment of the invention, the light chain
variable region may be as set forth in SEQ ID NO.:190 and the heavy chain variable region
may be as set forth in SEQ ID NO.:197.

[0281] Another example of the humanized antibody or antigen binding fragment of the present
disclosure includes for example, an antibody or antigen binding fragment having a light chain
variable region which may comprise at least 90 consecutive amino acids of any of SEQ ID
NO.:174, SEQ ID NO.:175, SEQ ID NO.:176 or SEQ ID NO.:168.

[0282] As used herein the term "at least 90 consecutive amino acids of SEQ ID NO.:174" also
includes the terms "at least 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105,
106, 107, 108, 109, 110, 111, 112 or at least 113 consecutive amino acids". The term "at least
90 consecutive amino acids of SEQ ID NO.:174" encompasses any possible sequence of at
least 90 consecutive amino acids found in SEQ ID NO.:174 and especially those sequences
which include the 3 CDRs of SEQ ID NO.:174, such as, for example a sequence comprising
amino acids 6 to 108, 5 to 109, 13 to 103, 14 to 111 of SEQ ID NO.:174 and so on.

[0283] As used herein the term "at least 90 consecutive amino acids of SEQ ID NO.:175" also
includes the terms "at least 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105,
106, 107, 108, 109, 110, 111, 112 or at least 113 consecutive amino acids". The term "at least
90 consecutive amino acids of SEQ ID NO.:175" encompasses any possible sequence of at
least 90 consecutive amino acids found in SEQ ID NO.:175 and especially those sequences
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which include the 3 CDRs of SEQ ID NO.:175, such as, for example a sequence comprising
amino acids 7 to 109, 12 to 104, 22 to 113, 18 to 112 of SEQ ID NO.:175 and so on.

[0284] The terms "at least 90 consecutive amino acids of SEQ ID NO.:176" or "at least 90
consecutive amino acids of SEQ ID NO.:168" has a similar meaning.

[0285] In accordance with the present disclosure, the antibody or antigen binding fragment of
the present invention may have, for example, a light chain variable region as set forth in SEQ
ID NO.:168.

[0286] The humanized antibody or antigen binding fragment of the present disclosure includes
(or further includes) for example, a heavy chain variable region which may comprise at least 90
consecutive amino acids of any of SEQ ID NOs.:177, 178, 179 or 169.

[0287] As used herein the term "at least 90 consecutive amino acids of SEQ ID NO.:177" also
includes the terms "at least 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105,
106, 107, 108, 109, 110, 111, 112 or at least 113 consecutive amino acids". The term "at least
90 consecutive amino acids of SEQ ID NO.:177" encompasses any possible sequence of at
least 90 consecutive amino acids found in SEQ ID NO.:177 and especially those sequences
which include the 3 CDRs of SEQ ID NO.:177, such as, for example a sequence comprising
amino acids 1 to 106, 2 to 112, 11 to 113, 7 to 102 of SEQ ID NO.:177 and so on.

[0288] As used herein the term "at least 90 consecutive amino acids of SEQ ID NO.:178" also
includes the terms "at least 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105,
106, 107, 108, 109, 110, 111, 112 or at least 113 consecutive amino acids". The term "at least
90 consecutive amino acids of SEQ ID NO.:178" encompasses any possible sequence of at
least 90 consecutive amino acids found in SEQ ID NO.:178 and especially those sequences
which include the 3 CDRs of SEQ ID NO.:178, for example a sequence comprising amino acids
6 to 109, 8 to 113, 1 t0 102, 2 to 105 of SEQ ID NO.:178 and so on.

[0289] The terms "at least 90 consecutive amino acids of SEQ ID NO.:179" or "at least 90
consecutive amino acids of SEQ ID NO.:169" has a similar meaning.

[0290] In accordance with the present disclosure, the antibody or antigen binding fragment of
the present invention may have, for example, a heavy chain variable region as set forth in SEQ
ID NO.:169.

[0291] In accordance with the present disclosure the antibody or antigen binding fragment may
comprise, for example,

f) a light chain variable region which may comprise at least 90 consecutive amino acids of SEQ
ID NO.:174 and a heavy chain variable region which may comprise at least 90 consecutive
amino acids of any of SEQ ID NO.:177, SEQ ID NO.:178, SEQ ID NO.:179 or SEQ ID NO.:169;

g) a light chain variable region which may comprise at least 90 consecutive amino acids of
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SEQ ID NO.:175 and a heavy chain variable region which may comprise at least 90
consecutive amino acids of any of SEQ ID NO.:177, SEQ ID NO.:178, SEQ ID NO.:179 or SEQ
ID NO.:169;

h) a light chain variable region which may comprise amino acids at least 90 consecutive amino
acids of SEQ ID NO.:176 and a heavy chain variable region which may comprise at least 90
consecutive amino acids of any of SEQ ID NO.:177, SEQ ID NO.:178, SEQ ID NO.:179 or SEQ
ID NO.:169 or;

i) a light chain variable region which may comprise at least 90 consecutive amino acids of SEQ
ID NO.:168 and a heavy chain variable region which may comprise at least 90 consecutive
amino acids of any of SEQ ID NO.:177, SEQ ID NO.:178, SEQ ID NO.:179 or SEQ ID NO.:169.

[0292] In accordance with a more specific disclosure, the light chain variable region may
comprise at least 90 consecutive amino acids of SEQ ID NO.:168 and the heavy chain variable
region may comprise at least 90 consecutive amino acids of SEQ ID NO.:169.

[0293] In accordance with an even more specific disclosure, the light chain variable region may
be as set forth in SEQ ID NO.:168 and the heavy chain variable region may be as set forth in
SEQ ID NO.:169.

[0294] Other examples of the humanized antibodies or antigen binding fragments of the
present disclosure are those which may comprise a light chain variable region which may
comprise at least 90 consecutive amino acids of any of SEQ ID Nos. 180, 181, 182 or 172.

[0295] As used herein the term "at least 90 consecutive amino acids of SEQ ID NO.:180" also
includes the terms "at least 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105,
106 or at least 107, consecutive amino acids". The term "at least 90 consecutive amino acids
of SEQ ID NO.:180" encompasses any possible sequence of at least 90 consecutive amino
acids found in SEQ ID NO.:180 and especially those sequences which include the 3 CDRs of
SEQ ID NO.:180, for example a sequence comprising amino acids 6 to 102, 11 to 106, 1 to
106, 3 to 95, 5 to 95 of SEQ ID NO.:180 and so on.

[0296] As used herein the term "at least 90 consecutive amino acids of SEQ ID NO.:181" also
includes the terms "at least 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105,
106 or at least 107, consecutive amino acids". The term "at least 90 consecutive amino acids
of SEQ ID NO.:181" encompasses any possible sequence of at least 90 consecutive amino
acids found in SEQ ID NO.:181 and especially those sequences which include the 3 CDRs of
SEQ ID NO.:181, for example a sequence comprising amino acids 9 to 106, 10 to 101, 1 to 98,
31099, 7 to 107 of SEQ ID NO.:181 and so on.

[0297] The terms "at least 90 consecutive amino acids of SEQ ID NO.:182" or "at least 90
consecutive amino acids of SEQ ID NO.:172" has a similar meaning.
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[0298] In accordance with the present disclosure, the antibody or antigen binding fragment of
the present invention may have, for example, a light chain variable region as set forth in SEQ
ID NO.:172.

[0299] The humanized antibody or antigen binding fragment of the present disclosure includes
(or further includes) for example, a heavy chain variable region which may comprise at least 90
consecutive amino acids of any of SEQ ID NOs.:183, 184, 185 or 173.

[0300] As used herein the term "at least 90 consecutive amino acids of SEQ ID NO.:183" also
includes the terms "at least 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105,
106, 107, 108, 109, 110, 111, 112, 113, 114, 115 or at least 116 consecutive amino acids". The
term "at least 90 consecutive amino acids of SEQ ID NO.:183" encompasses any possible
sequence of at least 90 consecutive amino acids found in SEQ ID NO.:183 and especially
those sequences which include the 3 CDRs of SEQ ID NO.:183, such as, for example a
sequence comprising amino acids 6 to 111, 1 to 106, 2 to 104, 5 to 106, 10 to 107 of SEQ ID
NO.:183 and so on.

[0301] As used herein the term "at least 90 consecutive amino acids of SEQ ID NO.:185" also
includes the terms "at least 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105,
106, 107, 108, 109, 110, 111, 112, 113, 114, 115 or at least 116 consecutive amino acids". The
term "at least 90 consecutive amino acids of SEQ ID NO.:185" encompasses any possible
sequence of at least 90 consecutive amino acids found in SEQ ID NO.:185 and especially
those sequences which include the 3 CDRs of SEQ ID NO.:185, such as, for example a
sequence comprising amino acids 3 to 107, 1 to 115, 1 to 110, 22 to 116, 20 to 115 of SEQ ID
NO.:185 and so on.

[0302] The terms "at least 90 consecutive amino acids of SEQ ID NO.:184" or "at least 90
consecutive amino acids of SEQ ID NO.:173" has a similar meaning.

[0303] In accordance with the present disclosure, the antibody or antigen binding fragment of
the present invention may have, for example, a heavy chain variable region as set forth in SEQ
ID NO.:173.

[0304] In accordance with the present disclosure the antibody or antigen binding fragment may
comprise, for example,

1. a) a light chain variable region which may comprise at least 90 consecutive amino acids
of SEQ ID NO.:180 and a heavy chain variable region which may comprise at least 90
consecutive amino acids of any of SEQ ID NO.:183, SEQ ID NO.:184, SEQ ID NO.:185
or SEQ ID NO.:173;

2. b) a light chain variable region which may comprise at least 90 consecutive amino acids
of SEQ ID NO.:181 and a heavy chain variable region which may comprise at least 90
consecutive amino acids of any of SEQ ID NO.:183, SEQ ID NO.:184, SEQ ID NO.:185
or SEQ ID NO.:173;
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3. ¢) a light chain variable region which may comprise amino acids at least 90 consecutive
amino acids of SEQ ID NO.:182 and a heavy chain variable region which may comprise
at least 90 consecutive amino acids of any of SEQ ID NO.:183, SEQ ID NO.:184, SEQ ID
NO.:185 or SEQ ID NO.:173 or,

4. d) a light chain variable region which may comprise at least 90 consecutive amino acids
of SEQ ID NO.:172 and a heavy chain variable region which may comprise at least 90
consecutive amino acids of any of SEQ ID NO.:183, SEQ ID NO.:184, SEQ ID NO.:185
or SEQ ID NO.:173.

[0305] In accordance with a more specific disclosure, the light chain variable region may have
at least 90 consecutive amino acids of SEQ ID NO.:172 and the heavy chain variable region
may have at least 90 consecutive amino acids of SEQ ID NO.:173.

[0306] In accordance with an even more specific disclosure, the light chain variable region may
be as set forth in SEQ ID NO.:172 and the heavy chain variable region may be as set forth in
SEQ ID NO.:173.

[0307] The antibody or antigen binding fragment of the present invention may have a light
chain variable region and/or heavy chain variable region in accordance with the invention as
described above and may further comprise amino acids of a constant region, such as, for
example, amino acids of a constant region of a human antibody.

[0308] In an exemplary embodiment, the antibody or antigen binding fragment of the present
invention may comprise, for example, a human IgG1 constant region.

[0309] In accordance with another exemplary embodiment of the invention, the antigen binding
fragment may be, for example, a scFv, a Fab, a Fab' or a (Fab').

Production of the antibodies in cells

[0310] The anti-KAAG1 antibodies that are disclosed herein can be made by a variety of
methods familiar to those skilled in the art, such as hybridoma methodology or by recombinant
DNA methods.

[0311] The anti-KAAG1 antibodies may be produced by the conventional hybridoma
technology, where a mouse is immunized with an antigen, spleen cells isolated and fused with
myeloma cells lacking HGPRT expression and hybrid cells selected by hypoxanthine,
aminopterin and thymine (HAT) containing media.

[0312] The anti-KAAG1 antibodies may be produced by recombinant DNA methods.
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[0313] In order to express the anti-KAAG1 antibodies, nucleotide sequences able to encode
any one of a light and heavy immunoglobulin chains described herein or any other may be
inserted into an expression vector, i.e., a vector that contains the elements for transcriptional
and translational control of the inserted coding sequence in a particular host. These elements
may include regulatory sequences, such as enhancers, constitutive and inducible promoters,
and &' and 3' un-translated regions. Methods that are well known to those skilled in the art may
be used to construct such expression vectors. These methods include in vitro recombinant
DNA techniques, synthetic techniques, and in vivo genetic recombination.

[0314] A variety of expression vector/host cell systems known to those of skill in the art may be
utilized to express a polypeptide or RNA derived from nucleotide sequences able to encode
any one of a light and heavy immunoglobulin chains described herein. These include, but are
not limited to, microorganisms such as bacteria transformed with recombinant bacteriophage,
plasmid, or cosmid DNA expression vectors; yeast transformed with yeast expression vectors;
insect cell systems infected with baculovirus vectors; plant cell systems transformed with viral
or bacterial expression vectors; or animal cell systems. For long-term production of
recombinant proteins in mammalian systems, stable expression in cell lines may be effected.
For example, nucleotide sequences able to encode any one of a light and heavy
immunoglobulin chains described herein may be transformed into cell lines using expression
vectors that may contain viral origins of replication and/or endogenous expression elements
and a selectable or visible marker gene on the same or on a separate vector. The invention is
not to be limited by the vector or host cell employed. In certain examples, the nucleotide
sequences able to encode any one of a light and heavy immunoglobulin chains described
herein may each be ligated into a separate expression vector and each chain expressed
separately. In another example, both the light and heavy chains able to encode any one of a
light and heavy immunoglobulin chains described herein may be ligated into a single
expression vector and expressed simultaneously.

[0315] Alternatively, RNA and/or polypeptide may be expressed from a vector comprising
nucleotide sequences able to encode any one of a light and heavy immunoglobulin chains
described herein using an in vitro transcription system or a coupled in vitro
transcription/translation system respectively.

[0316] In general, host cells that contain nucleotide sequences able to encode any one of a
light and heavy immunoglobulin chains described herein and/or that express a polypeptide
encoded by the nucleotide sequences able to encode any one of a light and heavy
immunoglobulin chains described herein, or a portion thereof, may be identified by a variety of
procedures known to those of skill in the art. These procedures include, but are not limited to,
DNA/DNA or DNA/RNA hybridizations, PCR amplification, and protein bioassay or
immunoassay techniques that include membrane, solution, or chip based technologies for the
detection and/or quantification of nucleic acid or amino acid sequences. Immunological
methods for detecting and measuring the expression of polypeptides using either specific
polyclonal or monoclonal antibodies are known in the art. Examples of such techniques include
enzyme-linked immunosorbent assays (ELISAs), radioimmunoassays (RIAs), and fluorescence
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activated cell sorting (FACS). Those of skill in the art may readily adapt these methodologies to
the present invention.

[0317] Host cells comprising nucleotide sequences able to encode any one of a light and
heavy immunoglobulin chains described herein may thus be cultured under conditions for the
transcription of the corresponding RNA (mRNA, siRNA, shRNA etc.) and/or the expression of
the polypeptide from cell culture. The polypeptide produced by a cell may be secreted or may
be retained intracellularly depending on the sequence and/or the vector used. In an exemplary
disclosure, expression vectors containing nucleotide sequences able to encode any one of a
light and heavy immunoglobulin chains described herein may be designed to contain signal
sequences that direct secretion of the polypeptide through a prokaryotic or eukaryotic cell
membrane.

[0318] Due to the inherent degeneracy of the genetic code, other DNA sequences that encode
the same, substantially the same or a functionally equivalent amino acid sequence may be
produced and used, for example, to express a polypeptide encoded by nucleotide sequences
able to encode any one of a light and heavy immunoglobulin chains described herein. The
nucleotide sequences disclosed herein may be engineered using methods generally known in
the art in order to alter the nucleotide sequences for a variety of purposes including, but not
limited to, modification of the cloning, processing, and/or expression of the gene product. DNA
shuffling by random fragmentation and PCR reassembly of gene fragments and synthetic
oligonucleotides may be used to engineer the nucleotide sequences. For example,
oligonucleotide-mediated site-directed mutagenesis may be used to introduce mutations that
create new restriction sites, alter glycosylation patterns, change codon preference, produce
splice variants, and so forth.

[0319] In addition, a host cell strain may be chosen for its ability to modulate expression of the
inserted sequences or to process the expressed polypeptide in the desired fashion. Such
modifications of the polypeptide include, but are not limited to, acetylation, carboxylation,
glycosylation, phosphorylation, lipidation, and acylation. In an exemplary embodiment, anti-
KAAG1 antibodies that contain particular glycosylation structures or patterns may be desired.
Post-translational processing, which cleaves a "prepro" form of the polypeptide, may also be
used to specify protein targeting, folding, and/or activity. Different host cells that have specific
cellular machinery and characteristic mechanisms for post-translational activities (e.g., CHO,
HelLa, MDCK, HEK293, and W138) are available commercially and from the American Type
Culture Collection (ATCC) and may be chosen to ensure the correct modification and
processing of the expressed polypeptide.

[0320] Those of skill in the art will readily appreciate that natural, modified, or recombinant
nucleic acid sequences may be ligated to a heterologous sequence resulting in translation of a
fusion polypeptide containing heterologous polypeptide moieties in any of the aforementioned
host systems. Such heterologous polypeptide moieties may facilitate purification of fusion
polypeptides using commercially available affinity matrices. Such moieties include, but are not
limited to, glutathione S-transferase (GST), maltose binding protein, thioredoxin, calmodulin
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binding peptide, 6-His (His), FLAG, c-myc, hemaglutinin (HA), and antibody epitopes such as
monoclonal antibody epitopes.

[0321] Also disclosed herein is a polynucleotide which may comprise a nucleotide sequence
encoding a fusion protein. The fusion protein may comprise a fusion partner (e.g., HA, Fc, etc.)
fused to the polypeptide (e.g., complete light chain, complete heavy chain, variable regions,
CDRs etc.) described herein.

[0322] Those of skill in the art will also readily recognize that the nucleic acid and polypeptide
sequences may be synthesized, in whole or in part, using chemical or enzymatic methods well
known in the art. For example, peptide synthesis may be performed using various solid-phase
techniques and machines such as the ABI 431A Peptide synthesizer (PE Biosystems) may be
used to automate synthesis. If desired, the amino acid sequence may be altered during
synthesis and/or combined with sequences from other proteins to produce a variant protein.

Antibody conjugates

[0323] The antibody or antigen binding fragment disclosed herein may be conjugated with a
detectable moiety (i.e., for detection or diagnostic purposes) or with a therapeutic moiety (for
therapeutic purposes). In accordance with the present invention the antibody or antigen
binding fragment is conjugated with a therapeutic moiety (for therapeutic purposes).

[0324] A ‘"detectable moiety" is a moiety detectable by spectroscopic, photochemical,
biochemical, immunochemical, chemical and/or other physical means. A detectable moiety
may be coupled either directly and/or indirectly (for example via a linkage, such as, without
limitation, a DOTA or NHS linkage) to antibodies and antigen binding fragments thereof of the
present invention using methods well known in the art. A wide variety of detectable moieties
may be used, with the choice depending on the sensitivity required, ease of conjugation,
stability requirements and available instrumentation. A suitable detectable moiety include, but

is not limited to, a fluorescent label, a radioactive label (for example, without limitation, 129,

In"™, Tc2, 131 and including positron emitting isotopes for PET scanner etc), a nuclear

magnetic resonance active label, a Iluminiscent label, a chemiluminescent label, a
chromophore label, an enzyme label (for example and without limitation horseradish
peroxidase, alkaline phosphatase, etc.), quantum dots and/or a nanoparticle. Detectable
moiety may cause and/or produce a detectable signal thereby allowing for a signal from the
detectable moiety to be detected.

[0325] In another exemplary embodiment of the invention, the antibody or antigen binding
fragment thereof may be coupled (modified) with a therapeutic moiety (e.g., drug, cytotoxic

moiety).

[0326] In an exemplary embodiment, the anti-KAAG1 antibodies and antigen binding
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fragments may comprise an inhibitor, a chemotherapeutic or cytotoxic agent. For example, the
antibody and antigen binding fragments may be conjugated to the chemotherapeutic or
cytotoxic agent. Such chemotherapeutic or cytotoxic agents include, but are not limited to,
Yttrium-90, Scandium-47, Rhenium-186, lodine-131, lodine-125, and many others recognized

by those skilled in the art (e.g., lutetium (e.g., Lu'’?), bismuth (e.g., Bi213), copper (e.g., Cu®")).
In other instances, the chemotherapeutic or cytotoxic agent may comprise, without limitation,
5-fluorouracil, adriamycin, irinotecan, platinum-based compounds such as cisplatin and anti-
tubulin or anti-mitotic compounds such as, taxanes, doxorubicin and cyclophosphamide,
pseudomonas endotoxin, ricin and other toxins. Suitable antibody drug conjugates are selected
amongst those having an ICsy in the range of 0.001nM to 150nM, 0.001nM to 100nM,

0.001nM to 50nM, 0.001nM to 20nM or 0.001nM to 10nM (inclusively). The cytotoxic drug
used for conjugation is thus selected on the basis of these criteria.

[0327] Alternatively, in order to carry out the therapeutic uses of the present invention and as
known in the art, the antibody or antigen binding fragment of the present invention
(conjugated) may be used in combination with a second molecule (e.g., a secondary antibody,
etc.) which is able to specifically bind to the antibody or antigen binding fragment of the present
invention and which may carry a desirable detectable, diagnostic or therapeutic moiety.

Pharmaceutical compositions of the antibodies and their use

[0328] Pharmaceutical compositions of the anti-KAAG1 antibodies or antigen binding
fragments (conjugated or not) are also disclosed herein. The pharmaceutical composition may
comprise an anti-KAAG1 antibody or an antigen binding fragment and may also contain a
pharmaceutically acceptable carrier.

[0329] Other disclosures relate to a composition which may comprise the antibody or antigen
binding fragment described herein and a carrier.

[0330] The present disclosure also relates to a pharmaceutical composition which may
comprise the antibody or antigen binding fragment described herein and a pharmaceutically
acceptable carrier.

[0331] In addition to the active ingredients, a pharmaceutical composition may contain
pharmaceutically acceptable carriers comprising water, PBS, salt solutions, gelatins, oils,
alcohols, and other excipients and auxiliaries that facilitate processing of the active compounds
into preparations that may be used pharmaceutically. In other instances, such preparations
may be sterilized.

[0332] As used herein, "pharmaceutical composition" means therapeutically effective amounts
of the agent together with pharmaceutically acceptable diluents, preservatives, solubilizers,
emulsifiers, adjuvant and/or carriers. A "therapeutically effective amount" as used herein refers
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to that amount which provides a therapeutic effect for a given condition and administration
regimen. Such compositions are liquids or lyophilized or otherwise dried formulations and
include diluents of various buffer content (e.g., Tris-HCI., acetate, phosphate), pH and ionic
strength, additives such as albumin or gelatin to prevent absorption to surfaces, detergents
(e.g., Tween 20, Tween 80, Pluronic F68, bile acid salts). Solubilizing agents (e.g., glycerol,
polyethylene glycerol), anti-oxidants (e.g., ascorbic acid, sodium metabisulfite), preservatives
(e.g., thimerosal, benzyl alcohol, parabens), bulking substances or tonicity modifiers (e.g.,
lactose, mannitol), covalent attachment of polymers such as polyethylene glycol to the protein,
complexation with metal ions, or incorporation of the material into or onto particulate
preparations of polymeric compounds such as polylactic acid, polyglycolic acid, hydrogels, etc,
or onto liposomes, microemulsions, micelles, unilamellar or multilamellar vesicles, erythrocyte
ghosts, or spheroplasts. Such compositions will influence the physical state, solubility, stability,
rate of in vivo release, and rate of in vivo clearance. Controlled or sustained release
compositions include formulation in lipophilic depots (e.g., fatty acids, waxes, oils). Also
disclosed are particulate compositions coated with polymers (e.g., poloxamers or
poloxamines). Other disclosed compositions incorporate particulate forms protective coatings,
protease inhibitors or permeation enhancers for various routes of administration, including
parenteral,

pulmonary, nasal, oral, vaginal, rectal routes. In one example the pharmaceutical composition
is administered parenterally, paracancerally, transmucosally, transdermally, intramuscularly,
intravenously, intradermally, subcutaneously, intraperitonealy, intraventricularly, intracranially
and intratumorally.

[0333] Further, as used herein "pharmaceutically acceptable carrier" or "pharmaceutical
carrier" are known in the art and include, but are not limited to, 0.01-0.1 M or 0.05 M
phosphate buffer or 0.8 % saline. Additionally, such pharmaceutically acceptable carriers may
be aqueous or non-aqueous solutions, suspensions, and emulsions. Examples of non-aqueous
solvents are propylene glycol, polyethylene glycol, vegetable oils such as olive oil, and
injectable organic esters such as ethyl oleate. Aqueous carriers include water,
alcoholic/aqueous solutions, emulsions or suspensions, including saline and buffered media.
Parenteral vehicles include sodium chloride solution, Ringer's dextrose, dextrose and sodium
chloride, lactated Ringer's orfixed oils. Intravenous vehicles include fluid and nutrient
replenishers, electrolyte replenishers such as those based on Ringer's dextrose, and the like.
Preservatives and other additives may also be present, such as, for example, antimicrobials,
antioxidants, collating agents, inert gases and the like.

[0334] For any compound, the therapeutically effective dose may be estimated initially either in
cell culture assays or in animal models such as mice, rats, rabbits, dogs, or pigs. An animal
model may also be used to determine the concentration range and route of administration.
Such information may then be used to determine useful doses and routes for administration in
humans. These techniques are well known to one skilled in the art and a therapeutically
effective dose refers to that amount of active ingredient that ameliorates the symptoms or
condition. Therapeutic efficacy and toxicity may be determined by standard pharmaceutical
procedures in cell cultures or with experimental animals, such as by calculating and contrasting
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the EDsq (the dose therapeutically effective in 50% of the population) and LDsg (the dose lethal

to 50% of the population) statistics. Any of the therapeutic compositions described above may
be applied to any subject in need of such therapy, including, but not limited to, mammals such
as dogs, cats, cows, horses, rabbits, monkeys, and humans.

[0335] The pharmaceutical compositions utilized in this invention may be administered by any
number of routes including, but not limited to, oral, intravenous, intramuscular, intra-arterial,
intramedullary, intrathecal, intraventricular, transdermal, subcutaneous, intraperitoneal,
intranasal, enteral, topical, sublingual, or rectal means.

Methods of use

[0336] The term "treatment" for purposes of this disclosure refers to both therapeutic
treatment and prophylactic or preventative measures, wherein the object is to prevent or slow
down (lessen) the targeted pathologic condition or disorder. Those in need of treatment
include those already having the disorder as well as those prone to have the disorder or those
in whom the disorder is to be prevented.

[0337] The present disclosure provides a method of treating an individual having or suspected
of having breast cancer with an antibody or antigen binding fragment which is capable of
specific binding to KAAG1.

[0338] In accordance with the present invention, the individual may have a breast cancer that
is negative for the estrogen receptor expression, the progesterone receptor expression and/or
Her2 expression (or overexpression).

[0339] Also in accordance with the present invention, the individual may have a breast cancer
that has low expression for at least one of estrogen receptor, progesterone receptor and/or
Her2.

[0340] For example, the tumor may be negative for (or have low expression of) both estrogen
receptor expression and progesterone receptor expression.

[0341] In accordance with the present invention, the individual may have a breast cancer that
is characterized as being triple-negative. The breast cancer may be basal-like.

[0342] Also disclosed herein is the use of the isolated antibody or antigen binding fragment
described herein in the treatment or diagnosis of breast cancer characterized by a lack of
estrogen receptor expression, progesterone receptor expression and/or Her2 overexpression
or by low expression of at least one of these three markers.

[0343] In accordance with the present invention, the therapeutic use may comprise, for
example, administering an antibody or antigen binding fragment which is capable of specific
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binding to KAAG1 in accordance with the invention to an individual in need. The individual in
need is preferentially selected on the basis of a lack of ER expression, PgR expression and/or
by the absence of HER2 protein over-expression. Clinical testing for these markers is usually
performed using histopathologic methods (immunohistochemistry, FISH, etc.) and/or by gene
expression studies (see for example Dent et al, 2007, Bernstein and Lacey, 2011). The
individual in need may thus be an individual who has received a diagnosis of triple-negative
breast cancer. The cancer may be basal-like breast cancer.

[0344] The present invention thus particularly relates to the therapeutic treatment of individual
having triple-negative breast cancer with an anti-KAAG1 antibody. The cancer may be basal-
like cancer.

[0345] Suitable antibodies or antigen binding fragments include those that are capable of
specific binding to KAAG1 at the surface of tumor cells. Such antibodies may preferentially bind
an epitope included within amino acids 30 to 84 of KAAG1 inclusively (e.g., within amino acids
36 to 60 (inclusively) or within amino acids 61 to 84 (inclusively) of KAAG1).

[0346] Suitable antibodies may be those which mediate antibody-dependent cell cytotoxicity
and those that are conjugated with a therapeutic moiety.

[0347] In accordance with the present invention, the antibody may be, for example, a
monoclonal antibody, a chimeric antibody or a humanized antibody or an antigen binding
fragment thereof.

[0348] The therapeutic use of the present invention may include administering the antibody or
antigen binding fragment in combination with an inhibitor, a chemotherapeutic or a cytotoxic
agent.

[0349] Other methods of treatment disclosed herein include administering other types of
KAAGH1 inhibitors such as antisense-based therapeutics (SiRNA, antisenses, ribozymes, etc.).

[0350] Disclosed herein is a method of treating triple-negative breast cancer or basal-like
breast cancer by administering an inhibitor of KAAG1 activity or expression to an individual in
need.

[0351] The inhibitor may comprise a nucleotide sequence complementary to SEQ ID NO.:1 or
to a fragment thereof. More particularly, the inhibitor may comprise a nucleotide sequence
complementary to nucleotides 738 to 992 (inclusively) of SEQ ID NO.:1 or to a fragment
thereof. For example, the inhibitor may include at least 10 consecutive nucleotides (at least 15,
at least 20) which are complementary to SEQ ID NO.:1 or to nucleotides 738 to 992
(inclusively) of SEQ ID NO.:1.

[0352] In certain instances, the anti-KAAG1 antibodies and fragments may interact with cancer
cells that express KAAG1 and induce an immunological reaction by mediating ADCC. In other
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instances, the anti-KAAG1 antibodies and fragments may block the interaction of KAAG1 with
its protein partners.

[0353] In certain instances, the anti-KAAG1 antibodies and antigen binding fragments thereof
may be administered concurrently with other treatments given for the same condition
(inhibitors, chemotherapeutics or cytotoxic agents). As such, the antibodies may be
administered with a PARP1 inhibitor, a EGFR inhibitor, anti-mitotics (eg., taxanes), platinum-
based agents (eg., cisplatin), DNA damaging agents (eg. Doxorubicin) and other anti-cancer
therapies that are known to those skilled in the art. In other instances, the anti-KAAG1
antibodies and antigen binding fragments thereof may be administered with other therapeutic
antibodies. These include, but are not limited to, antibodies that target EGFR, CD-20, and
Her2.

[0354] Disclosed herein is a method for inhibiting the growth of KAAG1-expressing cell that are
estrogen receptor-negative (ER-), progesterone receptor negative (PgR-) and/or that lacks
Her2 overexpression (Her2-), the method may comprise contacting the cell with an effective
amount of the antibody or antigen binding fragment described herein.

[0355] Also disclosed herein is a method of treating cancer or inhibiting the growth of a KAAG1
expressing cells that are estrogen receptor-negative (ER-), progesterone receptor negative
(PgR-) and/or that lacks Her2 overexpression (Her2-), in a mammal, the method may comprise
administering the antibody or antigen binding fragment described herein to a mammal in need.

[0356] The present disclosure provides method of treatment, diagnostic methods and method
of detection using the antibody or antigen binding fragment disclosed herein and the use of
these antibodies or antigen binding fragment in the manufacture of a pharmaceutical
composition or drug for such purposes.

[0357] Method of treatment disclosed herein includes administering an antibody or antigen
binding fragment described herein to a mammal in need, and especially to a patient having or
susceptible of having a cancer characterized as being estrogen receptor-negative (ER-),
progesterone receptor negative (PgR-) and/or that lacks Her2 overexpression (Her2-),

[0358] Also disclosed herein are methods for reducing tumor spread, tumor invasion, tumor
formation or for inducing tumor lysis, which may comprise administering an isolated antibody or
antigen binding fragment to a mammal in need.

[0359] Disclosed herein is the use of the isolated antibody or antigen binding fragment
described herein in the (manufacture of a pharmaceutical composition for) treatment of cancer,
reduction of tumor spread, tumor invasion, tumor formation or for inducing tumor lysis of
KAAG1-expressing tumor cells that are estrogen receptor-negative (ER-), progesterone
receptor negative (PgR-) and/or that lacks Her2 overexpression (Her2-).

[0360] The antibody or antigen binding fragment may more particularly be applicable for
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malignant tumor including, for example, a malignant tumor having the ability to metastasize
and/or tumor cells characterized by anchorage-independent growth. The antibody or antigen
binding fragment disclosed herein may also be used in the diagnosis of cancer. The diagnosis
of cancer may be performed in vivo by administering the antibody or antigen binding fragment
disclosed herein to a mammal having or suspected of having a cancer. The diagnosis may also
be performed ex vivo by contacting a sample obtained from the mammal with the antibody or
antigen binding fragment and determining the presence or absence of cells (tumor cells)
expressing KAAG1 or a KAAG1 variant.

[0361] Also disclosed is a method of detecting cancer or detecting a KAAG1 expressing cells
that are estrogen receptor-negative (ER-), progesterone receptor negative (PgR-) and/or that
lacks Her2 overexpression (Her2-), in a mammal, the method may comprise administering the
antibody or antigen binding fragment described herein to a mammal in need.

[0362] Also disclosed is a method for detecting a cell expressing KAAG1 or a KAAG1 variant,
the method may comprise contacting the cell with an antibody or antigen binding fragment
described herein and detecting a complex formed by the antibody and the KAAG1-or KAAG1
variant-expressing cell. Exemplary embodiments of antibodies or antigen binding fragments
used in detection methods are those which are capable of binding to the extracellular region of
KAAGH1.

[0363] Other exemplary embodiments of antibodies or antigen binding fragments used in
detection methods are those which bind to KAAG1 or KAAG1 variant expressed at the surface
of tumor cells that are estrogen receptor-negative (ER-), progesterone receptor negative
(PgR-) and/or that lacks Her2 overexpression (Her2-).

[0364] Also disclosed is a method for detecting KAAG1 (SEQ ID NO.:2), a KAAG1 variant
having at least 80% sequence identity with SEQ ID NO.:2 or a secreted form of circulating form
of KAAG1 or KAAG1 variant, the method may comprise contacting a cell expressing KAAG1 or
the KAAG1 variant or a sample (biopsy, serum, plasma, urine etc.) comprising or suspected of
comprising KAAG1 or the KAAG1 variant with the antibody or antigen binding fragments
described herein and measuring binding. The sample may originate from a mammal (e.g., a
human) which may have cancer (e.g., breast cancer that is characterized as being estrogen
receptor-negative (ER-), progesterone receptor negative (PgR-) and/or that lacks Her2
overexpression (Her2-), such as basal-like breast cancer or triple-negative breast cancer) or
may be suspected of having cancer. The sample may be a tissue sample obtained from the
mammal or a cell culture supernatant.

[0365] The sample may be a serum sample, a plasma sample, a blood sample or ascitic fluid
obtained from the mammal. The antibody or antigen binding fragment described herein may
advantageously detect a secreted or circulating form (circulating in blood) of KAAG1.

[0366] The method may comprise quantifying the complex formed by the antibody or antigen
binding fragment bound to KAAG1 or to the KAAG1 variant.
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[0367] The binding of an antibody to an antigen will cause an increase in the expected
molecular weight of the antigen. A physical change therefore occurs upon specific binding of
the antibody or antigen binding fragment and the antigen.

[0368] Such changes may be detected using, for example, electrophoresis followed by
Western blot and coloration of the gel or blot, mass spectrometry, HPLC coupled with a
computer or else. Apparatus capable of computing a shift in molecular weight are known in the
art and include for example, Phosphorimager™.

[0369] When the antibody comprises for example a detectable label, the antigen-antibody
complex may be detected by the fluorescence emitted by the label, radiation emission of the
label, enzymatic activity of a label provided with its substrate or else.

[0370] Detection and/or measurement of binding between an antibody or antigen binding
fragment and an antigen may be performed by various methods known in the art. Binding
between an antibody or antigen binding fragment and an antigen may be monitored with an
apparatus capable of detecting the signal emitted by the detectable label (radiation emission,
fluorescence, color change etc.). Such apparatus provides data which indicates that binding as
occurred and may also provide indication as to the amount of antibody bound to the antigen.
The apparatus (usually coupled with a computer) may also be capable of calculating the
difference between a background signal (e.g., signal obtained in the absence of antigen-
antibody binding) or background noise and the signal obtained upon specific antibody-antigen
binding. Such apparatuses may thus provide the user with indications and conclusions as to
whether the antigen has been detected or not.

[0371] Also disclosed are kits which may include one or more container containing one or
more antibodies or antigen binding fragments described herein.

Nucleic acids. vectors and cells

[0372] Antibodies are usually made in cells allowing expression of the light chain and heavy
chain expressed from a vector(s) comprising a nucleic acid sequence encoding the light chain
and/or heavy chain.

[0373] Disclosed herein are nucleic acids capable of encoding any of the CDRs, light chain
variable regions, heavy chain variable regions, light chains, heavy chains described herein.

[0374] Disclosed herein is a nucleic acid encoding a light chain variable region and/or a heavy
chain variable region of an antibody which is capable of specific binding to KAAG1.

[0375] Exemplary nucleic acids include a nucleic acid selected from the group consisting of a
nucleic acid having at least 70% sequence identity (i.e., at least 75%, at least 80% sequence
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identity) with any one of SEQ ID NOs.:3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 45 and 47,
fragments (e.g., of at least 10, at least 15, at least 20 consecutive nucleotides) and
complement thereof.

[0376] In accordance with the present disclosure, the nucleic acid may especially encode a
light chain variable region and/or heavy chain variable region of an antibody which may be
capable of inducing killing (elimination, destruction, lysis) of KAAG1- or KAAG1 variant-
expressing tumor cells.

[0377] In accordance with the present disclosure, the nucleic acid may especially encode a
light chain variable region and/or heavy chain variable region of an antibody which may be
capable of reducing spreading of KAAG1- or KAAG1 variant-expressing tumor cells.

[0378] In accordance with the present disclosure, the nucleic acid may particularly encode a
light chain variable region and/or heavy chain variable region of an antibody which may be
capable of decreasing or impairing formation of KAAG1- or KAAG1 variant-expressing tumors.

[0379] Exemplary nucleic acids include nucleic acids encoding a light chain variable region
comprising:

1. a. a CDRL1 sequence selected from the group consisting of SEQ ID NO.:72 and SEQ ID
NO.:73;

2. b. a CDRL2 sequence selected from the group consisting of SEQ ID NO.:74, SEQ ID
NO.: 75 and SEQ ID NO.:76, or;

3. c. a CDRL3 sequence selected from the group consisting of SEQ ID NO.:77, SEQ ID
NO.:78 and SEQ ID NO.:79.

[0380] In accordance with the present disclosure, the nucleic acid may encode a light chain
variable region which may comprise at least two CDRs of a CDRL1, a CDRL2 or a CDRL3.

[0381] Also in accordance with the present disclosure, the nucleic acid may encode a light
chain variable region which may comprise one CDRL1, one CDRL2 and one CDRL3.

[0382] The present disclosure also relates to a nucleic acid encoding a heavy chain variable
region comprising:

1. a. a CDRH1 sequence comprising SEQ ID NO.:80;

2. b. a CDRH2 sequence selected from the group consisting of SEQ ID NO.:81, SEQ ID
NO.:82, SEQ ID NO.:83, SEQ ID NO.:84 and SEQ ID NO.:85, or;

3. c. a CDRH3 sequence selected from the group consisting of SEQ ID NO.:86, SEQ ID
NO.:87 and SEQ ID NO.:88.
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[0383] In accordance with the present disclosure, the nucleic acid may encode a heavy chain
variable region which may comprise at least two CDRs of a CDRH1, a CDRH2 or a CDRH3.

[0384] In accordance with the present disclosure, the nucleic acid may encode a heavy chain
variable region which may comprise one CDRH1, one CDRH2 and one CDRH3.

[0385] Also encompassed by the present disclosure are nucleic acids encoding antibody
variants having at least one conservative amino acid substitution.

[0386] In accordance with the present disclosure, the nucleic acid may encode a CDR
comprising at least one conservative amino acid substitution.

[0387] In accordance with the present disclosure, the nucleic acid may encode a CDR
comprising at least one conservative amino acid substitution in at least two of the CDRs.

[0388] In accordance with the present disclosure, the nucleic acid may encode a CDR
comprising at least one conservative amino acid substitution in the 3 CDRs.

[0389] In accordance with the present disclosure, the nucleic acid may encode a CDR
comprising at least two conservative amino acid substitutions in at least one of the CDRs.

[0390] In accordance with the present disclosure, the nucleic acid may encode a CDR
comprising at least two conservative amino acid substitutions in at least two of the CDRs.

[0391] In accordance with the present disclosure, the nucleic acid may encode a CDR
comprising at least two conservative amino acid substitutions in the 3 CDRs.

[0392] Disclosed herein is a nucleic acid encoding a light chain variable region having at least
70%, 75%, 80% sequence identity with a sequence selected from the group consisting of SEQ
ID NO.:16, SEQ ID NO.:20, SEQ ID NO.:24, SEQ ID NO.:103, SEQ ID NO.:104, SEQ ID
NO.:105, SEQ ID NO.:106, SEQ ID NO.:107, SEQ ID NO.:108, SEQ ID NO.:109, SEQ ID
NO0.:110, SEQ ID NO.:111, SEQ ID NO.:112, SEQ ID NO.:113, SEQ ID NO.:114, SEQ ID
NO.:115, SEQ ID NO.:116, SEQ ID NO.:117, SEQ ID NO.:118, SEQ ID NO.:119, SEQ ID
NO.:120, SEQ ID NO.:121, SEQ ID NO.:122, SEQ ID NO.:123, SEQ ID NO.:124 and SEQ ID
NO.:125.

[0393] Also disclosed herein is a nucleic acid encoding a heavy chain variable region having at
least 70%. 75%, 80% sequence identity to a sequence selected from the group consisting of
SEQ ID NO.:18, SEQ ID NO.:22, SEQ ID NO.:26, SEQ ID NO.:126, SEQ ID NO.:127, SEQ ID
NO.:128, SEQ ID NO.:129, SEQ ID NO.:130, SEQ ID NO.:131, SEQ ID NO.:132, SEQ ID
NO.:133, SEQ ID NO.:134, SEQ ID NO.:135, SEQ ID NO.:136, SEQ ID NO.:137, SEQ ID
NO.:138, SEQ ID NO.:139, SEQ ID NO.:140, SEQ ID NO.:141, SEQ ID NO.:142, SEQ ID
NO.:143, SEQ ID NO.:144, SEQ ID NO.:145, SEQ ID NO.:146 and SEQ ID NO.:147.
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[0394] Also disclosed herein is a vector comprising the nucleic acids described herein.
[0395] In accordance with the present disclosure, the vector may be an expression vector.

[0396] Vector that contains the elements for transcriptional and translational control of the
inserted coding sequence in a particular host are known in the art. These elements may
include regulatory sequences, such as enhancers, constitutive and inducible promoters, and 5'
and 3' un-translated regions. Methods that are well known to those skilled in the art may be
used to construct such expression vectors. These methods include in vitro recombinant DNA
techniques, synthetic techniques, and in vivo genetic recombination.

[0397] Disclosed herein is an isolated cell that may comprise the nucleic acid described herein.
[0398] The isolated cell may comprise a nucleic acid encoding a light chain variable region and
a nucleic acid encoding a heavy chain variable region either on separate vectors or on the
same vector. The isolated cell may also comprise a nucleic acid encoding a light chain and a

nucleic acid encoding a heavy chain either on separate vectors or on the same vector.

[0399] In accordance with the present disclosure, the cell may be capable of expressing,
assembling and/or secreting an antibody or antigen binding fragment thereof.

[0400] Also disclosed herein is a cell which may comprise and/or may express the antibody
described herein.

[0401] In accordance with the present disclosure, the cell may comprise a nucleic acid
encoding a light chain variable region and a nucleic acid encoding a heavy chain variable

region.

[0402] The cell may be capable of expressing, assembling and/or secreting an antibody or
antigen binding fragment thereof.

[0403] The examples below are presented to further outline details of the present invention.

EXAMPLES

Example 1

[0404] This example discloses the methods used to convert the Fabs into full IgG1 chimeric
monoclonal antibodies.

[0405] Aside from the possibility of conducting interaction studies between the Fab



DK/EP 2802351 T3

monoclonals and the KAAG1 protein, the use of Fabs may be limited with respect to
conducting meaningful in vitro and in vivo studies to validate the biological function of the
antigen. Thus, it was necessary to transfer the light and heavy chain variable regions
contained in the Fabs to full antibody scaffolds, to generate mouse-human chimeric IgG1s.
The expression vectors for both the light and heavy immunoglobulin chains were constructed
such that i) the original bacterial signal peptide sequences upstream of the Fab expression
vectors were replaced by mammalian signal peptides and ii) the light and heavy chain constant
regions in the mouse antibodies were replaced with human constant regions. The methods to
accomplish this transfer utilized standard molecular biology techniques that are familiar to
those skilled in the art.

[0406] Light chain expression vector- an existing mammalian expression plasmid, called
pTTVH8G (Durocher et al., 2002), designed to be used in the 293E transient transfection
system was modified to accommodate the mouse light chain variable region. The resulting
mouse-human chimeric light chain contained a mouse variable region followed by the human
kappa constant domain. The cDNA sequence encoding the human kappa constant domain
was amplified by PCR with primers OGS1773 and OGS1774 (SEQ ID NOS:55 and 56,
respectively). The nucleotide sequence and the corresponding amino acid sequence for the
human kappa constant region are shown in SEQ ID NOS: 57 and 58, respectively. The
resulting 321 base pair PCR product was ligated into pTTVH8G immediately downstream of
the signal peptide sequence of human VEGF A (NM_003376). This cloning step also
positioned unique restriction endonuclease sites that permitted the precise positioning of the
cDNAs encoding the mouse light chain variable regions. The sequence of the final expression
plasmid, called pTTVK1, is shown in SEQ ID NO.:59. Based on the sequences disclosed in
Table 2, PCR primers specific for the light chain variable regions of antibodies 3D3, 3G10, 3C4
and 3A4 (SEQ ID NOS:15, 19, 23 and 47, respectively) were designed that incorporated, at
their 5'-end, a sequence identical to the last 20 base pairs of the VEGF A signal peptide. The
sequences of these primers are shown in SEQ ID NOS:60, 61, 62 and 213. The same reverse
primer was used to amplify all three light chain variable regions of 3D3, 3G10 and 3C4 since
the extreme 3'-ends were identical. This primer (SEQ ID NO.:63) incorporated, at its 3'-end, a
sequence identical to the first 20 base pairs of the human kappa constant domain. Primer SE
ID NO.:214 was used to amplify the 3A4 light chain variable region. Both the PCR fragments
and the digested pTTVK1 were treated with the 3' - 5' exonuclease activity of T4 DNA
polymerase resulting in complimentary ends that were joined by annealing. The annealing
reactions were transformed into competent E. coli and the expression plasmids were verified
by sequencing to ensure that the mouse light chain variable regions were properly inserted into
the pTTVK1 expression vector. Those skilled in the art will readily recognize that the method
used for construction of the light chain expression plasmids applies to all anti-KAAG1
antibodies contained in the original Fab library.

[0407] Heavy chain expression vector - the expression vector that produced the heavy chain
immunoglobulins was designed in a similar manner to the pTTVK1 described above for
production of the light chain immunoglobulins. Plasmid pYD11 (Durocher et al., 2002), which
contains the human IgGK signal peptide sequence as well as the CH2 and CH3 regions of the
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human Fc domain of IgG1, was modified by ligating the cDNA sequence encoding the human
constant CH1 region. PCR primers OGS1769 and OGS1770 (SEQ ID NOS:64 and 65),
designed to contain unique restriction endonuclease sites, were used to amplify the human
IgG1 CH1 region containing the nucleotide sequence and corresponding amino acid sequence
shown in SEQ ID NOS:66 and 67. Following ligation of the 309 base pair fragment of human
CH1 immediately downstream of the IgGK signal peptide sequence, the modified plasmid (SEQ
ID NO.:68) was designated pYD15. When a selected heavy chain variable region is ligated into
this vector, the resulting plasmid encodes a full IgG1 heavy chain immunoglobulin with human
constant regions. Based on the sequences disclosed in Table 2, PCR primers specific for the
heavy chain variable regions of antibodies 3D3, 3G10, 3C4 and 3A4 (SEQ ID NOS:17, 21, 25
and 45, respectively) were designed that incorporated, at their 5'-end, a sequence identical to
the last 20 base pairs of the IgGK signal peptide. The sequences of these primers are shown
in SEQ ID NOS:69 (3D3 and 3G10 have the same 5'-end sequence), SEQ ID NO.: 70 or SEQ
ID NO.:215 for 3A4. The same reverse primer was used to amplify all three heavy chain
variable regions of 3D3, 3C4 and 3G10 since the extreme 3'-ends were identical. This primer
(SEQ ID NO.:71) incorporated, at its 3'-end, a sequence identical to the first 20 base pairs of
the human CH1 constant domain. For the 3A4 heavy chain variable region, SEQ ID NO.:216
was used. Both the PCR fragments and the digested pYD15 were treated with the 3' - 5'
exonuclease activity of T4 DNA polymerase resulting in complimentary ends that were joined
by annealing. The annealing reactions were transformed into competent E. coli and the
expression plasmids were verified by sequencing to ensure that the mouse heavy chain
variable regions were properly inserted into the pYD15 expression vector. Those skilled in the
art will readily recognize that the method used for construction of the heavy chain expression
plasmids applies to all anti-KAAG1 antibodies contained in the original Fab library.

[0408] Expression of human IgG1s in 293E cells - The expression vectors prepared above that
encoded the light and heavy chain immunoglobulins were expressed in 293E cells using the
transient transfection system (Durocher et al.,, 2002). Other methods of transient or stable
expression may be used. The ratio of light to heavy chain was optimized in order to achieve
the most yield of antibody in the tissue culture medium and it was found to be 9:1 (L:H). The
ability of the anti-KAAG1 antibodies (monoclonal, chimeric or humanized) to bind to
recombinant Fc-KAAG1 was measured by ELISA and compared with the original mouse Fabs.

[0409] The scheme used to convert other Fabs into a complete I1gG (including the 3A4) and for
expression of the antibodies is described in more details in international application No.
PCT/CA2012/000296, the entire content of which is incorporated herein by reference.

Example 2

Humanization of the 3A4 mouse monoclonal antibody
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[0410] International patents No. PCT/CA2009/001586, PCT/CA2010/001795 and No.
PCT/CA2012/000296, described exemplary methodology used to generate the humanized light
chain and heavy chain variable regions.

[0411] Humanization of the 3A4 antibody light chain variable region involved 11 mutations to its
proposed humanized framework for 100% framework humanization. Humanization of the 3A4
antibody heavy chain variable region involved 23 mutations to its proposed humanized
framework for 100% framework humanization. These 100% humanized variable region
sequences are labelled Lvh1 and Hvh1, respectively (SEQ ID NOs:189 and 194). Additional
humanized sequences were also designed in which several residues from the 3A4 mouse
sequences were retained based on careful structural and comparative sequence analyses that
indicate a high probability of altering antigen-binding affinity if mutations are to be introduced at
these positions. These sequences of the variable regions are labelled Lvh2, Hvh2, Hvh3 and
Hvh4 (SEQ ID NOs: 190, 195, 196 and 197).

[0412] The two humanized light chain variants (including the constant region) are identified
herein as Lh1 (SEQ ID NO.: 199) and Lh2 (SEQ ID NO.:200). The four humanized heavy chain
variants (including the constant region are identified herein as Hh1 (SEQ ID NO.:202), Hh2
(SEQ ID NO.:203), Hh3 (SEQ ID NO.:204) and Hh4 (SEQ ID NO.:205). The two humanized
light chain and 4 humanized heavy chain can be assembled into 8 humanized antibodies
(Lh1Hh1, Lh1HKh2, Lh1Hh3, Lh1Hh4, Lh2Hh1, Lh2Hh2, Lh2Hh3, and Lh2Hh4).

[0413] In the case of 3A4 light-chain humanized sequence Lvh2 (SEQ ID NO:190), framework
residues Val-L2 and Lys-L45 were retained from the mouse sequence since residue L2 is
semi-buried, contacts both CDR-L1 and CDR-L3, and has antigen-contacting propensity, while
residue L45 approaches the heavy-chain. We note that both these murine residues may occur
in human frameworks. In the case of 3A4 heavy-chain humanized sequence Hvh2 (SEQ ID
NO:195), framework residues lle-H2 and Lys-L73 were retained from the mouse sequence
since residue H2 is semi-buried, contacts both CDR-H1 and CDR-H3, and has antigen-
contacting propensity, while residue H73 belongs to the Vernier zone supporting CDR-H2, and
both these murine residues may occur in human frameworks. In the case of 3A4 heavy-chain
humanized sequence Hvh3 (SEQ ID NO:196), lle-H2 and Lys-L73 back-mutations were
retained and in addition to these, framework residues lle-H48, Ala-H67, Leu-H69 and Val-H71
were retained from the mouse sequence since all these additional murine residues are buried
residues and belong to the Vernier zone supporting CDR-H2, and also murine residue H71
may occur in human frameworks. In the case of 3A4 heavy-chain humanized sequence Hvh4
(SEQ ID NO:197), all 6 back-mutations of the Hvh3 humanized variant were included plus
additional two mouse framework residues Lys-H38 and Lys-H66 since they represent semi-
buried residues close to CDR-H2. The resulting amino acid sequences of the murine and
humanized chains are listed in Table 1. The alignment of the murine and humanized light chain
variable regions is shown in Figure 1a and the alignment of the murine and humanized heavy
chain variable regions is shown in Figure 1b.

[0414] Figure 2a and 2b is an alignment of the murine light chain variable region with the
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100% humanized light chain variable region and the murine heavy chain variable region with
the 100% humanized heavy chain variable region respectively. This figure illustrates the amino
acids that are preserved and those that have been chosen for substitution.

Example 3.

Assembly and expression of 3A4 humanized variant antibodies

[0415] The purpose of these investigations is to determine the kinetics parameters of anti-
clusterin antibodies. In particular, to determine whether the humanization of the 3A4 anti-
KAAG1 monoclonal antibody affects the kinetics parameters of its binding to human KAAG1. To
this end, a kinetic analysis method was developed using the ProteOn XPR36 instrument from
BioRad. Human KAAG1 was immobilized on a sensor chip. Full length antibodies or Fab
fragments were injected and allowed to interact with the immobilized KAAG1.

Construction of plasmid encoding the chimeric (murine) heavy and light chains of 3A4

[0416] The heavy and light chains of the chimeric antibody were amplified by PCR from the
original murine immunoglobulin chains using the following oligonucleotide primer pairs: heavy
chain, 5'-oligo encoded by SEQ ID NO: 206 and 3'-oligo encoded by SEQ ID NO:207; light
chain, 5'-oligo encoded by SEQ ID NO: 208 and 3'-oligo encoded by SEQ ID NO:209. The
resulting PCR products were digested by Hind Ill and cloned into pK-CR5 (SEQ ID NO:210)
previously digested with Hind Il

Construction of plasmids encoding the humanized heavy chain 3A4 variants 1, 2, 3 and
4

[0417] The fragments coding for the humanized heavy chain region of the antibody 3A4 (Hh1,
Hh2, Hh3 and Hh4) were ordered from GenScript (Piscataway, USA). The DNA fragments
including the kozak and stop codon sequences were digested with Hindlll and cloned into the
Hindlll site of plasmid pK-CR5 previously dephosphorylated with calf intestinal phosphatase
(NEB) to prevent recircularization. Figure 3a shows the map of the plasmid pK-CR5-3A4-HC-
variant1. All heavy chain variants of the humanized 3A4 were constructed in a similar manner.

Construction of plasmids encoding the humanized light chain 3A4 variants 1 and 2

[0418] The fragments coding for the human light chain regions of the antibody 3A4 (Lh1 and
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Lh2) were ordered from GenScript. The DNA fragments including the kozak and stop codon
sequences was digested with BamHI and cloned into the BamHI site of plasmid pMPG-CR5
(SEQ ID NO:211) previously dephosphorylated with calf intestinal phosphatase (NEB) to
prevent recircularization. Figure 3b shows the map of the plasmid pMPG-CR5-3A4-LC-
variant1. All light chain variants of the humanized 3A4 were constructed in a similar manner.

Transient transfection study

[0419] Plasmid DNA was isolated from small cultures of E. coli using the Mini-Prep kit (Qiagen
Inc, Mississauga, ON) according to the manufacturer's recommendation. Briefly, 2 ml of LB
medium containing 100 pg/ml of ampicillin were inoculated with a single colony picked after
ligation and transformation. The cultures were incubated at 37°C overnight with vigorous
shaking (250 RPM). The plasmid was then isolated from 1.5 ml of culture using the protocols,
buffers, and columns provided by the kit. The DNA was eluted using 50 pl of sterile water.
Plasmid DNA was isolated from large culture of E. coli using the Plasmid Plus Maxi kit (Qiagen
Inc, Mississauga, ON) according to the manufacturer's recommendation. 200 mL of LB
medium containing 100 pg/mL ampicillin were inoculated with a single fresh colony of E. coli
and incubated overnight at 37°C with vigorous shaking (250 RPM). The bacteria (130 mL of
culture for the heavy chain and 180 mL of culture for the light chain) were pelleted by
centrifugation at 6000 x g, for 15 min, at 4°C and the plasmid was isolated using the protocols,
buffers and columns provided by the kit. The pure plasmids was resuspended in sterile 50 mM
Tris, pH8 and quantified by measuring the optical density at 260 nm. Before transfection the
purified plasmid were sterilized by extraction with phenol/chloroform followed by ethanol
precipitation. The plasmid were resuspended in sterile 50 mM Tris, pH 8 and quantified by
optical density at 260 nm.

[0420] Before transfection, the cells (CHO-cTA) were washed with PBS and resuspended at a

concentration of 4.0 X 108 cell/ml in growth medium (CD-CHO, Invitrogen) without dextran
sulfate for 3 h in suspension culture. For each plasmid combination, 45 ml of cells were
transfected by adding slowly 5 ml of CDCHO medium supplemented with 10 ug/ml of each
plasmid and 50 ug/ml of polyethylenimine (PEI Max; Polysciences). The final concentration was
1 pg/ml of each plasmid and 5 pg/m1 of PEI. After 2 h, the cells were transferred at 30°C. The
next days, 50 ug/mL of dextran sulfate and 3.75 ml of each supplement (Efficient Feed A and B
Invitrogen) were added to the cells and they were incubated at 30°C for 13 days. 2.5 ml of
Feed A and 2.5 ml of Feed B were added at day 4, 6, 8 and 11. On day 13, the supernatant
was clarified by centrifugation and filtered through a 0.22 pM filter.

[0421] CHO cells (CHOCTA) were transfected with plasmids encoding the different variants of
humanized heavy and light chains of the 3A4 antibody regulated by the CR5 promoter.
Transfection with different combinations of light and heavy chains was performed. As control,
cells were also transfected with plasmids encoding the chimeric/murine antibody.

Purification of antibody
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[0422] 15 ml of supernatant from the CHO cell transfections were concentrated by
centrifugation using the Amicon Ultra (Ultacell-50k) cassette at 1500 rpm. The concentrated
antibody (550 pl) was purified using the Nab spin kit Protein A Plus (Thermo Scientific)
according to the manufacture's recommendations. The purified antibodies were then desalted
using PBS and the concentrating Amicon Ultra (Ultracel-10K) cassette at 2500 rpm to a final
volume of 250 ul. The purified antibody was quantified by reading the ODygy using the
Nanodrop spectrophotometer and kept frozen at -20°C. An aliquote of the purified antibody
was resuspended into an equal volume of Laemmli 2X and heated at 95°C for 5 min and
chilled on ice. A standard curve was made using known amount of purified human IgG1 kappa
from Human Myeloma plasma (Athens Research). The samples were separated on a
polyacrylamide Novex 10% Tris-Glycine gel (Invitrogen Canada Inc., Burlington, ON) and
transferred onto a Hybond-N nitrocellulose membrane (Amersham Bioscience Corp., Baie
d'Urfée, QC) for 1 h at 275 mA. The membrane was blocked for 1 h in 0.15% Tween 20, 5%
skimmed milk in PBS and incubated for 1 hr with an Goat anti-Human IgG (H+L) conjugated to
Cy5 (Jackson, Cat# 109-176-099). The signal was revealed and quantified by scanning with
the Typhoon Trio+ scanner (GE Healtcare). As shown in Figure 4, all combinations of the 3A4
humanized antibody variants were expressed in CHO cells.

Example 4.

Kinetic analysis of murine and humanized 3A4 antibody

Supplies

[0423] GLM sensorchips, the Biorad ProteOn amine coupling kit (EDC, sNHS and
ethanolamine), and 10mM sodium acetate buffers were purchased from Bio-Rad Laboratories
(Mississauga, ON). HEPES buffer, EDTA, and NaCl were purchased from from Sigma-Aldrich
(Oakville, ON). Ten percent Tween 20 solution was purchased from Teknova (Hollister, CA).
The goat anti-human IgG Fc fragment specific antibody was purchased from Jackson
ImmunoResearch. The gel filtration column Superdex 75 10/300 GL was purchased from GE
Healthcare.

Gel filtration

[0424] The KAAG1 protein at a concentration of 3.114 mg/ml and a volume of 220 uL was
injected onto the Superdex G75 column. The separation was done at 0.4ml/min in HBST
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running buffer (see below) without Tween 20. The volume of the fractions collected was 500
pL. Concentration of KAAG1 in each fraction was determined by OD gy using an extension

coefficient of 5500 and a MW of 8969. Figure 5 represents the profile of the gel filtration of
KAAG1. A small peak of potential aggregate is eluting at around 11 ml. The protein eluting at
13 ml was used as analyte for the SPR assay (fractions 15 - 19).

SPR biosensor assays

[0425] All surface plasmon resonance assays were carried out using a BioRad ProteOn XPR36
instrument (Bio-Rad Laboratories Ltd. (Mississauga, ON) with HBST running buffer (10mM
HEPES, 150 mM NaCl, 3.4 mM EDTA, and 0.05% Tween 20 pH 7.4) at a temperature of 25°C.
The anti-mouse Fc capture surface was generated using a GLM sensorchip activated by a 1:5
dilution of the standard BioRad sNHS/EDC solutions injected for 300 s at 30 yL/min in the
analyte (horizontal) direction. Immediately after the activation, a 13 pg/mL solution of anti-
human IgG Fc fragment specific in 10 mM NaOAc pH 4.5 was injected in the analyte direction
at a flow rate of 25 pL/min until approximately 8000 resonance units (RUs) were immobilized.
Remaining active groups were quenched by a 300 s injection of 1M ethanolamine at 30 pL/min
in the analyte direction, and this also ensures mock-activated interspots are created for blank
referencing. The screening of the 3A4 variants for binding to KAAG1 occurred in two steps: an
indirect capture of 3A4 variants from cell supernatant onto the anti-human IgG Fc fragment
specific surface in the ligand direction(vertical) followed by a KAAG1 injection in the analyte
direction. Firstly, one buffer injection for 30 s at 100 uL/min in the ligand direction was used to
stabilize the baseline. For each 3A4 capture, unpurified 3A4 variants in cell-culture media were
diluted to 4 % in HBST, or approximately 1.25 pg/mL of purifed 3A4 in HBST was used. Four to
five 3A4 variants along with wild-type 3A4 were simultaneously injected in individual ligand
channels for 240 s at flow 25 pL/min. This resulted in a saturating 3A4 capture of
approximately 400-700 RUs onto the anti-human IgG Fc fragment specific surface. The first
ligand channel was left empty to use as a blank control if required. This 3A4 capture step was
immediately followed by two buffer injections in the analyte direction to stabilize the baseline,
and then the gel filtration purified KAAG1 was injected. For a typical screen, five KAAG1
concentrations (8, 2.66, 0.89, 0.29, and 0.098 nM) and buffer control were simultaneously
injected in individual analyte channels at 50 pL/min for 120 s with a 600s dissociation phase,
resulting in a set of binding sensorgrams with a buffer reference for each of the captured 3A4
variants. The anti-human IgG Fc fragment specific - 3A4 complexes were regenerated by a 18
s pulse of 0.85% phosphoric acid for 18 s at 100 yL/min to prepare the anti-human IgG Fc
fragment specific surface for the next injection cycle. Sensorgrams were aligned and double-
referenced using the buffer blank injection and interspots, and the resulting sensorgrams were
analyzed using ProteOn Manager software v3.0. The kinetic and affinity values were
determined by fitting the referenced sensorgrams to the 1:1 Langmuir binding model using

local Rmax, and affinity constants (Kp M) were derived from the resulting rate constants (kg s

kg M 1s7T).
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Determination of rate and affinity constants

[0426] Figure 6 summarizes the association (kg, 1/Ms) and dissociation (kg, 1/s) rate constants
as well as affinity (Kp, M) constants for the interaction of KAAG1 with purified murine 3A4,

murine 3A4 transiently expressed as a chimeric and transiently expressed humanized variants.
These constants are graphically represented in Figure 7a-c. The association rate constant is
very similar for the pure parental, chimeric and humanized 3A4 variants (Figure 7a). The
dissociation rate constants is similar for the transiently express chimeric as compared to the
pure parental 3A4 with suggest that the transfection procedure did not alter the parameters of
the interaction of KAAG1 with the antibody (Figure 7b). However, all humanized variants seem
to have a slightly altered off rate, i.e. quicker dissociation rate (Figure 7b). This is reflected in
the affinity constants (Figure 7c¢). In summary, there is a linear correlation between the binding
affinity (logKp) of the humanized variant and the number of back-mutations made in the parent

antibody (LcHc) with a decrease in the binding affinity as the number of mutations is
increasing. However, the difference in binding affinity is only 4 fold different between the worse
variant (H1L1, 0.47 nM) which has no mouse residue retained and the best variant which has
10 mouse residues retained (H4L2, 0.1 nM). Finally, the binding affinity of all variants for
KAAG1 was found to be sub-nanomolar and the best variant (H4L2, 0.1 nM) exhibited an
affinity about 6-fold weaker than the murine (LcHc, 0.057 nM). Overall, these results indicate
that humanization was successful as all of the variants displayed high affinity for KAAG1.

Example 5.

Binding of 3A4 humanized variants to KAAG1 in an ELISA

[0427] ELISA methods were also used to compare the binding activity of the humanized 3A4
variants to the murine 3A4 antibody. Recombinant human KAAG1 was coated in 96-well plates
O/N, washed and incubated for 1h at RT with increasing quantities of murine or humanized
3A4 variants. Following another round of washing steps, an anti-human antibody conjugated to
HRP was added to the wells and the bound 3A4 antibody was measured calorimetrically at
Abs4so. As shown in Figure 8a, the humanized variants (Lh1Hh1, Lh1Hh2, Lh1Hh3 and

Lh1Hh4) displayed very similar binding to KAAG1 when compared to the murine 3A4 (LcHc),
which has a high affinity of 0.016nM. This result indicated that all four humanized heavy chain
variants were comparable to the original h3A4 heavy chain when assembled with the L1
variant of the humanized light chain. Figure 8a shows the results when the heavy chain
variants were assembled with Lh2 variant of the 3A4 humanized light chain. In this instance,
there was a difference in the binding of the variants. For example, Lh2hh4 was the variant with
the closest profile compared to the murine 3A4. This was in agreement with the SPR data,
which showed that the variant 4 of the heavy chain had the highest affinity for KAAG1. Taken
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together, these binding results show that the humanized variants all interact with human
KAAG1 in this assay. Although there were some subtle differences, the binding in ELISA was in
concordance with the SPR results.

Example 6.

Binding of 3A4 humanized variants on the surface of cancer cells

[0428] Flow cytometry was used to evaluate the capacity of the humanized 3A4 variants to
interact with KAAG1 expressed on the surface of cancer cells. To this end, SKOV-3 ovarian
cancer cells, which we had previously showed were efficiently bound by 3A4 by flow cytometry,
were incubated with the eight humanized variants and the original murine antibody. Briefly,
SKOV-3 cells were detached from the plate with EDTA and incubated on ice with either 3.0
mg/ml, 0.3 mg/ml or 0.3 mg/ml of the antibodies for 1h. After three washing steps, the cells
were incubated with the secondary antibody, anti-human IgG-conjugated to FITC for 1h on ice.
Cell surface fluorescence was measured in a flow cytometer and the values ae shown in the
histogram of Figure 9. As depicted, all variants could detect KAAG1 on the surface on
unpermeabilized and the strongest signals were obtained at the highest concentration of 3A4
antibodies (3 mg/ml) and decreased as the concentration of the antibody was decreased.
Among the different variants, the ones with the most murine back-mutations (Figure 9, see
Lh1Hh4 and Lh2Hh4) interacted with KAAG1 on the surface of cells with the highest activity. In
fact, Lh1Hh4 and Lh2hh4 appeared to be slight improved cell surface binding to KAAG1
compared to the murine 3A4 antibody (LcHc).

Example 7

[0429] This example describes the use of anti-KAAG1 antibodies for detecting the expression
of KAAG1 in TNBC.

[0430] As a means of determining if the KAAG1 antigen was present in TNBC samples,
immunohistochemistry was conducted. Tissue microarrays were obtained that contained 139
breast tumor samples generated from patient biopsies. Paraffin-embedded epithelial breast
tumor samples were placed on glass slides and fixed for 15 min at 50°C. Deparaffinization was
conducted by treating 2x with xylene followed by dehydration in successive 5 min washes in
100%, 80%, and 70% ethanol. The slides were washed 3x in PBS for 5 min and treated with
antigen retrieval solution (1 mM EDTA, pH 8.0) to unmask the antigen. Endogenous peroxide
reactive species were removed by incubating slides with H,O» in methanol and blocking was
performed by incubating the slides with serum-free blocking solution (Santa Cruz Biotech) for 5
min at room temperature. The primary antibody (anti-KAAG1 3A4) was added for 1 h at room
temperature. KAAG1-reactive antigen was detected by incubating with biotin-conjugated
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mouse anti-kappa followed by streptavidin-HRP tertiary antibody. Positive staining was
revealed by treating the slides with DAB-hydrogen peroxide substrate for less than 5 min and
subsequently counterstained with hematoxylin. The KAAG1 protein was found to be expressed
at very high levels in the vast majority of breast tumor samples. A representative array
containing 139 tumors is depicted in Figure 10. In particular, 15/20 biopsy samples confirmed
to be TNBC (Figure 10, samples identified by an asterisk) were stained strongly for KAAG1
expression with the 3A4 antibody. Taken together, these immunohistochemical studies illustrate
the utility of detecting KAAG1 in breast cancer, in particular TNBC, with the monoclonal
antibodies.

Example 8

[0431] This example describes the use of anti-KAAG1 antibodies for detecting the expression
of KAAG1 in TNBC cell lines.

[0432] Combined results from the bioinformatics analysis of the primary structure of the cDNA
encoding KAAG1, biochemical studies, and immunohistochemical detection of the protein in
epithelial cells suggested that the KAAG1 antigen was located at the cell surface. However,
more direct evidence was required to demonstrate that KAAG1 is indeed expressed on the
surface of TNBC cells. To conduct this analysis, breast cancer cell lines were obtained from a
commercial vendor (ATCC, Manassas, VA) and used in flow cytometry experiments. RT-PCR
expression analyses using KAAG1 mRNA specific primers previously showed that certain
breast cancer cell lines expressed KAAG1 mRNA (see PCT/CA2007/001134). Therefore some
of these cell lines were selected to determine the presence of the KAAG1 antigen at their
surface. To verify this, the triple-negative MDA-MB-231, MDA-MB-436, MDA-MB-468, BT-20
and BT-549 cell lines were tested for surface expression of KAAG1 using the 3A4 anti-KAAG1
antibody. In addition, breast cancer cell lines, which are not triple-negative, namely T47D and
MCF-7, were also included in the analysis. Finally, a control cell line, 293-6E, that exhibits
undetectable level of KAAG1 antigen expression was included as a negative control for the flow
cytometry experiment (FCM). For the purpose of FCM analysis, the cells were harvested using
5 mM EDTA, counted with a hemocytometer, and resuspended in FCM buffer (0.5% BSA,

0.01% goat serum in 1x PBS) at a cell density of 2 x 108 cells/ml. Chimeric 3A4 anti-KAAG1
antibody or a control IgG were added to 100 pl of cells at a final concentration of 0.5 pg/ml and
incubated on ice for 1h. The cells were washed in cold FCM buffer to remove unbound
antibodies, resuspended in 100 pyl FCM buffer containing anti-human IgG conjugated to FITC
secondary antibody (diluted 1:200) and incubated on ice for 45min. Following another washing
step in cold FCM buffer, the cells were resuspended in 300 yl FCM buffer and analyzed with a
flow cytometer. 10 pg/ml propidium iodide was added to each sample to allow for gating of
dead cells. The results from three independent experiments are shown in Figure 11, where the
mean fluorescence intensity (MFI) fold Induction represents the geometric mean value of the
signal obtained when the cells were incubated with 3A4 antibody over that of the negative
human IgG control, which was arbitrarily set to 1. Incubation of the antibodies with the control
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293-6EHEK-293 cells resulted in fluorescence signals that were similar to the signal obtained
when the cells were incubated in the absence of the primary antibody. Furthermore, there was
no significant difference between the signal obtained with 3A4 compared to the control 1gG.
Moreover, when the control IgG was incubated with the breast cancer cell lines, the signals
were very similar to those obtained with the control 293-6E cells. By contrast, detectable
fluorescence signal was observed when the 3A4 antibody was incubated with all breast cancer
cells lines. Although variable amount of fluorescence was observed, the highest amount of
KAAG1 was detected on the surface of MDA-MB-231 and BT-20 cell lines, two TNBC cell lines
(see Figure 11, TNBC cell lines are indicated with an asterisk). In fact all five TNBC cell lines
were positive for KAAG1 expression under these conditions. T47 D and MCF-7 cells also
expressed KAAG1. Taken together, this flow cytometry analysis shows that TNBC cell line
express high level of KAAG1 on their cell surface.

Example 9

Methods for use of the 3A4 anti-KAAG1 antibody as an antibody conjugate

[0433] As demonstrated above, the KAAG1 antigen was detected by 3A4 on the surface of
cancer cells using flow cytometry. There are several different molecular events that can occur
upon binding of an antibody to its target on the surface of cells. These include i) blocking
accessibility to another cell-surface antigen/receptor or a ligand, ii) formation of a relatively
stable antibody-antigen complex to allow cells to be targeted via ADCC or CDC, iii) signalling
events can occur as exemplified by agonistic antibodies, iv) the complex can be internalized, or
v) the complex can be shed from the cell surface. To address this question we examined the
behavior of the 3A4 antibody-KAAG1 complex on the surface of the cells. The ovarian cancer
cell line, SKOV3, was used as a positive control in this experiment since it was successfully
used in previous internalization experiments (see PCT/CA2009/001586). MDA-MB-231 TNBC
cells were plated, washed, and incubated with 0.5 pg/ml chimeric 3A4 antibody as described in
Example 3. After washing, complete medium was added and the cells placed at 37°C for up to
60 minutes. The cells were removed at the indicated times (see Figure 12), rapidly cooled,
prepared for flow cytometry with FITC-conjugated anti-human IgG and the results were
expressed as the percentage of mean fluorescence intensity remaining on the cell surface
compared with the signal at time 0 minutes (see Figure 12, Surface signal (% remaining at 0
min). As illustrated in Figure 12, the fluorescence signal decreased rapidly when 3A4 was
incubated with MDA-MB-231 cells (Figure 12, black bars, indicated by MDA-231 in the figure)
and seemed to achieve a maximum loss of signal by 30 - 45 minutes. The loss of signal was
comparable to that observed when 3A4 was incubated with the SKOV3 cells (Figure 12, grey
bars). This result indicates that the 3A4/KAAG1 complex disappeared from the cells which
indicated that an internalization of the complex likely occurred. Preliminary studies to elucidate
the mechanism responsible for this decrease in cell-surface fluorescence have revealed that
the complex appears to be internalized. Similar results are expected with humanized 3A4
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antibodies.

[0434] Similar results were observed in two additional TNBC cell lines, namely MDA-MB-436
(Figure 13) and BT-20 (Figure 14) confirming that the internalization of the 3A4/KAAG1
complex on the surface of multiple TNBC cell lines. By contrast, despite similar MFI levels of
3A4 binding on the surface of MDA-MB-436 and T47D (Figure 11), the loss of signal at the cell
surface was not observed when 3A4 was incubated with the T47D cell line. This finding
suggests the possibility that internalization of the 3A4/KAAG1 complex might occur to a higher
degree in TNBC cells (Figure 15) compared with cells that are not triple-negative.

[0435] These findings were further confirmed by conducting immunofluorescence on live cells
to see if this internalization could be microscopically observed. MDA-MB-231 cells were seeded
on cover slips and once the cells were properly adhered, fresh medium was added containing
the 3A4 anti-KAAG1 chimeric antibody at 10 ug/ml and incubating at 37 C for 4h. The cells
were washed in PBS then fixed in 4% paraformaldehyde (in PBS) for 20 min. After washing, the
cells were permeabilized with 0.1% Triton X-100 in PBS for 5 min. Blocking was performed with
1.5% dry milk in PBS for 1h. Lysosomal-associated membrane protein 1 (LAMP1, Chang et al.,
2002) was detected by incubating with anti-LAMP1 (Santa Cruz, sc-18821, diluted 1:100) in 1.5
% milk in PBS for 2h. After washing in PBS, the secondary antibodies were added together in
1.5% milk and incubated for 1h. For the anti-KAAG1 chimeric antibody the secondary antibody
was a Rhodamine Red-X conjugated donkey anti-human IgG (H+L) diluted 1:300. For the anti-
LAMP1 antibody the secondary antibody was a DyLight488-conjugated goat anti-mouse 1gG
(H+L) diluted 1:300. Both secondary antibodies were from Jackson ImmunoResearch. The
coverslips were washed in PBS and mounted in ProLong Gold antifade reagent with DAPI. As
seen in Figure 7, after 4 hours of incubation at 37 C in the presence of MDA-MB-231 cancer
cells, the 3A4 antibody was able to be detected in complexes predominantly near the peri-
nuclear area (arrows, see red staining in the left panel in Figure 16), which is typical of
endosomal-lysosomal-based internalization pathways. This observation was further confirmed
when a lysosomal marker, LAMP1 was visualized and was found to be also expressed in these
areas (arrows, see green staining in the middle panel in Figure 16). Importantly, the merging of
the two images resulted in the appearance of yellow-orange structures indicating that the 3A4
and the anti-LAMP1 antibodies were present in the same structures (arrows, see yellow
staining in the right panel in Figure 16). The co-localization of 3A4, which binds to KAAG1 on
the surface of cancer cells, with LAMP1, a marker of late endosomes/lysosomes, shows that
the antibody/antigen complex was internalized and that it follows a pathway that is amenable
for the release of a payload that would be conjugated to the 3A4 antibody. Identical results
were observed in another TNBC cell line, BT-20 (see Figure 17).

[0436] Taken together, these studies demonstrated that antibodies specific for KAAG1 such as
3A4 might have uses as an antibody conjugate, in particular, as an antibody-drug conjugate
(ADC). Thus, the high level of TNBC specificity of KAAG1 coupled with the capacity of this
target to be internalized in cells support the development of applications as an ADC.

Example 10
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[0437] In order to demonstrate that anti-KAAG1 antibodies can efficiently target and kill cells
lacking ER protein expression, PgR protein expression and/or showing absence of HER2
protein over-expression, we generated two antibody drug conjugates (ADCs); 3A4-ADC1 and
3A4-ADC2.

[0438] To that effect, we used the chimeric 3A4 antibody and conjugated a cytotoxic drug via a
highly stable peptide linker that is selectively cleaved by lysosomal enzymes after
internalization (3A4-ADC1), or conjugated with another anti-mitotic drug via a non-cleavable
linker (3A4-ADC2). The cytotoxic drug may become active once internalized in the cells.

[0439] The ability of the 3A4 ADCs to detect KAAG1 on the surface of TNBC cells was
determined using flow cytometry using the methods described herein. Briefly, unconjugated
3A4, 3A4-ADC1, 3A4-ADC2 and a control IgG were incubated in the presence of MDA-231
TNBC cells, which are KAAG1 positive. Results indicated that the conjugation of 3A4 with either
drug did not affect its binding to triple negative breast cancer cells such as MDA-231 (data not
shown).

[0440] Having confirmed that the 3A4 ADCs could bind to KAAG1 expressed on the surface of
TNBC cells, their cytotoxicity against these cells was evaluated in cell proliferation assays.
MDA-231 or TOV-112D cells were cultured as described above in previous examples. The cells
were seeded at 3000 cells/well in 96-well plates in 200 pl of media per well overnight at 37°C,
in 5% CO,. The next day, media was replaced with fresh media containing antibodies, at

concentrations ranging from 0.122 nM to 500 nM, and incubated at 37° C for 72h. All
conditions were performed in triplicate wells. The number of surviving cells was determined by
performing a cellular proliferation assay, using CellTiter 96 Aqueous One Solution (Promega,
Madison, WI), following manufacturer's protocol. Following the collection of the raw data, the
results were expressed as the percentage survival compared to the number of cells in the wells
treated with PBS, which was set to 100%. Results indicated that the unconjugated 3A4 did not
affect the proliferation of MDA-231 cells at all concentrations tested. In contrast, the 3A4 ADCs
tested showed significant cytotoxicity.

[0441] These results indicate that 3A4 antibody conjugates may be used as an alternative
treatment for patients having triple negative breast cancer or basal-like breast cancer. Similar
results are expected for conjugates based on humanized 3A4 antibodies.

[0442] Sequences referred to in the description

SEQ ID NO.:1l
GAGGGGCATCAATCACACCGAGAAGTCACAGCCCCTCAACCACTGAGGTCTGCCCGGGTAGGGAT
CTGCATTTCTTCATATCAACCCCACACTATAGGGCACCTAAATGGGTGGGCGGTGGGGGAGACCG
ACTCACTTGAGTTTCTTGAAGGCTTCCTGGCCTCCAGCCACCTAATTGCCCCCGCTCTGGATCTG
GTCTAGCTTCCGGATTCGGTGGCCAGTCCGCGGGGTGTAGATGTTCCTGACGGCCCCAAAGGGTG
CCTGAACGCCGCCGGTCACCTCCTTCAGGARGACTTCCAAGCTGGACACCTTCTTCTCATGGATG
ACGACGCGGCGCCCCGCGTAGAAGGGGTCCCCGTTGCGGTACACAAGCACGCTCTTCACGACGGG
CTGAGACAGGTGGCTGGACCTGGCGCTGCTGCCCCTCATCTTCCCCGCTGGCCGCCGCCTCAGCT
CGCTGCTTCGCGTCGGGAGGCACCTCCGCTGTCCCAGCGGCCTCACCGCACCCAGGGCGCGGGAT
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CGCCTCCTGAAACGAACGAGAAACTGACGAATCCACAGGTGAAAGAGAAGTAACGGCCGTGCGLC
TAGGCGTCCACCCAGAGGAGACACTAGGAGCTTGCAGGACTCGGAGTAGACGCTCAAGTTTTTCA
CCGTGGCGTGCACAGCCAATCAGGACCCGCAGTGCGCGCACCACACCAGGTTCACCTGCTACGGG
CAGAATCAAGGTGGACAGCTTCTGAGCAGGAGCCGGAAACGCGCGGGGCCTTCAAACAGGCACGC
CTAGTGAGGGCAGGAGAGAGGAGGACGCACACACACACACACACACAAATATGGTGAAACCCAAT
TTCTTACATCATATCTGTGCTACCCTTTCCAAARCAGCCTA

SEQ ID NO.:2
MDDDAAPRVEGVPVAVHKHALHDGLRQVAGPGAAAAHLPRWPPPQLAASRREAPPLSQRPHRTQG
AGSPPETNEKLTNPQVKEK

SEQ ID NO.:3
GACATTGTGATGACCCAGTCTCCATCCTCCCTGGCTGTGTCAATAGGACAGAAGGTCACTATGAA
CTGCAAGTCCAGTCAGAGCCTTTTAAATAGTAACTTTCAAAAGAACTTTTTGGCCTGGTACCAGC
AGAAACCAGGCCAGTCTCCTAAACTTCTGATATACTTTGCATCCACTCGGGAATCTAGTATCCCT
GATCGCTTCATAGGCAGTGGATCTGGGACAGATTTCACTCTTACCATCAGCAGTGTGCAGGCTGA
AGACCTGGCAGATTACTTCTGTCAGCAACATTATAGCACTCCGCTCACGTTCGGTGCTGGGACCA
AGCTGGAGCTGAAAGCTGTGGCTGCACCATCTGTCTTCATCTTCCCGCCATCTGATGAGCAGTTG
AAATCTGGAACTGCCTCTGTTGTGTGCCTGCTGAATAACTTCTATCCCAGAGAGGCCAAAGTACA
GTGGAAGGTGGATAACGCCCTCCAATCGGGTAACTCCCAGGAGAGTGTCACAGAGCAGGACAGCA
AGGACAGCACCTACAGCCTCAGCAGCACCCTGACGCTGAGCAARAGCAGACTACGAGAAACACAAR
GTCTACGCCTGCGAAGTCACCCATCAGGGCCTGAGCTCGCCCGTCACAAAGAGCTTCAACAGGGG
AGAGTGT

SEQ ID NO,:4
DIVMTQSPSSLAVSIGQKVTMNCKSSQSLLNSNFQRNFLAWYQQOKPGQSPKLLIYFASTRESSIP
DRFIGSGSGTDFTLTISSVQAEDLADYFCQQHYSTPLTFGAGTKLELKAVAAPSVF IFPPSDEQL
KSGTASVVCLLNNFYPREARRKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHK
VYACEVTHQGLSSPVTKSFNRGEC

SEQ ID NO.:5

GAGGTTCAGCTGCAGCAGTCTGTAGCTGAGCTGGTGAGGCCTGGGGCTTCAGTGACGCTGTCCTG
CAAGGCTTCGGGCTACATATTTACTGACTATGAGATACACTGGGTGAAGCAGACTCCTGTGCATG
GCCTGGAATGGATTGGGGTTATTGATCCTGAAACTGGTAATACTGCCTTCAATCAGAAGTTCAAG
GGCAAGGCCACACTGACTGCAGACATATCCTCCAGCACAGCCTACATGGAACTCAGCAGTTTGAC
ATCTGAGGACTCTGCCGTCTATTACTGTATGGGTTATTCTGATTATTGGGGCCAAGGCACCACTC
TCACAGTCTCCTCAGCCTCAACGAAGGGCCCATCTGTCTTTCCCCTGGCCCCCTCCTCCAAGAGC
ACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGT
GTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAG
GACTCTACTCCCTCAGCAGCGTGGTGACCGTGCCCTCCAGCAGCTTGGGCACCCAGACCTACATC
TGCAACGTGAATCACAAGCCCAGCAACACCAAGGTGGACAAGAAAGTTGAGCCCAAATCTTGTGA

ATTCACTCACACATGCCCACCGTGCCCAGCACCTGAACTCCTGGGGGGACCGTCAGTCTTCCTCT
TCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGGTCACATGCGTGGTGGTG
GACGTGAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAA
TGCCAAGACARAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCAGCGTCCTCACCG
TCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGCCCTCCCA
GCCCCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAACCACAGGTGTACACCCT
GCCCCCATCCCGGGATGAGCTGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCT
ATCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAAGACCACG
CCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCTCACCGTGGACAAGAGCAG
GTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCATGAGGCTCTGCACAACCACTACACGC
AGAAGAGCCTCTCCCTGTCTCCCGGGAAA

SEQ ID NO.:6
EVQLOQSVAELVRPGASVTLSCKASGYIFTDYEIHWVKQTPVHGLEWIGVIDPETGNTAFNQKFK
GKATLTADISSSTAYMELSSLTSEDSAVYYCMGYSDYWGQGTTLTVSSASTKGPSVFPLAPSSKS
TSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVTVPSSSLGTQTYI
CNVNHKPSNTKVDKKVEPKSCEFTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVV
DVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALP
APIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTT
PPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK
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SEQ ID NO.:7

GATGTTTTGATGACCCAAACTCCACGCTCCCTGTCTGTCAGTCTTGGAGATCAAGCCTCCATCTC
TTGTAGATCGAGTCAGAGCCTTTTACATAGTAATGGAAACACCTATTTAGAATGGTATTTGCAGA
AACCAGGCCAGCCTCCAAAGGTCCTGATCTACAAAGTTTCCAACCGATTTTCTGGGGTCCCAGAC
AGGTTCAGTGGCAGTGGATCAGGGACAGATTTCACACTCAAGATCAGCGGAGTGGAGGCTGAGGA
TCTGGGAGTTTATTACTGCTTTCAAGGTTCACATGTTCCTCTCACGTTCGGTGCTGGGACCAAGC
TGGAGCTGAAAGCTGTGGCTGCACCATCTGTCTTCATCTTCCCGCCATCTGATGAGCAGTTGAAA
TCTGGAACTGCCTCTGTTGTGTGCCTGCTGAATAACTTCTATCCCAGAGAGGCCAAAGTACAGTG
GAAGGTGGATAACGCCCTCCAATCGGGTAACTCCCAGGAGAGTGTCACAGAGCAGGACAGCAAGG
ACAGCACCTACAGCCTCAGCAGCACCCTGACGCTGAGCAAAGCAGACTACGAGAAACACAAAGTC
TACGCCTGCGAAGTCACCCATCAGGGCCTGAGCTCGCCCGTCACAAAGAGCTTCAACAGGGGAGA

GTGT

SEQ ID NO.:8
DVLMTQTPRSLSVSLGDQASISCRSSQSLLHSNGNTYLEWYLQKPGQPPKVLIYKVSNRFSGVPD
RFSGSGSGTDFTLKISGVEAEDLGVYYCFQGSHVPLTFGAGTKLELKAVAAPSVFIFPPSDEQLK
SGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKV
YACEVTHQGLSSPVTKSFNRGEC

SEQ ID NO.:9

GAGATCCAGCTGCAGCAGTCTGGACCTGAGTTGGTGAAGCCTGGGGCTTCAGTGAAGATATCCTG
TAAGGCTTCTGGATACACCTTCACTGACAACTACATGAACTGGGTGAAGCAGAGCCATGGAAAGA
GCCTTGAGTGGATTGGAGATATTAATCCTTACTATGGTACTACTACCTACAACCAGAAGTTCAAG
GGCAAGGCCACATTGACTGTAGACAAGTCCTCCCGCACAGCCTACATGGAGCTCCGCGGCCTGAC
ATCTGAGGACTCTGCAGTCTATTACTGTGCAAGAGATGACTGGTTTGATTATTGGGGCCAAGGGA
CTCTGGTCACTGTCTCTGCAGCCTCAACGAAGGGCCCATCTGTCTTTCCCCTGGCCCCCTCCTCC
AAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGT
GACGGTGTCGTGGARACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGT
CCTCAGGACTCTACTCCCTCAGCAGCGTGGTGACCGTGCCCTCCAGCAGCTTGGGCACCCAGACC
TACATCTGCAACGTGAATCACAAGCCCAGCAACACCAAGGTGGACAAGAAAGTTGAGCCCAAATC
TTGTGAATTCACTCACACATGCCCACCGTGCCCAGCACCTGAACTCCTGGGGGGACCGTCAGTCT
TCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGGTCACATGCGTG

GTGGTGGACGTGAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGCGTGGAGGT
GCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCAGCGTCC
TCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGCC
CTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAACCACAGGTGTA
CACCCTGCCCCCATCCCGGGATGAGCTGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAG
GCTTCTATCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACARG
ACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCTCACCGTGGACAA
GAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCATGAGGCTCTGCACAACCACT
ACACGCAGAAGAGCCTCTCCCTGTCTCCCGGGAAA

SEQ ID NO.,:10
EIQLQQSGPELVKPGASVKISCKASGYTFTDNYMNWVKQSHGKSLEWIGDINPYYGTTTYNQKFK
GKATLTVDKSSRTAYMELRGLTSEDSAVYYCARDDWFDYWGQGTLVTVSAASTKGPSVFPLAPSS
KSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHATFPAVLQSSGLYSLSSVVTVPSSSLGTQT
YICNVNHKPSNTKVDKKVEPKSCEFTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCV
VVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKA
LPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYK
TTPPVLDSDGSFFLYSKLTVDKSRWQQOGNVFSCSVMHEALHNHYTQKSLSL:SPGK

SEQ ID NO.:11
GACATCGTTATGTCTCAGTCTCCATCTTCCATGTATGCATCTC TAGGAGAGAGAGTCACTATCAC

TTGCAAGGCGAGTCAGGACATTCATAACTTTTTAARACTGGTTCCAGCAGARACCAGGAARATCTC
CAAAGACCCTGATCTTTCGTGCAAACAGATTGGTAGATGGGGTCCCATCAAGGTTCAGTGGCAGT
GGATCTGGGCAAGATTATTCTCTCACCATCAGCAGCCTGGAGTTTGAAGATTTGGGAATTTATTC
TTGTCTACAGTATGATGAGATTCCGCTCACGTTCGGTGCTGGGACCAAGCTGGAGCTGAGAGCTG
TGGCTGCACCATCTGTCTTCATCTTCCCGCCATCTGATGAGCAGTTGAAATCTGGAACTGCCTCT
GTTGTGTGCCTGCTGAATAACTTCTATCCCAGAGAGGCCAAAGTACAGTGGAAGGTGGATAACGC
CCTCCAATCGGGTAACTCCCAGGAGAGTGTCACAGAGCAGGACAGCAAGGACAGCACCTACAGCC
TCAGCAGCACCCTGACGCTGAGCAAAGCAGACTACGAGAAACACAAAGTCTACGCCTGCGAAGTC
ACCCATCAGGGCCTGAGCTCGCCCGTCACAAAGAGCTTCAACAGGGGAGAGTGT
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SEQ ID NO,.:12
DIVMSQSPSSMYASLGERVTITCKASQDIHNFLNWFQQKPGKSPKTLIFRANRLVDGVPSRFSGS
GSGODYSLTISSLEFEDLGIYSCLQYDEIPLTFGAGTKLELRAVAAPSVFIFPPSDEQLKSGTAS
VVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEV
THQGLSSPVTKSFNRGEC

SEQ ID NO.:13

GAGGTGCAGCTTCAGGAGTCAGGACCTGACCTGGTGAAACCTTCTCAGTCACTTTCACTCACCTG
CACTGTCACTGGCTTCTCCATCACCAGTGGTTATGGCTGGCACTGGATCCGGCAGTTTCCAGGAA
ACAAACTGGAGTGGATGGGCTACATAAACTACGATGGTCACAATGACTACAACCCATCTCTCAAA
AGTCGAATCTCTATCACTCAAGACACATCCAAGAACCAGTTCTTCCTGCAGTTGAATTCTGTGAC
TACTGAGGACACAGCCACATATTACTGTGCAAGCAGTTACGACGGCTTATTTGCTTACTGGGGCC
AAGGGACTCTGGTCACTGTCTCTGCAGCCTCAACGAAGGGCCCATCTGTCTTTCCCCTGGCCCCC
TCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGA
ACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCC
TACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGGTGACCGTGCCCTCCAGCAGCTTGGGCACC
CAGACCTACATCTGCAACGTGAATCACAAGCCCAGCAACACCAAGGTGGACAAGAAAGTTGAGCC
CAAATCTTGTGAATTCACTCACACATGCCCACCGTGCCCAGCACCTGAACTCCTGGGGGGACCGT
CAGTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGGTCACA
TGCGTGGTGGTGGACGTGAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGCGT
GGAGGTGCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCA
GCGTCCTCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGCAAGGTCTCCAAC

AAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCARAAGGGCAGCCCCGAGAACCACA
GGTGTACACCCTGCCCCCATCCCGGGATGAGCTGACCAAGAACCAGGTCAGCCTGACCTGCCTGG
TCAAAGGCTTCTATCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAAC
TACAAGACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCTCACCGT
GGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCATGAGGCTCTGCACA
ACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCCGGGAAA

SEQ ID NO.:14
EVOLOESGPDLVKPSQSLSLTCTVIGFSITSGYGWHWIRQFPGNKLEWMGY INYDGHNDYNPSLK
SRISITODTSKNQFFLOQLNSVTTEDTATYYCASSYDGLFAYWGQGTLVTVSAASTKGPSVFPLAP
SSKSTSGGTAALGCLVKDYFPEPVTIVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGT
QTYICNVNHKPSNTKVDKKVEPKSCEFTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVT
CVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSN
KALPAPIERTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENN
YKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

SEQ ID NO.:15
GACATTGTGATGACCCAGTCTCCATCCTCCCTGGCTGTGTCAATAGGACAGAAGGTCACTATGAA
CTGCAAGTCCAGTCAGAGCCTTTTAAATAGTAACTTTCAAAAGAACTTTTTGGCCTGGTACCAGC
AGAAACCAGGCCAGTCTCCTAARACTTCTGATATACTTTGCATCCACTCGGGAATCTAGTATCCCT
GATCGCTTCATAGGCAGTGGATCTGGGACAGATTTCACTCTTACCATCAGCAGTGTGCAGGCTGA
AGACCTGGCAGATTACTTCTGTCAGCAACATTATAGCACTCCGCTCACGTTCGGTGCTGGGACCA
AGCTGGAGCTGAAA

SEQ ID NO.:16
DIVMTQSPSSLAVSIGQKVTMNCKSSQSLLNSNFQKNFLAWYQQKPGQSPKLLIYFASTRESSIP
DRFIGSGSGTDFTLTISSVQAEDLADYFCQQOHYSTPLTFGAGTKLELK

SEQ ID NO.:17
GAGGTTCAGCTGCAGCAGTCTGTAGCTGAGCTGGTGAGGCCTGGGGCTTCAGTGACGCTGTCCTG
CAAGGCTTCGGGCTACATATTTACTGACTATGAGATACACTGGGTGAAGCAGACTCCTGTGCATG
GCCTGGAATGGATTGGGGTTATTGATCCTGAAACTGGTAATACTGCCTTCAATCAGAAGTTCAAG
GGCAAGGCCACACTGACTGCAGACATATCCTCCAGCACAGCCTACATGGAACTCAGCAGTTTGAC
ATCTGAGGACTCTGCCGTCTATTACTGTATGGGTTATTCTGATTATTGGGGCCAAGGCACCACTC
TCACAGTCTCCTCA

SEQ ID NO.:18
EVQLQQSVAELVRPGASVTLSCKASGY IFTDYETHWVKQTPVHGLEWIGVIDPETGNTAFNQKFK
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GKATLTADISSSTAYMELSSLTSEDSAVYYCMGYSDYWGQGTTLTVSS

SEQ ID NO.:19

GATGTTTTGATGACCCAAACTCCACGCTCCCTGTCTGTCAGTCTTGGAGATCAAGCCTCCATCTC
TTGTAGATCGAGTCAGAGCCTTTTACATAGTAATGGAAACACCTATITAGAATGGTATTTGCAGA
AACCAGGCCAGCCTCCAAAGGTCCTGATCTACAAAGTTTCCAACCGATTTTCTGGGGTCCCAGAC
AGGTTCAGTGGCAGTGGATCAGGGACAGATTTCACACTCAAGATCAGCGGAGTGGAGGCTGAGGA
TCTGGGAGTTTATTACTGCTTTCAAGGTTCACATGTTCCTCTCACGTTCGGTGCTGGGACCAAGC

TGGAGCTGAAA

SEQ ID NO.:20
DVLMTQTPRSLSVSLGDQASISCRSSQSLLHSNGNTYLEWYLQKPGQPPKVLIYKVSNRFSGVPD
RFSGSGSGTDFTLKISGVEAEDLGVYYCFQGSHVPLTFGAGTKLELK

SEQ ID NO.:21

GAGATCCAGCTGCAGCAGTCTGGACCTGAGTTGGTGAAGCCTGGGGCTTCAGTGAAGATATCCTG
TAAGGCTTCTGGATACACCTTCACTGACAACTACATGAACTGGGTGAAGCAGAGCCATGGAAAGA
GCCTTGAGTGGATTGGAGATATTAATCCTTACTATGGTACTACTACCTACAACCAGAAGTTCAAG
GGCAAGGCCACATTGACTGTAGACRAGTCCTCCCGCACAGCCTACATGGAGCTCCGCGGCCTGAC
ATCTGAGGACTCTGCAGTCTATTACTGTGCAAGAGATGACTGGTTTGATTATTGGGGCCAAGGGA
CTCTGGTCACTGTCTCTGCA

SEQ ID NO.:22
EIQLQQOSGPELVKPGASVKISCKASGYTFTDNYMNWVKQSHGKSLEWIGDINPYYGTTTYNQKFK

GKATLTVDKSSRTAYMELRGLTSEDSAVYYCARDDWFDYWGQGTLVTVSA

SEQ ID NO.:23
GACATCGTTATGTCTCAGTCTCCATCTTCCATGTATGCATCTCTAGGAGAGAGAGTCACTATCAC
TTGCAAGGCGAGTCAGGACATTCATAACTTTTTAAACTGGTTCCAGCAGAAACCAGGAAAATCTC
CAAAGACCCTGATCTTTCGTGCAAACAGATTGGTAGATGGGGTCCCATCAAGGTTCAGTGGCAGT
GGATCTGGGCAAGATTATTCTCTCACCATCAGCAGCCTGGAGTTTGAAGATTTGGGAATTTATTC
TTGTCTACAGTATGATGAGATTCCGCTCACGTTCGGTGCTGGGACCAAGCTGGAGCTGAGA

SEQ ID NO.:24
DIVMSQSPSSMYASLGERVTITCKASQDIHNFLNWFQQKPGKSPKTLIFRANRLVDGVPSRFSGS

GSGQDYSLTISSLEFEDLGIYSCLQYDEIPLTFGAGTKLELR

SEQ ID NO.:25
GAGGTGCAGCTTCAGGAGTCAGGACCTGACCTGGTGAAACCTTCTCAGTCACTTTCACTCACCTG
CACTGTCACTGGCTTCTCCATCACCAGTGGTTATGGCTGGCACTGGATCCGGCAGTTTCCAGGAA
ACAAACTGGAGTGGATGGGCTACATAAACTACGATGGTCACAATGACTACAACCCATCTCTCAAA
AGTCGAATCTCTATCACTCAAGACACATCCAAGAACCAGTTCTTCCTGCAGTTGAATTCTGTGAC
TACTGAGGACACAGCCACATATTACTGTGCAAGCAGTTACGACGGCTTATTTGCTTACTGGGGCC
AAGGGACTCTGGTCACTGTCTCTGCA

SEQ ID NO.:26
EVQLQESGPDLVKPSQSLSLTCTVTGFSITSGYGWHWIRQFPGNKLEWMGY INYDGHNDYNPSLK
SRISITQDTSKNQFFLQLNSVITEDTATYYCASSYDGLFAYWGOGTLVTVSA

SEQ ID NO.:27
KSSQSLLNSNFQKNFLA

SEQ ID NO.:28
FASTRES

SEQ ID NO.:29
QQHYSTPLT



SEQ ID NO.:30
GYIFTDYEIH

SEQ ID NO.:31
VIDPETGNTA

SEQ ID NO.:32
MGYSDY

SEQ ID NO.:33
RSSQSLLHSNGNTYLE

SEQ ID NO.:34
KVSNRFS

SEQ ID NO.:35
FQGSHVPLT

SEQ ID NO.:36
GYTFTDNYMN

SEQ ID NO.:37
DINPYYGTTT

SEQ ID NO.:38
ARDDWFDY

SEQ ID NO.:39
KASQDIHNFLN

SEQ ID NO.:40
RANRLVD

SEQ ID NO.:41
LQYDEIPLT

SEQ ID NO.:42
GFSITSGYGWH

SEQ ID NO.:43
YINYDGHND

SEQ ID NO.:44
ASSYDGLFAY

SEQ ID NO.:45 - 3A4 heavy chain variable region nucleotide sequence
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CAGATCCAGTTGGTGCAATCTGGACCTGAGATGGTGAAGCCTGGGGCTTCAGTGAAGATGTCCTG
TAAGGCTTCTGGATACACATTCACTGACGACTACATGAGCTGGGTGAAACAGAGCCATGGAAAGA
GCCTTGAGTGGATTGGAGATATTAATCCTTACAACGGTGATACTAACTACAACCAGAAGTTCAAG
GGCAAGGCCATATTCACTGTAGACAAATCCTCCAGCACAGCCTACATGCAGCTCAACAGCCTGAC
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ATCGGAAGACTCAGCAGTCTATTACTGTGCAAGAGACCCGGGGGCTATGGACTACTGGGGTCAAG
GAACCTCAGTCACCGTCTCCTCA

SEQ ID NO.:46 - 3A4 heavy chain variable region polypeptide sequence
QIQLVQSGPEMVKPGASVEMSCKASGYTFTDDYMSWVKQSHGKSTLEWIGDINPYNGDTNYNQKFK
GKAILTVDKSSSTAYMQLNSLTSEDSAVYYCARDPGAMDYWGQGTSVTVSS

SEQ ID NO.:47 - 3A4 light chain variable region nucleotide sequence
GATGTTGTGATGACCCARACTCCACTCTCCCTGGCTGTCAGTCTTGGAGATCAAGCCTCCATCTC
TTGCAGATCTAGTCAGAGCCTTCTACATAGTAATGGAAACACCTATTTAGAATGGTACCTTCAGA

AACCAGGCCAGTCTCCAAAGCTCCTGATCCACACAGTTTCCAACCGATTTTCTGGGGTCCCAGAC
AGATTCAGTGGCAGTGGATCAGGGACAGATTTCACACTCAAGATCAGCAGAGTGGAGGCTGAGGA
TCTGGGAGTTTATTACTGCTTTCAAGGTTCACATGTTCCGCTCACGTTCGGTGCTGGGACCAGGC
TGGAGCTGAAA

SEQ ID NO.:48 - 3A4 light chain variable region polypeptide sequence

DVGMTQTPLSLAVSLGDQASISCRSSQSLLHSNGNTYLEWYLQKPGQSPKLLIHTVSNRFSGVPD
RFSGSGSGTDFTLKISRVEAEDLGVYYCEQGSHVPLTFGAGTRLELK

SEQ ID NO.:49 - 3A4 heavy chain CDR1 polypeptide sequence GYTFTDDYMS

SEQ ID NO.:50 - 3A4 heavy chain CDR2 polypeptide sequence DINPYNGDTNYNQKFKG
SEQ ID NO.:51 - 3A4 heavy chain CDR3 polypeptide sequence DPGAMDY

SEQ ID NO.:52 - 3A4 light chain CDR1 polypeptide sequence RSSQSLLHSNGNTYLE
SEQ ID NO.:53- 3A4 light chain CDR2 polypeptide sequence TVSNRFS

SEQ ID NO.:54 - 3A4 light chain CDR3 polypeptide sequence FQGSHVPLT

SEQ ID NO.:55
GTAAGCAGCGCTGTGGCTGCACCATCTGTCTTC

SEQ ID NO.:56

GTAAGCGCTAGCCTAACACTCTCCCCTGTTGAAGC

SEQ ID NO.:57
GCTGTGGCTGCACCATCTGTCTTCATCTTCCCGCCATCTGATGAGCAGT TGAAATCTGGAACTGC
CTCTGTTGTGTGCCTGCTGAATAACTTCTATCCCAGAGAGGCCAAAGTACAGTGGARGGTGGATA
ACGCCCTCCAATCGGGTAACTCCCAGGAGAGTGTCACAGAGCAGGACAGCAAGGACAGCACCTAC
AGCCTCAGCAGCACCCTGACGCTGAGCAAAGCAGACTACGAGAAACACAAAGTCTACGCCTGCGA
AGTCACCCATCAGGGCCTGAGCTCGCCCGTCACAAAGAGCTTCAACAGGGGAGAGTGTTAG

SEQ ID NO.:58
AVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTY
SLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

SEQ ID NO.:59

CTTGAGCCGGCGGATGGTCGAGGTGAGGTGTGGCAGGCTTGAGATCCAGCTGTTGGGGTGAGTAC
TCCCTCTCAAAAGCGGGCATTACTTCTGCGCTAAGATTGTCAGTTTCCAAAAACGAGGAGGATTT
GATATTCACCTGGCCCGATCTGGCCATACACTTGAGTGACAATGACATCCACTTTGCCTTTCTCT
CCACAGGTGTCCACTCCCAGGTCCAAGTTTAAACGGATCTCTAGCGAATTCATGAACTTTCTGCT
GTCTTGGGTGCATTGGAGCCTTGCCTTGCTGCTCTACCTCCACCATGCCAAGTGGTCCCAGGCTT
GAGACGGAGCTTACAGCGCTGTGGCTGCACCATCTGTCTTCATCTTCCCGCCATCTGATGAGCAG
TTGAAATCTGGAACTGCCTCTGTTGTGTGCCTGCTGAATAACTTCTATCCCAGAGAGGCCAAAGT



DK/EP 2802351 T3

ACAGTGGAAGGTGGATAACGCCCTCCAATCGGGTAACTCCCAGGAGAGTGTCACAGAGCAGGACA
GCAAGGACAGCACCTACAGCCTCAGCAGCACCCTGACGCTGAGCAAAGCAGACTACGAGARAACAC
AAAGTCTACGCCTGCGAAGTCACCCATCAGGGCCTGAGCTCGCCCGTCACARAGAGCTTCAACAG
GGGAGAGTGTTAGGGTACCGCGGCCGCTTCGAATGAGATCCCCCGACCTCGACCTCTGGCTAATA
AAGGAAATTTATTTTCATTGCAATAGTGTGTTGGAATTTTTTGTGTCTCTCACTCGGAAGGACAT
ATGGGAGGGCAAATCATTTGGTCGAGATCCCTCGGAGATCTCTAGCTAGAGCCCCGCCGCCGGAL
GAACTAAACCTGACTACGGCATCTCTGCCCCTTCTTCGCGGGGCAGTGCATGTAATCCCTTCAGT
TGGTTGGTACAACTTGCCAACTGGGCCCTGTTCCACATGTGACACGGGGGGGGACCAAACACAAA
GGGGTTCTCTGACTGTAGTTGACATCCTTATAAATGGATGTGCACATTTGCCAACACTGAGTGGC
TTTCATCCTGGAGCAGACTTTGCAGTCTGTGGACTGCAACACAACATTGCCTTTATGTGTAACTC
TTGGCTGAAGCTCTTACACCAATGCTGGGGGACATGTACCTCCCAGGGGCCCAGGAAGACTACGG
GAGGCTACACCAACGTCAATCAGAGGGGCCTGTGTAGCTACCGATAAGCGGACCCTCAAGAGGGC
ATTAGCAATAGTGTTTATAAGGCCCCCTTGTTAACCCTAAACGGGTAGCATATGCTTCCCGGGTA
GTAGTATATACTATCCAGACTAACCCTAATTCAATAGCATATGTTACCCAACGGGAAGCATATGC
TATCGAATTAGGGTTAGTAAAAGGGTCCTAAGGAACAGCGATATCTCCCACCCCATGAGCTGTCA
CGGTTTTATTTACATGGGGTCAGGATTCCACGAGGGTAGTGAACCATTTTAGTCACAAGGGCAGT
GGCTGAAGATCAAGGAGCGGGCAGTGAACTCTCCTGAATCTTCGCCTGCTTCTTCATTCTCCTTC
GTTTAGCTAATAGAATAACTGCTGAGTTGTGAACAGTAAGGTGTATGTGAGGTGCTCGAAAACAA
GGTTTCAGGTGACGCCCCCAGAATAAAATTTGGACGGGGGGTTCAGTGGTGGCATTGTGCTATGA
CACCAATATAACCCTCACAAACCCCTTGGGCAATAAATACTAGTGTAGGAATGAAACATTCTGAA
TATCTTTAACAATAGAAATCCATGGGGTGGGGACAAGCCGTAAAGACTGGATGTCCATCTCACAC
GAATTTATGGCTATGGGCAACACATAATCCTAGTGCAATATGATACTGGGGTTATTAAGATGTGT
CCCAGGCAGGGACCAAGACAGGTGAACCATGTTGTTACACTCTATTTGTAACAAGGGGAAAGAGA
GTGGACGCCGACAGCAGCGGACTCCACTGGTTGTCTCTAACACCCCCGAAAATTAAACGGGGCTC
CACGCCAATGGGGCCCATAAACARAGACAAGTGGCCACTCTTTTTTTTGAAATTGTGGAGTGGGG
GCACGCGTCAGCCCCCACACGCCGCCCTGCGGTTTTGGACTGTAAAATAAGGGTGTAATAACTTG
GCTGATTGTAACCCCGCTAACCACTGCGGTCAAACCACTTGCCCACAAAACCACTAATGGCACCC
CGGGGAATACCTGCATAAGTAGGTGGGCGGGCCAAGATAGGGGCGCGATTGCTGCGATCTGGAGG
ACAAATTACACACACTTGCGCCTGAGCGCCAAGCACAGGGTTGTTGGTCCTCATATTCACGAGGT
CGCTGAGAGCACGGTGGGCTAATGTTGCCATGGGTAGCATATACTACCCAAATATCTGGATAGCA
TATGCTATCCTAATCTATATCTGGGTAGCATAGGCTATCCTAATCTATATCTGGGTAGCATATGC
TATCCTAATCTATATCTGGGTAGTATATGCTATCCTAATTTATATCTGGGTAGCATAGGCTATCC
TAATCTATATCTGGGTAGCATATGCTATCCTAATCTATATCTGGGTAGTATATGCTATCCTAATC
TGTATCCGGGTAGCATATGCTATCCTAATAGAGATTAGGGTAGTATATGCTATCCTAATTTATAT
CTGGGTAGCATATACTACCCAAATATCTGGATAGCATATGCTATCCTAATCTATATCTGGGTAGC
ATATGCTATCCTAATCTATATCTGGGTAGCATAGGCTATCCTAATCTATATCTGGGTAGCATATG
CTATCCTAATCTATATCTGGGTAGTATATGCTATCCTAATTTATATCTGGGTAGCATAGGCTATC
CTAATCTATATCTGGGTAGCATATGCTATCCTAATCTATATCTGGGTAGTATATGCTATCCTAAT
CTGTATCCGGGTAGCATATGCTATCCTCACGATGATAAGCTGTCAAACATGAGAATTAATTCTTG
AAGACGAAAGGGCCTCGTGATACGCCTATTTTTATAGGTTAATGTCATGATAATAATGGTTTCTT
AGACGTCAGGTGGCACTTTTCGGGGAAATGTGCGCGGAACCCCTATTTGTTTATTTTTCTAAATA
CATTCAAATATGTATCCGCTCATGAGACAATAACCCTGATAAATGCTTCAATAATATTGAAAAAG
GAAGAGTATGAGTATTCAACATTTCCGTGTCGCCCTTATTCCCTTTTTTGCGGCATTTTGCCTTC
CTGTTTTTGCTCACCCAGAAACGCTGGTGAAAGTAAAAGATGCTGAAGATCAGTTGGGTGCACGA
GTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTTCGCCCCGAAGAACG
TTTTCCAATGATGAGCACTTTTAAAGTTCTGCTATGTGGCGCGGTATTATCCCGTGTTGACGCCG
GGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGTACTCACCAGTC
ACAGAAAAGCATCTTACGGATGGCATGACAGTAAGAGAATTATGCAGTGCTGCCATAACCATGAG
TGATAACACTGCGGCCAACTTACTTCTGACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTT
TGCACAACATGGGGGATCATGTAACTCGCCTTGATCGTTGGGAACCGGAGCTGAATGAAGCCATA
CCAAACGACGAGCGTGACACCACGATGCCTGCAGCAATGGCAACAACGTTGCGCAAACTATTAAC
TGGCGAACTACTTACTCTAGCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTG
CAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGT

GAGCGTGGGTCTCGCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGT
TATCTACACGACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCTGAGATAGGTG
CCTCACTGATTAAGCATTGGTAACTGTCAGACCAAGTTTACTCATATATACTTTAGATTGATTTA
AAACTTCATTTTTAATTTAAAAGGATCTAGGTGAAGATCCTTTTTGATAATCTCATGACCAARAAT
CCCTTAACGTGAGTTTTCGTTCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTTCTT
GAGATCCTTTTTTTCTGCGCGTAATCTGCTGCTTGCAAACAAARAARCCACCGCTACCAGCGGTG
GTTTGTTTGCCGGATCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCA
GATACCAAATACTGTCCTTCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAACTCTGTAGCAC
CGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTGT
CTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAACGGGGGG
TTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAGATACCTACAGCGTGAGC
ATTGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACAGGTATCCGGTAAGCGGCAGGGTC
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GGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAACGCCTGGTATCTTTATAGTCCTGTCGG
GTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGA
AAAACGCCAGCAACGCGGCCTTTTTACGGTTCCTGGCCTTTTGCTGGCCTTTTGCTCACATGTTC
TTTCCTGCGTTATCCCCTGATTCTGTGGATAACCGTATTACCGCCTTTGAGTGAGCTGATACCGC
TCGCCGCAGCCGAACGACCGAGCGCAGCGAGTCAGTGAGCGAGGAAGCGGAAGAGCGCCCAATAC
GCAAACCGCCTCTCCCCGCGCGTTGGCCGATTCATTAATGCAGCTGGCACGACAGGTTTCCCGAC
TGGAAAGCGGGCAGTGAGCGCAACGCAATTAATGTGAGTTAGCTCACTCATTAGGCACCCCAGGC
TTTACACTTTATGCTTCCGGCTCGTATGTTGTGTGGAATTGTGAGCGGATAACAATTTCACACAG
GAAACAGCTATGACCATGATTACGCCAAGCTCTAGCTAGAGGTCGACCAATTCTCATGTTTGACA
GCTTATCATCGCAGATCCGGGCAACGTTGTTGCATTGCTGCAGGCGCAGAACTGGTAGGTATGGC
AGATCTATACATTGAATCAATATTGGCAATTAGCCATATTAGTCATTGGTTATATAGCATAAATC
AATATTGGCTATTGGCCATTGCATACGTTGTATCTATATCATAATATGTACATTTATATTGGCTC
ATGTCCAATATGACCGCCATGTTGACATTGATTATTGACTAGTTATTAATAGTAATCAATTACGG
GGTCATTAGTTCATAGCCCATATATGGAGTTCCGCGTTACATAACTTACGGTARATGGCCCGCCT
GGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCC
AATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACGGTAAACTGCCCACTTGGCAGTAC
ATCAAGTGTATCATATGCCAAGTCCGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGG
CATTATGCCCAGTACATGACCTTACGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCAT
CGCTATTACCATGGTGATGCGGTTTTGGCAGTACACCAATGGGCGTGGATAGCGGTTTGACTCAC
GGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTTTGTTTTGGCACCAAAATCAACGG
GACTTTCCAAAATGTCGTAATAACCCCGCCCCGTTGACGCAARATGGGCGGTAGGCGTGTACGGTG
GGAGGTCTATATAAGCAGAGCTCGTTTAGTGAACCGTCAGATCCTCACTCTCTTCCGCATCGCTG
TCTGCGAGGGCCAGCTGTTGGGCTCGCGGTTGAGGACAAACTCTTCGCGGTCTTTCCAGTACTCT
TGGATCGGAAACCCGTCGGCCTCCGAACGGTACTCCGCCACCGAGGGACCTGAGCGAGTCCGCAT
CGACCGGATCGGAAAACCTCTCGAGAAAGGCGTCTAACCAGTCACAGTCGCAAGGTAGGCTGAGC
ACCGTGGCGGGCGGCAGCGGGTGGCGGTCGGGGTTGTTTCTGGCGGAGGTGCTGCTGATGATGTA
ATTAAAGTAGGCGGT

SEQ DI NO.:60
ATGCCAAGTGGTCCCAGGCTGACATTGTGATGACCCAGTCTCC

SEQ ID NO.:61
ATGCCAAGTGGTCCCAGGCTGATGTTTTGATGACCCAAACTCC

SEQ ID NO.:62
ATGCCAAGTGGTCCCAGGCTGACATCGTTATGTCTCAGTCTCC

SEQ ID NO.:63
GGGAAGATGAAGACAGATGGTGCAGCCACAGC

SEQ ID NO.:64
GTAAGCGCTAGCGCCTCAACGAAGGGCCCATCTGTCTTTCCCCTGGCCCC

SEQ ID NO.:65

GTAAGCGAATTCACAAGATTTGGGCTCAACTTTCTTG

SEQ ID NO.:66
GCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCAC
AGCAGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAG
GCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGACTCTACTCCCTC
AGCAGCGTGGTGACCGTGCCCTCCAGCAGCTTGGGCACCCAGACCTACATCTGCARCGTGAATCA
CAAGCCCAGCAACACCAAGGTGGACAAGARAGTTGAGCCCAAATCTTGT

SEQ ID NO.:67
ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTIVSWNSGALTSGVHTFPAVLQSSGLYSL
SSVVTVPSSSLGTQTY ICNVNHKPSNTKVDKKVEPKSC

SEQ ID NO.:68
CTTGAGCCGGCGGATGGTCGAGGTGAGGTGTGGCAGGCTTGAGATCCAGCTGTTGGGGTGAGTAC
TCCCTCTCAAAAGCGGGCATTACTTCTGCGCTAAGATTGTCAGTTTCCAARAACGAGGAGGATTT
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GATATTCACCTGGCCCGATCTGGCCATACACTTGAGTGACAATGACATCCACTTTGCCTTTCTCT
CCACAGGTGTCCACTCCCAGGTCCAAGTTTGCCGCCACCATGGAGACAGACACACTCCTGCTATG
GGTACTGCTGCTCTGGGTTCCAGGTTCCACTGGCGGAGACGGAGCTTACGGGCCCATCTGTCTTT
CCCCTGGCCCCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGA
CTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCT
TCCCGGCTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGGTGACCGTGCCCTCCAGC
AGCTTGGGCACCCAGACCTACATCTGCAACGTGAATCACAAGCCCAGCAACACCAAGGTGGACAA
GAAAGTTGAGCCCAAATCTTGTGAATTCACTCACACATGCCCACCGTGCCCAGCACCTGAACTCC
TGGGGGGACCGTCAGTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACC
CCTGAGGTCACATGCGTGGTGGTGGACGTGAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTA
CGTGGACGGCGTGGAGGTGCATAATGCCRAAGACARAGCCGCGGGAGGAGCAGTACAACAGCACGT
ACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGC
AAGGTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAARACCATCTCCAAAGCCAAAGGGCAGCC
CCGAGAACCACAGGTGTACACCCTGCCCCCATCCCGGGATGAGCTGACCAAGAACCAGGTCAGCC
TGACCTGCCTGGTCAAAGGCTTCTATCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAG
CCGGAGAACAACTACAAGACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTACAG
CAAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCATG
AGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCCGGGAAATGATCCCCCGAC
CTCGACCTCTGGCTAATAAAGGAAATTTATTTTCATTGCAATAGTGTGTTGGAATTTTTTGTGTC
TCTCACTCGGAAGGACATATGGGAGGGCAAATCATTTGGTCGAGATCCCTCGGAGATCTCTAGCT
AGAGCCCCGCCGCCGGACGAACTAAACCTGACTACGGCATCTCTGCCCCTTCTTCGCGGGGCAGT
GCATGTAATCCCTTCAGTTGGTTGGTACAACTTGCCAACTGAACCCTAAACGGGTAGCATATGCT
TCCCGGGTAGTAGTATATACTATCCAGACTAACCCTAATTCAATAGCATATGTTACCCAACGGGA
AGCATATGCTATCGAATTAGGGTTAGTAAAAGGGTCCTAAGGAACAGCGATGTAGGTGGGCGGGC
CAAGATAGGGGCGCGATTGCTGCGATCTGGAGGACAAATTACACACACTTGCGCCTGAGCGCCAA
GCACAGGGTTGTTGGTCCTCATATTCACGAGGTCGCTGAGAGCACGGTGGGCTAATGTTGCCATG
GGTAGCATATACTACCCAAATATCTGGATAGCATATGCTATCCTAATCTATATCTGGGTAGCATA
GGCTATCCTAATCTATATCTGGGTAGCATATGCTATCCTAATCTATATCTGGGTAGTATATGCTA
TCCTAATTTATATCTGGGTAGCATAGGCTATCCTAATCTATATCTGGGTAGCATATGCTATCCTA
ATCTATATCTGGGTAGTATATGCTATCCTAATCTGTATCCGGGTAGCATATGCTATCCTAATAGA
GATTAGGGTAGTATATGCTATCCTAATTTATATCTGGGTAGCATATACTACCCAAATATCTGGAT
AGCATATGCTATCCTAATCTATATCTGGGTAGCATATGCTATCCTAATCTATATCTGGGTAGCAT
AGGCTATCCTAATCTATATCTGGGTAGCATATGCTATCCTAATCTATATCTGGGTAGTATATGCT
ATCCTAATTTATATCTGGGTAGCATAGGCTATCCTAATCTATATCTGGGTAGCATATGCTATCCT

AATCTATATCTGGGTAGTATATGCTATCCTAATCTGTATCCGGGTAGCATATGCTATCCTCACGA
TGATAAGCTGTCAAACATGAGAATTAATTCTTGAAGACGAAAGGGCCTCGTGATACGCCTATTTT
TATAGGTTAATGTCATGATAATAATGGTTTCTTAGACGTCAGGTGGCACTTTTCGGGGAAATGTG
CGCGGAACCCCTATTTGTTTATTTTTCTAAATACATTCAAATATGTATCCGCTCATGAGACAATA
ACCCTGATAAATGCTTCAATAATATTGAAAAAGGAAGAGTATGAGTATTCAACATTTCCGTGTCG
CCCTTATTCCCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTGGTGAAA
GTAAAAGATGCTGAAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCGG
TAAGATCCTTGAGAGTTTTCGCCCCGAAGAACGTTTTCCAATGATGAGCACTTTTAAAGTTCTGC
TATGTGGCGCGGTATTATCCCGTGTTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTAT
TCTCAGAATGACTTGGTTGAGTACTCACCAGTCACAGAAAAGCATCTTACGGATGGCATGACAGT
AAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGCGGCCAACTTACTTCTGACAA
CGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATCATGTAACTCGCCTT
GATCGTTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCTGC
AGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTACTTACTCTAGCTTCCCGGCAAC
AATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCGCTCGGCCCTTCCGGCT
GGCTGGTTTATTGCTGATAARATCTGGAGCCGGTGAGCGTGGGTCTCGCGGTATCATTGCAGCACT
GGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGGCAACTATGG
ATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTCACTGATTAAGCATTGGTAACTGTCAGAC
CAAGTTTACTCATATATACTTTAGATTGATTTAAAACTTCATTTTTAATTTAAAAGGATCTAGGT
GAAGATCCTTTTTGATAATCTCATGACCAARATCCCTTAACGTGAGTTTTCGTTCCACTGAGCGT
CAGACCCCGTAGAAAAGATCAAAGGATCTTCTTGAGATCCTTTTTTTCTGCGCGTAATCTGCTGC
TTGCAAACAAAAAAACCACCGCTACCAGCGGTGGTTTGTTTGCCGGATCAAGAGCTACCAACTCT
TTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAATACTGTCCTTCTAGTGTAGCCGT
AGTTAGGCCACCACTTCAAGAACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTA
CCAGTGGCTGCTGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACC
GGATAAGGCGCAGCGGTCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGA
CCTACACCGAACTGAGATACCTACAGCGTGAGCATTGAGAAAGCGCCACGCTTCCCGAAGGGAGA
AAGGCGGACAGGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGG
GGGAAACGCCTGGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTT
TGTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCTTTTTACGGTTC
CTGGCCTTTTGCTGGCCTTTTGCTCACATGTTCTTTCCTGCGTTATCCCCTGATTCTGTGGATAA
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CCGTATTACCGCCTTTGAGTGAGCTGATACCGCCTCGCCGCAGCCGAACGACCGAGCGCAGCGAGT
CAGTGAGCGAGGAAGCGTACATTTATATTGGCTCATGTCCAATATGACCGCCATGTTGACATTGA
TTATTGACTAGTTATTAATAGTAATCAATTACGGGGTCATTAGTTCATAGCCCATATATGGAGTT
CCGCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGA
CGTCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTG
GAGTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTCCGCCCCC
TATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTACGGGACT
TTCCTACTTGGCAGTACATCTACGTATTAGTCATCGCTATTACCATGGTGATGCGGTTTTGGCAG
TACACCAATGGGCGTGGATAGCGGTTTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGT
CAATGGGAGTTTGTTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTAATAACCCCGCCC
CGTTGACGCAAATGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGCTCGTTTAGTG
AACCGTCAGATCCTCACTCTCTTCCGCATCGCTGTCTGCGAGGGCCAGCTGTTGGGCTCGCGGTT
GAGGACAAACTCTTCGCGGTCTTTCCAGTACTCTTGGATCGGAAACCCGTCGGCCTCCGAACGGT
ACTCCGCCACCGAGGGACCTGAGCGAGTCCGCATCGACCGGATCGGAAAACCTCTCGAGAAAGGC
GTCTAACCAGTCACAGTCGCAAGGTAGGCTGAGCACCGTGGCGGGCGGCAGCGGGTGGCGGTCGG
GGTTGTTTCTGGCGGAGGTGCTGCTGATGATGTAATTAAAGTAGGCGGT

SEQ ID NO.:69

GGGTTCCAGGTTCCACTGGCGAGGTTCAGCTGCAGCAGTCTGT

SEQ ID NO.:70
GGGTTCCAGGTTCCACTGGCGAGGTGCAGCTTCAGGAGTCAGG

SEQ ID NO.:71
GGGGCCAGGGGAAAGACAGATGGGCCCTTCGTTGAGGC

SEQ ID NO.: 89: Exemplary embodiment of CDRL1 K-S-S-Q-S-L-L-N/H-S/T-S/N/D-N/G-Q/N/K-
K/L-N-Y-L-A

SEQ ID NO.:90: Exemplary embodiment of CORL1 K-A-S-Q-D-1-H-N/T-Y/F-L-N

SEQ ID NO.:91: Exemplary embodiment of CDRL2 F-A-S-T-R-E-S

SEQ ID NO.: 92: Exemplary embodiment of CDRL2 L-V-S-K-L-D-S

SEQ ID NO.:93: Exemplary embodiment of CDRL2 R-A-N-R-L-V-D

SEQ ID NO.:94: Exemplary embodiment of CDRL3 Q-Q-H-Y-S-T-P-L-T

SEQ ID NO.:95: Exemplary embodiment of CDRL3 W/L-Q-Y/G-D/T-A/E/H-F-P-R-T
SEQ ID NO.:96: Exemplary embodiment of CDRH1 1 G-Y-T/I-F-T-D/E-Y-E/N-M/I/V-H
SEQ ID NO.:97: Exemplary embodiment of CORH1 G-F-T/S-I-T-S-G-Y-G-W-H

SEQ ID NO.:98: Exemplary embodiment of CDRH2 V/N/G-1/L-D-P-E/A/G-T/Y-G-X-T-A
SEQ ID NO.:99: Exemplary embodiment of CDRH2 Y-I-N/S-F/Y-N/D-G

SEQ ID NO.:100: Exemplary embodiment of CORH3 M-G-Y-S/A-D-Y

SEQ ID NO.:101: Exemplary embodiment of CORH3 A-S-S-Y-D-G-F-L-A-Y

SEQ ID NO.:102: Exemplary embodiment of CORH3 3 A-R/W-W/F-G-L-R-Q/N
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SEQ ID NO.103- 3A2 light chain variable region
DAVMTQIPLTLSVTIGQPASLSCKSSQSLLHSDGKTYLNWLLORPGQSPKRLISLVSKLDSGVPD
RFTGSGSGTDFTLKISRVEAEDLGLYYCHQGTHFPRTFAGGTNLEIK

SEQ ID NO.104 3F6 light chain variable region
SIVMTQTPLTLSVTIGQPASITCKSSQSLLYSDGKTYLNWLLORPGQSPKRLISLVSKLDSGVPD
GFTGSGSGTDFTLKISRVEAEDLGVYYCHQETHFPRTFGGGTKLEIK

SEQ ID NO.105- 3E8 light chain variable region

DAVMTQIPLTLSVTIGQPASISCKSSQSLLHSDGKTYLNWLLQRPGQSPKRLIYLVSKLDSGVPD
RFTGSGSGTDFTLKISRVEAEDLGVYYCWQGTHFPRTFGGGTKLEIK

SEQ ID NO.106- 3E10 light chain variable region
DIVMTQAAPSVPVTPGESVSISCRSSKSLLHSNGNTYLYWFLQRPGQSPQLLIYRMSNLASGVPD
RFSGSGSGTAFTLRISRVEAEDVGVYYCMOQHLEYPYTFGGGTKLEIK

SEQ ID NO.107- 3A9 light chain variable region

DIVMTQSPSSLAMSLGQKVTMéCKSSQSLLNSNNQLNYLAWYQQKPGQSPKLLVYFASTRKSGVP
DRFIGSGSGTDFTLTITSVQAEDLADYFCQQHFNTPLTFGAGTKLELK

SEQ ID NO.108- 3B1 light chain variable region
DIVMTQSPSSLAISVGOKVTMSCKSSQSLLNSSNOQKNYLAWYQQKPGQSPKLLVFFASTRESGVP
DRFIGSGSGTDFTLTISSVQAEDLADYFCQOHYSIPLTFGAGTKLELK

SEQ ID NO.109- 3G5 light chain variable region
DIVMTQSPSSLAMSVGQKVTMSCKSSQSLLNSSNQKNYLAWYQOKPGQSPKLLVFFASTRESGVP
DRFIGSGSGTDFTLTITSVQAEDLADYFCQQHYSIPLTFGSGTKLELK

SEQ ID NO.110- 3B2 light chain variable region
DIVMTQSPSSLAMSVGQKVTMSCKSSOSLLNSSNORNYLAWYQQKPGOSPKLLVYFASTRESGVP
DRFIGSGSGTDFTLTISSVQAEDLADYFCQQHYSIPLTFGAGTKLELK

SEQ ID NO.111- 3B8 light chain variable region

DIVMTQSPSSLAMSVGQKVTMSCKSSQSLLNSSNOKNYLAWYQQKPGQSPKLLVYFASTRESGVP
DRFIGSGSGTDFTLTISSVQAEDLADYFCQOHYSTPLTFGAGTKLELK

SEQ ID NO.112- 3G8 light chain variable region
DIVMTQSPSSLAMSVGQKVTMSCKSSQSLLNSSNOKNYLAWYQQKPGQSPKLLVYFASTRESGVP
DRFIGSGSGTDFTLTISSVQAEDLADYFCQQHYSTPLTFGAGTKLELK

SEQ ID NO.113- 3F7 light chain variable region
DIVMTQSPSSLAMSVGQKVTMSCKSSQSLLNSSNQRKNYLAWYQQKPGQSPKLLIYFASTRESGVP
DRFIGSGSGTDFTLTISSVQAEDLADYFCQQHYSTPLTFGAGTKLELK

SEQ ID NO.114- 3E9 light chain variable region

DIVMTQSPSSLAMSVGQKVTMéCKSSQSLLNSSNQKNYLAWYQQKPGQSPKLLVYFASTRESGVP
DRFIGSGSGTEFTLTITSVQAEDLADYFCQQHYSTPLTFGAGTKLELK

SEQ ID NO.115- 3C3 light chain variable region
DIVMTOSPSSLAMSVGQKVTMSCKSSQSLLNSSNQKNYLAWYQQKPGQSPKLLVYFGSTRESGVP
DRFIGSGSGTDFTLTISGVQAEDLADYFCQQHYSTPLTFGAGTKLELK

SEQ ID NO.116- 3E12 light chain variable region
DIVMTQSPSSLAMSVGQKVTMNCKSSQOSLLNRSNOQKNYLAWYQQOKPGQSPKLLVYFASTRESGVP
DRFIGSGSGTDFTLTISSVQAEDLADYFCQQHYSIPLTFGAGTKLELK

SEQ ID NO.117- 4A2 light chain variable region

NTIMLMACHALT AMCIUIMNATITMMATNPOCOACT T AMICEAZAIVT AWVNANTYDANCDYT. T T VRAQTDRQMATD
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LLVIILWYOr ODIEMIOV OWMA V LIIINUNRD W D A AJANAVODATY EVAY L 2L4E2VY L AN INL \TROL NI L) L AT CBAD & ADAININT V O

DRFIGSGSGTYFTLTISSVQAEDLADYFCQQHYSTPLTFGAGTKLDLK

SEQ ID N0.118-3F 10 light chain variable region

DIVMTQSPSSLTMSVGQKVTMéCKSSQSLLNTSNQLNYLAWYQQKPGQSPKLLVYFASTTESGVP
DRFIGSGSGTDFTLTISSVQAEDLADYFCQQHYSTPLTFGAGTKLELK

SEQ ID NO.119-3F4 light chain variable region

DIVMTQSPSSLTVTAGEKVTMSCKSSQSLLNTSNQKNYLAW&QQKPGQSPKLLVYFASTRASGVP
DRFIGSGSGTDFTLTISSVQAEDLADYFCQQHYSTPLTFGAGTKLELK

SEQ ID NO.120-3B11 light chain variable region

DIVMTQSPSSLAMSVGQKVTMéCKSSQSLLNSSNQKNYLAWYQQKPGQSPKLLVYFASTRESGVP
DRFIGSGSGTDFTLTISSVOAEDLADYFCQQHYSTPLTFGAGTKLELK

SEQ ID NO.121-3G12 light chain variable region

DIVMTQSPKFMSTSVGDRVSITCKASQDVGTAVAWYQQKPGQéPELLIYWTSTRHTGVPDRFSGS
GSGTDFTLTISSVQAEDLADYFCQQRYSIPLTFGAGTKLELR

SEQ ID NO.122-3D1 light chain variable region
DIKMTQSPSSMYASLGERVTITCKASODIHTYLNWFQOKPGKSPETLIYRANRLVDGVPSRFSGS
GSGQDYSLTISSLEYEDMGIYYCLQYDEFPLTFGAGTKLELK

SEQ ID NO.123-3C2 light chain variable region
DIQMTQSPSSMYASLGERVTLTCKASQDIHANYLNWFQQOKPGKSPKTLIHRANRLVAGVPSRFSGS
GSGQDYSLTISSLEYEDLGIYYCLQYDAFPLTFGAGTKLELK

SEQ ID NO.124-3ES6 light chain variable region
DIQMTQSPSSMYASLGERVTLTCKASQDIHNYLNWFQQRPCKSPKTLIHRANRLVAGVPSRFSGS
GSGQDYSLTISSLEYEDLGIYYCLQYDAFPLTFGAGTKLELK

SEQ ID NO.125-3H3 light chain variable region
DIVMSQSPSSMYASLGERVTITCKASQDIHRFLNWFQQKPGKSPKTLIFHANRLVDGVPSRFSGS
GSGLDYSLTISSLEYEDMGIYFCLQYDAFPLTFGAGTKLELK

SEQ ID NO.126- 3A2 heavy chain variable region

HEIQLQQSGPELVKPGASVKMSCKTSGYTFTDYNMHWVKQKPGQGLEWIGYINPYNDVTEYNEKF
KGRATLTSDKSSSTAYMDLSSLTSDDSAVYFCAWFGLROWGOGTLVTVST

SEQ ID NO.127- 3F6 heavy chain variable region
HEVQLOQSGPELVKPGASVKMSCKASGYIFTEYNIHWVKQKPGQGPEWIGNINPYNDVIEYNEKF
KGKATLTSDKASSTAYMDLSSLTSEDSAVY YCARWGLRNWGQGTLVTVSA

SEQ ID NO.128- 3E8 heavy chain variable region
HEVQLQQSVPELVKPGASVKMSCKTSGYTFTEYNMHWVKQKPGQGPEWIGNINPYNNVTEYNEKF
KGKATLTSDKSSSTAYLDLSSLTSEDSAVYYCARWGLRNWGQGTLVTVSA

SEQ ID NO.129- 3A9 heavy chain variable region
HQVQVQQPGAELVRPGASVTLSCKASGY IFTDYEVHWVRQRPVHGLEWIGVIDPETGDTAYNQKF
KGKATLTADKSSSTAYMELSSLTAEDSAVYYCIGYADYWGQGTTLTVSS

SEQ ID NO.130-3B1 heavy chain variable region
HOVQLOQPGAELVRPGASVTLSCKASGYTFTDYETHWVKQTPVHGLEWIGVIDPETGGTAYNQKE
KGKATLTTDKSSSTAYMELRSLTSEDSAVYYCMGY SDYWGQGTTLTVSS

SEQ ID NO.131-3B2 heavy chain variable region

HEVQLQQSGAELVRPGASVTLSbKASGYTFTDYEIHWVKQTPVHGLEWIGVIDPETGATAYNQKF
KGKATLTADKSSSTAYMELSSLTSEDSAVY YCMGYSDYWGQGTTLTVSS
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SEQ ID NO.132- 3F4 heavy chain variable region

HEVOLQOSGAELVRPGASVTLSCKASGYTFTDYEI RWVKQTPVHGLEWIGVIDPETGSTAYNOKF
KGKATLTADKASSTAYMELSSLTSEDSAVY YCMGYSDYWGQGTTLTVSS

SEQ ID NO.133- 3E9 heavy chain variable region
HEVOLQQSGAELVRPGASATLSCKASGYTFTDYEMHWVKQTPVHGLEWIGVIDPETGSTAYNQKFE
KGKATLTADKSSSTAYMELSSLTSEDSAVYYCMGYADYWGQGTTLTVSS

SEQ ID NO.134- 3B8 heavy chain variable region

HEVQLQQSGAELVRPGASVTLSCkASGYTFTDYEIHWVKQTPVHGLEWIGVIDPETGDTAYNQNF
TGKATLTADKSSSTAYMELSSLTSEDSAVYYCMGYADYWGQGTTLTVSS

SEQ ID NO.135- 3G8 heavy chain variable region
HOVQLKQSGAELVRPGASVTLSCKASGYTFITDYEVHWVKQTPVHGLEWIGVIDPATGDTAYNQKF
KGKATLTADKSSSTAYMEVSSLTSEDSAVYYCMGYSDYWGQGTTLTVSS

SEQ ID NO.136- 3F7 heavy chain variable region
HQAYLQOSGAELVRPGASVTLSCKASGYTFIDYEIHWVKQTPVHGLEWIGVIDPETGDTAYNQKF
KDKATLTADKASSTAYMELSSLTSEDSAVYYCMGYSDYWGQGTTLTVSS

SEQ ID NO.137- 3E12 heavy chain variable region
HQVQOLQOSEAELVKPGASVKLSCKASGYTFTDYEIHWVKQTPVHGLEWIGVIDPETGDTAYNQKF
KGKATLTADKSSSTAYMELSRLTSEDSAVYYCMGHSDYWGQGTTLTVSS

SEQ ID NO.138- 3G12 heavy chain variable region

HEVQLQQOSVAELVRPGASVTVSCKASGYIFTDYEIHWVKQTPAHGLEWIGVIDPETGNTAFNQKF
KGKATLTADISSSTAYMELSSLTSEDSAVYYCMGYSDYWGQGTTLTVSS

SEQ ID NO.139- 3F10 heavy chain variable region
HEVQLQQSVAELVRPGAPVTLSCKASGYTFTIDYEVHWVKQTPVHGLEWIGVIDPETGATAYNQKF
KGKATLTADKSSSAAYMELSRLTSEDSAVYYCMSYSDYWGQGTTLTVSS

SEQ ID NO.140- 3C3 heavy chain variable region

HEVQLQQSVAEVVRPGASVTLSCKASGYTFTDYEIHWVKQTPVHGLEWIGVIDPETGVTAYNQRF
RDKATLTTDKSSSTAYMELSSLTSEDSAVYFCMGYSDYWGQGTTLTVSS

SEQ ID NO.141- 3G5 heavy chain variable region
HQVOLQQPGAELVRPGASVTLSCKASGYTFTDYEIHWVKQTPVHGLEWIGVLDPGTGRTAYNQKF
KDKATLSADKSSSTAYMELSSLTSEDSAVY YCMSYSDYWGPGTTLTVSS

SEQ ID NO.142- 3B11 heavy chain variable region

HEVQLQQSVAELVRPGASVTLSCKASGYTFTDYEMHWVKQTPVRGLEWIGVIDPATGDTAYNQKF
KGKATLTADKSSSAAFMELSSLTSEDSAVYYCMGYSDYWGQGTTLTVSS

SEQ ID NO.143- 3E6 heavy chain variable region
HQVQLQOQOSGAELVRPGASVTLSCKASGYTFSDYEMHWVKQTPVHGLEWIGGIDPETGDTVYNQKF
KGKATLTADKSSSTAYMELSSLTSEDSAVYYCISYAMDYWGQGTSVTVSS

SEQ ID NO.144- 4A2 heavy chain variable region
HQVKLQQSGTELVRPGASVTLSCKASGYKFTDYEMHWVKQTPVHGLEWIGGIDPETGGTAYNQKF
KGKAILTADKSSTTAYMELRSLTSEDSAVYYCISYAMDYWGQGTSVTVSS

SEQ ID NO.145- 3E10 heavy chain variable region
HEVQLQOSGPELVKPGASVKISCKASGDTFTDY YMNWVKQOSHGKSLEWIGDINPNYGGITYNQKF
KGKATLTVDTSSSTAYMELRGLTSEDSAVYYCQAYYRNSDYWGQGTTLTVSS

SEQ ID NO.146- 3D1 heavy chain variable region
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HEVQLQE SGPDLVKPSQSLSLTC'I_[‘VTGFS ITSGYGWHWIRQF}:’GDKLEWMGYISFNGDYNYNPSL
KSRISITRDTSKNQFFLQLSSVTTEDTATYYCASSYDGLFAYWGQGTLVTVSA

SEQ ID NO.147- 3C2 heavy chain variable region
HDVQLQESGPDLVKPSQSLSLTCTVTGFSITSGYGWHWIRQFPGNKLEWMGY ISFNGDSNYNPSL
KSRISITRDTSKNQFFLQLNSVTSEDTATYYCASSYDGLFAYWGQGPLVTVSA

A

SEQ ID NO.:148
KSSQSLLHSDGKTYLN

SEQ ID NO.:149
LVSKLDS

SEQ ID NO.:150
WQGTHFPRT

SEQ ID NO.:151
GYTFTD YNMH

SEQ ID NO.:152
YINPYNDVTE

SEQ ID NO.:153
AWFGL RQ

SEQ ID NO.:154
RSSKSLLHSNGN TYLY

SEQ ID NO.:155
RMSNLAS

SEQ ID NO.:156
MQHLEYPYT

SEQ ID NO.:157
GDTFTD YYMN

SEQ ID NO.:158
DINPNYGGIT

SEQ ID NO.:159
QAYYRNS DY

SEQ ID NO.:160
KASQDVGTAVA

SEQ ID NO.:161
WTSTRHT
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SEQ ID NO.:162
QQHYSIPLT

SEQ ID NO.:163
GYIFTDYEIH

SEQ ID NO.:164
VIDPETGNTA

SEQ ID NO.:165
MGYSDY

SEQ ID NO.:166
MVLQTQVFISLLLWISGAYGDIVMTQSPDSLAVSLGERATINCKSSQSLLNSNFQKNFLAWYQQK
PGQPPKLLIYFASTRESSVPDRFSGSGSGTDFTLTISSLQAEDVAVYYCQOHYSTPLTFGQGTKL
EIRRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSK
DSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

SEQ ID NO.:167

MDWTWRILFLVAAATGTHAEVQLVQSGAEVKRPGASVKVSCKASGY IFTDYETHWVRQAPGQGLE
WMGVIDPETGNTAFNQKFKGRVTITADTSTSTAYMELSSLTSEDTAVYYCMGYSDYWGQGTLVTV
SSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQOSSGLY
SLSSVVTVPSSSLGTQTYICNVNHRPSNTKVDKRKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPP
KPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLH
QDWLNGKEYRKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPS
DIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQOGNVFSCSVMHEALHNHYTQKS
LSLSPGK

SEQ ID N:168
DIVMTQSPDSLAVSLGERATINCKSSQSLLNSNFQKNFLAWYQOKPGQPPKLLIYFASTRESSVE

DRFSGSGSGTDFTLTISSLOAEDVAVYYCQOHYSTPLTFGQGTKLEIK

SEQ ID NO.:169
EVQLVQSGAEVKKPGASVKVSCRASGY IFTDYEIHWVRQAPGQGLEWMGVIDPETGNTAFNQKFK
GRVTITADTSTSTAYMELSSLTSEDTAVYYCMGYSDYWGQGTLVTVSS

SEQ ID NO.:170
MVLOTQVFISLLLWISGAYGDIVMTQSPSSLSASVGDRVTITCKASQDIHNFLNWFQQKPGKAPK
TLIFRANRLVDGVPSRFSGSGSGTDYTLTISSLQPEDFATYSCLQYDEIPLTFGQGTKLEIRRTV
AAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREARVQWKVDNALQSGNSQESVTEQDSKDSTYSL
SSTLTLSKADYEKHKVYACEVTHQOGLSSPVIKSFNRGEC

SEQ ID NO.:171

MDWTWRILFLVAAATGTHAEVQLQESGPGLVKPSQTLSLTCTVSGFSITSGYGWHWIRQHPGKGL
EWIGYINYDGHNDYNPSLKSRVTISQDTSKNQFSLKLSSVTAADTAVYYCASSYDGLFAYWGQGT
LVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQS
SGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVF
LFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVL
TVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKG
FYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQOGNVFSCSVMHEALENHY
TQKSLSLSPGK
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SEQ ID No.:172
DIVMTQSPSSLSASVGDRVTITCKASQDIHNFLNWFQQKPGKAPKTLIFRANRLVDGVPSRFSGS
GSGTDYTLTISSLQPEDFATYSCLQYDEIPLTFGQGTKLEIK

SEQ ID NO.:173
EVQLQESGPGLVKPSQTLSLTCTVSGFSITSGYGWHWIRQHPGKGLEWIGY INYDGHNDYNPSLK
SRVTISQDTSKNQFSLKLSSVTAADTAVYYCASSYDGLFAYWGQGTLVTVS

SEQ ID NO.:186 (3A4 variant light chain variable region consensus 1)
DXVMTQTPLSLXVXXGXXASISCRSSQSLLHSNGNTYLEWYLQKPGQSPXLLIHTVSNRFSGVP

DRFSGSGSGTDFTLKISRVEAEDXGVYYCFQGSHVPLTFGXGTXLEXK
wherein at least one of the amino acids identified by X is an amino acid substitution

(conservative or non-conservative) in comparison with a corresponding amino acid in the
polypeptide set forth in SEQ ID NO.:48. The amino acid substitution may be, for example
conservative.

SEQ ID NO.:187 (3A4 variant light chain variable region consensus 2)
DX21VMTQTPLSLX 3V X23X24GX 25X a6ASISCRSSQSLLHSNGNTYLEWYLQKPGQSPXs7LLIHTVSE

NRFSGVPDRFSGSGSGTDFTLKISRVEAEDXsGVYYCFQGSHVPLTFGX,eGTXa10LEXa11K
Wherein X,1 may be a hydrophobic amino acid,;

Wherein Xg2 may be A or P;

Wherein Xg3 may be neutral hydrophilic amino acid;
Wherein Xz4 may be L or P;

Wherein X;5 may be an acidic amino acid;

Wherein X, may be Q or P;

Wherein Xa7 may be a basic amino acid,;

Wherein Xag may be a hydrophobic amino acid;
Wherein X,9 may be Aor Q;

Wherein X190 may be a basic amino acid; or
Wherein X511 may be a hydrophobic amino acid,

wherein at least one of the amino acid identified by X is an amino acid substitution
(conservative or non-conservative) in comparison with a corresponding amino acid in the
polypeptide set forth in SEQ ID NO.:48.

SEQ ID NO.:188 (3A4 variant light chain variable region consensus 3)
DXa1VMTQTPLSLXa2VXa3X 4aGXasX aASISCRSSQSLLHSNGNTYLEWYLQKPGQSPX a7LLIHTV
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SNRFSGVPDRFSGSGSGTDFTLKISRVEAEDXAsGVYYCFQGSHVPLTFGXagGTXa10LEXA11K
Wherein Xap1 may be V or |
Wherein Xapo may be Aor P
Wherein Xa3 may be Sor T
Wherein Xp4 may be L or P
Wherein Xa5 may be D or E
Wherein Xpg may be Q or P
Wherein Xa7 may be Kor Q
Wherein Xag may be L or V
Wherein Xag may be Aor Q
Wherein Xa19 may be Ror Kor
Wherein Xa11 may be L or |,

wherein at least one of the amino acid identified by X is an amino acid substitution
(conservative or non-conservative) in comparison with a corresponding amino acid in the
polypeptide set forth in SEQ ID NO.:48.

SEQ ID NO.:189 (3A4 variant 1 light chain variable region: Lvh1)
DIVMTQTPLSLPVTPGEPASISCRSSQSLLHSNGNTYLEWYLQKPGQSPQLLIYTVSNRFSGVPD

RFSGSGSGTDFTLKISRVEAEDVGVYYCFQGSHVPLTFGQGTKLEIK

SEQ ID NO.:190 (3A4 variant 2 light chain variable region: Lvh2)
DVVWMTQTPLSLPVTPGEPASISCRSSQSLLHSNGNTYLEWYLQKPGQSPKLLIYTVSNRFSGVPD

RFSGSGSGTDFTLKISRVEAEDYGVYYCFQGSHVPLTFGQGTKLEIK

SEQ ID NO.:191 (3A4 variant heavy chain variable region consensus 1)
QXQLVQSGXEXXKPGASVKXSCKASGYTFTDDYMSWVXQXXGXXLEWXGDINPYNGDTNYNQ

KFKGXXXXTXDXSXSTAYMXLXSLXSEDXAVYYCARDPGAMDYWGQGTXVTVSS
wherein at least one of the amino acid identified by X is an amino acid substitution

(conservative or non-conservative) in comparison with a corresponding amino acid in the
polypeptide set forth in SEQ ID NO.:46. The amino acid substitution may be, for example
conservative.

SEQ ID NO.:192 (3A4 variant heavy chain variable region consensus 2)
QXp1QALVQSGXp2EXpaXps KPGASVKX,sSCKASGYTFTDDYMSWV X psQXy7X56G XpoX510L EWXp11G

DINPYNGDTNYNQKFKGXs12Xb13X514Xb15 T X616DXp17S Xp18S TAYM X515l Xp20S L X521 SEDX522AVYY
CARDPGAMDYWGQGTX23VTVSS



Wherein Xy may be a hydrophobic amino acid;
Wherein Xp» may be P or A;

Wherein Xp3 may be a hydrophobic amino acid;
Wherein Xp4 may be V or K;

Wherein Xp5 may be a hydrophobic amino acid;
Wherein Xpg may be a basic amino acid;
Wherein Xp7 may be Sor A,

Wherein Xpg may be H or P;

Wherein Xpg may be a basic amino acid;
Wherein Xp19 may be S or G;

Wherein Xp11 may be a hydrophobic amino acid;
Wherein Xp12 may be a basic amino acid;
Wherein Xp13 may be a hydrophobic amino acid;
Wherein Xp14 may be | or T,

Wherein Xp15 may be a hydrophobic amino acid;
Wherein Xp1g may be a hydrophobic amino acid;
Wherein X7 may be Kor T,

Wherein Xp1g8 may be a neutral hydrophilic amino acid;
Wherein Xp19 may be Q or E;

Wherein Xpoo may be N or S;

Wherein Xpo1 may be T or R;

Wherein Xp2o may be a neutral hydrophilic amino acid; or

Wherein Xp23 may be Sor L,
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wherein at least one of the amino acid identified by X is an amino acid substitution
(conservative or non-conservative) in comparison with a corresponding amino acid in the
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polypeptide set forth in SEQ ID NO.:46.

SEQ ID NO.:193 (3A4 variant heavy chain variable region consensus 3)
QX QLVQSGXgEXp3XpiKPGASVKXgsSCKASGYTFTDDYMSWV X gsQXg7XgGXgoXe 10LEWXs11

GDINPYNGDTNYNQKFKGXg12Xa13Xg14Xp15T Xg16DXp175X518S TAY MXg19L Xp20S L X521 SEDXp22AV
YYCARDPGAMDYWGQGTXgVTVSS

Wherein Xg1 may be | or V;
Wherein Xgy may be P or A;
Wherein Xg3 may be M or V,
Wherein Xgq4 may be V or K;
Wherein Xgg may be M or V,
Wherein Xgg may be Kor R;
Wherein Xg7 may be S or A;
Wherein Xgg may be H or P;
Wherein Xgg may be Kor Q;
Wherein Xg1g may be S or G;
Wherein Xg11 may be | or M;
Wherein Xg12 may be Kor R;
Wherein Xg13 may be AorV;
Wherein Xg14 may be l or T,
Wherein Xg15 may be L or |;
Wherein Xg1g may be V or A,
Wherein Xg17 may be Kor T,
Wherein Xg1g may be Sor T,
Wherein Xg1g may be Q or E;
Wherein Xgog may be N or S;

Wherein Xgo1 may be T or R;
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Wherein Xgoo may be Sor T; or
Wherein Xgo3 may be Sor L,

wherein at least one of the amino acid identified by X is an amino acid substitution
(conservative or non-conservative) in comparison with a corresponding amino acid in the
polypeptide set forth in SEQ ID NO.:46.

SEQ ID NO.:194 (3A4 variant 1 heavy chain variable region: Hvh1)
QVQLVQSGAEVKKPGASVKVSCKASGYTFTDDYMSWVRQAPGQGLEWMGDINPYNGDTNYN

QKFKGRVTITADTSTSTAYMELSSLRSEDTAVYYCARDPGAMDYWGQGTLVTVSS

SEQ ID NO.:195 (3A4 variant 2 heavy chain variable region: Hvh2)
QIQLVQSGAEVKKPGASVKVSCKASGYTFTDDYMSWVRQAPGQGLEWMGDINPYNGDTNYNGQ

KFKGRVTITADKSTSTAYMELSSLRSEDTAVYYCARDPGAMDYWGQGTLVTVSS

SEQ ID NO.:196 (3A4 variant 3 heavy chain variable region: Hvh3)
QIQLVQSGAEVKKPGASVKVSCKASGYTFTDDYMSWVRQAPGQGLEWIGDINPYNGDTNYNQK

FKGRATLTVDKSTSTAYMELSSLRSEDTAVYYCARDPGAMDYWGQGTLVTVSS

SEQ ID NO.:197 (3A4 variant 4 heavy chain variable region: Hvh4)
QIQLVQSGAEVKKPGASVKVSCKASGYTFTDDYMSWVKQAPGQGLEWIGDINPYNGDTNYNQK

FKGKATLTVDKSTSTAYMELSSLRSEDTAVYYCARDPGAMDYWGQGTLVTVSS

SEQ ID NO: 198 3A4 murine light (kappa) chain
DVVMTQTPLSLAVSLGDQASISCRSSQSLLHSNGNTYLEWYLQKPGQSPKLLIHTVSNRFSGVP

DRFSGSGSGTDFTLKISRVEAEDLGVYYCFQGSHVPLTFGAGTRLELKRTVAAPSVFIFPPSDEQ
LKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEK
HKVYACEVTHQGLSSPVTKSFNRGEC

SEQ ID NO:199 3A4 humanized light (kappa) chain variant 1; Lh1
DIVMTQTPLSLPVTPGEPASISCRSSQSLLHSNGNTYLEWYLQKPGQSPQLLIYTVSNRFSGVPD

RFSGSGSGTDFTLKISRVEAEDVGVYYCFQGSHVPLTFGQGTKLEIKRTVAAPSVFIFPPSDEQL
KSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEK
HKVYACEVTHQGLSSPVTKSFNRGEC

SEQ ID NO:200 3A4 humanized light (kappa) chain variant 2; Lh2
DVVWMTQTPLSLPVTPGEPASISCRSSQSLLHSNGNTYLEWYLQKPGQSPKLLIYTVSNRFSGVPD

RFSGSGSGTDFTLKISRVEAEDVGVYYCFQGSHVPLTFGQGTKLEIKRTVAAPSVFIFPPSDEQL
KSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEK
HKVYACEVTHQGLSSPVTKSFNRGEC

SEQ ID NO:201 3A4 murine heavy (Igg1) chain
QIQLVQSGPEMVKPGASVKMSCKASGYTFTDDYMSWVKQSHGKSLEWIGDINPYNGDTNYNQ

KFKGKAILTVDKSSSTAYMQLNSLTSEDSAVYYCARDPGAMDYWGQGTSVTVSSASTKGPSVF
PLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPS
SSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISR
TPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKE
YKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWES
NGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPG
K
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SEQ ID NO:202 3A4 humanized heavy (Igg1) chain variant 1; Hh1
QVQLVQSGAEVKKPGASVKVSCKASGYTFTDDYMSWVRQAPGQGLEWMGDINPYNGDTNYN

QKFKGRVTITADTSTSTAYMELSSLRSEDTAVYYCARDPGAMDYWGQGTLVTVSSASTKGPSVF
PLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPS
SSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISR
TPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKE
YKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWES
NGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPG
K

SEQ ID NO:203 3A4 humanized heavy (lgg1) chain variant 2; Hh2
QIQLVQSGAEVKKPGASVKVSCKASGYTFTDDYMSWVRQAPGQGLEWMGDINPYNGDTNYNQ

KFKGRVTITADKSTSTAYMELSSLRSEDTAVYYCARDPGAMDYWGQGTLVTVSSASTKGPSVFP
LAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSS
SLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRT
PEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEY
KCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESN
GQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

SEQ ID NO:204 3A4 humanized heavy (lgg1) chain variant 3; Hh3
QIQLVQSGAEVKKPGASVKVSCKASGYTFTDDYMSWVRQAPGQGLEWIGDINPYNGDTNYNQK

FKGRATLTVDKSTSTAYMELSSLRSEDTAVYYCARDPGAMDYWGQGTLVTVSSASTKGPSVFP
LAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSS
SLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRT
PEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEY
KCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVYKGFYPSDIAVEWESN
GQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

SEQ ID NO:205 3A4 humanized heavy (lgg1) chain variant 4. Hh4
QIQLVQSGAEVKKPGASVKVSCKASGYTFTDDYMSWVKQAPGQGLEWIGDINPYNGDTNYNQK

FKGKATLTVDKSTSTAYMELSSLRSEDTAVYYCARDPGAMDYWGQGTLVTVSSASTKGPSVFP
LAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVWTVPSS
SLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRT
PEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEY
KCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESN
GQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

SEQ ID NO:206
ATACCCAAGCTTGCCACCATGGAGACAGACACAC

SEQ ID NO:207
ATACCCAAGCTTCATTTCCCGGGAGACAGGGAG

SEQ ID NO:208
ATACCCAAGCTTGGGCCACCATGAACTTTCTGCTGTCTTGG

SEQ ID NO:209
ATACCCAAGCTTCTAACACTCTCCCCTGTTGAAG
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SEQ ID NO:210 pK-CR5
CTAAATTGTAAGCGTTAATATTTTGTTAAAATTCGCGTTAAATTTTTGTTAAATCAGCTCATTTT

TTAACCAATAGGCCGAAATCGGCAAAATCCCTTATAAATCAAAAGAATAGACCGAGATAGGG
TTGAGTGTTGTTCCAGTTTGGAACAAGAGTCCACTATTAAAGAACGTGGACTCCAACGTCAA
AGGGCGAAAAACCGTCTATCAGGGCGATGGCCCACTACGTGAACCATCACCCTAATCAAGT
TTTTTGGGGTCGAGGTGCCGTAAAGCACTAAATCGGAACCCTAAAGGGAGCCCCCGATTTA
GAGCTTGACGGGGAAAGCCGGCGAACGTGGCGAGAAAGGAAGGGAAGAAAGCGAAAGGA
GCGGGCGCTAGGGCGCTGGCAAGTGTAGCGGTCACGCTGCGCGTAACCACCACACCCGCC
GCGCTTAATGCGCCGCTACAGGGCGCGTCCCATTCGCCATTCAGGCTGCGCAACTGTTGGG
AAGGGCGATCGGTGCGGGCCTCTTCGCTATTACGCCAGCTGGCGAAAGGGGGATGTGCTG
CAAGGCGATTAAGTTGGGTAACGCCAGGGTTTTCCCAGTCACGACGTTGTAAAACGACGGC
CAGTGAGCGCGCGTAATACGACTCACTATAGGGCGAATTGGAGCTCCACCGCGGTGGCGG
CCGCTCTAGAACTAGTGGATCCACATCGGCGCGCCAAATGATTTGCCCTCCCATATGTCCTT
CCGAGTGAGAGACACAAAAAATTCCAACACACTATTGCAATGAAAATAAATTTCCTTTATTAG
CCAGAGGTCGAGATTTAAATAAGCTTGCTAGCAGATCTTTGGACCTGGGAGTGGACACCTGT
GGAGAGAAAGGCAAAGTGGATGTCATTGTCACTCAAGTGTATGGCCAGATCGGGCCAGGTG
AATATCAAATCCTCCTCGTTTTTGGAAACTGACAATCTTAGCGCAGAAGTAATGCCCGCTTTT
GAGAGGGAGTACTCACCCCAACAGCTGGATCTCAAGCCTGCCACACCTCACCTCGACCATC
CGCCGTCTCAAGACCGCCTACTTTAATTACATCATCAGCAGCACCTCCGCCAGAAACAACCC
CGACCGCCACCCGCTGCCGCCCGCCACGGTGCTCAGCCTACCTTGCGACTGTGACTGGTT
AGACGCCTTTCTCGAGAGGTTTTCCGATCCGGTCGATGCGGACTCGCTCAGGTCCCTCGGT
GGCGGAGTACCGTTCGGAGGCCGACGGGTTTCCGATCCAAGAGTACTGGAAAGACCGCGA
AGAGTTTGTCCTCAACCGCGAGCCCAACAGCTGGCCCTCGCAGACAGCGATGCGGAAGAG
AGTGACCGCGGAGGCTGGATCGGTCCCGGTGTCTTCTATGGAGGTCAAAACAGCGTGGATG
GCGTCTCCAGGCGATCTGACGGTTCACTAAACGAGCTCTGCTTATATAGGCCTCCCACCGTA
CACGCCTACCTCGACCCGGGTACCAATCTTATAATACAAACAGACCAGATTGTCTGTTTGTTA
TAATACAAACAGACCAGATTGTCTGTTTGTTATAATACAAACAGACCAGATTGTCTGTTTGTTA
TAATACAAACAGACCAGATTGTCTGTTTGTTATAATACAAACAGACCAGATTGTCTGTTTGTTA
TAATACAAACAGACCAGATTGTCTGTTTGTTAAGGTTGTCGAGTGAAGACGAAAGGGTTCATT
AAGGCGCGCCGTCGACCTCGAGGGGGGGCCCGGTACCCAGCTTTTGTTCCCTTTAGTGAG
GGTTAATTGCGCGCTTGGCGTAATCATGGTCATAGCTGTTTCCTGTGTGAAATTGTTATCCG
CTCACAATTCCACACAACATACGAGCCGGAAGCATAAAGTGTAAAGCCTGGGGTGCCTAATG
AGTGAGCTAACTCACATTAATTGCGTTGCGCTCACTGCCCGCTTTCCAGTCGGGAAACCTGT
CGTGCCAGCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGGC
GCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGT
ATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAACGCAGGAAAG
AACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGT
TTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTG
GCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGC

TCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGT
GGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGC
TGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCG
TCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGG
ATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACG
GCTACACTAGAAGGACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAA
AGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTITGTTTG
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CAAGCAGCAGA I TACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGG
GGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAA
AGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATG
AGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGT
CTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGG
CTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGAT
TTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTAT
CCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAAT
AGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTAT
GGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCA
AAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTA
TCACTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCTTT
TCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTG
CTCTTGCCCGGCGTCAATACGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCA
TCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGT
TCGATGTAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCT
GGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAAT
GTTGAATACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCAT
GAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTTCC
CCGAAAAGTGCCAC

SEQ ID NO:211 pMPG-CRS
GTCGACGATACCGTGCACTTAATTAAGCGCGCTCGACCAAATGATTTGCCCTCCCATATGTC
CTTCCGAGTGAGAGACACAAAAAATTCCAACACACTATTGCAATGAAAATAAATTTCCTTTATT
AGCCAGAGGTCGAGGTCGGGGGATCCGTTTAAACTTGGACCTGGGAGTGGACACCTGTGG
AGAGAAAGGCAAAGTGGATGTCATTGTCACTCAAGTGTATGGCCAGATCGGGCCAGGTGAA
TATCAAATCCTCCTCGTTTTTGGAAACTGACAATCTTAGCGCAGAAGTAATGCCCGCTTTTGA
GAGGGAGTACTCACCCCAACAGCTGGATCTCAAGCCTGCCACACCTCACCTCGACCATCCG
CCGTCTCAAGACCGCCTACTTTAATTACATCATCAGCAGCACCTCCGCCAGAAACAACCCCG
ACCGCCACCCGCTGCCGCCCGCCACGGTGCTCAGCCTACCTTGCGACTGTGACTGGTTAGA
CGCCTTTCTCGAGAGGTTTTCCGATCCGGTCGATGCGGACTCGCTCAGGTCCCTCGGTGGC

GGAGTACCGTTCGGAGGCCGACGGGTTTCCGATCCAAGAGTACTGGAAAGACCGCGAAGA
GTTTGTCCTCAACCGCGAGCCCAACAGCTGGCCCTCGCAGACAGCGATGCGGAAGAGAGT
GACCGCGGAGGCTGGATCGGTCCCGGTGTCTTCTATGGAGGTCAAAACAGCGTGGATGGC
GTCTCCAGGCGATCTGACGGTTCACTAAACGAGCTCTGCTTATATAGGCCTCCCACCGTACA
CGCCTACCTCGACCCGGGTACCAATCTTATAATACAAACAGACCAGATTGTCTGTTTIGTTATA
ATACAAACAGACCAGATTGTCTGTTTGTTATAATACAAACAGACCAGATTGTCTGTTTGTTATA
ATACAAACAGACCAGATTGTCTGTTTGTTATAATACAAACAGACCAGATTGTCTGTTTGTTATA
ATACAAACAGACCAGATTGTCTGTTTGTTAAGGTTGTCGAGTGAAGACGAAAGGGTTAATTAA
GGCGCGCCGTCGACTAGCTTGGCACGCCAGAAATCCGCGCGGTGGTTTTTGGGGGTCGGG
GGTGTTTGGCAGCCACAGACGCCCGGTGTTCGTGTCGCGCCAGTACATGCGGTCCATGCE
CAGGCCATCCAAAAACCATGGGTCTGTCTGCTCAGTCCAGTCGTGGACCAGACCCCACGCA
ACGCCCAAAATAATAACCCCCACGAACCATAAACCATTCCCCATGGGGGACCCCGTCCCTAA
CCCACGGGGCCAGTGGCTATGGCAGGGCCTGCCGCCCCGACGTTGGCTGCGAGCCCTGG
GCCTTCACCCGAACTTGGGGGGTGGGGTGGGGAAAAGGAAGAAACGCGGGCGTATTGGCC
CCAATGGGGTCTCGGTGGGGTATCGACAGAGTGCCAGCCCTGGGACCGAACCCCGCGTTT
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ATGAACAAACGACCCAACACCCGTGCGTTTTATTCTGTCTTTTTATTGCCGTCATAGCGCGG
GTTCCTTCCGGTATTGTCTCCTTCCGTGTTTCAGTTAGCCTCCCCCATCTCCCCTATTCCTTT
GCCCTCGGACGAGTGCTGGGGCGTCGGTTTCCACTATCGGCGAGTACTTCTACACAGCCAT
CGGTCCAGACGGCCGCGCTTCTGCGGGCGATTTGTGTACGCCCGACAGTCCCGGCTCCGG
ATCGGACGATTGCGTCGCATCGACCCTGCGCCCAAGCTGCATCATCGAAATTGCCGTCAAC
CAAGCTCTGATAGAGTTGGTCAAGACCAATGCGGAGCATATACGCCCGGAGCCGCGGCGAT
CCTGCAAGCTCCGGATGCCTCCGCTCGAAGTAGCGCGTCTGCTGCTCCATACAAGCCAACC
ACGGCCTCCAGAAGAAGATGTTGGCGACCTCGTATTGGGAATCCCCGAACATCGCCTCGCT
CCAGTCAATGACCGCTGTTATGCGGCCATTGTCCGTCAGGACATTGTTGGAGCCGAAATCC
GCGTGCACGAGGTGCCGGACTTCGGGGCAGTCCTCGGCCCAAAGCATCAGCTCATCGAGA
GCCTGCGCGACGGACGCACTGACGGTGTCGTCCATCACAGTTTGCCAGTGATACACATGGG
GATCAGCAATCGCGCATATGAAATCACGCCATGTAGTGTATTGACCGATTCCTTGCGGTCCG
AATGGGCCGAACCCGCTCGTCTGGCTAAGATCGGCCGCAGCGATCGCATCCATGGCCTCC
GCGACCGGCTGCAGAACAGCGGGCAGTTCGGTTTCAGGCAGGTCTTGCAACGTGACACCC
TGTGCACGGCGGGAGATGCAATAGGTCAGGCTCTCGCTGAATTCCCCAATGTCAAGCACTT
CCGGAATCGGGAGCGCGGCCGATGCAAAGTGCCGATAAACATAACGATCTTTGTAGAAACC
ATCGGCGCAGCTATTTACCCGCAGGACATATCCACGCCCTCCTACATCGAAGCTGAAAGCA
CGAGATTCTTCGCCCTCCGAGAGCTGCATCAGGTCGGAGACGCTGTCGAACTTTTCGATCA
GAAACTTCTCGACAGACGTCGCGGTGAGTTCAGGCTTTTTCATATCTCATTGCCCGGGATCT
GCGGCACGCTGTTGACGCTGTTAAGCGGGTCGCTGCAGGGTCGCTCGGTGTTCGAGGCCA
CACGCGTCACCTTAATATGCGAAGTGGACCTGGGACCGCGCCGCCCCGACTGCATCTGCGT
GTTCGAATTCGCCAATGACAAGACGCTGGGCGGGGTTTGTGTCATCATAGAACTAAAGACAT
GCAAATATATTTCTTCCGGGGACACCGCCAGCAAACGCGAGCAACGGGCCACGGGGATGAA

GCAGGGCATGGCGGCCGACGCGCTGGGCTACGTCTTIGCTGGCGTTCGCGACGCGAGGCT
GGATGGCCTTCCCCATTATGATTCTTCTCGCTTCCGGCGGCATCGGGATGCCCGCGTTGCA
GGCCATGCTGTCCAGGCAGGTAGATGACGACCATCAGGGACAGCTTCAAGGATCGCTCGC
GGCTCTTACCAGCCTAACTTCGATCACTGGACCGCTGATCGTCACGGCGATTTATGCCGCCT
CGGCGAGCACATGGAACGGGTTGGCATGGATTGTAGGCGCCGCCCTATACCTTGTCTGCCT
CCCCGCGTTGCGTCGCGGTGCATGGAGCCGGGCCACCTCGACCTGAATGGAAGCCGGCG
GCACCTCGCTAACGGATTCACCACTCCAAGAATTGGAGCCAATCAATTCTTGCGGAGAACTG
TGAATGCGCAAACCAACCCTTGGCAGAACATATCCATCGCGTCCGCCATCTCCAGCAGCCG
CACGCGGCGCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATA
GGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCC
GACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTC
CGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTC
TCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTG
TGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTC
CAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGA
GCGAGGTATGTAGGCGGTGCTACAGAGTTICTTGAAGTGGTGGCCTAACTACGGCTACACTA
GAAGGACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGT
AGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCA
GATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACG
CTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCA
CCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTG
GTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTC
ATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTG
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GCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTTATCAGCAAT
AAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATC
CAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAA
CGTTGTTGCCATTGCTGCAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCA
GCTCCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCGGTT
AGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGT
TATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGG
TGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGG
CGTCAACACGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAA
CGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAACC
CACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAA
AACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAATACTC
ATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACA
TATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGC
CACCTGACGTCTAAGAAACCATTATTATCATGACATTAACCTATAAAAATAGGCGTATCACGA

GGCCCTTTCGTCTTCAAGAATTCTCATGTTTGACAGCTTATCTCTAGCAGATCCGGAATTCCC
CTCCCCAATTTAAATGAGGACCTAACCTGTGGAAATCTACTGATGTGGGAGGCTGTAACTGT
ACAAACAGAGGTTATTGGAATAACTAGCATGCTTAACCTTCATGCAGGGTCACAAAAAGTGC
ATGACGATGGTGGAGGAAAACCTATTCAAGGCAGTAATTTCCACTTCTTTGCTGTTGGTGGA
GACCCCTTGGAAATGCAGGGAGTGCTAATGAATTACAGGACAAAGTACCCAGATGGTACTAT
AACCCCTAAAAACCCAACAGCCCAGTCCCAGGTAATGAATACTGACCATAAGGCCTATTTGG
ACAAAAACAATGCTTATCCAGTTGAGTGCTGGGTTCCTGATCCTAGTAGAAATGAAAATACTA
GGTATTTTGGGACTTTCACAGGAGGGGAAAATGTTCCCCCAGTACTTCATGTGACCAACACA
GCTACCACAGTGTTGCTAGATGAACAGGGTGTGGGGCCTCTTTGTAAAGCTGATAGCCTGTA
TGTTTCAGCTGCTGATATTTGTGGCCTGTTTACTAACAGCTCTGGAACACAACAGTGGAGAG
GCCTTGCAAGATATTTTAAGATCCGCCTGAGAAAAAGATCTGTAAAGAATCCTTACCTAATTT
CCTTTTTGCTAAGTGACCTTATAAACAGGAGAACCCAGAGAGTGGATGGGCAGCCTATGTAT
GGTATGGAATCCCAGGTAGAAGAGGTTAGGGTGTTTGATGGCACAGAAAGACTTCCAGGGG
ACCCAGATATGATAAGATATATTGACAAACAGGGACAATTGCAAACCAAAATGCTTTAAACAG
GTGCTTTTATTGTACATATACATTTAATAAATGCTGCTTTTGTATAAGCCACTTTTAAGCTTGT
GTTATTTTGGGGGTGGTGTTTTAGGCCTTTTAAAACACTGAAAGCCTTTACACAAATGCAACT
CTTGACTATGGGGGTCTGACCTTTGGGAATGTTCAGCAGGGGCTGAAGTATCTGAGACTTG
GGAAGAGCATTGTGATTGGGATTCAGTGCTTGATCCATGTCCAGAGTCTTCAGTTTCTGAAT
CCTCTTCTCTTGTAATATCAAGAATACATTTCCCCATGCATATATTATATTTCATCCTTGAAAAA
GTATACATACTTATCTCAGAATCCAGCCTTTCCTTCCATTCAACAATTCTAGAAGTTAAAACTG
GGGTAGATGCTATTACAGAGGTAGAATGCTTCCTAAACCCAGAAATGGGGGATCTGC

SEQ ID NO.:212- 3A4 humanized heavy chain CDR2 polypeptide sequence
DINPYNGDTN

SEQ ID NO.:213 - OGS18500
ATGCCAAGTGGTCCCAGGCTGATGTTGTGATGACCCAAACTCC

SEQ ID NO:.214 - OGS2084
GGGAAGATGAAGACAGATGGTGCAGCCACAGTCCG
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SEQ IDNO.:215 - OGS1879
GGGTTCCAGGTTCCACTGGCCAGATCCAGTTGGTGCAATCTGG

EQ ID NO.:216 - OGS1810
GGGGCCAGGGGAAAGACAGATGGGCCCTTCGTTGAGGC

REFERENCES

[0443]

Santana-Davila R. and Perez E.A. (2010) "Treatment options for patients with triple-negative
breast cancer" J Hematol Oncol. 27:42.

de Ruijter T.C., Veeck J., et al. (2011) "Characteristics of triple-negative breast cancer." J
Cancer Res Clin Oncol. 137:183.

Ismail-Khan R. and Bui M.M. (2010) "A review of Triple-negative breast cancer" Cancer Control
17:173.

Carey L.A., Perou C.M. et al. (2006) "Race, breast cancer subtypes, and survival in the
Carolina Breast Cancer Study." JAMA 295:2492.

Krieg M., Seynaeve C. et al. (2009) "Sensitivity to first-line chemotherapy for metastatic breast
cancer in BRCA1 and BRCA2 mutation carriers." J Clin Oncol 27:3764.

Rouzier R., Perou C.M. et al. (2005) "Breast cancer molecular subtypes respond differently to
preoperative chemotherapy" Clin Cancer Res 11:5678.

Fong P.C., Boss D.S. et al. (2009) "Inhibition of poly(ADP-ribose) polymerase in tumors from
BRCA mutation carriers." N Engl J Med 361:123.

Dent R., Trudeau M et al. (2007) "Triple-Negative Breast Cancer: Clinical Feature and Patterns
of Recurrence” Clin. Cancer Res. 13: 4429.

Bernstein L and J.V. Lacey Jr. (2011) "Receptors, Associations, and Risk Factor Differences by
Breast Cancer Subtypes: Positive or Negative?" J Natl Cancer Inst 103(6): 451-453 (Advanced
publication February 23, 2011).

Nofech-Mozes S. et al., (2009) "Patterns of recurrence in the basal and non-basal subtypes of
triple-negative breast cancers" Cancer Res. Treat. 118: 131-137.

REFERENCES CITED IN THE DESCRIPTION



DK/EP 2802351 T3

This list of references cited by the applicant is for the reader's convenience only. It does not
form part of the European patent document. Even though great care has been taken in
compiling the references, errors or omissions cannot be excluded and the EPO disclaims all
liability in this regard.

Patent documents cited in the description

o CAZ2007001134VV 100073 10432}

o WO2007147265A [8807]

o CAZ000001586VY [0008] f0076] [0410] [0433]
o WOZ010060186A [#008]

o CA2010001785VY [0008]

o WO2011054114A [8008]

o US20110223107A [0008}

o US20030118582A [0660}

o USZ0030133939A [00603

o WOZOI10060186A8A [00786]

o CA2010001705W [00767 (04101

o WOQ2011084112A1 [0Q76]

o CAZ012000296WY [0076] [0408] [0410]
o WOZ012123668A1 [00763

Non-patent literature cited in the description

e LARKIN M.A. et al.ClustalWwW and ClustalX version 2Bioinformatics, 2007, vol. 23,

212947-2948 {04183 {8018}
« KALLURIWEINBERGThe Journal of Clinical Investigation, 2009, vol. 119, 61420-

1428 {80273
¢ FASSINA et al.Modern Pathology, 2012, vol. 25, 86-99 {3427}
e LEE et al.JCB, 2006, vol. 172, 973-981 {0027}
« FOULKES et al.N. Engl. J. Med., 2010, vol. 363, 1938-1948 [3342]
e WARD et al.Nature, 1989, vol. 341, 544-546 [80841
« BIRD et al.Science, 1988, vol. 242, 423-426 [§0&0]
« HUSTON et al.Proc. Natl. Acad. Sci. USA, 1988, vol. 85, 5879-5883 {3058}
e PORTOLANO et al.The Journal of Immunology, 1993, vol. 150, 880-887 {00886}
e CLARKSON et al.Nature, 1991, vol. 352, 624-628 {0486}
e TATIANA ATATUSOVATHOMAS LMADDENBIlast 2 sequences - a new tool for



DK/EP 2802351 T3

comparing protein and nucleotide sequencesFEMS Microbiol Lett, 1999, vol. 174, 247-
250 {8111}

SANTANA-DAVILA R.PEREZ E.A.Treatment options for patients with triple-negative
breast cancerd Hematol Oncol., 2010, vol. 27, 42- {3443}

DE RUIJTER T.C.VEECK J. et al.Characteristics of triple-negative breast cancerJ
Cancer Res Clin Oncol., 2011, vol. 137, 183- {8443}

ISMAIL-KHAN RBUI M.MA review of Triple-negative breast cancerCancer Control,
2010, vol. 17, 173- {8443}

CAREY L.A.PEROU C.M. et al.Race, breast cancer subtypes, and survival in the
Carolina Breast Cancer StudyJAMA, 2006, vol. 295, 2492- {443}

KRIEG M.SEYNAEVE C. et al.Sensitivity to first-line chemotherapy for metastatic breast
cancer in BRCA1 and BRCA2 mutation carriersd Clin Oncol, 2009, vol. 27, 3764- {3443}

ROUZIER R.PEROU C.M. et al.Breast cancer molecular subtypes respond differently to
preoperative chemotherapyClin Cancer Res, 2005, vol. 11, 5678- [8443}

FONG P.C.BOSS D.S. et al.Inhibition of poly(ADP-ribose) polymerase in tumors from
BRCA mutation carriersN Engl J Med, 2009, vol. 361, 123- {3443}

DENT R.TRUDEAU M et al.Triple-Negative Breast Cancer: Clinical Feature and Patterns
of RecurrenceClin. Cancer Res., 2007, vol. 13, 4429- [4443]

BERNSTEIN LJ.V. LACEY JR.Receptors, Associations, and Risk Factor Differences by
Breast Cancer Subtypes: Positive or Negative?J Natl Cancer Inst, 2011, vol. 103, 6451-
453 [8443]

NOFECH-MOZES S. et al.Patterns of recurrence in the basal and non-basal subtypes of
triple-negative breast cancersCancer Res. Treat., 2009, vol. 118, 131-137 {4443}



10

15

20

25

30

35

DK/EP 2802351 T3

Patentkrayv

1. Antistof eller antigenbindende fragment deraf, som kan binde specifikt til
nyre-associeret antigen 1 (KAAG1) og er konjugeret med en terapeutisk enhed
til anvendelse ved behandling af triple-negativ brystkraeft, hvor antistoffet eller
det antigenbindende fragment deraf omfatter en CDRH1 som anfart i SEQ ID
NO.:49, en CDRH2 som anfart i SEQ ID NO.:50 eller i SEQ ID NO.:212, en
CDRH3 som anfart i SEQ ID NO.:51, en CDRL1 som anferti SEQ ID NO.: 52,
en CDRL2 som anfert i SEQ ID NO.:53 og en CDRL3 som anfgrt i SEQ ID
NO.: 54.

2. Antistof eller antigenbindende fragment deraf til anvendelse ifelge krav 1,
hvor antistoffet eller det antigenbindende fragment deraf binder til overfladen
af kreeftceller.

3. Antistof eller antigenbindende fragment deraf til anvendelse ifolge krav 1
eller 2, hvor antistoffet eller det antigenbindende fragment deraf binder en
epitop mellem aminosyrerne 30 til 84 af KAAGT.

4. Antistof eller antigenbindende fragment deraf til anvendelse ifalge et hvilket
som helst af kravene 1 til 3, hvor antistoffet eller det antigenbindende fragment
deraf er et monoklonalt antistof, et kimeert antistof, et human antistof eller et
humaniseret antistof eller et antigenbindende fragment deraf.

5. Antistof eller antigenbindende fragment deraf til anvendelse ifglge et hvilket
som helst af kravene 1 til 4, hvor antistoffet eller det antigenbindende fragment
deraf anvendes i kombination med et kemoterapeutisk eller et cytotoksisk mid-
del.

6. Antistof eller antigenbindende fragment deraf til anvendelse ifglge et hvilket
som helst af kravene 1 til 5, hvor antistoffet eller det antigenbindende fragment
deraf omfatter en letkaede-variabel region som anfgrt i SEQ ID NO.:48 og en
tungkaede-variabel region som anfgrt i SEQ ID NO.:46.

7. Antistof eller antigenbindende fragment deraf til anvendelse ifalge et hvilket
som helst af kravene 1 til 5, hvor antistoffet eller det antigenbindende fragment
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deraf omfatter en letkaede-variabel region som anfgrt i SEQ ID NO.:186, hvor
mindst en af aminosyrerne identificeret med X er en aminosyresubstitution
sammenlignet med en tilsvarende aminosyre i polypeptidet anfgrt i SEQ ID
NO.:48 og en tungkeede-variabel region som anfert i SEQ ID NO.:191, hvor
mindst en af aminosyrerne identificeret med X er en aminosyresubstitution
sammenlignet med en tilsvarende aminosyre i polypeptidet anfgrt i SEQ ID
NO.:46.

8. Antistof eller antigenbindende fragment deraf til anvendelse ifalge et hvilket
som helst af kravene 1 til 5 eller 7, hvor den lette kaedes variable region er som
anfert i SEQ ID NO.:187, og hvor den tunge kaedes variable region er som
anfort i SEQ ID NO.:192.

9. Antistof eller antigenbindende fragment deraf til anvendelse ifalge et hvilket
som helst af kravene 1 til 5, 7 eller 8, hvor den lette keedes variable region er
som anfert i SEQ ID NO.:188, og hvor den tunge kaedes variable region er
som anfert i SEQ ID NO.:1983.

10. Antistof eller antigenbindende fragment deraf til anvendelse ifalge et hvil-
ket som helst af kravene 1 til 5 eller 7 til 9, hvor antistoffet eller det antigenbin-
dende fragment deraf omfatter:

a. en letkaede-variabel region som anfgrt i SEQ ID NO.: 189 eller SEQ ID
NO.:190 og en tungkeede-variabel region som anfgrt i SEQ ID NO.:194, SEQ
ID NO.:195, SEQ ID NO.:196 eller SEQ ID NO.:197;

b. en letkaede-variabel region som anfgrt i SEQ ID NO.:189 og en tungkaede-
variabel region som anfert i SEQ ID NO.:194,

C. en letkaede-variabel region som anfort i SEQ ID NO.:189 og en tungkaede-
variabel region som anfort i SEQ ID NO.:195;

d. en letkeede-variabel region som anfart i SEQ ID NO.:189 og en tungkeede-
variabel region som anfert i SEQ ID NO.:196;

e. en letkaede-variabel region som anfgrt i SEQ ID NO.:189 og en tungkaede-
variabel region som anfgrt i SEQ ID NO.:197;

f. en letkaede-variabel region som anfert i SEQ ID NO.:190 og en tungkeede-
variabel region som anfort i SEQ ID NO.:194,

g. en letkeede-variabel region som anfert i SEQ ID NO.:190 og en tungkaede-
variabel region som anfort i SEQ ID NO.:195; eller
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h. en let kaede som anferti SEQ ID NO.: 199 eller SEQ ID NO.:200 og en tung
kaede som anfart i SEQ ID NO.:202, SEQ ID NO.:203, SEQ ID NO.:204 eller
SEQ ID NO.:205.

11. Antistof eller antigenbindende fragment til anvendelse ifglge et hvilket som
helst af kravene 1 til 5 eller 8 til 10, hvor antistoffet eller det antigenbindende
fragment deraf omfatter;

a. en let keede som anfort i SEQ ID NO.:199 og en tung keede som anfort i
SEQ ID NO.:202;

b. en let keede som anfert i SEQ ID NO.:199 og en tung kaede som anfort i
SEQ ID NO.:2083;

c. en let kaede som anfgrt i SEQ ID NO.:199 og en tung keede som anfart i
SEQ ID NO.:204;

d. en let keede som anfort i SEQ ID NO.:199 og en tung kaede som anfort i
SEQ ID NO.:205;

e. en let keede som anfort i SEQ ID NO.:200 og en tung keede som anfort i
SEQ ID NO.:202;

f. enlet kaede som anfgrti SEQ ID NO.:200 og en tung kaede som anfert i SEQ
ID NO.:203;

g. en let keede som anfort i SEQ ID NO.:200 og en tung keede som anfort i
SEQ ID NO.:204; eller

h. en let keede som anfgrt i SEQ ID NO.:200 og en tung kaede som anfgrt i
SEQ ID NO.:205.

12. Antistof eller antigenbindende fragment deraf til anvendelse ifalge krav 1,
hvor den terapeutiske enhed er et cytotoksisk middel.

13. Antistof eller antigenbindende fragment deraf til anvendelse ifalge krav 1,
hvor den terapeutiske enhed er en antimitotisk forbindelse.

14. Antistof eller antigenbindende fragment deraf til anvendelse ifalge et hvil-
ket som helst af kravene 1 til 5 eller 8 til 10, hvor antistoffet eller det antigen-
bindende fragment deraf har en affinitet pa 1 nM eller mindre eller 0,1 nM eller
mindre for KAAG1.
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15. Antistof eller antigenbindende fragment deraf til anvendelse ifalge et hvil-
ket som helst af kravene 1 til 5, 8 til 10, 12 til 14, hvor antistoffet eller det
antigenbindende fragment deraf er internaliseret i en celle.

16. Antistof eller antigenbindende fragment deraf til anvendelse ifalge et hvil-
ket som helst af kravene 1 til 15, hvor antistoffet eller det antigenbindende
fragment deraf anvendes sammen med et antikreeftmiddel.
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Figure 4
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Figure 9
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Figure 10
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Figure 11
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Figure 12
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Figure 13

BT-20 TNBC cell line
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Figure 14

MBA-MB-436 TNBC cell line

Q
N
A

(

1 1 Ll T T

(=] o o o o o
(=] [ce) [¢o] ~ N

—

uiw O e Buluiewss 9,) [eubis soeung

30 60

10

Time (min)

DK/EP 2802351 T3



Figure 15
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