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(57) ABSTRACT 
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 anti-KAAG1 
antibody and killed upon delivery of a therapeutic moiety. 
Antibodies and antigen binding fragments that specifically 
binds to KAAG1 may thus be used for the detection and 
therapeutic treatment of breast cancer cells that are negative 
for at least one of these markers. The use of antibody 
conjugates in the treatment of triple-negative breast cancer 
and/or basal-like breast cancer is disclosed herein. 
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Figure 8a 
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Figure 8b 
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Figure 9 
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Figure 12 
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Figure 14 
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Figure 15 
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METHOD FOR TREATING BREAST 
CANCER 

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 classifica 
tion 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). Immunohis 
tochemical 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-expres 
sion or amplification of human epidermal growth factor 
receptor 2 (HER2) can be monitored either with immuno 
histochemistry 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, ArimidexTM (anastrozole). AromasinTM (exemes 
tane), FemaraTM (letrozole), FaslodexTM (fulvestrant), Her 
ceptinTM (trastuzumab) or TykerbTM (lapatinib). 
0002 Another histological subtype of breast cancer con 
sists 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, Pg.R 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 
CUCC. 

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 cyto 
toxic 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 such as cisplatin and 
anti-tubulin compounds such as taxanes (Santana-Davila 
and Perez, 2010). 
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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 
BRCA1 and/or BRCA2, important mediators of genetic 
maintenance and homologous recombination required for 
proper cell division. Indeed, patients with BRCA1 muta 
tions, which are presumably deficient in these genetic sta 
bility pathways, showed greater response to PARP1 inhibi 
tors 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 sta 
tus 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 mol 
ecule 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 under 
standing 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 access 
sion no. Q9UBP8, the cDNA sequence is represented by 
nucleotides 738-992 of SEQ ID NO.1). The locus contain 
ing KAAG1 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 specific and exhib 
ited very little expression in normal tissues whereas the 
DCDC2 sense transcript was ubiquitously expressed (Van 
den Eynde et al., 1999). The expression of the KAAG1 
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transcript in cancer, and in particular ovarian cancer, renal 
cancer, lung cancer, colon cancer, breast cancer and mela 
noma was disclosed in international application No. PCT/ 
CA2007/001134 published on Dec. 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 dys 
lexia (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 candi 
dates 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 Jun. 3, 2010 under No. 
WO2010/060186 and PCT/CA2010/001785 published on 
May 12, 2011 under No. WO2011/054112). 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 expres 
Sion, 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 FIG. 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 (Lhl an 
Lh2). The CDRs are shown in bold and indicted by CDRL1, 
CDRL2 and CDRL3. Back mutations in the human frame 
work regions that are murine amino acids are underlined in 
the humanized sequences. 
0011 FIG. 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 (Hh.1 
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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. 
0012 FIG. 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.:33) using the ClustalW2 pro 
gram (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 con 
servation 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. 

0013 FIG.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.:38) using the ClustalW2 pro 
gram (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 con 
servation 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. 
(0014 FIG. 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 HindIII site 
of pK-CR5. Consequently the resulting plasmids are iden 
tical to pKCR5-3A4-HC variant 1 except for the sequence of 
the heavy chain immunoglobulin variable domain. 
(0015 FIG. 3b represents plasmid map of pMPG-CR5 
3A4-LC-Variant 1. The light chains of the humanized vari 
ants 1 and 2 of 3A4 antibody were cloned in the same 
manner into the BamHI site of pMPG-CR5. Consequently, 
the resulting plasmid is identical to pMPG-CR5-3A4-LC 
Variant 1, except for the sequence of the light chain immu 
noglobulin variable domain. 
0016 FIG. 4 represents an analysis of antibody produc 
tion 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 IgG 
antibody). Mr molecular weight marker (kDa). 
(0017 FIG. 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 fractions 15-19. 
0018 FIG. 6 is a Table listing the rate and affinity 
constants for the murine and humanized variants of the 3A4 
antibody. 
0019 FIG. 7a is an histogram illustrating the association 
rates (K) of the humanized antibodies. 
0020 FIG.7b is an histogram illustrating the dissociation 
rates (K) of the humanized antibodies. 
0021 FIG. 7c is an histogram illustrating the affinity 
constants (K) of the humanized antibodies. 
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0022 FIG. 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 (Hh.1, Hh2, Hh3 and Hh4) 
assembled with the Lh1 light chain variant. 
0023 FIG. 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 (Hh.1, Hh2, Hh3 and Hh4) 
assembled with the Lh2 light chain variant. 
0024 FIG. 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. 
0025 FIG. 10 shows a scan of a tissue microarray con 
taining 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. 
0026 FIG. 11 shows the results of flow cytometry per 
formed 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. 
0027 FIG. 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 fluo 
rescence 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. 
0028 FIG. 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 fluo 
rescence 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. 
0029 FIG. 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 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. 
0030 FIG. 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. 
0031 FIG. 16 represents immunofluorescence data per 
formed on live MDA-MB-231 cells with the 3A4 anti 
KAAG1 antibody and the anti-LAMP1 antibody. The immu 
nofluorescence signal associated with the anti-KAAG1 
antibody is shown in the left panel, the immunofluorescence 
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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. 
0032 FIG. 17 represents immunofluorescence data per 
formed on live MDA-MB-231 cells with the 3A4 anti 
KAAG1 antibody and the anti-LAMP1 antibody. The immu 
nofluorescence 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 

0033. The present invention provides a method of treat 
ing or detecting cancer or cancer cells (in vitro or in vivo) 
in an individual in need. 
0034. In accordance with the present invention, methods 
of treatment or detection may be carried out with an anti 
body capable of binding to KAAG1 or an antigen binding 
fragment thereof. 
0035. The individual in need may comprise, for example, 
an individual having or Suspected of having cancer. Such 
individual may have a cancer or cancer cells originating 
from a breast carcinoma. 
0036. The cancer or cancer cells may more particularly 
originate from a breast carcinoma characterized as being 
triple-negative or basal-like. 
0037. Therefore, the individuals who may benefit from 
methods of treatment or detection described herein may 
include those Suffering from breast carcinoma. 
0038. The breast carcinoma may comprise tumors cells 
showing a decrease or a lost in the expression of the estrogen 
receptor. 
0039. The breast carcinoma may comprise tumor cells 
showing a decrease or a lost in the expression of the 
progesterone receptor. 
0040. The breast carcinoma may comprise tumor cells 
showing a decrease or a lost in the expression of Her2. 
0041. The breast carcinoma may comprise tumor cells 
showing a decrease or a lost in Her2 overexpression. 
0042. More particularly, the breast carcinoma may com 
prise 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. 
0043. 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. 
0044. In accordance with the present invention, the indi 
vidual 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. 
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0045. In accordance with the present invention, the indi 
vidual may carry breast cancer cells that are characterized as 
basal-like, or may have a tumor categorized as being a 
basal-like breast cancer. 
0046. Other individuals who would benefit from treat 
ment with an anti-KAAG1 include those having carcinoma 
comprising tumors cells exhibiting an epithelial-to-mesen 
chymal transition (EMT) phenotype. 
0047 Commonly used molecular markers of EMT 
include, for example, a reduced expression of E-cadherin, 
cytokeratin and B-catenin (in the membrane) and/or an 
increased expression of Snail, Slug, Twist, ZEB1, ZEB2. 
N-cadherin, vimentin, C-Smooth muscle actin, matrix met 
alloproteinases etc. (see for example, Kalluri and Weinberg, 
The Journal of Clinical Investigation, 119(6), p 1420-1428; 
2009; Fassina et al., Modern Pathology, 25; p 86-99; 2012: 
Lee et al., JCB; 172; p 973-981; 2006). An EMT phenotype 
may also be distinguished by an increased capacity for 
migration, invasion of by resistance to anoikistapoptosis. 
Cells that are undergoing epithelial-to-mesenchymal transi 
tion may thus be detected by a reduction of epithelial 
markers and apparition of mesenchymal markers or EMT 
phenotypes. 
0048. In accordance with the present invention, the 
method 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, Pg.R expression and/or 
by the absence of HER2 protein over-expression. Clinical 
testing for these markers is usually performed using histo 
pathologic 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 unrespon 
sive 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. 
0049. The present invention thus provides 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. 
0050. In accordance with the present invention, the 
KAAG1 inhibitor may thus comprise an antibody described 
herein or an antigen binding fragment thereof. 
0051. Also in accordance with the present invention, 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 SEQID NO.1 or to a fragment thereof. 
For example, the inhibitor may include at least 10 consecu 
tive nucleotides (at least 15, at least 20) which are comple 
mentary 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 expres 
sion of SEQ ID NO.1. 
0052 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 
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fragments thereof may preferentially bind an epitope 
included within amino acids 30 to 84 of KAAG1 inclusively. 
0053 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 KAAG1. 
0054 The epitope may particularly be located or com 
prised 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 61, or 50 to 60 (inclusively or 
exclusively). 
0055. In accordance with an embodiment of the inven 
tion, the antibody or antigen binding fragment may bind an 
epitope comprised within amino acids 50 to 70 of KAAG1. 
0056. 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. 
0057. In yet a further embodiment, the antibody or anti 
gen binding fragment may bind an epitope comprised within 
amino acids 54 to 65 of KAAG1. 
0.058 Suitable antibodies for therapeutic treatment 
include for example, those which mediate antibody-depen 
dent cell cytotoxicity. 
0059) Other even more suitable antibodies for therapeutic 
treatment include those that are conjugated with a therapeu 
tic moiety. 
0060. In accordance with the present invention, the anti 
body may be, for example, a monoclonal antibody, a chi 
meric antibody, a humanized antibody a human antibody or 
an antigen binding fragment thereof. 

DETAILED DESCRIPTION OF THE 
INVENTION 

Method of Treatment 

0061. As indicated herein, the present invention encom 
pass administering an antibody or antigen binding fragment 
to an individual having a breast cancer characterized as 
being “triple negative breast cancer or “basal-like breast 
cancer. 
0062 Classification of breast cancer subtypes as being 
“triple negative breast cancer or “basal-like breast cancer' 
is known in the art (see for example, Foulkes et al., N. Engl. 
J. Med., 2010; 3.63:1938-1948) and includes, for example, 
the following definitions: 
0063 “Basal-like breast cancer, may include for 
example, a Subtype of breast cancer comprising a heterog 
enous 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. 
0064 "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 
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hybridization. Such expression may be especially deter 
mined by immunohistochemical staining. 
0065. In accordance with the present invention, the 
method of treatment includes administering a KAAG1 
inhibitor to an individual in need. Such KAAG1 inhibitor 
includes, for example, an antibody or antigen binding frag 
ment thereof which specifically binds to KAAG1. 
0066. 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. 
0067. As such, the present invention especially encom 
passes antibodies or antigen binding fragments having a 
high affinity for KAAG1. 
0068 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 pref 
erentially bind an epitope included within amino acids 30 to 
84 of KAAG1 inclusively. 
0069. Alternatively such high affinity antibodies or anti 
gen 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. 
0070 The high affinity antibodies or antigen binding 
fragments may bind, for example, an epitope may particu 
larly 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 61, or 50 
to 60 (inclusively or exclusively). 
0071. In accordance with an embodiment of the inven 
tion, the high affinity antibody or antigen binding fragment 
may bind an epitope comprised within amino acids 50 to 70 
of KAAG1. 
0072. 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. 
0073. 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. 
0074 Preferred antibodies including high affinity anti 
bodies 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. 
0075 Antibodies having CDRs identical to those of the 
3A4 antibodies are particularly encompassed by the present 
invention. 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. 
0076. The antibodies or antigen binding fragments 
thereof may preferably be conjugated with a therapeutic 
moiety. 
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0077. 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 con 
stant region. 
0078. The method of the present invention may also 
include administering a KAAG1 inhibitor Such as an anti 
body (e.g., conjugated with a therapeutic moiety) or antigen 
binding fragment 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 inhibitor may include for example, doxorubicin, 
taxanes, anti-angiogenic agents, platinum salts, PARP 
inhibitors. 
0079. Other methods of treatment encompassed by the 
present invention include administering other types of 
KAAG1 inhibitors such as antisense-based therapeutics 
(siRNA, antisenses, ribozymes, etc.). 
Antibodies and Antigen Binding Fragments that Binds to 
KAAG1 
0080. 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'. 
I0081. 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. 
I0082. 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, V, C, and C. 
domains; (ii) a F(ab')2 fragment, a bivalent fragment com 
prising two Fab fragments linked by a disulfide bridge at the 
hinge region; (iii) a Fd fragment consisting of the V, and 
C. domains; (iv) a Fv fragment consisting of the V, and V. 
domains of a single arm of an antibody, (v) a dAb fragment 
(Ward et al., (1989) Nature 341:544-546), which consists of 
a V domain; and (vi) an isolated complementarity deter 
mining region (CDR), e.g., V, CDR3. Furthermore, 
although the two domains of the Fv fragment, V, and V. 
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 V 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 antibod 
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ies are also intended to be encompassed within the term 
'antigen-binding fragment of an antibody. Furthermore, the 
antigen-binding fragments include binding-domain immu 
noglobulin 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 2003/01 18592 and US 
2003/0133939. These antibody fragments are obtained using 
conventional techniques known to those with skill in the art, 
and the fragments are screened for utility in the same manner 
as are intact antibodies. 

0083. 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 frame 
work 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 bind 
1ng 

0084 As used herein the term “high affinity” refers to an 
affinity of 10 nM or less. The term “high affinity” especially 
includes antibodies having an affinity of 5 nM or less. The 
term “high affinity” even more particularly includes anti 
bodies having an affinity of 1 nM or less, or 0.1 nM or less. 
0085 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. 
I0086) 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. 
0087. 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 IgG1, 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. 
0088. In certain embodiments of the present invention, 
antibodies that bind to KAAG1 may be of the IgG1, IgG2. 
IgG3, or IgG4 subtype. More specific embodiments of the 
invention relates to an antibody of the IgG1 subtype or 
especially human IgG1 subtype. Other specific embodi 
ments of the invention relates to an antibody of the IgG2 
Subtype or especially of the human IgG2 subtype. 
0089. The antibody may be a humanized antibody of the 
IgG1 Subtype Subtype or especially human IgG1 Subtype. 
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Alternatively, the antibody may be a humanized antibody of 
the IgG2 subtype or especially of the human IgG2 subtype. 
0090 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 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. 
0091. The present invention described 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, anti 
body fragments such as antigen binding fragments, single 
chain antibodies, domain antibodies, and polypeptides with 
an antigen binding region. 
0092. 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-ex 
pressing tumor cells (e.g., in an ADCC-dependent manner). 
I0093. In a further aspect of the invention, the isolated 
antibody or antigen binding fragment of the present inven 
tion may especially be characterized by its capacity of 
reducing spreading of tumor cells expressing KAAG1 or a 
KAAG1 variant. 
0094. In an additional aspect of the invention, the isolated 
antibody or antigen binding fragment of the present inven 
tion may be characterized by its capacity of decreasing or 
impairing formation of tumors expressing KAAG1 or a 
KAAG1 variant. 
0095. 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. 
0096. In another exemplary embodiment of the invention, 
the isolated antibody or antigen binding fragment may 
comprise framework amino acids of a human antibody. 
(0097. Without being limited to the exemplary embodi 
ments presented herein, the Applicant as generated specific 
antibodies and antigen binding fragments that may be useful 
for the purposes described herein. 
0098. The following is a list of antibodies that were 
generated and shown to bind in a specific manner to 
KAAG1: 3D3, 3A4, 3C4, 3G 10, 3A2, 3F6, 3E8, 3E10, 3A9, 
3B1, 3G5, 3B2, 3B8, 3G8, 3F7, 3E9, 3G12, 3C3, 3E12, 
4A2, 3F10, 3F4, 3611, 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 pub 
lished on Jun. 3, 2010 under No. WO2010/060186A8, in 
international application No. PCT/CA2010/001795 pub 
lished on May 12, 2011 under No. WO2011/054112A1 or in 
international application No. PCT/CA2012/000296 pub 
lished on Oct. 4, 2012 under No. WO2012/129668A1. 
0099. In most instances, the sequence of the CDRs has 
been provided separately or is shown in bold herein. 
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0100. 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 char 
acteristics. 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. 
0101. In an exemplary embodiment, 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 CDRL3. 
0102. In another exemplary embodiment, 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 particu 
larly be selected. Combination may include for example, 
CDRH1 and CDRH3: CDRH1 and CDRH2: CDRH2 and 
CDRH3 and; CDRH1, CDRH2 and CDRH3. 
0103) In accordance with the present invention, the anti 
body or antigen binding fragment may comprise at least two 
CDRs of a CDRL1, a CDRL2 or a CDRL3. 
0104. Also in accordance with the present invention, the 
antibody or antigen binding fragment may comprise one 
CDRL1, one CDRL2 and one CDRL3. 
0105. Further in accordance with the present invention, 
the antibody or antigen binding fragment may comprise: 

01.06 a. At least two CDRs of a CDRL1, CDRL2 or 
CDRL3 and; 

01.07 b. At least two CDRs of a CDRH1, one CDRH2 
or One CDRH3. 

0108. The antibody or antigen binding fragment may 
more preferably comprise one CDRL1, one CDRL2 and one 
CDRL3. 
0109 The antibody or antigen binding fragment may also 
more preferably comprise one CDRH1, one CDRH2 and 
One CDRH3. 
0110. 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 Immunol 
ogy (1993) 150:880-887, Clarkson et al., Nature (1991) 
352:624–628). 
0111 Exemplary embodiments of the present invention 
encompass antibodies or antigen binding fragments having 
the CDRs of the light chain and/or heavy chains of the 3D3, 
3A4, 3C4, 3G 10, 3A2, 3F6, 3E8, 3E10, 3A9, 3B1, 3G5, 
3B2, 368, 3G8, 3F7, 3E9, 3G12, 3C3, 3E12, 4A2, 3F10, 
3F4, 3611, 3D1,3C2, 3E6 or 3H3 antibodies. More particu 
lar embodiments of the invention 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. Even more particular embodiments of the inven 
tion include antibodies or antigen binding fragments having 
the CDRs of the light chain and/or heavy chains of the 3A4 
antibody. The invention thus encompassed any monoclonal, 
chimeric, human, or humanized antibody comprising one or 
more CDRs of the 3A4 antibody. 
0112 Antibodies or antigen binding fragments that may 
be used in methods of the present invention, include those 
having CDRs of the 3A4 antibody and may comprise, for 
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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. 

0113. The present invention therefore encompass, anti 
bodies and antigen binding fragment which are capable of 
specific binding to KAAG1 and which may comprise 
sequences selected from the group consisting of: 

0114 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 SEQID NO.:18, 

0115 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 SEQID NO.:22; 

0116 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 SEQID NO.:26: 

0.117 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 SEQID NO.:46: 

0118 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, 

0119 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, 

0120 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, 

0121 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, 

0.122 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, 

0123 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, 

0.124 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, 

0.125 1. 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, 

0.126 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, 

0.127 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, 
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I0128 o. the 3CDRs of a light chain variable region 
defined in SEQ ID NO.113 and/or the 3CDRs of a 
heavy chain variable region defined in SEQ ID NO.: 
136, 

I0129 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, 

0.130 q 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, 

I0131 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, 

I0132 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, 

0.133 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, 

I0134) 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, 

I0135 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, 

0.136 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, 

0.137 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, 

0.138 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, 

0.139 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, 

0140 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, 

0141 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, 

0.142 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, 

0.143 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, 
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0.144 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, 

0145 f. 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, 

014.6 g.g. 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 

0147 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. 

0.148. Other exemplary embodiments of the invention 
encompass antibodies or antigen binding fragments having 
the light chain and/or heavy chains of the 3D3, 3A4, 3C4. 
3G 10, 3A2, 3F6, 3E8, 3E10, 3A9, 361, 3G5, 3B2,368, 3G8, 
3F7, 3E9, 3G12, 3C3, 3E12, 4A2, 3F10, 3F4, 3611, 3D1, 
3C2, 3E6 or 3H3 antibodies. More particular embodiments 
of the invention include antibodies or antigen binding frag 
ments having the light chain and/or heavy chains of the 3D3, 
3A4, 3C4 or 3G 10 antibodies. Even more particular embodi 
ments 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). 
014.9 The present invention therefore encompass, anti 
bodies and antigen binding fragment which are capable of 
specific binding to KAAG1 and which may comprise 
sequences selected from the group consisting of: 

0.150 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 SEQID NO.18 
(encoded by SEQ ID NO.17), 

0151 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 SEQID NO.:22 
(encoded by SEQ ID NO.:21): 

0152 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 SEQID NO.:26 
(encoded by SEQ ID NO.:25); 

0.153 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, 

0154 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, 

0.155 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, 

0156 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, 

0157 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, 

0158 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, 
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0159 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, 

0160 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, 

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

0162 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, 

0163 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, 

0164 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, 

0.165 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, 

0166 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, 

0.167 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, 

0168 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, 

0169 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, 

0170 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, 

0171 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, 

0172 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, 

0173 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, 

0.174 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: 

0.175 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: 

0176 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, 

0177 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, 

0.178 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, 

0179 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, 
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0180 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 

0181 ff. the light chain variable region defined in SEQ 
ID NO.190 and/or the heavy chain variable region 
defined in SEQID NO.: 197. 

0182. 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 SEQID 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. 
0183 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. 

Nucleotide Amino acid 
Antibody Sequence Sequence 
designation Chain 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 Heavy 171 
Humanized 3A4 Light (Lh1) 199 
Humanized 3A4 Light (Lh2) 2OO 
Humanized 3A4 Heavy (Hh.1) 2O2 
Humanized 3A4 Heavy (Hh2) 2O3 
Humanized 3A4 Heavy (Hh3) 204 
Humanized 3A4 Heavy (Hh4) 205 

0.184 Epitope mapping studies revealed that the 3D3 
antibody interacts with a KAAG1 epitope spanned by amino 
acids 36-60, inclusively. The 3G 10 and 3A4 antibodies 
interact with a KAAG1 epitope spanned by amino acids 
61-84, inclusively and the 3C4 antibody interacts with a 
KAAG1 epitope spanned by amino acids 1-35. Although, 
the 3G 10 and 3A4 binds a similar region, the 3G10 antibody 
does not bind to KAAG1 as efficiently as the 3A4 antibody. 
0185. 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. 
0186 Sequences of light and heavy chain variable 
regions of selected antibodies that bind to KAAG1 are 
disclosed in Table 2. 

TABLE 2 

Ab. Variable Nucleotide Amino acid 
designation region type (SEQ ID NO.:) (SEQ ID NO.:) 

3D3 Light (VL) 15 16 
3D3 Heavy (VH) 17 18 
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TABLE 2-continued 

Ab. Variable Nucleotide Amino acid 
designation region type (SEQ ID NO.:) (SEQ ID NO.:) 

3G10 Ligh 19 2O 
3G10 deavy 21 22 
3C4 Ligh 23 24 
3C4 deavy 25 26 
3A2 Ligh O3 
3A2 deavy 26 
3E10 Ligh O6 
3E10 deavy 45 
3G12 Ligh 21 
3G12 deavy 38 
3A4 Ligh 47 48 
3A4 deavy 45 46 
Humanized 3D3 Ligh 68 
Humanized 3D3 deavy 69 
Humanized 3C4 Ligh 72 
Humanized 3C4 deavy 73 
Humanized 3A4 Light (LVh1) 89 
Humanized 3A4 Light (Lwh2) 90 
Humanized 3A4 Heavy (Hvh1) 94 
Humanized 3A4 Heavy (Hvh2) 95 
Humanized 3A4 Heavy (Hvh3) 97 
Humanized 3A4 Heavy (Hvh4) 98 

0187 SEQ ID NOS. 103-154 correspond to the light 
chain and heavy chain variable regions of other antibodies 
which were shown to bind KAAG1. 
0188 CDR sequence of the light and heavy chain vari 
able regions of selected antibodies that bind to KAAG1 are 
disclosed in Table 3. 

TABLE 3 

Ab. SEQ 
desig- Chain ID a a 
nation type NO. : sequence 

3D3 Light (L.) CDR L1 27 KSSQSLLNSNFOKNFLA 

3D3 Light CDR L2 28 FASTRES 

3D3 Light CDR L3 29 OOHYSTPLT 

3D3 Heavy (H) CDR H1 3 O GYIFTDYEIH 

3D3 Heavy CDR H2 31 WIDPETGNTA 

3D3 Heavy CDR H3 32 MGYSDY 

3G10 Light CDR L1 33 RSSQSLLHSNGNTYLE 

3G10 Light CDR L2 34 KWSNRFS 

3G10 Light CDR L3 35 FOGSHVPLT 

3G10 Heavy CDR H1 36 GYTFTDNYMN 

3G10 Heavy CDR H2 37 DINPYYGTTT 

3G10 Heavy CDR H3 38 ARDDWFDY 

3 C4 Light CDR L1 39 KASODIHNFLN 

3 C4 Light CDR L2 4 O RANRLWD 

3 C4 Light CDR L3 41 LOYDEIPLT 

3 C4 Heavy CDR H1 42 GFSITSGYGWH 

3 C4 Heavy CDR H2 43 YINYDGHND 

3 C4 Heavy CDR H3 44 ASSYDGLFAY 
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TABLE 3 - continued 

Ab. SEQ 
desig- Chain D a a 
nation type CDR NO. : sequence 

3A2 Light CDR L1 48 KSSQSLLHSDGKTYLN 

3A2 Light CDR L2 49 LWSKLDS 

3A2 Light CDR L3 5O WOGTHFPRT 

3A2 Heavy CDR H1 1 GYTFTD YNMH 

3A2 Heavy CDR H2 2 YINPYNDVTE 

3A2 Heavy CDR H3 53 AWFGL RO 

3E10 Light CDR L1 54 RSSKSLLHSNGN TYLY 

3E10 Light CDR L2 55 RMSNLAS 

3E10 Light CDR L3 56 MOHLEYPYT 

3E10 Heavy CDR H1 st GDTFTD YYMN 

3E10 Heavy CDR H2 58 DINPNYGGIT 

3E10 Heavy CDR H3 59 OAYYRNS DY 

3G12 Light CDR L1 6O KASQDVGTAVA 

3G12 Light CDR L2 61 WWTSTRHT 

3G12 Light CDR L3 62 QOHYSIPLT 

3G12 Heavy CDR H1 63 GYIFTDYEIH 

3G12 Heavy CDR H2 64 WIDPETGNTA 

3G12 Heavy CDR H3 65 MGYSDY 

3A4 Light CDR L1 52 RSSQSLLHSNGNTYLE 

3A4 Light CDR L2 53 TWSNRFS 

3A4 Light CDR L3 54 FOGSHVPLT 

3A4 Heavy CDR H1 49 GYTFTDDYMS 

3A4 Heavy CDR H2 5 O DINPYNGDTNYNOKFKG 
o or DINPYNGDTN 
212 

3A4 Heavy CDR H3 5.1 DPGAMDY 

Variant Antibody and Antigen Binding Fragments 
0189 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 bind 
ing fragments included are those having at least one variant 
CDR (two, three, four, five or six variant CDRs, etc. or even 
twelve variant CDRs), 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. 
0190. As used herein the term “variant' applies to any of 
the sequence described herein and includes for example, a 
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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 light 
chain, a variant heavy chain, a variant antibody, a variant 
antigen binding fragment and a KAAG1 variant. 

0191 The sites of greatest interest for substitutional 
mutagenesis include the hypervariable regions (CDRs), but 
modifications in the framework region or even in the con 
stant region are also contemplated. Exemplary embodiments 
of CDR variants are provided in SEQ ID NOS.: 72-102. 
0.192 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. 
0193 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, denomi 
nated “exemplary substitutions’ in Table 1A, or as further 
described below in reference to amino acid classes, may be 
introduced and the products screened. 
0194 It is known in the art that variants may be generated 
by Substitutional mutagenesis and retain the biological activ 
ity 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. 
0195 Substantial modifications in function or immuno 
logical 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 (c) 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), Ala 
nine (Ala), Valine (Val), Leucine (Leu), Isoleucine (Ile) 
(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 (Gln). Histi 
dine (His), Lysine (LyS), Arginine (Arg) 
(group 5) residues that influence chain orientation: Glycine 
(Gly), Proline (Pro); and 
(group 6) aromatic: Tryptophan (Trp), Tyrosine (Tyr), Phe 
nylalanine (Phe) 
0196. Non-conservative substitutions will entail 
exchanging a member of one of these classes for another. 
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TABLE 1A 

Amino acid substitution 

Original Exemplary Conservative 
residue Substitution substitution 

Ala (A) Val, Leu, Ile Wall 
Arg (R) Lys, Gln, ASn Lys 
ASn (N) Gln, His, Lys, Arg, Asp Gln 
Asp (D) Glu, ASn Glu 
Cys (C) Ser, Ala Ser 
Gln (Q) ASn: Glu ASn 
Glu (E) Asp, Gln Asp 
Gly (G) Ala Ala 
His (H) ASn, Gln, Lys, Arg, Arg 
Ile (I) Leu, Val, Met, Ala, Phe, Leu 

norleucine 
Leu (L) Norleucine, Ile, Val, Met, Ile 

Ala, Phe 
Lys (K) Arg, Gln, ASn Arg 
Met (M) Leu, Phe, Ile Leu 
Phe (F) Leu, Val, Ile, 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) Ile, Leu, Met, Phe, Ala, Leu 

Norleucine 

0.197 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 back 
bone). 
0198 Variant antibody or antigen binding fragment may 
have Substantial sequence similarity and/or sequence iden 
tity 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 conservative Substitution. 
0199 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, BLOSUM62 matrix (open gap 11 and 
extension gap penalty 1, gapX dropoff 50, expect 10.0, word 
size 3) and activated filters. 
(0200 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 conser 
Vative amino acid Substitution in comparison with the origi 
nal peptide at the same or similar position. 
0201 Variants of the present invention therefore com 
prise 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. 
0202) Exemplary embodiments of variants are those hav 
ing at least 81% sequence identity to a sequence described 
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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. 
0203 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. 
0204 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. 
0205. 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. 
0206. 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. 
0207. 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. 
0208 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 (% 

8 O 8 1 83 84 85 86 87 88 89 90 91 92 

8O 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 

Percent 
(%) 
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0209. The present invention 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. 
0210. The present invention therefore encompass, anti 
bodies and antigen binding fragment which are capable of 
specific binding to KAAG1 and which may comprise 
sequences selected from the group consisting of: 

0211 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, 

0212 b. a light chain variable region having at least 
70% sequence identity with SEQ ID NO.:20 and a 
heavy chain variable region having at least 70% 
sequence identity with SEQ ID NO.:22; 

0213 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: 

0214 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: 

0215 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 SEQID NO.126, 

0216 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, 

0217 g. 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, 

0218 h. a light chain variable region having at least 
70% sequence identity with SEQ ID NO.106 and a 

sequence identi 

93 94 95 96 97 98 99 100 
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heavy chain variable region having at least 70% 
sequence identity with SEQ ID NO.145, 

0219 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, 

0220 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, 

0221 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, 

0222 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, 

0223 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, 

0224 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, 

0225 o. 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 SEQID NO.136, 

0226 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, 

0227 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, 

0228 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, 

0229 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, 

0230 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, 

0231 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. 

0232 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, 

0233 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, 

0234 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, 
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0235 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: 

0236 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. 

0237. In accordance with the present invention, the vari 
ant antibodies or antigen binding fragments may comprise 
CDRs that are identical to those of the corresponding light 
chain and/or heavy chain variable region. In other instance 
the variant antibodies or antigen binding fragments may 
comprise variant CDR(s). 
0238. Therefore, exemplary embodiments of a variant 
antibody or antigen binding fragment of the present inven 
tion 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. 
0239. Another exemplary embodiment of a variant anti 
body 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 SEQID 
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. 
0240 An exemplary embodiment of a variant antibody 
light chain variable region encompasses a light chain vari 
able region having CDR amino acid sequences that are 
100% identical to the CDR amino acid sequence of SEQID 
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. 
0241 An exemplary embodiment of a variant antibody 
light chain variable region encompasses a light chain vari 
able region having CDR amino acid sequences that are 
100% identical to the CDR amino acid sequence of SEQID 
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. 
0242 An exemplary embodiment of a variant antibody 
light chain variable region encompasses a light chain vari 
able region having CDR amino acid sequences that are 
100% identical to the CDR amino acid sequence of SEQID 
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. 
0243 An exemplary embodiment of a variant antibody 
light chain variable region encompasses a light chain vari 
able region having CDR amino acid sequences that are 
100% identical to the CDR amino acid sequence of SEQID 
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. 
0244 An exemplary embodiment of a variant antibody 
light chain variable region encompasses a light chain vari 
able region having CDR amino acid sequences that are 
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100% identical to the CDR amino acid sequence of SEQID 
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. 
0245. In some instances, the variant antibody light chain 
variable region may comprise amino acid deletions or addi 
tions (in combination or not with amino acid substitutions). 
Often 1, 2, 3, 4 or 5 amino acid deletions or additions may 
be tolerated. 

0246. Other exemplary embodiments of a variant anti 
body or antigen binding fragment of the present invention 
are those comprising a heavy chain variable region com 
prising a sequence which is 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. 
0247. An exemplary embodiment 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 SEQID 
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. 
0248. An exemplary embodiment 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 SEQID 
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. 
0249. An exemplary embodiment 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 SEQID 
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. 
0250) An exemplary embodiment 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 SEQID 
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. 
0251 An exemplary embodiment 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 SEQID 
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. 
0252) An exemplary embodiment 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 SEQID 
NO.: 138 and having, for example, from 1 to 22 amino acid 
modifications (e.g., conservative or non-conservative amino 
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acid substitutions) in its framework region in comparison 
with the framework region of SEQ ID NO.: 138. 
0253) In some instances, the variant antibody heavy chain 
variable region may comprise amino acid deletions or addi 
tions (in combination or not with amino acid substitutions). 
Often 1, 2, 3, 4 or 5 amino acid deletions or additions may 
be tolerated. 

Variant CDRS 

0254. Also encompassed by the present invention are 
polypeptides, antibodies or antigen binding fragments com 
prising 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). 
0255. The present invention also encompasses are poly 
peptides, antibodies or antigen binding fragments compris 
ing variable chains having at least one conservative amino 
acid substitution in at least two of the CDRs (in comparison 
with the original CDRs). 
0256 The present invention also encompasses are poly 
peptides, antibodies or antigen binding fragments compris 
ing variable chains having at least one conservative amino 
acid substitution in the 3 CDRs (in comparison with the 
original CDRs). 
0257 The present invention also encompasses are poly 
peptides, antibodies or antigen binding fragments compris 
ing variable chains having at least two conservative amino 
acid substitutions in at least one of the CDRs (in comparison 
with the original CDRs). 
0258. The present invention also encompasses are poly 
peptides, antibodies or antigen binding fragments compris 
ing variable chains having at least two conservative amino 
acid substitutions in at least two of the CDRs (in comparison 
with the original CDRs). 
0259. The present invention also encompasses are poly 
peptides, antibodies or antigen binding fragments compris 
ing variable chains having at least two conservative amino 
acid substitutions in the 3 CDRs (in comparison with the 
original CDRs). 
0260 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. 
0261 The present invention therefore provides in an 
exemplary embodiment, an isolated antibody or antigen 
binding fragment comprising a light chain variable region 
having: 

0262 a. a CDRL1 sequence selected from the group 
consisting of SEQ ID NO.:72 and SEQ ID NO.:73: 

0263 b. a CDRL2 sequence selected from the group 
consisting of SEQ ID NO.:74, SEQ ID NO.: 75 and 
SEQ ID NO.:76, or: 

0264 c. a CDRL3 sequence selected from the group 
consisting of SEQ ID NO.:77, SEQ ID NO.:78 and 
SEQ ID NO.:79. 

0265. The present invention therefore provides in an 
exemplary embodiment, an isolated antibody or antigen 
binding fragment comprising a heavy chain variable region 
having: 

0266 a. a CDRH1 sequence comprising SEQID NO.: 
80; 

0267 b. a CDRH2 sequence selected from the group 
consisting of SEQID NO.:81, SEQID NO.:82, SEQID 
NO.:83, SEQ ID NO.:84 and SEQID NO.:85, or: 
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0268 c. a CDRH3 sequence selected from the group 
consisting of SEQ ID NO.:86, SEQ ID NO.:87 and 
SEQ ID NO.:88. 

0269. In accordance with the present invention, the anti 
body may comprise a CDRL1 sequence comprising or 
consisting of formula: 

72) 

0270 wherein X may be a basic amino acid; 
0271 wherein X may be a basic amino acid; 
(0272 wherein X may be H, Y or N: 
0273 wherein X may be S, T, N or R: 
0274 wherein Xs may be absent, S or N: 
(0275 wherein X may be D, F or N: 
0276 wherein X, may be G or Q; 
(0277 wherein Xs may be K, L or N: 
0278 wherein X may be T or N: 
0279 wherein X may be an aromatic amino acid, and; 
0280 wherein X may be A, N, E or Y. 
0281. In an exemplary embodiment of the invention X, 
may be K or R. 
0282. In a further embodiment of the invention X may 
be Q or K. 
0283. In yet a further embodiment of the invention X, 
may be N or H. 
0284. In an additional embodiment of the invention Xo, 
may be Y or F. 
0285 More specific embodiments of the invention 
include CDRL1 of SEQID NO.:72 where: X is K: X is 
Q; X, is N; X, is H. Xa, is S, X, is T. Xs, is S. Xs, is 
absent; X, is N; X7 is Q; X, is G., Xs, is K., X is N; Xo, 
is T. Xo, is Y, or X is A. 
0286. In accordance with the present invention, the anti 
body may comprise a CDRL1 sequence comprising or 
consisting of formula: 

(SEO ID NO. : 73) 

0287 wherein X, may be an hydrophobic amino acid; 
0288 wherein X, may be G or H: 
0289 wherein X may be T, N or R: 
0290 wherein X may be F, Y or A: 
0291 wherein Xs, may be an hydrophobic amino acid, 
and; 
0292 wherein X, may be N or A. 
0293. In an exemplary embodiment of the invention X, 
may be V or I. 
0294. In another exemplary embodiment of the invention 
Xs may be V or L. 
0295 More specific embodiments of the invention 
include CDRL1 of SEQID NO.:73 where X, is I; X, is H: 
X, is T. X, is N; X, is Y; X, iS F: Xs, is L or X, is N. 
0296 Other exemplary embodiments of CDRL1 are pro 
vided in SEQ ID NOS. 89 and 90. 
0297. In accordance with the present invention, the anti 
body may comprise a CDRL2 sequence comprising or 
consisting of formula: 
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(SEO ID NO. : 74) 
FXSTX2XS 

0298. Wherein X is A or G: 
0299. Wherein X is R or T, and; 
(0300 Wherein X is E. K or A. 
0301 In an exemplary embodiment of the invention X. 
may be A and X may be T. 
0302) In another exemplary embodiment of the invention 
X may be A and X may be R. 
0303. Other specific embodiments of the invention 
include CDRL2 of SEQ ID NO.:74 where X is A: X is 
R or X is E. 
0304. In accordance with the present invention, the anti 
body may comprise a CDRL2 sequence comprising or 
consisting of formula: 

(SEO ID NO. : 75) 

(0305. Wherein X may be L or K: 
0306 Wherein X may be a basic amino acid; 
0307 Wherein X may be L or Rand: 
(0308 Wherein X may be D or F. 
0309. In an exemplary embodiment of the invention X, 
may be K or N. 
0310. Other specific embodiments of the invention 
include CDRL2 of SEQ ID NO.:75 where X is L: X is 
K; X, is L or Xa is D. 
0311. In accordance with the present invention, the anti 
body may comprise a CDRL2 sequence comprising or 
consisting of formula: 

(SEO ID NO. : 76) 
XANRLVX2. 

0312. Wherein X may be a basic amino acid, and; 
0313 Wherein X may be D or A. 
0314. In an exemplary embodiment of the invention X 
may be R or H. 
0315. Other specific embodiments of the invention 
include CDRL2 of SEQID NO.:76 where X is R or X is 
D. 
0316. Other exemplary embodiments of CDRL2 are pro 
vided in SEQ ID NOs.: 91-93. 
0317. In accordance with the present invention, the anti 
body may comprise a CDRL3 sequence comprising or 
consisting of formula: 

(SEO ID NO. : 77) 
XAQX2X3XXSPLT 

(0318 Wherein X may be Q or L; 
0319. Wherein X may be an aromatic amino acid: 
(0320 Wherein X may be D, F or Y, 
0321) Wherein X may be E, A, N or S, and; 
(0322) Wherein Xs may be I, For T. 
0323. In an exemplary embodiment of the invention X 
may be Y or H. 
0324. In another exemplary embodiment of the invention 
X may be Y or D. 
0325 In yet another exemplary embodiment of the inven 
tion Xs, may be I or T. 
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0326. Other specific embodiments of the invention 
include CDRL3 of SEQID NO.:77 where X is Q:XiSH: 
Xsis D. X is Y; X is S:X is E. X is A: Xsis T. or Xs. 
is I. 
0327. In accordance with the present invention, the anti 
body may comprise a CDRL3 sequence comprising or 
consisting of formula: 

(SEO ID NO. : 78) 
QQHX1,X2X3PLT 

0328. Wherein X may be an aromatic amino acid; 
(0329. Wherein X may be N or S, and; 
10330. Wherein X may be I or T. 
0331. In an exemplary embodiment of the invention X. 
may be For Y 
0332 Other specific embodiments of the invention 
include CDRL3 of SEQID NO.:78 where X, is S or X is 
T. 
0333. In accordance with the present invention, the anti 
body may comprise a CDRL3 sequence comprising or 
consisting of formula: 

(SEO ID NO. : 79) 
X1,9GX2HX3.PX4, T 

0334. Wherein X may be an aromatic amino acid; 
0335. Wherein X may be a neutral hydrophilic amino 
acid; 
0336 Wherein X may be F or V, and; 
0337. Wherein X may be R or L. 
0338. In an exemplary embodiment of the invention X, 
may be W or F. 
0339. In another exemplary embodiment of the invention 
X, may be S or T. 
0340 Other specific embodiments of the invention 
include CDRL3 of SEQ ID NO.:79 where X is W: X is 
T; X, is F, or Xa, is R. 
0341. Other exemplary embodiments of CDRL3 are pro 
vided in SEQ ID NOS. 94 and 95. 
0342. In accordance with the present invention, the anti 
body may comprise a CDRH1 sequence comprising or 
consisting of formula: 

(SEQ ID NO. : 80) 
GYXFXXYXXs.H 

(0343. Wherein X may be T, I or K: 
0344) Wherein X may be a neutral hydrophilic amino 
acid; 
0345 Wherein X may be an acidic amino acid; 
0346) Wherein X may be E, N or D, and; 
0347 Wherein Xs may be hydrophobic amino acid. 
0348. In an exemplary embodiment of the invention X, 
may be T or S. 
0349. In another exemplary embodiment of the invention 
X may be D or E. 
0350. In yet another exemplary embodiment of the inven 
tion X may be N or E. 
0351. In a further exemplary embodiment of the inven 
tion Xs may be M, I or V. 
0352. Other specific embodiments of the invention 
include CDRH1 of SEQID NO.:80 where X, is T: X is D; 
X is E.; Xs, is I or Xs, is M. 
0353 Other exemplary embodiments of CDRH1 are pro 
vided in SEQ ID NOS.: 96 and 97. 
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0354. In accordance with the present invention, the anti 
body may comprise a CDRH2 sequence comprising or 
consisting of formula: 

(SEQ ID NO. : 81) 
XX2DPX3TGX4, TXs, 

(0355. Wherein X may be V or G 
(0356) Wherein X, may be a hydrophobic amino acid; 
(0357. Wherein X, may be A, G or E: 
(0358. Wherein X, may be R, G, D, A, S, N or V, and; 
10359. Wherein Xs, may be a hydrophobic amino acid. 
0360. In an exemplary embodiment of the invention X, 
may be I or L. 
0361. In another exemplary embodiment of the invention 
Xs, may be A or V. 
0362. Other specific embodiments of the invention 
include CDRH2 of SEQID NO.:81 where X, is V: X, is I; 
Xs, is E; X, is D or Xs, is A. 
0363. In accordance with the present invention, the anti 
body may comprise a CDRH2 sequence comprising or 
consisting of formula: 

(SEQ ID NO. : 82) 
VXDPXTGXTA 

0364. Wherein X may be an hydrophobic amino acid; 
0365. Wherein X may be A, E or G: 
0366. Wherein X may be R, G, A, S, NV or D. 
0367. In an exemplary embodiment of the invention X 
may be L or I. 
0368 Other specific embodiments of the invention 
include CDRH2 of SEQID NO.:82 where X is I; X is E. 
or X is D. 
0369. In accordance with the present invention, the anti 
body may comprise a CDRH2 sequence comprising or 
consisting of formula: 

(SEQ ID NO. : 83) 
YIX1,X2X3GX4XsX6 

0370. Wherein X1, may be S or N: 
0371. Wherein X may be an aromatic amino acid 
0372. Wherein X may be D, E or N: 
0373) Wherein X4, may be a D or H: 
0374. Wherein X may be Y. S or N: 
0375. Wherein X may be D, E or N. 
0376. In an exemplary embodiment of the invention X, 
may be D or N. 
0377. In another exemplary embodiment of the invention 
X may be D or N. 
0378. Other specific embodiments of the invention 
include CDRH2 of SEQID NO.:83 where X is For Y. X, 
is N, X is D or X is N. 
0379. In accordance with the present invention, the anti 
body may comprise a CDRH2 sequence comprising or 
consisting of formula: 

XINPYNX-VTE (SEQ ID NO.:84) 

(0380 wherein X may be N or Y, and; 
(0381 wherein X may be E, D or N. 
0382. In an exemplary embodiment of the invention X, 
may be D or N. 
0383. Other specific embodiments of the invention 
include CDRH2 of SEQID NO.:84 where X is N or X, 
is D. 
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0384. In accordance with the present invention, the anti 
body may comprise a CDRH2 sequence comprising or 
consisting of formula: 

(SEO ID NO. : 85) 
DINPX,YGX2XT 

0385. Wherein X may be N or Y, 
0386. Wherein X may be G or T and; 
(0387 wherein X may be I or T. 
0388 Other exemplary embodiments of CDRH2 are pro 
vided in SEQ ID NOS. 98 and 99. 
0389. In accordance with the present invention, the anti 
body may comprise a CDRH3 sequence comprising or 
consisting of formula: 

(SEQ ID NO. : 86) 
MX1,X2X3DY 

0390 Wherein X may be G or S: 
0391) Wherein X may be Y or H, and; 
0392 wherein X may be A or S. 
0393. Other specific embodiments of the invention 
include CDRH3 of SEQID NO.:86 where X is G: X is 
Y or X is S. 
0394. In accordance with the present invention, the anti 
body may comprise a CDRH3 sequence comprising or 
consisting of formula: 

(SEO ID NO. : 87) 
IX,YAX2DY 

(0395. Wherein X may be G or Sand: 
(0396) Wherein X may be absent or M. 
0397. Other specific embodiments of the invention 
include CDRH3 of SEQ ID NO.:87 where X is S or X, 
is M. 
0398. In accordance with the present invention, the anti 
body may comprise a CDRH3 sequence comprising or 
consisting of formula: 

(SEQ ID NO. : 88) 
AX1,X2,.GLRX3, 

(0399. Wherein X may be R or W: 
(0400. Wherein X may be an aromatic amino acid and; 
(0401 wherein X may be a basic amino acid. 
(0402. In an exemplary embodiment of the invention X, 
may be W or F. 
0403. In another exemplary embodiment of the invention 
Xs may be Q or N. 
0404 Other specific embodiments of the invention 
include CDRH3 of SEQID NO.;88 where X, is R; X, is 
W or X, is N. 
0405 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 vari 
ants may have at least one amino acid residue in its amino 
acid sequence removed and a different residue inserted in its 
place. 

Humanized Antibodies 

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

0407. The humanized antibodies and antigen binding 
fragments of the present invention includes more particu 
larly, humanized 3D3, 3A4 or 3C4 antibodies and antigen 
binding fragments. The humanized 3D3, 3A4 or 3C4 anti 
bodies have at least one amino acid difference in a frame 
work region in comparison with the monoclonal 3D3, 3A4 
or 3C4 antibody. 
0408 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 mono 
clonal 3A4 antibody. 
04.09 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: 

SEO ID NO. : 186 
DXVMTOTPLSLXVXXGXXASISCRSSOSLLHSNGNTYLEWYLOKPGOSPX 

LLIHTVSNRFSGVPDRFSGSGSGTDFTLKISRVEAEDXGVYYCFOGSHVP 

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. 
0410. Another exemplary embodiment of a variant anti 
body or antigen binding fragment include those having a 
light chain variable region as set forth in SEQ ID NO.: 187: 

SEO ID NO. : 187 
DXVMTQTPLSLXVXXGXXASISCRSSQSLLHSNGNTYLEWY 

LQKPGQSPX, LLIHTVSNRFSGVPDRFSGSGSGTDFTLKISRVEAED 

Wherein X may be a hydrophobic amino acid; 

Wherein X may be A or P; 

0411 
acid; 

Wherein X may be neutral hydrophilic amino 

Wherein X may be L or P; 

0412. Wherein Xs may be an acidic amino acid; 

Wherein X may be Q or P; 
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0413 Wherein X, may be a basic amino acid; 
Wherein Xs may be a hydrophobic amino acid; 

Wherein X may be A or Q; 
0414. Wherein X may be a basic amino acid; or 
Wherein X 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. 
0415. An additional exemplary embodiment of a variant 
antibody or antigen binding fragment include those having 
a light chain variable region as set forth in SEQID NO.188: 

SEO ID NO. : 188 
DXVMTOTPLSLXVXXGXXASISCRSSQSLLHSNGNTYLEWY 

LQKPGQSPX.,LLIHTVSNRFSGVPDRFSGSGSGTDFTLKISRVEAED 

Wherein X may be V or I 

Wherein X may be A or P 

Wherein X may be S or T 

Wherein X may be L or P 

Wherein Xis may be D or E 

Wherein X may be Q or P 

Wherein X, may be K or Q 

Wherein Xis may be L or V 

Wherein X may be A or Q 

Wherein X may be R or K or 

Wherein X may be L or I, 
0416 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. 
0417. 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: 

SEO ID NO. : 189 
DIVMTOTPLSLPWTPGEPASISCRSSOSLLHSNGNTYLEWYLOKPGOSPO 

LLIYTVSNRFSGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCFOGSHVP 

LTFGOGTKLEIK. 

SEO ID NO. : 19 O 
DVVMTOTPLSLPWTPGEPASISCRSSOSLLHSNGNTYLEWYLOKPGOSPK 

LLIYTVSNRFSGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCFOGSHVP 

LTFGOGTKLEIK. 

0418 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. 

Jun. 22, 2017 

SEO ID NO. : 191 
OXOLVOSGXEXXKPGASWKXSCKASGYTFTDDYMSWVXOXXGXXLEWXGD 

INPYNGDTNYNOKFKGXXXXTXDXSXSTAYMXLXSLXSEDXAVYYCARDP 

GAMDYWGOGTXVTVSS, 

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. 
0419. Another exemplary embodiment of a variant anti 
body or antigen binding fragment include those having a 
heavy chain variable region as set forth in SEQID NO.: 192: 

SEO ID NO. : 192 
QXQLVQSGX2EXXKPGASVKXSSCKASGYTFTDDYMSWVXQX7 

Wherein X may be a hydrophobic amino acid; 

Wherein X may be P or A: 
(0420 Wherein X may be a hydrophobic amino acid; 

Wherein X may be V or K. 
0421 
Wherein X may be a basic amino acid; 

Wherein X may be a hydrophobic amino acid; 

Wherein X, may be S or A: 

Wherein Xs may be H or P; 
0422) Wherein X may be a basic amino acid: 

Wherein Xao may be S or G; 
0423 
Wherein X2 may be a basic amino acid; 
Wherein Xas may be a hydrophobic amino acid; 

Wherein X may be a hydrophobic amino acid; 

Wherein X may be I or T. 
0424 
Wherein X may be a hydrophobic amino acid; 

Wherein Xas may be a hydrophobic amino acid; 

Wherein Xa, may be K or T. 
0425 
acid; 

Wherein Xas may be a neutral hydrophilic amino 

Wherein Xas may be Q or E: 

Wherein X may be N or S; 

Wherein X may be T or R: 
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0426) Wherein X may be a neutral hydrophilic amino 
acid; or 

Wherein X may be S or L. 
0427 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. 
0428. 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: 

SEO ID NO. : 193 
QXQLVOSGXEXXKPGASWKX5SCKASGYTFTDDYMSWVXQX7 

TXVTVSS 

Wherein X may be I or V: 

Wherein X may be Por A: 

Wherein X may be M or V: 

Wherein X may be V or K: 

Wherein Xis may be M or V: 

Wherein X may be K or R: 

Wherein X may be S or A: 

Wherein Xs may be H or P; 

Wherein X may be K or Q; 

Wherein Xo 

Wherein X. 

Wherein X. 

Wherein X 

Wherein X. 

Wherein Xs 

Wherein X. 

Wherein X, 

Wherein Xs 

Wherein Xo 

Wherein Xiao 

Wherein X. 

Wherein X. 

Wherein X. 
0429 wherein at least one of the amino acid identified by 
X is an amino acid Substitution (conservative or non 

may be S or G; 

may be I or M: 

may be K or R: 

may be A or V: 

may be I or T. 

may be L or I: 

may be V or A: 

may be K or T. 

may be S or T. 

may be Q or E: 

may be N or S; 

may be T or R: 

may be S or T; or 

is S or L, 
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conservative) in comparison with a corresponding amino 
acid in the polypeptide set forth in SEQ ID NO.:46. 
0430. 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: 

SEO ID NO. : 194 
OVOLVOSGAEWKKPGASVKVSCKASGYTFTDDYMSWVROAPGOGLEWMGD 

INPYNGDTNYNOKFKGRVTITADTSTSTAYMELSSLRSEDTAVYYCARDP 

GAMDYWGOGTLVTVSS. 

SEO ID NO. : 195 
OIOLVOSGAEWKKPGASVKVSCKASGYTFTDDYMSWVROAPGOGLEWMGD 

INPYNGDTNYNOKFKGRVTITADKSTSTAYMELSSLRSEDTAVYYCARDP 

GAMDYWGOGTLVTVSS. 

SEO ID NO. : 196 
OIOLVOSGAEWKKPGASVKVSCKASGYTFTDDYMSWVROAPGOGLEWIGD 

INPYNGDTNYNOKFKGRATLTVDKSTSTAYMELSSLRSEDTAVYYCARDP 

GAMDYWGOGTLVTVSS. 

SEO ID NO. : 197 
OIOLVOSGAEWKKPGASVKVSCKASGYTFTDDYMSWWKOAPGOGLEWIGD 

INPYNGDTNYNOKFKGKATLTVDKSTSTAYMELSSLRSEDTAVYYCARDP 

GAMDYWGOGTLVTVSS. 

0431. In accordance with an embodiment of the inven 
tion, the humanized 3D3 antibody may have a light chain 
variable region of formula: 

(SEQ ID NO. : 174) 
DIVMTOSPXSLAVSXGXXXTXNCKSSQSLLNSNFOKNFLAWYOOKPGOXP 

KLLIYFASTRESSXPDRFXGSGSGTDFTLTISSXOAEDXAXYXCQQHYST 

0432 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. 
0433. In accordance with a more specific embodiment, 
the humanized 3D3 antibody may have a light chain variable 
region of formula: 

(SEO ID NO. : 175) 
DIVMTQSPXSLAVSXGXXXTXNCKSSQSLLNSNFQKNFLAWY 

QQKPGQX7PKLLIYFASTRESSXPDRFXGSGSGTDFTLTISSXOA 

0434. Wherein X may be, for example, D or S; 
0435. Wherein X may be, for example, a hydropho 
bic amino acid or more particularly L or I: 

0436 Wherein X may be, for example, E or Q; 
0437. Wherein X may be, for example, a basic amino 
acid or more particularly R or K: 

0438. Wherein Xs may be, for example, a hydropho 
bic amino acid or more particularly A or V: 
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0439 Wherein X may be, for example, a hydropho 
bic amino acid or more particularly I or M: 

0440 
0441 Wherein Xs may be, for example, a hydropho 
bic amino acid or more particularly V or I: 

0442 
0443. Wherein X may be, for example, a hydropho 
bic amino acid or more particularly L or V: 

0444) Wherein X may be, for example, a hydropho 
bic amino acid or more particularly V or L.; 

0445 
0446. Wherein X may be, for example, an aromatic 
amino acid or more particularly Y or F: 

0447 
0448. Wherein Xs may be, for example, a hydropho 
bic amino acid or more particularly I or L. 

0449 In accordance with an even more specific embodi 
ment, the humanized 3D3 antibody may have a light chain 
variable region of formula: 

Wherein X, may be, for example, P or S; 

Wherein X may be, for example, S or I: 

Wherein X may be, for example, V or D: 

Wherein X may be, for example, Q or A and; 

(SEQ ID NO. : 176) 
DIVMTQSPXSLAVSXGXXXTXNCKSSQSLLNSNFQKNFLAWY 

QQKPGQX,PKLLIYFASTRESSXPDRFXGSGSGTDFTL TISSXo 

0450. Wherein X may be, for example, D or S; 
0451. Wherein X may be, for example, L or I: 
0452. Wherein X may be, for example, E or Q; 
0453 Wherein X may be, for example, R or K. 
0454. Wherein Xs may be, for example, A or V: 
0455 Wherein X may be, for example, I or M: 
0456. Wherein X, may be, for example, P or S; 
0457. Wherein Xs may be, for example, V or I; 
0458 Wherein X may be, for example, S or I: 
0459. Wherein X may be, for example, L or V: 
0460. Wherein X may be, for example, V or L: 
0461) Wherein X may be, for example, V or D; 
0462. Wherein X may be, for example, Y or F: 
0463 Wherein X may be, for example, Q or A and; 
0464 Wherein Xis is for example, I or L. 
0465. In accordance with an embodiment of the present 
invention, the humanized 3D3 antibody may have a heavy 
chain variable region of formula: 

(SEO ID NO. : 177) 
EVOLXOSXAEXXXPGASVXXSCKASGYIFTDYEIHWVXOXPXXGLEWXGW 

IDPETGNTAFNOKFKGXXTXTADXSXSTAYMELSSLTSEDXAVYYCMGYS 

DYWGOGTXXTVSS; 

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. 
0466. In accordance with a more specific embodiment, 
the humanized 3D3 antibody may have a heavy chain 
variable region of formula: 
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(SEO ID NO. : 178) 
EVOLXQSX2AEX3XNXSPGASVXX7SCKASGYIFTDYEIHWVXQ 

XPXoXGLEWX2GWIDPETGNTAFNOKFKGXXTX-15TAD 

XSX7STAYMELSSLTSEDXAVYYCMGYSDYWGQGTXXoTV 

SS, 

0467. Wherein X may be, for example, V or Q; 
0468. Wherein X may be, for example, G or V: 
0469 Wherein X may be, for example, a hydropho 
bic amino acid or more particularly V or L; 

0470 Wherein X may be, for example, K or V: 
0471) Wherein Xs may be, for example, a basic amino 
acid or more particularly K or R: 

0472. Wherein X may be, for example, K or T. 
0473 Wherein X, may be, for example, a hydropho 
bic amino acid or more particularly V or L; 

0474. Wherein Xs may be, for example, a basic amino 
acid or more particularly R or K: 

0475 Wherein X may be, for example, A or T. 
0476. Wherein X may be, for example, G or V: 
0477. Wherein X may be, for example, Q or H: 
0478. Wherein X may be, for example, a hydropho 
bic amino acid or more particularly M or I; 

0479. Wherein X may be, for example, a basic 
amino acid or more particularly R or K. 

0480. Wherein X may be, for example, a hydropho 
bic amino acid or more particularly V or A: 

0481. Wherein X may be, for example, a hydropho 
bic amino acid or more particularly I or L.; 

0482. Wherein X may be, for example, T or I: 
0483 Wherein X, may be, for example, a neutral 
hydrophilic amino acid or more particularly T or S; 

0484. Wherein Xs may be, for example, a neutral 
hydrophilic amino acid or more particularly T or S; 

0485 Wherein X may be, for example, L or T and; 
0486. Wherein X may be, for example, a hydropho 
bic amino acid or more particularly V or L. 

0487. In accordance with a more specific embodiment, 
the humanized 3D3 antibody may have a heavy chain 
variable region of formula: 

(SEO ID NO. : 179) 
EVOLXQSX2AEXXX5PGASVXX,7SCKASGYIFTDYEIHWVXQ 

XPXXGLEWX2GVIDPETGNTAFNQKFKGXXTXTADX 

0488. Wherein X may be, for example, V or Q; 
0489. Wherein X may be, for example, G or V: 
0490 Wherein X may be, for example, V or L.; 
0491. Wherein X may be, for example, K or V: 
0492. Wherein Xs may be, for example, K or R: 
0493 Wherein X may be, for example, K or T. 
0494. Wherein X, may be, for example, V or L.; 
0495. Wherein Xs may be, for example, R or K: 
0496 Wherein X may be, for example, A or T. 
0497. Wherein X may be, for example, G or V: 
0498. Wherein X may be, for example, Q or H: 
0499. Wherein X may be, for example, Mor I: 
(0500 Wherein X may be, for example, R or K: 
0501. Wherein X may be, for example, V or A: 
0502. Wherein Xs may be, for example, I or L; 
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0503 Wherein X may be, for example, T or I: 
0504. Wherein X, may be, for example, T or S; 
0505. Wherein X may be, for example, T or S; 
0506. Wherein X may be, for example, L or T. 
0507 Wherein X may be, for example, V or L. 
0508. In accordance with an embodiment of the present 
invention, the humanized 3C4 antibody may have a light 
chain variable region of formula: 

(SEQ ID NO. : 180) 
DIVMXOSPSSXXASXGXRVTITCKASQDIHNELNWFOOKPGKXPKTLIFR 

ANRLWDGVPSRFSGSGSGXDYXLTISSLXXEDXXXYSCLOYDEIPLTFGX 

GTKLEXX; 

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. 
0509. In accordance with a more specific embodiment, 
the humanized 3C4 antibody may have a light chain variable 
region of formula: 

(SEQ ID NO. : 181) 
DIVMXQSPSSXXASXGXRVTITCKASQDIHNFLNWFQQKPGK 

XPKTLIFRANRLVDGVPSRFSGSGSGX,DYXLTISSLXXED 

XX2XYSCLQYDEIPLTFGXGTKLEX-15X.16; 

0510 Wherein X may be, for example, a neutral 
hydrophilic amino acid or more particularly T or S; 

0511 Wherein X may be, for example, a hydropho 
bic amino acid or more particularly L or M: 

0512. Wherein X may be, for example, S or Y: 
0513. Wherein X may be, for example, a hydropho 
bic amino acid or more particularly V or L.; 

0514 Wherein Xs may be, for example, an acidic 
amino acid or more particularly D or E: 

0515 Wherein X may be, for example, A or S; 
0516. Wherein X, may be, for example, T or Q; 
0517. Wherein X may be, for example, a neutral 
hydrophilic amino acid or more particularly T or S; 

0518. Wherein X may be, for example, Q or E: 
0519. Wherein X may be, for example, P or F: 
0520. Wherein X may be, for example, F or L.; 
0521. Wherein X may be, for example, A or G; 
0522. Wherein X may be, for example, T or I; 
0523. Wherein X may be, for example, Q or A: 
0524. Wherein Xs may be, for example, a hydropho 
bic amino acid or more particularly I or L, and; wherein 
X may be, for example, a basic amino acid or more 
particularly K or R. 

0525. In accordance with a more specific embodiment, 
the humanized 3C4 antibody may have a light chain variable 
region of formula: 

(SEQ ID NO. : 182) 
DIVMXQSPSSXXASXGXRVTITCKASQDIHNFLNWFQQKPGK 

XPKTLIFRANRLVDGVPSRFSGSGSGX,DYXLTISSLXXED 

XX2XYSCLQYDEIPLTFGXGTKLEXX.16; 
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0526. Wherein X may be, for example, T or S; 
0527. Wherein X may be, for example, L or M: 
0528. Wherein X may be, for example, S or Y: 
0529. Wherein X may be, for example, V or L: 
0530. Wherein Xs may be, for example, D or E: 
0531. Wherein X may be, for example, A or S; 
0532. Wherein X, may be, for example, T or Q: 
0533. Wherein Xs may be, for example, T or S; 
0534. Wherein X may be, for example, Q or E: 
0535. Wherein X may be, for example, P or F: 
0536 Wherein X may be, for example, F or L: 
0537. Wherein X may be, for example, A or G; 
0538. Wherein X may be, for example, T or I: 
0539 Wherein X may be, for example, Q or A: 
0540. Wherein Xs may be, for example, I or Land; 
(0541 wherein X may be, for example, K or R. 
0542. In accordance with an embodiment of the present 
invention, the humanized 3C4 antibody may have a heavy 
chain variable region of formula: 

(SEQ ID NO. : 183) 
EVOLOESGPXLVKPSOXLSLTCTVXGFSITSGYGWHWIROXPGXXLEWX 

GYINYDGHNDYNPSLKSRXXIXODTSKNOFXLXLXSWTXXDTAXYYCAS 

SYDGLFAYWGOGTLVTVSX; 

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. 
0543. In accordance with a more specific embodiment, 
the humanized 3C4 antibody may have a heavy chain 
variable region of formula: 

(SEQ ID NO. : 184) 
EVOLOESGPXLVKPSQXLSLTCTVXGFSITSGYGWHWIRQXP 

XLX2LXSWTXX15DTAXYYCASSYDGLFAYWGQGT 

LVTVSX7; 

0544. Wherein X may be, for example, G or D; 
0545. Wherein X, may be, for example, a neutral 
hydrophilic amino acid or more particularly T or S; 

0546) Wherein X, may be, for example, a neutral 
hydrophilic amino acid or more particularly S or T. 

0547. Wherein X may be, for example, H or F: 
(0548. Wherein Xs may be, for example, K or N: 
0549. Wherein X may be, for example, G or K: 
0550 Wherein X, may be, for example, a hydropho 
bic amino acid or more particularly I or M: 

0551 Wherein Xs may be, for example, a hydropho 
bic amino acid or more particularly V or I: 

0552. Wherein X, may be, for example, a neutral 
hydrophilic amino acid or more particularly T or S; 

0553 Wherein X, may be, for example, a neutral 
hydrophilic amino acid or more particularly S or T. 

0554 Wherein X may be, for example, a neutral 
hydrophilic amino acid or more particularly S or F: 

0555. Wherein X may be, for example, a basic 
amino acid or more particularly K or Q. 

0556. Wherein X may be, for example, S or N: 
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0557. Wherein X may be, for example, A or T. 
0558 Wherein X may be, for example, A or E: 
0559. Wherein X, may be, for example, V or T and; 
0560. Wherein X, may be any amino acid, A or 
absent. 

0561. In accordance with a more specific embodiment, 
the humanized 3C4 antibody may have a heavy chain 
variable region of formula: 

(SEQ ID NO. : 185) 
EVOLOESGPXLVKPSQXLSLTCTVXGFSITSGYGWHWIRQXP 

GXXLEWXGYINYDGHNDYNPSLKSRXXIXQDTSKNQF 

XLX2LXSWTXX15DTAXYYCASSYDGLFAYWGQGT 

LVTVSX7; 

0562. Wherein X may be, for example, G or D; 
0563. Wherein X may be, for example, T or S; 
0564. Wherein X may be, for example, S or T. 
0565 Wherein X may be, for example, H or F: 
0566. Wherein Xs may be, for example, K or N: 
0567. Wherein X may be, for example, G or K: 
0568. Wherein X, may be, for example, I or M: 
0569. Wherein X may be, for example, V or I: 
0570. Wherein X may be, for example, T or S; 
0571 Wherein X may be, for example, S or T. 
0572. Wherein X may be, for example, S or F: 
0573. Wherein X may be, for example, K or Q; 
0574. Wherein X may be, for example, S or N: 
0575. Wherein X may be, for example, A or T. 
0576. Wherein X may be, for example, A or E: 
0577. Wherein X may be, for example, V or T and; 
0578. Wherein X. A or absent. 
0579. Accordingly, the present invention provides in one 
aspect, 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 SEQID 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. 
0580. The present invention also provides in another 
aspect, 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. 
0581. The present invention also provides in another 
aspect, an antibody or antigen binding fragment thereof 
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. 
0582. In accordance with an embodiment of the inven 
tion, the amino acid Substitution may be outside of a 
complementarity determining region (CDR). An antibody or 
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antigen binding fragment having such an amino acid 
sequence encompasses, for example, a humanized antibody 
or antigen binding fragment. 
0583. 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 to 23, 1 
to 22, 1 to 21, 1 to 20, 1 to 19; 1 to 18; 1 to 17: 1 to 16:1 
to 15 and so on; 2 to 25, 2 to 24, 2 to 23, 2 to 22, 2 to 21, 
2 to 20; 2 to 19; 2 to 18; 2 to 17 and so on; 3 to 25, 3 to 24, 
3 to 23, 3 to 22, 3 to 21, 3 to 20; 3 to 19; 3 to 18 and so on; 
4 to 25, 4 to 24, 4 to 23, 4 to 22, 4 to 21, 4 to 20; 4 to 19: 
4 to 18; 4 to 17:4 to 16 and so on; 5 to 25, 5 to 24, 5 to 23, 
5 to 22, 5 to 21, 5 to 20:5 to 19; 5 to 18; 5 to 17 and so on, 
etc. 

0584 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 to 22, 1 to 21, 1 
to 20, 1 to 19; 1 to 18; 1 to 17: 1 to 16; 1 to 15 and so on; 
2 to 23, 2 to 22, 2 to 21, 2 to 20; 2 to 19; 2 to 18; 2 to 17 
and so on; 3 to 23, 3 to 22, 3 to 21, 3 to 20; 3 to 19; 3 to 18 
and so on; 4 to 23, 4 to 22, 4 to 21, 4 to 20; 4 to 19; 4 to 18; 
4 to 17; 4 to 16 and so on; 5 to 25, 5 to 24, 5 to 23, 5 to 22, 
5 to 21, 5 to 20; 5 to 19; 5 to 18; 5 to 17 and so on, etc. 
0585. 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 to 20; 1 to 19; 1 to 18; 1 
to 17: 1 to 16; 1 to 15 and so on; 2 to 20; 2 to 19; 2 to 18; 
2 to 17 and so on; 3 to 20; 3 to 19; 3 to 18 and so on; 4 to 
20: 4 to 19; 4 to 18; 4 to 17; 4 to 16 and so on; 5 to 20; 5 
to 19; 5 to 18; 5 to 17 and so on, etc. 
0586. 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 and so on; 2 to 15: 2 to 14; 2 to 13; 2 to 12 and so 
on; 3 to 15: 3 to 14; 3 to 13 and so on; 4 to 15; 4 to 14; 4 
to 13; 4 to 12: 4 to 11 and so on; 5 to 15; 5 to 14; 5 to 13: 
5 to 12 and so on, etc. 
0587. Likewise, the term “from one to eleven includes 
every individual values and ranges such as for example, 1. 
2, 3, and up to 11: 1 to 11: 1 to 10, 1 to 9, 1 to 8, 1 to 7, and 
so on; 2 to 11; 2 to 10; 2 to 9; 2 to 8 and so on; 3 to 11: 3 
to 10; 3 to 9 and so on; 4 to 11; 4 to 10; 4 to 9; 4 to 8: 4 to 
7 and so on; 5 to 11; 5 to 10; 5 to 9; 5 to 8 and so on, etc. 
0588. In a more specific embodiment of the invention, the 
number of amino acid substitutions that may be accommo 
dated in a humanized light chain variable region derived 
from SEQ ID NO.16 may be for example, from 1 to 15 
amino acid Substitutions. 

0589. In yet a more specific embodiment of the invention, 
the number of amino acid substitutions that may be accom 
modated 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 consid 
ering a humanized version of SEQ ID NO.:18, it may be 
useful to have at least three amino acid substitutions. 

0590. 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.:24 may be for example, from 1 
to 16 amino acid Substitutions. 

0591. In yet a further more specific embodiment of the 
invention, the number of amino acid Substitutions that may 
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be accommodated in a humanized heavy chain variable 
region of SEQID NO.:26 may be for example, from 1 to 17 
amino acid Substitutions. 
0592. 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. 
0593. 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 SEQID NO.:46 may be for example, from 1 to 23 
amino acid Substitutions. 
0594. In accordance with an embodiment of the inven 
tion, the one to twenty amino acid Substitutions may be for 
example, in the light chain variable region. 
0595. In accordance with an embodiment of the inven 
tion, the one to twenty amino acid Substitutions may be for 
example, in the heavy chain variable region. 
0596. 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 there 
fore 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. 
0597. It is to be understood herein that when the human 
ized 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 indepen 
dently have up to twenty-five, twenty-four, twenty-three, 
twenty-two, twenty-one, twenty, nineteen, eighteen, seven 
teen, 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. 

0598. As discussed herein the amino acid substitutions 
may be conservative or non-conservative. In an exemplary 
embodiment the amino acid Substitutions may be conserva 
tive. 

0599. It is to be understood herein that the humanized 
antibody or antigen binding fragment of 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.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, SEQID NO.: 197, SEQID NO.:24 and/or SEQID 
NO.:26. 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. 
0600 Another exemplary embodiment of the humanized 
antibody or antigen binding fragment of the present inven 
tion 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 
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ID NO.186, SEQ ID NO.:187, SEQ ID NO.188, SEQ ID 
NO.189 or SEQ ID NO.190. 
0601. As used herein the term “at least 90 consecutive 
amino acids of SEQID 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 consecutive 
amino acids of SEQID 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, 5 to 
109, 13 to 103, 14 to 111 of SEQ ID NO.186 and so on. 
0602. As used herein the term “at least 90 consecutive 
amino acids of SEQID 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 SEQID 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. 
0603. The terms “at least 90 consecutive amino acids of 
SEQ ID NO.188”, “at least 90 consecutive amino acids of 
SEQID NO.189” or “at least 90 consecutive amino acids of 
SEQ ID NO.190 has a similar meaning. 
0604. In accordance with the present invention, the anti 
body 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. 
0605. The humanized antibody or antigen binding frag 
ment of 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. 
0606. As used herein the term “at least 90 consecutive 
amino acids of SEQID 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 encom 
passes any possible sequence of at least 90 consecutive 
amino acids found in SEQID 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 SEQID NO.191 and 
SO. O. 

0607 As used herein the term “at least 90 consecutive 
amino acids of SEQID 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 encom 
passes any possible sequence of at least 90 consecutive 
amino acids found in SEQID 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. 
0608. The terms “at least 90 consecutive amino acids of 
SEQ ID NO.193”, “at least 90 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 
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SEQID NO.196” or “at least 90 consecutive amino acids of 
SEQ ID NO.197” has a similar meaning. 
0609. In accordance with the present invention, the anti 
body 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. 
0610. In accordance with the present invention the anti 
body or antigen binding fragment may comprise, for 
example, 

0611 a) a light chain variable region which may com 
prise 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 
SEQID NO.191, SEQID NO.192, SEQID NO.193, 
SEQ ID NO.194, SEQID NO.195, SEQID NO.196 
or SEQ ID NO.197; 

0612 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, SEQID NO.194, SEQID NO.195, SEQ ID 
NO.196 or SEQ ID NO.197; 

0613 c) 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, SEQID NO.193, SEQID NO.194, SEQ ID 
NO.195, SEQ ID NO.196 or SEQ ID NO.197; 

0614 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, SEQID NO.194, SEQID NO.195, SEQ ID 
NO.196 or SEQ ID NO.197 or 

0615 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, SEQID NO.194, SEQID NO.195, SEQ ID 
NO.196 or SEQ ID NO.197. 

0616) 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. 
0617. In accordance with an even more specific embodi 
ment of the invention, the light chain variable region may be 
as set forth in SEQID NO.189 and the heavy chain variable 
region may be as set forth in SEQ ID NO.194. 
0618. In accordance with an even more specific embodi 
ment of the invention, the light chain variable region may be 
as set forth in SEQID NO.189 and the heavy chain variable 
region may be as set forth in SEQ ID NO.195. 
0619. In accordance with an even more specific embodi 
ment of the invention, the light chain variable region may be 
as set forth in SEQID NO.189 and the heavy chain variable 
region may be as set forth in SEQ ID NO.: 196. 
0620. In accordance with an even more specific embodi 
ment of the invention, the light chain variable region may be 

24 
Jun. 22, 2017 

as set forth in SEQID NO.189 and the heavy chain variable 
region may be as set forth in SEQ ID NO.197. 
0621. In accordance with an even more specific embodi 
ment of the invention, the light chain variable region may be 
as set forth in SEQID NO.190 and the heavy chain variable 
region may be as set forth in SEQ ID NO.194. 
0622. In accordance with an even more specific embodi 
ment of the invention, the light chain variable region may be 
as set forth in SEQID NO.190 and the heavy chain variable 
region may be as set forth in SEQ ID NO.195. 
0623. In accordance with an even more specific embodi 
ment of the invention, the light chain variable region may be 
as set forth in SEQID NO.190 and the heavy chain variable 
region may be as set forth in SEQ ID NO.: 196. 
0624. In accordance with an even more specific embodi 
ment of the invention, the light chain variable region may be 
as set forth in SEQID NO.190 and the heavy chain variable 
region may be as set forth in SEQ ID NO.197. 
0625. Another exemplary embodiment of the humanized 
antibody or antigen binding fragment of the present inven 
tion 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, SEQID NO.175, SEQID NO.:176 or SEQID 
NO:168. 
0626. As used herein the term “at least 90 consecutive 
amino acids of SEQID 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 SEQID 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. 
0627. As used herein the term “at least 90 consecutive 
amino acids of SEQID 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 SEQID NO.: 175' encompasses any possible 
sequence of at least 90 consecutive amino acids found in 
SEQ ID NO.175 and especially those sequences 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. 
0628. The terms “at least 90 consecutive amino acids of 
SEQID NO.176” or “at least 90 consecutive amino acids of 
SEQ ID NO.168 has a similar meaning. 
0629. In accordance with the present invention, the anti 
body 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. 
0630. The humanized antibody or antigen binding frag 
ment of 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.:177, 178, 179 or 169. 
0631. As used herein the term “at least 90 consecutive 
amino acids of SEQID 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 
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amino acids of SEQID 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. 
0632. As used herein the term “at least 90 consecutive 
amino acids of SEQID 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 SEQID 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 to 
102, 2 to 105 of SEQ ID NO.178 and so on. 
0633. The terms “at least 90 consecutive amino acids of 
SEQID NO.179” or “at least 90 consecutive amino acids of 
SEQ ID NO.: 169 has a similar meaning. 
0634. In accordance with the present invention, the anti 
body 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. 
0635. In accordance with the present invention the anti 
body or antigen binding fragment may comprise, for 
example, 

0636 f) a light chain variable region which may com 
prise 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, SEQID NO.:178, SEQID NO.179 
or SEQ ID NO.169; 

0637 g) a light chain variable region which may 
comprise at least 90 consecutive amino acids of 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; 

0638 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 

0639 i) a light chain variable region which may com 
prise 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, SEQID NO.:178, SEQID NO.179 
or SEQ ID NO.169. 

0640. In accordance with a more specific embodiment of 
the invention, the light chain variable region may comprise 
at least 90 consecutive amino acids of SEQID NO.168 and 
the heavy chain variable region may comprise at least 90 
consecutive amino acids of SEQ ID NO.: 169. 
0641. In accordance with an even more specific embodi 
ment of the invention, the light chain variable region may be 
as set forth in SEQID NO.168 and the heavy chain variable 
region may be as set forth in SEQ ID NO.: 169. 
0642 Other exemplary embodiments of the humanized 
antibodies or antigen binding fragments of the invention are 
those which may comprise a light chain variable region 
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which may comprise at least 90 consecutive amino acids of 
any of SEQ ID Nos. 180, 181, 182 or 172. 
0.643. As used herein the term “at least 90 consecutive 
amino acids of SEQID 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 
SEQID 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. 

0644 As used herein the term “at least 90 consecutive 
amino acids of SEQID 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 
SEQID NO.: 181, for example a sequence comprising amino 
acids 9 to 106, 10 to 101, 1 to 98, 3 to 99, 7 to 107 of SEQ 
ID NO.181 and so on. 

0.645. The terms “at least 90 consecutive amino acids of 
SEQID NO.182” or “at least 90 consecutive amino acids of 
SEQ ID NO.: 172 has a similar meaning. 
0646. In accordance with the present invention, the anti 
body 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. 
0647. The humanized antibody or antigen binding frag 
ment of 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.:183, 184, 185 or 173. 
0648. As used herein the term “at least 90 consecutive 
amino acids of SEQID 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’ encom 
passes any possible sequence of at least 90 consecutive 
amino acids found in SEQID 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. 

0649. As used herein the term “at least 90 consecutive 
amino acids of SEQID 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’ encom 
passes any possible sequence of at least 90 consecutive 
amino acids found in SEQID 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. 

0.650. The terms “at least 90 consecutive amino acids of 
SEQID NO.184” or “at least 90 consecutive amino acids of 
SEQ ID NO.173 has a similar meaning. 
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0651. In accordance with the present invention, the anti 
body 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. 
0652. In accordance with the present invention the anti 
body or antigen binding fragment may comprise, for 
example, 

0653 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; 

0654 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; 

0655 c) 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 

0656 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. 

0657. In accordance with a more specific embodiment of 
the invention, 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. 
0658. In accordance with an even more specific embodi 
ment of the invention, the light chain variable region may be 
as set forth in SEQID NO.: 172 and the heavy chain variable 
region may be as set forth in SEQ ID NO.173. 
0659. The antibody or antigen binding fragment of the 
present invention may have a light chain variable region 
and/or heavy chain variable region 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. 
0660. In an exemplary embodiment, the antibody or 
antigen binding fragment of the present invention may 
comprise, for example, a human IgG1 constant region. 
0661. 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 

0662. 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. 

0663. In an exemplary embodiment of the invention, the 
anti-KAAG1 antibodies may be produced by the conven 
tional hybridoma technology, where a mouse is immunized 
with an antigen, spleen cells isolated and fused with 
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myeloma cells lacking HGPRT expression and hybrid cells 
selected by hypoxanthine, aminopterin and thymine (HAT) 
containing media. 
0664. In an additional exemplary embodiment of the 
invention, the anti-KAAG1 antibodies may be produced by 
recombinant DNA methods. 
0665. 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 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 recom 
binant DNA techniques, synthetic techniques, and in vivo 
genetic recombination. 
0.666 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 vec 
tors; 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 
embodiments of the present invention, 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 embodiment, 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. 
0667 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 sys 
tem or a coupled in vitro transcription/translation system 
respectively. 
0668. 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 pro 
tein bioassay or immunoassay techniques that include mem 
brane, Solution, or chip based technologies for the detection 
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and/or quantification of nucleic acid or amino acid 
sequences. Immunological methods for detecting and mea 
Suring the expression of polypeptides using either specific 
polyclonal or monoclonal antibodies are known in the art. 
Examples of Such techniques include enzyme-linked immu 
nosorbent assays (ELISAS), radioimmunoassays (RIAS), 
and fluorescence activated cell sorting (FACS). Those of 
skill in the art may readily adapt these methodologies to the 
present invention. 
0669 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 embodi 
ment, 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. 
0670. 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 of the present invention 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 reassem 
bly 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, pro 
duce splice variants, and so forth. 
0671. 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, phos 
phorylation, 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 target 
ing, folding, and/or activity. Different host cells that have 
specific cellular machinery and characteristic mechanisms 
for post-translational activities (e.g., CHO, HeLa, 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. 
0672 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 facili 
tate purification of fusion polypeptides using commercially 
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available affinity matrices. Such moieties include, but are 
not limited to, glutathione S-transferase (GST), maltose 
binding protein, thioredoxin, calmodulin binding peptide, 
6-His (His), FLAG, c-myc, hemaglutinin (HA), and anti 
body epitopes such as monoclonal antibody epitopes. 
0673. In yet a further aspect, the present invention relates 
to 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. 
0674) 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 enzy 
matic methods well known in the art. For example, peptide 
synthesis may be performed using various solid-phase tech 
niques and machines such as the ABI 431 A Peptide synthe 
sizer (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 pro 
teins to produce a variant protein. 

Antibody Conjugates 
0675. The antibody or antigen binding fragment of the 
present invention may be conjugated with a detectable 
moiety (i.e., for detection or diagnostic purposes) or with a 
therapeutic moiety (for therapeutic purposes) 
0676 A “detectable moiety” is a moiety detectable by 
spectroscopic, photochemical, biochemical, immunochemi 
cal, 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 frag 
ments 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 radioac 
tive label (for example, without limitation, ‘I, In', Tc, 
I'' and including positron emitting isotopes for PET scan 
ner etc), a nuclear magnetic resonance active label, a lumi 
niscent 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. 
0677. 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). 
0678. In an exemplary embodiment, the anti-KAAG1 
antibodies and antigen binding 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, 
Iodine-131, Iodine-125, and many others recognized by 
those skilled in the art (e.g., lutetium (e.g., Lu'77), bismuth 
(e.g., Bi'), copper (e.g., Cu?)). In other instances, the 
chemotherapeutic or cytotoxic agent may comprise, without 
limitation, 5-fluorouracil, adriamycin, irinotecan, platinum 
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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 ICso in the range of 0.001 nM to 
150 nM, 0.001 nM to 100 nM, 0.001 nM to 50 nM, 0.001 nM 
to 20 nM or 0.001 nM to 10 nM (inclusively). The cytotoxic 
drug used for conjugation is thus selected on the basis of 
these criteria. 
0679. Alternatively, in order to carry out the methods of 
the present invention and as known in the art, the antibody 
or antigen binding fragment of the present invention (con 
jugated or not) 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 

0680 Pharmaceutical compositions of the anti-KAAG1 
antibodies or antigen binding fragments (conjugated or not) 
are also encompassed by the present invention. The phar 
maceutical composition may comprise an anti-KAAG1 anti 
body or an antigen binding fragment and may also contain 
a pharmaceutically acceptable carrier. 
0681 Other aspects of the invention relate to a compo 
sition which may comprise the antibody or antigen binding 
fragment described herein and a carrier. 
0682. The present invention also relates to a pharmaceu 

tical composition which may comprise the antibody or 
antigen binding fragment described herein and a pharma 
ceutically acceptable carrier. 
0683. In addition to the active ingredients, a pharmaceu 

tical 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. 
0684 As used herein, “pharmaceutical composition' 
means therapeutically effective amounts of the agent 
together with pharmaceutically acceptable diluents, preser 
Vatives, Solubilizers, emulsifiers, adjuvant and/or carriers. A 
“therapeutically effective amount’ as used herein refers 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 
HC1... 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 meta 
bisulfite), 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 compo 
sitions will influence the physical state, solubility, stability, 
rate of in vivo release, and rate of in vivo clearance. 
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Controlled or Sustained release compositions include for 
mulation in lipophilic depots (e.g., fatty acids, waxes, oils). 
Also comprehended by the invention are particulate com 
positions coated with polymers (e.g., poloxamers or poloX 
amines). Other embodiments of the compositions of the 
invention 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 embodiment the 
pharmaceutical composition is administered parenterally, 
paracancerally, transmucosally, transdermally, intramuscu 
larly, intravenously, intradermally, Subcutaneously, intrap 
eritonealy, intraventricularly, intracranially and intratumor 
ally. 
0685. Further, as used herein “pharmaceutically accept 
able 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 phar 
maceutically acceptable carriers may be acqueous 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 Suspen 
sions, including saline and buffered media. Parenteral 
vehicles include sodium chloride solution, Ringer's dex 
trose, 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, anti 
microbials, antioxidants, collating agents, inert gases and the 
like. 
0686 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 con 
centration range and route of administration. Such informa 
tion 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 amelio 
rates 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 the EDs (the dose 
therapeutically effective in 50% of the population) and LDso 
(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. 
0687. The pharmaceutical compositions utilized in this 
invention may be administered by any number of routes 
including, but not limited to, oral, intravenous, intramuscu 
lar, intra-arterial, intramedullary, intrathecal, intraventricu 
lar, transdermal, Subcutaneous, intraperitoneal, intranasal, 
enteral, topical, Sublingual, or rectal means. 

Methods of Use 

0688. The term “treatment' for purposes of this disclo 
sure 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 
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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. 
0689. The present invention provides in one aspect 
thereof, a method of treating an individual having or Sus 
pected of having breast cancer with an antibody or antigen 
binding fragment which is capable of specific binding to 
KAAG1. 
0690. In accordance with the present invention, the indi 
vidual may have a breast cancer that is negative for the 
estrogen receptor expression, the progesterone receptor 
expression and/or Her2 expression (or overexpression). 
0691 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. 
0692 For example, the tumor may be negative for (or 
have low expression of) both estrogen receptor expression 
and progesterone receptor expression. 
0693. In accordance with the present invention, the indi 
vidual may have a breast cancer that is characterized as 
being triple-negative or basal-like. 
0694. Yet other aspects of the invention relate to 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 expres 
Sion, progesterone receptor expression and/or Her2 overex 
pression or by low expression of at least one of these three 
markers. 
0695. In accordance with the present invention, the 
method may comprise, for example, administering an anti 
body 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 
a lack of ER expression, Pg.R 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, Ber 
instein 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. 
0696. The present invention thus particularly relates to 
the therapeutic treatment of individual having triple-nega 
tive breast cancer or basal-like cancer with an anti-KAAG1 
antibody. 
0697 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 prefer 
entially 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). 
0698 Suitable antibodies may be those which mediate 
antibody-dependent cell cytotoxicity and those that are 
conjugated with a therapeutic moiety. 
0699. In accordance with the present invention, the anti 
body may be, for example, a monoclonal antibody, a chi 
meric antibody or a humanized antibody or an antigen 
binding fragment thereof. 
0700. The method of the present invention may include 
administering the antibody or antigen binding fragment in 
combination with an inhibitor, a chemotherapeutic or a 
cytotoxic agent. 
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0701. Other methods of treatment encompassed by the 
present invention include administering other types of 
KAAG1 inhibitors such as antisense-based therapeutics 
(siRNA, antisenses, ribozymes, etc.). 
0702. The present invention thus provides 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. 
0703. 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 (inclu 
sively) 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 complemen 
tary to SEQ ID NO.1 or to nucleotides 738 to 992 (inclu 
sively) of SEQ ID NO.1. 
0704. In certain instances, the anti-KAAG1 antibodies 
and fragments may interact with cancer cells that express 
KAAG1 and induce an immunological reaction by mediat 
ing ADCC. In other instances, the anti-KAAG1 antibodies 
and fragments may block the interaction of KAAG1 with its 
protein partners. 
0705. In certain instances, the anti-KAAG1 antibodies 
and antigen binding fragments thereof may be administered 
concurrently with other treatments given for the same con 
dition (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 antibod 
ies. These include, but are not limited to, antibodies that 
target EGFR, CD-20, and Her2. 
0706 The present invention relates in a further aspect 
thereof to 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. 
0707. The present invention also encompasses 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. 
0708. In further aspects, the present invention provides 
method of treatment, diagnostic methods and method of 
detection using the antibody or antigen binding fragment of 
the present invention and the use of these antibodies or 
antigen binding fragment in the manufacture of a pharma 
ceutical composition or drug for Such purposes. 
0709 Method of treatment encompassed by the present 
invention 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-), 
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0710. The invention also provides in further aspects, 
methods for reducing tumor spread, tumor invasion, tumor 
formation or for inducing tumor lysis, which may comprise 
administering an isolated antibody or antigen binding frag 
ment to a mammal in need. 

0711. The invention therefore relates to 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-). 
0712. The antibody or antigen binding fragment may 
more particularly be applicable for malignant tumor includ 
ing, for example, a malignant tumor having the ability to 
metastasize and/or tumor cells characterized by anchorage 
independent growth. The antibody or antigen binding frag 
ment of the present invention may also be used in the 
diagnosis of cancer. The diagnosis of cancer may be per 
formed in vivo by administering the antibody or antigen 
binding fragment of the present invention 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. 
0713 The present invention also encompasses 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 adminis 
tering the antibody or antigen binding fragment described 
herein to a mammal in need. 
0714. The present invention relates in another aspect 
thereof to 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 bind 
ing fragments used in detection methods are those which are 
capable of binding to the extracellular region of KAAG1. 
0715 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-). 
0716. Another aspect of the invention relates 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 express 
ing KAAG1 or the KAAG1 variant or a sample (biopsy, 
serum, plasma, urine etc.) comprising or Suspected of com 
prising 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 
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of having cancer. The sample may be a tissue sample 
obtained from the mammal or a cell culture Supernatant. 
0717. In accordance with the invention 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 advanta 
geously detect a secreted or circulating form (circulating in 
blood) of KAAG1. 
0718 The method may comprise quantifying the com 
plex formed by the antibody or antigen binding fragment 
bound to KAAG1 or to the KAAG1 variant. 
0719. 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. 
0720. 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, PhosphorimagerTM. 
0721. When the antibody comprises for example a detect 
able 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. 
0722 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 bind 
ing. Such apparatuses may thus provide the user with 
indications and conclusions as to whether the antigen has 
been detected or not. 
0723. Additional aspects of the invention relate to kits 
which may include one or more container containing one or 
more antibodies or antigen binding fragments described 
herein. 

Nucleic Acids, Vectors and Cells 
0724. 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 encod 
ing the light chain and/or heavy chain. 
0725. The present therefore encompasses nucleic acids 
capable of encoding any of the CDRs, light chain variable 
regions, heavy chain variable regions, light chains, heavy 
chains described herein. 
0726. The present invention therefore relates in a further 
aspect to 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. 
0727 Exemplary embodiments of nucleic acids encom 
passed by the present invention includes a nucleic acid 
selected from the group consisting of a nucleic acid having 
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at least 70% sequence identity (i.e., at least 75%, at least 
80% sequence identity) with any one of SEQID 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. 
0728. In accordance with an embodiment of the inven 
tion, 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 (elimi 
nation, destruction, lysis) of KAAG1- or KAAG1 variant 
expressing tumor cells. 
0729. In accordance with another embodiment of the 
invention, 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. 
0730. In accordance with yet another embodiment of the 
invention, 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 impair 
ing formation of KAAG1- or KAAG1 variant-expressing 
tumors. 

0731 Exemplary embodiments of nucleic acids of the 
present invention include nucleic acids encoding a light 
chain variable region comprising: 

0732 a. a CDRL1 sequence selected from the group 
consisting of SEQ ID NO.:72 and SEQ ID NO.:73: 

0733 b. a CDRL2 sequence selected from the group 
consisting of SEQ ID NO.:74, SEQ ID NO.: 75 and 
SEQ ID NO.:76, or: 

0734 c. a CDRL3 sequence selected from the group 
consisting of SEQ ID NO.:77, SEQ ID NO.:78 and 
SEQ ID NO.:79. 

0735. In accordance with the present invention, 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 
0736. Also in accordance with the present invention, the 
nucleic acid may encode a light chain variable region which 
may comprise one CDRL1, one CDRL2 and one CDRL3. 
0737. The present invention also relates to a nucleic acid 
encoding a heavy chain variable region comprising: 

(0738 a. a CDRH1 sequence comprising SEQID NO. 
80; 

(0739 b. a CDRH2 sequence selected from the group 
consisting of SEQID NO.:81, SEQID NO.:82, SEQID 
NO.:83, SEQ ID NO.:84 and SEQID NO.:85, or: 

0740 c. a CDRH3 sequence selected from the group 
consisting of SEQ ID NO.:86, SEQ ID NO.:87 and 
SEQ ID NO.:88. 

0741. In accordance with the present invention, 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. 
0742. In accordance with the present invention, the 
nucleic acid may encode a heavy chain variable region 
which may comprise one CDRH1, one CDRH2 and one 
CDRH3. 
0743 Also encompassed by the present invention are 
nucleic acids encoding antibody variants having at least one 
conservative amino acid substitution. 
0744. In accordance with the present invention, the 
nucleic acid may encode a CDR comprising at least one 
conservative amino acid substitution. 
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0745. In accordance with the present invention, the 
nucleic acid may encode a CDR comprising at least one 
conservative amino acid Substitution in at least two of the 
CDRS. 

0746. In accordance with the present invention, the 
nucleic acid may encode a CDR comprising at least one 
conservative amino acid substitution in the 3 CDRs. 

0747. In accordance with the present invention, the 
nucleic acid may encode a CDR comprising at least two 
conservative amino acid Substitutions in at least one of the 
CDRS. 

0748. In accordance with the present invention, the 
nucleic acid may encode a CDR comprising at least two 
conservative amino acid Substitutions in at least two of the 
CDRS. 

0749. In accordance with the present invention, the 
nucleic acid may encode a CDR comprising at least two 
conservative amino acid substitutions in the 3 CDRs. 

0750 Other aspects of the invention relate to 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, SEQID NO.105, SEQID NO.106, SEQID NO.107, 
SEQID NO.108, SEQID NO.109, SEQID NO.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. 
0751 Yet other aspects of the invention relate to 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, SEQID NO.128, SEQID NO.129, SEQID NO.: 130, 
SEQID NO.131, SEQID NO.: 132, SEQID 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. 
0752. In yet another aspect, the present invention relates 
to a vector comprising the nucleic acids described herein. 
0753. In accordance with the present invention, the vec 
tor may be an expression vector. 
0754 Vector that contains the elements for transcrip 
tional 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 enhanc 
ers, 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 recom 
bination. 

0755. In another aspect the present invention relates to an 
isolated cell that may comprise the nucleic acid described 
herein. 

0756. 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 
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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. 
0757. In accordance with the present invention, the cell 
may be capable of expressing, assembling and/or secreting 
an antibody or antigen binding fragment thereof. 
0758. In another aspect, the present invention provides a 
cell which may comprise and/or may express the antibody 
described herein. 
0759. In accordance with the invention, the cell may 
comprise a nucleic acid encoding a light chain variable 
region and a nucleic acid encoding a heavy chain variable 
region. 
0760. The cell may be capable of expressing, assembling 
and/or secreting an antibody or antigen binding fragment 
thereof. 
0761 The examples below are presented to further out 
line details of the present invention. 

EXAMPLES 

Example 1 

0762. This example discloses the methods used to con 
vert the Fabs into full IgG1 chimeric monoclonal antibodies. 
0763 Aside from the possibility of conducting interac 
tion studies between the Fab 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 IgG1 S. 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. 
0764 Light chain expression vector—an existing mam 
malian expression plasmid, called pTTVH8G (Durocher et 
al., 2002), designed to be used in the 293E transient trans 
fection 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 SEQID NOS: 57 
and 58, respectively. The resulting 321 base pair PCR 
product was ligated into pTTVH8G immediately down 
stream 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 plas 
mid, called pTTVK1, is shown in SEQID NO.:59. Based on 
the sequences disclosed in Table 2, PCR primers specific for 
the light chain variable regions of antibodies 3D3, 3G 10, 
3C4 and 3A4 (SEQID NOS:15, 19, 23 and 47, respectively) 
were designed that incorporated, at their 5'-end, a sequence 
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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 SEID 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. 
0765 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 human Fc domain of IgG1, was modified 
by ligating the cDNA sequence encoding the human con 
stant 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 dis 
closed in Table 2, PCR primers specific for the heavy chain 
variable regions of antibodies 3D3, 3G 10, 3C4 and 3A4 
(SEQ ID NOS:17, 21, 25 and 45, respectively) were 
designed that incorporated, at their 5'-end, a sequence iden 
tical 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 3G 10 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 3G 10 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 
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for construction of the heavy chain expression plasmids 
applies to all anti-KAAG1 antibodies contained in the 
original Fab library. 
0766 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 mea 
sured by ELISA and compared with the original mouse Fabs. 
0767 The scheme used to convert other Fabs into a 
complete IgG (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 
0768 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. 
0769 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 affin 
ity 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). 
0770. The two humanized light chain variants (including 
the constant region) are identified herein as Lhl (SEQ ID 
NO.: 199) and Lh2 (SEQID NO.:200). The four humanized 
heavy chain variants (including the constant region are 
identified herein as Hh.1 (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 
(Lh1 Hh.1, LhlHh2, Lh1Hh3, Lh1Hh4, Lh2Hh.1, Lh2Hh2, 
Lh2Hh3, and Lh2Hh4). 
0771. 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 Ile-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 
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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), Ile-H2 and Lys-L73 back-mutations were retained 
and in addition to these, framework residues Ile-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 human 
ized chains are listed in Table 1. The alignment of the murine 
and humanized light chain variable regions is shown in FIG. 
1a and the alignment of the murine and humanized heavy 
chain variable regions is shown in FIG. 1b. 
0772 FIGS. 2a and 2b is an alignment of the murine light 
chain variable region with the 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 

0773. The purpose of these investigations is to determine 
the kinetics parameters of anti-clusterin antibodies. In par 
ticular, 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 ProteCn 
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 
0774 The heavy and light chains of the chimeric anti 
body were amplified by PCR from the original murine 
immunoglobulin chains using the following oligonucleotide 
primer pairs: heavy chain, 5'-oligo encoded by SEQID NO: 
206 and 3'-oligo encoded by SEQ ID NO:207: light chain, 
5'-oligo encoded by SEQID NO. 208 and 3'-oligo encoded 
by SEQ ID NO:209. The resulting PCR products were 
digested by Hind III and cloned into pK-CR5 (SEQ ID 
NO:210) previously digested with Hind III. 

Construction of Plasmids Encoding the Humanized Heavy 
Chain 3A4 Variants 1, 2, 3 and 4 

0775. The fragments coding for the humanized heavy 
chain region of the antibody 3A4 (Hh.1, Hh2, Hh3 and Hh4) 
were ordered from GenScript (Piscataway, USA). The DNA 
fragments including the kozak and stop codon sequences 
were digested with HindIII and cloned into the HindIII site 
of plasmid pK-CR5 previously dephosphorylated with calf 
intestinal phosphatase (NEB) to prevent recircularization. 
FIG. 3a shows the map of the plasmid pK-CR5-3A4-HC 
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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 

0776 The fragments coding for the human light chain 
regions of the antibody 3A4 (Lhl and 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. FIG. 3b 
shows the map of the plasmid pMPG-CR5-3A4-LC-vari 
ant1. All light chain variants of the humanized 3A4 were 
constructed in a similar manner. 

Transient Transfection Study 

0777 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 lug/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 ul 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 ug/mL amplicillin 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 6000xg, 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 pre 
cipitation. The plasmid were resuspended in sterile 50 mM 
Tris, pH 8 and quantified by optical density at 260 nm. 
(0778 Before transfection, the cells (CHO-cTA) were 
washed with PBS and resuspended at a concentration of 
4.0x10 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 lug/ml of polyethyl 
enimine (PEI Max: Polysciences). The final concentration 
was 1 lug/ml of each plasmid and 5 g/ml of PEI. After 2 h, 
the cells were transferred at 30°C. The next days, 50 g/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 LM filter. 
(0779 CHO cells (CHOcTA) were transfected with plas 
mids 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 
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and heavy chains was performed. As control, cells were also 
transfected with plasmids encoding the chimeric/murine 
antibody. 

Purification of Antibody 

0780 15 ml of supernatant from the CHO cell transfec 
tions were concentrated by centrifugation using the Amicon 
Ultra (Ultacell-50k) cassette at 1500 rpm. The concentrated 
antibody (550 ul) was purified using the Nab spin kit Protein 
A Plus (Thermo Scientific) according to the manufactures 
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 
ODso 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'Urfee, 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, Catil 109-176-099). The signal was revealed and 
quantified by Scanning with the Typhoon Trio+ Scanner (GE 
Healthcare). As shown in FIG. 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 

0781 GLM sensorchips, the Biorad ProteCon amine cou 
pling kit (EDC, snHS and ethanolamine), and 10 mM 
sodium acetate buffers were purchased from Bio-Rad Labo 
ratories (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, Calif.). The goat anti-human IgG Fc fragment 
specific antibody was purchased from Jackson ImmunoRe 
search. The gel filtration column Superdex 75 10/300 GL 
was purchased from GE Healthcare. 

Gel Filtration 

0782. The KAAG1 protein at a concentration of 3.114 
mg/ml and a Volume of 220 L was injected onto the 
Superdex G75 column. The separation was done at 0.4 
ml/min in HBST running buffer (see below) without Tween 
20. The volume of the fractions collected was 500 uL. 
Concentration of KAAG1 in each fraction was determined 
by ODso using an extension coefficient of 5500 and a MW 
of 8969. FIG. 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). 
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SPR Biosensor Assays 

0783 All surface plasmon resonance assays were carried 
out using a BioRad ProteCon XPR36 instrument (Bio-Rad 
Laboratories Ltd. (Mississauga, ON) with HBST running 
buffer (10 mM 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 Bio 
Rad sNHS/EDC solutions injected for 300 s at 30 uL/min in 
the analyte (horizontal) direction. Immediately after the 
activation, a 13 ug/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 L/min until 
approximately 8000 resonance units (RUs) were immobi 
lized. Remaining active groups were quenched by a 300S 
injection of 1M ethanolamine at 30 ul/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 30s 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 approxi 
mately 1.25 ug/mL of purifed 3A4 in HBST was used. Four 
to five 3A4 variants along with wild-type 3A4 were simul 
taneously injected in individual ligand channels for 240s at 
flow 25uL/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 uL/min for 120s 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 IgGFc fragment specific-3A4 
complexes were regenerated by a 18 s pulse of 0.85% 
phosphoric acid for 18 s at 100 uL/min to prepare the 
anti-human IgG Fc fragment specific Surface for the next 
injection cycle. Sensorgrams were aligned and double-ref 
erenced using the buffer blank injection and interspots, and 
the resulting sensorgrams were analyzed using ProteCn 
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 R, and affinity 
constants (K, M) were derived from the resulting rate 
constants (k, s'/k, M's'). 

Determination of Rate and Affinity Constants 

0784 FIG. 6 summarizes the association (k, 1/Ms) and 
dissociation (k, 1/s) rate constants as well as affinity (K, 
M) constants for the interaction of KAAG1 with purified 
murine 3A4, murine 3A4 transiently expressed as a chimeric 
and transiently expressed humanized variants. These con 
stants are graphically represented in FIG. 7a-c. The asso 
ciation rate constant is very similar for the pure parental, 
chimeric and humanized 3A4 variants (FIG. 7a). The dis 
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Sociation 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 (FIG. 7b). 
However, all humanized variants seem to have a slightly 
altered off rate, i.e. quicker dissociation rate (FIG.7b). This 
is reflected in the affinity constants (FIG. 7c). In summary, 
there is a linear correlation between the binding affinity (log 
K) 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 

0785 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 1 h 
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 calori 
metrically at Absaso. As shown in FIG. 8a, the humanized 
variants (Lh1Hh.1, Lh1Hh2, Lh1Hh3 and Lh1Hh4) dis 
played very similar binding to KAAG1 when compared to 
the murine 3A4 (LcHc), which has a high affinity of 0.016 
nM. 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. FIG. 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 differ 
ence in the binding of the variants. For example, Lh2h.h4 
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 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 

0786 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 
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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 1 h. After three washing steps, the cells were 
incubated with the secondary antibody, anti-human IgG 
conjugated to FITC for 1 h on ice. Cell surface fluorescence 
was measured in a flow cytometer and the values are shown 
in the histogram of FIG. 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 concen 
tration of the antibody was decreased. Among the different 
variants, the ones with the most murine back-mutations 
(FIG. 9, see Lh1Hh4 and Lh2Hh4) interacted with KAAG1 
on the surface of cells with the highest activity. In fact, 
Lh1Hh4 and Lh2.hh4 appeared to be slight improved cell 
surface binding to KAAG1 compared to the murine 3A4 
antibody (LcHc). 

Example 7 

0787. This example describes the use of anti-KAAG1 
antibodies for detecting the expression of KAAG1 in TNBC. 
0788. 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 HO 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 mouse anti-kappa fol 
lowed by streptavidin-HRP tertiary antibody. Positive stain 
ing 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 FIG. 10. In particular, 15/20 
biopsy samples confirmed to be TNBC (FIG. 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 detect 
ing KAAG1 in breast cancer, in particular TNBC, with the 
monoclonal antibodies. 

Example 8 

0789. This example describes the use of anti-KAAG1 
antibodies for detecting the expression of KAAG1 in TNBC 
cell lines. 

0790 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 
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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 analy 
sis. Finally, a control cell line, 293-6E, that exhibits unde 
tectable 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 hemocytom 
eter, and resuspended in FCM buffer (0.5% BSA, 0.01% 
goat serum in 1xRBS) at a cell density of 2x10 cells/ml. 
Chimeric 3A4 anti-KAAG1 antibody or a control IgG were 
added to 100 ul of cells at a final concentration of 0.5 lug/ml 
and incubated on ice for 1 h. The cells were washed in cold 
FCM buffer to remove unbound antibodies, resuspended in 
100 ul FCM buffer containing anti-human IgG conjugated to 
FITC secondary antibody (diluted 1:200) and incubated on 
ice for 45 min. Following another washing step in cold FCM 
buffer, the cells were resuspended in 300 ul FCM buffer and 
analyzed with a flow cytometer. 10 ug/ml propidium iodide 
was added to each sample to allow for gating of dead cells. 
The results from three independent experiments are shown 
in FIG. 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 293-6EHEK-293 cells resulted in fluorescence sig 
nals 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 IgG. 
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, detect 
able fluorescence signal was observed when the 3A4 anti 
body 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 FIG. 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 

0791 Methods for Use of the 3A4 Anti-KAAG1 Anti 
body as an Antibody Conjugate 
0792. 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 
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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) forma 
tion 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 0.5ug/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 FIG. 12), rapidly cooled, prepared for flow 
cytometry with FITC-conjugated anti-human IgG and the 
results were expressed as the percentage of mean fluores 
cence intensity remaining on the cell Surface compared with 
the signal at time 0 minutes (see FIG. 12, Surface signal (% 
remaining at 0 min). As illustrated in FIG. 12, the fluores 
cence signal decreased rapidly when 3A4 was incubated 
with MDA-MB-231 cells (FIG. 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 (FIG. 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 antibodies. 
0793. Similar results were observed in two additional 
TNBC cell lines, namely MDA-MB-436 (FIG. 13) and 
BT-20 (FIG. 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 (FIG. 11), the 
loss of signal at the cell surface was not observed when 3 A4 
was incubated with the T47D cell line. This finding suggests 
the possibility that internalization of the 3A4/KAAG1 com 
plex might occur to a higher degree in TNBC cells (FIG. 15) 
compared with cells that are not triple-negative. 
0794. These findings were further confirmed by conduct 
ing immunofluorescence on live cells to see if this internal 
ization 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 incu 
bating at 37 C for 4 h. 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 1 h. 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 2 h. After washing in PBS, 
the secondary antibodies were added together in 1.5% milk 
and incubated for 1 h. For the anti-KAAG1 chimeric anti 
body the secondary antibody was a Rhodamine Red-X 
conjugated donkey anti-human IgG (H+L) diluted 1:300. 
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For the anti-LAMP1 antibody the secondary antibody was a 
DyLight488-conjugated goat anti-mouse IgG (H+L) diluted 
1:300. Both secondary antibodies were from Jackson Immu 
noResearch. The coverslips were washed in PBS and 
mounted in ProLong Gold antifade reagent with DAPI. As 
seen in FIG. 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 FIG. 16), which is typical of endosomal-lysosomal-based 
internalization pathways. This observation was further con 
firmed 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 FIG. 16). Impor 
tantly, the merging of the two images resulted in the appear 
ance of yellow-orange structures indicating that the 3A4 and 
the anti-LAMP1 antibodies were present in the same struc 
tures (arrows, see yellow staining in the right panel in FIG. 
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 FIG. 17). 
0795 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 

0796. In order to demonstrate that anti-KAAG1 antibod 
ies 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 anti 
body drug conjugates (ADCs); 3A4-ADC1 and 3A4-ADC2. 
0797 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. 
0798. 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). 
0799. Having confirmed that the 3A4ADCs could bind to 
KAAG1 expressed on the surface of TNBC cells, their 
cytotoxicity against these cells was evaluated in cell prolif 
eration 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 200ul 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 
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incubated at 37° C. for 72 h. All conditions were performed 
in triplicate wells. The number of surviving cells was 
determined by performing a cellular proliferation assay, 
using CelTiter 96 Aqueous One Solution (Promega, Madi 
son, Wis.), 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 cyto 
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0800 These results indicate that 3A4 antibody conju 
gates 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. 

0801. The present description refers to a number of 
documents, the content of which is incorporated herein by 
reference in their entirety. 

Sequences Referred to in the Description 
toxicity. 0802 

SEQ ID NO. : 1 
GAGGGGCATCAATCACACCGAGAAGTCACAGCCCCTCAACCACTGAGGTGTGGGGGGGTAGGGAT 

CTGCATTTCTTCATATCAACCCCACACTATAGGGCACCTAAATGGGTGGGCGGTGGGGGAGACCG 

ACT CACTTGAGTTTCTTGAAGGCTTCCTGGCCTCCAGCCACGTAATTGCCCCCGCTCTGGATCTG 

GTCTAGCTTCCGGATTCGGTGGCCAGTCCGCGGGGTGTAGATGTTCCTGACGGCCCCAAAGGGTG 

CCTGAACGCCGCCGGTCACCTCCTTCAGGAAGACTTCGAAGCTGGACACCTTCTTCTCATGGATG 

ACGACGCGGCGCCCCGCGTAGAAGGGGTCCCCGTTGCGGTACACAAGCACGCTCTTCACGACGGG 

CTGAGACAGGTGGCTGGACCTGGCGCTGCTGCCGCTCATCTTCCCCGCTGGCCGCCGCCTCAGCT 

CGCTGCTTCGCGTCGGGAGGCACCTCCGCTGTCCCAGCGGCCT CACCGCACCCAGGGCGCGGGAT 

CGCCTCCTGAAACGAACGAGAAACTGACGAATCCACAGGTGAAAGAGAAGTAACGGCCGTGCGCC 

TAGGCGTCCACCCAGAGGAGACACTAGGAGCTTGCAGGACTCGGAGTAGACGCTCAAGTTTTTCA 

CCGTGGCGTGCACAGCCAATCAGGACCCGCAGTGCGCGCACCACACCAGGTTCACCTGCTACGGG 

CAGAATCAAGGTGGACAGCTTCTGAGCAGGAGCCGGAAACGCGCGGGGCCTTCAAACAGGCACGC 

CTAGTGAGGGCAGGAGAGAGGAGGACGCACACACACACACACACACAAATATGGTGAAACCCAAT 

TTCTTACATCATATCTGTGCTACCCTTTCCAAACAGCCTA 

SEQ ID NO. : 2 
MDDDAAPRVEGWPVAWHKHALHDGLROWAGPGAAAAHLPRWPPPOLAASRREAPPLSORPHRTOG 

AGSPPETNEKLTNPOVKEK 

SEQ ID NO. : 3 
GACATTGTGATGACCCAGTCTCCATCCTCCCTGGCTGTGTCAATAGGACAGAAGGTCACTATGAA 

CTGCAAGTCCAGTCAGAGCCTTTTAAATAGTAACTTTCAAAAGAACTTTTTGGCCTGGTACCAGC 

AGAAACCAGGCCAGTCTCCTAAACTTCTGATATACTTTGCATCCACTCGGGAATCTAGTATCCCT 

GATCGCTTCATAGGCAGTGGATCTGGGACAGATTTCACTCTTACCATCAGCAGTGTGCAGGCTGA 

AGACCTGGCAGATTACTTCTGTCAGCAACATTATAGCACTCCGCTCACGTTCGGTGCTGGGACCA 

AGCTGGAGCTGAAAGCTGTGGCTGCACCATCTGTCTTCATCTTCCCGCCATCTGATGAGCAGTTG 

AAATCTGGAACTGCCTCTGTTGTGTGCCTGCTGAATAACTTCTATCCCAGAGAGGCCAAAGTACA 

GTGGAAGGTGGATAACGCCCTCCAATCGGGTAACTCCCAGGAGAGTGTCACAGAGCAGGACAGCA 

AGGACAGCACCTACAGCCTCAGCAGCACCCTGACGCTGAGCAAAGCAGACTACGAGAAACACAAA. 

GTCTACGCCTGCGAAGTCACCCATCAGGGCCTGAGCTCGCCCGTCACAAAGAGCTTCAACAGGGG 

AGAGTGT 

SEQ ID NO. : 4 
DIVMTOSPSSLAVSIGOKVTMNCKSSOSLLNSNFOKNFLAWYOOKPGOSPKLLIYFASTRESSIP 

DRFIGSGSGTDFTLTISSVOAEDLADYFCOOHYSTPLTFGAGTKLELKAVAAPSVFIFPPSDEOL 
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- Continued 

SEO ID NO. : 42 
GFSITSGYGWH 

SEO ID NO. : 43 
YINYDGHND 

SEO ID NO. : 44 
ASSYDGLFAY 

SEQ ID NO. : 45 - 3A4 heavy chain variable region nucleotide 
sequence 
CAGATCCAGTTGGTGCAATCTGGACCTGAGATGGTGAAGCCTGGGGCTTCAGTGAAGATGTCCTG 

TAAGGCTTCTGGATACACATTCACTGACGACTACATGAGCTGGGTGAAACAGAGCCATGGAAAGA 

GCCTTGAGTGGATTGGAGATATTAATCCTTACAACGGTGATACTAACTACAACCAGAAGTTCAAG 

GGCAAGGCCATATTGACTGTAGACAAATCCTCCAGCACAGCCTACATGCAGCTCAACAGCCTGAC 

ATCGGAAGACTCAGCAGTCTATTACTGTGCAAGAGACCCGGGGGCTATGGACTACTGGGGTCAAG 

GAACCTCAGTCACCGTCTCCTCA 

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

GKAILTVDKSSSTAYMOLNSLTSEDSAVYYCARDPGAMDYWGOGTSVTVSS 

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

TTGCAGATCTAGTCAGAGCCTTCTACATAGTAATGGAAACACCTATTTAGAATGGTACCTTCAGA 

AACCAGGCCAGTCTCCAAAGCTCCTGATCCACACAGTTTCCAACCGATTTTCTGGGGTCCCAGAC 

AGATTCAGTGGCAGTGGATCAGGGACAGATTTCACACTCAAGATCAGCAGAGTGGAGGCTGAGGA 

TCTGGGAGTTTATTACTGCTTTCAAGGTTCACATGTTCCGCTCACGTTCGGTGCTGGGACCAGGC 

TGGAGCTGAAA 

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

RFSGSGSGTDFTLKISRVEAEDLGVYYCFOGSHVPLTFGAGTRLELK 

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

SEQ ID NO. : 50 - 3A4 heavy chain CDR2 polypeptide sequence 
DINPYNGDTNYNOKFKG 

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 
TWSNRFS 

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

SEO ID NO. : 55 
GTAAGCAGCGCTGTGGCTGCACCATCTGTCTTC 

SEO ID NO. : 56 
GTAAGCGCTAGCCTAACACTCTCCCCTGTTGAAGC 

SEO ID NO. : 57 
GCTGTGGCTGCACCATCTGTCTTCATCTTCCCGCCATCTGATGAGCAGTTGAAATCTGGAACTGC 

CTCTGTTGTGTGCCTGCTGAATAACTTCTATCCCAGAGAGGCCAAAGTACAGTGGAAGGTGGATA 
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- Continued 

SEO ID N: 168 
DIVMTOSPDSLAVSLGERATINCKSSOSLLNSNFOKNFLAWYOOKPGOPPKLLIYFASTRESSVP 

DRFSGSGSGTDFTL TISSLOAEDVAVYYCOOHYSTPLTFGOGTKLEIK 

SEO ID NO. : 169 
EVOLVOSGAEWKKPGASVKVSCKASGYIFTDYEIHWVROAPGOGLEWMGVIDPETGNTAFNOKFK 

GRVTITADTSTSTAYMELSSLTSEDTAVYYCMGYSDYWGOGTLWTVSS 

SEO ID NO. : 17 O 
MVLOTOVFISLLLWISGAYGDIVMTOSPSSLSASVGDRVTITCKASODIHNFLNWFOOKPGKAPK 

TLIFRANRLVDGVPSRFSGSGSGTDYTLTISSLOPEDFATYSCLOYDEIPLTFGOGTKLEIKRTV 

AAPSVFIFPPSDEOLKSGTASVWCLLNNFYPREAKVOWKVDNALOSGNSOESVTEODSKDSTYSL 

SSTLTLSKADYEKHKWYACEVTHOGLSSPVTKSFNRGEC 

SEO ID NO. : 171 
MDWTWRILFLVAAATGTHAEVOLOESGPGLVKPSOTLSLTCTVSGFSITSGYGWHWIROHPGKGL 

EWIGYINYDGHNDYNPSLKSRVTISODTSKNOFSLKLSSVTAADTAVYYCASSYDGLFAYWGOGT 

LWTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLOS 

SGLYSLSSWWTVPSSSLGTOTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVF 

LFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYWDGVEVHNAKTKPREEOYNSTYRVVSVL 

TVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGOPREPOVYTLPPSRDELTKNOWSLTCLVKG 

FYPSDIAVEWESNGOPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWOOGNWFSCSVMHEALHNHY 

TOKSLSLSPGK 

SEO ID No. : 172 
DIVMTOSPSSLSASVGDRVTITCKASODIHNFLNWFOOKPGKAPKTLIFRANRLVDGVPSRFSGS 

GSGTDYTL TISSLOPEDFATYSCLOYDEIPLTFGOGTKLEIK 

SEO ID NO. : 173 
EVOLOESGPGLVKPSOTLSLTCTVSGFSITSGYGWHWIROHPGKGLEWIGYINYDGHNDYNPSLK 

SRVTISODTSKNOFSLKLSSVTAADTAVYYCASSYDGLFAYWGOGTLVTVS 

SEQ ID NO. : 186 (3A4 variant light chain variable region 
consensus 1) 
DXVMTOTPLSLXVXXGXXASISCRSSOSLLHSNGNTYLEWYLOKPGOSPXLLIHTVSNRFSGVP 

DRFSGSGSGTDFTLKISRVEAEDXGVYYCFOGSHVPLTFGXGTXLEXK 

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. 

0804 

0805 
(3A4 variant light chain variable region 
consensus 2) 

SEO ID NO. : 187 
DXVMTQTPLSLXVXXGXXASISCRSSQSLLHSNGNTYL 

EWYLOKPGQSPXLLIHTVSNRFSGVPDRFSGSGSGTDFTLKISRVEAE 
0806 
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Wherein X may be L or P; 

Wherein Xs may be an acidic amino acid; 

Wherein X may be Q or P; 

Wherein X, may be a basic amino acid; 
Wherein Xs may be a hydrophobic amino acid; 

Wherein X may be A or Q; 

Wherein X may be a hydrophobic amino acid; 
Wherein X may be A or P; 
0803 
acid; 

Wherein X may be neutral hydrophilic amino 

Wherein X may be a basic amino acid; or 
Wherein X 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. 
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(3A4 variant light chain variable region 
consensus 3) 

SEO ID NO. : 188 
DXVMTOTPLSLXVXXGX5XASISCRSSQSLLHSNGNTYL 

EWYLQKPGQSPXLLIHTVSNRFSGVPDRFSGSGSGTDFTLKISRVEAE 

DXGWYYCFOGSHVPLIFGX40GTXoLEX4K 

Wherein X may be V or I 

Wherein X may be A or P 

Wherein X may be S or T 

Wherein X may be L or P 

Wherein X may be D or E 

Wherein X may be Q or P 

Wherein X, may be K or Q 

Wherein Xs may be L or V 

Wherein X may be A or Q 

Wherein X may be R or Kor 

Wherein X may be L or I, 

0807 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. 

(3A4 variant 1 light chain variable region: 
Livh1) 

SEO ID NO. : 189 
DIVMTOTPLSLPWTPGEPASISCRSSOSLLHSNGNTYLEWYLOKPGOSPO 

LLIYTVSNRFSGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCFOGSHVP 

LTFGOGTKLEIK 

(3A4 variant 2 light chain variable region: 
wh2) 

SEO ID NO. : 19 O 
DVVMTOTPLSLPWTPGEPASISCRSSOSLLHSNGNTYLEWYLOKPGOSPK 

LLIYTVSNRFSGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCFOGSHVP 

LTFGOGTKLEIK 

(3A4 variant heavy chain variable region 
consensus 1) 

SEO ID NO. : 191 
OXOLVOSGXEXXKPGASWKXSCKASGYTFTDDYMSWVXOXXGXXLEWXGD 

INPYNGDTNYNOKFKGXXXXTXDXSXSTAYMXLXSLXSEDXAVYYCARDP 

GAMDYWGOGTXVTVSS 

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. 
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(3A4 variant heavy chain variable region 
consensus 2) 

SEO ID NO. : 192 
QXQLVOSGXEXXKPGASVKXSSCKASGYTFTDDYMSWVX. 

QX,XGXXLEWXGDINPYNGDTNYNCKPKGX2X, 

X,14X,15TX,16DX,17SX,18STAYMX, 19LX20SLX2 SEDX,22 

AVYYCARDPGAMDYWGQGTXVTVSS 

Wherein X may be a hydrophobic amino acid; 

Wherein X may be Por A: 
(0808. Wherein X may be a hydrophobic amino acid; 

Wherein X may be V or K. 
0809. Wherein Xs may be a hydrophobic amino acid; 
Wherein X may be a basic amino acid; 

Wherein X, may be S or A: 

Wherein X may be H or P; 
0810. Wherein X may be a basic amino acid; 

Wherein X may be S or G; 
0811. Wherein X may be a hydrophobic amino acid; 
Wherein X may be a basic amino acid; 
Wherein X may be a hydrophobic amino acid; 

Wherein X may be I or T. 
0812. Wherein X may be a hydrophobic amino acid; 
Wherein X may be a hydrophobic amino acid; 

Wherein X, may be K or T. 
0.813 
acid; 

Wherein Xs may be a neutral hydrophilic amino 

Wherein X may be Q or E: 

Wherein X may be N or S; 

Wherein X may be T or R: 
0814 
acid; or 

Wherein X may be a neutral hydrophilic amino 

Wherein X may be S or L. 
0815 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. 

(3A4 variant heavy chain variable region 
consensus 3) 
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Wherein X may be I or V: 

Wherein X may be Por A: 

Wherein X may be M or V: 

Wherein X may be V or K: 

Wherein Xs may be M or V: 

Wherein X may be K or R: 

Wherein X, may be S or A: 

Wherein Xs may be H or P; 

Wherein X may be K or Q; 

Wherein X may be S or G; 

Wherein X may be I or M: 

Wherein X may be K or R: 

Wherein X may be A or V: 

Wherein X may be I or T. 
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Wherein Xis may be L or I; 

Wherein X may be V or A: 

Wherein X, may be K or T. 

Wherein Xs may be S or T. 

Wherein X may be Q or E: 

Wherein X may be N or S; 

Wherein X may be T or R: 

Wherein X may be S or T; or 

Wherein X may be S or L. 

0816 

(3A4 variant 1 heavy c 

OVOLVOSGAEWKKPGASVKVSC 

Jun. 22, 2017 

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. 

hain variable region: 

KASGYTFTDDYMSWVROAPGOG 

Hvh1) 
SEO ID NO. : 194 

EWMGDINPYNGDTNYN 

OKFKGRVTITADTSTSTAYMELSSLRSEDTAVYYCARDPGAMDYWGOGTLVTVSS 

(3A4 variant 2 heavy c 

QIOLVOSGAEWKKPGASWKVSC 

hain variable region: 

KASGYTFTDDYMSWVROAPGOG 

Hwh2) 
SEO ID NO. : 195 

LEWMGDINPYNGDTNYNO 

KFKGRVTITADKSTSTAYMELSSLRSEDTAVYYCARDPGAMDYWGOGTLVTVSS 

(3A4 variant 3 heavy c 

QIOLVOSGAEWKKPGASWKVSC 

FKGRATLTWDKSTSTAYMELSS 

(3A4 variant 4 heavy c 

QIOLVOSGAEWKKPGASWKVSC 

FKGKATLTWDKSTSTAYMELSS 

hain variable region: 

KASGYTFTDDYMSWVROAPGOG 

hain variable region: 

KASGYTFTDDYMSWWKOAPGOG 

3A4 murine light (kappa) chain 

Hwh3) 
SEO ID NO. : 196 

LEWIGDINPYNGDTNYNOK 

LRSEDTAVYYCARDPGAMDYWGOGTLVTVSS 

Hwh4) 
SEO ID NO. : 197 

LEWIGDINPYNGDTNYNOK 

LRSEDTAVYYCARDPGAMDYWGOGTLVTVSS 

SEQ ID NO : 198 
DVVMTOTPLSLAVSLGDOASISCRSSOSLLHSNGNTYLEWYLOKPGOSPKLLIHTVSNRFSGVP 

DRFSGSGSGTDFTLKISRVEAEDLGVYYCFOGSHVPLTFGAGTRLELKRTVAAPSVFIFPPSDEO 

LKSGTASVWCLLNNFYPREAKVOWKVDNALOSGNSOESVTEODSKDSTYSLSSTLTLSKADYEK 

HKWYACEVTHOGLSSPVTKSFNRGEC 

3A4 humanized light (kappa) chain variant 1; Lh1 
SEO ID NO : 199 

DIVMTOTPLSLPWTPGEPASISCRSSOSLLHSNGNTYLEWYLOKPGOSPOLLIYTVSNRFSGVPD 

RFSGSGSGTDFTLKISRVEAEDVGVYYCFOGSHVPLTFGOGTKLEIKRTVAAPSVFIFPPSDEOL 

KSGTASVWCLLNNFYPREAKVOWKVDNALOSGNSOESVTEODSKDSTYSLSSTLTLSKADYEK 

HKWYACEVTHOGLSSPVTKSFNRGEC 
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AGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGT 

TATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGG 

TGAGTACT CAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGG 

CGTCAACACGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAA 

CGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAACC 

CACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAA 

AACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAATACTC 

ATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACA 

TATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGC 

CACCTGACGTCTAAGAAACCATTATTATCATGACATTAACCTATAAAAATAGGCGTATCACGA 

GGCCCTTTCGTCTTCAAGAATTCTCATGTTTGACAGCTTATCTCTAGCAGATCCGGAATTCCC 

CTCCCCAATTTAAATGAGGACCTAACCTGTGGAAATCTACTGATGTGGGAGGCTGTAACTGT 

ACAAACAGAGGTTATTGGAATAACTAGCATGCTTAACCTTCATGCAGGGTCACAAAAAGTGC 

ATGACGATGGTGGAGGAAAACCTATTCAAGGCAGTAATTTCCACTTCTTTGCTGTTGGTGGA 

GACCCCTTGGAAATGCAGGGAGTGCTAATGAATTACAGGACAAAGTACCCAGATGGTACTAT 

AACCCCTAAAAACCCAACAGCCCAGTCCCAGGTAATGAATACTGACCATAAGGCCTATTTGG 

ACAAAAACAATGCTTATCCAGTTGAGTGCTGGGTTCCTGATCC TAGTAGAAATGAAAATACTA 

GGTATTTTGGGACTTTCACAGGAGGGGAAAATGTTCCCCCAGTACTTCATGTGACCAACACA 

GCTACCACAGTGTTGCTAGATGAACAGGGTGTGGGGCCTCTTTGTAAAGCTGATAGCCTGTA 

TGTTTCAGCTGCTGATATTTGTGGCCTGTTTACTAACAGCTCTGGAACACAACAGTGGAGAG 

GCCTTGCAAGATATTTTAAGATCCGCCTGAGAAAAAGATCTGTAAAGAATCCTTACCTAATTT 

CCTTTTTGCTAAGTGACCTTATAAACAGGAGAACCCAGAGAGTGGATGGGCAGCCTATGTAT 

GGTATGGAATCCCAGGTAGAAGAGGTTAGGGTGTTTGATGGCACAGAAAGACTTCCAGGGG 

ACCCAGATATGATAAGATATATTGACAAACAGGGACAATTGCAAACCAAAATGCTTTAAACAG 

GTGCTTTTATTGTACATATACATTTAATAAATGCTGCTTTTGTATAAGCCACTTTTAAGCTTGT 

GTTATTTTGGGGGTGGTGTTTTAGGCCTTTTAAAACACTGAAAGCCTTTACACAAATGCAACT 

CTTGACTATGGGGGTCTGACCTTTGGGAATGTTCAGCAGGGGCTGAAGTATCTGAGACTTG 

GGAAGAGCATTGTGATTGGGATTCAGTGCTTGATCCATGTCCAGAGTCTTCAGTTTCTGAAT 

CCTCTTCTCTTGTAATATCAAGAATACATTTCCCCATGCATATATTATATTTCATCCTTGAAAAA 

GTATACATACTTATCTCAGAATCCAGCCTTTCCTTCCATTCAACAATTCTAGAAGTTAAAACTG 

GGGTAGATGCTATTACAGAGGTAGAATGCTTCCTAAACCCAGAAATGGGGGATCTGC 

3A4 humanized heavy chain CDR2 polypeptide sequence 
SEO ID NO. : 212 

DINPYNGDTN 

OGS185 OO 

SEO ID NO. : 213 
ATGCCAAGTGGTCCCAGGCTGATGTTGTGATGACCCAAACTCC 

OGS2O84 

SEO ID NO: . 214 
GGGAAGATGAAGACAGATGGTGCAGCCACAGTCCG 

Jun. 22, 2017 
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OGS1879 

GGGTTCCAGGTTCCACTGGCCAGATCCAGTTGGTGCAATCTGG 

OGS1810 

GGGGCCAGGGGAAAGACAGATGGGCCCTTCGTTGAGGC 
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SEQUENCE LISTING 

<16 Os NUMBER OF SEO ID NOS: 216 

<21 Os SEQ ID NO 1 
&211s LENGTH: 885 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 
3 O Os PUBLICATION INFORMATION: 

<3O8> DATABASE ACCESSION NUMBER: UniProtKB/Q9UBP8 
309s. DATABASE ENTRY DATE: 1999-12-20 

<313> RELEVANT RESIDUES IN SEO ID NO : (1) . . (885 

<4 OOs SEQUENCE: 1 

64 
Jun. 22, 2017 

SEO ID NO. : 215 

EQ ID NO. : 216 

0822 Rouzier R., Perou C. M. et al. (2005) “Breast 
cancer molecular Subtypes respond differently to preop 
erative chemotherapy” Clin Cancer Res 11:5678. 

0823 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. 

0824 Dent R., Trudeau Metal. (2007) “Triple-Negative 
Breast Cancer: Clinical Feature and Patterns of Recur 
rence Clin. Cancer Res. 13: 4429. 

0825 Bernstein L and J. V. Lacey Jr. (2011) “Receptors, 
Associations, and Risk Factor Differences by Breast Can 
cer Subtypes: Positive or Negative?” J Natl Cancer Inst 
103(6): 451-453 (Advanced publication Feb. 23, 2011). 

0826 Nofech-Mozes S. et al., (2009) “Patterns of recur 
rence in the basal and non-basal Subtypes of triple 
negative breast cancers' Cancer Res. Treat. 118: 131-137. 

gaggggcatc aat cacaccg agaagt caca gcc.cct Caac Cactgaggtg tdggggggta 60 

gggatctgca tttct tcat a to aaccc.cac actatagggc acct aaatgg gtgggcggtg 12O 

ggggaga.ccg act cacttga gttt Cttgaa ggct tcc tig cct c cagc.ca cqtaattgcc 18O 

ccc.gctctgg atctggit ct a gCttc.cggat tcggtggcca gtc.cgcgggg titagatgtt 24 O 

Cctgacggcc ccalaagggtg cctgaacgcc gcc.ggtcacc to Ctt Cagga agacitt.cgaa 3 OO 

gctggacacc ttcttct cat ggatgacgac gcggcgc.ccc gcgtagaagg gg.tcc.ccgtt 360 

gcggit acaca agcacgctct tcacgacggg CtgagaCagg toggctggacc tdgcgctgct 42O 

gcc.gct catc titcc.ccgctg gcc.gc.cgc.ct cagctcgctg. Cttcgcgt.cg ggaggcacct 48O 

cc.gctgtcCC agcggcctica cc.gcaccCagggcgcgggat cqcctic ctga aacgaacgag 54 O 

aaactgacga at CCaCaggit gaaagagaag taacggc.cgit gcgc.ct aggc gtCc acccag 6 OO 

aggagacact aggagcttgc aggacticgga gtagacgct C aagtttittca cc.gtggcgtg 660 

cacagcc-aat caggaccc.gc agtgcgc.gca cc acaccagg tt Cacctgct acgggcagaa 72O 

tdaaggtgga cagottctga gCaggagc.cg gaaacgc.gcg gggcct tcaa acaggcacgc 78O 

Ctagtgaggg caggagagag gaggacgcac acacacacac acacacaaat atggtgaaac 84 O 

cca atttctt acat catatic tdtgctaccc titt.ccaaaca gocta 885 
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<210s, SEQ ID NO 2 
&211s LENGTH: 84 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 
&3 OO PUBLICATION INFORMATION: 

<3O8> DATABASE ACCESSION NUMBER: UniProtKB/OSUBP8 
309s. DATABASE ENTRY DATE: 1999-12-20 

<313> RELEVANT RESIDUES IN SEO ID NO : (1) . . (84) 

<4 OOs, SEQUENCE: 2 

Met Asp Asp Asp Ala Ala Pro Arg Val Glu Gly Val Pro Wall Ala Val 
1. 5 1O 15 

His Llys His Ala Lieu. His Asp Gly Lieu. Arg Glin Val Ala Gly Pro Gly 
2O 25 3O 

Ala Ala Ala Ala His Lieu Pro Arg Trp Pro Pro Pro Gln Lieu Ala Ala 
35 4 O 45 

Ser Arg Arg Glu Ala Pro Pro Lieu. Ser Glin Arg Pro His Arg Thr Glin 
SO 55 6 O 

Gly Ala Gly Ser Pro Pro Glu Thir Asn Glu Lys Lieu. Thr Asn Pro Glin 
65 70 7s 8O 

Val Lys Glu Lys 

<210s, SEQ ID NO 3 
&211s LENGTH: 657 
& 212 TYPE DNA 
<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: 3D3 light chain 

<4 OOs, SEQUENCE: 3 

gacattgttga tigacccagtic ticcatcct co Ctggctgtgt caataggaca galagg to act 6 O 

atgaactgca agt ccagt ca gag ccttitta aatagtaact ttcaaaagaa citttittggcc 12 O 

tggtaccago agaaac cagg ccagt citcct aaactitctga tatactittgc atccact cqg 18O 

gaatctagta t coctdatcg citt cataggc agtggatctg gigacagattt cactic ttacc 24 O 

atcagcagtg to aggctga agacctggca gattact tct gtcagcaa.ca ttatagc act 3OO 

cc.gct cacgt toggtgctgg gaccalagctg gagctgaaag Ctgtggctgc accatctgtc. 360 

ttcatct tcc cqc catctga tigagcagttgaaatctggaa citgcct citgt tdtgtgcctg 42O 

Ctgaataact tct atcc.cag agaggccaaa gtacagtgga aggtggatala C9CCCtccala 48O 

tcgggtaact cccaggagag tit cacagag cagga cagda aggacagcac ctacagcct c 54 O 

agcagc accc tacgctgag caaag cagac tacgagaaac acaaagticta CCCtgcgaa 6OO 

gtcacc catc agggcctgag Ctcgc.ccgt.c acaaagagct tcaac agggg agagtgt 657 

<210s, SEQ ID NO 4 
&211s LENGTH: 219 

212. TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: 3D3 light chain 

<4 OOs, SEQUENCE: 4 

Asp Ile Val Met Thr Glin Ser Pro Ser Ser Leu Ala Val Ser Ile Gly 
1. 5 1O 15 

Glin Llys Val Thr Met Asn. Cys Llys Ser Ser Glin Ser Lieu. Lieu. Asn. Ser 
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2O 25 3O 

Asn Phe Glin Lys Asn. Phe Lieu Ala Trp Tyr Glin Gln Llys Pro Gly Glin 
35 4 O 45 

Ser Pro Llys Lieu. Lieu. Ile Tyr Phe Ala Ser Thr Arg Glu Ser Ser Ile 
SO 55 6 O 

Pro Asp Arg Phe Ile Gly Ser Gly Ser Gly Thr Asp Phe Thr Lieu. Thr 
65 70 7s 8O 

Ile Ser Ser Val Glin Ala Glu Asp Lieu Ala Asp Tyr Phe Cys Glin Glin 
85 90 95 

His Tyr Ser Thr Pro Leu. Thir Phe Gly Ala Gly Thr Lys Lieu. Glu Lieu. 
1OO 105 11 O 

Lys Ala Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu 
115 12 O 125 

Glin Lieu Lys Ser Gly Thr Ala Ser Val Val Cys Lieu. Lieu. Asn. Asn. Phe 
13 O 135 14 O 

Tyr Pro Arg Glu Ala Lys Val Glin Trp Llys Val Asp Asn Ala Lieu. Glin 
145 150 155 160 

Ser Gly Asn. Ser Glin Glu Ser Val Thr Glu Glin Asp Ser Lys Asp Ser 
1.65 17O 17s 

Thr Tyr Ser Leu Ser Ser Thr Lieu. Thir Leu Ser Lys Ala Asp Tyr Glu 
18O 185 19 O 

Lys His Llys Val Tyr Ala Cys Glu Val Thr His Glin Gly Lieu. Ser Ser 
195 2OO 2O5 

Pro Val Thr Lys Ser Phe Asn Arg Gly Glu. Cys 
21 O 215 

<210s, SEQ ID NO 5 
&211s LENGTH: 1329 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: 3D3 heavy chain 

<4 OOs, SEQUENCE: 5 

gaggttcagc tigcagoagtic titagctgag Ctggtgaggc Ctggggctt C agtgacgctg 6 O 

t cctgcaagg Ctt cqggcta cat atttact gactatgaga tacactgggit galagcagact 12 O 

Cctgtgcatg gcctggaatggattggggitt attgatcctgaaactggtaa tactgcctt C 18O 

aatcagaagt tdaagggcaa ggccacactg actgcagaca tat cotc.ca.g. cacagcctac 24 O 

atggaactica gcagtttgac atctgaggac totg.ccgt.ct attactgtat giggittattot 3OO 

gattattggg gccaaggcac cactic toaca gtc. tcct cag cct caacgaa goggcc catct 360 

gtctitt CCCC tigcc.ccctic ctic caagagc acctctgggg gCacagcggc cctgggctgc 42O 

Ctggtcaagg act actt.ccc cqaac.cggtg acggtgtcgt ggaactic agg cqC cctacc 48O 

agcgg.cgtgc acacct tccc ggctgtc.cta cagtic ct cag gactic tactic cct cago agc 54 O 

gtggtgaccg to cct coag cagcttgggc acccagacct a catctgcaa C9tgaat cac 6OO 

aagcc.ca.gca acaccalaggt gga caagaaa gttgagcc.ca aatcttgttga attcact cac 660 

acatgcc.cac cqtgcc cago acctgaactic ctdgggggac cqt cagt citt cotct tcc cc 72 O 

cCaaaaccca aggacacic ct catgat ct co cqgaccc.ctg agg to acatg cgtggtggtg 78O 

gacgtgagcc acgaag accc taggtoaag ttcaactggit acgtggacgg C9tggaggtg 84 O 
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Cataatgc.ca agacaaagcc gcgggaggag cagtacaiaca gcacgtaccg ttggtcagc 9 OO 

gtc.ctic accg tcc tecacca ggactggctgaatggcaagg agtacaagtg caaggtotcC 96.O 

aacaaag.ccc ticc cago.ccc catcgagaaa accatct coa aagccaaagg gcagoccc.ga 1 O2O 

galaccacagg ttacaccct gcc cc catcc C9gatgagc tigacCaagaa C cagg to agc 108 O 

Ctgacctgcc tigtcaaagg Cttct atcCC agcga catcg ccgtggagtg ggaga.gcaat 114 O 

gggcagc.cgg agaacaacta Caagaccacg cct cocgtgc tiggactic.cga C9gct cott C 12 OO 

titcCtctaca gcaa.gct cac cqtggacaag agc aggtggc agcaggggala C9tcttctica 126 O 

tgct cogtga tigcatgaggc tictdcacaac cactacacgc agaagagcct citc cctdtct 132O 

cc.cgggaaa 1329 

<210s, SEQ ID NO 6 
&211s LENGTH: 443 
212. TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: 3D3 heavy chain 

<4 OOs, SEQUENCE: 6 

Glu Val Glin Lieu. Glin Glin Ser Val Ala Glu Lieu Val Arg Pro Gly Ala 
1. 5 1O 15 

Ser Val Thr Lieu Ser Cys Lys Ala Ser Gly Tyr Ile Phe Thr Asp Tyr 
2O 25 3O 

Glu Ile His Trp Val Lys Glin Thr Pro Val His Gly Lieu. Glu Trp Ile 
35 4 O 45 

Gly Val Ile Asp Pro Glu Thr Gly Asn Thr Ala Phe Asn Glin Llys Phe 
SO 55 6 O 

Lys Gly Lys Ala Thr Lieu. Thir Ala Asp Ile Ser Ser Ser Thir Ala Tyr 
65 70 7s 8O 

Met Glu Lieu Ser Ser Lieu. Thir Ser Glu Asp Ser Ala Val Tyr Tyr Cys 
85 90 95 

Met Gly Tyr Ser Asp Tyr Trp Gly Glin Gly. Thir Thr Lieu. Thr Val Ser 
1OO 105 11 O 

Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser 
115 12 O 125 

Llys Ser Thir Ser Gly Gly Thr Ala Ala Lieu. Gly Cys Lieu Val Lys Asp 
13 O 135 14 O 

Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Lieu. Thr 
145 150 155 160 

Ser Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Lieu. Tyr 
1.65 17O 17s 

Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Lieu. Gly Thr Glin 
18O 185 19 O 

Thr Tyr Ile Cys Asn Val Asn His Llys Pro Ser Asn Thr Llys Val Asp 
195 2OO 2O5 

Lys Llys Val Glu Pro Llys Ser Cys Glu Phe Thr His Thr Cys Pro Pro 
21 O 215 22O 

Cys Pro Ala Pro Glu Lieu. Leu Gly Gly Pro Ser Val Phe Leu Phe Pro 
225 23 O 235 24 O 

Pro Llys Pro Lys Asp Thr Lieu Met Ile Ser Arg Thr Pro Glu Val Thr 
245 250 255 
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Cys Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Llys Phe Asn 
26 O 265 27 O 

Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Llys Pro Arg 
27s 28O 285 

Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Lieu. Thr Val 
29 O 295 3 OO 

Lieu. His Glin Asp Trp Lieu. Asn Gly Lys Glu Tyr Lys Cys Llys Val Ser 
3. OS 310 315 32O 

Asn Lys Ala Lieu Pro Ala Pro Ile Glu Lys Thir Ile Ser Lys Ala Lys 
3.25 330 335 

Gly Glin Pro Arg Glu Pro Glin Val Tyr Thr Lieu Pro Pro Ser Arg Asp 
34 O 345 35. O 

Glu Lieu. Thir Lys Asn Glin Val Ser Lieu. Thir Cys Lieu Val Lys Gly Phe 
355 360 365 

Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Glin Pro Glu 
37 O 375 38O 

Asn Asn Tyr Lys Thr Thr Pro Pro Val Lieu. Asp Ser Asp Gly Ser Phe 
385 390 395 4 OO 

Phe Lieu. Tyr Ser Llys Lieu. Thr Val Asp Llys Ser Arg Trp Glin Glin Gly 
4 OS 41O 415 

Asn Val Phe Ser Cys Ser Val Met His Glu Ala Lieu. His Asn His Tyr 
42O 425 43 O 

Thr Gln Llys Ser Lieu Ser Lieu Ser Pro Gly Lys 
435 44 O 

<210s, SEQ ID NO 7 
&211s LENGTH: 654 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: 3G10 light chain 

<4 OO > SEQUENCE: 7 

gatgttittga tigacccaaac tocacgct co citgtctgtca gtc.ttggaga t caa.gc.ctic c 6 O 

atct cittgta gatcdagt.ca gag ccttitta catagtaatg gaaac acct a tittagaatgg 12 O 

tatttgcaga aaccaggcca gcc to caaag gtcct gatct acaaagtttic caa.ccgattit 18O 

tctggggtco Cagacaggtt cagtggcagt ggat Caggga Cagattt cac act Caagat C 24 O 

agcggagtgg aggctgagga t ctgggagtt tatt actgct ttcaaggttc acatgttcct 3OO 

Ctcacgttcg gtgctgggac Caagctggag ctgaaagctg tdgctgcacc atctgtctt C 360 

atct tcc.cgc Catctgatga gcagttgaaa tictggaactg. cct ctgttgt gtgcctgctg 42O 

aataacttct atcc.ca.gaga ggccaaagta Cagtggalagg tataacgc cct coaatcg 48O 

ggta actic cc aggaga.gtgt cacagagcag gacagcaagg acagc acct a cagcct cagc 54 O 

agcaccctga cqctgagcaa agcagactac gagaalacaca aagttctacgc Ctgcgaagtic 6OO 

acccat Cagg gcctgagctic gcc.cgtcaca aagagct tca acaggggaga gtgt 654 

<210s, SEQ ID NO 8 
&211s LENGTH: 218 

212. TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: 3G10 light chain 
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<4 OOs, SEQUENCE: 8 

Asp Val Lieu Met Thr Glin Thr Pro Arg Ser Leu Ser Val Ser Leu Gly 
1. 5 1O 15 

Asp Glin Ala Ser Ile Ser Cys Arg Ser Ser Glin Ser Lieu. Lieu. His Ser 
2O 25 3O 

Asn Gly Asn Thr Tyr Lieu. Glu Trp Tyr Lieu Gln Lys Pro Gly Glin Pro 
35 4 O 45 

Pro Llys Val Lieu. Ile Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro 
SO 55 6 O 

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Lieu Lys Ile 
65 70 7s 8O 

Ser Gly Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Phe Glin Gly 
85 90 95 

Ser His Val Pro Lieu. Thir Phe Gly Ala Gly Thr Lys Lieu. Glu Lieu Lys 
1OO 105 11 O 

Ala Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln 
115 12 O 125 

Lieu Lys Ser Gly Thr Ala Ser Val Val Cys Lieu. Lieu. Asn. Asn. Phe Tyr 
13 O 135 14 O 

Pro Arg Glu Ala Lys Val Glin Trp Llys Val Asp Asn Ala Lieu. Glin Ser 
145 150 155 160 

Gly Asn. Ser Glin Glu Ser Val Thr Glu Glin Asp Ser Lys Asp Ser Thr 
1.65 170 175 

Tyr Ser Lieu. Ser Ser Thr Lieu. Thir Lieu. Ser Lys Ala Asp Tyr Glu Lys 
18O 185 19 O 

His Llys Val Tyr Ala Cys Glu Val Thr His Glin Gly Lieu Ser Ser Pro 
195 2OO 2O5 

Val Thr Lys Ser Phe Asn Arg Gly Glu. Cys 
21 O 215 

<210s, SEQ ID NO 9 
&211s LENGTH: 1335 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: 3G10 heavy chain 

<4 OOs, SEQUENCE: 9 

gagatc.ca.gc tigcagoagtic tigacctgag ttggtgaagc Ctggggctt C agtgaagata 6 O 

t cct gtaagg Cttctggata cacct tcact gacaactaca taactgggit galagcagagc 12 O 

catggaaaga gcc titgagtg gattggagat attaatcctt act atgg tac tactacctac 18O 

alaccagaagt tdaagggcaa ggccacattg actgtagaca agt cct ccc.g. cacagcctac 24 O 

atggagct Co gcggcctgac atctgaggac totgcagt ct attactgtgc aagagatgac 3OO 

tggitttgatt attggggc.ca agggactctg gtcactgtct Ctgcagcct c alacga agggc 360 

c catctgtct titc.ccctggc ccc ct cotcc aagagcacct citgggggcac agcggcc ctd 42O 

ggctgcctgg toaaggacta Ctt CC ccgaa ccggtgacgg titcgtggala Ctcaggcgc.c 48O 

ctgaccagcg gcgtgcacac ctitcc.cggct gtc.ctacagt cct caggact c tact coctic 54 O 

agcagcgtgg taccgtgcc ctic caggagc titgggcaccc agacctacat Ctgcaacgtg 6OO 

aatcacaa.gc C cagdalacac Caaggtggac aagaaagttg agcc.caaatc ttgttgaattic 660 
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acticacacat gcc caccgtg cccagcacct gaact cotgg ggggaccgt.c agt ct tcctic 72 O 

titcc cc ccaa aacccaagga caccct catg atc toccgga ccc.ctgaggit cacatgcgtg 78O 

gtggtggacg tagcc acga aga.ccctgag gtcaagttca actgg tacgt ggacggcgtg 84 O 

gaggtgcata atgccalagac aaa.gc.cgcgg gaggagcagt acaac agcac gtaccgtgtg 9 OO 

gtcagogt cc ticaccgt.cct gcaccaggac tigctgaatg gcaaggagta Caagtgcaa.g 96.O 

gtct coaa.ca aag.ccctic cc agcc.cccatc gagaaaacca tot coaaagc caaagggcag 1 O2O 

C ccc.gagaac Cacaggtgta Caccctgc cc c catc.ccggg atgagctgac Caagaac Cag 108 O 

gtcago Ctga Cctgcctggit caaaggct tc tat Cocagcg a catcgc.cgt ggagtgggag 114 O 

agcaatgggc agc.cggagaa caact acaag accacgc.ctic ccgtgctgga citcc.gacggc 12 OO 

t cct tct tcc tict acagcaa gCt caccgtg gaCaagagca ggtggcagca ggggaacgt.c 126 O 

ttct catgct c cqtgatgca tdaggctctg. cacaaccact acacgcagaa gag cct citcc 132O 

Ctgtct cocg ggaaa 1335 

<210s, SEQ ID NO 10 
&211s LENGTH: 445 
212. TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: 3G10 heavy chain 

<4 OOs, SEQUENCE: 10 

Glu Ile Glin Lieu. Glin Glin Ser Gly Pro Glu Lieu Val Llys Pro Gly Ala 
1. 5 1O 15 

Ser Val Lys Ile Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asp Asn 
2O 25 3O 

Tyr Met Asn Trp Val Lys Glin Ser His Gly Lys Ser Lieu. Glu Trp Ile 
35 4 O 45 

Gly Asp Ile Asin Pro Tyr Tyr Gly Thr Thr Thr Tyr Asn Glin Llys Phe 
SO 55 6 O 

Lys Gly Lys Ala Thr Lieu. Thr Val Asp Llys Ser Ser Arg Thir Ala Tyr 
65 70 7s 8O 

Met Glu Lieu. Arg Gly Lieu. Thir Ser Glu Asp Ser Ala Val Tyr Tyr Cys 
85 90 95 

Ala Arg Asp Asp Trp Phe Asp Tyr Trp Gly Glin Gly. Thir Lieu Val Thr 
1OO 105 11 O 

Val Ser Ala Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro 
115 12 O 125 

Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Lieu. Gly Cys Lieu Val 
13 O 135 14 O 

Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala 
145 150 155 160 

Lieu. Thir Ser Gly Val His Thr Phe Pro Ala Val Lieu. Glin Ser Ser Gly 
1.65 17O 17s 

Lieu. Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly 
18O 185 19 O 

Thr Glin Thr Tyr Ile Cys Asn Val Asn His Llys Pro Ser Asn. Thir Lys 
195 2OO 2O5 

Val Asp Llys Llys Val Glu Pro Llys Ser Cys Glu Phe Thr His Thr Cys 
21 O 215 22O 
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Pro Pro Cys Pro Ala Pro Glu Lieu. Leu Gly Gly Pro Ser Val Phe Leu 
225 23 O 235 24 O 

Phe Pro Pro Llys Pro Lys Asp Thr Lieu Met Ile Ser Arg Thr Pro Glu 
245 250 255 

Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys 
26 O 265 27 O 

Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thir Lys 
27s 28O 285 

Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Lieu. 
29 O 295 3 OO 

Thr Val Lieu. His Glin Asp Trp Lieu. Asn Gly Lys Glu Tyr Lys Cys Llys 
3. OS 310 315 32O 

Val Ser Asn Lys Ala Lieu Pro Ala Pro Ile Glu Lys Thir Ile Ser Lys 
3.25 330 335 

Ala Lys Gly Glin Pro Arg Glu Pro Glin Val Tyr Thr Lieu Pro Pro Ser 
34 O 345 35. O 

Arg Asp Glu Lieu. Thir Lys Asn Glin Val Ser Lieu. Thir Cys Lieu Val Lys 
355 360 365 

Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Glin 
37 O 375 38O 

Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Lieu. Asp Ser Asp Gly 
385 390 395 4 OO 

Ser Phe Phe Lieu. Tyr Ser Llys Lieu. Thr Val Asp Llys Ser Arg Trp Gln 
4 OS 41O 415 

Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Lieu. His Asn 
42O 425 43 O 

His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys 
435 44 O 445 

<210s, SEQ ID NO 11 
&211s LENGTH: 639 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: 3C4 light chain 

<4 OOs, SEQUENCE: 11 

gacatcgitta tdt citcagtic ticcatct tcc atgitatgcat citc taggaga gagagt cact 6 O 

at cacttgca aggcgagt ca gga cattcat aactttittaa actggttcca gcaga aacca 12 O 

ggaaaatcto Caaaga ccct gat Ctttcgt gcaaacagat tdgtagatgg ggtcc catca 18O 

aggttcagtg gcagtggat.c tdggcaagat tatt Ctctica C catcagcag cctggagttt 24 O 

gaagatttgg gaattt attc ttgtctacag tatgatgaga titcc.gct cac gttcggtgct 3OO 

gggaccalagc tiggagctgag agctgtggct gcaccatctg. tct tcatctt ccc.gc.catct 360 

gatgagcagt tdaaatctgg aactgcct ct gttgttgttgcc togctgaataa citt citat coc 42O 

agagaggc.ca aagtacagtg galaggtggat aacgc.cct Co aatcggg tala Ctcc.caggag 48O 

agtgtcacag agcaggacag caaggacagc acctacagoc ticago agcac cctgacgctg 54 O 

agcaaagcag act acgagaa acacaaagtic tacgc.ctg.cg aagttcaccca t cagggcctg 6OO 

agct cqc.ccg. t cacaaagag ctitcaiacagg ggaga.gtgt 639 

<210s, SEQ ID NO 12 
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&211s LENGTH: 213 
212. TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: 3C4 light chain 

<4 OOs, SEQUENCE: 12 

Asp Ile Val Met Ser Glin Ser Pro Ser Ser Met Tyr Ala Ser Leu Gly 
1. 5 1O 15 

Glu Arg Val Thir Ile Thr Cys Lys Ala Ser Glin Asp Ile His Asn. Phe 
2O 25 3O 

Lieu. Asn Trp Phe Glin Gln Lys Pro Gly Lys Ser Pro Llys Thr Lieu. Ile 
35 4 O 45 

Phe Arg Ala Asn Arg Lieu Val Asp Gly Val Pro Ser Arg Phe Ser Gly 
SO 55 6 O 

Ser Gly Ser Gly Glin Asp Tyr Ser Lieu. Thir Ile Ser Ser Lieu. Glu Phe 
65 70 7s 8O 

Glu Asp Lieu. Gly Ile Tyr Ser Cys Lieu. Glin Tyr Asp Glu Ile Pro Lieu. 
85 90 95 

Thir Phe Gly Ala Gly Thr Llys Lieu. Glu Lieu. Arg Ala Val Ala Ala Pro 
1OO 105 11 O 

Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly Thr 
115 12 O 125 

Ala Ser Val Val Cys Lieu. Lieu. Asn. Asn. Phe Tyr Pro Arg Glu Ala Lys 
13 O 135 14 O 

Val Glin Trp Llys Val Asp Asn Ala Lieu. Glin Ser Gly Asn. Ser Glin Glu 
145 150 155 160 

Ser Val Thr Glu Glin Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser 
1.65 17O 17s 

Thir Lieu. Thir Lieu. Ser Lys Ala Asp Tyr Glu Lys His Llys Val Tyr Ala 
18O 185 19 O 

Cys Glu Val Thr His Glin Gly Lieu Ser Ser Pro Val Thr Lys Ser Phe 
195 2OO 2O5 

Asn Arg Gly Glu. Cys 
21 O 

<210s, SEQ ID NO 13 
&211s LENGTH: 1341 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: 3C4 heavy chain 

<4 OOs, SEQUENCE: 13 

gaggtgcagc titcaggagtic aggacctgac Ctggtgaaac Cttct cagtic actitt cactic 6 O 

acctgcactg. t cactggctt Ctc catcacc agtggittatg gctgg cactg gatcc.ggcag 12 O 

titt C caggaa acaaactgga gtggatgggc tacataaact acgatggtca caatgactac 18O 

aacccatc to tcaaaagt cq aatct citatc act caagaca catccaagaa ccagttcttic 24 O 

ctgcagttga attctgttgac tactgaggac acago cacat attactgtgc aag cagttac 3OO 

gacggctt at ttgctt actggggccaaggg actictggtca Ctgtctctgc agcct caacg 360 

aagggcc.cat Ctgtctitt Co. cctggcc.ccc. tcct c caaga gcaccitctgg gggcacagcg 42O 

gccCtgggct gcc tdgtcaa ggact acttic ccc.galaccgg tacggtgtc. gtggalactica 48O 
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ggcgc.cct ga C cagcggcgt gcacacct tc ccggctgtcc tacagtic ct c aggactictac 54 O 

t ccct cagca gcgtggtgac cqtgc cct Co agcagcttgg gCacccagac Cta catctgc 6OO 

aacgtgaatc acaagcc.cag caacaccalag gtgga caaga aagttgagcc caaatcttgt 660 

gaattic actic acacatgc cc accgtgcc.ca gCacctgaac toctgggggg accgt cagtic 72 O 

titcc tott co ccc caaaacc caaggacacic ct catgat ct c ccgg acccc tdagg to aca 78O 

tgcgtggtgg tacgtgag C cacgaagac cct gaggltda agttcaact g g tacgtggac 84 O 

ggcgtggagg to ataatgc Caaga caaag cc.gcgggagg agcagtacaa cagcacgtac 9 OO 

cgtgtggt ca gcgt.cct cac cqtcctgcac Caggactggc tigaatggcaa ggagtacaag 96.O 

tgcaaggit ct c caacaaag.c cct cocagcc cc catcgaga aaaccatct c caaagccaaa 1 O2O 

gggcagcc cc gagaac caca ggtgtacacc Ctgcc cc cat ccc.gggatga gctgacCaag 108 O 

alaccaggt ca gcctgacctg cctggtcaaa ggcttct atc C cagcgacat cqc.cgtggag 114 O 

tgggaga.gca atgggcagcc ggagaacaac tacaagacca cqc ct cocgit gctggactic C 12 OO 

gacggctic ct tct tcc tota cagcaa.gctic accgtggaca agagcaggtg gCaggagggg 126 O 

aacgt.cttct catgct cogt gatgcatgag gctctgcaca accactacac gcagaagagc 132O 

citct coct gt citcc.cgggaa a 1341 

<210s, SEQ ID NO 14 
&211s LENGTH: 447 
212. TYPE PRT 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: 3C4 heavy chain 

<4 OOs, SEQUENCE: 14 

Glu Val Glin Lieu. Glin Glu Ser Gly Pro Asp Lieu Val Llys Pro Ser Glin 
1. 5 1O 15 

Ser Leu Ser Lieu. Thr Cys Thr Val Thr Gly Phe Ser Ile Thr Ser Gly 
2O 25 3O 

Tyr Gly Trp His Trp Ile Arg Glin Phe Pro Gly Asn Lys Lieu. Glu Trp 
35 4 O 45 

Met Gly Tyr Ile Asn Tyr Asp Gly His Asn Asp Tyr Asn Pro Ser Lieu. 
SO 55 6 O 

Lys Ser Arg Ile Ser Ile Thr Glin Asp Thr Ser Lys Asn Glin Phe Phe 
65 70 7s 8O 

Lieu Gln Lieu. Asn Ser Val Thr Thr Glu Asp Thr Ala Thr Tyr Tyr Cys 
85 90 95 

Ala Ser Ser Tyr Asp Gly Lieu Phe Ala Tyr Trp Gly Glin Gly Thr Lieu. 
1OO 105 11 O 

Val Thr Val Ser Ala Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu 
115 12 O 125 

Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys 
13 O 135 14 O 

Lieu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser 
145 150 155 160 

Gly Ala Lieu. Thir Ser Gly Val His Thr Phe Pro Ala Val Lieu. Glin Ser 
1.65 17O 17s 

Ser Gly Lieu. Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser 
18O 185 19 O 
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Lieu. Gly Thr Glin Thr Tyr Ile Cys Asn Val Asn His Llys Pro Ser Asn 
195 2OO 2O5 

Thr Llys Val Asp Llys Llys Val Glu Pro Llys Ser Cys Glu Phe Thr His 
21 O 215 22O 

Thr Cys Pro Pro Cys Pro Ala Pro Glu Lieu. Leu Gly Gly Pro Ser Val 
225 23 O 235 24 O 

Phe Leu Phe Pro Pro Llys Pro Lys Asp Thr Lieu Met Ile Ser Arg Thr 
245 250 255 

Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro Glu 
26 O 265 27 O 

Val Llys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys 
27s 28O 285 

Thr Llys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser 
29 O 295 3 OO 

Val Lieu. Thr Val Lieu. His Glin Asp Trp Lieu. Asn Gly Lys Glu Tyr Lys 
3. OS 310 315 32O 

Cys Llys Val Ser Asn Lys Ala Lieu Pro Ala Pro Ile Glu Lys Thir Ile 
3.25 330 335 

Ser Lys Ala Lys Gly Glin Pro Arg Glu Pro Glin Val Tyr Thr Lieu Pro 
34 O 345 35. O 

Pro Ser Arg Asp Glu Lieu. Thir Lys Asn Glin Val Ser Lieu. Thir Cys Lieu. 
355 360 365 

Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser ASn 
37 O 375 38O 

Gly Glin Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Lieu. Asp Ser 
385 390 395 4 OO 

Asp Gly Ser Phe Phe Lieu. Tyr Ser Lys Lieu. Thr Val Asp Llys Ser Arg 
4 OS 41O 415 

Trp Glin Glin Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu 
42O 425 43 O 

His Asn His Tyr Thr Glin Lys Ser Leu Ser Leu Ser Pro Gly Lys 
435 44 O 445 

<210s, SEQ ID NO 15 
&211s LENGTH: 339 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: 3D3 light chain variable region 

<4 OOs, SEQUENCE: 15 

gacattgttga tigacccagtic ticcatcct co Ctggctgtgt caataggaca galagg to act 6 O 

atgaactgca agt ccagt ca gag ccttitta aatagtaact ttcaaaagaa citttittggcc 12 O 

tggtaccago agaaac cagg ccagt citcct aaactitctga tatactittgc atccact cqg 18O 

gaatctagta t coctdatcg citt cataggc agtggatctg gigacagattt cactic ttacc 24 O 

atcagcagtg to aggctga agacctggca gattact tct gtcagcaa.ca ttatagc act 3OO 

cc.gct cacgt toggtgctgg gaccalagctg gagctgaaa 339 

<210s, SEQ ID NO 16 
&211s LENGTH: 113 
212. TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 



US 2017/0174753 A1 Jun. 22, 2017 
75 

- Continued 

<223> OTHER INFORMATION: 3D3 light chain variable region 

<4 OOs, SEQUENCE: 16 

Asp Ile Val Met Thr Glin Ser Pro Ser Ser Leu Ala Val Ser Ile Gly 
1. 5 1O 15 

Glin Llys Val Thr Met Asn. Cys Llys Ser Ser Glin Ser Lieu. Lieu. Asn. Ser 
2O 25 3O 

Asn Phe Glin Lys Asn. Phe Lieu Ala Trp Tyr Glin Gln Llys Pro Gly Glin 
35 4 O 45 

Ser Pro Llys Lieu. Lieu. Ile Tyr Phe Ala Ser Thr Arg Glu Ser Ser Ile 
SO 55 6 O 

Pro Asp Arg Phe Ile Gly Ser Gly Ser Gly Thr Asp Phe Thr Lieu. Thr 
65 70 7s 8O 

Ile Ser Ser Val Glin Ala Glu Asp Lieu Ala Asp Tyr Phe Cys Glin Glin 
85 90 95 

His Tyr Ser Thr Pro Leu. Thir Phe Gly Ala Gly Thr Lys Lieu. Glu Lieu. 
1OO 105 11 O 

Lys 

<210s, SEQ ID NO 17 
&211s LENGTH: 339 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: 3D3 heavy chain variable region 

<4 OOs, SEQUENCE: 17 

gaggttcagc tigcagoagtic titagctgag Ctggtgaggc Ctggggctt C agtgacgctg 6 O 

t cctgcaagg Ctt cqggcta cat atttact gactatgaga tacactgggit galagcagact 12 O 

Cctgtgcatg gcctggaatggattggggitt attgatcctgaaactggtaa tactgcctt C 18O 

aatcagaagt tdaagggcaa ggccacactg actgcagaca tat cotc.ca.g. cacagcctac 24 O 

atggaactica gcagtttgac atctgaggac totg.ccgt.ct attactgtat giggittattot 3OO 

gattattggg gccaaggcac cactic toaca gtc. tcctica 339 

<210s, SEQ ID NO 18 
&211s LENGTH: 113 
212. TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: 3D3 heavy chain variable region 

<4 OOs, SEQUENCE: 18 

Glu Val Glin Lieu. Glin Glin Ser Val Ala Glu Lieu Val Arg Pro Gly Ala 
1. 5 1O 15 

Ser Val Thr Lieu Ser Cys Lys Ala Ser Gly Tyr Ile Phe Thr Asp Tyr 
2O 25 3O 

Glu Ile His Trp Val Lys Glin Thr Pro Val His Gly Lieu. Glu Trp Ile 
35 4 O 45 

Gly Val Ile Asp Pro Glu Thr Gly Asn Thr Ala Phe Asn Glin Llys Phe 
SO 55 6 O 

Lys Gly Lys Ala Thr Lieu. Thir Ala Asp Ile Ser Ser Ser Thir Ala Tyr 
65 70 7s 8O 

Met Glu Lieu Ser Ser Lieu. Thir Ser Glu Asp Ser Ala Val Tyr Tyr Cys 
85 90 95 
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Met Gly Tyr Ser Asp Tyr Trp Gly Glin Gly. Thir Thr Lieu. Thr Val Ser 

Ser 

<210s, SEQ I 
&211s LENGT 
212. TYPE : 

D NO 19 
H: 336 
DNA 

105 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATU RE: 
223s OTHER INFORMATION: 3G1 O Li 

<4 OOs, SEQUENCE: 19 

gatgttittga 

atct cittgta 

tatttgcaga 

tctggggit Co 

agcggagtgg 

citcacgttcg 

<210s, SEQ I 
&211s LENGT 
212. TYPE : 

tgacccaaac 

gat.cgagt ca 

alaccaggc.ca 

Cagacaggtt 

aggctgagga 

gtgctgggac 

D NO 2 O 
H: 112 
PRT 

tccacgct co 

gag ccttitta 

gcct c caaag 

Cagtggcagt 

tctgggagtt 

Caagctggag 

ght 

11 O 

chain variable region 

ctgtctgtca 

catagtaatg 

gtcct gatct 

ggat Caggga 

tattactgct 

ctgaaa 

<213> ORGANISM: Artificial Sequence 
& 22 O FEATU RE; 
223s OTHER INFORMATION: 3G1 O Li 

<4 OOs, SEQUENCE: 2O 

Asp Val Lieu. 
1. 

Asp Glin Ala 

Asn Gly Asn 
35 

Pro Llys Val 
SO 

Asp Arg Phe 
65 

Ser Gly Val 

Ser His Wall 

<210s, SEQ I 
&211s LENGT 

212. TYPE : 

Met Thr Gin. Thir Pro 
5 

Ser Ile Ser Cys Arg 

Thr Tyr Lieu. Glu Trp 
4 O 

Lieu. Ile Tyr Llys Val 
55 

Ser Gly Ser Gly Ser 
70 

Glu Ala Glu Asp Lieu. 
85 

Pro Leu. Thr Phe Gly 

D NO 21 
H: 345 

DNA 

ght 

Arg 

Ser 
25 

Ser 

Gly 

Gly 

Ala 
105 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATU RE: 

223 OTHER INFORMATION: 3G10 he 

<4 OOs, SEQUENCE: 21 

gagatc.ca.gc 

t cct gtaagg 

Catggaaaga 

alaccagaagt 

tgcagcagtic 

cittctggata 

gcc ttgagtg 

t caagggcaa. 

tggacctgag 

Cacct tcact 

gattggagat 

ggccacattg 

avy 

gtc.ttggaga 

gaaac accta 

acaaagttt c 

cagattt cac 

ttcaaggttc 

t caagcc to c 

tittagaatgg 

caa.ccgattit 

act caagat c 

acatgttcct 

chain variable region 

Ser 

Ser 

Luell 

Asn 

Thir 

Wall 
90 

Gly 

Luell 

Glin 

Glin 

Arg 

Asp 

Tyr 

Thir 

Ser Wal Ser 

Ser Lieu. Luell 
3O 

Llys Pro Gly 
45 

Phe Ser Gly 
6 O 

Phe Thir Lieu. 

Tyr Cys Phe 

Llys Lieu. Glu 
11 O 

Lieu. Gly 
15 

His Ser 

Gln Pro 

Wall Pro 

Lys Ile 
8O 

Gln Gly 
95 

Lieu Lys 

chain variable region 

ttggtgaagc 

gacaactaca 

attaatcCtt 

actgtag aca 

Ctggggctt C 

tgaactgggt 

actatgg tac 

agt cct c cc.g 

agtgaagata 

gaagcagagc 

tactacctac 

cacagcc tac 

6 O 

12 O 

18O 

24 O 

3OO 

336 

6 O 

12 O 

18O 

24 O 

Jun. 22, 2017 
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atggagct Co gcggcctgac atctgaggac totgcagt ct attactgtgc aagagatgac 3OO 

tggitttgatt attggggc.ca agggactctg gtcactgtct Ctgca 345 

<210s, SEQ ID NO 22 
&211s LENGTH: 115 
212. TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: 3G10 heavy chain variable region 

<4 OOs, SEQUENCE: 22 

Glu Ile Glin Lieu. Glin Glin Ser Gly Pro Glu Lieu Val Llys Pro Gly Ala 
1. 5 1O 15 

Ser Val Lys Ile Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asp Asn 
2O 25 3O 

Tyr Met Asn Trp Val Lys Glin Ser His Gly Lys Ser Lieu. Glu Trp Ile 
35 4 O 45 

Gly Asp Ile Asin Pro Tyr Tyr Gly Thr Thr Thr Tyr Asn Glin Llys Phe 
SO 55 6 O 

Lys Gly Lys Ala Thr Lieu. Thr Val Asp Llys Ser Ser Arg Thir Ala Tyr 
65 70 7s 8O 

Met Glu Lieu. Arg Gly Lieu. Thir Ser Glu Asp Ser Ala Val Tyr Tyr Cys 
85 90 95 

Ala Arg Asp Asp Trp Phe Asp Tyr Trp Gly Glin Gly Thr Lieu Val Thr 
1OO 105 11 O 

Wal Ser Ala 
115 

<210s, SEQ ID NO 23 
&211s LENGTH: 321 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: 3C4 light chain variable region 

<4 OOs, SEQUENCE: 23 

gacatcgitta tdt citcagtic ticcatct tcc atgitatgcat citc taggaga gagagt cact 6 O 

at cacttgca aggcgagt ca gga cattcat aactttittaa actggttcca gcaga aacca 12 O 

ggaaaatcto Caaaga ccct gat Ctttcgt gcaaacagat tdgtagatgg ggtcc catca 18O 

aggttcagtg gcagtggat.c tdggcaagat tatt Ctctica C catcagcag cctggagttt 24 O 

gaagatttgg gaattt attc ttgtctacag tatgatgaga titcc.gct cac gttcggtgct 3OO 

gggaccalagc tiggagctgag a 321 

<210s, SEQ ID NO 24 
&211s LENGTH: 107 
212. TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: 3C4 light chain variable region 

<4 OOs, SEQUENCE: 24 

Asp Ile Val Met Ser Glin Ser Pro Ser Ser Met Tyr Ala Ser Leu Gly 
1. 5 1O 15 

Glu Arg Val Thir Ile Thr Cys Lys Ala Ser Glin Asp Ile His Asn. Phe 
2O 25 3O 
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Lieu. Asn Trp 
35 

Phe Arg Ala 
SO 

Ser Gly Ser 
65 

Glu Asp Lieu. 

Thr Phe Gly 

<210s, SEQ I 
&211s LENGT 
212. TYPE : 

Phe Glin Gln Lys Pro 
4 O 

Asn Arg Lieu Val Asp 
55 

Gly Glin Asp Tyr Ser 
70 

Gly Ile Tyr Ser Cys 
85 

Ala Gly. Thir Lys Lieu. 

D NO 25 
H: 351 
DNA 

Gly 

Gly 

Luell 

Luell 

Glu 
105 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATU 
223 OTHER INFORMATION: 

RE: 

<4 OOs, SEQUENCE: 25 

gaggtgcago 

acctgcactg 

titt.ccaggaa 

alacc Catcto 

Ctgcagttga 

gacggctt at 

<210s, SEQ I 
&211s LENGT 
212. TYPE : 

ttcaggagtic 

t cactggctt 

acaaactgga 

tcaaaagt cq 

attctgtgac 

ttgct tactg 

D NO 26 
H: 117 
PRT 

aggacctgac 

CtcCatCaCC 

gtggatgggc 

aat Ctctato 

tactgaggac 

gggcCaaggg 

Wall 

Thir 

Glin 
90 

Luell 

Ser 

Pro 

Ile 

Tyr 

Arg 

Ctggtgaaac 

agtggittatg 

taCatalaact 

act caagaca 

acago cacat 

actctggtca 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATU 
223 OTHER INFORMATION: 

RE: 

<4 OOs, SEQUENCE: 26 

Glu Wall Glin 
1. 

Ser Lieu. Ser 

35 

Met Gly Tyr 
SO 

Llys Ser Arg 
65 

Lieu. Glin Lieu. 

Ala Ser Ser 

Wall. Thir Wall 
115 

<210s, SEQ I 
&211s LENGT 
212. TYPE : 

Lieu. Glin Glu Ser Gly 
5 

Lieu. Thir Cys Thr Val 

His Trp Ile Arg Glin 
4 O 

Ile Asn Tyr Asp Gly 
55 

Ile Ser Ile Thr Glin 
70 

Asn. Ser Wall. Thir Thr 
85 

Tyr Asp Gly Lieu. Phe 

Ser Ala 

D NO 27 

H: 17 
PRT 

Pro 

Thir 
25 

Phe 

His 

Asp 

Glu 

Ala 
105 

Asp 

Gly 

Pro 

Asn 

Thir 

Asp 
90 

Luell 

Phe 

Gly 

Asp 

Ser 
7s 

Thir 

Trp 

78 

- Continued 

Pro Llys Thr 
45 

Ser Arg Phe 
6 O 

Ser Ser Luell 

Asp Glu Ile 

cittct cagtic 

gctgg cactg 

acgatggtca 

catccaagaa 

attactgtgc 

Val Lys Pro 

Ser Ile Thr 
3O 

Asn Llys Lieu 
45 

Tyr Asn Pro 
6 O 

Lys Asn Glin 

Ala Thr Tyr 

Gly Glin Gly 
11 O 

Lieu. Ile 

Ser Gly 

Glu Phe 
8O 

Pro Leu 
95 

3C4 heavy chain variable region 

act t t cactic 

gat.ccggcag 

caatgacitac 

c cagttcttic 

aag cagttac 

a. 

3C4 heavy chain variable region 

Ser Glin 
15 

Ser Gly 

Glu Trp 

Ser Luell 

Phe Phe 
8O 

Tyr Cys 
95 

Thir Lieu. 

6 O 

12 O 

18O 

24 O 

3OO 

351 

Jun. 22, 2017 






































































































































































































