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. Buried
' . AZSifSaSg;le surface BSA by Total BSA

Residue  Residue area area . cha"l' by BSA / Type of

name number (ASA) (BSA)by 8% NOVO0710 ASA (%) interaction
heavy ( <AY)
A hain (A)
TYR 575 201.38 147.28 54.1 201.38 100.00 H-MC',
Hydrophobic
2
ASN 573 12875 116.17 4.34 12051 9360 SC-H-
MC

ASP 574 95.9 %+.31 0 X1.31 91.04 Salt bridge
LYS 543 5.5 0 7.3 7%.9: 54.24 H-SC
VAL 577 93.73 21.59 52.36 73.95 78.90
PRO 529 133.4 0 72.75 72.75 54.54
SER 526 5842 0 46.58 46.58 79.73
SER 524 4031 17.45 22.86 4031 100.00 H-SC
GLN 522 108.66 29.79 0 29.79 27.42
SER 571 28.68 0.34 24.21 24.55 85.60
PRO 576 83.: 1 2436 0 24 36 29.28 H-MC
ASP 541 33.T 0 22.. 22.. 66.93 H-SC
GLY 520 74.53 r I8 0 r IX 23.05
VAL 569 26.11 0 1¢.9 1€.9 64.73
SEk 579 §:.%) 0 B.6 8.6 16.41
GLN 578 e s 13.18 0 13.71x 11.28
HiS 521 $4.59 i0.25 0 i0.25 .12
LEU 527 410] 0 10.07 10.07 24.55
ASP 572 18.64 651 0 651 34.92 Salt bridge
PHE 525 9.03 0 5.15 5.15 57.03
PHE 523 15.28 031 0 0.31 2.03

1Hydrogerl bond by main-chain atoms; ZHydmgen bond by side-chain atoms

Example 8: ELISA assay to validate co-crystal structure and determine binding of anti-CDH6

antibodies to wild-type and mutant CDHG6 proteins.

[00415] Analysis of the CDH6 protein/NOV07 10 or /NOVO07 12 crystal structures highlighted
several amino acid residues (AsnS573, Asp574 and TyrS575) with high buried surface values, suggesting:
they might be important for mediating the interaction of the antibodies with the CDH6 protein. We
produced recombinant mutant CDH6 protein, replacing these residues by alanine (Table 11, SEQ ID
NOs. 539, 540 and 541) and performed ELISA. 96-well Maxisorp plates (Nunc) were coated
overnight at 4 °C with 1ug/ml, 100ul/well of the appropriate recombinant human protein (CDH6 wt,
CDH6-N573 A, CDH6-DS74A or CDH6-YS75A). All wells were then washed three times with PBS/
0.1% Tween-20, blocked for one hour with PBS/ 1% BSA/ 0.1% Tween-20 and washed three times
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with PBS/ 0.1% Tween-20. A serial dilution of anti-CDH6 antibodies was added to the relevant wells
(100 nM starting concentration; 5-fold serial dilution) and plates were incubated at room temperature
for two hours. Plates were washed three times with PBS/ 0.1% Tween-20 prior to the addition of a
goat anti-human peroxidase linked detection antibody (Pierce, #3 1412, Thermo, Rockford, IL). diluted
1/10000 in PBS/ 1% BSA/ 0.1% Tween-20. Plates were incubated at room temperature for one hour
before washing three times with PBS/ 0.1% Tween-20. 100 pi TMB (3,3, 5,5 tetramethyl benzidine)
substrate solution (BioFx) was added to all wells for 6 minutes before stopping the reaction with 50 pi
2.5% H2S04. The extent of CDH6 antibody binding to each recombinant protein was determined by
measuring the OD450 using a SpectraMax plate reader (Molecular Devices). Dose response curves
were analzyed using Graphpad Prism.

[00416] As shown in Figure 7, the D574 A mutation abrogated binding of both NOV07 10 and
NOV712, confirming this residue is an essential component of a shared epitope of the two antibodies.
Interestingly, the NS73A mutant retains binding to NOV712 but not NOV0710, whereas the Y575A
mutant retains binding to NOV0710 but not NOV0712. Of note, neither of these mutations impacted
binding of the anti-CDH6 antibody NOV0720, which binds a distinct epitope (NOV0720 is the non-
germlined version of NOV1 132 in Figure 2) - indicating the mutants did not alter overall architecture
of the proteins. These data further validate the co-crystal structures and confirm that the two antibodies

feature overlapping, yet distinct epitopes.

Example 9: Preparation of antibody drug conjugates

Preparation  DM4 Conjugates by One-Step Process

[00417] An anti-CDH6 antibody, for example NOV7012, at a concentration of about 10.0
mg/mL, was mixed with DM4 (6.8-fold molar excess relative to the amount of antibody) and then with
sulfo-SPDB (about 5.2-fold excess relative to the amount of antibody). The reaction was performed at
20° C in 20 niM EPPS [4-(2-Hydroxyethyl)-1-piperazinepropanesulfonic  acid] buffer (pH 8.1)
containing 10% DMA for approximately 16 hours. The reaction was quenched by adding 1 M acetic
acid to adjust the pH to 5.0. After pH adjustment, the reaction mixture was filtered through a multi~
layer (0.45/0.22 um) PVDF filter and purified and diafiltered into a 10 niM succinate buffer (pH 4.5)
using Tangential Flow Filtration. An example of the instrument parameters for the Tangential Flow

Filtration are listed in Table 14 below.

Table 14

Instrument parameters for the Tangential Flow Filtration

TFF Parameter TFF Set Point

Bulk Concentration (Cb - g/L) 20
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TMP (psi) 12-18
Feed Flow rate (LMH) 324
Membrane Load (g/m2) 50-150
Diavolumes 16
Diafiltration Buffer 20 mM Succinate, pH 4.5
Temperature (°C) room temperature (20 - 25)
[00418] Conjugates obtained from the process described above were analyzed by: UV

spectroscopy for cytotoxic agent loading (Maytansinoid to Antibody Ratio, MAR); SEC-HPLC for
determination of conjugate monomer; and reverse-phase HPLC or hydrophobic shielded phase
(Hisep)-HPLC for free maytansinoid percentage.

Preparation ofADCs with the SPDB or sulfo-SPDB linker and DM4 cytotoxic agent

[00419] Anti-CDH6 antibodies, for example, antibody NOV07 12, were combined with DM4
(6.8 and 10.2-fold molar excess) in 50 mM EPPS buffer (pH 8.1) containing -10 % DMA at 25 °C. To
this mixture was added N-succinimidyl 4-(2-pyridyldithio)butanoate (SPDB, 4.0 and 6.0-fold molar
excess, respectively) such that the final antibody concentration was 4 mg/mL and the final DMA
content was 10%. The reaction was allowed to proceed for -16 hours at 25 °C in 50 EPPS buffer (pH
8.1). The conjugation reaction mixture was purified using a SEPHADEX™ G25 column equilibrated
and eluted with 10 mM succinate, 250 mM glycine, 0.5% sucrose, 0.01% Tween 20, pH 5.5. Similar
procedures were used to generate anti-CDH6-sulfo-SPDB-DM4 conjugates

[00420] Either of the above methods is useful in the conjugation of antibodies with SPDB-
DM4 or sulfo-SPDB-DM4. Table 15 below provides an example of CDH6 ADCs.

Table 15

Properties  DM4-conjugated antibodies

Ab MAR Monomer % Yield (%) Free DM (%)
NOV0709 3.8 97 84 1.6
NOV0691 3.6 96 97 15
NOV0690 32 97 74 4.0
NOV0689 33 99 96 2.0
NOV0670 3.1 98 100 15
NOV0720 33 99 78 2.0
NOV0712 32 99 78 3.1
NOV0674 32 99 78 2.6
NOV0719 3.8 98 79 1.9
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Preparation  SMCC-DM1 Conjugates by in situ Process

[00421] The anti-CDH6 antibodies can also be conjugated with SMCC-DM1 using an in situ
process according to the following procedures. CDH6 antibodies were conjugated to DM1 using the
sulfosuccinimidyl 4-(N-maleimido methyl) cyclohexane-l-carboxylate (sulfo-SMCC) linker. Stock
solutions of DM1 and sulfo-SMCC heterobifunctional linker were prepared in DMA. Sulfo-SMCC
and DM1 thiol were mixed together to react for 10 minutes at 25'C in DMA containing 40% v/v of
aqueous 50 mM succinate buffer, 2 mM EDTA, pH 5.0, at the ratio of DM1 to linker of 1.3:1 mole
equivalent and a final concentration of DM1 of 1.95 mM. The antibody was then reacted with an
aliquot of the above in situ generated SMCC-DM1 so that the final conjugation conditions included
2.5 mg/mL of Ab in 50 mM EPPS, pH 8.0, 10% DMA (v/v) and a molar ratio of SMCC:Ab around
6.5. After approximately 18 hours at 25°C, the conjugation reaction mixture was purified using a
SEPHADEX® G25 column equilibrated with 10 mM succinate, 250 mM glycine, 0.5% sucrose,
0.01% Tween 20, pH 5.5.

Example 10: Validation of anti-CDH6 antibody and ADC binding in a panel of CHO cell lines

expressing CDH6 from human, cynomolgus, rat or mouse origins.

[00422] To validate unconjugated anti-CDH6 antibody and anti-CDH6-ADC binding to cells
featuring expression of CDH6 from different species, FACS (Fluorescence Activated Cell sorting)
analysis was performed on on CHO cells engineered to express CDH6 from human, cynomolgus, rat
and mouse origins. The generation of the CHO cell lines featuring CDH6 expression is described in

Example 1; FACS methods are described in Example 3.

[00423] As shown in Figure 8, non-conjugated CDH6 antibody NOVO0712 features comparable
cellular binding to CDH6 from human, cynomolgus, rat and mouse origin. The NOV(712-sulfo-
SPDB-DM4 antibody drug conjugate features a comparable binding profile to non-conjugated
NOVO0712. This result indicates that the addition of a linker and payload does not interfere with

binding affinity or specificity of anti-CDH6 antibodies.

Example 11: Assessment of CDHG6 expression and cellular binding of CDH6-targeting antibodies

andADCs _in a panel of ovarian cancer cell lines.

[00424] In preparation for evaluation of cellular activity of CDH6-targeting ADCs, the CDH6
cell surface expression levels were assessed in a panel of ovarian cancer cell lines by FACS.
Specifically, a cell suspension was prepared by treating cells in culture with Accutase® Cell
Dissociation Reagent (Gibco, #A1 110501 Grand Island, NY) according to the manufacturer's
instructions followed by washing the cells in FACS buffer (RPMI/1%BSA, Gibco, Grand Island, NY).
Cells were resuspended in FACS buffer at 1x10 © cells/ml and aliquoted into a 96-well round bottom
plate at 100 pi/well (Corning #CLS3360 Tewksbury, MA). Primary antibodies (anti-CDH6-PE (R&D
Systems, #FAB2715P Minneapolis, MN) and control mouse IgGl PE conjugate (R&D Systems,
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#ICOO2P Minneapolis, MN) were diluted in FACS buffer at 5 pg/ml. Following three washes in 20011
cold FACS buffer, cells were analyzed on a BD FACS Canto II ® (BD Biosciences, San Jose, CA).

Geomean of signal per sample was determined using FlowJo ® software.

[00425] OVCAR3 endogenously express high levels of CDH6. To generate an isogenic cell
line with suppressed CDH6 expression, OVCAR3 were transduced with a lentiviral vector delivering a
shRNA targeting CDHG6 according to the manufacturer's instructions (Mission shRNA bacterial
glycerol stock, #TRCN0O0000541 17, Sigma, St. Louis, MO). OVCARS cells do not express CDH6
endogenously. To generate an isogenic cell line featuring CDH6 expression, OVCARS cells were
transduced with a lentiviral construct driving expression of a human CDH6 cDNA. Specifically, the
c¢DNA for CDH6 was purchased from Genecopoeia (#22028, Genecopoeia, Rockville, MA) and
cloned into pLenti6.3 using Gateway® cloning according to the manufacturer's instructions

(Invitrogen, Carlsbad, CA).

[00426] FACS analysis confirmed high levels of endogenous CDH6 expression in wild-type
OVCAR3 and suppression of CDH6 in the OVCAR3 shRNACDHS6 cell line. OVCARS cells were
confirmed to be CDH6-negative, while high levels of exogenous expression of CDH6 were observed

in the OVCARS engineered CDH6+ cells (Figure 9).

[00427] FACS analysis further confirmed specific cellular binding of generated CDH6-
targeting antibodies and ADCs. As shown in Figure 10, a non-conjugated CDH6 antibody (NOV(0712)
features CDH6-specific binding pattern comparable to that of a sulfo-SPDB-DM4 conjugate using the
same antibody and the sulfo-SPDB-DM4 linker/payload. A non-binding unconjugated IgG or ADC
was included as control and found not to result in cell binding as expected. Again, indicating that the

addition of a linker and payload does not interfere with affinity or specificity of anti-CDH6 antibodies.

Example 12: In vitro cellular actiyity of CDH6-targeting ADCs

[00428] In vitro cellular activity of SMCC-DM1 conjugates of a selection of anti-CDH6
antibodies was determined on a panel of cell lines comprising OVCAR3 (ovarian serous carcinoma,
cultured in RPMI + 20% FCS), JHOS4 (1:1F12:DMEM+10%FBS), KNS42 (EMEM+10%FBS),
NCIH661 (RPMI+10%FBS), SNU8 (RPMI+10%FBS) and OVCARS (RPMI+10%FBS). The
OVCAR3 and NCIH661 cell lines were obtained from ATCC (#HTB-161 and #HTB-183, ATCC
Manassas, VA). JHOS4 were obtained from RIKEN (#RCB 1678, RIKEN Cell Bank, RIKEN,
Tsukuba, Japan). KNS42 were obtained from the Health Science Research Resources Bank HSRRB
(#IFO50356, HSRRB, Osaka, Japan). SNU8 were obtained from the Korean Cell Line Bank KCLB
(#00008, KCLB, Seoul, Korea). OVCARS were obtained from the NCI/DCTD Tumor/Cell Line
Repository (NCI, Frederick, MA).

[00429] Cells in culture were counted and diluted in medium to a concentration of 1x105

cells/ml. 1000 cells/well were transferred to 384-well plates (Corning Costar#3707, Corning,
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Tewksbury, MA). The ADC stock solution was prepared in 1.4ml Matrix tubes (Thermo, # 3790,
Rockford, IL). A 10-point, 1:3 serial dilution was prepared in a 384-well deep-well plate (Brandtech
Scientific Inc #701355, Essex, CT ) and 25 pi were transferred per assay plate (triplicates) to yield a
highest starting concentration of the ADC of 33nM. For controls, wells with cells only (=100%
viability control) and cells incubated with an SMCC-DM1 conjugated non-targeting antibody (to
check for non-target driven activity) were prepared. Plates were incubated for 120 h at 37°C and 5%
C02. Cellular activity of the primary antibody/Fab-DMI1 complexes was determined using CellTiter-
Glo® reagent (Promega #G7571, Madison, WI) according to the manufacturer's instructions. Viability
was normalized to the cells only control and data were plotted using Tibco Spotfire (Tibco Software
Inc, Palo Alto, CA)

[00430] A subset of CDH6-targeting ADCs is able to inhibit proliferation of CDH6-positive
cells at concentrations (1.22 nM) that are inactive on cells that lack CDH6 expression (OVCARS),
indicating target-dependent in vitro cellular activity of the CDH6-ADC (Table 16).

Table 16

Invitro cellular activity f anti-CDH6 SMCC-DM1 conjugates. Table shows percent inhibition at

1.22nMADC.
Antibody | OVCAR3 JHOS4 KNS42 | NCIH661 SNUS | OVCARS
NOV0670 -29.97 -27.88 -18.63 5.14 -15.57 -23.77
NOV0672 -16.25 -22.96 -12.26 -6.14 -10.94 -16.16
NOV0674 -10.29 -11.94 -6.82 3.9 -1.42 -8.97
NOV0682 61.75 33.92 23.75 16.44 10.83 -2.17
NOV0685 -20.65 -14.67 -14.65 2.08 -0.1 -11.51
NOV0689 7.21 3.63 -3.11 -0.53 10.27 -7.29
NOV0690 84.8 50.97 56.81 14.55 18.39 -15.8
NOV0691 -1.5 -14.37 -9.23 -10.47 -2.56 -10.48
NOV0692 88.01 62.3 57.32 14.77 15.66 -10.83
NOV0693 85.73 58.08 15.17 25.87 35.56 -7.07
NOV0695 89 66.94 66.31 18.69 21.56 -7.04
NOV0699 n/a n/a n/a n/a n/a n/a
NOV0705 68.57 40.35 -13.35 -3.15 64 -22.58
NOV0709 46.88 45 -4.2 591 1.7 -8.34
NOV0710 90.84 69.01 56.98 38.7 42.4 6.53
NOV0712 87.62 67.56 56.82 3246 31.35 1.68
NOV0713 -3.55 -6.22 -17.26 -9.74 7.79 -0.08
NOV0718 -3.8 -5.03 35 2.51 3.35 6.64
NOV0719 76.05 27.25 40.97 -9.87 3.18 -2
NOV0720 80.72 43.52 56.97 1.94 3.56 -3.9
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Example 13: In vitro cellular activity of anti-CDH6 ADCs as SMCC-DM1 and SPDB-DM4

conjugates on ovarian cancer cell lines

[00431] In vitro cellular activity of anti-CDH6 ADCs as SMCC-DM1 and SPDB-DM4
conjugates was evaluated on a panel of ovarian cancer cell lines (Figure 11 and Table 17). To assess
target-dependent and specific activity of the anti-CDH6 ADCs, isogenic cell line pairs were generated

for the OVCAR3 and OVCARS cell lines as described in Example 11.

[00432] CDH6-targeting ADCs in both SMCC-DM 1 and SPDB-DM4 formats exhibited target
and dose-dependent cellular activity as indicated by inhibition of proliferation in CDH6 expressing
cell lines compared to the non-expressing isogenic cell line pair and isotype control ADCs (Figure 11

and Table 17). The cellular activity assay was performed and analyzed as disclosed in Example 12.

Table 17

In vitro cellular activity ¢ anti-CDH6 ADCs as SMCC-DM1 and SPDB-DM4 conjugates on ovarian

cancer cell lines.

Compound | Linker/ OVCAR3 OVCAR3 OVCARS OVCARS
Payload shRNA_CDH6 (engineered
CDHo6+)
IP Amax | IP Amax | IP Amax | IP Amax
[nM] | (%) | [nM] (%) |ImM] | (%) |[nM] | (%)
me-DM1 free 0.002 90 0.002 89 0.104 | 85 0.087 84
payload
higG SMCC- [29.993 |91 18.468 | 92 33 n/a 33 n/a
DM1
higG SPDB- 3.966 91 2.168 91 17.79 {79 32.728 | 83
DM4
NOV0710 | SMCC- | 1.034 101 18.52 93 33 5 0.102 94
DM1
NOV0710 | SPDB- | 0.01 88 7.543 91 33 n/a 0.018 85
DM4
NOV0712 | SMCC- | 0.065 88 11.249 | 94 33 na 0.015 95
DM1
NOV0712 | SPDB- | 0.008 88 3.785 90 33 n/a 0.012 84
DM4

Example 14: In vitro cellular activity of CDH6-targeting antibodies or control IgG in_either non-

conjugated form or as sulfo-SPDB-DM4 antibody drug conjugate.

[00433] Cellular activity of the CDH6 antibody NOV07 12 as either non-conjugated IgG or

sulfo-SPDB-DM4 conjugate was assessed in a panel of ovarian cancer cell lines (see Example 11). A
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non-targeting isotype control antibody in either non-conjugated form or as sulfo-SPDB-DM4
conjugate was further included. As shown in Figure 12, the CDH6-targeting antibody drug conjugate
NOVO0712-sulfo-SPDB-DM4 exhibited target and dose-dependent cellular activity as indicated by
inhibition of proliferation in CDH6 expressing cell lines (OVCAR3 and OVCARS-CDH6+) compared
to the non-expressing cell line (OVCARS). No cellular activity was observed with non-conjugated
NOVO0712 antibody or a non-targeting IgG control. Marginal activity at concentrations understood to
result in non-specific cytotoxicity were seen with a control IgG-sulfo-SPDB-DM4 conjugate.The

cellular activity assay was performed and analyzed as disclosed in Example 9.

Example 15: In vivo efficacy of anti-CDHG6 antibodies as SMCC-DM1 conjugates in a xenograft

mouse model of ovarian cancer.

[00434] The anti-tumor activity of a selection of anti-CDH6 ADCs were evaluated in the
OVCAR-3 ovarian xenograft model. Female NOD-scid-gamma mice were implanted subcutaneously
on the right flank with 10x10® OVCAR-3 cells containing 50% Matrigel™ (BD Biosciences) in
phosphate buffer solution (PBS). The total injection volume containing cells in suspension was 200 pi.
Mice were enrolled in the study 29 days post implantation with average tumor volume of 165 mm?>.
After being randomly assigned to one of seven groups (n = 4/group), mice were administered a single
1.v. dose of PBS (10 ml/kg), a non-target isotype control hlgGl-SMCC-DMI (10 mg/kg), or one of
five anti-CDH6-SMCC-DMI (10 mg/kg). Tumor volumes and body weights were measured twice
weekly. Each anti-CDH6-SMCC-DM1 ADC elicited an inhibitory effect upon tumor growth following

a single dose of 10mg/kg, when compared to control arms (Figure 13).

[00435] The anti-tumor activity of a second selection of anti-CDH6 ADCs were evaluated in
the OVCAR-3 ovarian xenograft model. Female NOD-scid-gamma mice were implanted
subcutaneously on the right flank with 10x10® OVCAR-3 cells containing 50% Matrigel™ (BD
Biosciences, San Jose, CA) in PBS. The total injection volume containing cells in suspension was 200
wi. Mice were enrolled in the study 35 days post implantation with average tumor volume of 166 mm3.
After being randomly assigned to one of seven groups (n = 4/group), mice were administered a single
i.v. dose of PBS (10 ml/kg), a non-target isotype control hlgGl-SMCC-DMI (10 mg/kg), or one of
five anti-CDH6-SMCC-DMI (10 mg/kg) plus NOV0712-SMCC-DM1 which had been dosed in the
previous OVCAR3 triage. Tumor volumes and body weights were measured twice weekly. None of
the mice showed a decrease in body weight, indicating that the ADC was well tolerated (data not
shown). Of the five anti-CDH6-SMCC-DMI, only NOV0690 elicited a response comparable to that of
NOV0712-SMCC-DM1 (Figure 14).
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Example 16: In vivo efficacy of anti-CDHG6 antibodies as SPDB-DM4 conjugates in a xenograft

mouse model of ovarian cancer

[00436] The anti-tumor activity of a selection of anti-CDH6 ADCs were evaluated in the
OVCAR-3 ovarian xenograft model. Female NOD-scid-gamma mice were implanted subcutaneously
on the right flank with 10x106 OVCAR-3 cells containing 50% Matrigel™ (BD Biosciences, San Jose,
CA) in PBS. The total injection volume containing cells in suspension was 200 ui. Mice were enrolled
in the study 2 1 days post implantation with average tumor volume of 174 mm3. After being randomly
assigned to one of nine groups (n = 5/group), mice were administered a single i.v. dose of PBS, (10
ml/kg), a non-target isotype control higGl-SPDB-DM4 (5 mg/kg), a non-target isotype control hlgGl-
SMCC-DM1 (5 mg/kg), NOVO712-SMCC-DM1 (5 mg/kg), or one of seven anti-CDH6-SPDB-DM4
(5 mg/kg). Tumor volumes and body weights were measured 1-2 times weekly. None of the mice
showed a decrease in body weight, indicating that the ADC was well tolerated at this dosage (data not
shown). Of all the anti-CDH6-SPDB-DM4 agents, NOV0712-SPDB-DM4 elicited the greatest anti-
tumor effect with regression 70 days post dose. NOV0710-SPDB-DM4 was the second most active
anti-CDH6-SPDB-DM4  in this study (Figure 15).

Example 17: In vivo efficacy of anti-CDHG6 antibodies asSMCC-DMI or SPDB-DM4 conjugates in

axenograft mouse model of ovarian cancer

[00437] The anti-tumor activity of a selection of anti-CDH6 ADC NOVO07 12 in different
linker-payload formats were evaluated in the OVCAR-3 ovarian xenograft model. Female NOD-scid-
gamma mice were implanted subcutaneously on the right flank with 10x106 OVCAR-3 cells
containing 50% Matrigel™ (BD Biosciences, San Jose, CA) in PBS. The total injection volume
containing cells in suspension was 200 pi. Mice were enrolled in the study 21 days post implantation
with average tumor volume of 174 mm3. After being randomly assigned to one of five groups (n =
5/group), mice were administered a single i.v. dose of PBS, (10 ml/kg), a non-target isotype control
hIgGIl-SPDB-DM4 (5 mg/kg), a non-target isotype control hlgGl- SMCC-DMI (5 mg/kg), NOVO0712-
SMCC-DM1 (5 mg/kg), or NOV0712-SPDB-DM4 (5 mg/kg).Tumor volumes and body weights were
measured 1-2 times weekly. None of the mice showed a decrease in body weight (data not shown).
Both L/P formats of NOV07 12 elicited an antitumor effect, but the SPDB-DM4 format was much
more potent leading to a durable regression for over 70 days post dose (Figure 16). Pharmacokinetic

sampling indicates the two agents have similar PK profiles (data not shown).

Example 18: In vivo efficacy of anti-CDH6 ADCs with different linker/payload formats in a patient-

derived primary tumor xenograft mouse model of ovarian cancer

[00438] The anti-tumor activity of different linker payload formats of the anti-CDH6 ADC

NOVO0712 were evaluated in CDH6 expressing primary (patient derived) ovarian tumors xenografted
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into mice. Human primary xenograft models were established by direct implantation of primary
human tumor tissue subcutaneously into nu/nu nude mice. The resulting xenografts were serially
passaged between 4 and 10 times prior to use in this study. Athymic nude mice were implanted with
fragments of tumor approximately 27 mm? in size, subcutaneously on the right flank. Mice were
enrolled in the study 48 days post implant with a mean tumor volume of 178 mm?. After being
randomized into one of eight groups (n = 5/group) Mice were administered a single i.v. dose every 14
days (Q14D), of PBS (10 ml/kg) , a non-target isotype control hlgGl linker payload format (-SMCC-
DMI, -SPDB-DM4, -sulfo-SPDB-DM4), a NOV0712 linker payload format (-SMCC-DM1, -SPDB-
DM4, -sulfo-SPDB-DM4) or NOV(712 as a naked antibody. All groups were dosed at 5 mg/kg.
Tumor volumes and bodyweights were measured 1-2 times weekly. None of the mice showed a
decrease in body weight (data not shown). NOV0712 as a naked antibody had no inhibitory effect
upon tumor growth. NOV(0712-SMCC-DM1 treatment did not result in regression in this model. Each
cleavable format of NOV(0712 resulted in regressions. NOV0712-sulfo-SPDB-DM4 at Smg/kg Q14D
(single dose every 14 days) was the most potent treatment arm with durable tumor regression lasting

over 150 days post first dose (Figure 17).

Example 19: In vivo efficacy of anti-CDH6 ADCs with different linker/yayload formats in a

xenograft mouse model of ovarian cancer

[00439] The anti-tumor activity of a selection of anti-CDH6 ADCs were evaluated in the
OVCAR-3 ovarian xenograft model. Female NOD-scid-gamma mice were implanted subcutaneously
on the right flank with 10x10® OVCAR-3 cells containing 50% Matrigel™ (BD Biosciences, San Jose
CA) in PBS. The total injection volume containing cells in suspension was 200 pi. Mice were enrolled
in the study 20 days post implantation with average tumor volume of 172 mm3. After being
randomized into one of eight groups (n = 5/group) mice were administered a single i.v. dose of PBS
(10 ml/kg), a non-target isotype control higGl-SPDB-DM4 (5 mg/kg), a non-target isotype control
hlgGl-sulfo-SPDB-DM4 (5 mg/kg), NOV0712-SPDB-DM4 (1.25, 2.5 and 5 mg/kg), or NOV0712-
sulfo-SPDB-DM4 (1.25, 2.5 and 5 mg/kg). Tumor volumes and bodyweights were measured 1-2 times
weekly throughout the duration of the study. None of the mice showed a decrease in body weight,
indicating that the ADC was well tolerated (data not shown). NOVO7 12-sulfo-SPDB-DM4 was more
efficacious than NOVQ712-SPDB at both the 2.5 mg/kg and 5 mg/kg dose levels. A single 2.5 mg/kg
dose of NOV07 12-sulfo-SPDB-DM4 lead to regression. A single 5 mg/kg dose of each format led to
regression, but the effect of the sulfo-SPDB-DM4 dose outlasted that of the -SPDB-DM4 dose.
Overall these data show the sulfo-SPDB-DM4 format is the most active format for targeting CDH6

using ADCs out of the panel assessed (Figure 18).
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Example 20: In vivo efficacy of anti-CDH6 ADCs with different linker/payload formats in a

yatient-derived primary tumor xenograft mouse model of ovarian cancer

[00440] The anti-tumor activity of different linker payload formats of the anti-CDH6 ADC
NOVO0712 were evaluated in CDH6 expressing primary (patient derived) ovarian tumors xenografted
into mice. Human primary xenograft models were established by direct implantation of primary
human tumor tissue subcutaneously into nu/nu nude mice. The resulting xenografts were serially
passaged between 4 and 10 times prior to use in this study. Athymic nude mice were implanted with
fragments of tumor approximately 27 mm? in size, subcutanecously on the right flank. Due to the
variable latencies in the growth kinetics of the primary tumors, mice were entered into the study in a
rolling fashion. Tumors were assigned to a group when upon reaching an appropriate volume, between
147 mm3 and 244 mm?3 (the mean size at enrollment was 180 mm3). The first 5 mice were assigned to
groups 1 through 5, the next 5 mice were assigned to groups 5 through 1, and so on until 5 groups
(n=5/group) were filled. Upon enrollment each mouse was administered with an i.v. dose every 2
weeks (Q14D), of PBS(10 ml/kg), a non-target isotype control hlgGl-SMCC-DMI (5 mg/kg),
NOV0712-SMCC-DM1 (5 mg/kg), non-target isotype control hlgGl-sulfo-SPDB-DM4 (2.5 mg/kg)
or NOV(0712-sulfo-SPDB-DM4 (2.5 mg/kg). Tumor volumes and body weights were measured twice
weekly. None of the mice showed a decrease in body weight, indicating that the ADC was well
tolerated (data not shown). NOV(0712-SMCC-DM1 5mg/kg Q14D is able to reduce tumor growth in
this model. NOV0712-sulfo-SPDB-DM4 2.5mg/kg Q14D is efficacious in halting tumor growth in
this model for 42 days (Figure 19).

Example 21: In vivo efficacy of an anti-CDH6ADC in a panel of yatient-derived primary tumor

xenograft mouse models of ovarian cancer.

[00441] The anti-tumor activity of an anti-CDH6 ADC (NOV07 12-sulfo-SPDB-DM4) was
assessed in a panel of 28 ovarian primary tumor xenograft (PTX) models in a IxIx] design (1IPTX x
1 animal x 1treatment). Human primary xenograft models were established by direct implantation of
primary human tumor tissue subcutaneously into nu/nu nude mice. The resulting xenografts were
serially passaged between 4 and 10 times prior to use in this study. Female nude mice were implanted
subcutaneously in the axillary region, with a 3 x 3 x 3 mm tumor fragment using a 12 gauge trocar.
Once a tumor measured 200-250 mm? the mouse was enrolled into the study and treatment started.
Upon enrollment each mouse was administered with an i.v. dose every 2 weeks (Q14D), of NOV07 12-
sulfo-SPDB-DM4 (5 mg/kg). None of the mice showed a decrease in body weight, indicating that the
ADC was well tolerated (data not shown). Tumor volumes and bodyweights were measured twice
weekly. For visualization of anti-tumor activity, the percent tumor volume change over time was
plotted using Tibco Spotfire (Tibco Software, Palo Alto, CA).

[00442] CDH6 expression in the PTX samples was assessed using immunohistochemistry

(IHC) on samples from untreated PTX tumors. Specifically, at sacrifice, tumors were immediately
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excised, collected into histology cassettes and fixed in 10% buffered formalin for 24hours. Cassettes
were then transferred into 70% EtOH and processed and embedded in paraffin using routine
histological procedures. Experimental FFPE blocks were cut at 3.5pum as whole sections on slides. A
rabbit polyclonal anti human CDH6 antibody obtained from Sigma-Aldrich (Cat # HPA007047,
Sigma Aldrich, St. Louis, MO) and used as the primary immunohistochemistry (IHC) antibody. The
antibody was detected using Ventana Biotin-free DAB Detection Systems on the Ventana
DISCOVERY XT Biomarker Platform (Tuscon, AZ).

[00443] The optimized protocol included standard exposure to Ventana Cell Conditioning # 1
antigen retrieval reagent (Cat # 950-124). The primary antibody was diluted to a concentration of
1:200 in DAKO Cytomation Antibody Diluent (Cat # S0809), applied in 100 pi volume and incubated
for 60 minutes at 37°C. Subsequently incubation with Ventana OmniMap prediluted HRP -conjugated
anti-rabbit secondary antibody (Cat #760-43 11) was performed for 4 minutes. The secondary
antibody was then detected using the ChromoMap DAB kit (Cat # 760-159) and slides were
counterstained for 4 minutes with Ventana Hematoxylin (Cat # 760-2021), followed by Ventana
Bluing Reagent (Cat # 760-2037) for 4 minutes. Slides were dehydrated in increasing concentrations
of ethanol (95-100%), then in xylenes, followed by coverslipping. Coverslipped slides were evaluated
by light microscopy and scanned by Leica/Aperio ScanScope slide scanner (Vista, CA). Scanned
images of the stained slides were launched in Indica Labs HALO (Corrales, NM) opening from
integrated Leica eSlide Manager/Aperio Spectrum (Vista, CA). Digital images were viewed, annotated
and analyzed using Area Quantification Algorithm (Area Quantification v1.O) either with Classifier
Module (CDH6 Loose Tumor 2, CDH6 Neg Tumor 2 & CDH6 Tumor & CDH6 tumor2) for tumor
detection or without Classifier Module. Image analysis algorithms were used to detect any intensity.
[00444] As illustrated in Figure 20, efficacy of anti-CDH6 ADC was observed in the PTX
models, particularly amongst tumor models featuring greater than twenty percent CDH6 positive
tumor area by IHC. Of special note, 11/28 (39%) of the PTX models responded with complete tumor

regression lasting in excess of 150 days.

Example 22: In vivo efficacy of an anti-CDH6 ADC dosed either at 2.5 ms/ks Lv. . 014D or 5

mg/kg Lv. 014D in a patient-derived primary tumor xenograft mouse model of renal cancer.

[00445] The anti-tumor activity of an anti-CDH6 ADC (NOV0712-sulfo-SPDB-DM4, dosed
either at Smg/kg Q14D or 2.5 mg/kg, Q14D) was assessed in a renal primary tumor xenograft (PTX)
model. Human primary xenograft models were established by direct implantation of primary human
tumor tissue subcutaneously into nu/nu nude mice. The resulting xenografts were serially passaged
between 4 and 10 times prior to use in this study. Female nude mice were implanted subcutaneously in
the axillary region, with a 3 x 3 x 3 mm tumor fragment using a 12 gauge trocar. Animals were
randomized into treatment groups on day 20 following tumor fragment implantation, when the average

tumor volume was 195 mm? (range 115-282 mm?). Treatments were initiated on Day 20. Anti-tumor
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activity was determined on day 53 post tumor cell implant, 33 days post initiation of treatment, the last
day when all animals remained on study. A non-targeting ADC was included as control for
determining CDHG6-specific anti-tumor activity. None of the mice showed a decrease in body weight,
indicating that the ADC was well tolerated (data not shown). As with the ovarian cancer models,
efficacy of anti-CDH6 ADC was observed in renal PTX models featuring greater than twenty percent
CDHS6 positive tumor area by IHC. As shown in Figure 21, anti-CDH6 ADC treatment was

efficacious against primary human tumors in a renal PTX model.

Example 23: In vivo efficacy of an anti-CDH6 ADC dosed either at 2.5 mg/kg, 014D Lv. or 5 msyvks

i.v. 014D in a patient-derived primary tumor xenograft mouse model of renal cancer.

[00446] The anti-tumor activity of an anti-CDH6 ADC (NOV07 12-sulfo-SPDB-DM4) was
assessed in a renal primary tumor xenograft (PTX) model. Human primary xenograft models were
established by direct implantation of primary human tumor tissue subcutaneously into nu/nu mice.
The resulting xenografts were serially passaged between 4 and 10 times prior to use in this study.
Female nude mice were implanted subcutaneously in the axillary region, with a 3 x 3 x 3 mm tumor
fragment using a 12 gauge trocar. Animals were randomized into treatment groups on day 14
following tumor fragment implantation, when the average tumor volume was 160mm? (range 113-245
mm?). Treatments were initiated on Day 14. Anti-tumor activity was determined on day 50 post tumor
cell implant. None of the mice showed a decrease in body weight, indicating that the ADC was well
tolerated (data not shown). As with the ovarian cancer models, efficacy of anti-CDH6 ADC was
observed in renal PTX models featuring greater than twenty percent CDH6 positive tumor area by
IHC. As shown in Figure 22, anti-CDH6 ADC treatment was efficacious against primary human

tumors in a renal PTX model.

Example 24: In vivo efficacy of an anti-CDH6 ADC dosed either at 2.5 mg/kg, 014D or 5 mglkg

014D in _a patient-derived primary tumor xenograft mouse model of renal cancer.

[00447] The anti-tumor activity of an anti-CDH6 ADC (NOV07 12-sulfo-SPDB-DM4) was
assessed in a renal primary tumor xenograft (PTX) model. Human primary xenograft models were
established by direct implantation of primary human tumor tissue subcutaneously into nu/nu nude
mice. The resulting xenografts were serially passaged between 4 and 10 times prior to use in this
study. Female nude mice were implanted subcutaneously in the axillary region, with a 3 x 3 x 3 mm
tumor fragment using a 12 gauge trocar. Animals were randomized into treatment groups on day 19
following tumor fragment implantation, when the average tumor volume was 176 mm? (range 123-267
mm?). Treatments were initiated on Day 19. Anti-tumor activity was determined on day 49 post tumor
cell implant. None of the mice showed a decrease in body weight, indicating that the ADC was well
tolerated (data not shown). Aswith the ovarian cancer models, efficacy of anti-CDH6 ADC was

observed in renal PTX models featuring greater than twenty percent CDH6 positive tumor area by
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IHC. As shown in Figure 23, anti-CDH6 ADC treatment was efficacious against primary human

tumors in a renal PTX model at both the 5 mg/kg and 2.5 mg/kg dosage.

Example 25 : Anti-CDH6 ADC in combination therapy

[00448] Anti CDH6 ADCs can be combined with small molecule inhibitors or other
antibodies.. Using either the Chalice software (Zalicus, Cambridge MA) or ComboExplorer
application (Novartis, Basel CH), the response of the combination is compared to its single agents,
against the widely used Loewe model for drug-with-itself dose-additivity (Lehar et al. Nat. Biotechnol.
(2009) 27: 659-666; Zimmermann et al., Drug Discov. Today (2007) 12: 34742). Excess inhibition
compared to additivity can be plotted as a full dose-matrix chart to visualize the drug concentrations
where synergies occur. Table 18 shows several anti-CDH6 ADC/compound combinations.

[00449] Cell viability can be determined by measuring cellular ATP content using the
CellTiter Glo® luminescence assay (Promega, Madison WI). One day before drug addition, 250-500
cells are plated into 384-well plates (Greiner, Monroe, NC) in 20 pi growth media. Cells are then
incubated for 120 h with various concentrations of anti-CDH6 ADC (Table 18), as a single agent,
single agent compounds or anti-CDH6 ADC/compound combinations before CellTiter Glo® reagent is
added to each well and luminescence recorded on an Envision® plate reader (Perkin Elmer, Waltham
MA). Luminescence values are used to calculate the inhibition of cell viability relative to DMSO-

treated cells (0% inhibition).

Table 18
anti-CDH6ADC combinations

anti-CDH6

ADC in
Target of combination
compound with: Structure
RTKJ Glivec® Imatinib

RTKJ Sutent® Sunitinib
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RTKi Votrient® pazopanib
IAPi NVP-LCL161
PI3K fam. NVP-BEZ235
pan PI3Ki NVP-BKM120
PI3K NVP-BYL719
mTOR;
(cat.) NVP-CCG168
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BCL2 ABT199
HDAC Farydak® panobinostat
CDH4/6 NVP-LEEOIl
MEK Mekinist® Trametinib
RAF Tafinlar® Dabrafinib
DNA Paraplatin® carboplatin
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HDM2 NVP-HDM201
Tubulin Taxol® paclitaxel
anti-HER3 antibody (Garner et al., Cancer Res
HERS3 NVP-LIM716 2013 73(19):6024-35)
[00450] Figure 24 is an example of anti-CDH6 ADC in combination with small molecule

inhibitors. SNU-8 ovarian cancer cells were grown as described in Example 12 and treated with
titrations of an anti-CDH6 ADC (NOV0712-sulfo-SPDB-DM4) and either a Bcl2/Bcl-X1 inhibitor
(ABT-263), a Bcl-X1 inhibitor (WEHI-539), an IAP inhibitor (NVP-LCL161) or a MEK inhibitor
(trametinib). Potent synergy is seen with an anti-CDH6 ADC (NOV0712-sulfo-SPDB-DM4) in
combination with Bc12/Bcel-X1, Bel-X1, MEK and IAP inhibitors. Self-self combinations of ADC, for
example, (CDH6-ADC +CDH6-ADC) or self-self combinations of a small molecule, for example,
(NVP-LCL161 + NVP-LCL161) were included to distinguish dose additivity from true synergy and
these scores are reported in Figure 24. As Figure 24 indicates, the CDH6-ADC plus small molecule
combinations feature significantly higher Loewe Synergy Scores compared to the self-self
combinations.

[00451] This data indicates that the combination of an ADC with an anti-mitotic payload (for
example, sulfo-SPDB-DM4, SPDB-DM4, SMCC-DMI) or other payloads with a pro-apoptotic small
molecule inhibitor (for example, ABT-261, ABT-199, WEHI-539 or IAP inhibitors like NVP-
LCL161) or MAPK pathway inhibitors (i.e. trametinib) results in more effective execution of
apoptosis following initial G2/M arrest or damage induced by the anti-mitotic/cytotoxic ADC payload
alone.

[00452] In addition, CDH6-ADC combinations can further be assessed by in vivo combination
treatment. CDH6-ADCs can synergize with immuno-modulatory agents targeting the PD/PD-L1
pathway such as Keytruda® (pembrohzumab) or Opdivo® (nivolumab). In summary, the anti-CDH6
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ADCs disclosed herein can exert synergistic effects when used in combination with other molecules to

lead to more options for treatment.

Example 26: CDHG6 expression in tumor indications

[00453] CDHB6 is over-expressed in several tumor indications including ovarian cancer, renal
cancer, soft tissue cancer, CNS cancers, thyroid cancer and cholangiocarcinoma. CDH6 mRNA
expression was assessed using the Affymetrix GeneChip® platform (Santa Clara, CA). Specifically, a
Novartis-internal mRNA expression database comprising data on human tumor and normal tissue
samples was queried using the CDH6 probeset 214803 _at and the data were plotted using Tibco
Spotfire (Palo Alto, CA). Each point on the graph represents an individual tumor or normal tissue
sample. As illustrated in Figure 25, CDH6 features a restricted normal tissue expression and is
significantly overexpressed in ovarian cancer, renal cancer, CNS cancers, soft tissue cancers and
thyroid cancer and cholangiocarcinoma.

[00454] CDH6 expression was further assessed in acollection of human primary tumor
samples by immuno-histochemistry using the protocol described in Example 21. As shown in Figure
26, CDHS6 protein expression was observed in the majority of ovarian cancer and renal cancer samples.
CDH6 expression was also frequently detected in endometrial cancer as well as cholangiocarcinoma.
Interestingly, CDH6 expression within cholangiocarcinoma was enriched amongst the intra-hepatic

sub-type.

[00455] It is understood that the examples and aspects described herein are for illustrative
purposes only and that various modifications or changes in light thereof will be suggested to persons
skilled in the art and are to be included within the spirit and purview of this application and scope of

the appended claims.
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CLAIMS
What is claimed is:

1. An antibody drag conjugate of the formula
Ab-L-(D)y),

or a pharmaceutically acceptable salt thereof; wherein

Ab is an antibody or antigen binding fragment thereof that specifically binds to an epitope of human

CDHG6;

L is a linker;

D is a drag moiety;

m is an integer from 1to 8; and

n is an integer from 1to 10.
2. The antibody drag conjugate of claim 1, wherein said n is 3 or 4.

3. The antibody drag conjugate of claim 1 or 2, wherein said antibody or antigen binding fragment
thereof specifically binds the extracellular domain of CDH6, comprising the amino acid sequence of

SEQ ID NO:4.

4. The antibody drag conjugate of claim 1 or 2, wherein said antibody or antigen binding fragment
specifically binds to an epitope of human CDH6 comprising the amino acid sequence of SEQ ID

NO:534.

5. The antibody drag conjugate of any of claims 1-4, wherein said antibody or antigen binding

fragment thereof comprises:

(i) a light chain variable region that comprises (a) a LCDR1 (CDR-Complementarity Determining
Region) of SEQ ID NO:224, (b) a LCDR2 of SEQ ID NO:225, (c¢) a LCDR3 of SEQ ID NO:226; and
a heavy chain variable region that comprises: (d) a HCDRI1 of SEQ ID NO: 227, (e) a HCDR2 of SEQ
ID NO: 228, and (f) a HCDR3 of SEQ ID NO:229;

(i) a light chain variable region that comprises (a) a LCDR1 (CDR-Complementarity Determining
Region) of SEQ ID NO:210, (b) a LCDR2 of SEQ ID NO:21 1, (¢) a LCDR3 of SEQ ID NO:212; and
a heavy chain variable region that comprises: (d) a HCDRI1 of SEQ ID NO:213, (e) a HCDR2 of SEQ
ID NO: 214, and (f) a HCDR3 of SEQ ID NO:215;

(iii) a light chain variable region that comprises (a) a LCDR1 (CDR-Complementarity Determining
Region) of SEQ ID NO:266, (b) a LCDR2 of SEQ ID NO:267, (c) a LCDR3 of SEQ ID NO:268; and
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a heavy chain variable region that comprises: (d) a HCDRI1 of SEQ ID NO: 269, (e) a HCDR2 of SEQ
ID NO:270, and (f) a HCDR3 of SEQ ID NO: 271;

(iv) a light chain variable region that comprises (a) a LCDR1 (CDR-Complementarity Determining
Region) of SEQ ID NO:308, (b) a LCDR2 of SEQ ID NO:309, (c) a LCDR3 of SEQ ID NO:3 10; and
a heavy chain variable region that comprises: (d) a HCDRI1 of SEQ ID NO:3 11, (e) a HCDR2 of SEQ
ID NO:3 12, and (f) a HCDR3 of SEQ ID NO:3 13;

(v) a light chain variable region that comprises (a) a LCDR1 (CDR-Complementarity Determining
Region) of SEQ ID NO: 14, (b) a LCDR2 of SEQ ID NO: 15, (c) aLCDR3 of SEQ ID NO: 16; and a
heavy chain variable region that comprises: (d) a HCDRI of SEQ ID NO: 17, (e) a HCDR2 of SEQ ID
NO: 18, and (fy a HCDR3 of SEQ ID NO: 19;

(vi) a light chain variable region that comprises (a) a LCDR1 (CDR-Complementarity Determining
Region) of SEQ ID NO:28, (b) a LCDR2 of SEQ ID NO:29, (c) aLCDR3 of SEQ ID NO:30; and a
heavy chain variable region that comprises: (d} a HCDRI of SEQ ID NO:3 1, (e) a HCDR2 of SEQ ID
NO:32, and (f) a HCDR3 of SEQ ID NO:33;

(vii) a light chain variable region that comprises (a) a LCDR1 (CDR-Complementarity Determining
Region) of SEQ ID NO:42, (b) a LCDR2 of SEQ ID NO:43, (¢c) aLCDR3 of SEQ ID NO:44; and a
heavy chain variable region that comprises: (dy a HCDRI of SEQ ID NO:45, (e) a HCDR2 of SEQ ID
NO:46, and (f) a HCDR3 of SEQ ID NO:47;

(viii) a light chain variable region that comprises (a) a LCDR1 (CDR-Complementarity Determining
Region) of SEQ ID NO:56, (b) a LCDR2 of SEQ ID NO:57, (¢) aLCDR3 of SEQ ID NO:58; and a
heavy chain variable region that comprises: (d) a HCDRI of SEQ ID NO:59, (e) a HCDR2 of SEQ ID
NO:60, and (f) a HCDR3 of SEQ ID NO:61;

(ix) a light chain variable region that comprises (a) a LCDR1 (CDR-Complementarity Determining
Region) of SEQ ID NO:70, (b) a LCDR2 of SEQ ID NO:71, (c) aLCDR3 of SEQ ID NO:72; and a
heavy chain variable region that comprises: (d) a HCDRI of SEQ ID NO:73, (e) a HCDR2 of SEQ ID
NO:74, and (fy a HCDR3 of SEQ ID NO:75;

(x) a light chain variable region that comprises (a) a LCDR1 (CDR-Complementarity Determining
Region) of SEQ ID NO:84, (b) a LCDR2 of SEQ ID NO:85, (¢) a LCDR3 of SEQ ID NO:86; and a
heavy chain variable region that comprises: (dy a HCDRI of SEQ ID NO:87, (e) a HCDR2 of SEQ ID
NO: 88, and (f) a HCDR3 of SEQ ID NO: 89;
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(xi) a light chain variable region that comprises (a) a LCDR1 (CDR-Complementarity Determining
Region) of SEQ ID NO:98, (b) a LCDR2 of SEQ ID NO:99, (¢) a LCDR3 of SEQ ID NO: 100; and a
heavy chain variable region that comprises: (d) a HCDRI1 of SEQ ID NO: 101, (e) a HCDR2 of SEQ
ID NO: 102, and (f) a HCDR3 of SEQ ID NO: 103;

(xii) a light chain variable region that comprises (a) a LCDR1 (CDR-Complementarity Determining
Region) of SEQ ID NO: 112, (b) a LCDR2 of SEQ ID NO: 113, (¢) a LCDR3 of SEQ ID NO: 114; and
a heavy chain variable region that comprises: (d) a HCDRI of SEQ ID NO: 115, (e) a HCDR2 of SEQ
ID NO: 116, and (f) a HCDR3 of SEQ ID NO: 117;

(xiii) a light chain variable region that comprises (a) a LCDR1 (CDR-Complementarity Determining
Region) of SEQ ID NO: 126, (b) a LCDR2 of SEQ ID NO: 127, (c) a LCDR3 of SEQ ID NO: 128; and
a heavy chain variable region that comprises: (d) a HCDRI of SEQ ID NO: 129, (e) a HCDR2 of SEQ
ID NO: 130, and (f) a HCDR3 of SEQ ID NO: 13 1;

(xiv) a light chain variable region that comprises (a) a LCDR1 (CDR-Complementarity Determining
Region) of SEQ ID NO: 140, (b) a LCDR2 of SEQ ID NO: 141, (¢c) a LCDR3 of SEQ ID NO: 142; and
a heavy chain variable region that comprises: (d) a HCDRI of SEQ ID NO: 143, (e) a HCDR2 of SEQ
ID NO: 144, and (f) a HCDR3 of SEQ ID NO: 145;

(xv) a light chain variable region that comprises (a) a LCDR1 (CDR-Complementarity Determining
Region) of SEQ ID NO: 154, (b) a LCDR2 of SEQ ID NO: 155, (¢) a LCDR3 of SEQ ID NO: 156; and
a heavy chain variable region that comprises: (d) a HCDRI of SEQ ID NO: 157, (e) a HCDR2 of SEQ
ID NO: 158, and (f) a HCDR3 of SEQ ID NO: 159;

(xvi) a light chain variable region that comprises (a) a LCDR1 (CDR-Complementarity Determining
Region) of SEQ ID NO: 168, (b) a LCDR2 of SEQ ID NO: 169, (c) a LCDR3 of SEQ ID NO: 170; and
a heavy chain variable region that comprises: (d) a HCDRI of SEQ ID NO: 171, (e) a HCDR2 of SEQ
ID NO: 172, and (f) a HCDR3 of SEQ ID NO: 173;

(xvii) a light chain variable region that comprises (a) a LCDR1 (CDR-Complementarity Determining
Region) of SEQ ID NO: 182, (b) a LCDR2 of SEQ ID NO: 183, (c) a LCDR3 of SEQ ID NO: 184; and
a heavy chain variable region that comprises: (d) a HCDRI of SEQ ID NO: 185, (e) a HCDR2 of SEQ
ID NO: 186, and (f) a HCDR3 of SEQ ID NO: 187;

(xviii) a light chain variable region that comprises (a) a LCDR1 (CDR-Complementarity Determining
Region) of SEQ ID NO: 196, (b) a LCDR2 of SEQ ID NO: 197, (c) a LCDR3 of SEQ ID NO: 198; and
a heavy chain variable region that comprises: (d) a HCDRI of SEQ ID NO: 199, (e) a HCDR2 of SEQ
ID NO:200, and (f) a HCDR3 of SEQ ID NO:201;
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(xix) a light chain variable region that comprises (a) a LCDR1 (CDR-Complementarity Determining
Region) of SEQ ID NO:238, (b) a LCDR2 of SEQ ID NO:239, (c) a LCDR3 of SEQ ID NO:240; and
a heavy chain variable region that comprises: (d) a HCDRI1 of SEQ ID NO:24 1, (e) a HCDR?2 of SEQ
ID NO:242, and (fy a HCDR3 of SEQ ID NO:243;

(xx) a light chain variable region that comprises (a) a LCDR1 (CDR-Complementarity Determining
Region) of SEQ ID NO:252, (b) a LCDR2 of SEQ ID NO:253, (¢) a LCDR3 of SEQ ID NO:254; and
a heavy chain variable region that comprises: (d) a HCDRI1 of SEQ ID NO:255, (e) a HCDR2 of SEQ
ID NO:256, and (f) a HCDR3 of SEQ ID NO:257;

(xxi) a light chain variable region that comprises (a) a LCDR1 (CDR-Complementarity Determining
Region) of SEQ ID NO:280, (b) a LCDR2 of SEQ ID NO:281, (c) a LCDR3 of SEQ ID NO:282; and
a heavy chain variable region that comprises: (d) a HCDRI of SEQ ID NO:283, (e) a HCDR2 of SEQ
ID NO:284, and (fy a HCDR3 of SEQ ID NO:285;

(xxii) a light chain variable region that comprises (a) a LCDR1 (CDR-Complementarity Determining
Region) of SEQ ID NO:294, (b) a LCDR2 of SEQ ID NO:295, (c¢) a LCDR3 of SEQ ID NO:296; and
a heavy chain variable region that comprises: (d) a HCDRI of SEQ ID NO:297, (e) a HCDR2 of SEQ
ID NO:298, and (fy a HCDR3 of SEQ ID NO:299; or

(xxiii) a light chain variable region that comprises (a) a LCDR1 (CDR-Complementarity Determining
Region) of SEQ ID NO:322, (b) a LCDR2 of SEQ ID NO:323, (¢c) a LCDR3 of SEQ ID NO:324; and
a heavy chain variable region that comprises: (d) a HCDRI1 of SEQ ID NO:325, (e) a HCDR?2 of SEQ
ID NO:326, and (f) a HCDR3 of SEQ ID NO:327.

6. The antibody drug conjugate of any of the preceding claims in which at least one amino acid within
a CDR is substituted by a corresponding residue of a corresponding CDR of another anti-CDH6
antibody in Table 5 or 6.

7. The antibody drug conjugate of any of the preceding claims in which one or two amino acids within

a CDR have been modified, deleted or substituted.

8. The antibody drug conjugate of any of claims 1-4, wherein said antibody or antigen binding

fragment thereof comprises:

(i) a heavy chain variable region (vH) that comprises SEQ ID NO: 230, and a light chain variable
region (vL) that comprises SEQ ID NO:23 1;

(ii) a heavy chain variable region (vH) that comprises SEQ ID NO: 216, and a light chain variable
region (vL) that comprises SEQ ID NO:217;
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(iii) a heavy chain variable region (vH) that comprises SEQ ID NO: 272, and a light chain variable
region (vL) that comprises SEQ ID NO:273;

(iv) a heavy chain variable region (vH) that comprises SEQ ID NO:3 14, and a light chain variable
region (vL) that comprises SEQ ID NO:3 15;

(v) a heavy chain variable region (vH) that comprises SEQ ID NO:20, and a light chain variable region
(vL) that comprises SEQ ID NO:21;

(vi) a heavy chain variable region (vH) that comprises SEQ ID NO: 34, and a light chain variable
region (vL) that comprises SEQ ID NO:35;

(vii) a hsavy chain variable region (vH) that comprises SEQ ID NO:48, and a light chain variable
region (vL) that comprises SEQ ID NO:49;

(viii) a heavy chain variable region (vH) that comprises SEQ ID NO:62, and a light chain variable
region (vL) that comprises SEQ ID NO:63;

(ix) a heavy chain variable region (vH) that comprises SEQ ID NO:76, and a light chain variable
region (vL) that comprises SEQ ID NO:77;

(x) a heavy chain variable region (vH) that comprises SEQ ID NO:90, and a light chain variable region
(vL) that comprises SEQ ID NO:91;

(xi) a heavy chain variable region (vH) that comprises SEQ ID NO: 104, and a light chain variable
region (vL) that comprises SEQ ID NO: 105;

(xii) a heavy chain variable region (vH) that comprises SEQ ID NO: 118, and a light chain variable
region (vL) that comprises SEQ ID NO: 119;

(xiii) a heavy chain variable region (vH) that comprises SEQ ID NO: 132, and a light chain variable
region (vL) that comprises SEQ ID NO: 133;

(xiv) a heavy chain variable region (vH) that comprises SEQ ID NO: 146, and a light chain variable
region (vL) that comprises SEQ ID NO: 147;

(xv) a heavy chain variable region (vH) that comprises SEQ ID NO: 160, and a light chain variable
region (vL) that comprises SEQ ID NO:161;

(xvi) a heavy chain variable region (VH) that comprises SEQ ID NO: 174, and a light chain variable
region (vL) that comprises SEQ ID NO: 175;
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(xvii) a heavy chain variable region (vH) that comprises SEQ ID NO: 188, and a light chain variable
region (vL) that comprises SEQ ID NO: 189;

(xviii) a heavy chain variable region (vH) that comprises SEQ ID NO: 202, and a light chain variable
region (vL) that comprises SEQ ID NO:203;

(xix) a heavy chain variable region (VH) that comprises SEQ ID NO: 244, and a light chain variable
region (vL) that comprises SEQ ID NO:245;

(xx) a heavy chain variable region (vH) that comprises SEQ ID NO:258, and a light chain variable
region (vL) that comprises SEQ ID NO:259;

(xxi) a heavy chain variable region (VH) that comprises SEQ ID NO:286, and a light chain variable
region (vL) that comprises SEQ ID NO:287;

(xxii) a heavy chain variable region (vH) that comprises SEQ ID NO:300, and a light chain variable
region (vL) that comprises SEQ ID NO:301; or

(xxiii) a heavy chain variable region (vH) that comprises SEQ ID NO:328, and a light chain variable
region (vL) that comprises SEQ ID NO:329.

9. The antibody drug conjugate of any of claims 1-4, wherein said antibody or antigen binding

fragment thereof comprises:

(i) a heavy chain that comprises SEQ ID NO: 234, and a light chain that comprises SEQ ID NO:235;
(il) a heavy chain that comprises SEQ ID NO: 220, and a light chain that comprises SEQ ID NO:221
(iii) a heavy chain that comprises SEQ ID NO: 276, and a light chain that comprises SEQ ID NO:277;
(iv) a heavy chain that comprises SEQ ID NO:3 18, and a light chain that comprises SEQ ID NO:3 19;
(v) a heavy chain that comprises SEQ ID NO:24, and a light chain that comprises SEQ ID NO:25;
(vi) a heavy chain that comprises SEQ ID NO: 38, and a light chain that comprises SEQ ID NO:39;
(vii) a heavy chain that comprises SEQ ID NO:52, and a light chain that comprises SEQ ID NO:53;
(viii) a heavy chain that comprises SEQ ID NO:66, and a light chain that comprises SEQ ID NO:67;
(ix) a heavy chain that comprises SEQ ID NO:80, and a light chain that comprises SEQ ID NO:81;

(x) a heavy chain that comprises SEQ ID NO:94, and a light chain that comprises SEQ ID NO:95;
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(xi) a heavy chain that comprises SEQ ID NO: 108, and a light chain that comprises SEQ ID NO: 109;
(xii) a heavy chain that comprises SEQ ID NO: 122, and a light chain that comprises SEQ ID NO: 123;

(xiii) a heavy chain that comprises SEQ ID NO: 136, and a light chain that comprises SEQ ID
NO:137;

(xiv) a heavy chain that comprises SEQ ID NO: 150, and a light chain that comprises SEQ ID
NO:151;

(xv) a heavy chain that comprises SEQ ID NO: 164, and a light chain that comprises SEQ ID NO: 165;

(xvi) a heavy chain that comprises SEQ ID NO: 178, and a light chain that comprises SEQ ID
NO:179;

(xvii) a heavy chain that comprises SEQ ID NO: 192, and a light chain that comprises SEQ ID
NO:193;

(xviii) a heavy chain that comprises SEQ ID NO: 206, and a light chain that comprises SEQ ID
NO:207;

(xix) a heavy chain that comprises SEQ ID NO: 248, and a light chain that comprises SEQ ID
NO:249;

(xx) a heavy chain that comprises SEQ ID NO:262, and a light chain that comprises SEQ ID NO:263;
(xxi) a heavy chain that comprises SEQ ID NO:290, and a light chain that comprises SEQ ID NO:291;

(xxii) a heavy chain that comprises SEQ ID NO:304, and a light chain that comprises SEQ ID
NO:305; or

(xxiii) a heavy chain that comprises SEQ ID NO:332, and a light chain that comprises SEQ ID
NO:333.

10. The antibody drug conjugate of any of the preceding claims that retains at least 90, 91, 92, 93, 94,
95, 96, 97, 98 or 99% identity over either the variable light or variable heavy region.

11. The antibody drug conjugate of any of the preceding claims wherein the antibody is a monoclonal
antibody, a chimeric antibody, a humanized antibody, a human engineered antibody, a human

antibody, a single chain antibody (scFv) or an antibody fragment.
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12. The antibody drag conjugate of any one of claims 1-11, wherein said linker (L) is selected from
the group consisting of a cleavable linker, a non-cleavable linker, a hydrophilic linker, a procharged

linker and a dicarboxylic acid based linker.

13. The antibody drag conjugate of claim 12, wherein the linker is derived from a cross-linking
reagent selected from the group consisting of: N-succinimidyl-4-(2-pyridyldithio)2-sulfo-butanoate
(sulfo-SPDB), N-succinimidyl-3-(2-pyridyldithio)propionate (SPDP), N-succinimidyl 4-(2-
pyridyldithio)pentanoate (SPP), N-succinimidyl 4-(2-pyridyldithio)butanoate (SPDB), N-succinimidyl
iodoacetate (SIA), N-succinimidyl(4-iodoacetyl)aminobenzoate (SIAB), maleimide PEG NHS, N-
succinimidyl 4-(maleimidomethyl) cyclohexanecarboxylate (SMCC), N- sulfosuccinimidyl 4-
(maleimidomethyl) cyclohexanecarboxylate (sulfo-SMCC) or2,5-dioxopyrrolidin-l-yl =~ 17-(2,5-dioxo-
2,5-dihydro-1H-pyrrol-l-y1)-5,8,11,14-tetraox0-4,7,10,13-tetraazaheptadecan-l-oate (CXI-1).

14. The antibody drag conjugate of claim 13, wherein said linker is derived from N-succinimidyl-4-(2-

pyridyldithio)2-sulfo-butanoate (sulfo-SPDB).

15. The antibody drag conjugate of any one of claims 1-14, wherein said drag moiety (D) is selected
from a group consisting of: a maytansinoid, a V-ATPase inhibitor, a pro-apoptotic agent, a Bcl2
inhibitor, an MCL1 inhibitor, a HSP90 inhibitor, an IAP inhibitor, an mTor inhibitor, a microtubule
stabilizer, a microtubule destabilizer, an auristatin, a dolastatin, a MetAP (methionine
aminopeptidase), an inhibitor of nuclear export of proteins CRM1, a DPPIV inhibitor, proteasome
inhibitors, inhibitors of phosphoryl transfer reactions in mitochondria, a protein synthesis inhibitor, a
kinase inhibitor, a CDK2 inhibitor, a CDK9 inhibitor, a kinesin inhibitor, an HD AC inhibitor, a DNA
damaging agent, a DNA alkylating agent, a DNA intercalator, a DNA minor groove binder and a
DHFR inhibitor.

16. The antibody drag conjugate of claim 15, wherein the drag moiety is a maytansinoid.

17. The antibody drag conjugate of claim 16, wherein the maytansinoid is N(2')-deacetyl-N2-(4-
mercapto-4-methyl- 1 -oxopentyl)-maytansine (DM4) orN(2')- deacetyl-N(2')-(3-mercapto-1-
oxopropyl)-maytansine (DM1).

18. The antibody drag conjugate of any of the preceding claims in combination with another

therapeutic agent.

19. The antibody drag conjugate of any of the preceding claims in combination with a therapeutic

agent listed in Table 18.
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20. The antibody drag conjugate of any of the preceding claims in combination with a BCL2 inhibitor,
a BCL-XL inhibitor, a BCL2/BCL-XL inhibitor, an IAP inhibitor or a MEK inhibitor.

21. The antibody drag conjugate of any of the preceding claims in combination with an immune

modulatory molecule.

22. An antibody drag conjugate of the formula:

- ~

- Ab

Ab-sulfo-SPDB-DIV 14

or a pharmaceutically acceptable salt thereof; wherein;
Ab is an antibody or antigen binding fragment thereof that specifically binds to human CDH6, and n is

an integer from 1to 10.

23. The antibody drag conjugate of claim 22, wherein said antibody or antigen binding fragment
specifically binds to an epitope of human CDH6 at (SEQ ID NO:4).

24. The antibody drag conjugate of claim 22, wherein said antibody or antigen binding fragment
thereof specifically binds human CDH6 at (SEQ ID NO:534).

25. The antibody drag conjugate of claim 22, wherein said Ab is an antibody or antigen binding

fragment thereof comprises:

(i) a light chain variable region that comprises (a) a LCDR1 (CDR-Complementarity Determining
Region) of SEQ ID NO:224, (b) a LCDR2 of SEQ ID NO:225, (c) a LCDR3 of SEQ ID NO:226; and
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a heavy chain variable region that comprises: (d) a HCDRI1 of SEQ ID NO: 227, (e) a HCDR2 of SEQ
ID NO: 228, and (f) a HCDR3 of SEQ ID NO:229;

(ii) a light chain variable region that comprises (a) a LCDR1 (CDR-Complementarity Determining
Region) of SEQ ID NO:210, (b) a LCDR2 of SEQ ID NO:21 1, (¢c) a LCDR3 of SEQ ID NO:212; and
a heavy chain variable region that comprises: (d) a HCDRI1 of SEQ ID NO:213, (e) a HCDR2 of SEQ
ID NO: 214, and (f) a HCDR3 of SEQ ID NO:215;

(iii) a light chain variable region that comprises (a) a LCDR1 (CDR-Complementarity Determining
Region) of SEQ ID NO:266, (b) a LCDR2 of SEQ ID NO:267, (c) a LCDR3 of SEQ ID NO:268; and
a heavy chain variable region that comprises: (d) a HCDRI1 of SEQ ID NO: 269, (e) a HCDR2 of SEQ
ID NO:270, and (f) a HCDR3 of SEQ ID NO: 271;

(iv) a light chain variable region that comprises (a) a LCDR1 (CDR-Complementarity Determining
Region) of SEQ ID NO:308, (b) a LCDR2 of SEQ ID NO:309, (¢c) a LCDR3 of SEQ ID NO:3 10; and
a heavy chain variable region that comprises: (d) a HCDRI1 of SEQ ID NO:3 11, (e) a HCDR?2 of SEQ
ID NO:3 12, and (f) a HCDR3 of SEQ ID NO:3 13;

(v) a light chain variable region that comprises (a) a LCDR1 (CDR-Complementarity Determining
Region) of SEQ ID NO: 14, (b) a LCDR2 of SEQ ID NO: 15, (¢) aLCDR3 of SEQ ID NO: 16; and a
heavy chain variable region that comprises: (dy a HCDRI of SEQ ID NO: 17, (e) a HCDR2 of SEQ ID
NO: 18, and (f) a HCDR3 of SEQ ID NO: 19;

(vi) a light chain variable region that comprises (a) a LCDR1 (CDR-Complementarity Determining
Region) of SEQ ID NO:28, (b) a LCDR2 of SEQ ID NO:29, (¢) a LCDR3 of SEQ ID NO:30; and a
heavy chain variable region that comprises: (d) a HCDRI of SEQ ID NO:3 1, (e) a HCDR2 of SEQ ID
NO:32, and (f) a HCDR3 of SEQ ID NO:33;

(vii) a light chain variable region that comprises (a) a LCDR1 (CDR-Complementarity Determining
Region) of SEQ ID NO:42, (b) a LCDR2 of SEQ ID NO:43, (c) aLCDR3 of SEQ ID NO:44; and a
heavy chain variable region that comprises: (d) a HCDRI of SEQ ID NO:45, (e) a HCDR2 of SEQ ID
NO:46, and (fy a HCDR3 of SEQ ID NO:47;

(viii) a light chain variable region that comprises (a) a LCDR1 (CDR-Complementarity Determining
Region) of SEQ ID NO:56, (b) a LCDR2 of SEQ ID NO:57, (¢) a LCDR3 of SEQ ID NO:58; and a
heavy chain variable region that comprises: (dy a HCDRI of SEQ ID NO:59, (e) a HCDR2 of SEQ ID
NO:60, and (fy a HCDR3 of SEQ ID NO:61;
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(ix) a light chain variable region that comprises (a) a LCDR1 (CDR-Complementarity Determining
Region) of SEQ ID NO:70, (b) a LCDR2 of SEQ ID NO:71, (c) aLCDR3 of SEQ ID NO:72; and a
heavy chain variable region that comprises: (d) a HCDRI of SEQ ID NO:73, (e) a HCDR?2 of SEQ ID
NO:74, and (f) a HCDR3 of SEQ ID NO:75;

(x) a light chain variable region that comprises (a) a LCDR1 (CDR-Complementarity Determining
Region) of SEQ ID NO:84, (b) a LCDR2 of SEQ ID NO:85, (c) aLCDR3 of SEQ ID NO:86; and a
heavy chain variable region that comprises: (d) a HCDRI of SEQ ID NO:87, (e) a HCDR2 of SEQ ID
NO: 88, and (f) a HCDR3 of SEQ ID NO: 89;

(xi) a light chain variable region that comprises (a) a LCDR1 (CDR-Complementarity Determining
Region) of SEQ ID NO:98, (b) a LCDR2 of SEQ ID NO:99, (¢) a LCDR3 of SEQ ID NO: 100; and a
heavy chain variable region that comprises: (d) a HCDRI of SEQ ID NO: 101, (e) a HCDR2 of SEQ
ID NO: 102, and (f) a HCDR3 of SEQ ID NO: 103;

(xii) a light chain variable region that comprises (a) a LCDR1 (CDR-Complementarity Determining
Region) of SEQ ID NO: 112, (b) a LCDR2 of SEQ ID NO: 113, (¢c) a LCDR3 of SEQ ID NO: 114; and
a heavy chain variable region that comprises: (d) a HCDRI of SEQ ID NO: 115, (e) a HCDR2 of SEQ
ID NO: 116, and (f) a HCDR3 of SEQ ID NO: 117;

(xiii) a light chain variable region that comprises (a) a LCDR1 (CDR-Complementarity Determining
Region) of SEQ ID NO: 126, (b) a LCDR2 of SEQ ID NO: 127, (¢) a LCDR3 of SEQ ID NO: 128; and
a heavy chain variable region that comprises: (d) a HCDRI of SEQ ID NO: 129, (e) a HCDR2 of SEQ
ID NO: 130, and (f) a HCDR3 of SEQ ID NO: 131;

(xiv) a light chain variable region that comprises (a) a LCDR1 (CDR-Complementarity Determining
Region) of SEQ ID NO: 140, (b) a LCDR2 of SEQ ID NO: 141, (c) a LCDR3 of SEQ ID NO: 142; and
a heavy chain variable region that comprises: (d) a HCDRI of SEQ ID NO: 143, (e) a HCDR2 of SEQ
ID NO: 144, and (f) a HCDR3 of SEQ ID NO: 145;

(xv) a light chain variable region that comprises (a) a LCDR1 (CDR-Complementarity Determining
Region) of SEQ ID NO: 154, (b) a LCDR2 of SEQ ID NO: 155, (c) a LCDR3 of SEQ ID NO: 156; and
a heavy chain variable region that comprises: (d) a HCDRI of SEQ ID NO: 157, (e) a HCDR2 of SEQ
ID NO: 158, and (f) a HCDR3 of SEQ ID NO: 159;

(xvi) a light chain variable region that comprises (a) a LCDR1 (CDR-Complementarity Determining
Region) of SEQ ID NO: 168, (b) a LCDR2 of SEQ ID NO: 169, (c) a LCDR3 of SEQ ID NO: 170; and
a heavy chain variable region that comprises: (d) a HCDRI of SEQ ID NO: 171, (e) a HCDR2 of SEQ
ID NO: 172, and (f) a HCDR3 of SEQ ID NO: 173;
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(xvii) a light chain variable region that comprises (a) a LCDR1 (CDR-Complementarity Determining
Region) of SEQ ID NO: 182, (b) a LCDR2 of SEQ ID NO: 183, (¢) a LCDR3 of SEQ ID NO: 184; and
a heavy chain variable region that comprises: (d) a HCDRI of SEQ ID NO: 185, (e¢) a HCDR2 of SEQ
ID NO: 186, and (f) a HCDR3 of SEQ ID NO: 187;

(xviii) a light chain variable region that comprises (a) a LCDR1 (CDR-Complementarity Determining
Region) of SEQ ID NO: 196, (b) a LCDR2 of SEQ ID NO: 197, (¢) a LCDR3 of SEQ ID NO: 198; and
a heavy chain variable region that comprises: (d) a HCDRI of SEQ ID NO: 199, (e) a HCDR2 of SEQ
ID NO:200, and (f) a HCDR3 of SEQ ID NO:201;

(xix) a light chain variable region that comprises (a) a LCDR1 (CDR-Complementarity Determining
Region) of SEQ ID NO:238, (b) a LCDR2 of SEQ ID NO:239, (c) a LCDR3 of SEQ ID NO:240; and
a heavy chain variable region that comprises: (d) a HCDRI of SEQ ID NO:24 1, (e) a HCDR2 of SEQ
ID NO:242, and (f) a HCDR3 of SEQ ID NO:243;

(xx) a light chain variable region that comprises (a) a LCDR1 (CDR-Complementarity Determining
Region) of SEQ ID NO:252, (b) a LCDR2 of SEQ ID NO:253, (c) a LCDR3 of SEQ ID NO:254; and
a heavy chain variable region that comprises: (d) a HCDRI of SEQ ID NO:255, (e) a HCDR2 of SEQ
ID NO:256, and (f) a HCDR3 of SEQ ID NO:257;

(xxi) a light chain variable region that comprises (a) a LCDR1 (CDR-Complementarity Determining
Region) of SEQ ID NO:280, (b) a LCDR2 of SEQ ID NO:281, (c¢) a LCDR3 of SEQ ID NO:282; and
a heavy chain variable region that comprises: (d) a HCDRI of SEQ ID NO:283, (e) a HCDR2 of SEQ
ID NO:284, and (f) a HCDR3 of SEQ ID NO:285;

(xxii) a light chain variable region that comprises (a) a LCDR1 (CDR-Complementarity Determining
Region) of SEQ ID NO:294, (b) a LCDR2 of SEQ ID NO:295, (c¢) a LCDR3 of SEQ ID NO:296; and
a heavy chain variable region that comprises: (d) a HCDRI of SEQ ID NO:297, (e) a HCDR2 of SEQ
ID NO:298, and (f) a HCDR3 of SEQ ID NO:299; or

(xxiii) a light chain variable region that comprises (a) a LCDR1 (CDR-Complementarity Determining
Region) of SEQ ID NO:322, (b) a LCDR2 of SEQ ID NO:323, (c) a LCDR3 of SEQ ID NO:324; and
a heavy chain variable region that comprises: (d) a HCDRI of SEQ ID NO:325, (e) a HCDR2 of SEQ
ID NO:326, and (f) a HCDR3 of SEQ ID NO:327.

26. The antibody drug conjugate of any of the preceding claims in which at least one amino acid
within a CDR is substituted by a corresponding residue of a corresponding CDR of another anti-CDH6
antibody in Table 5 or 6.
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27. The antibody drag conjugate of any of the preceding claims in which one or two amino acids

within a CDR have been modified, deleted or substituted.

28. The antibody drag conjugate of claim 22, wherein said antibody or antigen binding fragment

thereof comprises:

(i) a heavy chain variable region (vH) that comprises SEQ ID NO: 230, and a light chain variable
region (vL) that comprises SEQ ID NO:23 1;

(ii) a heavy chain variable region (vH) that comprises SEQ ID NO: 216, and a light chain variable
region (vL) that comprises SEQ ID NO:217:

(iii) a heavy chain variable region (vH) that comprises SEQ ID NO: 272, and a light cliain variable
region (vL) that comprises SEQ ID NO:273;

(iv) a heavy chain variable region (vH) that comprises SEQ ID NO:314, and a light chain variable
region (vL) that comprises SEQ ID NO:315;

(v) a heavy chain variable region (vH) that comprises SEQ ID NO:20, and a light chain variable region
(vL) that comprises SEQ ID NO:21;

(vi) a heavy chain variable region (vH) that comprises SEQ ID NO: 34, and a light chain variable
region (vL) that comprises SEQ ID NO:35;

(vii) a heavy chain variable region (vH) that comprises SEQ ID NO:48, and a light chain variable
region (vL) that comprises SEQ ID NO:49;

(viii) a heavy chain variable region (vH) that comprises SEQ ID NO:62, and a light chain variable
region (vL) that comprises SEQ ID NO:63;

(ix) a heavy chain variable region (vH) that comprises SEQ ID NO:76, and a light chain variable
region (vL) that comprises SEQ ID NO:77:

(x) a heavy chain variable region (vH) that comprises SEQ ID NO:90, and a light cliain variable region
(vL) that comprises SEQ ID NO:91;

(xi) a heavy chain variable region (vH) that comprises SEQ ID NO: 104, and a light chain variable
region (vL) that comprises SEQ ID NO: 105;

(xii) a heavy cliain variable region (vH) that comprises SEQ ID NO: 118, and a light chain variable
region (vL) that comprises SEQ ID NO: 119;
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(xiii) a heavy chain variable region (vH) that comprises SEQ ID NO: 132, and a light chain variable
region (vL) that comprises SEQ ID NO: 133;

(xiv) a heavy chain variable region (vH) that comprises SEQ ID NO: 146, and a light chain variable
region (vL) that comprises SEQ ID NO: 147;

(xv) a heavy chain variable region (vH) that comprises SEQ ID NO: 160, and a light chain variable
region (vL) that comprises SEQ ID NO: 161:

(xvi) a heavy chain variable region (vH) that comprises SEQ ID NO: 174, and a light chain variable
region (vL) that comprises SEQ ID NO: 175;

(xvii) a heavy chain variable region (vH) that comprises SEQ ID NO: 188, and a light chain variable
region (vL) that comprises SEQ ID NO: 189;

(xviii) a heavy chain variable region (vH) that comprises SEQ ID NO: 202, and a light chain variable
region (vL) that comprises SEQ ID NO:203:

(xix) a heavy chain variable region (VH) that comprises SEQ ID NO: 244, and a light chain variable
region (vL) that comprises SEQ ID NO:245;

(xx) a heavy chain variable region (vH) that comprises SEQ ID NO:258, and a light chain variable
region (vL) that comprises SEQ ID NO:259;

(xxi) a heavy chain variable region (VH) that comprises SEQ ID NO:286, and a light chain variable
region (vL) that comprises SEQ ID NO:287:

(xxii) a heavy chain variable region (vH) that comprises SEQ ID NO:300, and a light chain variable
region (vL) that comprises SEQ ID NO:301; or

(xxiii) a heavy chain variable region (vH) that comprises SEQ ID NO:328, and a light chain variable
region (vL) that comprises SEQ ID NO:329.

29. The antibody drug conjugate of any of the preceding claims that retains at least 90, 91, 92, 93, 94,
95, 96, 97, 98 or 99% identity over either the variable light or variable heavy region.

30. The antibody drug conjugate of any of claims 22-29, wherein the antibody is a monoclonal
antibody, a chimeric antibody, a humanized antibody, a human engineered antibody, a human

antibody, a single chain antibody (scFv) or an antibody fragment.

31. The antibody drug conjugate of any of claims 22-29, wherein said n is an integer from 2 to 8.
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32. The antibody drag conjugate of any of claims 22-29, wherein said n is an integer from 3 to 4.

33. The antibody drag conjugate of any of claims 22-32 in combination with another therapeutic

agent.

34. The antibody drag conjugate of any of claims 22-32 in combination with a therapeutic agent listed
in Table 18.

35. The antibody drag conjugate of any of the preceding claims in combination with a BCL2 inhibitor,
a BCL-XL inhibitor, a BCL2/BCL-XL inhibitor, an IAP inhibitor or a MEK inhibitor.

36. The antibody drag conjugate of any of the preceding claims in combination with an immune

modulatory molecule.

37. A pharmaceutical composition comprising the antibody drag conjugate of any one of claims 1-32

and a pharmaceutically acceptable carrier.

38. The pharmaceutical composition of claim 37 wherein said composition is prepared as a

lyophilisate.

39. A method of treating an CDHG6 positive cancer in a patient in need thereof, comprising
administering to said patient the antibody drag conjugate of any of claims 1-32, or the pharmaceutical

composition of claims 37-38.

40. The method of claim 39, wherein said cancer is selected from the group consisting of: ovarian
cancer, renal cancer, hepatic cancer, soft tissue cancer, CNS cancers, thyroid cancer and

cholangiocarcinoma.

41. The method of claim 39, wherein the antibody drag conjugate or the pharmaceutical composition

is administered in combination with another therapeutic agent.

42. The method of claim 39, wherein the antibody drag conjugate or the pharmaceutical composition

is administered in combination with a therapeutic listed in Table 18.

43. The method of claim 39, wherein the antibody drag conjugate or the pharmaceutical composition
is administered in combination with a BCL2 inhibitor, a BCL-XL inhibitor, a BCL2/BCL-XL
inhibitor, an IAP inhibitor or a MEK inhibitor.

44. The method of claim 39, wherein the antibody drug conjugate or the pharmaceutical composition

is administered in combination with an immune modulatory molecule.
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45. The antibody drag conjugate of any of claims 1-32 for use as a medicament.

46. The antibody drag conjugate of any of claims 1-32, or the pharmaceutical composition of any of

claims 37-38, for use in the treatment of a CDH6 positive cancer.

47. The antibody drag conjugate of claim 45 administered in combination with another therapeutic

agent.

48. The antibody drag conjugate of claim 45 administered in combination with a therapeutic agent

listed in Table 18.

49. The antibody drag conjugate of claim 45 in combination with a BCL2 inhibitor, a BCL-XL
inhibitor, a BCL2/BCL-XL inhibitor, an IAP inhibitor or a MEK inhibitor.

50. The antibody drag conjugate of claim 45 in combination with an immune modulatory molecule.
51. A nucleic acid that encodes the antibody or antigen binding fragment of any of claims 1-30.

52. A vector comprising the nucleic acid of claim 51.

53. A host cell comprising the vector according to claim 52.

54. A process for producing an antibody or antigen binding fragment comprising cultivating the host

cell of claim 53 and recovering the antibody from the culture.

55. A process for producing an anti-CDH6 antibody drag conjugate, the process comprising:

(a) chemically linking N-succinimidyl-4-(2-pyridyldithio)2-sulfo-butanoate  (sulfo-SPDB) to a drag
moiety DM-4;

(b) conjugating said linker-drag to the antibody recovered from the cell culture of claim 55; and

(c) purifying the antibody drag conjugate.

56. The antibody drag conjugate made according to claim 55 having an average maytansinoid to

antibody ratio (MAR), measured with a UV spectrophotometer, about 3.5.
57. An antibody or antigen binding fragment thereof that comprises:

(i) a light chain variable region that comprises (a) a LCDR1 (CDR-Complementarity Determining
Region) of SEQ ID NO:224, (b) a LCDR2 of SEQ ID NO:225, (c¢) a LCDR3 of SEQ ID NO:226; and
a heavy chain variable region that comprises: (d) a HCDRI of SEQ ID NO: 227, (e) a HCDR2 of SEQ
ID NO: 228, and (f) a HCDR3 of SEQ ID NO:229;
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(ii) a light chain variable region that comprises (a) a LCDR1 (CDR-Complementarity Determining
Region) of SEQ ID NO:210, (b) a LCDR2 of SEQ ID NO:211, (¢) a LCDR3 of SEQ ID NO:212; and
a heavy chain variable region that comprises: (d) a HCDRI1 of SEQ ID NO:213, (e) a HCDR?2 of SEQ
ID NO: 214, and (f) a HCDR3 of SEQ ID NO:215;

(iii) a light chain variable region that comprises (a) a LCDR1 (CDR-Complementarity Determining
Region) of SEQ ID NO:266, (b) a LCDR2 of SEQ ID NO:267, (c) a LCDR3 of SEQ ID NO:268; and
a heavy chain variable region that comprises: (d) a HCDRI of SEQ ID NO: 269, (e) a HCDR2 of SEQ
ID NO:270, and (f) a HCDR3 of SEQ ID NO: 271;

(iv) a light chain variable region that comprises (a) a LCDR1 (CDR-Complementarity Determining
Region) of SEQ ID NO:308, (b) a LCDR2 of SEQ ID NO:309, (c) a LCDR3 of SEQ ID NO:3 10; and
a heavy chain variable region that comprises: (d) a HCDRI of SEQ ID NO:3 11, (e) a HCDR2 of SEQ
ID NO:3 12, and (f) a HCDR3 of SEQ ID NO:3 13;

(v) a light chain variable region that comprises (a) a LCDR1 (CDR-Complementarity Determining
Region) of SEQ ID NO: 14, (b) a LCDR2 of SEQ ID NO: 15, (¢} aLCDR3 of SEQ ID NO: 16; and a
heavy chain variable region that comprises: (d} a HCDRI of SEQ ID NO: 17, (e) a HCDR2 of SEQ ID
NO: 18, and (f) a HCDR3 of SEQ ID NO: 19;

(vi) a light chain variable region that comprises (a) a LCDR1 (CDR-Complementarity Determining
Region) of SEQ ID NO:28, (b) a LCDR2 of SEQ ID NO:29, (c) aLCDR3 of SEQ ID NO:30; and a
heavy chain variable region that comprises: (dy a HCDRI of SEQ ID NO:3 1, (e) a HCDR2 of SEQ ID
NO:32, and (f) a HCDR3 of SEQ ID NO:33;

(vii) a light chain variable region that comprises (a) a LCDR1 (CDR-Complementarity Determining
Region) of SEQ ID NO:42, (b) a LCDR2 of SEQ ID NO:43, (c) aLCDR3 of SEQ ID NO:44; and a
heavy chain variable region that comprises: (d) a HCDRI of SEQ ID NO:45, (e) a HCDR2 of SEQ ID
NO:46, and (f) a HCDR3 of SEQ ID NO:47;

(viii) a light chain variable region that comprises (a) a LCDR1 (CDR-Complementarity Determining
Region) of SEQ ID NO:56, (b) a LCDR2 of SEQ ID NO:57, (¢) a LCDR3 of SEQ ID NO:58; and a
heavy chain variable region that comprises: (d) a HCDRI of SEQ ID NO:59, (e) a HCDR2 of SEQ ID
NO:60, and (f) a HCDR3 of SEQ ID NO:61;

(ix) a light chain variable region that comprises (a) a LCDR1 (CDR-Complementarity Determining
Region) of SEQ ID NO:70, (b) a LCDR2 of SEQ ID NO:71, (c) aLCDR3 of SEQ ID NO:72; and a
heavy chain variable region that comprises: (d} a HCDRI of SEQ ID NO:73, (e) a HCDR2 of SEQ ID
NO:74, and (f) a HCDR3 of SEQ ID NO:75;
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(x) a light chain variable region that comprises (a) a LCDR1 (CDR-Complementarity Determining
Region) of SEQ ID NO:84, (b) a LCDR2 of SEQ ID NO:85, (c) a LCDR3 of SEQ ID NO:86; and a
heavy chain variable region that comprises: (d) a HCDRI of SEQ ID NO:87, (e) a HCDR2 of SEQ ID
NO: 88, and (f) a HCDR3 of SEQ ID NO: 89;

(xi) a light chain variable region that comprises (a) a LCDR1 (CDR-Complementarity Determining
Region) of SEQ ID NO:98, (b) a LCDR2 of SEQ ID NO:99, (¢) a LCDR3 of SEQ ID NO: 100; and a
heavy chain variable region that comprises: (d) a HCDRI of SEQ ID NO: 101, (e) a HCDR2 of SEQ
ID NO: 102, and (f) a HCDR3 of SEQ ID NO: 103;

(xii) a light chain variable region that comprises (a) a LCDR1 (CDR-Complementarity Determining
Region) of SEQ ID NO: 112, (b) a LCDR2 of SEQ ID NO: 113, (c) a LCDR3 of SEQ ID NO: 114; and
a heavy chain variable region that comprises: (d) a HCDRI of SEQ ID NO: 115, (e) a HCDR2 of SEQ
ID NO: 116, and (f) a HCDR3 of SEQ ID NO: 117;

(xiii) a light chain variable region that comprises (a) a LCDR1 (CDR-Complementarity Determining
Region) of SEQ ID NO: 126, (b) a LCDR2 of SEQ ID NO: 127, (c) a LCDR3 of SEQ ID NO: 128; and
a heavy chain variable region that comprises: (d) a HCDRI of SEQ ID NO: 129, (e) a HCDR2 of SEQ
ID NO: 130, and (f) a HCDR3 of SEQ ID NO: 13 1;

(xiv) a light chain variable region that comprises (a) a LCDR1 (CDR-Complementarity Determining
Region) of SEQ ID NO: 140, (b) a LCDR2 of SEQ ID NO: 141, (¢) a LCDR3 of SEQ ID NO: 142; and
a heavy chain variable region that comprises: (d) a HCDRI of SEQ ID NO: 143, (e) a HCDR2 of SEQ
ID NO: 144, and (f) a HCDR3 of SEQ ID NO: 145;

(xv) a light chain variable region that comprises (a) a LCDR1 (CDR-Complementarity Determining
Region) of SEQ ID NO: 154, (b) a LCDR2 of SEQ ID NO: 155, (¢) a LCDR3 of SEQ ID NO: 156; and
a heavy chain variable region that comprises: (d) a HCDRI of SEQ ID NO: 157, (e) a HCDR2 of SEQ
ID NO: 158, and (f) a HCDR3 of SEQ ID NO: 159;

(xvi) a light chain variable region that comprises (a) a LCDR1 (CDR-Complementarity Determining
Region) of SEQ ID NO: 168, (b) a LCDR2 of SEQ ID NO: 169, (c) a LCDR3 of SEQ ID NO: 170; and
a heavy chain variable region that comprises: (d) a HCDRI of SEQ ID NO: 171, (e) a HCDR2 of SEQ
ID NO: 172, and (f) a HCDR3 of SEQ ID NO: 173;

(xvii) a light chain variable region that comprises (a) a LCDR1 (CDR-Complementarity Determining
Region) of SEQ ID NO: 182, (b) a LCDR2 of SEQ ID NO: 183, (c) a LCDR3 of SEQ ID NO: 184; and
a heavy chain variable region that comprises: (d) a HCDRI of SEQ ID NO: 185, (e) a HCDR2 of SEQ
ID NO: 186, and (f) a HCDR3 of SEQ ID NO: 187;
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(xviii) a light chain variable region that comprises (a) a LCDR1 (CDR-Complementarity Determining
Region) of SEQ ID NO: 196, (b) a LCDR2 of SEQ ID NO: 197, (¢) a LCDR3 of SEQ ID NO: 198; and
a heavy chain variable region that comprises: (d) a HCDRI of SEQ ID NO: 199, (e) a HCDR2 of SEQ
ID NO:200, and (f) a HCDR3 of SEQ ID NO:201;

(xix) a light chain variable region that comprises (a) a LCDR1 (CDR-Complementarity Determining
Region) of SEQ ID NO:238, (b) a LCDR2 of SEQ ID NO:239, (c¢) a LCDR3 of SEQ ID NO:240; and
a heavy chain variable region that comprises: (d) a HCDRI of SEQ ID NO:24 1, (e) a HCDR2 of SEQ
ID NO:242, and (f) a HCDR3 of SEQ ID NO:243;

(xx) a light chain variable region that comprises (a) a LCDR1 (CDR-Complementarity Determining
Region) of SEQ ID NO:252, (b) a LCDR2 of SEQ ID NO:253, (c) a LCDR3 of SEQ ID NO:254; and
a heavy chain variable region that comprises: (d) a HCDRI of SEQ ID NO:255, (e) a HCDR2 of SEQ
ID NO:256, and (f) a HCDR3 of SEQ ID NO:257;

(xxi) a light chain variable region that comprises (a) a LCDR1 (CDR-Complementarity Determining
Region) of SEQ ID NO:280, (b) a LCDR2 of SEQ ID NO:281, (c) a LCDR3 of SEQ ID NO:282; and
a heavy chain variable region that comprises: (d) a HCDRI of SEQ ID NO:283, (e) a HCDR2 of SEQ
ID NO:284, and (f) a HCDR3 of SEQ ID NO:285;

(xxii) a light chain variable region that comprises (a) a LCDR1 (CDR-Complementarity Determining
Region) of SEQ ID NO:294, (b) a LCDR2 of SEQ ID NO:295, (c¢) a LCDR3 of SEQ ID NO:296; and
a heavy chain variable region that comprises: (d) a HCDRI of SEQ ID NO:297, (e) a HCDR2 of SEQ
ID NO:298, and (fy a HCDR3 of SEQ ID NO:299; or

(xxiii) a light chain variable region that comprises (a) a LCDR1 (CDR-Complementarity Determining
Region) of SEQ ID NO:322, (b) a LCDR2 of SEQ ID NO:323, (c¢) a LCDR3 of SEQ ID NO:324; and
a heavy chain variable region that comprises: (d) a HCDRI of SEQ ID NO:325, (e) a HCDR2 of SEQ
ID NO:326, and (f) a HCDR3 of SEQ ID NO:327.

58. The antibody or antigen binding fragment thereof of claim 57 in which at least one amino acid
within a CDR is substituted by a corresponding residue of a corresponding CDR of another anti-CDH6
antibody in Table 5 or 6.

59. The antibody or antigen binding fragment thereof of claim 57, wherein said antibody or antigen

binding fragment thereof comprises:

(i) a heavy chain variable region (vH) that comprises SEQ ID NO: 230, and a light chain variable
region (vL) that comprises SEQ ID NO:23 1;
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(i) a heavy chain variable region (vH) that comprises SEQ ID NO: 216, and a light chain variable
region (vL) that comprises SEQ ID NO:217;

(iii) a heavy chain variable region (vH) that comprises SEQ ID NO: 272, and a light chain variable
region (vL) that comprises SEQ ID NO:273;

(iv) a heavy chain variable region (vH) that comprises SEQ ID NO:3 14, and a light chain variable
region (vL) that comprises SEQ ID NO:3 15;

(v) a heavy chain variable region (vH) that comprises SEQ ID NO:20. and a light chain variable region
(VL) that comprises SEQ ID NO:21;

(vi) a heavy chain variable region (vH) that comprises SEQ ID NO: 34, and a light chain variable
region (vL) that comprises SEQ ID NO:35;

(vii) a heavy chain variable region (vH) that comprises SEQ ID NO:48, and a light chain variable
region (vL) that comprises SEQ ID NO:49;

(viii) a hesvy chain variable region (vH) that comprises SEQ ID NO:62, and a light chain variable
region (vL) that comprises SEQ ID NO:63;

(ix) a heavy chain variable region (vH) that comprises SEQ ID NO:76, and a light chain variable
region (vL) that comprises SEQ ID NO:77;

(x) a heavy chain variable region (vH) that comprises SEQ ID NO:90, and a light chain variable region

(vL) that comprises SEQ ID NO:91;

(xi) a heavy chain variable region (vH) that comprises SEQ ID NO: 104, and a light chain variable
region (vL) that comprises SEQ ID NO: 105;

(xii) a heavy chain variable region (vH) that comprises SEQ ID NO: 118, and a light chain variable
region (vL) that comprises SEQ ID NO: 119;

(xiii) a heavy chain variable region (vH) that comprises SEQ ID NO: 132, and a light chain variable

region (vL) that comprises SEQ ID NO: 133;

(xiv) a heavy chain variable region (vH) that comprises SEQ ID NO: 146, and a light chain variable
region (vL) that comprises SEQ ID NO: 147;

(xv) a heavy chain variable region (vH) that comprises SEQ ID NO: 160, and a light chain variable
region (vL) that comprises SEQ ID NO: 161 ;
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(xvi) a heavy chain variable region (vH) that comprises SEQ ID NO: 174, and a light chain variable
region (vL) that comprises SEQ ID NO: 175;

(xvii) a heavy chain variable region (vH) that comprises SEQ ID NO: 188, and a light chain variable
region (vL) that comprises SEQ ID NO: 189;

(xviii) a heavy chain variable region (vH) that comprises SEQ ID NO: 202, and a light chain variable
region (vL) that comprises SEQ ID NO:203;

(xix) a heavy chain variable region (vH) that comprises SEQ ID NO: 244, and a light chain variable
region (vL) that comprises SEQ ID NO:245;

(xx) a heavy chain variable region (vH) that comprises SEQ ID NO:258, and a light chain variable
region (vL) that comprises SEQ ID NO:259;

(xxi) a heavy chain variable region (vH) that comprises SEQ ID NO:286, and a light chain variable
region (vL) that comprises SEQ ID NO:287;

(xxii) a heavy chain variable region (vH) that comprises SEQ ID NO:300, and a light chain variable
region (VL) that comprises SEQ ID NO:301; or

(xxiii) a heavy chain variable region (vH) that comprises SEQ ID NO:328, and a light chain variable
region (vL) that comprises SEQ ID NO:329.

60. A diagnostic reagent comprising the antibody or antigen binding fragment thereof of claim 57 or

59 which is labeled.

61. The diagnostic reagent of claim 60, wherein the label is selected from the group consisting of a

radiolabel, a fluorophore, a chromophore, an imaging agent, and a metal ion.
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FIGURE 1

Determination of cellular binding EC50 of CDH6 1gGs by FACS on OVCARS3 cells
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FIGURE 5

Upper panel: Structure of NOV(712 binding to CDH6. Upper panel: overall structure of NOV(712
binding to CDH6 EC5 (left) and detailed view of NOV0712 epitope residues on CDH6 (right, shown
as sticks and labeled). Lower panel: NOV0712 binds the majority of a Ca2+-binding loop in CDH6
ECS5 (residues 571-579) and induces an “out” conformation of the loop
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FIGURE 6

Upper pancl: Structurc of NOV0710 binding to CDH6. Uppcr pancl: overall structurc of NOV0710
binding to CDH6 ECS5 (left) and detailed view of NOV0710 epitope residues on CDH6 (right, shown
as sticks and labeled). Lower panel: NOV0710 binds the majority of a Ca2+-binding loop in CDH6
ECS5 (residues 571-579) and induces an “out” conformation of the loop
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CDH6 mRNA expression highlights ovarian cancer, renal cancer, soft tissue cancer, CNS cancers and thyroid cancer as indications with CDH6 over-expression
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INTERNATIONAL SEARCH REPORT
International application No
PCT/IB2015/056032
A. CLASSIFICATION OF SUBJECT MATTER
INV.  CO07K16/28 AB1K39/395 A61P35/00 A61K31/00
ADD.

classification and IPC

According to International Patent Classification (IPC) orto both

B. FIELDS SEARCHED

rtation searched ( ion system by

ion

CO7K  GQIN  AB61K

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal , WPl Data, BIOSIS,

EMBASE

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

claims 1,4
example

— -

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y wo 2005/001092 A2 (WYETH CORP [US] ; BE 1-4,7,
XIAOBING [US] ; WEI LIU [US]; SLONIM DONNA 10-24,
K [US] ;) 6 January 2005 (2005-01-06) 27,
29-50,
55,56

| Xl Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
1o be of particular relevance

“E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claimfs) orwhich is
cited to establish the publication date of another citation or other
special reason (as specified]

‘0 " document referring to an oral disclosure, use, exhibition or other
means

prior to the inter

it p filing date but later than
the priority date claimed

"T" later after the i filing date or priority
date and not in conflict with the appli but cited to d
the principle ortheory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

'Y " document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&" document member of the same patent family

Date of the actual completion of the international search

10 December 2015

Date of mailing of the international search report

12/01/2016

Name and mailing address of the ISA/
European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk
Tel. (+31-70) 340-2040,
Fax: (+31-70) 340-3016

Authorized officer

Bumb, Peter

Form PCT/ISA/210 (second sheet) (April 2005)
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C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

X

SHIMAZUI T ET AL: "Expressi on of
cadherin-6 as a novel diagnosti ¢ tool to
predi ¢t prognosi s of pati ents with
E-cadheri n-absent renal cel | carcinoma. ",
CLINICAL CANCER RESEARCH : AN OFFICIAL
JOURNAL OF THE AMERICAN ASSOCIATION FOR
CANCER RESEARCH OCT 1998,

vol . 4, no. 10, October 1998 (1998-10) |,
pages 2419-2424, XP002750983 ,

ISSN : 1078-0432

page 2420, left-hand col umn, line 8 -
right-hand col umn, line 9

PAUL ET AL: "Cadheri n-6: : A New

Prognosti ¢ Marker for Renal Cell

Carci noma",

JOURNAL OF UROLOGY, LIPPINCOTT wiLLIAMS &
wl LKINS, BALTIMORE, MD, US,

vol . 171, no. 1,

1 January 2004 (2004-01-01) , pages 97-101,
XP005532199,

ISSN : 0022-5347 , DOl :

10. 1097/01. JU. 0000101512 .47242. 79

page 97, right-hand col umn, line 8 - line
21

page 100, right-hand col umn, last
paragraph

ROBERT Y. ZHAO ET AL: "Synthesi s and
Eval uati on of Hydrophi lic Linkers for
Anti body-Maytansi noi d Conjugates" ,
JOURNAL OF MEDICINAL CHEMISTRY,

vol . 54, no. 10, 26 May 2011 (2011-05-26)
pages 3606-3623 , XP055046274,

ISSN : 0022-2623 , DOl : 10. 1021/jm2002958
page 3612, left-hand col umn, line 37
page 3612, right-hand col umn, lines 24,
35-38

page 3615, |eft-hand col umn, lines 12-16
VALENTINA SANCISI ET AL: “"Cadherin 6 Is a
New RUNX2 Target in TGF-[beta] Signal |ing
Pathway" ,

PLOS ONE,

vol . 8, no. 9,

12 September 2013 (2013-09-12) , page
75489, XP55235108,

DOl : 10. 1371/journal  .pone. 0075489

the whol e document

5,6,25,
26,
51-54,
57,58,
60,61

1-47
10-24,
27,
29-50,
55,56

22-24,
27,29-36

1-4,7 ,
10-24,
27,
29-50,
55,56

Form PCT/ISA/210 (continuation of second sheet) (April 2005)
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To: ipdocketing@foley.com,,
From: PAIR_eOfficeAction@uspto.gov
Cc: PAIR_eOfficeAction@uspto.gov
Subject: Private PAIR Correspondence Notification for Customer Number 22428

Nov 12, 2021 03:53:31 AM
Dear PAIR Customer:

FOLEY & LARDNER LLP

3000 K STREET N.W.

SUITE 600

WASHINGTON, DC 20007-5109
UNITED STATES

The following USPTO patent application(s) associated with your Customer Number, 22428 , have
new outgoing correspondence. This correspondence is now available for viewing in Private PAIR.

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90
accompanying the correspondence.

Disclaimer:
The list of documents shown below is provided as a courtesy and is not part of the official file
wrapper. The content of the images shown in PAIR is the official record.

Application Document Mailroom Date Attorney Docket No.
16613203 CTRS 11/12/2021 098065-0249
892 11/12/2021 098065-0249

To view your correspondence online or update your email addresses, please visit us anytime at
https://sportal.uspto.gov/secure/myportal/privatepair.

If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov
with 'e-Office Action' on the subject line or call 1-866-217-9197 during the following hours:

Monday - Friday 6:00 a.m. to 12:00 a.m.
Thank you for prompt attention to this notice,

UNITED STATES PATENT AND TRADEMARK OFFICE
PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM
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COMMISSIONER FOR PATENTS FIRST-CLASS MAIL
P.0.BOX 1450 U.S. POSTAGE PAID

POSTEDIGITAL

ALEXANDRIA VA 22313-1451 NNNNN

FOLEY & LARDNER LLP

3000 K STREET N.W.

SUITE 600

WASHINGTON, DC 20007-5109

Courtesy Reminder for
Application Serial No: 16/613,203

Attorney Docket No: 098065-0249
Customer Number: 22428
Date of Electronic Notification: 11/12/2021

This is a courtesy reminder that new correspondence is available for this
application. If you have not done so already, please review the
correspondence. The official date of notification of the outgoing
correspondence will be indicated on the form PTOL-90 accompanying the
correspondence.

An email notification regarding the correspondence was sent to the following
email address(es) associated with your customer number:
ipdocketing@foley.com

To view your correspondence online or update your email addresses, please
visit us anytime at https:/ppair-my.uspto.gov/pair/PrivatePair.

If you have any questions, please email the Electronic Business Center (EBC)
at EBC@uspto.gov or call 1-866-217-9197.
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Atty. Dkt. No. 098065-0249

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Inventor Name: Atsuko SAITO

Title: ANTI-CDH6 ANTIBODY AND ANTI-CDH6 ANTIBODY-DRUG
CONJUGATE

Application No.: 16/613,203

International Filing 5/14/2018

Date:

371(c) Date: 11/13/2019

Examiner: Robert S. Landsman

Art Unit: 1647

Confirmation No.: 6337

RESPONSE TO RESTRICTION REQUIREMENT AND SPECIES ELECTION

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Commissioner:

This communication is responsive to the Office Action dated November 12, 2021, concerning

the above-referenced patent application. This response is timely filed.

In response to the restriction requirement set forth in the Office Action, Applicant hereby
provisionally elects Group I, claims 1-13 and 24-28, drawn to antibodies that bind SEQ ID NO: 4.
Applicant makes this election without traverse. Applicant reserves the right to pursue the non-

elected group in any later filed divisional or continuation applications.

In addition to the restriction requirement, the Office Action additionally requires election of
“a single antibody species defined by light chain and heavy chain CDRs 1, 2 and 3 by SEQ ID NO.”
Office Action at p. 3. Applicant elects an antibody with:

4866-4179-0217.1 _1-
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CDRLI, CDRL2, and CDRLS3 represented by SEQ ID NOs: 12, 13, and 14, respectively;
CDRHI1, CDRH2, and CDRH3 represented by SEQ ID NOs: 17, 60, and 19, respectively.

An exemplary light chain comprising the foregoing CDRs is represented by SEQ ID NO: 61, and an
exemplary heavy chain comprising the foregoing CDRs is represented by SEQ ID NO: 69. This

election reads on claims 1-9, 13, and 24-28.

Applicant makes the foregoing election with the understanding that once the elected species
1s determined to be patentable, the Examiner will consider the patentability of the full scope of the

claims including the currently non-elected species of glycoproteins pursuant to MPEP § 806.04.

Applicant believes the foregoing elections are full and complete, and that the elections will
allow the Examiner to proceed with substantive examination. To the extent that further elections or

clarifications are required, Applicant implores the Examiner to contact the undersigned directly.

The Commissioner is hereby authorized to charge any additional fees which may be required
regarding this application under 37 C.F.R. §§ 1.16-1.17, or credit any overpayment, to Deposit
Account No. 19-0741. Should no proper payment be enclosed herewith, as by the credit card
payment instructions in EFS-Web being incorrect or absent, resulting in a rejected or incorrect credit
card transaction, the Commissioner is authorized to charge the unpaid amount to Deposit Account
No. 19-0741. If any extensions of time are needed for timely acceptance of papers submitted
herewith, Applicant hereby petitions for such extension under 37 C.F R. §1.136 and authorize

payment of any such extension fees to Deposit Account No. 19-0741.

Respectfully submitted,

Date January 12, 2022 By /Benjamin Berkowitz/
FOLEY & LARDNER LLP Benjamin A. Berkowitz
Customer Number: 22428 Attorney for Applicant
Telephone:  (202) 295-4620 Registration No. 59,349

Facsimile: (202) 672-5399

4866-4179-0217.1 -
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Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
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ipdocketing @foley.com
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9) (O Claim(s) _____ are subject to restriction and/or election requirement

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.
Application Papers

10)¥ The specification is objected to by the Examiner.

11) The drawing(s) filed on 13 November 2019 is/are: a)@ accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119

12)@ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)M All b)(J Some**  ¢)(] None of the:
1.4 Certified copies of the priority documents have been received.
2.0 Certified copies of the priority documents have been received in Application No.

3.00 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).

** See the attached detailed Office action for a list of the certified copies not received.
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Application/Control Number: 16/613,203 Page 2
Art Unit: 1647

DETAILED ACTION

Notice of Pre-AIA or AIA Status
The present application, filed on or after March 16, 2013, is being examined under the first inventor

to file provisions of the AIA.

1. Formal Matters
A In the response dated 1/12/22, Applicants elected, without traverse, Group I, drawn to the indic ated
SEQ ID NOs. Therefore, this restriction is deemed proper and is made FINAL.

B. Claims 1-28, 53 and 54 are pending. Claims 14-23, 53 and 54 are withdrawn as being drawn to

non-elected inventions. Claims 1-13 and 24-28 are the subject of this Office Action.

2. Specification
A The use of at least the terms EnVision® (page 130, 4" line from the bottom), TripLE™ (paragraph
[0230]), Vivaspin® 20 (paragraph [0234]) and Lipofectamine™ 2000 (paragraph 0235) which are trade

names or marks used in commerce, has been noted in this application. The terms should be accompanied
by the generic terminology; furthermore the terms should be capitalized wherever it appears or, where
appropriate, include a proper symbol indicating use in commerce such as ™, SM or ® following the terms.

Although the use of trade names and marks used in commerce (i.e., trademarks, service marks,
certification marks, and collective marks) are permissible in patent applications, the proprietary nature of
the marks should be respected and every effort made to prevent their use in any manner which might

adversely affect their validity as commercial marks.

B. The listing of references on pages 4-5 of the specification is not a proper information disclosure
statement. 37 CFR 1.98(b) requires a list of all patents, publications, or other information submitted for
consideration by the Office, and MPEP § 609.04(a) states, "the list may not be incorporated into the
specification but must be submitted in a separate paper." Therefore, unless the references have been cited

by the examiner on form PTO-892, they have not been considered.
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C. If applicable, the first line of the specification should be updated to reflect the status (e.g. “now
U.S. Patent No.”, or “now abandoned™) of any parent applications. Similarly, though none could be found,
any U.S. or Foreign Applications cited in the specification which have since issued should be updated with

the corresponding Patent No.

D. Though no issues could be found, Applicant is advised that embedded hyperlinks and/or other
forms of browser-executable code are impermissible and require deletion. The attempt to incorporate
subject matter into the patent application by reference to a hyperlink and/or other forms of browser-
executable code is considered to be an improper incorporation by reference. See MPEP 608.01(p),
paragraph I regarding incorporation by reference. Itis noted that the recitation of “www.”alone, as opposed

to iy w.”, 1s also active and should not be used.

E. Though no issues could be found, when a sequence is presented in a drawing, regardless of the
format or the manner of presentation of that sequence in the drawing, the sequence must still be included
in the Sequence Listing and a sequence identifier ("SEQ ID NO:X") must be used either in the drawing or
in the Brief Description of the Drawings. See MPEP § 2422.02.

F. Though no issues could be found, according to 37 CFR 1.821(d) (MPEP § 2422), where the
description or claims of a patent application discuss a sequence listing that is set forth in the "Sequence
Listing" in accordance with paragraph (c) of this section, reference must be made to the sequence by use of
the assigned identifier, in the text of the description or claims, even if the sequence is also embedded in the

text of the description or claims of the patent application.

G. The specification has not been checked to the extent necessary to determine the presence of all
possible minor errors. Applicants’ cooperation is requested in correcting any errors of which Applicants

may become aw are.

3. Claim Rejections - 35 USC § 112(a) —scope of enablement
No rejection is being made over claim 8 since it is believed that the recited regions of the light and

heavy chains comprise all 6, full-length, CDRs.
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4. Claim Rejections - 35 USC § 102

In the event the determination of the status of the application as subject to AIA 35 U.S.C. 102 and
103 (or as subject to pre-AIA 35 U.S.C. 102 and 103) is incorrect, any correction of the statutory basis for
the rejection will not be considered a new ground of rejection if the prior art relied upon, and the rationale

supporting the rejection, would be the same under either status.

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the basss for

the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(2)(1) theclaimed invention was patented, described in a printed publication, or in public use, on sale, or
otherwise available to the public before the effective filing date of the claimed invention.

(a)(2) the claimed invention was described in a patent issued under section 151, or in an application for
patent published or deemed published under section 122(b), in which the patent or application, as the
case may be, names another inventor and was effectively filed before the effective filing date of the
claimed invention.

A Claim 1, 2 and 24 are rejected under 35 U.S.C. 102(a)(1) as being anticipated by Dunne et al.

Dunne teaches monoclonal and polyclonal antibodies which bind to human CDH6 (“Materials™)
and “Antibodies and Protein to Cadherin 6 Inhibit Platelet Aggregation”.

Regarding claim 1 (antibody having internalization ability), it is noted that claim 1 does not require
the fragment to have internalization activity, only that it is a functional fragment of one which does.
Regarding claim 2 (competitive inhibitory activity to one of the recited antibodies). For both of these claims,
since the Office does nothave the facilities for examining and comparing applicants' protein with the protein
of the prior art, the burden is on applicant to show a novel or unobvious difference between the claimed
product and the product of the prior art (i.e., that the antibody of the prior art does not possess the same
material structural and functional characteristics of the claimed antibody). See In re Best, 562 F.2d 1252,
195 USPQ 430 (CCPA 1977) and Ex parte Gray, 10 USPQ 2d 1922 1923 (PTO Bd. Pat. App. & Int.).
Similarly, the reference does not specifically recite any of the modifications in claim 24. However, since
the antibodies were produced in sheep, it would be expected that one or more (e.g

glycosylation/processing) modifications would be expected.
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B. Claims 1, 2 and 24 are rejected under 35 U.S.C. 102(a)(1) as being anticipated by Shimazui et al.
Shimazui teaches an antibody to human cadherin 6 (page 332 right column under “Antibodies™).
Regarding claims 1 and 2, as discussed above for Dunne, see In re Best, 562 F.2d 1252, 195 USPQ 430
(CCPA 1977) and Ex parte Gray, 10 USPQ 2d 1922 1923 (PTO Bd. Pat. App. & Int.). Similarly, the
reference does not specifically recite any of the modifications in claim 24. However, since the antibodies
were produced in mice, it would be expected that one or more (e.g. glycosylation/processing) modifications

would be expected.

C. Claim 1, 2, 13 and 24 are rejected under 35 U.S.C. 102(a)(1) as being anticipated Cho et al.

Cho teaches polyclonal antibodies to human CDH6 (page 84, right column, first full paragrah).
Regarding claims 1 and 2, as discussed above for Dunne, see In re Best, 562 F.2d 1252, 195 USPQ 430
(CCPA 1977) and Ex parte Gray, 10 USPQ 2d 1922 1923 (PTO Bd. Pat. App. & Int.). Similarly, the
reference does not specifically recite any of the modifications in claim 24. However, since the antibodies
were produced in rabbits, it would be expected that one or more (e.g. glycosylation/processing)

modifications would be expected.

D. Claim 1, 2, 5, 13 and 24 are rejected under 35 U.S.C. 102(a)(1) as being anticipated Bialucha (U.S.
Patent No. 9,982,045).

Paragraphs [0009] and [0016] of the published application (US2016/0046711) teaches human
CDH®6, which is expected to be identical to the instant human CDH6. Humanized antibodies are taught in
paragraph [0016] and Fab fragments in [0359]. The specification also teaches antibodies as part of an ADC
(paragraph [0022] teaches antibodies conjugated to DM4) which would be expected to internalize
(paragraphs [0149] and [0380]).

Regarding claims 1 and 2, as discussed above for Dunne, see In re Best, 562 F.2d 1252, 195 USPQ
430 (CCPA 1977) and Ex parte Gray, 10 USPQ 2d 1922 1923 (PTO Bd. Pat. App. & Int.). Similarly, the
reference does not specifically recite any of the modifications in claim 24. However, since the antibodies
were produced in mammals [00257], it would be expected that one or more (e.g. glycosylation/processing)

modifications would be expected.
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5. Obviousness-Type Double Patenting

The nonstatutory double patenting rejection is based on a judicially created doctrine grounded in
public policy (a policy reflected in the statute) so as to prevent the unjustified or improper timewise
extension of the “right to exclude” granted by a patent and to prevent possible harassment by multiple
assignees. A nonstatutory double patenting rejection is appropriate where the conflicting claims are not
identical, but at least one examined application claim is not patentably distinct from the reference claim(s)
because the examined application claim is either anticipated by, or would have been obvious over, the
reference claim(s). See, e.g., Inre Berg, 140F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman,
11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir.
1985); Inre Van Ornum, 686 F.2d 937,214 USPQ 761 (CCPA 1982); Inre Vogel, 422 F.2d 438, 164 USPQ
619 (CCPA 1970); In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d) may be used to
overcome an actual or provisional rejection based on nonstatutory double patenting provided the reference
application or patent either is shown to be commonly owned with the examined application, or claims an
invention made as a result of activities undertaken within the scope of a joint research agreement. See
MPEP § 717.02 for applications subject to examination under the firstinventor to file provisions of the AIA
as explained in MPEP § 2159. See MPEP § 2146 et seq. for applications not subject to examination under
the first inventor to file provisions of the AIA. A terminal disclaimer must be signed in compliance with 37
CFR 1.321(b).

The USPTO Internet website contains terminal disclaimer forms which may be used. Please visit
www.uspto.gov/patent/patents-forms. The filing date of the application in which the form is filed
determines what form (e.g., PTO/SB/25, PTO/SB/26, PTO/ALA/25, or PTO/AIA/26) should be used. A
web-based eTerminal Disclaimer may be filled out completely online using web-screens. An eTerminal
Disclaimer that meets all requirements is auto-processed and approved immediately upon submission. For

more information about eTerminal Disclaimers, refer to
WW W nspto.gov! 1 proces ‘efsiqud Ydnfo-Lip.
A Claims 1-13 and 24-28 are rejected on the ground of nonstatutory double patenting as being

unpatentable over claims 1-29 of U.S. Patent No. 11,077,202 (17/010,162). Although the claims at issue
are not identical, they are not patentably distinct from each other because the patent claims are a species of
the instant genus. The only essential difference being that the patent claims recite a drug conjugated to the
identical antibody (ADC). However, it would have been obvious at the time of the instant invention to have
conjugated a drug to the instant antibody in order to specifically target the drug to a desired cellular location
for therapeutic or diagnostic purposes since antibodies can provide extraordinary targeting specificity.

Furthermore, the technique of using ADCs was well-known in the art at the time of the instant invention.

B. Claims 1-13 and 24-28 are provisionally rejected on the ground of nonstatutory double patenting
as being unpatentable over claims 1-65 of copending Application No. 17/293,577 (reference application).
Although the claims atissue are notidentical, they are not patentably distinct from each other for the reasons

discussed in paragraph A, above, regarding U.S. Patent No. 11,077,202.
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This is a provisional nonstatutory double patenting rejection because the patentably indistinct

claims have not in fact been patented.

6. Conclusion

No claim is allow able.

Adpvisory information

Any inquiry concerning this communication or earlier communications from the examiner should
be directed to ROBERT S LANDSMAN whose telephone number is 571-272-0888. The examiner can
normally be reached M-F 8 AM — 6 PM (eastern).

Examiner interviews are available via telephone, in-person, and video conferencing using a USPTO
supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use the USPTO
Automated Interview Request (AIR) at http://ww w.uspto.gov/interview practice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s super visor, Joanne
Hama, can be reached at 571-272-2911. The fax phone number for the organization where this application
or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent Application
Information Retrieval (PAIR) system. Status information for published applications may be obtained from
either Private PAIR or Public PAIR. Status information for unpublished applications is available through
Private PAIR only. For more information about the PAIR system, see http://pair-direct.uspto.gov. Shoukd
you have questions on access to the Private PAIR system, contact the Electronic Business Center (EBC) at
866-217-9197 (toll-free).

/ROBERT S LANDSMAN/
Primary Examiner, Art Unit 1647
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E-Cadherin during Kidney Development and in
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A&xstract

: Cell-celi adhesion mediated by cadherins is tight and stable and preserves tissue integri-
ty. However, during tissue remodeling, e.9., development, adhesion rmay ke modified for mor-
phogenic movement. Similarly, during carcinogenesis, cell-cell adhesion might alter feading to a
more aggressive phenotype. Here we describe cadherin expression patterns in developing, adult,
and neoplastic kidnev.
Matheds: Fetal kidneys were obtained from voluntary terminations of pregnancy and 43 renal cell
carcinomas {RCC} and normal kidneys were obtained at nephrectomy. Frozen sections of these spec-
imens were stained immunchistochemically using antibodies against E-cadherin (ECD}, cadherin-8
‘CADB) and o-catenin {a-cat).

fs: CADE was expressed in lower and middie limbs of the S-shaped bodies, structures that will
develop into renal proximal tubules, which also express CADS. Similarly, ECD was expressed in the
upper limb of S-shaped bodies, structures which will develop into distal and coliecting tubules which
also express ECD. Twenty-four out of 43 RCC (55.8%) displayed a CADS (+}/ECD {-}/u-cat {+} phenotype.
The other RCC had a CADG (+/ECD {+}/o-cat {+} phenoiype (10/43, 23.2%), CADE (-)/ECD (+}/u-cat {+)
phenotype (3/43, 7.0%) or CADS (-/ECD {(-Yo-cat {+) phenotype (8/43, 14.0%), respactively. On the oth-
er hand, normal, heterogeneous, or absent expression of CADS was seen in 19, 15, and 9 tumors,

wheresas in 11, 2, and 30 tumaors, respectively, ECD expression was seen. Survival curves showed that
.abnorrr‘di CADS exprassion correiated with a poor prognosis rather than abnormal ECD expression.

R : The combination of cadherin expression appeared to be fixed relatively early during
kidney organogenesis. Since almost all RCC originate from proximal tubular epithelial cells {CADS
(+HECD (-Ya-cat (+}}, only 55.8% of RCC retained the original cadherin phanotype. Alterations in ex-
pression of these molecules may be a reflection of the degree of dedifferentiation from the primary
organ. In addition, scoring of expression patterns including heterogeneous expression could be a
useful tool to estimate the malignancy potential of the tumorn
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introduction

The cadherin family of molecules is a large family of
transmernbrase cell-cell adhesion molecules which pre-
serve tissue mtegrity in a homophilic, homotypic manner,
These molecules play an tmportant role in specific cell-cell
adhesion, particularly m all processes jnvolving tissue re-
modehing, e¢.g.. cell prohiferation, differentiation, morpho-
gonesis and mainienance of multicellular structures. Cad-
herin molecules are generally assoctated with catenins, e,
a-, B and y-catenin, which link cadherin to the actin-based
cvtoskeleton {1-3]. Cadherin-mediated cell-cell contact is
tight and stable, but during tissue remodeling adhesion
should be modificd o allow morphogenic movement.
Therefore, cadherin-mediated cell-cell adhesion might
alter during organ development. Sundarly, during tumor
evolation, oocurrence of tumor cells with altered cell-cell
adhesion properties can lead to a more aggressive
{metastatic) phenotype. At the anset of kidney morphogen-
esis, only two tissue compartments can be distinguished
morphologically: the nephrogenic mesenchyme and the
ureter epithelium, Difforentiation requires their intoraction,
and as a resull, nephrogenic mesenchymal cells are -
duced o become nephrogenic vesicles which contact ter-
minal ampullae of the ureter epithelium. The nephrogenic
vesicles will eventually grow out to become the proximal
nephron segments, whereas the terminal ampullae will de-
velop iato the distal nephron segments and the collecting
duct systemn. During this process immense tissue remodel-
ifg OCCUIS.

The major epithehal cell adhesion molecule i1s F-cad-
herin, which is expressed in the majorily of epithelial cells
where 1t acts to preserve epithelial mntegrity. However, m
adult kidney, proximal tubular epithelial cells do not ex-
press E-cadherin. Only cells of Bowman’s capsule, the thin
himb of Henle’s loop, distal and collecting tubules express
E-~cadherin, whereas N-cadherin, which is predominantly
expressed m neural cells, is present in proximal tubules [4].
Renal cell carcinoma {RCC), which comprises 90% of renal
tumors, ongimates from proximal tubular cells. fn a previ-
cus study, we have deseribed the frequent expression of
cadherin-6 i RCC cell lines at the mRNA level [5] Cad-
herm-6 15 the human homolog of rat K-cadherin [6], ex-
pressed in pormal kidney and in RCC celf Lines |3, 7] In
contrast, N~cadherin mRNA was expressed in all RCC cell
ines examined. Additionally, we have observed a-catenin
expression at the celi-cell borders in all nephron segmeunts
of the adult kidney [8]. This suggests the presence of cad-
herin-catenin complexes as functional cell adhesion com-
plexes. Thus, we hypothesized that certain critical cad-
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herins, ¢.g., E~cadherin and cadberin-6, sught play an -
poriant role during the malignant fransformation of renal
tubular epithelial cells and during kidoey development. In
this study, we have focused our stiention on the alierations
of these cadberin complexes during kidoey development
and n the neoplastic kidney tissue.

Materials and Msethods

Normal Kidney and RCC Specimens

Adudt uman kidoey and 43 RCC specimens wexe obtained at
nephrectomy at the Academic Hospital Nijmegen. Histological evalu-
ations were performed on HE sections. The histological subtyps and
pathological stage of the tuwsts were determined according to the
WHOQ classification sysiem {9] and the TNM classification [10]. Pa-
tient follow-up periods ranged between 10 and 84 months after
nephrectomy. Human fetal kidney specimens of 14 and 19 weeks ges-
tation, as estimated from body length measurements, were obtained
from voluntary terminations of pregnancy. The tissue was snap-~frozen

N C

in liguid vittogen and stored at -70°C wutil nse.

Antibodies

The antibodies used i this study were as follows: mounoclonal an-
tibody (mAb) HECD-1 (Takara, Japan) for the detection of E-cad-
hetin and a mouse polyclonal antiserum against a GST-human o-
catenin fusion protein (Mol} as described previously {11}, For
cadherin-6, we have developed an anti-human cadherin-6 mouse
monoclonal antibody (clone 2B6). Briefly, the purified GST fusion
protein corresponding to the amino acid sequence 69480 (nucleotide
363-1559) of human cadherin~6 was used as immmunogen. Female
BALB/c nrice were immunized with 50 ug protein in Freund’s com-
plete adjuvant. Subseguently, animals were boosted with 50 gg pro-
tein it Freund's incomplete adjuvant, After the fouxth boost, spleno-
cytes wete harvested aund fused with SP2/43 cells according to general
hiybnidorua techuology. Hybridoma cultures were tested by ELISA for
the presence of cells producing wouse {g reactive with cadherin-6.
Supernatants of positive cultures were tested on frozen tissue sections
and subcloned. Western blot analyses were performed to confirm the
mAb specificity, ie., clone 2B6 recognized a single band of 120 kD,
corresponding to cadherin-6. In addition, mouse mAb RC3 was used
1o delincate renal proximal mbules {121

Immuniofistochemical Staining

Four-mncrometer senal fozen sections were stained using
HECD-1 diluted 1:20), 286 (dikuted 1500} and Mal (diluted 1:500)
as primary antibody, followed by biotinylated anti-mouse antibody
{used 1:200; Amersham) and streptavidin biotin peroxidase complex
(used 1:300; Amersham). The sectious were developed with 3,3'-
diaminobenzidine fetrahydrochloride, containing 0.03% hydrogen
peroxide, and counterstained with hematoxylin

Evaluation of Cadherin and Catenin Expression in Developing

Kidneys and RCC

in fetal kidney, morphologically defined structores, 1., the renal
vesicles, S-shaped vodies and capillary loop stage of the developing
nephron were studied. Expression of cadbering and calenin in these
structures was evaluated and scored as positive or negative.
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Fig. 1. Immunochistochemical staining of
haman fetal kidney tissne. In the renal vesicle
stage and S-shaped body stage of nephron
development, terminal ampullae (TA, &) ex-
press B-cadherin, bot e

A) and S-chaped bodies (S8R, £ are
tierin(-}. Cadherin-6 15 expresse
vesicles (RV) and @ the lower limb up 0 a
part of the upper limb of the S-shaped body
(SBB, arrows}, but absent 0 teoninal ampul-
lac (8). In the capiliary loop stage, premature
renal proximal fubules express RC3 (B} and
cadherin-G (F), but are E~cadherin(-) (G). a-
Caterin is expressed in induced nephrogeme
biastemal cells, in terminal ampuliae, and in
all developing nephron segments throughont
nephren developraent (83, M)

E

To evalnate the alteration of combination in cadherin expression,
expression of cadherin or catenin was scored ag positive or negative,
irrespeciive of homogeneity, i.¢., homogencouns and hetcrogencous
staining at the cell-cell contact site was scored as positive. For clim-
copathological and survival aralyses, the expression pattern of cad-
herin or catenin was scored as nommal, beterogeneous, ¢r absext ac-
cotding to owr previous paper {13} Correlatons between the
expression pattemn of these molecudes and pathological parametiers
were evaluated using the ¥ test. In addition, Kaplan-Meier survival
curves according to the cadherin expression pattern were statistically
analyzed using the log-rank test as previously reported [13].

E-Cadherin and Cadhenn-6 in Developing
and Neoplastic Kidney

OnCusp
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Resuits

Cadherin and a-Catenin Expression in Fetal Kidney

In renal vesicles, no E-cadherin expression was detected.
In contrast, a strong expression of E~cadherin was observed
in terpunal ampullae from which all distal sephron ele-
menis evolve (fig. 1A}, Renal vesicles (induced nepliro-
genic blastemal cells) oxpressed cadherin-6 (fig. 1B). In -
shaped bodies, E-cadherin expression was resiricted to the

Hur Urol 2000;38:351--338 333
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Fig. 2. Expression of E-cadberin, cadlein-6 and a-catenin during kidoey development and in RCC. The expression pat-

herius appear i be fixed at the S-shaped body stage, L.e., at a relatively early stage of nephron developraent. It

is hypothesized that low-grade RCC cells probably express the same molecnles as the normwal cells from which they are de-
rived. In addition, an nndifferentiated tumor which expresses neither E-cadherin nor cadherin~t expresses a-catenin het-
erogencously (combined positive aud negative part).

upper imb, 1.e., to the progenttor cells of distal tubular ep-
shelium (fig. 1C), wherecas cadherin-6 was cxpressed by
cells in the middie Lmb of the S-shaped bodics, i.¢. 1n pro-
genitor cells of the proximal tubular epithelium (fig. 1B). At
the capillarv loop stage, the developing renal proximal
tobular epithehum, expresstng RC3 {fig. 1E). expressed
cadherin-6 (fig. 1F). In contrast, developing renal distal
tubules expressed E-cadherin only (fig. 1G). No dynamic
changes were observed for a~catenin expression: a-catenin
was expressed m induced nephrogenic blastemal cells, the
first recognizable morphological structure known to evolve
nto the proximal part of the nephron, and i terminal am-
pullae, which give rise to the more distal nephron segments,
and in all developing wnephron scgments throughout
nephron development (fig. 1D, H) Figwe 2 shows a
schematic representation of cadherin and catenin expres-
sion during kidney development.

334 Eur Urcl 2000;38:331-338

Cadherin and o-Catenin Fxpression in Adult Kidney

In normal adult kidney, E-cadherin expression was ob-
served in distal tubules and collecting ducts (fig. 3A) Ta
contrast, cadherin-0 expression was restricted to proximal
tubular epithelium (fig. 38). Cadherin-6 was located at ep-
ithelial cell-cell contact sites bud also basolaterally {(fig. 3B).
The identity of the proximal tubular cells was confirme
with mAb RC3 (fig. 3D). Expression of a-~-catenin was ob-
served 1n all segments of the nephron {fig. 3(C) as previouas-
Iy reported {8].

Cadherin and Catenin Expression in RCC

The combination of E-cadherin and cadherin-6 expres-
sion and the respective lustological type of RCC are pre-
senied in table 1. Four different phenotypes (Fig. 2) were ob-
served: cadherin-0(+)/E~cadherind-) (24/43), cadherind{-+)/
E-cadherin{+) (10/43), cadherm-6(-}/E-cadherin{+) (3/43)
and cadherin-6(-)/E-cadherin(-) (6/43) {fig. 2). Thus, ex-
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Fig. 3. In normal aduli kiduey, renal proxi-
mal mbules do unot express E-cadherin but
cadherin-6 and u-~caicnin (&, B, €, respec-
tively), delingated by immunoreactivity with
RC3 monoclonal antibody (§3). In contrast,
renal distal fbnles express E~cadhenin (&)
and oi-catenin (€.

Fig. 4. In typical RCC, E-cadherin is com-
pletely absent (&), whereas howmogeneous
cadhierin-6 expression can be observed at the
cell-cell borders (8). In some cases, e.g.,
clear cell carcinoma grade 2, coexpression of
E-cadherin (€) and cadherin-6 (I3) was ob-
served.

pression of cadherin~-6 was found in 34 out of 43 samples,
whereas E-cadherin expression was found m 13 out of 43
tumors. Figure 4 shows representative examples of cad-
herin-6(+)/E-cadherin(-} RCC (fig. 4A, B), andof RCC co-
expressing F-cadberin and cadhenn-6 (fig. 4C, D). No sig-
nificant corrclation was found between the combination of
cadherin expression and the histological tvpe of RCC (table
D). All tumors examined expressed a-catenin, inchuding the

E-Cadherin and Cadhenn-6 in Developing
and Neoplastic Kidney
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6 tumors m which netther E-cadherin nor cadherin-6 was
detectable. It 15 of note that in these tumors c-catenin ex-
pression appeared heterogencous.

sis in Association with
Aberrant Cadherin Fxpression in RCC
Normal, heterogeneous, or absent expression of cad-

herin-6 was observed i 19, 15, and 9 of 43 RCC, respec-

Clinicopathological Analy

Hur Urol 2000;38:351--338 335
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Table 1. Cadherin expression and histological subtype of RCC

Cadlierineg Eocadhering ) E-cadhenne Totad
S
Alveolar type
Clear 7 g i3 2 22
Granular 2 i 6 2 i1
Mixed g 2 4 i 7
Papillary 6 a 01 i
Tubnlar § 0 i 8 2
Total 19 3 24 5 43

tively, whereas E-cadherin was detected i 11, 2, and 30, re-
spectively. The expression patiern of cadherin-6 correlated
better with tumor stage and grade than that of Ecadhenn (p
= {1,016 and 0.012 for cadberim-6 vs. 0.938 and 0.947 for E-
cadherin}. In sarvival curves, patients who had tumors with
abnormal expression of cadherin-6 had poor survival com-
pared with patieats with normal expression of cadberin-6 (p
= (.0009). Although normal expression of E-cadherin
seemed to be a good prognostic marker, no statistical differ-
ence was seen in survival between abnormal and normal ex-
pression of E-cadherin (p = 0.265). In addition, decreased
cadherin-6 expression was also a poor progrostic marker i
patients with E-cadherin-absent RCC {p = 0.0008), as re-
ported i our previoos study [13]

Discussion

In this study, we show that dramatic changes occur in
cadherin/catenin exprassion during nephron development.
However, beyvond the S-shaped body stage, the first mor-
phelogical structure where the fate of every component has
been described [14]. cadherin expression appears to be
completely determined, ie., cadhierin expression seems to
be fixed at an carly stage of nephron development. At renal

vesicle indaction, radical changes occur 1n the phenotype of

the induced metanephric blastemal cells [14]. This 1s also
true for cadherin expression. For example, cadberin-o ex-
pression is induced and expressed in all structures knows to
give rise {o proximal epithelial cells whereas no expression
can be observed in blastomal cells. This coinecides with the
expression of cytokeratin 8 and 18, cytokerating specitic for
simple epithelia {14} Thus, metancphric blastemal cells
abruptly change from a mesenchymal to an epithehal phe-
nOtYpe.

336 Eur Urcl 2000;38:331-338
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In a recent report, Cho et al. {15] also described heterc-
gencous cadherin-6 expression by renal vesicles and sug-
gested that tlus primitive epithelium s already patterned
with respect to progenttor celf types. In condrast to our ob-
servations, these avestigalors observed E-cadhertn in renal
vesicles as well. Otherwise, our immunclustochemical ob-
servations are in complete agreement: in the Sshaped body,
the cadherin expression patterns reflect the developmental
fate of cach region. The stamning results for E-cadherin in
the developing nephron are alsc in agreement with those of
Nowwen ¢t al. {4] who described the expression of A-CAM
{(N-~cadherin) and L-CAM (E-cadherin} m buman develop-
ing kidnoy. These investigators described N-cadherin ex-
pression in lower and middie limbs of the S-shaped body in
fetal kidney and m proximal tubules and thun limb of Hen-
Ie’s loop in adult kidney. In our study, we found cadherin-6
expression in these same structures. Thas, in developing
and i adult nephrons, N-cadherm and cadherin-6 appear to
be coexpressed.

We noticed that proximal tubular expression of cadherin-
6 and a-catenin was predominantly basolateral rather than
fateral at epithelial celi-cell countact sites. Basolateral cad-
herin staining has also been observed by Piepenhagen et al.
(16} Currently, no explanation for this basolateral staining
of cadherin-6 is obvious. Piepenhagen et al. |16} hypothe-
sized that this staining patiera pught be due to intraceiivlar
cadherin-cadherin interactions with the basal infoldings that
characterize many of the coll types along the nephron.
These investigators also suggested that cadherin-6 might in-
teract with the adjacent nonepithelial cell layers.

In subsets of RCC, a tumor originating from proximal
tubalar epithelial cells, downregulation of cadherin-6 and
upregulation of E-cadherin was observed. In the majority of
RCC, cadherin-6 expression was preserved: cadherin-6 was
expressed 1 79.0% of RCC, whereas E-cadherin was ex-
pressed i only 30.2%. However, only 24/43 RCC dis-
played a cadherin-6(+)/E-cadherin(-) phenotype. Coexpres-
sicn of cadherin-6 and E-cadherin was observed in 10 cases,
and 3 RCC expressed E-cadherin exclusively. Additionally,
6 RCC fmled to express cadhernin-6 as well as E-cadhenin,
whereas heierogencous o-catemn was cobserved. Thus,
44% of RCC the combination of cadherin expression was
dissimilar to the combination of the cells of onigin. Appar-
enily, the neoplastic transformation of proximal tubular ep-
ithelial cells leads (o major alterations 1n expression of these
critical molecules in almost half of the tumors. This con-
trasts with the expression of other cytoskeletal molecules in
RCC, e.g., cviokeratin which 15 almost mvariably identical
to the cells of onigin {14] This dissimularity can be ex-
plained by the different function of these different classes
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of molecules: indermediate flaments are involved m the
maintenance of the cellular structure, whereas cadherin
molecules are nvolved in cell adbesion processes, te., or-
gan structure. The altered cadherin expression may be are-
flection of the degree of dedifferentiation from the primary
organ.

In 3 RCLC, exclusive expression of E-cadherin was soen.
These tumors may constitute tumors originating from morg
distal tubular elements. The 6 tumors that failed to express
cadherin-6 as well as E-cadherin, combined with heteroge-
neous o-catenin expression, may counsist of extremely ag-
gressive cells with high metastatic capacity, as loss of a-
catenin in RCC s knows to correlate with poor clinical
outcome in RCC [8]. Previous studies have also reported on
E-cadherin expression in RCC {8, 17}, Since more than 90%
of RCC arc thought to arise from renal proximal tubslar
cells based on their common phenotype {13, 14, 18, 19}, it
1s not surprising that only a minonity of RCC express E-cad-
herin, This E-cadherm expression can be explained by up-
regulation of E~cadherta during kiduey carcinogencsis.

In the present and a previous study, we demonstrated that
normal expression of cadherin-6 was a better prognostic
marker than E-cadherin in RCC patients {13]. Katagiri ot al.
[17] suggested a statistically sigmificant correlation between
loss of E-cadherin expression and advanced stages of RCC.
In other tumor types where the progentior cells express E-
cadherin, loss of E~cadhenn is considered an imporiant step
in the development of jevasion or metastatic potential 21—
23] However, in view of the absence of E-cadherin expres-
ston 1n proximal tubular cells, absence of E-cadhenn in
RCC does not signify loss of E-cadberin expression, and it
18 difficult to envision how absence of E-cadherin is corre-
lated with stage. Gumt et sl {24] reported that E-cad-
herin(+) pancreatic cancer colls more frequently metasta-
stzed to the liver than E-cadherin{~) cells, indicating that
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loss of E-cadherin expression might promote detachment
from the primary tumor, whercas E-cadherin expression
might be helpful to attach to target organs. However, the
former is clearly not the case for RCC, as a positive correla-
tion existed between absence of E-cadherin expression and
more advanced stage [17]. Considering the potential of the
prognostic ndicator, no signiticant difference i prognosis
was observed between 56% of RCC with retained combina-
tion of cadhering and the other 44% of RCC (data not
shown}. This indicated that sconing of decreased expression
including heterogeneous expression should be taken into
account to estimate the malignancy potential of the tumor.

The bistopathological features of RCC did not correlate
with the combination of cadherin-6 and E-cadherin expres-
sion, similar to the findings of Paul ¢t al. {25]. The current
WHO pathological classification system [9] is not based on
a phenotypic comparison between the tumor cells and their
presumed progenttor cells. Thoenes et al. [26] described a
histopathological classification svstem for RCC based on
cell type. growth patiers and cytological grading of malig-
nancy. With thus classification system, a correlation be-
tween the combination of cadherin expression and tumor
type might be possible. In further studies, it will be of great
mterest to compare the combination of cadherin with the
Thoenes classification {26, 271.

In summary, the nephron expresses a complex set of cad-
herins, and the combination of cadherin expression reflects
the developmental fate of each region at a relatively eady
stage of nephron development. During carcinogenesis, the
combination of cadherin expression changes in almost 30%
of RCC. In view of the critical function of these molecules,
particularky with respect to cell adhesion, the precise defini-
tion of aberrant cadherin expression in RCC maght eventu-
ally be helpful in defining paticnts at risk for recurrence.
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B110 | TW-200817434-A 04-16-2008 GENENTECH, INC. abs
B111 | WO-00/25825-A1 05-11-2000 DAIICHI PHARMACEUTICAL abs
CO., LTD.
B112 | WO-01/00244-A2 01-04-2001 GENENTECH INC abs
B113 | WO-02/00734-A1 01-03-2002 DAIICHI PHARMACEUTICAL abs
CO., LTD.
B114 | WO-03/013602-A1 02-20-2003 MAX PLANCK- abs
GESELLSCHAFT ET AL.
B115 | WO-03/015826-A1 02-27-2003 TANABE SEIYAKU CO abs
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B116 | WO-03/043583-A2 05-30-2003 SEATTLE GENETICS INC abs
B117 | WO-2005/112919-A2 12-01-2005 MEDAREX INC abs
B118 | WO-2006/065533-A2 06-22-2006 SEATTLE GENETICS INC abs
B119 | WO-2006/092230-A2 09-08-2006 KTB TUMORFORSCHUNGS abs
GMBH
B120 | WO-2007/077028-A2 07-12-2007 U3 PHARMA AG ET AL. abs
B121 | WO-2008/100624-A2 08-21-2008 MERRIMACK abs
PHARMACEUTICALS, INC.
B122 | WO-2008/116219-A2 09-25-2008 SLOAN KETTERING INST abs
CANCER
B123 | WO-2008/144891-A1 12-04-2008 ARIUS RESEARCH INC abs
B124 | WO-2011/011474-A1 01-27-2011 ENZON PHARMACEUTICALS abs
INC
B125 | WO-2011/021397-A1 02-24-2011 UNIV CHIBA NAT UNIV abs
CORP ET AL.
B126 | WO-2011/068845-A1 06-09-2011 IMMUNOMEDICS INC abs
B127 | WO-2011/145744-A1 11-24-2011 LIVTECH INC abs
B128 | WO-2011/155579-A1 12-15-2011 SAPPORO MEDICAL abs
UNIVERSITY ET AL.
B129 | WO-2012/019024-A2 02-09-2012 IMMUNOGEN INC ET AL. abs
B130 | WO-2012/064733-A2 05-18-2012 MEDIMMUNE LLC ET AL. abs
B131 | WO-2013/068946-A2 05-16-2013 RINAT NEUROSCIENCE abs
CORP
B132 | WO-2013/077458-A1 05-30-2013 LIVTECH INC abs
B133 | WO-2013/163229-A1 10-31-2013 SEATTLE GENETICS INC abs
B134 | WO-2013/188740-A1 12-19-2013 AMBRX INC abs
B135 | WO-2014/061277-A1 04-24-2014 DAIICHI SANKYO COMPANY, abs
LIMITED
B136 | WO-2014/107024-A1 07-10-2014 CELLTRION abs
B137 | WO-2015/155998-A1 10-15-2015 DAIICHI SANKYO COMPANY abs
LIMITED
B138 | WO-97/46260-A1 12-11-1997 DAIICHI PHARMACEUTICAL abs
CO., LTD.
T — Y ————————————— Ty
NON PATENT LITERATURE DOCUMENTS
Exami cit Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the
ner Nlﬁ item (book, magazine, journal, serial, symposium, catalog, etc.) date, page(s), volume-issue T®
’ number(s), publisher, city and/or country where published.
B139 | ACCHIONE ET AL, Impact of linker and conjugation chemistry on antigen binding, Fc receptor
binding and thermal stability of model antibody-drug conjugates, mAbs, 2012, pgs. 362-372- (12
pages)
B140 | ADAMS ET AL., “Humanization of a recombinant monoclonal antibody to produce a therapeutic HER
dimerization inhibitor, pertuzumab,” Cancer Immunol. Immunother. 55:717-727 (2006).
B141 ALIMANDI ET AL., “Cooperative signaling of ErbB3 and ErbB2 in neoplastic transformation and
human mammary carcinomas,” Oncogene 10:1813-1821 (1995)- 9 PAGES.
fExamner Dat
Signature ate
Considered

4845-7796-6540.1

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.8.L/



OnCusp

13370 of 14295 Ex. 1002
PTO/SB/08 (modified
f Substitute for form 1449/PTO Complete if Known \
INFORMATION DISCLOSURE Application Number 16/613,203
STATEMENT BY APPLICANT Filing Date 5/14/2018
T First Named Inventor Atsuko SAITO
Date Submitted: September 30, 2020 At Unit 1643
(use as many sheets as necessary) Examiner Name NOT YET ASSIGNED
\Sheet | 5 [of |12 Attorney Docket Number 098065-0249 P

NON PATENT LITERATURE DOCUMENTS

Examiner | Cite Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the
Initials* No.* item (book, magazine, journal, serial, symposium, catalog, etc.) date, page(s), volume-issue T®
' number(s), publisher, city and/or country where published.

BT22 | ALLEV BT AL, TANDody-arug conjugates: targeted arug denvery Tor cancer, curent opimion m
Chemical Biology 14:529-537 (2010)- 9 PAGES.

B143 | Allowance dated July 4, 2017, in Japanese Patent Application No. 2016-117096.

B144 | Allowance issued in connection with Taiwanese Patent Application No. 104103127 dated April 11,
2018.

B145 | Australian Intellectual Property Office, “Examination Report No. 2 for Standard Patent Application,”
Australian Patent Application No. 2014371934, dated September 13, 2019.

B146 | BARGINEAR ET AL., “Trastuzumab-DM1: A Review of the Novel Immuno-Conjugate for HER2-
Overexpressing Breast Cancer,” The Open Breast Cancer Journal 1:25-30 (2009).

B147 | BAROK ET AL, Trastuzumab-DM1 is highly effective in preclinical models of HER2-positive gastric
cancer, Cancer Letters, 2011, Vol.306, No.2, pgs. 172-179 (9 pages)

B148 | BASELGA ET AL., “Phase Il Study of Weekly Intravenous Recombinant Humanized Anti-p185HER2
Monoclonal Antibody in Patients with HER2/neu-Overexpressing Metastatic Breast Cancer,” J. Clin.
Oncol. 14(3):737-744 (March 1996).

B149 | BASU ET AL., “The Epithelial/Carcinoma Antigen EGP-1 Recognized by Monoclonal Antibody RS7-
3G11, is Phosphorylated on Serine 303,” Int. J. Cancer 62(4):472-479 (1995).

B150 | BECK, Alain, “The Next Generation of Antibody-drug Conjugates Comes of Age,” Discovery Medicine
10(53):329-339 (October 16, 2010)- 8 PAGES.

B151 | Behrens et al, Methods for site-specific drug conjugation to antibodies, mAbs, 2014, Vol.6, No.1, pgs.
46-53.

B152 | Blok et al., "Cytoplasmic Overexpression of HER2: a Key Factor in Colorectal Cancer", Clinical
Insights: Oncology, Vol. 7, 2013 pages 41-51

B153 | BURKE,PATRICK J et al. Design, Synthesis, and Biological Evaluation of Antibody- Drug Conjugates
Comprised of Potent Campothetchin Analogues , Bioconjugate Chemistry, June 17, 2009. Vol.20
No.6 Pages 1242-1250

B154 | CALABRESE ET AL., “Assignment of TACSTD1 (alias TROP1, M4S1) to human chromosome 2p21
and refinement of mapping of TACSTD2 (alias TROP2, M1S1) to human chromosome 1p32 by in situ
hybridization,” Cytogenet Cell Genet. 92(1-2):164-165 (2001).

B155 | Canadian Examiner's Interview Summary issued in Canadian Patent Application No. 2885800 issued
on March 28, 2017.

B156 | Canadian Office Action dated April 13, 2018 in corresponding application No. 2939802.

B157 | Chinese Office Action dated November 1, 2016 in corresponding application No. 201380053256.2. N4
B158 Chinese Office Action dated November 8, 2019 for corresponding Application No. 201580019138.9 -
4 pages.
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D150 | CHINESE OTICE ACHON ISSUEA 10 COMEsSponamg App. NO. 20120007 1 1320 - D10 5202070 (> pages)

B160 | Chinese Search Report dated June 24, 2020 for corresponding Application No. 108114649

B161 | Colombian Reconsideration Petition dated March 15, 2018 in corresponding application No. N4
NC2016/0000187 - 36 pages

B162 | COUSSENS ET AL, “Tyrosine Kinase Receptor with Extensive Homology to EGF Receptor Shares
Chromosomal Location with neu Oncogene,” Science 230(4730):1132-1139 (December 1985).

B163 | D. LOO ET AL: "Development of an Fc-Enhanced Anti-B7-H3 Monoclonal Antibody with Potent
Antitumor Activity", CLINICAL CANCER RESEARCH, vol. 18, no. 14, 15 July 2012 (2012-07-15),
pages 3834-3845, XP055092714, ISSN: 1078-0432, DOI: 10.1158/1078-0432.CCR-12-0715

B164 | DAMLE, Nitin K., “Tumour-targeted chemotherapy with immunoconjugates of calicheamicin,” Expert
Opin. Biol. Ther. 4(9):1445-1452 (2004)- 8 PAGES.

B165 | DE JAGER ET AL., “DX-8951f: Summary of Phase | Clinical Trials,” Ann. N.Y. Acad. Sci. 922:260-
273 (2000)- 16 PAGES.

B166 | DEFAZIO ET AL., “Expression of c-erbB Receptors, Heregulin and Oestrogen Receptor in Human
Breast Cell Lines,” Int. J. Cancer 87:487-498 (2000)- 12 PAGES.

B167 | DI FIORE ET AL., “erbB-2 Is a Potent Oncogene When Overexpressed in NIH/3T3 Cells,” Science
237:178-182 (July 1987).

B168 | DOSIO et al., “Antibody-targeted leucinostatin A", Journal of Controlled Release, No. 32, (1994),
pages 37-44.

B169 | DUCRY ET AL., “Antibody — Drug Conjugates: Linking Cytotoxic Payloads to Monoclonal
Antibodies,”Bioconjugate Chem. 21:5-13 (2010)- 9 PAGES.

B170 | EL SEWEDY ET AL., “Cloning of the Murine Trop2 Gene: Conservation of a PIP2-Binding Sequence
in the Cytoplasmic Domain of Trop-2,” Int. J. Cancer 75(2):324-330 (1998).

B171 | International Search Report issued in International Patent Application No. PCT/JP2015/002020 N
mailed July 20, 2015

B172 | Esteva et al., A Phase |l Study of Intravenous Exatecan Mesylate (DX-8951f) Administered Daily for 5
Days Every 3 Weeks to Patients with Metastatic Breast Carcinoma, American Cancer
Society,2003,900-907.

B173 | European Search Report issued in corresponding application No. 15743738.5 dated August 9,2017

B174 | Extended European Search Report dated February 4, 2020 for corresponding Application No.

19206764.3
B175 Extended European Search Report dated May 10, 2017 in European Patent Application No.
14874745 4.
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BT70 | EXended curopean Search [Report aated may 1o, 2070, N European Patent Apphcation No.
13847461.4.

B177 | Extended European Search Report dated May 6, 2016, in European Patent Application No.
13845596.9.

B178 | Extended European Search Report issued in European Patent Application No. 15776810.2 dated
August 11, 2017.

B179 | FAULK ET AL., “Antigens of human trophoblasts: A working hypothesis for their role in normal and
abnormal pregnancies,” Proc. Natl. Acad. Sci. USA 75(4):1947-1951 (1978).

B180 | FENDLY ET AL., “Characterization of Murine Monoclonal Antibodies Reactive to Either the Human
Epidermal Growth Factor Receptor or HER2/neu Gene Product,” Cancer Research 50:1550-1558
(1990).

B181 | Final Office Action issued in U.S. Patent Application No. 15/221,851 mailed November 13, 2017.

B182 | FONG ET AL., “High expression of TROP2 correlates with poor prognosis in pancreatic cancer,” Br.
J. Cancer 99(8):1290-1295 (2008).

B183 | FONG ET AL., “TROP2: a novel prognostic marker in squamous cell carcinoma of the oral cavity,”
Mod. Pathol. 21(2):186-191 (2008).

B184 | FORNARO ET AL., “Cloning of the Gene Encoding Trop-2, a Cell-Surface Glycoprotein Expressed by
Human Carcinomas,” Int. J. Cancer 62(5):610-618 (1995).

B185 | FUKUSHIGE ET AL., “Localization of a Novel v-erbB-Related Gene, c-erbB-2, on Human
Chromosome 17 and Its Amplification in a Gastric Cancer Cell Line,” Mol. Cell. Biol. 6(3):955-958
(1986).

B186 | Gomez-Monterrey et al., “Design, Synthesis, and Cytotoxic Evaluation of Acyl Derivatives of 3-
Aminonaphtho[2,3-b]thiophene-4,9-dione, a Quinone-Based System,” Journal of Medicinal Chemistry,
2011, 54(12):4077-4091, abstract.

B187 | GRAUS-PORTA ET AL., “ERbB-2, the preferred heterodimerization partner of all ErbB receptors, is a
mediator of lateral signaling,” EMBO J. 16(7):1647-1655 (1997).

B188 | GRAVALOS ET AL., “HER2 in gastric cancer: a new prognostic factor and a novel therapeutic target,”
Ann. Oncol. 19:1523-1529 (2008).

B189 | HARDWICK ET AL., “Immunohistochemical detection of p53 and c-erbB-2 in oesophageal carcinoma;
no correlation with prognosis,” Eur. J. Surg. Oncol. 23:30-35 (1997).

B190 | HUDIS, M.D., Clifford A., “Trastuzumab — Mechanism of Action and Use in Clinical Practice,” N. Engl.
J. Med. 357(1):39-51 (2007).

B191 | HUDZIAK ET AL., “Increased expression of the putative growth factor receptor p185HER2 causes
transformation and tumorigenesis of NIH 3T3 cells,” Proc. Natl. Acad. Sci. USA 84:7159-7163 (1987).
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|. Sullivan, et al. " Osimertinib in the treatment of patients with epidermal growth factor receptor
B192 | T790Mmutation-positive metastatic non-small cell lung cancer: clinical trial evidence and experience",
Therapeutic Advances in Respiratory Disease, Vol. 10(6), pp.549-565, 2016 (17 pages)

B193 | IN Office Action issued in the corresponding Indian Patent Application Ser. No. 201647013640, dated
July 19, 2019.

B194 | INOUE ET AL., “CM-Dextran-Polyalcohol-Camptothecin Conjugate: DE-310 with A Novel Carrier
System and Its Preclinical Data,” Polymer Drugs in the Clinical Stage, 145-153 (2003)- 9 PAGES.

B195 | International Search Report and Written Opinion for correspondence Application No. N
PCT/JP2018/007152 dated April 24, 2018.

B196 | International Search Report for corresponding Application No. PCT/JP2014/006421 mailed March 17, | v

2015.
B197 | International Search Report for PCT/JP2013/006069, dated December 17, 2013. N4
B198 | International Search Report for PCT/JP2013/006178, dated December 17, 2013. N4
B199 | International Search Report issued in International Patent Application No. PCT/JP2015/000355 N4
mailed April 21, 2015.
B200 | Japanese Notice Of Allowance dated October 18, 2016 in corresponding application No. 2016- N4
166850.
B201 | Japanese Office Action dated December 6, 2016 in corresponding application No. 2016-540705. N4

B202 | JOTO ET AL., “DX-8951F, A Water-Soluble Camptothecin Analog, Exhibits Potent Antitumor Activity
Against a Human Lung Cancer Cell Line and its SN-38-Resistant Variant,” Int. J. Cancer 72:680-686
(1997)- 7 PAGES.

B203 | K. Yonesaka, et al., "Anti-HER3 monoclonal antibody patritumab sensitizes refractory non-small cell
lung cancer to the epidermal growth factor receptor inhibitor erlotinib",Oncogene Vol.35, pp.878-886,
2016 (10 pages!

B204 | KANG ET AL, Engineering multivalent antibodies to target heregulin-induced HERS signaling in
breast cancer cells, mAbs, 2013, Vol. 64, No.1, pgs. 15-29.

B205 | KAPTAIN ET AL., “Her-2/neu and Breast Cancer,” Diagn. Mol. Pathol. 10(3):139-152 (2001).

B206 | KARUNAGARAN ET AL., “ErbB-2 is a common auxiliary subunit of NDF and EGF receptors:
implications for breast cancer,” EMBO J. 15(2):254-264 (1996).

B207 | KAWAKAMI ET AL - "The anti-HER3 antibody patritumab abrogates cetuximab
resistance mediated by heregulin in colorectal cancer cells", Oncotarget, Vol. 5, No. 23, Dec-5-2014,
11847-11856 - 10 pages.
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Kimio Yonesaka, "Anti-HER3 Antibody Patritumab Overcomes Resistance to EGFR Inhibitor in Non-
small Cell Lung Cancer", The Japan Lung Cancer Society, vol. 55, pp.948-955, 2015 (8 pages)

B209 | Korean Office Action dated May 1, 2018 in corresponding application No. 10-2016-7015961. N4

B208

B210 | KORKAYA ET AL., “HERZ2 regulates the mammary stem/progenitor cell population driving
tumorigenesis and invasion,” Oncogene 27:6120-6130 (2008).

B211 | KRAUS ET AL., “Demonstration of ligand-dependent signaling by the erbB-3 tyrosine kinase and its
constitutive activation in human breast tumor cells,” Proc. Natl. Acad. Sci. USA 90:2900-2904 (April
1993)- 5 PAGES.

B212 | KRAUS ET AL., “Isolation and characterization of ERBB3, a third member of the ERBB/epidermal
growth factor receptor family: Evidence for overexpression in a subset of human mammary tumors,”
Proc. Natl. Acad. Sci. USA 86:9193-9197 (December 1989)- 5 pages.

B213 | KUMAZAWA ET AL., “Antitumor activity of DX-8951f. a new camptothecin derivative,” Exp. Opin.
Invest. Drugs 7(4):625-632 (1998)-8 PAGES.

B214 | KUMAZAWA ET AL., “DE-310, a novel macromolecular carrier system for the camptothecin analog
DX-8951f: Potent antitumor activities in various murine tumor models,” Cancer Sci. 95(2):168-175
(February 2004)-8 PAGES.

B215 | KUMAZAWA ET AL., “Potent and broad antitumor effects of DX-8951f, a water-soluble camptothecin
derivative, against various human tumors xenografted in nude mice,” Cancer Chemother. Pharmacol.
42:210-220 (1998)- 11 PAGES.

B216 | LINNENBACH ET AL., “Sequence investigation of the major gastrointestinal tumor-associated
antigen gene family, GA733,” Proc. Natl. Acad. Sci. 86(1):27-31 (January 1989).

B217 | LIPINSKI ET AL., “Human trophoblast cell-surface antigens defined by monoclonal antibodies,” Proc.
Natl. Acad. Sci. 78(8):5147-5150 (August1981).

B218 | McDonagh et al., “Engineered antibody-drug conjugates with defined sites and stoichiometries of drug
attachment,” Protein Engineering, Design & Selection, 2006, 19(7):299-307.

B219 | MITSUI ET AL., “A New Water-soluble Camptothecin Derivative, DX-8951f, Exhibits Potent Antitumor
Activity against Human Tumors in vitro and in vivo,” Jpn. J. Cancer Res. 86:776-782 (August 1995)- 7
PAGES.

B220 | Moghaddas et al., "Whether HER2-positive non-breast cancers are candidates for treatment with
Ado-trastuzumab emtansine?", J. Res Parm Pract, Vol 5(4), 2016 pages 227-233

B221 | MUHLMANN ET AL., “TROP2 expression as prognostic marker for gastric carcinoma,” J. Clin. Pathol.
62(2):152-158 (2009).

B222 | N. MASABUCHI, "Pharmacokinetics of DE-310, a novel macromolecular carrier system for the
camptothecin analog DX-8951f, in tumor-bearing mice," Pharmazie 59: 374-377 (2004).

B223 | N.V. Sergina, et al. "Escape from HER-family tyrosine kinase inhibitor therapy by the kinase-inactive
HER3", Nature, Vol. 445, pp.437-441, 2007 (6 pages)

B224 | NAIDU ET AL., “Expression of c-erbB3 protein in primary breast carcinomas,” British Journal of
Cancer 78(10): 1385-1390 (1998)- 6 PAGES.

Exammer

Signature Date

Considered

4845-7796-6540.1

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THRCOUGH. /R.S.L/



OnCusp

13375 of 14295 Ex. 1002
PTO/SB/08 (modified
f Substitute for form 1449/PTO Complete if Known \
INFORMATION DISCLOSURE Application Number 16/613,203
STATEMENT BY APPLICANT Filing Date 5/14/2018
T First Named Inventor Atsuko SAITO
Date Submitted: September 30, 2020 At Unit 1643
(use as many sheets as necessary) Examiner Name NOT YET ASSIGNED
\Sheet | 10 [of |12 Attorney Docket Number 098065-0249 P

NON PATENT LITERATURE DOCUMENTS

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the
item (book, magazine, journal, serial, symposium, catalog, etc.) date, page(s), volume-issue T®
number(s), publisher, city and/or country where published.

Examiner Cite
Initials* No."

NAKADA ET AL., “Novel antibody drug conjugates containing exatecan derivative-based cytotoxic
payloads,” Bioorganic & Medical Chemistry Letters 26(6):1542-1545 (2016)- 4 PAGES.

B226 | NING ET AL., “TROPZ2 expression and its correlation with tumor proliferation and angiogenesis in
human gliomas,” Neurol. Sci. 34(10):1745-1750 (2013).

B225

B227 | Non-Final Office Action issued in U.S. Patent Application No. 14/435,114 mailed July 21, 2016.

B228 | Non-Final Office Action issued in U.S. Patent Application No. 14/436,458 mailed July 19, 2016.

B229 | Non-Final Office Action issued in U.S. Patent Application No. 15/180,203 mailed July 25, 2016.

B230 | Non-Final Office Action issued in U.S. Patent Application No. 15/221,851 mailed July 7, 2017.

B231 | Non-Final Office Action issued in U.S. Patent Application No. 15/821662 mailed January 17, 2018

B232 | Notice of Allowance issued in U.S. Patent Application No. 15/221,851 mailed June 13, 2018.

B233 | Notice of Allowance issued in U.S. Patent Application No. 15/821662 mailed November 02, 2018.

B234 | OCHI et al, "A possible mechanism for the long-lasting antitumor effect of the macromolecular
conjugate DE-310: mediation by cellular uptake and drug release of its active camptothecin analog
DX-8951," Cancer Chemotherapy and Pharmacology 55(4): 323-332 (2004).

B235 | Office Action dated November 21, 2017 in corresponding application No. PCT/JP2017/036215.

B236 | Office Action issued April 22, 2016, in Singapore Patent Application No. 11201502887W.

B237 | Office Action issued in Colombian Application No. NC2016/0000187 mailed on May 9, 2017. An
English translation is provided.

B238 | Office Action issued in US Application No. 15/187,179 dated October 21, 2016.

B239 | Office Action with Search Report dated August 29, 2017, in RU 2015113767.

B240 | OGITANI et al., "Bystander killing effect of DS-8201a, a novel anti-human epidermal growth factor
receptor 2 antibody-drug conjugate, in tumors with human epidermal growth factor receptor 2
heterogeneity," Cancer Science, Vol. 107, 2016, pp. 1039-1046.

B241 | OGITANI et al., "DS-8201a, A Novel HER2-Targeting ADC with a Novel DNA Topoisomerase |
inhibitor, Demonstrates a Promising Antitumor Efficacy with Differentiation from T-DM1," Clinical
Cancer Research, Vol. 22, No. 20, October 15, 2016, pp. 5097-5108.
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Office Action No. 12715 of August 9, 2021

Patent Application No. NC2019/0013020

in the name of
DAIICHI SANKYO COMPANY, LIMITED

Title: "TANTI-CDH6 ANTIBODY AND ANTI-CDH6 ANTIBODY-DRUG CONJUGATE”

As a result of the patentability examination carried out on the application indicated in
the reference, in accordance with the provisions of article 45 of Decision 486 of 2000,
this Office has found that the subject matter of the application does not meet certain

requirements established in the Decision, based on the following aspects:

1. Amendments filed (Art 34 D486)

The amendments filed on November 22, 2019 under file No. NC2019/0013071 are

accepted because they meet the legal requirements.

2. Subject matter of the invention

For purposes of the patentability examination, claims 1 to 49 filed under No.
NC2019/0013071 on November 22, 2019, will be studied.

3. From the patent application
3.1 Claims (Art. 30 D486)
- Claims 1 to 13 and 24 to 48 are not clear because they claim an antibody, an

antibody-drug conjugate or a composition thereof without stating that said
antibody binds to a fragment of the extracellular domain of CDH6, said mention
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is considered an essential functional reference of the molecule. The applicant is

suggested to include said reference in the preamble of the claims.

- Claims 1 and 2 are not clear and are not supported by the specification because,
they claim an antibody binding to SEQ ID NO: 4, without referring to its structural
technical characteristics, instead they include the expressions: "having
internalization ability that permits cellular uptake, or a functional fragment of the
antibody (...)" or “having competitive inhibitory activity, for binding to the amino
acid sequence shown in SEQ ID NO: 4, against at least any one antibody selected
from the group consisting of the following antibodies (1) to (5) (...)", which are
considered results to be achieved and do not define the antibody, since they
contemplate any present or future structural alternative that reaches this end
notwithstanding that the application has not explored every antibody that binds
to the SEQ ID NO: 4. The applicant is suggested to restrict the claim to a
reasonable generalization of the antibody molecules that are explored in the
application, this is achieved by including the structural technical characteristics
of the molecules contemplated in the scope of the claim that correspond to the
amino acid sequences for the six complementarity determining regions (CDRs)

or the variable regions of light and heavy chain.

- Claim 6 is not clear because it refers to an antibody binding to SEQ ID NO: 4
whose structure may comprise "a sequence identity of at feast 95%" or a
deletion, substitution or addition of one or more amino acids in the framework
regions; however, said structural characterization is imprecise and prevents
establishing the structure of the claimed variants. It is suggested to avoid
referring to structures by means of identity percentages or structural
modifications that do not recite the position and identity of the modified amino
acid with respect to a reference sequence and to indicate instead the complete
sequences of the claimed variants, in accordance with what is disclosed in the

specification.

- Claims 21 and 22 are not clear because they claim several objects in the same
claim since they refer to "Host cells" that can comprise eukaryotic cells and that

clarfemwodstoosm
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contain the vector encoding the antibody. The applicant is reminded that a single
product must be referred to per claim, therefore, it is suggested to refer to a cell

line.

- Claims 24 and 40 are not clear because they refer to multiple chemical
modifications on the light or heavy chains of the antibody, without referring to
the amino acid and its position with respect to a reference sequence. The

applicant is suggested to adequately refer to chemical modifications.

- Claim 25 is unclear because it refers to the removal of "one or more" amino acids
from the carboxyl end of the antibody heavy chain. Said expression is imprecise
because it prevents establishing the molecule 's resulting structure and can even
contemplate the elimination of essential functional regions of the molecule. The
applicant is suggested to replace the indicated expression with a precise term or

a specific range.

- Claims 47 and 48 are not clear because they refer to a composition but they
mention the expressions: "wherein the tumor is a tumor expressing CDH6" or
"wherein the tumor is renal cell carcinoma (...)" that do not correspond to
technical characteristics of the composition, but rather refer to the use of the
same in the treatment of a condition and thus implicitly refer to non-patentable
matter. It is suggested that the applicant deletes the reference to characteristics
related to non-patentable subject matter from the claims.

- Claim 49 is not clear because it refers to a method for producing an antibody-
drug conjugate comprising the step of reacting an antibody or functional
fragment obtained by the production method of claim 23 with a drug linker
compound; however, it is not permissible to define the molecule by its production
process, when it can be structurally characterized. The applicant is suggested to
indicate the structure of the antibody contemplated in the method and to
eliminate any reference that attempts to characterize it by its production process.

3.1 Specification (Art. 28 D486, literal (e))
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The specification does not disclose the invention sufficiently enough for one of ordinary
skill in the art to be able to execute it (or reproduced it) because it claims antibodies
binding to SEQ ID NO: 4 comprising any structure; However, the application only
discloses technical tests for five antibodies and each of their humanized and chimeric
variants against the extracellular domain 3 of CDH6 {SEQ ID NO: 4) comprising: {a) a
CDRL1 SEQ ID NO: 12, a CDRL2 SEQ ID NO: 13, a CDRL3 SEQ ID NO: 14, a CDRH1
SEQ ID NO: 17, a CDRH2 SEQ ID NO: 18 and a CDRH3 SEQ ID NO: 19; (b) a CDRL1
SEQ ID NO: 22, a CDRL2 SEQ ID NO: 23, a CDRL3 SEQ ID NO: 24, a CDRH1 SEQ ID
NO: 27, a CDRH2 SEQ ID NO: 28 and a CDRH3 SEQ ID NO: 29; (c) a CDRL1 SEQ ID
NO: 32, 2 CDRL2 SEQ ID NO: 33, a CDRL3 SEQ ID NO: 34, a CDRH1 SEQ ID NO: 37, a
CDRH2 SEQ ID NO: 38 and a CDRH3 SEQ ID NO: 39; (d) a CDRL1 SEQ ID NO: 42, a
CDRL2 SEQ ID NO: 43, a CDRL3 SEQ ID NO: 44, a CDRH1 SEQ ID NO: 47, a CDRH2
SEQ ID NO: 48 and a CDRH3 SEQ ID NO: 49 or (e) a CDRL1 SEQ ID NO: 12, a CDRL2
SEQ ID NO: 13, a CDRL3 SEQ ID NO: 14, a CDRH1 SEQ ID NO: 17, a CDRH2 SEQ ID
NO: 60 and a CDRH3 SEQ ID NO: 19 {p. 113 to 161).

4. Unity of invention (Art. 25 D486)

The application lacks unity of invention because it claims more than one inventive group
without the presence of new and inventive characteristics or technical elements
common to all inventions, the foregoing, taking into account that the common concept,
which is an anti-CDH6 antibody, is disclosed in the state of the art, specifically in
document W02016024195 which refers to anti-CDH6 antibodies, antibody fragments
and drug-conjugated antibodies (Page 1, Abstract).

Therefore, this invention presents different inventive technical concepts as follows:

« Inventive Group 1: An anti-CDH6 antibody or a functional fragment thereof
that binds to SEQ ID NO: 4 and comprises a CDRL1 SEQ ID NO: 12, a CDRL2
SEQ ID NO: 13, a CDRL3 SEQ ID NO: 14, a CDRH1 SEQ ID NO: 17, a CDRH2
SEQ ID NO: 18 and a CDRH3 SEQ ID NO: 19, a polynucleotide encoding said
antibody, an expression vector comprising the polynucleotide, a cell line
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comprising the vector, a method for producing the antibody, an antibody-drug
conjugate comprising the antibody, a composition comprising the conjugate and
a method for producing the conjugate (Claims 1 to 5, 13 to 15, 20 to 36 and 40
to 49 partially).

« Inventive Group 2: An anti-CDH6 antibody or a functional fragment thereof
that binds to SEQ ID NO: 4 and comprises a CDRL1 SEQ ID NO: 22, a CDRL2
SEQ ID NQO: 23, a CDRL3 SEQ ID NO: 24, a CDRH1 SEQ ID NO: 27, a CDRH2
SEQ ID NO: 28 and a CDRH3 SEQ ID NO: 29, a polynucleotide encoding said
antibody, an expression vector comprising the polynucleotide, a cell line
comprising the vector, a method for producing the antibody, an antibody-drug
conjugate comprising the antibody, a composition comprising the conjugate and
a method for producing the conjugate (Claims 1 to 5, 13 to 15, 20 to 36 and 40
to 49 partially).

« Inventive Group 3: An anti-CDH6 antibody or a functional fragment thereof
that binds to SEQ ID NO: 4 and comprises a CDRL1 SEQ ID NO: 32, a CDRL2
SEQ ID NO: 33, a CDRL3 SEQ ID NO: 34, a CDRH1 SEQ ID NO: 37, a CDRH2
SEQ ID NO: 38 and a CDRH3 SEQ ID NO: 39, a polynucleotide encoding said
antibody, an expression vector comprising the polynucleotide, a cell line
comprising the vector, a method for producing the antibody, an antibody-drug
conjugate comprising the antibody, a composition comprising the conjugate and
a method for producing the conjugate (Claims 1 to 5, 13 to 15, 20 to 36 and 40
to 49 partially).

« Inventive Group 4: An anti-CDH6 antibody or a functional fragment thereof
that binds to SEQ ID NO: 4 and comprises a CDRL1 SEQ ID NO: 42, a CDRL2
SEQ ID NO: 43, a CDRL3 SEQ ID NO: 44, a CDRH1 SEQ ID NO: 47, a CDRH2
SEQ ID NO: 48 and a CDRH3 SEQ ID NO: 49, a polynucleotide encoding said
antibody, an expression vector comprising the polynucleotide, a cell line
comprising the vector, a method for producing the antibody, an antibody-drug

conjugate comprising the antibody, a composition comprising the conjugate and
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a method for producing the conjugate (Claims 1 to 5, 13 to 15, 20 to 36 and 40
to 49 partially).

« Inventive Group 5: An anti-CDH6 antibody or a functional fragment thereof
that binds to SEQ ID NO: 4 and comprises a CDRL1 SEQ ID NO: 12, a CDRL2
SEQ ID NO: 13, a CDRL3 SEQ ID NO: 14, a CDRH1 SEQ ID NO: 17, a CDRH2
SEQ ID NO: 60 and a CDRH3 SEQ ID NO: 19, a polynucleotide encoding said
antibody, an expression vector comprising the polynucleotide, a cell line
comprising the vector, a method for producing the antibody, an antibody-drug
conjugate comprising the antibody, a composition comprising the conjugate and
a method for producing the conjugate (Claims 1 to 49 Partially).

It is suggested to restrict the subject matter to be patented to a single common
inventive concept taking care of specifying the technological advance over the state of
the art. This is achieved, among other ways, by defining the essential characteristics of
the invention and showing the other particular characteristics as dependent, but without

prejudice to the conciseness of the new independent and dependent claims.

The applicant can also request one or more divisional applications according to the

inventive groups, this of course, without expanding the initial object of the invention.

In case of selecting an inventive group different from the one studied by this Office, the
applicant is clarified that the fee for a new patentability examination must be paid, as
long as the maximum number of studies allowed and/or the maximum period

established for request them are not exceeded.

Therefore, the search for the state of the art and the examination of patentability will

be carried out for inventive group 1.

5. Determination of the State of the Art
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The state of the art was determined based on the filing date of the priority application:
February 10, 2017, and the following document was found to anticipate the subject

matter of this application:

No. Document Title Publication date

D1 Ww02016024195 “Anti-CDH6 antibody drug conjugates” February 18, 2016

Document D1! discloses anti-CDH6 antibodies, antibody fragments, drug-conjugated

antibodies and their associated methods (Page 1, Abstract).
6. Patentability Examination (Art. 14 D486)

6.1 Novelty (Art. 16 D486)
Claim 1 consist of divulges “An antibody specifically binding to the amino acid sequence
shown in SEQ ID NO: 4 and having internalization ability that permits cellular uptake,
or a functional fragment of the antibody” (File No. NC2019/0013071 of November 22,

2019).

Table 1. Comparison of the essential characteristics, with those of the state of the art:

Essential technical

characteristics D1

An antibody conjugated to a drug wherein the
An antibody specifically binding to | antibody or binding fragment thereof binds to the
the amino acid sequence shown in | extraceliular domain of CDH6 comprising SEQ ID
SEQ ID NO: 4 NO: 4 (Page 209, Cl. 3)

According to the table above, the essential characteristics of the antibody of claim 1
had been previously disclosed in document D1 which teaches, an antibody conjugated
to a drug wherein the antibody or binding fragment thereof binds to the extracellular
domain of CDH6 comprising SEQ ID NO: 4 (Page 209, Cl. 3). The extracellular domain
of CDH6 (SEQ ID NO: 4) of document D1 comprises among its residues 215 to 330 with
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100% identity and coverage SEQ ID NO: 4 of the application as evidenced in Alignment

No. 1. Therefore, the claimed subject-matter is not new.

N RE T

Alignment N ° 1: Between SEQ ID NO: 4 of the application and SEQ ID NO: 4
corresponding to the extracellular domain of CDH6 of document D1
{(W02016024195_4).

Additionally, document D1 refers to antibodies that bind to the same epitope as the
antibodies described in Tables 5 and 6, which can be identified by their ability to cross-
compete with other CDH6-binding antibodies in binding assays (P. 70, Para. [0241]).
Dependent claim 2 does not meet the novelty requirement either.

7. Conclusion regarding novelty and/or inventive step

The patentability requirements of the instant application are affected as follows:

No. Document Affected claims Affected requirement

D1 W02016024195 1and?2 Novelty
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DAHCH! SANKY(Q COMPANY, LIMITED

TITULO DE LA SOLICITUD: “ANTICUERPO ANTI-CDHS Y CONJUGADO FARMACO-
ANTICUERPO ANTICDHG”

NUMERO DE SOLICITUD INTERNACIONAL: PCTAIP2018/018572.

FECHA DE PRESENTACION INTERNACIONAL: 14 de mayo de 2018.

PRIORIDAD: JP 2017-00674G 15 de mayo de 2017,

Como resultado del examen de patentabilidad realizado 2 a solicitud indicada en la
referencia, atendiendo a lo consagrade en &f articulo 45 de la Decision 488 de 2000, se
e comunica que esta Direccién ha encontrado que la materia objeto de solicitud ne
cumple con algunos requisitos establecidos en la Decisidn, con fundamento en los
siguientes aspectos:

1. Modificaciones presentadas {Art. 34 Decision 486}

Se aceptan las modificaciones radicadas el 22 de noviembre de 2018, bajo el nimero
NC2019/0013671, por ajustarse a los requisitos legales.

2. Objeto de {a invencion

De acuerdo con lo establecido en el numeral 1.2.2.2 del Capitulo Primero del Titulo X de
ta Circular Unica para efectos del examen de patentabilidad, cuando la solicitud contenga
mas de diez {10) reivindicaciones y no se haya pagado la fasa complementaria, sélo se
estudiaran las cublertas por la 1asa pageda al momento de realizar el examen de
patentabilidad consagrado en el articulo 45 de {a Decision 486, Por io tanto, se estudiaran
las reivindicaciones 1 a 48 del radicado N NC2018/0013071 del 22 de noviembre de
2018.

El problema planteado en esta solicitud consiste en la necesidad de obtener farmacos de
obijetivo molecudar anticancerigenos altamente selectivos con efectos tdxicos reducidos
sobre células normales y baja reactividad adversa.

Para resolver aste problema técnico, ia solicitud en estudio propotciona un anticusrpo
gue se une especificamente al dominio exdracelular 3 {en la presente descripcion, también
refetido como EC3} de DCHE con aclividad de internalizacion sxcesivaments alta contra
células que expresan COHS y un conjugado de anticuerpo farmaco {ADC).

3. De la solicitud de patente
3.4, Reivindicaciones {Art. 30 Decision 486}

- Las reivindicaciones 1 a 13 ¥ 24 a 48 no son claras porque, reclaman un
anticuerpo, un conjugado de anticusrpo farmaco o una composicién gue los
comprende sin referir que, dicho anticuerpo se une a un fragmento del dominio
exiracelular de CDHE, dicha mencidn se considera una referencia funcional
esencial de la molécula. Se sugiere al solicitante incluir dicha referencia en ¢l
preambulo de las refvindicaciones.
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Las reivindicaciones 1 vy 2 no son claras y no se encuentran sustentadas en ia
descripcion porque, ractaman un anticuetpo de unidn a la SEQ D NG: 4, sin refariy
sus cavacteristicas técnicas estructurales, en su lugar incluyen las expresiones:
‘que Hiene capacidad de infemalizacion que pernite caplacion celudar {.. )" o "tiene
actividad inhibidora campetitiva, para unirse a la sscuencia de aminoécido
mostrada en lfa SEQ 1D NO: 4, contta por lo menos cualquier anbicusrpo
seleccionado del grupo que consiste de fos siguientes anticuerpas (T} a (53 (..)°
que se consideran resultados a alcanzar y no definen al anticuerpo, puesto gue
contemplan cualguier alternativa estructural presente o futira que ilegue a dicho
fin, siendo gue, fa solicitud no ha explorado cualquier anficuerpo que seuna ala
SEQ ID NO: 4. Se sugiere al solicilante restringir la relvindicacién a una razonable
generalizacion de las moléculas de anticuerpos exploradas en ia solicitud, eslo se
logra, incluyendo las caracleristicas técnicas estructurales de las moléculas
contempladas en el alcance de la reivindicacidn que corresponden a las
secuencias de aminoacidos para las seis regiones determinantes de
complementariedad (CDR's) o las regiones variables de cadena ligera y pesada.

La reivindicacion & no es clara porque, se refiere a un anticuerpo de unién a la
SEQ D ND: 4 cuya estructura puede comprender “por fo menos 95%" de identidad
o eliminaciones, sustiluciones o adicidn de uno o vanios aminoacidos en las
regiones marco; no obstante, dicha caracterizacion estructural es imprecisa e
impide establecer la estructura de las variantes reclamadas. Se sugiere eviter
referk eshuctwras mediante porceniajes de identidad o modificaciones
esiruchurales que no refieran la posicion y el aminoacido medificado con respecto
a las secuencias de referencia v sefialar en su lugar las secuencias completas de
las variantes reclamadas, de acuerdo con lo divulgado en a descripeion.

Las reivindicaciones 21 y 22 no son claras porque, reclaman varios objelos en una
misma reivindicacion ya gue, se refieren a “células hudsped” que pueden
comprender células eucariotas vy que contienen el vector codificante del
anticuerpo. Se recuerda al soficitante que debe referirse un Gnico producto por
reivindicacion por lo gue, se sugiere hacer referencia a una linea celular,

Las relvindicaciones 24 y 40 no son claras porgue, se refleren a muitiples
modificaciones quimicas sobre las cadenas ligera o pesada del anticuerpo, sin
referiy el aminodcido y su posicion con respecto a las secuencias de referencia. Se
sugiere al solicifante referir adecuadamente las modificaciones quimicas.

La reivindicacién 25 no es clara porque, se refiere a la eliminacién de “uno o mas”
aminoacidos del terminal carboxilo de la cadena pesada del anticuerpo. La
sefialada expresitn es imprecisa porgue, impide establecer la estructura resultante
de ia molécuila y puede contemplar incluso la eliminacién de regiones funcionales
esenciales de la molécula. Se sugiere al solicitante sustituir ia expresion sefialada
por un Ermine praciso o un range concreto.

tas refvindicaciones 47 vy 48 no son claras porque, se refieren a una compaosicidn,
pero mencionan fas exprasionas: “en donde of fumor es un tumor que expresa
COHE" o “en donde ol tumor es carcinoma de célula renal {..}° que noe
comresponden a caracleristicas técnicas de la composicidn, sino que, se refieren
al uso de la misma en &l ratamiento de una afeceion y hacen referencia de manera
implicita materia no patentable. Se sugiere al solicitante eliminar ia referencia a
caracteristicas relativas a materia no patentable de las reivindicaciones.
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- La reivindicacidén 49 no es clara porque, se reflere a un método para producir un
conjugade de anticuerpo fanmace que comprende el paso de, hacer reactionar un
anticuerpo o fragmento funcional oblenide por el método de produccion de la
reivindicacion 23 con un compuesto enlazador de farmaco; no obstante, no es
pernisible definir ia molécuta por su proceso de produccian, toda vez que, puede
ser caracterizada estructuralmente. Se sugiete al solicitante sefialar la estructura
del anticuerpo contemplado en el meétodo v eliminar cualguier referencia que
pretenda caracterizario por su proceso de produccién.

3.2, Descripcion {Art. 28 Decision 486 literal {e))

La descripeién no divuiga la invencion de manera suficientements completa para que la
persona normalmente versada en ia materia técnica correspondiente pueda ejecutatia (o
reproducirla) porque, se reclaman anticuerpos de unidn a la SEQ 1D NO: 4 gue
comprenden cualguier estruclura; sin embargo, la solicitud tnicamente evidencia pruebas
técnicas para cinco anticuerpos y cada una de sus variantes humanizadas y quiméricas
contra el dominio extracelular 3 de CDHE {(SEQ ID NO: 4) gque comprendern: (@) una
CDRL1 SEQ D NO: 12, una CDRLZ SEQ ID NO: 13, una CDRL3 SEQ 1D N 14, una
CDRH1 SEQ 1D NO: 17, una CDRH2 SEQ ID NO: 18 y una CDRH3 SEQ D NO: 19; (b}
una CORL1 SEQ D NO: 22, una CDRLZ SEQ ID NQ: 23, una CDRL3 SEQ 1D NO: 24,
una CDRH1 SEQ 1D NQ: 27, una CDRHZ SEQ 1D NO: 28 y una CDRH3 SEQ 1D NO: 28,
{c} una CDRL1 SEQ 1D NO: 32, una CDRL2 SEQ 1P NO: 33, una CORL3 SEQ ID NG:
34, una CORH1 SEQ D NO: 37, una CDRH2 SEQ D NO: 38 y una CDRH3 SEQ ID NO:
39 {dy una CDRL1T SEQ 1D NO: 42, una CDRL2 SEQ ID NO: 43, una CORL3 SEQ D
NO: 44, una CDRH1 SEQ 1D NO: 47, una CDRH2 SEQ D NOC: 48 y una CDRH3 SEQ D
NO: 48 o {e} una CDRL{ SEQ ID NG: 12, una CDRL2 SEQ 1D NG: 13, una CDRL3 SEQ
{0 NO: 14, una CDRH1 SEQ D NG: 17, una CDRH2 SEQ 1D NO: 80 y una CDRH3 SEQ
D NO: 18 (Pags. 113 2 161}

4, Unidad de invencion (Ant. Z5 Decision 486)

La soficitud carece de unidad de invencién, debide a que reclama mas de un grupo
inventive sin {a presencia de caracteristicas o elementos écnicos nuevos e inventivos
gue son comunes a todas las invenciones, o anterior, teniendo en cuenta gue el conceplo
comiin es anticuerpo anti-CDHG v se encuentra divuigado en el estado de la téenica,
especificamente en el documento WO2016024185 que se refiere a anficusrpos anti-
CDH8, fragmentos de anticuerpos y anticuerpos conjugados a farmacos (Pag. 1,
Resumen).

Por lo tanto, esta invencion presenta diferentes conceptos técnicos inventivos ask:

« Grupo inventivo 1: Un anticuerpoe anti-COHS o un fragmento funcional de este
que se une a la SEQ 1D NO: 4 v comprende una CORL1 SEQ 1D NO: 12, una
CDORL2 SEQ 1D NO: 13, una CDRL3 SEQ ID NO: 14, una CORH1 SEQID NO: 17,
una CORH2 SEQ 1D NO: 18 y una CDRH3 SEQ 1D NO: 19, un polinucledtido que
codifica dicho anticuerpo, un vector de expresidn gue comprende el polinuciedtido,
una linea calular que comprende el vector, un método para producir ef anticuerpo,
un conjugado de anticuerpe farmace gue comprende el anticusrpo, una
composicién que comprende el conjugado v un método para producir el conjugado
{Reivindicaciones 1 a 5, 133 15, 20 a 36 y 40 a 49 parciaimente).
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Grupo inventive 2: Un anticuerpo anti-CDHS o un fragmento funcional de este
que se une a la SEQ 1D NO: 4 v comprende una CDRL1Y SEQ ID NO: 22, una
CDRL2 SEQ D NO: 23, una CORL3 SEQ D NO: 24, una CDORH1 SEQID NO: 27,
una CORH2 SEQ 1D NO: 28 y una CDRH3 SEQ 1D NO: 29, un polinuciedtido que
godifica dicho anticuerpo, un vector de expresidn que comprende ef polinucladtido,
una linea celular que comprende el vector, un método para producir ef anticuerpo,
un conjugado de anticuerpo farmaco que comprende el anticuerpo, una
composicion que comprende el conjugado y un método para produci el conjugado
{Reivindicaciones 1 a 5, 133 15, 20 a 36 y 40 a 49 parciaimente).

Grupo inventivo 3: Un anticuerpo anti-CDHS o un fragmento funcional de esfe
gue se une a la SEQ 1D NO: 4 y comprende una CDRLT SEQ 1D NO: 32, una
CDRLZ SEQ D NQO: 33, una CDRL3 SEQ D NO: 34, una CDRH1 SEQID NO: 37,
una CORH2 SEQ 1D NO: 38 y una CDORH3 SEQ {D NO: 38, un polinucledtido que
cadifica dicho anticuerpo, un vector de expresion que comprende el polinuciadtido,
una linea celular que comprende el vector, un método para producir el anticuerpg,
un conjugado de anticuerpo farmaco gue comprende el anticuerpo, una
compaosicion que comprende ef conjugade y un método para producir el conjugado
{Reivindicaciones 1a 5, 13 a 15, 20 a 38 y 40 a 49 parciaimente}.

Grupo inventive 4: Un anticuerpoe anti-CDHE o un fragmento funcional de este
que se une a la SEQ 1D NOr 4 y comprende una CDRLT 5EQ 1D NO: 42, una
CDRLZ SEQ 1D NQO: 43, una CDRL3 SEQ D NO: 44, una CDRH1 SEQID NO: 47,
una CDRH2 SEQ ID NG: 48 y una CDRH3 SEQ D NQO: 49, un polinucledtido que
cadifica dicho anticuerpo, un vector de expresion que comprende ef polinucledtido,
una linea celular que comprende el vector, un método para producir el anticuerpo,
un conjugado de anticuerpo farmaco que comprende el anticuerpo, una
composicion que comprande ef conjugado v un método para producir ef conjugado
{Reivindicaciones 1 a 5, 13 a 15, 20 a 36 v 40 a 49 parcizimenie}.

Grupo inventive 5 Un anticuerpo anti-CDHE o un fragmento funcional de este
que se une a la SEQ ID NO: 4 y comprende una CDRL1 SEQ 1D NG 12, una
CDRL2 SEQ 1D NG: 13, una CDRL3I SEQ D NO: 14, una CDRH1 SEQID NO: 17,
una CORHZ SEQ 1D NQ: 60 y una CDRH3 SEQ 1D NO: 19, un polinucledtido que
codifica dicho anticuerpo, un vector de expresitn que comprende af polinuclediido,
una linea calular que comprende el vactor, un método para producir ef anticuerpo,
un conjugado de anticuerpo farmaco que comprende e anticuerpo, una
composicion gue comprends el conjugado v un método para producir el conjugado
{Reivindicaciones 1 a 48 parcialmente).

Se sugiere resiringir la materia a palentar en un solo conceplo comin inventive
especificando &l avance techologico sobwe el estado de la técnica. Esto se logra, enire
ofras formas, definiendo las caracteristicas esenciales de fa invencion y mosirando las
olras caracteristicas particulares como dependientes, pero sin petjuicio de ia concision
de tas nuevas reivindicaciones tanic independientes como dependientes.

El solicitante fambién puede solicitar una o mas divisionales de acuerdo con los grupos
inventivos, esto clarc, sin ampliar el objeto inicial de 1a invencién.

En caso de seleccionar un grupo inventivo diferente al estudiado por esta Oficina, se le
aclara al solicitante que debe realizar el page del examen de patentabilidad, siempre v
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cuando, no se exceda el nGmerc maximo de estudios permitidos y/o el plazo maxime
establecido para solicitarios.

Por consiguiente, la busqueda del estado de 1a técnica vy el examen de patentabilidad
seran realizados para el grupo inventivo 1.

5. Determinacion del Estado de la Téchnica

La fecha para determinar el estade de ia técnica es o 15 de mayo de 2017 que
corresponde a la fecha de presentacitn de fa solicitud de prioridad.

Consultadas las fuentes de informacion con que se cuenta, se encontrd e siguiente
documento gue anticipa ef objeto de esta solicitud:

[ #em | Documento | Titulo [ Fecha do Publicacisn |
| Dt | WOIGI1Ea24185 | “Anti-CDH® antibody drug conjugates” | 18 de febrero de 2018 |

E! documents D1! divulga anticuerpos anti-CDHS, fragmentos de anticuerpos,
anticuerpos conjugados a farmacos y sus métodos asociados {Pag. 1, Resumen}.

6. Examen de Patentabilidad (Art. 14 Decision 486)
6.1. Novedad (Art 18 Decision 486)

La reivindicacion 1 consiste en: “Un aniicuerpo que se une sespeclficaments a la
secuencia de aminodcido mastrada en fa SEQ 1D NQ: 4 y que liene capacidad de
internalizacion que pormite caplacion celular, o un fragmento funcional del anticusrpo.”
{Radicade N° NC2018/0013071 del 22 de noviembre de 2019).

Tabla 1. Comparacion de las caracteristicas téonicas esenciales, con fas del eslade de 1a chnica
Caracteristicas esencisles D1

Un anticusrps conjugada a un {8rmace en donde ef

anticuerpe o fragmenic de unidn del mismo sg une al

dominio extracefular de COHAE gue comprende fa SEQ D

WO 4 {(F8g. 208, Reiv. B

Uin anticuenpo que se une espacfficamente
3 ia secusncia de aminoacids mastrada en
i SEQID NG 4

De acuerdo con ia tabla anterior, las caracteristicas esenciales del anticuerpo de la
retvindicacion 1 habilan sido divulgadas previamenie en el documento D1 que ensefia, un
anticuerpo conjugado a un farmaco en donde el anticuerpo o fragmenic de unién del
mismo se une al dominio extracelular de COHE que comprende la SEQ 1D NO: 4 (Fag.
208, Reiv. 3). El dominio extracelular de CDHE (SEQ D NO: 4) del documento D1
comprende enfre sus residuos 215 a 330 con un 100% de identidad y coberfira la SEQ
0 NG. 4 de |a solicitud como se evidencia en &l Alineamiento N° 1. Por lo tanto, ia materia
reivindicada no es nusva.

CLUSTAL Q{i.Z.4) multiple seguente alignment

GELIGTTIVRITLIDVNDNRRRE,

hitps:dpatents google compatentWOZHIGI24135A Ven?oq=W0 010024 185
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Alineamiento N°1: Entre la SEQ ID NO: 4 de ia solicitud y ef dominio extraceiular de CDHE SEQ i
NO: 4 del documento D1 (WO2016024135_4).

Adicionalmente, ef documento D1 se refiere a anticuerpos que se unen al mismo epitopo
que los anticuerpos descritos en las Tablas 5 v 6, que pueden ser identificados por su
habilidad de competir de manera cruzada con ofros anticuerpos de unién a CDHE en
ensayos de union {Pag. 70, Parr. [0241]).

La reivindicacion dependiente 2 tampoco cumpie con ef requisito de novedad.

7. Conclusion con respecto a novedad y/o nivel inventivo

Los requisitos de Patentabilidad de la presente solicitud estan afeclados asi:

[ ftem |  Documento | Reivindicaciones afectadas | Requisito que afecta |
| o1 | WO2018024195 | 1y 2 \ Novedad |

En cumplimiento del atticulo 45 de la Decision 488 de 2000, se le indica que debe dar
respuesia dentro del término de sesenta {60} dias contados a partir de ia fecha de
notificacién de fa presenie comunicacion. En caso de no dar respuesta al presente
reguerimiento, o si & pesar de la respuesta subsistieran fos impedimentos para ia
concesién, se denegara ia patente.

Si como respuesta a este requeriniento, el solicitante modifica af capitule reivindicatoric,
debera observar las insirucciones contenidas en el numeral 1.2.2.1.1, del Capitulo
Primero del Tiule X de la Circular Unica de esta Superintendencia. De igual forma,
debera tener presente que de conformidad con el literal a) del numeral 1.2.2.51. de la
norma ihidem, serd necesario acreditar el pago de ia {asa por concepto de modificacion
a solicitudes en tramites, de conformidad con el valor establecido en fa resolucion de
tasas vigentes.

Motifiquese el presente oficio conforme a lo dispuesto en el numeral 6.2 del Capitulo
Sexio del Tiulo | de la Circtdar Unica, informandoles que contra el mismo no procede
recurso alguno an actuacion administrativa.

Y
o fed
A
e,

Edna Marcela Ramirez Orozeo
DIRECTORA DE NUEVAS CREACIONES
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CRITERIOS DE BUSQUEDA

Reivindicadiones ohisto de bisqueda 1ab, 13315, 20a38y40a40

ANTIBODRES, CDHE, CADHERIN-G, ADC, ANTIBOQDY DRUG

Palabras dave utitzadas CONJUGATE

C12N 1513, ABTH W00, ABIK 314745, AGTK 38/305,
AGTP 13112, ABTP 1508, AG1F 35400, AGTF 43400, COTK
1628, CI12N 115, 12N 1418, C13N 127, CI2N 518,
CI2F 21408

Clasificaciones uliizadas para s hisgueda CiP:
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Office Action No. 18722 of November 29, 2021

Patent Application No. NC2019/0013020

in the name of
DAIICHI SANKYO COMPANY, LIMITED

Title: "ANTI-CDH6 ANTIBODY AND ANTI-CDHS® ANTIBODY-DRUG CONIUGATE”

As a result of the patentability examination carried out on the above referenced
application, in accordance with the provisions of Article 45 of Decision 486 of 2000
{D488}, this Office has found that the subject matter of the application does not meet

certain requirements established in the Decision, based on the following aspects:

1. Filed amendments {Arf. 34 D486)

The amendments filed on October 30, 2021, are accepted since they meet the legal

requirements.

3. Of the patent application

3.1 Claims {Art. 30 Decision 486)

- Claim 4 is unclear since it refers to an antibody binding teo the extraceliular domain
of CDH6 whose light and heavy chain variable regions may comprise sequence
idantity of " at least 95% or more”, deletions, substitutions, or addition of one or
more amino acids in the framework regions; however, this structural
characterization is imprecise and prevents from establishing the structure of the
claimed variants. The applicant is reminded that claims must be self-sufficient and
must precisely refer to the structure of the claimed molecules, therefore, it is

suggested to replace the expressions relating to percentages of identity or relating

cisrlemodal.omn
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to structural modifications which do not recite to the position and identity of the

maodified amine acid in relation to the reference sequence and, to point out instead,

to the complete sequences of the claimed variants, as disclosed in the description.

- Claims 13 to 17 are clear! because, their preamble refers to a polynuciectide,
however said molecule is characterized as comprising "polvnuciectides” or “a
polynucileotide”, which corresponds to a cacophony and is incoherent since it is
intended to characterize an object through its self-reference, and not, through its
essential technical characteristics which correspond to s compiete nuclectide
sequence; on the contrary, the claim recites as technical elements the coding amine
acid seguences which characterize another object {the antibody} and not to the
polynuclectide. It is suggested to the applicant to improve the wording of the claim
and to include the appropriate technical characteristics corresponding to the

molecules referred to in the preamble.

- Claims 22 and 38 are not clear since they refer to multiple chemical modifications
on the light or heavy chains of the antibody, without referring to the amino acid and
its position with respect to the reference sequencas where they are carried out. The
applicant is reminded that the claims must be seif-sufficient and must include all the
technical featuras in a precise manner so, it is suggested to properly reference the

chemical modifications.

- Claim 25 is unclear because it refers to the removal of “one or more” amino acids
from the carboxyl terminus of the heavy chain of the antibody. The indicated
axpression is imprecise since it prevents establishing the resulting structure of the
molecule and may even contemplate the elimination of assential functional regions
of the molecule. It is suggeasted to the applicant to replace the indicated axprassion

by a precise term or a specific range.

- Claim 26 is not clear and presents errors dependency bacause, it refers fo a sugar
chain muodification according to claims 1 to 11 and 22 to 25, but claims 1 to 11, 21

and 23 to 25 do not refer to any sugar, or modified sugar, therefore, the recited

1 Possible typo. Should read unclear.
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expression is not consistent with the subject matter of the claims from which it

depends. The applicant is suggested to make the necessary corrections and/or

clarifications.

- Claim 34 is not clear and presents dependency ervors, since it appears for the first
time immediately after claim 31 but its numbering should correspond to claim 32;
likewise, the text associated with this clause is presented as dependent on claims 29
to 33, which is incorrect since claims 32 and 33 are subsequent. The applicant is

suggested to make the necessary corrections and/or clarifications.

- Claims 33 to 35, 38, 39 and 43 present dependency errors since, they are referred
to as dependent of claim 32 but, said clause, has not been included in the claiming
chapter. The applicant is suggested to make the necessary corrections and

clarifications.

- (Claims 35 to 38 and 65 to 77 are concise® because they are redundant and refer to
the same antibody-drug conjugate or the same composition, through the same
technical features already referred to in claims 27, 33, 34 and 39 to 44 on which
they directly or indirectly depend. It is suggested to the applicant to unify the claims

that refer to the same ohjects by means of the same technical features.

4, Unit of invention {Art. 25 Decision 486)

The application lacks unity of invention because it claims more than one inventive group
without the presence of new and inventive features or technical elements that are
commen to all the inventions, considering that the common concept is an antibody
which binds to the extracellular domain of CDH& that is disclosed in the prior ari,
specifically in WQ2016024195, which relates to an antibody conjugated to a drug
wherein the antibody or binding fragment thereof binds to the extracellular domain of
CDHS6 comprising SEQ ID NO: 4 {Page 209, Claim 3).

£ Possible typo. Should read not concise.
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Therefore, this invention presents different inventive technical concepts as follows:

» Inventive Group 1: An anti-CDH6 antibody or a functional fragment thereof which
binds to SEQ ID NO: 4 and comprisas a CDRLL SEQ ID NO: 4: 12, one CDRL2 SEQ
ID NO: 13, one CDRL3 SEQ ID NO: 14, one CDRH1 SEQ ID NO: 17, one CDRH2 SEQ
ID NO: 18 and one CDRH3 SEQ ID NO: 19, a polynucieotide encoding said antibody,
an expression vector comprising the polynucleotide, a cell line comprising the vector,
a method for producing the antibody, an antibody-drug conjugate comprising the
antibody, a compaosition comprising the conjugate, and a method for producing the
conjugate {(Claims 1 to 3, 11 to 13, 18 to 34, 38 to 45 and 66 to 77 in part).

+ Inventive Group 2: An anti-CDH6 antibody or a functional fragment thereof which
binds to SEQ ID NO: 4 and comprises a CDRL1 SEQ ID NO: 22, one CDRL2 SEQ ID
NQ: 23, one CDRL3 SEQ ID NOG: 24, one CDRH1 SEQ ID NO: 27, one CDRH2 SEQ ID
NQ: 28 and one CDRH3 SEQ ID NO: 29, a polynuclectide encoding said antibody, an
expression vector comprising the polynucleotide, a cell line comprising the vector, a
method for producing the antibody, an antibody-drug conjugate comprising the
antibody, a composition comprising the conjugate, and a method for producing the
conjugate {Claims 1 to 3, 11 to 13, 1B to 34, 38 to 45 and 66 to 77 in part)h

+ Inventive Group 3: An anti-CDH6 antibody or a functional fragment thereof which
binds to SEQ 1D NO: 4 and comprises a CDRL1 SEQ ID NO: 4: 32, one CDRL2 SEQ
ID NO: 33, one CDRL3 SEQ ID NO: 34, one CDRH1 SEQ ID NO: 37, one CDRH2 SEQ
ID NQ: 38 and one CDRH3 SEQ ID NO: 39, a polynucleotide encoding said antibody,
an expression vector comprising the pelynucieotide, a cell line comprising the vector,
a method for producing the antibody, an antibody-drug conjugate comprising the
antibody, a composition comprising the conjugate, and a method for producing the
conjugate {Claims 1 to 3, 11 to 13, 18 to 34, 38 to 45 and 66 to 77 in part).

+» Inventive Group 4: An anti-CDHG antibody or a functional fragment thereof which
binds to SEQ ID NO: 4 and comprisas a CDRLL SEQ ID NO: 4: 42, one CDRL2 SEQ
ID NO: 43, one CDRL3 SEQ ID NO: 44, one CDRH1 SEQ ID NO: 47, one CDRH2 SEQ
ID NG: 48 and one CDRH3 SEQ ID NO: 49, a polvnuclectide encoding said antibody,
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an expression vector comprising the polynucleotide, a cell line comprising the vector,

a method for producing the antibody, an antibody-drug conjugate comprising the
antibody, a composition comprising the conjugate, and a8 method for producing the
conjugate {Claims 1 to 3, 11 to 13, 18 to 34, 38 to 45 and &6 to 77 in part).

s Inventive Group 5: An anti-CDHG6 antibody or a functional fragment thereof which
binds to SEQ ID NO: 4 and comprises a CDRL1 SEQ ID NO: 4: 12, one CDRL2 SEQ
ID NG: 13, one CDRL3 SEQ ID NO: 14, one CDRH1 SEQ ID NO: 17, one CDRH2 SEQ
ID NO: 60 and one CDRH3 SEQ ID NO: 19, a polynuclectide encoding said antibody,
an exprassion vector comprising the polynucleotide, a cell line comprising the vector,
a method for producing the antibody, an antibody-drug conjugate comprising the
antibody, a composition comprising the conjugate, and a method for producing the
conjugate {Claims 1 to 3, 11 to 13, 18 to 34, 38 to 45 and &6 to 77 in part, 4 to 10,
14 t0 17, 35 to 37 and 46 to 65 fully).

It is suggested to restrict the subject matter to be patented to a single common
inventive concept specifying the technological advance over the state of the art. This is
achieved, among other ways, by defining the essential features of the invention and
showing the other particular features as dependent, but without prejudice to the

concisenass of the new claims both independent and dependent.

The applicant may also apply for one or more divisional claims according to the inventive

groups, of course, without broadening the initial subject matter of the invention.

In case of selacting an inventive group different from the one studied by this Office, the
appiicant is advised that the payment of the patentability examination must be made,
provided that the maximum number of studies allowed and/or the maximum term

astablished to apply for tham is not exceaded.

Accordingly, prior art search and patentability examination will be performed for

inventive group 1.
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5. Determination of the State of the Art

The state of the art was determined based on the filing date of the priority application:
May 15, 2017, and having consulted the source of information available to date, no

documents were found to anticipate the subject matter of this application as claimed:

6. Response to applicant’s arguments
Arguments regarding objections under article 30

The applicant states: "{...} the new claim set characterizes the antibody in terms of
specific combinations of 6 CDRs which are essential for specific binding to CDHS,
whereas the objected-to claim refers to an alternative embodiment of said antibody,
wherein the antibody comprises a light chain variable region which may comprise a
sequence identity of at least 95% or more with the sequence of a frame region different
from each CDRs sequence in SEQ ID NO:83 and 67. Accordingly, the aforementioned
variations are not part of the essential CDRs of the antibody but may occur in alternative
embodiments of the antibody of the invention. Therefore, in view of the amendments
made to the claim specification and the clarifications presented herein, it is respectfully

requested to reconsider and withdraw the objection. {...}

{...} It is noted, that from the combinations of CDRs disclosed by the present application,
a person of the trade is able to carry out modifications to the heavy chain or the light
chain of the antibody such as N-bond glycosylation, O-bond glycosylation, N-terminal
processing, C-terminal processing, deamidation, aspartic acid isomerization, methionine
oxidation, addition of a methioning residue to the N-terminus, amidation of a proline
residue, conversion of N-terminal glutamine or N-terminal glutamic acid to pyroglutamic
acid, and a defetion of one or two amino acids from the carboxyl terminus, without it
being necessary to specify additional structural features to the saquences of the CDRs
claimed here. Furthermaore, it is noted that the mentioned deletions correspond to the
efimination of ane or two aminag adids from the carboxy! terminus, so they do not affect
the CDRs of the antibody.
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Thus, in view of the amendments introduced in this cpportunity and the clarifications

presented here, it is possibie to state that the new claim defines the subject matter to
be protected by the patent in a clear and concise manner, and at the same time it is
entirely supported by the description, thus complying with the requirements of Article
30 of Decision 486",

It is clarified that, the objections due to lack of dlarity are maintained for claim 4 and
for claims 22 and 40 because, although the anti-CDH6 antibody is characterized by
specific sequence options for its six complementarity determining regions {CDRs}, the
objected claims refer to modalities in which modifications are present which are not
pracisely characterized in the daims, since such modification are not define by means
of their positions and the modified amino acids or their variant sequences according to

what is disclosed in the description.

Likewise, given that the claims chapter contemplates new clauses that had not been
initially considered, objections are raised due to lack of darity, conciseness, and
support, since there are inconsistencies in the wording, in the dependence and multiple

claims claiming the same subject matter.

Arguments regarding objections under article 25.

The applicant argues that: “(...) the antibodies obtained by the inventors of the present
appflication are humanized anti-CDH6 antibodies exhibiting different binding properties
than the antibodies described in WO 2016/024195, namely, all of the antibodies bind
to a specific CDHE epitope with high affinity, and all of the claimed antibodies mediate
cellutar uptake. These features are not commuon to all CDHE antibodies known in the

prior art before the filing of the present application.
Therefore, it is possibile to state that the claimed antibodies form an inventive group
which shares new and inventive technical features or elements common to all the

inventions, thus complying with the reguirements under Article 25 of Decision 486."

It is clarified that the binding properties of an antibody cannot be considered an

essential technical characteristic of the molecule, since they correspond to a result to
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be achieved that can be reached through multiple present or future structural

alternativas; therefore, it is not possible to racognize such propeities as an essantial
technical characteristic common to the claimed molecules. According to the above, the
technical characteristics of the molecule correspond to its binding antigen and its

sequences for the antigen binding complementarity determining regions (CDRs).

When seaarching in the state of the art, the prior art document WQ2016024195 was
found, which discloses antibodias binding to the extracellular domain of CDHS, thus,
such functional feature is not new and cannot be considered to be a common concept
among the claimed molecules; therefore, five groups of antibodies are identified which
do not share structural essential technical features common among them and,
conseguently, the objection for lack of unity of invention is maintained for the daim
chapter filed on October 30, 2021.
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Ref. Expediente N° NC2018/0013020

Sefior
DAHCH! SANKY(Q COMPANY, LIMITED

TITULO DE LA SOLICITUD: “ANTICUERPO ANTI-CDHS Y CONJUGADO FARMACO-
ANTICUERPO ANTICDHG”

NUMERO DE SOLICITUD INTERNACIONAL: PCTAIP2018/018572.

FECHA DE PRESENTACION INTERNACIONAL: 14 de mayo de 2018.

PRIORIDAD: JP 2017-00674G 15 de mayo de 2017,

Como resultado del examen de patentabilidad realizado 2 a solicitud indicada en la
referencia, atendiendo a lo consagrade en &f articulo 45 de la Decision 488 de 2000, se
e comunica que esta Direccién ha encontrado que la materia objeto de solicitud ne
cumple con algunos requisitos establecidos en la Decisidn, con fundamento en los
siguientes aspectos:

1. Modificaciones presentadas {Art. 34 Decision 486}

Se aceptan las modificacionas radicadas 30 de octubre de 2021, bajo e nimero
NC2019/0013020, por ajustarse a los requisitos legales.

2. Objeto de {a invencion

De acuerdo con lo establecido en el numeral 1.2.2.2 del Capitulo Primero del Titulo X de
ta Circular Unica para efectos del examen de patentabilidad, cuando la solicitud contenga
mas de diez {10) reivindicaciones y no se haya pagado la fasa complementaria, sélo se
estudiaran las cublertas por la 1asa pageda al momento de realizar el examen de
patentabilidad consagrado en el articulo 45 de {a Decision 486, Por io tanto, se estudiaran
las reivindicaciones 1 a 77 del radicade N* NC2018/0013020 del 30 de octubre de 2021.

El problema planteade en esta solicitud consiste en la necesidad de obtener farmacos de
objetive molecular anticancerigenos altamente selectivos con efectos tGxicos reducidos
sobre celulas normales y baja reactividad adversa.

Para resolver este problema técnico, fa solicitud en estudio proporciona un anticuerpo
que se une especificaments al dominio extracelular 3 (EC3) de CDHE con actividad de
internalizacion excesivamente aita contra células que expresan COHS y un conjugado de
anticuerpo farmaco (ADC).

3. De la solicitud de patente
3.1. Reivindicaciones {(Art. 30 Decisitn 486)

- La reivindicacién 4 no es clara porque, se refiere a un anticuerpo de union al
dominic extracelular de CDHE cuyas regiones variables de cadena ligera y pesada
pueden comprender “por fo menos 83% o mas” de identidad, sliminaciones,
sustituciones o adicién de uno o varios aminoacides en las regiones marco; ne
ohstante, dicha caracterizacion estructural es imprecisa e impide esiablecer la
esfruchiwa de las variantes reclamadas. Se recuerda al solicifante gue las
reivindicaciones deben ser autosuficientes y deben referir de manera precisa la

e
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estructura de las moléculas contempladas, por lo que, se sugiere sustituir las
expresiones relativas a porcentajes de identidad o relativas a modificaciones
estructurales gue no refieran la posicion y &l aminodacido moedificado con raspacio
a las secuencias de referencia y, sefialar en su lugar, las secuencias completas
de las variantes reclamadas, de acuerdo con fo divulgado en la descripoion.

tas reivindicaciones 13 a 17 son claras porque, su preambulo se refiere a un
polinucledtido, no obstante dicha molécula se caracteriza por comprender
“pofinucledtidos” o "un polinuciedtido”, lo cual corresponde a una cacofonia v es
incoherente puesic gue, se prelende caraclerizar un objeto mediante su
autorreferencia, v no, medianie sus caracleristicas iécnicas esenciales que
coiresponden a su secuencia completa de nucledlidos; por el contrario, la
reivindicacion refiere como elementos técnicos las secusncias de aminoacidos
codificadas que caracterizan a otro ohieto {el anticuerpo} y no al polinucledtido. Se
sugiere al solicitanie mejorar la redaccidon de la reivindicacion e incluir las
caracteristicas {écnicas apropiadas que correspondan a las moléculas referidas en
el preambuio.

Las reivindicaciones 22 y 38 no son claras pomue, se refieren a muitiples
modificaciones guimicas sobre las cadenas ligera o pesada del anticuerpo, sin
referiy &l aminoacido ¥ su posicién con respecto a las secuencias de referencia en
donde se llevan a cabo. Se recuerda al solicitante que las reivindicaciones deben
ser autosuficientes y deben incluir fodas las caracteristicas técnicas de manera
precisa por lo que, se sugiere referkr adecuadamente las modificaciones quimicas.

La reivindicacién 25 no es clara porque, se refiere a fa efiminacién de “unc o mas”
aminoagidos del terminal carboxilo de la cadena pesada del anticuerpo. La
sefialada expresion es imprecisa porque, impide establecer la estructura resultante
de la moléaula y puede contemplar incluso la eliminacién de regiones funcionales
esenciales de la molécula. Se sugiere al salicitante sustituir ia expresidn seflalada
por un términc praciso o un range concretfo.

La reivindicacion 26 no es clara y presenta errores dependencia porgue, se refiere
a una modificacién de cadena de aziear de acuerdo con las refvindicaciones 1 a
11y 22 a 25, pero, las reivindicaciones 1 a 11, 21 ¥ 23 a 25 no se refieren a ningtin
azdicar, o azucar modificado, por lo gue, no es coherente i3 expresion sefialada
con &l objeto referide en ias relvindicaciones de las cuales depende. Se sugiere al
solicitante hacer las correctiones y/o aclaraciones necesarias.

La reivindicacion 34 no es clara y presenta errores de dependencia, puesto que,
se encuentra repetida en el capitulo descriptivo ya que, aparece por primera vez
inmediatamente después de fa reivindicacion 31 y enlonces su numeracion ne
corresponde con ef consecutive que deberia coresponder a ia reivindicacidn 32;
asi mismo, el texto asociado a esta clausula se presenta como dependients de las
reivindicaciones 292 a 33, lo cual es incorrecio puesto que, ias reivindicaciones 32
¥ 33 son posteriores. Se sugiere al solicilante hacer las rofrecciones yio
aclaraciones necesarias.

Las reivindicacionas 33 a 35, 38, 38 y 43 presentan errores de dependencia puesic
gue, se refieren como dependientes de fa reivindicacion 32 pero, dicha clausula,
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no ha sido incluida en el capitulo reivindicatorio. Se sugiere al solicitante realizar
fas correcciones y aclaraciones necesarias.

Las reivindicaciones 35 a 38 y 65 a 77 son concisas porque, son redundantes v se
refieren al mismo conjugado de anticuerpo-farmacs o a la misma composicidn,
mediante fas mismas caracteristicas t&écnicas ya referidas en las retvindicaciones
27, 33, 34 y 38 a 44 de 1as cuales dependen directa o indirectamente. Se sugiere
al solicitante unificar fas reivindicaciones que se refieran a los mismos ohjetos
mediante las mismas caracter{sticas técnicas.

4, Unidad de invencion (Ant. Z5 Decision 486)

La soficitud carece de unidad de invencién, debide a que reclama mas de un grupo
inventive sin {a presencia de caracteristicas o elementos écnicos nuevos e inventivas
que son comunes a fodas las invenciones, io anterior, teniendo en cuenta que el concepto
conin es anticuerpo gue se une af dominio extraceiular de CDHE v se encuentra
divuigado en el estado de ia técnica, especificamente en el documento W0O2016024 195
que se refiers a un anticuerpo conjugade a un farmaco en donde el anticuerpo ©
fragmento de unidn del misme se une al dominio extracelular de CDHG que comprende
ia SEQ ID NO: 4 {Pag. 208, Reiv. 31

Paor o tanto, esta invencién presenta diferentes conceptos técnicos inventivos asi:

Grupo inventivo 1: Un anticuerpo anti-CDHES o un fragmento funcional de este
gue se une a la SEQ 1D NG 4 vy comprende una CORLT SEQ 1D NO: 12, una
CDRLZ SEQ D NQO: 13, una CDRL3 SEQ D NO: 14, una CDRH1 SEQ D NO: 17,
una CORH2 SEQ ID NO: 18 y una CORH3 SEQ ID NC: 19, un polinuciedtido que
cadifica diche anticuerpo, un vector de expresion que comprende ef polinucledtido,
una linea celular que comprende el vector, un matodo para producir el anticuerpag,
un conjugado de anticuerpo farmaco que comprende el anticuerpo, una
composicion que comprende ef conjugade y un método para producir el conjugado
{Reivindicaciones 1a 3, 11 a 13, 18 a 34, 38 a 45 y 86 a 77 parcialmenta}.

Grupo inventive 2: Un anticuerpo anti-CDHE o un fragmento funcional de este
gue se une & la SEQ 1D NQ: 4 y comprende una CORL1T SEQ 1D NO: 22, una
CDRL2 SEQ 1D NG: 23, una CDRL3 SEQ D NO: 24, yna CDRH1 SEQID NO: 27,
una CDRH2 SEQ D NO: 28 y una CDRH3 SEQ D NO: 28, un polinucledtido que
codifica dicho anticuerpo, un vector de expresitn que comprende af polinucledtido,
una linea celular gue comprende el vector, un método para producir el anticuerpo,
un conjugado de anticusrpo farmace que comprende el anticuerpo, una
composicion que comprande ef conjugado v un método para producir ef conjugado
{Reivindicaciones 1a 3, 11 a 13, 18 a 34, 38 a 45 y 66 a 77 parcialmente).

Grupo inventivo 3: Un anticuerpe anti-COHS o un fragmento funcional de este
que se une a la SEQ 1D NO: 4 y comprende una CDRL1 SEQ 1D NO: 32, una
CORLZ2 SEQ D NO: 33, una CDRL3 SEQ ID NO: 34, una CORH1 SEQID NO: 37,
una CORHZ SEQ 1D NO: 38 y una CDRH3 SEQ 1D NO: 38, un polinucledtido que
codifica dicho anticuerpo, un vector de expresion que comprende af polinucledtido,
una linea celular que comprende el vector, un método para producir el anticuerpo,
un cohjugado de anticuerpo farmaco gque comprende el anticuerpo, una
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composicion gue comprende el conjugado v un método para produciy ef conjugado
{Reivindicaciones 12 3, 11 8 13, 18 a3 34, 38 3 45 y 86 a 77 parcialmente}.

+  Grupo inventive 4: Un anticuerpo ant-CDHS o un fragmento funcional de este
gue se une a la SEQ 1D NO: 4 y comprende una CORLT SEQ 1D NO: 42, una
CDRL2 SEQ D NO: 43, una CDRL3 SEQ D NO: 44, una CDRH1 SEQ D NO: 47,
una CORH2 SEQ 1D NO: 48 y una CORHS SEQ 1D NO: 49, un polinucledtide que
codifica dicho anticuerpo, un vector de expresidn que camprende ei polinuciadtido,
una linea celular que comprende ef vector, un método para producir el anticuerpo,
un conjugado de anticuerpo farmaco que comprende el anticuerpo, una
composicion que comprende el conjugado y un método para produci el conjugado
{Reivindicaciones 1a 3, 11 a 13, 18 a 34, 38 a 45 y 86 a 77 parcialmenta).

»  Grupo inventivo 5. Un anticuerpo anti-CDHB o un fragmento funcional de este
gue se une a la SEQ 1D NO: 4 y comprande una CDRLT SEQ 1D NO: 12, una
CDRLZ SEQ D NO: 13, una CDRL3 SEQ D NO: 14, una CDRH1 SEQID NO: 17,
una CORH2 SEQ ID NO: 80 y una CORH3 SEQ {D NO: 19, un polinucledtido que
codifica dicho anticusrpo, un vector de expresidn que comprende ef polinuciedtido,
una linea celular que comprende ef vector, un método para producir ef anticuerpo,
un conjugado de anficusrpo farmace que comprende el anticuerpo, una
compaosicion que comprende ef conjugade ¥ un mélodo para producir el conjugado
{Reivindicaciones 123, 11 a 13, 18 2 34, 38 a 45 y 66 a 77 parcialmente, 4 a 10,
14 a 17, 35 a 37 y 46 a 65 totalmente).

Se sugiere resiringir la materia a palentar en un solo conceplo comin inventive
especificando el avance techoltgico sobre el estado de la técnica. Esto se logra, enire
ofras formas, definiendo las caracteristicas esenciales de la invencion y mosirando las
ofras caracteristicas particulares como dependientes, pero sin petjuicio de ia concision
de tas nuevas reivindicaciones tanic independientes como dependientes.

El solicitante fambién puede solicitar una o mas divisionales de acuerdo con los grupos
inventivos, esto claro, sin ampliar el chieto inicial de ia invencidn.

En caso de seleccionar un grupo inventivo diferente al estudiado por esta Oficina, se le
aclara al solicitante que debe realizar el page del examen de patentabilidad, siempre v
cuando, no se exceda el nimero maximo de estudios permitidos yo el plazo maxime
establecido para solicitarios.

Por consiguiente, la blisqueda del estado de {a técnica v el examen de patentabilidad
serdn realizados para ef grupo inventivo 1.

5. Determinacion del Estado de ia Técnica

La fecha para determinar el estado de ia {éenica es el 15 de maye de 2017, que
corresponde a ia fecha de presentacidn de la solicitud de prioridad. Sin embargo,
consuitadas ias fuentes de informacion con las que se guenta hasia ia fecha, no se
encontraron documentos que anticipen ef ohjeto de la solicitud tat v como se encuentra
rejvindicado.

6. Respuesta a los argumentos del solicitante

Argumentos respecto a las objeciones por articulo 30.
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El solicitante sefiala que: %..} en & nuevo pliego relvindicaforio se caracteriza ef
anticuspo en términos de combinaciones especificas de 6 CDRs que son esenciales
para la union especifica a COHS, mientras que la reivindicacion objetada hace referencia
a uha modalidad alfernativa de dicho anticuerpo, en la que el anficuerpo comprende una
regicn variable de cadena Iiviana que puede comprender una identidad de sescuencia de
por o menas 85% o mas con la secuencia de una region marca diferente a la de cada
secuencia CORs en fas SEQ D NO:83 y 87. En consecuencia, fas variaciones
mencionadas no hacen parie de los CDRs esenciales del anticuerpo pero pueden ocurriv
en modalidades alternativas de} anticuerpo de la invencion. Por lo tanto, en visla de las
modificaciones realizadas af pliego reivindicatorio y fas aclaraciones aqui presentadas,
se soficita respetuosamente reconsiderar y refirar la objecion. (..}

{...} Se hace nolar, que a partir de fas combinaciones de CORs divuigados por la presente
solicifud, una persona del oficio se sncuentra en capacidad de llevar a cabo
modificaciones en la cadena pesada o la cadena liviana del anficuerpo fales como
glicosilacion de enface N, glicosfiacion de snface O, procesamiento de ferminal N,
progesamiento de terminal C, desamidacion, isomerizacicn de acido aspartico, oxidacion
de metionina, adicion de un residue de metionina af terminal N, amidacion de un residuo
de prolina, conversian de glutamina de terminal N o &cido glitamico de terminal N a écido
piroglitamico, y una efiminacion de tno o dos aminoacidos def ferminal carboxilo, sin gue
para effc sea nocesaric especificar caratleristicas estruclurales adicionales a fas
secuencias de jos CDRs aquf reclamadas. Ademas, se hace notar que las eliminaciones
mencicnadas corresponden a la eliminacion de unc o dos amincacidos del terminal
carboxilo, por lo que no afectan los CORs del antficuerpo.

Asi, en vista de las modificaciones introdicidas en esta oporiunidad vy fas aclaraciones
agui presentadas, es posible manifestar que ef nuevo pliego reivindicatorio dofine la
materia que se desea profeger medianie la palenfe de manera clara y concisa, y a fa vez
se encuentra enteramente sustenlado por la descripcion, cumpliendo asi con los
requerimientos def articulo 30 de la Decision 486.°

Se aclara que, las objeciones por falla de claridad se mantienen para la reivindicacion 4
y para las reivindicaciones 22 v 40 lo anterior porgue, st bien, e anticuerpo anti-CDHE se
caracteriza por opciones de secuencias especificas para sus seis regiones determinantes
de complementariedad {CDR’s}, las reivindicaciones objetadas se refieren a modalidades
en las cuales se presentan modificaciones gue no son caracterizadas de manera precisa
en las reivindicaciones, ya gue, no se refieren mediante sus posiciones y jos aminoacidos
modificados o sus secuencias vananies de acuerdo con lo divulgado en la descripoidn.

Asi mismo, dado que el capitulo relvindicatoric contempla nuevas clausulas gue no
habian sido consideradas inicialmente, se incorporan objeciones por falta de claridad
concision y suslento, yva que, se evidencian incoherencias en la redaccién, en ia
dependengia y muitiples reivindicaciones gue reclaman la misma materia.

Argumentos respecto a las objeciones por articulo 25,

El solivitante sostiene que: ...} los anticuerpos oblenidos por los inventorss de la
presente solicitud son anticuerpos anti-CDHB humanizados que exhiben propledades de
union diferentes a las de fos anticuerpas descrifos en ef documento WO 2018/024185, a
saber, todos fos anticuerpos se unen a un epitopo especifice de CDHE con una alfe
afinidad, vy fodos los anficuerpos reivindicados median la captacion celular. Estas son
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caracleristicas qgue no son comunes a fodos los anficuerpos COHE conocidos en ef esfado
de la técnica anfes de Ja preseniacion de la presente solicitud.

Por lo tanto, es posible afirmar gue fos anticuerpos reclamados conforman un grupo
inventivo que comparte caracleristicas o elementos técnicos nusves e inventivos gue son
comunes a lodas las invencionss, cumpliendo asi con los requerimientos segiin ef
Articulo 25 de fa Decision 4867

Se aclara que, las propiedades de unidn de un anticuerpo no pueden considerarse una
caracteristica técnica esencial de 1a molécula, foda vez que, corresponden a un resultado
a alcanzar al que puede llegarse a través de muitiples alternativas esiruchurales presentes
o futuras; por lo anterior, no es posible reconocer dichas propiedades como una
caracteristica técnica esencial comiin a las moléculas reclamadas. De acuerdo con lo
anterior, las caracteristicas técnicas de la molécula corresponden a su antigeno de unidn
¥ Sus secuencias para ias regiones determinantes de complementariedad de union al
antigeno {CDR's}.

Al realizar la blsgueda en el estado en la técnica, se encuenira la anterioridad
WOZ016024185 que divulga anticuerpos de union al dominio extracelular de CDHE, por
fo gue, dicha caracteristica funcional no s nueva y no puede considerarse un conceplo
comiin entre las moléculas reclamadas; por lo tanto, se identifican cinco grupos de
anticuerpos que no comparien caracleristicas técnicas esenciales estructurales comunes
entre s y, en consecuencia, la objecién por falta de unidad de invencion se mantiene para
el capitulo reivindicatorio radicado el 30 de oclubre de 2021.

En cumplimiento del articulo 45 de la Devisidn 486 de 2000, se le indica que debe dar
respuesta dentro del término de sesenta {80} dias contados a partir de {a fecha de
notificacion de ia presente comunicacion. En caso de no dar respuesta al presente
requerimiento, o st a pesar de la respussia subsistieran los impedimentos para a
concesitn, se denegara ia patente.

Si como respuesta a este requerimiento, el solicitante modifica el capitulo reivindicatorio,
debera observar las instrucciones conteridas en ef numeral 1.2.2.1.1., det Capitulo
Primero del Titulo X de la Circular Unica de esta Superintendencia. De igual forma,
debera tener presente que de conformidad con el literal a) del numeral 1.2.25.1. de la
norma ibidem, sera necesario acreditar ef pago de ia fasa por concepto de modificacion
a solicitudes en tramites, de conformidad con el valor establecido en la resolucion de
tasas vigentes.

Motifiqguese el presente oficio conforme a lo dispuesto en ef numeral 6.2 def Capitulo
Sexto det Titulo | de la Circular Unica, informandoles que contra el mismo no proceda
recurso aiguno en actuacion administrativa.

Edna Marcela Ramirez Orozeo
DIRECTORA DE NUEVAS CREACIONES
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