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Notice of opposition to a European patent

l. Patent opposed

Patent No.
EP2161336

Application No.
EP09013687.0

Date of mention of the grant in the European Patent Bulletin

(Art. 97(3), Art. 99(1) EPC) 31 July 2013

Title of the invention i i
Human monoclonal antibodies to programmed death

1(PD-1) and methods for treating cancer using
anti-PD-1 antibodies alone or in combination with other
immuno therapeutics

Il.  Proprietor of the patent

first named in the patent specification

ONO Pharmaceutical Co., Ltd.

Opponent's or representative's reference

W1858EP/1/OPPS3

lll.  Opponent

Name Merck & Co., Inc.

Address: 126 East Lincoln Avenue
Mail Stop: RY60-30

Rahway NJ New Jersey 07065-0907
United States of America

State of residence or of principal place of business United States of America

Multiple opponents (see additional sheet) I:‘

IV. Authorisation

1. Representative .
Vossius & Partner

Address of place of business Siebertstralle 4
81675 Miinchen

Germany
Telephone/Fax | +49 (089) 41304-0 +49 (089) 41304-111
Multiple representatives (see additional sheet) I:‘
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Authorisation(s)

is/are enclosed

has/have been registered under No.

(1 X

V.  Opposition is filed against

the patent as a whole |E

claim(s) No(s).

VI. Grounds for opposition:

Opposition is based on the following grounds:

(a) the subject-matter of the European patent opposed is not
patentable (Art. 100(a) EPC) because:

« it is not new (Art. 52(1); Art. 54 EPC)

* it does not involve an inventive step (Art. 52(1);
Art. 56 EPC)

+ patentability is excluded on other grounds, namely
articles

(b

=

the patent opposed does not disclose the invention in a
manner sufficiently clear and complete for it to be carried
out by a person skilled in the art (Art. 100(b) EPC; see Art.
83 EPC).

X O KK

(c

e

the subject-matter of the patent opposed extends beyond
the content of the application/of the earlier application as
filed (Art. 100(c) EPC, see Art. 123(2) EPC).

X

VIl. Facts (Rule 76(2)(c) EPC)

presented in support of the opposition are submitted herewith |E
on an attached document

VIII. Other requests:

« Oral proceedings are hereby requested auxiliarily.
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Non-patent literature -
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Non-patent literature -
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Non-patent literature -
article

Non-patent literature -
article

Non-patent literature -
article

Non-patent literature -
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WO 01/14557 (A1), 01.03.2001
original file name: D01 - WO 01 14557 (Wood).pdf
attached as: Published-Evidence-52.pdf

Bennett, Frann et al., "Program Death-1 Engagement Upon TCR Activation
Has Distinct Effects on Costimulation and Cytokine-Driven Proliferation:
Attenuation of ICOS, IL-4, and IL-21, But Not CD28, IL-7, and IL-15 Responses

Journal of Immunologxy, Vol. 170, 2003
original file name: D10 - Bennett J Immunol 2003.pdf
attached as: Published-Evidence-61.pdf

Dong, Haidong et al., "Tumor-associated B7-H1 promotes T-cell apoptosis: A
potential mechanism of immune evasion”

Nature Medicine, Vol. 8, No. 8, 2002

original file name: D11 - Dong 2002.pdf

attached as: Published-Evidence-62.pdf

Latchman, Yvette et al., "PD-L2 is a second ligand for PD-1 and inhibits T cell
activation”

Nature Immunology, Vol. 2, No. 3, 2001

original file name: D12 - Latchman 2001.pdf

attached as: Published-Evidence-63.pdf

Carter, Laura L. et al., "PD-1:PD-L inhibitory pathway affects both CD4+ and
CD8+ T cells and is overcome by IL-2"

Eur. J. Immunol., Vol. 32, 2002

original file name: D13 - Carter EurJimmun 2002.pdf

attached as: Published-Evidence-64.pdf

Dong, Haidong et al., "B7-H1 pathway and its role in the evasion of tumor
immunity"”

J. Mol. Med., Vol. 81, 2003

original file name: D14 - Dong JMolMed 2003 .pdf

attached as: Published-Evidence-65.pdf

Blank, Christian et al., "Interaction of PD-L1 on tumor cells with PD-1 on
tumor-specific T cells as a mechanism of immune evasion: implications for
tumor immunotherapy"”

Cancer Immunol Immunother, Vol. 54, April 2005

original file name: D15 - Blank_Cancer Immunol Immunother_2005.pdf
attached as: Published-Evidence-66.pdf

Konishi, Jun et al., "B7-H1 Expression on Non-Small Cell Lung Cancer Cells
and Its Relationship with Tumor-Infiltrating Lymphocytes and Their PD-1
Expression"”

Clin. Cancer Res., Vol. 10, 2004

original file name: D16 - Konishi 2004 ClinCancRes.pdf

attached as: Published-Evidence-67 .pdf

Brown, Julia A. et al., "Blockade of Programmed Death-1 Ligands on Dendritic
Cells Enhances T Cell Activation and Cytokine Production”

The Journal of Immunology, Vol. 170, 2003

original file name: D17 - Brown 2003.pdf

attached as: Published-Evidence-68.pdf
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D19

D19AnA

D19AnB

D19ExD1

D19ExD10

D19ExD11
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D19ExD14

D19ExD15
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Non-patent literature -
article

Other evidence

Other evidence

Other evidence

Non-patent literature -
book

Non-patent literature -
book

Non-patent literature -
article

Other evidence

Non-patent literature -
article

Non-patent literature -
article

Non-patent literature -
article

Leach, Dana R. et al., "Enhancement of Antitumor Immunity by CTLA-4
Blockade"

Science, Vol. 271, 1996

original file name: D18.pdf

attached as: Published-Evidence-69.pdf

Declaration of Robert J. Bloch
original file name: 2014.29.04 Bloch Declaration (Final).pdf
attached as: Other-evidence-7.pdf

Curriculum Vitae of Robert J. Bloch, Ph.D.
original file name: annex-a.pdf
attached as: Other-evidence-8.pdf

Alignment of Amino Acid Sequences
original file name: annex-b.pdf
attached as: Other-evidence-9.pdf

Harlow, Ed et al., "Antibodies: A Laboratory Manual"
Cold Spring Harbor Laboratory, 1988

original file name: d1-harlow-and-lane-1988.pdf

attached as: Published-Evidence-28.pdf

Cruse, Julius M., "Atlas of Immunology"

CRC PRESS, 2004

original file name: d10-cruse-atlas-of-immunology-2004 .pdf
attached as: Published-Evidence-36.pdf

Ishima, Rieko et al., "Protein Dynamics from NMR"
Nature Structural Biology, Vol. 7, 2000

original file name: d11-ishima-2000-protein-dynamics.pdf
attached as: Published-Evidence-37 .pdf

Application Note 1: Characterization of Monoclonal Antibody Epitope Specificity
Using Biacore's SPR Technology, Biacore...

original file name: d12-application-note-2002-epitope-mapping-with-biacore.pdf
attached as: Other-evidence-11.pdf

Tsai, Chung-Jung et al., "Signal Transmission, and Dynamics: A Classification
Scheme of Allosteric Mechanisms"

Molecular BioSystems, Vol. 5, 2009

original file name: d13-tsai-2009.pdf

attached as: Published-Evidence-38.pdf

Franklin, Matthew C. et al., "Insights into ErbB Signaling from the Structure of
the ErbB2-Pertuzmab Complex"

Cancer Cell, Vol. 5, 2004

original file name: d14-franklin-2004.pdf

attached as: Published-Evidence-39.pdf

Chen, Yvonne et al., "Selection and analysis of an optimized anti-VEGF
antibody: crystal structure of an affinity-matured Fab in complex with antigen"
Journal of Molecular Biology, Vol. 293, No. 4, 1999

original file name: d15-chen-1999.pdf

attached as: Published-Evidence-40.pdf
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D19ExD16

D19ExD17

D19ExD18

D19ExD19

D19ExD2

D19ExD20

D19ExD21

D19ExD22

D19ExD23

D19ExD24

D19ExD25

EPO Form 2300E - W1858EP/1/OPPS3

Non-patent literature -
article

Non-patent literature -
article

Non-patent literature -
article

Non-patent literature -
book

Non-patent literature -
book

Other evidence

Other evidence

Non-patent literature -
book

Non-patent literature -
article

Non-patent literature -
article

Non-patent literature -
article

Dougan, David A. et al., "Effects of substitutions in the binding surface of an
antibody on antigen affinity"

Protein Engineering, Vol. 11, No. 1, 1998

original file name: d16-dougan-1998.pdf

attached as: Published-Evidence-41.pdf

Davies, David R. et al., "Interactions of protein antigens with antibodies"
Proc. Natl. Acad. Sci., Vol. 93, 1996

original file name: d17-davies-1996.pdf

attached as: Published-Evidence-42.pdf

Wu, Kuen-Phon et al., "Structural Basis of a Flavivirus Recognized by Its
Neutralizing Antibody"

The Journal of Biological Chemistry, Vol. 278, No. 46, 2003

original file name: d18-wu-2003-epitope-mapping-by-nmr.pdf

attached as: Published-Evidence-43.pdf

BIACORE, "BlAtechnology Handbook"
BIACORE, 1998

original file name: d19-bia-tech-handbook-1998.pdf
attached as: Published-Evidence-44 .pdf

Harlow, Ed et al., "Using Antibodies: A Laboratory Manual "
Cold Spring Harbor Laboratory Press, 1999

original file name: d2-harlow-and-lane-1999.pdf

attached as: Published-Evidence-29.pdf

ExPASy Bioinformatics Resource Portal calculation based on ECD of UniProt
Sequence Q15116 [21-170]

original file name: d20-expasy-get-pi-mw.pdf

attached as: Other-evidence-12.pdf

UniProt Sequence Q15116, available at http://www.uniprot.org/uniprot/Q15116
original file name: d21-uniprotkb-q15116.pdf
attached as: Other-evidence-13.pdf

BIACORE, "Sensor Surface Handbook"

BIACORE, 2005

original file name: D22_biacoresensorsurfacehandbookweb.pdf
attached as: Published-Evidence-45.pdf

Johne, Berit, "Epitope Mapping by Surface Plasmon Resonance in the
BlAcore"

Molecular Biotechnology, Vol. 9, No. 65, 1998

original file name: D23_johne-1998-epitope-mapping-by-biacore.pdf
attached as: Published-Evidence-46.pdf

Jason-Moller, Laure et al., "Overview of Biacore Systems and Their
Applications”

Current Protocols in Protein Science, 2006

original file name: D24 _jason-moller-2006.pdf

attached as: Published-Evidence-47 .pdf

Fivash, Matthew et al., "BlAcore for Macromolecular Interaction"

Current Opinion in Biotechnology, Vol. 9, No. 1, 1998

original file name: D25_fivash-1998-biacore-for-macromolecular-interaction.pdf
attached as: Published-Evidence-48.pdf
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D19ExD27

D19ExD28

D19ExD29

D19ExD3

D19ExD30

D19ExD31

D19ExD32

D19ExD33

D19ExD34

D19ExD35

D19ExD36

D19ExD37

D19ExD38

EPO Form 2300E - W1858EP/1/OPPS3

Patent document
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Non-patent literature -
book

Other evidence

Non-patent literature -
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Non-patent literature -
article

Other evidence
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W02013/173223 (A1) ,21.11.2013
original file name: D26_wo0-2013-173223-a1.pdf
attached as: Published-Evidence-49.pdf

Declaration of Masako lkeda
original file name: D27 - Declaration of Masako Ikeda.pdf
attached as: Other-evidence-14.pdf

Declaration of Hiroyki Yamada
original file name: D28 - Declaration of Hiroyki Yamada.pdf
attached as: Other-evidence-15.pdf

J105/D133-3 Purchase Receipts (MBL)
original file name: D29_mbl-d133-3-order-forms.pdf
attached as: Other-evidence-16.pdf

Berg, Jeremy M. et al., "Biochemistry"
W.H. Freeman and Company , 2003
original file name: d3-berg-2002.pdf

attached as: Published-Evidence-30.pdf

J105/D133-3 Datasheet (MBL)
original file name: D30_mbl-d133-3-data-sheet.pdf
attached as: Other-evidence-17.pdf

Iwai, Yoshiko et al., "Microanatomical localization of PD-1 in human tonsils
Immunology Letters, Vol. 83, 2002

original file name: D31 Iwai_Ilmmunol Lett_2002.pdf

attached as: Published-Evidence-50.pdf

Kanai, Takanori et al., "Blockade of B7-H1 Suppresses the Development of
Chronic Intestinal Inflammation”

The Journal of Immunology , Vol. 171, 2003

original file name: D32_kanai-2003.pdf

attached as: Published-Evidence-51.pdf

J105/14-2799 Purchase Receipts (eBioscience)
original file name: D33_ebiosci-14-2799-sale-receipt.pdf
attached as: Other-evidence-18.pdf

J105/14-2799 Datasheet (eBioscience)
original file name: D34 _ebiosci-14-2799-datasheet. pdf
attached as: Other-evidence-19.pdf

Email from MednaBio to Bloch re: PD1 Sequence
original file name: D35_mednabio-email.pdf
attached as: Other-evidence-20.pdf

Datasheet for Mouse IgG Antibody
original file name: D36_anti-mouse-igg-datasheet.pdf
attached as: Other-evidence-21.pdf

Datasheet for Human IgG Antibody
original file name: D37_anti-human-igg-datasheet.pdf
attached as: Other-evidence-22.pdf

J110 Datasheet (MBL)
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Other evidence

Other evidence

Non-patent literature -
article

Non-patent literature -
article
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article
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book
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Other evidence

Other evidence

Other evidence

original file name: D38_j110-datasheet-lot-12001.pdf
attached as: Other-evidence-23.pdf

J116 Datasheet (eBioscience)
original file name: D39_j116-datasheet001.pdf
attached as: Other-evidence-24.pdf

Michael R. Clark, Antibody Engineering, Chemical Immunology 65
original file name: d4-clark-1997 .pdf
attached as: Other-evidence-10.pdf

Lamminmaki, Urpo et al., "Modulating the Binding Properties of an
Anti-17beta-estradiol Antibody by Systematic Mutation Combinations”
Protein Science, Vol. 12, No. 11, 2003

original file name: d5-lamminmaki-2003.pdf

attached as: Published-Evidence-31.pdf

Carter, Paul et al., "Humanization of an anti-p185HERZ2 antibody for human
cancer therapy"

Proc. Natl. Acad. Sci. , Vol. 89, No. 10, 1992

original file name: d6-carter-1992.pdf

attached as: Published-Evidence-32.pdf

van Regenmortel, Marc H. V., "The Recognition of Proteins and Peptides by
Antibodies"

Journal of Immunoassay, Vol. 21, No. 2-3, 2000

original file name: d7-van-regenmortel-2000-protein-antibody-recognition.pdf
attached as: Published-Evidence-33.pdf

Wilson, lan A. et al., "Antibody-Antigen Interactions”
Current Opinion in Structural Biology, Vol. 3, 1993
original file name: d8-wilson-1993.pdf

attached as: Published-Evidence-34.pdf

Greenspan, N.S., "Epitopes, paratopes and other topes: do immunologists
know what they are talking about?"

Bull. Inst. Pasteur, 1992

original file name: d9-greenspan-1992 pdf

attached as: Published-Evidence-35.pdf

Agata, Yasutoshi et al., "Expression of the PD-1 antigen on the surface of
stimulated mouse T and B lymphocytes"

International Immunology, Vol. 8, No. 5, 1995

original file name: D2.pdf

attached as: Published-Evidence-53.pdf

Patentee's response dated April 4, 2012 and Annex
original file name: D20 - Response 2012-04-04.pdf
attached as: Other-evidence-26.pdf

Witness Statement by Mr. Hiroyuki Yamada including Exhibits 1-7
original file name: D21 - Yamada witness statement.pdf
attached as: Other-evidence-27.pdf

Witnhess Statement of Ms. Masako Ikeda including Exhibits A-E
original file name: D22 - Ikeda witness statement.pdf
attached as: Other-evidence-28.pdf
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D30+A+B

D30ExD1
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Other evidence

Non-patent literature -

article

Other evidence

Non-patent literature -

article

Non-patent literature -

article

Non-patent literature -

article

Other evidence

Non-patent literature -

article

Other evidence

Non-patent literature -

book

Non-patent literature -

article

Response dated March 20, 2014 from EP 11 17 8191.0 and the currently
pending claims filed on April 3, 2013

original file name: D23 - Response 2014-03-20.pdf

attached as: Other-evidence-29.pdf

Park, John W. et al., "Monoclonal Antibody Therapy"
Advances in Protein Chemistry, Vol. 56, 2001

original file name: D24 - Park and Smolen antibody therapy.pdf
attached as: Published-Evidence-70.pdf

Clark, Antibody Engineering. Chemical Immunology 65, 88-110; enclosed is a
preprint

original file name: D25 - Clark 1gG effector machanism.pdf

attached as: Other-evidence-30.pdf

Hirano, Fumiya et al., "Blockade of B7-H1 and PD-1 by Monoclonal Antibodies
Potentiates Cancer Therapeutic Immunity"

Cancer Res., Vol. 63, No. 3, February 2005

original file name: D26 - Hirano 2005 Cancer Res.pdf

attached as: Published-Evidence-71.pdf

Iwai, Yoshiko et al., "PD-1 Inhibits Antiviral Immunity at the Effector Phase in
the Liver"

J. Exp. Med, Vol. 198, No. 1, 2003

original file name: D27 - lwai 2003 JEM.pdf

attached as: Published-Evidence-72.pdf

Adams, Gregory P. et al., "Monoclonal antibody Therapy of cancer”
Nature Biotechnology, Vol. 23, No. 9, September 2005

original file name: D28 - Adams Nat Biotechnol 2005.pdf

attached as: Published-Evidence-73.pdf

original file name: D29 - Affidavit of Christopher Butler.pdf
attached as: Affidavit-1.pdf

Iwai, Yoshiko et al., "Microanatomical localization of PD-1 in human tonsils"
Immunology Letters, Vol. 83, 2002

original file name: D03 - lwai_lmmunol Lett_2002.pdf

attached as: Published-Evidence-54 .pdf

Declaration of Dr. Andrea van Elsas and Annex A and B
original file name: VAN ELSAS DECLARATION + Annex A+B.pdf
attached as: Other-evidence-6.pdf

ABBAS, Abul K. et al., "Cellular and Molecular Immunology"
W.B. SAUNDERS COMPANY, 1991

original file name: VED Ex. 1.pdf

attached as: Published-Evidence-13.pdf

Lute, Kenneth D. et al., "Human CTLA-4 knock-in mice unravel the quantitative
link between tumor immunity and autoimmunity induced by anti-CTLA-4
antibodies"

Blood, Vol. 106, 2005

original file name: VED Ex. 10.pdf

attached as: Published-Evidence-22.pdf
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Non-patent literature -
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Non-patent literature -
article

Non-patent literature -
book

Non-patent literature -
article

Non-patent literature -
article

Non-patent literature -
article

Non-patent literature -
book

Non-patent literature -
article

Non-patent literature -
article

May, Kenneth F. et al., "Anti-human CTLA-4 monoclonal antibody promotes
T-cell expansion and immunity in a hu-PBL-SCID model: a new method for
preclinical screening of costimulatory monoclonal antibodies"

Blood, Vol. 105, 2004

original file name: VED Ex. 11.pdf

attached as: Published-Evidence-23.pdf

Polyak, Maria J. et al., "Alanine-170 and proline-172 are critical determinants
for extracellular CD20 epitopes; heterogeneity in the fine specificity of CD20
monoclonal antibodies is defined by additional requirements imposed by both
amino acid sequence and quaternary structure”

Blood, Vol. 99, 2002

original file name: VED Ex. 12.pdf

attached as: Published-Evidence-24 .pdf

Van Regenmortel, Marc H. V., "Structural and functional approaches to the
study of protein antigenicity”

Elsevier Science Publishers Ltd (UK), 1989

original file name: VED Ex. 13.pdf

attached as: Published-Evidence-25.pdf

Teeling, Jessica L. et al., "Characterization of new human CD20 monoclonal
antibodies with potent cytolytic activity against non-Hodgkin lymphomas"
Blood, Vol. 104, 2004

original file name: VED Ex. 14.pdf

attached as: Published-Evidence-26.pdf

Yi, Jizu et al., "Mapping the epitope of an inhibitory monoclonal antibody of the
C-terminal DNA-binding domain of HIV-1 integrase”

The Journal of Biological Chemistry, Vol. 277, 2002

original file name: VED Ex. 15.pdf

attached as: Published-Evidence-27 .pdf

Andre, Estelle et al., "Precise characterization of the epitope recognized by a
monoclonal antibody against Escherichia coli RNA polymerase”

Hybridoma, Vol. 24, No. 1, 2005

original file name: VED Ex. 2.pdf

attached as: Published-Evidence-14.pdf

Campbell, Ailsa M., "LABORATORY TECHNICES IN BIOCHEMISTRY AND
MOLECULAR BIOLOGY"

Elsevier, 1984

original file name: VED Ex. 3.pdf

attached as: Published-Evidence-15.pdf

Cragg, Mark S. et al., "Complement-mediated lysis by anti-CD20 mAb
correlates with segregation into lipid rafts"

Blood, Vol. 101, No. 3, 2002

original file name: VED Ex. 4.pdf

attached as: Published-Evidence-16.pdf

Davies, David R. et al., "Interaction of protein antigens with antibodies
Proc. Natl. Acad. Sci., Vol. 93, 1996

original file name: VED Ex. 5.pdf

attached as: Published-Evidence-17 .pdf
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D30ExD7
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D31-AnA
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Non-patent literature -
article

Non-patent literature -
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Non-patent literature -
article

Non-patent literature -
article

Other evidence

Other evidence
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Non-patent literature -
article

Non-patent literature -
article

Non-patent literature -
article

Del Rio, Maria Luisa et al., "Antibody-mediated signalling through PD-1
costimulates T cells and enhances CD28-dependent proliferation”

Eur. J. Immunol., Vol. 35, 2005

original file name: D30EXD6.pdf

attached as: Published-Evidence-18.pdf

Ladner, Robert C., "Mapping the Epitopes of Antibodies"
Biotechnology and Genetic Entineering Reviews, Vol. 24, 2007
original file name: VED Ex. 7.pdf

attached as: Published-Evidence-19.pdf

LARICCHIA-ROBBIO, Leopoldo et al., "Mapping of monoclonal antibody- and
receptor-binding domains on human granulocyte-macrophage
colony-stimulating factor (rhGM-CSF) using a surface plasmon
resonance-based biosensor"

Hybridoma, Vol. 15, No. 5, 1996

original file name: VED Ex. 8.pdf

attached as: Published-Evidence-20.pdf

Lewis, Dorothy E. et al., "Tumor necrosis factor-alpha and CD80 modulate
CD28 expression through a similar mechanism of T-cell receptor-independent
inhibition of transcription"

The Journal of Biological Chemistry, Vol. 279, 2004

original file name: VED Ex. 9.pdf

attached as: Published-Evidence-21.pdf

Boussiotis Declaration
original file name: 2014.29.04 Boussiotis Declaration (FINAL)_signed.pdf
attached as: Other-evidence-1.pdf

Curriculum Vitae of Vassiliki A. Boussiotis
original file name: annex-a-vab-cv-4-2014 .pdf
attached as: Other-evidence-4.pdf

Data and Records for Example Experiments 21 and 22
original file name: AppendixA.pdf
attached as: Other-evidence-5.pdf

Patsoukis, "PD-1 increases PTEN phosphatase activity while decreasing PTEN
protein stability by inhibiting CK2"

Molecular and Cellular Biology, 2013

original file name: D1_mol-cell-biol-2013-patsoukis-3091-8.pdf

attached as: Published-Evidence-1.pdf

Ge, Xupeng et al., "CD134-allodepletion allows selective elimination of
alloreactive human T cells without loss of viral-specific and leukemia-specific
responses”

Biology of Blood and Marrow Transplantation, Vol. 14, No. 5, 2008

original file name: D10.pdf

attached as: Published-Evidence-8.pdf

Li, Lequn et al., "IL-1beta-mediated signals preferentially drive conversion of T
regulatory but not T conventional cells into IL-17 producing cells"

The Journal of Immunology, Vol. 185, No. 7, 2010

original file name: D11_j-immunol-2010-1i-4148-53.pdf

attached as: Published-Evidence-9.pdf
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