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“E” earlier application or patent but published on or after the international «y» document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive

“L” document which may throw doubts on priority claim(s) or which is step when the document is taken alone
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Box No. I1 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. I:] Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an

extent that no meaningful international search can be carried out, specifically:

3. ﬁ Claims Nos.: 22, 28, 29, 32-35, 52-58

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. Il  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

-

-Please See Supplemental Page-***-

1. D As all required additional search fees were timely paid by the applicant, this intemational search report covers all searchable

claims.

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of

additional fees.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers

only those claims for which fees were paid, specifically claims Nos.:

4. % No required adqitiona! search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

1-5,7,9-21, 23-27, 30, 31; SEQ ID NO: 39

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the

payment of a protest fee.

I:I The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation,

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (January 2015)
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-Continued from Box No. Ili: Observations Where Unity of Invention is Lacking:

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid.

Groups I+, Claims 1-21, 23-27, 30, 31 and ISTRP (SEQ ID NO: 39) are directed toward a tetravalent bispecific binding protein
comprising a first binding domain (BD1) that binds to a first epitope, a second binding domain (BD2) that binds to a second epitope, and
an Fc region comprising CH2 and CH3 domains; wherein the Fc region comprises BD2 at a solvent exposed loop in the CH2 domain,
the CH3 domain, or at the interface of the CH2 and CH3 domains.

The protein will be searched to the extent that it encompasses a loop encompassing ISRTP (SEQ ID NO: 39) (first exemplary loop
sequence). Applicant is invited to elect additional loop sequence(s), either as fully specified loop sequence(s), or with a specified SEQ ID
NO: for each elected loop sequence, to be searched. Additional loop sequence(s) will be searched upon the payment of additional fees.
Itis believed that claims 1-5, 7, 9 (in-part), 10 (in-part), 11 (in-part), 12 (in-part), 13 (in-part), 14 (in-part), 15 (in-part), 16 (in-part), 17
(in-part), 18 (in-part), 19 (in-part), 20 (in-part), 21 (in-part) 23-27, 30 and 31 encompass this first named invention and thus these claims
will be searched without fee to the extent that they encompass ISRTP (SEQ ID NO: 39) (loop sequence). Applicants must specify the
claims that encompass any additionally elected loop sequence(s). Applicants must further indicate, if applicable, the claims which
encompass the first named invention, if different than what was indicated above for this group. Failure to clearly identify how any paid
additional invention fees are to be applied to the “+" group(s) will result in only the first claimed invention to be searched/examined. An
exemplary election would be a loop sequence encompassing "SNG" (first exemplary elected loop sequence).

Groups |1+, Claims 36-39, 43-45, and SEQ ID NOs: 1 and 2 are directed toward a bispecific binding protsin that binds to PD-1 and a
second target, wherein the second target is either CTLA-4 or TIM3.

The bispecific binding protein(s) can be searched to the extent that they comprise a first peptide encompassing SEQ ID NO: 1 (first
exemplary polypeptide sequence), and a second polypeptide encompassing SEQ ID NO: 2 (second exemplary polypeptide sequence).
Applicant is invited to elect additional binding protein(s), with specified SEQ ID NO(s): associated therewith, to be searched. Additional
binding protein sequence(s) can be searched upon the payment of additional fees. It is believed that claim 36 encompasses this first
named invention of Groups (lI)+ and thus this claims can be searched with payment of a fee for the search of Groups (I1)+, to the extent
that it encompasses sequence SEQ ID NO: 1 (polypeptide sequence) and SEQ ID NO: 2 (polypeptide sequence). Applicants must
specify the claims that encompass any additionally elected binding protein(s) and associated sequence(s). Applicants must further
indicate, if applicable, the claims which encompass the first named invention of Groups (II)+, if different than what was indicated above
for this group. Failure to clearly identify how any paid additional invention fees are to be applied to the "+" group(s) can result in only the
first claimed invention of groups (Il)+ to be searched/examined. An exemplary election would be a binding protein encompassing a first
polypeptide encompassing SEQ ID NO: 5 (first exemplary elected polypeptide sequence), and a second polypeptide encompassing SEQ
ID NO: 6 (second exemplary elected polypeptide sequence).

Groups lll+, Claims 40-42 and SEQ ID NOs: 14 and 15 are directed toward a bispecific binding protein that binds to PD-L1 and CTLA-4.

The bispecific binding protein(s) can be searched to the extent that they comprise a first peptide encompassing SEQ ID NO: 14 (first
exemplary polypeptide sequence), and a second polypeptide encompassing SEQ ID NO: 15 (second exemplary polypeptide sequence).
Applicant is invited to elect additional binding protein(s), with specified SEQ ID NO(s): associated therewith, to be searched. Additional
binding protein sequence(s) can be searched upon the payment of additional foes. It is believad that claim 40 encompasses this first
named invention of Groups (lll)+ and thus this claims can be searched with payment of a fee for the search of Groups (lll)+, to the extent
that it encompasses sequence SEQ ID NO: 14 (polypeptide sequence) and SEQ ID NO: 15 (polypeptide sequence). Applicants must
specify the claims that encompass any additionally elected binding protein(s) and associated sequence(s). Applicants must further
indicate, if applicable, the claims which encompass the first named invention of Groups (I11}+, if different than what was indicated above
for this group. Failure to clearly identify how any paid additional invention fees are to be applied to the "+" group(s) can result in only the
first claimed invention of groups (Il1)+ to be searched/examined. An exemplary election would be a binding protein encompassing a first
polypeptide encompassing SEQ ID NO: 16 (first exemplary elected polypeptide sequence), and a second polypeptide encompassing
SEQ ID NO: 17 (second exemplary elected polypeptide sequence).

The bispecific binding protein(s) can be searched to the extent that they comprise a first peptide encompassing SEQ |D NO: 34 (first
exemplary polypeptide sequence), and a second polypeptide encompassing SEQ ID NO: 32 (second exemplary polypeptide sequence).
Applicant is invited to elect additional binding protein(s), with specified SEQ ID NO(s): associated therewith, to be searched. Additional
binding protein sequence(s) can be searched upon the payment of additional fees. It is believed that claim 46 encompasses this first
named invention of Groups (IV)+ and thus this claims can be searched with payment of a fee for the search of Groups (IV)+, to the
extent that it encompasses sequence SEQ ID NO: 34 (polypeptide sequence) and SEQ ID NO: 32 (polypeptide sequence). Applicants
must specify the claims that encompass any additionally elected binding protein(s) and associated sequence(s). Applicants must further
indicate, if applicable, the claims which encompass the first named invention of Groups (IV)+, if different than what was indicated above
for this group. Failure to clearly identify how any paid additional invention fees are to be applied to the "+" group(s) can result in only the
first claimed invention of groups (IV)+ to be searched/examined. An exemplary election would be a binding protein encompassing a first
polypeptide encompassing SEQ |D NO: 36 (first exemplary elected polypeptide sequence), and a second polypeptide encompassing
SEQ ID NO: 93 (second exemplary elected polypeptide sequence).

Group V, Claims 49-51 are directed toward an antibody or antigen binding fragment thereof that binds to TIM3.

The inventions listed as Groups I+ through IV+ and V do not relate to a single general inventive concept under PCT Rule 13.1 because,
under PCT Rule 13.2, they lack the same or corresponding special technical features for the following reasons: the special technical
features of Groups |+ include wherein the Fc region comprises BD2 at a solvent exposed loop in the CH2 domain, the CH3 domain, or at
the interface of the CH2 and CH3 domains, not present in any other Groups; the special technical features of Groups lI+ include SEQ ID
NO: 1, not present in any other Groups; the special technical features of Groups I+ include SEQ ID NO: 14, not present in any other
Groups; the special technical features of Groups IV+ include SEQ ID NO: 32, not present in any other Groups; the special technical
features of Group V include SEQ ID NO: 79, not present in any other Groups.

-***-Continued Within the Next Supplemental Box-***-
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Groups I+ through IV+ and V share the technical features including: binding proteins. Groups I+ through IV+ share the technical features
including: bispecific binding proteins, comprising at least a first peptide and a second peptide. Groups |1+ and Il1+ share the technical
features including: binding to CTLA4. Groups II+ and V share the technical features including: binding to TIM3. Groups !+ and IV+
share the technical features including: binding to PD-L1. Groups |+ share the technical features including: a protein, comprising: a first
binding domain (BD1) that binds to a first epitope, a second binding domain (BD2) that binds to a second epitope, and an Fc region
comprising CH2 and CH3 domains; wherein the Fc region comprises BD2 at a solvent exposed loop in the CH2 domain, the CH3
domain, or at the interface of the CH2 and CH3 domains; and wherein the protein is bivalent for binding to each of the first and second
epitopes. Groups |I+ share the technical features including: a bispecific binding protein that binds to PD-1 and CTLA4; and a bispecific
binding protein that binds to PD-1 and TIM3. Groups |lI+ share the technical features including: a bispecific binding protein that binds to
PD-L1 and CTLA4. Groups IV+ share the technical features including: a bispecific binding protein that binds to OX40 and PD-L1 and
SEQ ID NO: 32.

However, these shared technical features are previously disclosed by WO 2016/061142 A1 to Novartis AG et al. (hereinafter ‘Novartis')
in view of the article 'Design and production of nove! tetravelant bispecific antibodies' by Coloma et al. {(hereinafter 'Coloma'), as
evidenced by the article 'Introducing antigen-binding sites in structural loops of immunoglobulin constant domains: Fc fragments with
engineered HER2/neu-binding sites and antibody properties' by Wozniak-Knopp et al. (hereinafter ‘Wozniak') and further in view of WO
2016/057667 A1 to Medimmune LLC (hereinafter 'Medimmune').

Novartis discloses bispecific binding proteins (bispecific antibody molecules (binding proteins); page 3, lines 22-29), comprising at least
a first peptide and a second peptide (comprising a first and a second antibody molecule or fragment thereof (a first peptide and a second
peptide); page 43, lines 5-10); binding to CTLA4 (an anti-CTLA4 antibody (binding to CTLA4); page 39, line 1; page 43, lines 7-16);
binding to TIM3 (binding to Tim-3; page 17, lines 13-20; page 43, lines 7-10); binding to PD-L1 (binding to PD-L1; page 17, lines 13-20;
page 43, lines 7-10); a protein, comprising: a first binding domain (BD1) that binds to a first epitope (a bispecific antibody comprising a
first antibody motecule (domain (BD1)) that binds to a first target (epitope); page 17, lines 15-20), a second binding domain (BD2) that
binds to a second epitope (a second antibody molecule (binding domain (BD2)) that binds to a second target (epitope); page 17, lines
16-20), and an Fc region comprising CH2 and CH3 domains (and a full constant region (an Fc region comprising CH2 and CH3
domains), page 77, lines 10-13; page 89, lines 13-16); and wherein the protein is bivalent for binding to each of the first and second
epitopes (wherein the bispecific antibody is tetravalent (bivalent for binding to each of the first and second epitopes); page page 17, lines
15-20; page 89, lines 27-31); a bispecific binding protein that binds to PD-1 and TIM3 (a bispecific binding protein that binds to PD-1 and
TIM3: page 128, lines 25-30). Novartis further discloses administration of combinations of immunomodulators, including an anti-PD-1 or
PD-L1 antibody with an inhibitor of CTLA4 (administration of combinations of immunomodulators, including an anti-PD-1 or PD-L1
antibody with an inhibitor of CTLA4; page 129, lines 9-16), and/or OX40 (and/or OX40; page 121, lines 24-31).

Novartis does not disclose wherein the Fc region comprises BD2 at a solvent exposed loop in the CH3 domain; and a bispecific binding
protein that binds to PD-1 and CTLA4; a bispecific binding protein that binds to PD-L1 and CTLA4; a bispecific binding protein that binds
to OX40 and PD-L1 and SEQ ID NO: 32.

Coloma discloses the production of tetravalent bispecific antibodies (the production of tetravalent bispecific antibodies; abstract) by
fusing an scFv at a solvent exposed loop in the CH3 domain (by fusing an scFv at the C-terminus of the CH3 domain (at a solvent
exposed loop in the CH3 domain); abstract, wherein, according to Wozniak, the tip of the C-terminus of the CH3 domain comprises loop
structures (abstract, Fig. 1, Fig 2)).

Medimmune discloses a binding protein that binds to OX40 (anti-OX40 antibodies (a binding protein that binds to OX40); abstract),
comprising SEQ 1D NO: 32 (comprising SEQ 1D NO: 30 (SEQ ID NO: 32); paragraph [0006]; wherein SEQ ID NO: 30 is 100% identical
to Applicants’ SEQ ID NO: 32).

It would have been obvious to a person of ordinary skill in the art at the time of the invention was made to have modified the disclosure
of Novartis to have provided combinations of immunomodulators, particularly antibodies, as part of bivalent or multivalent proteins
including antibodies that bind to PD-1 or PD-L1, as disclosed by Novartis, with additional antibodies to CTLA4 and/or OX40, as disclosed
by Novartis, in order to provide more effective targeting of the combined antibodies to single cells or cells in very close proximity. It
further would have been obvious to a person of ordinary skill in the art at the time of the invention was made to have modified the
disclosure of Novartis to have specifically provided bispecific tetravalent structures, as disclosed by Coloma, by joining a second binding
domain or molecule to a first molecule at an exposed loop at the tip of the CH3 domain, as disclosed by Coloma, in order to better
enable the fusion of the binding molecules with minimal potential for interference of the binding domains with each other. It additionally
would have been obvious to a person of ordinary skill in the art at the time of the invention was made to have modified the disclosure of
Novartis to have provided an anti-OX40 antibody comprising SEQ ID NO: 32, as disclosed by MedIimmune, in order to enable the
effective inhibition of OX40 using an antibody molecule or fragment thereof which would have been potentially combinable or fusable
into a bispecific antibody, based on the disclosure of Novartis.

Since none of the special technical features of the Groups |+ through IV+ and V inventions is found in more than one of the inventions,
and since all of the shared technical features are previously disclosed by a combination of the Novartis, Coloma, and Medimmune
references, unity of invention is lacking.
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